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BCF IS SHAPING MASTER PLAN 
TO AID U. S. FISHING INDUSTRY 

The Bureau of Commercial Fisheries is 

devising a plan that will evaluate the status 

of 28 fisheries and systematically determine 

the projects necessary to solve their most 

urgent problems. 

At the beginning, this master plan would 

be useful primarily for Federal programs. 

Later, after industry, academic institutions, 

State governments, and public or private 

agencies concerned with the fishing industry 

have analyzed and contributed to it, the plan 

would be elevated to the rank of a national 

plan. 

The plan was introduced tofishery groups 

meeting in Miami Beach, Fla., on June 10 by 

BCF Director H. E. Crowther. He said sev- 

eral segments of the fishing industry face 

financial difficulties, while for others, if 

appropriate action is taken, "orosperity could 

be just over the horizon.'' The problem facing 

all persons concerned with the industry is 

how to set a course ''so that the industry as 

a whole can prosper." 

Director Crowther stated: ''Never in the 

history of the U. S. fishing industry have so 

many been so concerned about the direction 

in which our fisheries are heading." The 

following developments have contributed to 

this state of affairs: 

e Hundreds of large, modern, foreign 

trawlers have appeared off U. S. coasts 

and changed the fishing future for U. S. 

fishermen. If the latter do notfish these 

resources, foreign fishermen will. 

e At least one-half of humanity suffers 

from malnutrition. World leaders have 

begun to realize the ocean's potential in 

feeding the hungry. 

e There is need for oceanographic re- 

search to tap the ocean's wealth, study 

the ocean floor, and for military opera- 

tions. 

e Foreign seizure of U.S. vessels has 

thrust fishing onto the world diplomatic 

stage. 

e The U.S. has not increased its catch in 

the past 10 years, while other nations 

have made remarkable gains. 

Against this background, BCF began to 

take a harder look at its own past efforts, 

programs, and goals to seeif it was using its 

money most effectively. The Bureau came to 

several conclusions: 

e It is a mistake to assume that a few, or 

even all, actions would solve all or most in- 

dustry problems. There is no single fishing 

industry. There are harvesting, processing, 

and distributing segments. There are many 

fisheries. And many of these can be broken 

down into smaller segments on the basis of 

geography, gear or vessels used, and types 

of markets and products for which the fish 

primarily are caught. Each segment ''must 

be treated separately in order to identify the 

problems and decide what is needed to pro- 

vide solutions." 



e The efforts of those working on fishery 

problems are spreadover about 250 species. 

In the past, 'it has been possible to attack 

only a few of the most critical ones." 

e Never have the U.S. fisheries received 

so much attention. Many individuals and 

groups are concerned about the fisheries, yet 

our course is not clear. The belief that 

problems should be identified on a fishery- 

by-fishery basis impelled BCF to start de- 

veloping a ''Master Plan for Commercial 

Fisheries." 

THE BCF PLAN 

In its final form, the planwill divide U.S. 

fisheries geographically: New England, Mid- 

Atlantic, South Atlantic, Gulf, etc. Each sec- 

tion will contain information on major fish- 

eries in one area. In New England, for ex- 

ample, such species as haddock, cod, yellow - 

tail, lobster, and herring will be included. 

For each of these fisheries, there will be a 

priority list of work needed. Each item of 

work will contain an estimate of cost, and 

designate the body responsible for carrying 

it out: industry, a university, a State, or the 

U.S. For the BCF plan to become a national 

plan, there would have tobe agreement among 

all groups regarding "priority, cost, and re- 

sponsibility." 

Fashioning the Plan 

e BCF selected 28 fisheries with which to 

work initially. These account for over 90 

percent of the U.S, catch both by volume and 

value. Additional fisheries will be included 

as experience is gained with the plan. 

e The second task was tofind a method of 

selecting projects or actions necessary to 

solve the most pressing problems of a fish- 

ery. Because BCF's experience showed that 

it is almost impossible for any person to 

consider all of afishery's possible needs when 

determining priorities, the Bureau developed 

a checklist. This checklist is divided into 5 

major categories: resource supply; access 

to and efficient harvesting of resource; han- 

dling and processing (aboard vessels and 

ashore); distribution and marketing; funda- 

mental knowledge. And these 5 categories 

are divided into many components, 

BCF "attempted to include in the check- 

list allactions or projects that maybe needed 

in any U. S. fishery. It is simply a means of 

insuring that all possible courses of action 

are considered when a program of work is 

being developed." 

Before the checklist can be used meaning - 

fully, there must be agreement on the objec- 

tives of work to be included in the Master 

Plan. Suggested national objectives are being 

developed. 

e To produce a working document involving 

each major fishery, BCF selected from 

the checklist those actions or projects 

necessary to accomplish the national 

objectives. These projects--in order of 

priority--would give the proposed pro- 

gram for thatfishery or species. Shown 

on next page are sample priority lists 

developed for thread herring and king 

crab. 



THREAD HERRING 

Priority Areas of Work 

Resource Supply 

Resource assessment 

Distribution in time and space 

Magnitude and potential yield 

Commercial feasibility 

Access to and Efficient Harvesting 

of Resource 

Improved harvesting efficiency 

Gear development and improvement 

Fish behavior 

Economics of harvesting 

Prediction, including intelligence 

system 

Extension 

KING CRAB 

Priority Areas of Work 

Resource Supply 

Maintaining the yield 

Life history 

Population dynamics 

Subpopulations 

Environmental relationships 

Prediction 

Economic, political, social and legal 

aspects, domestic and international 

Statistics 

Resource assessment 

Distribution in time and space 

Magnitude and potential yield 

Commercial feasibility 

KING CRAB {Contd.) 

Priority Areas of Work (Contd.) 

Assess to and Efficient Harvesting 

of Resource 

Resource allocation 

Domestic versus international fish- 

eries 

Limited entry 

Distribution and Marketing 

Quality maintenance 

e After the list is completed, program 

planning experts must assign costs and 

time periods to the priority actions. Be- 

cause items on the priority list identify 

only major work areas, specialists will 

have to develop detailed project plans. 

e Limited financial, physical, and human 

resources make it impossible to imple- 

mentall itemsfor allfisheries. ''So the 

final question becomes: Which fisher- 

ies are most urgently in need of assis- 

tance or can be helped most effectively 

with limited program dollars?" 

The answer seems simple: Invest infish- 

eries with the greatest potential--or where 

the payoff per dollar spent is greatest. Ac- 

tually, the answer is not quite that simple. 

More detailed information must be obtained 

before some decisions can be made. BCF is 

moving to improveits informationbase. The 

Bureau ''is convinced a Master Plan will pro- 

vide a systematic approach to select among 

alternatives." 



e BCF will consult with allinterested pub- 2. Avoid duplication of effort. 

lic and private groups to complete the Fed- 

eral plan and thendevelop it into the form of 3. Guide BCF and the States in matching- 

a national Master Planfor Commercial Fish- fund programs. 

eries, 

4, Permit orderly development of legisla- 
Such a comprehensive national plan would tiontncedoliomihe fanereas 

have many advantages. It would 

1. Consolidate thinking in the commercial Boi Gavical) 4s ands tate sa) pip 40) rear 

fisheries and provide agreement on agencies the information about the fish- 

charting the course for the future. eries that is needed to make decisions. 

Dressing fish. (J. J. Murray) 



UNITED STATES 
U. S. Trades Fish With USSR 

The U. S. has obtained from the Soviet 
Union the only species of pike foreign to 
North America--the Amur pike. In return, 
the Soviet Union received shipments of 20,000 
newly hatched striped bass and 50,000 steel- 
head trout eggs. All shipments arrived in 
Moscow in satisfactory condition. This was 
the fourth and largest exchange of fish and 
fish eggs between the two countries. The 
purposes of the trades are tofurther science 
and to help the USSR increase its food supply. 

Amur Pike Research 

The Amur pike--over 1,000 healthy fry-- 
have been given to Pennsylvania for genetics 
research and related projects. 

If enough pike survive, some will be placed 
in reservoirs. There is the possibility of a 
new American sport fish--if the Amurs 
thrive in Pennsylvania waters. They occa- 
sionally grow to 40 inches and 35 pounds. 
Their natural habitat is the Amur River 
separating China from the Soviet Union. 

Began In 1964 

Limited exchanges of fish and fish eggs 
followed discussions begun in 1964 by Inte- 
rior's Fish and Wildlife Service and the So- 
viet Union's All-Union Research Institute of 
Marine Fisheries and Oceanography. 

A series of striped bass, steelhead trout, 

and smallmouth bass shipments was made 
to the USSR in exchange for sockeye salmon. 
Transportation problems often caused mass 
mortalities. No exchange was attempted in 
1967. 

Sockeye salmon, received in 1965, are the 

subject of research at the BCF laboratory in 
Bowman's Bay, Wash. 

Report Analyzes Ocean’s Economic 

Effects on Southern New England 

In 1965, 11.1 percent of total personal in- 
come in the Southern New England Marine 
Region was produced by economic activity 
directly dependent on the closeness of the 
ocean, This is revealed in a recently pub- 
lished study by economists of the University 
of Rhode Island (URI). 

The Southern New England Marine Region 
includes Rhode Island, New London County, 

Conn., and Barnstable, Bristol, Dukes, Nan- 

tucket and Plymouth counties, Mass. 

The study focused on the impact of ocean 
and continental shelf resources on the econ- 
omy of a coastal region. It was designed to 
help planners develop those resources. The 
economists say their study of the southern 
New England region can be applied to other 
regions--if marine activities there operate 
in a similar framework. 

The study was part of a cooperative pro- 
gram with the U.S. Department of Com- 
merce's ESSA and Economic Development 
Administration. It is one of several projects 
Commerce agencies are supporting to en- 
courage economic development of the conti- 
nental shelf and coastal regions. 

The Study Findings 

The 11.1 percent figure did not include 
money spent by tourists in such nonmarine 
places as motels, restaurants, and gas sta- 

tions. 

A URI team surveyed 400 individual ocean- 
oriented businesses during the summers of 
1965 and 1966 to gather the data. 

The report divides the marine industries 
into 13 categories: fish catching; fresh fish 
processing; frozen fish processing, fish 

wholesaling and jobbing; ship and boat build- 
ing; marinas and boat yards; marine retail 
and wholesale; marine manufacturing; con- 
struction, towing, agents; research and edu- 
cation; marine military; charter fishing; and 
other marine activities. 



In the Southern New England Marine Re- 
gion, the gross sales of ocean-oriented busi- 
nesses were $773,049,000 in 1965. The ship 
and boat building category had thehighest 
sales: $318,290,000. The marine military 
category had the greatest effect on personal 
income because the Navy spent much on 
wages and salaries. 

Stimulates Economy 

Activities based on catching, processing, 
and using fish can stimulate the region's 
economy: ''A modest rate of growth in land- 
ings value of l percent per year over 5 years 
($284,840 the first year) would yield an aver- 
age annual increase of $769,583 in gross out- 
put of the region. ...The resulting average 
annual rate of increase inpersonalincome is 
-66 percent in the region and gross non- 
marine output would increase at an average 
annual rate of .26 percent." 

To make it easier to use the data in other 
regions, the report describes the physical 
and economic Setting of the Southern New 
England Marine Region. It covers land en- 
vironment, coastal and offshore environment, 

the region's economy, population, labor 
market, and patterns of trade. There are 
maps of topography, river basins, tidal cur- 
rents, average annual precipitation, mean 
temperatures for January and July, trans- 
portation network, population density, and 
land use. 

The 132-page report is titled, ''Economic 
Impact of Marine-Oriented Activities--A 
Study of the Southern New England Marine 
Region.’ It was prepared by Niels Rorholm 
(chairman), Harlan C. Lampe, and Joseph F. 
Farrell of URI's department of food and re- 
source economics, and Nelson Marshall of 

the Graduate School of Oceanography. 

az 
Save-the-Estuaries Campaign 

Is Announced 

A national campaign to alert the public to 
the critical condition of the Atlantic Coast es- 
tuaries has been announced by the American 
Littoral Society of Sandy Hook, N. J. The 
Society's campaign will cover the coastfrom 
Maine to the Gulf of Mexico. It will include 

aninventory of estuarine resources, surveil- 
lance of operations that threaten those re- 
sources, and a program of conservation edu- 
cation. 

John Clark, Society President, said: "In 
the recent development of interest in the 
ocean depths, we seem to have lost sight of 
the importance of the estuaries. The wealth 
of our estuarine frontier, including the coast- 
al marshes, tidelands, bays, sounds, and tid- 

al rivers is being rapidly dissipated because 
of the lack of understanding of their unique 
values." 

The program is funded by grants from the 
Old Dominion Foundation and the American 
Conservation Association. 

The Society's Program 

The Society will concentrate on these es- 
tuarine problems: ''the effects of pollution 
upstream, at the bay mouths, and offshore; 

the conflict between developing estuarine 
areas for housing and industry and preserv- 
ing them for fishing, recreation, nature study, 
and scenic enjoyment, the conflict between 
the navigational and the ecological needs of 
estuaries; and the complexities of local, 
state, and Federal laws which govern the use 

of coastal lands." 

Clark added: "Our area of interest is under 
heavy population pressures. Almost half the 
Nation's population lives within aday's drive 
of the coast. Over 50 percent of the estuarine 
area has already been lost in certain areas 
and this is the area where about 65 percent 
of our fish population either breeds or spends 
its juvenile period of growth. 

"There has to be a balance between the 
legitimate human needs for space on the 
coastline and the wildlife needs for the same 

area. If this balance is not struck soon, the 
values whichattract manto the ocean will be 
lost forever. An acre of marshcovered with 
refuse or filled in for housing is a lost re- 
source and these resources are being lost too 
fast. 

"Our program will take into account the 
needs of the commercial fisherman, the 
sports fisherman, the boat owner, the people 
who simply wander the beaches and marshes, 

as well as the needs of communities and in- 

dustries located near the shore." 



The American Littoral Society is a na- 
tional, nonprofit organization started in 1961 
by fishermen, skin divers, andnature lovers 

interested in preserving the estuarine area. 
It has thousands of members. 

Mechanical Feeds 

Aids Fish Farmer 

A mechanical fishfeeder has been invented 
by the director of training programs for the 
Arkansas Office of Economic Opportunity, 
Dr. Earl E. Evans. He says it will reduce 
the farmer's work and insure equal distribu - 
tion of feed. Dr. Evans operates a 45-acre 
farm of blue and channel catfish near Pine 
Bluff, Ark. He added that one man using the 
mechanical feeder could distribute as much 
feed in an hour as 10 men working by hand in 
the same time. 

Dr. Evans noted that the feeder was made 
up of a hopper that holds 600 pounds of pellet 
or bran feed, a blower fan, and a feeder pipe. 
The machine can be mounted on almost any 
farmtractor. It is run by the tractor's power 
takeoff. 

How It Works 

Dr. Evans pointed out that the machine 
could blow thefeed as far as15 feet from the 
banks ofthe pond. This would make for more 
even distribution of feed. Whenfeedis spread 
by hand, he said, most of it willbe at the pond 
edges. The fish in the middle would not get 
as much. With his portable mechanical feed- 
er, the farmer can circle the pond and get 
equal distribution. 

He began work on the feeder in 1966 and 
perfected it early this year. He was granted 
patent pending rights in January. Dr. Evans 
saidthe machine is not in full production yet, 

but some are produced on Special order. 

('Feedstuffs,'' June 8, 1968.) 

Interior Apportions Funds to States 

for Fish and Wildlife 

On July 1, $22.1 million in Federal Aid 

funds for fish and wildlife restoration be- 
came available to the 50 States--an increase 

of $1.5 million over last year's record. 

Of the $22.1 million, $17.4 million is for 
wildlife restoration, and $4.7 million is for 
sport-fishery projects. Another apportion- 
ment for fish and wildlife restoration projects 
will be made in the fall. 

Excise Taxes Provide Funds 

The fish and wildlife funds come from 
Federal excise taxes collected from manu- 

facturers, importers, and producers of cer- 
tain types of hunting and fishing equipment. 

Under the Federal Aid programs, States 
are reimbursed up to 75 percent of the cost 
of approved projects. The laws creating these 
programs also provide $10,000 each to the 

Commonwealth of Puerto Rico, Guam, and the 
Virgin Islands. The 1969 fiscal year appor- 
tionments to these areas are included in the 

total apportionment. 

Distribution of funds isbased on the num- 
ber of paid hunting and fishing license hold- 
ers in aState and the area of that State. The 
programs are administered by Interior's 
Bureau of Sport Fisheries and Wildlife. 
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“People to People” 
Tour of South America 

Dr. Mark Keyes, a staff veterinarian of 
the BCF Marine Mammal Biological Labora- 
tory, Seattle, Wash., completed a 28-day 
"People to People'' tour of 7 South American 
countries. He waspart of a 12-person dele- 
gation of veterinarians and wildlife scientists. 

Their objective was to contact their coun- 
terparts personally in order to establish the 
lasting lines of communication that could 
promote goodwill and understanding between 
the U.S. and South American countries. The 
tour was initiated by the Citizens Ambassador 
Travel Program, an organization formed 
under President Hisenhower's leadership 
when he was in office. 

AH HO 
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U. S. Invites World to Join 
in Decade of Ocean Exploration 

The United States is urging all nations to 
join in al0-year effort to explore the world's 
oceans. The invitation is contained in a re- 
port released on May 29 by the National 
Council on Marine Resources and Engineering 
Development. The Council, better known as 

Marine Sciences Council, is a Cabinet-level 
advisory group headed by Vice President 
Humphrey. 

The report elaborates on President John- 
son's proposal of March 8, 1968, for an Inter- 
national Decade of Ocean Exploration in the 
1970s. It seeks to encourage development of 
the 'Decade'' concept by scientists, engi- 
neers, and representatives of industry and 
governments. It gives examples of the kinds 
of projects that nations might undertake-- 
and discusses aspects of the projects that 
must be worked out together. 

The report notes that a joint non-Govern- 
ment/Government planning staff will be 
created under the Council to plan the U.S. 
contribution to the Decade. It invites the 
scientific and technical communities to take 
part in this planning, especially through the 
National Academies of Science and Engi- 
neering. 

The President's Proposal 

Following his proposal, the President 
stated that the activities of the Decade could: 

--''expand cooperative efforts by scientists 
from many nations to probe the mys- 
teries of the sea; 

--increase our knowledge of food re- 
sources, to assistin meeting worldwide 
threats of malnutrition and disease; 

--bring closer the day when the people of 
the world can exploit new sources of 
minerals and fossil fuels." 

The Concept 

Science has shown that the ocean is an 
important source of food and minerals fora 
booming world population. The capability 
now exists to explore the seas. Because of 
the vastness and complexity of the marine 
environment, a broad program of exploration 
can be carried out only through international 
cooperation. The Decade can further the 

economic and scientific development of all 
participants. It candevelop resources, espe- 
cially new sources of food, badly needed in 
the world's developing areas. "Thus, em- 
phasis should be placed on the identification 
andassessment of food and mineral re- 
sources as well as investigation of ocean 
processes." 

Geographical Exploration 

To realize the sea's full food potential, 
scientists will have to assess unused fish 
stocks ''readily available to current fishing 
techniques.'' Also, there are known resources 
in the deep ocean and in mid-depths that 
cannot be harvested economically at the pres - 
ent time. 

The report states: ''Expanded efforts to 
locate fish more precisely, increase the ef- 

ficiency of capture, and predict abundance and 
availability of the stocks on a seasonal basis 
should lead to substantial improvements in 
fish catch. Increased efficiency also will 
expand the need for scientific management 
techniques to avoid overfishing and disturbing 
the ecological balance. Improved under- 
standing of fishery resources and their re- 
actions to natural and manmade disturbances 
is necessary to increase and maintain the 
yield and to resolve international fishery 
conflicts." 

There is need to learn much more about 
the "composition and distribution of nonliving 
seabed resources.'' The growing demand for 
energy and minerals has spurred the search 
for these resources on the Continental Shelf. 

Development of National Programs 

Almost every operation a nation conducts 
to investigate or operate in the marine en- 
vironment aids its general capability to ex- 
plore the oceans and to understand them 
better. And, the report emphasizes: ''During 
the Decade allnations would be encouraged to 
identify how ocean exploration can contribute 
to scientific and economic development, and 

accordingly 

--develop their capabilities for exploring 
the oceans; 

--expand national ocean exploration pro- 
grams; and 

--share with other nations experience and 
scientific data ac qu ired from these 
national programs.'' 



Most nations are interested primarily in 
ocean exploration programs close to home 
shores-- ‘exploration of the Continental Shelf 
and of coastalfishery stocks.'' Some nations 
are moving their investigations farther out 
to sea. But most ocean exploration in the 
foreseeable future will probably continue to 
be coastal activity. However, if nations con- 

ducting this kind of activity would share their 
experiences and data, other nations would 
benefit. "Advances in marine Science and 
technology depend critically upon the effective 
flow of information--from data collectors to 
data consumers." 

The existing national and international 
systems for exchanging the ever-increasing 
marine data have to be strengthened. Atten- 
tion should be paid to the ''compatability of 
national data systems." 

National programs to improve navigational 
accuracies can contribute much to the Dec- 

ade's success. 

"Skilled manpower is essential for any 
nation to enhance its capabilities for ex- 
ploring the oceans." 

Suggested International Projects 

The report of the Marine Sciences Council 
suggests the following types of projects ''as 
a point of departure for international discus - 
sions : 

--"surveys of selected ocean areas, prin- 
cipally from oceanographic ships, com- 
plemented by increasing use of other 
platforms such as spacecraft, buoys, 

submersibles, and ships of opportunity; 
--intensive study of designated ocean 

areas of limited expanse; 
--research directed to specific ocean 
phenomena; 

--development of improved world-wide 
data collection, processing, storage, and 
distribution facilities and services to 
facilitate international exchange of data; 
and 

--assistance in strengthening the capabil- 
ities of the developing nations to par- 
ticipate in exploration pro g rams, in- 
cluding manpower training." 

The report puts forward these types of 
objectives for international collaborative 
projects: 

"1, Exploration of Living Resources 

Assessment of living resources 
useful to man inuncharted re- 
gions of the world ocean. 

Assessment of current utilization 
of known fishery stocks. 

Acquisition of knowledge relating 
living resources to their environ- 
ment inorder that greater effi- 
ciency in their capture and con- 
servation can be achieved. 

2. Exploration of the Ocean Floor 

Determinationof the geological 
structure and mineral and energy 
resource potential of the world's 
continental margins. 

Preparation of topographic, geo- 
logical, and geophysical maps of 
selected areas of the deep ocean 
floor. 

Coring and drilling on the conti- 
nental margins and deep ocean 
floor in selected areas. 

3. Exploration of Ocean Processes 

Study of scales of motion in thesea 
and the dynamics of ocean current 
systems. 

Investigations of surface boundary 
processes, such as the growth and 

propagation of ocean waves. 

Investigations of evolutionary 
processes of ocean basins. 

4, Assistance to the Developing Nations 

Mapping of selected areas of the 
Continental Shelf of developing 
nations. 

Surveys of the coastal fishery re- 
sources of the developing nations." 
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Past International Cooperation 

The report notes the record of interna- 
tional cooperation by scientists throughout the 
world to show that a good basis exists for 
cooperation in the 1970s. It mentions the 
International Geophysical Year in the late 
1950s, the International Indian Ocean Expedi- 

tion, the International Cooperative Investiga- 

tion of the Tropical Atlantic, the Cooperative 
Study of the Kuroshio, and the work of inter- 

nationalorganizations and of scientific 
bodies. 

The report urges that international plan- 
ning for the Decade be "'pursuedas quickly as 
practicable.'' The U. S. has begun discus- 
sions with othernations onthe concept of the 
Decade. ''The U.S. has not attempted to 
prejudge the scope, the international collabo- 
rative projects which would develop, nor the 

international arrangements for planning and 
coordination." 

And the Marine Sciences Council points to 
a primary target: ''The continental margins 
will undoubtedly provide the greatest eco- 
nomic return during the Decade. However, 
the deep oceans cover by far the largest and 
least known areas. It is in the deep oceans 
that international cooperation will provide a 
common ‘scientific return leading to future 
economic reward. Because of the high cost of 
operations at sea, itis of great importance 
that plans be coordinated internationally to 
insure that areas with the highest potential 
interest to the most users be given priority 
attention." 

WHAT IS THE PRESSURE 
AT THE DEEPEST PART OF THE OCEAN? 

The pressure at the deepest part of the ocean is close to 
7 tons per square inch, almost a thousand times the atmospheric 
pressure on the earth's surface. 

At a depth of 3,000 feet, a pressure of 8, 100 pounds per 
square inch is sufficient to squeeze a block of wood to half its 
volume so that it will sink. 

At a depth of 20,000 feet, airwill be compressed so much 
that it will weigh as much as the surrounding water. ("Ques - 
tions About The Oceans," U.S, Naval Oceanographic Office.) 

First Estuarine Prediction 

Service Launched 

The first estuarine prediction service in 
the U. S. has been launched. The Federal 
Government hopes it may develop intoan 
important service for government and pri- 
vate agencies in pollution control. 

The service will be conducted by ESSA as 
a l-year pilot program for Penobscot River 
and Bay Estuary in Maine. Other Maine 
estuaries may be added later. The possible 
expansion of the program to other states will 
be considered. 

The predictions will be made by ESSA's 
Coast and Geodetic Survey--with the neces- 
sary river discharge forecast and advisory 
information provided by ESSA's Weather 
Bureau. 

The program is designed to aid Federal, 
State, county, and municipal agencies and 
private industries concerned with water pol- 
lution. It is concerned with fisheries, public 
health, recreation, drinking and industrial 

water, sewage, industrial wastes, and both 

industrial and residential development. 

How Program Will Work 

Advance forecasts will be issued the 3rd 

and 18th of each month on the rate possible 
pollutants willpass throughthe estuary. The 
rates will be computed through the modified 
tidal prism concept developed by B. H. Ket- 
chum of the Woods Hole (Mass.) Oceano- 
graphic Institution. 

The "flushing rate'' is the average time 
fresh water or suspended matter (potential 
pollutants) will remain in various parts of the 
estuary. Such predicted rates will give the 
number of days fresh water or suspended 
matter need to travel from selected points 
past the outer end of the pilot area at a line 
extending from Cape Rosier to Little Harbor. 
"The selected points are at lines drawn 
across the estuary at Bangor, Hampden, 

Winterport, Bucksport, Fort Point, southern 
tip of Sears Island, Belfast to Castine, and 
Northport to Orrs Cove. The predictions can 
also be made for any other points along the 
estuary." 
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Penobscot River and Bay Estuary in Maine where Nation's first 
estuarine prediction service is being launched. The Federal 
Government hopes it may develop into an important pollution 
control service for government and private agencies, 

Service's Practical Effects 

Charles R. Muirhead, acting chief of Coast 

and Geodetic Survey's Oceanographic Predic- 
tions Section, described the service's prac- 
tical effects: 

"Let us assume that various commercial 
wastes are being deposited at thehead of the 
estuary. Dependent on the rate of speed at 
which these wastes travel, they will either 

pass to the ocean without any harmful effect 
to the estuary or they will slow down and 
perhaps pollute the areas in which they linger. 

"A decrease in the water's flow and cir- 
culatory patterns, such as may occur during 
the summer months when rainfallis normally 
reduced, may cause the water to become 

polluted. 

"This service willenable State and local 
authorities to institute possible remedial 
measures to reduce the rate at which poten- 
tial pollutants are being added to the water 
until the water flow increases." 
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Muirhead said the service could be "of 
tremendous importance to commercial and 
sport fisheries,wildlife conservation, and 

recreational activities during summer 
months, including swimming and boating." 

The forecasts willbe issued to Maine and 
Federal agencies. 

Bering Sea Floor Survey Planned 

The U.S.is undertaking an extensive sur- 
vey this summer of the continental shelf 
beneath the Bering Sea. It will include a 
search for indications of gold, tin, platinum, 
or petroleum beneath the sea floor. 

The survey is being conducted by scien- 
tists of ESSA andInterior Department's Geo- 
logical Survey as part of a long-range national 
program to map the 862,000 statute square 
miles of the continental shelf--the last fron- 
tier of the U.S. 

The surveywill be concentrated off Nome, 

Alaska, between St. Lawrence Island and the 
Seward Peninsula, in western Norton Sound. 
It will be the most comprehensive survey of 
these waters ever made. 

A Different Gold Rush 

During the gold rush of 1896-99 there was 
gold placer mining of the sands at Nome. 
Now the searchfor gold is turning to the wa- 
ters offshore, where old beaches and stream 

deposits exist. The Norton Sound area was 
uncovered during theIceAges. Then, the sea 
level was much lower than today, and gold 
was concentrated along streams and beaches 
as itis today. This was confirmed by U. S. 
Geological Survey reconnaissance last year. 
It was conductedin cooperation with the Uni- 
versity of Washington and the U.S. Bureau of 
Mines. The survey alsoshowed the presence 
of thick layers of sedimentary rock under 
much of the northern Bering Sea. This raised 
the possibility of petroleum deposits under 
Norton Sound. 

The Operation 

The survey will be conducted from 2 
Seattle-based ships of ESSA's Coast and 
Geodetic Survey, the USC&GSS "Surveyor" 
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and ''Oceanographer.'' The Surveyor was 
scheduled to be in the area from June until 
September; the Oceanographer from about 
mid-July until late August. 

The ships will map the offshore areausing 
precise electronic navigational control. 
Sediment samples of the Bering Sea bottom 
and profiles of the geologic formations 
beneath the sediment will be obtained on the 
ships by a team of five U.S. Geological Sur- 
vey (USGS) scientists. The samples will be 
analyzed for mineral content at the USGS 
laboratories, Menlo Park, Calif. 

Data gathered will be analyzed by scien- 
tists of both agencies. The survey will pro- 
vide data for bathymetric maps showing the 
shape of the ocean floor, for nautical charts, 

and for magnetic anomaly and gravity anomaly 
maps. These Coast and Geodetic Survey maps 
will provide a base for plotting the sediment 
analyses andprofiles of the geological struc - 
ture. This will permit the Geological Survey 
geologists to evaluate mineral and oil poten- 
tial under Norton Sound. 

Geologic Information 

The survey also will provide geologists 
with information on the area's geological 
history. It may prove possible to map the 
outline of shorelines, river valleys, and 

glacial deposits that once existed above sea 
level. 

The scientists will search for submerged 
beach ridges andstream valleys to determine 
the area's drainage pattern when it was 
emergent. The sea valleys are particularly 
interesting because they drained the area of 
the gold placer deposits near Nome. 

The Bering Sea survey is a pilot project 
conforming with recommendations of the Na- 
tional Council on Marine Resources and 
Engineering Development. The long-range 
view is to extend the program to the conti- 
nental shelves off the Pacific, Gulf, and At- 
lantic coasts. 

The Alaskan shelf is about two-thirds of 
the entire submerged area. ESSA currently 
is surveying the entire shelf. Bathymetric 
maps of its topography already have been 
issued for parts of the coast off the Aleutian 
Islands, Oregon, Southern California, New 

England, and the mid-Atlantic Coast. The 

Geological Survey will use these maps of the 
geology and mineral resources of the sub- 
merged continental margin. 

Hydrographic Suen 

of Long Island Sound Resumed 

Detailed hydrographic surveys in Long 
Island Sound resumed in June as part of a 
project to chart the Sound's entire length. 
The project began in1966 and willtake years 
to complete. It willbe the most detailed sur- 
vey of the Sound since the 1800s. 

Surveys will be conducted this year for 
about 4 months by a 15-man, shore-based, 

field party andthe ''Whiting'' of the Coast and 
Geodetic Survey. The surveys will provide 
the latest navigational information for nau- 
tical charts. Such charts are essential for 
safe navigation in the Sound of seagoing com- 
merce and recreational boating. New data 
will be incorporated into about 20 existing 
charts andbe usedin producing 4 new, large- 
scale, charts planned for LongIsland's north 

shore. 

Study Ancient Alaskan Sea Channel 

U.S. oceanographers are studying new data 
ona sea channel at the bottom of the North 
Pacific. It is just south of the Aleutian Is- 
lands andonce connected North America with 

a vast underwater plain. 
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Dotted line indicates how sea channel may have once connected 
the vast Aleutian Abyssal Plain, three miles below the surface 
of the sea, with Alaska. When the Aleutian Trench was formed 
some 10 to 50 million years ago, it apparently broke the con- 
necting link. U. S. oceanographers recently investigated the 
channel for new evidence on the geologicalhistory of the area. 



Some oceanographers believe it is one of 
several channels which, in the past, carried 

mud from land to the Aleutian Abyssal (deep 

sea) Plain, an area one-half to two-thirds the 
size of Alaska. The channel is about 3 miles 

below the surface of the sea. 

The plain was cut off from the Aleutian 
Island Archipelago when a subterranean 
cataclysm 10to50 million years ago causeda 
segment of the ocean floor--about 50 miles 
wide and 2,000 miles long--to subside into the 

earth's crust to form the Aleutian Trench. 

Channel Discovered in 1967 

The existence of the channel became known 
only last fall. Scientists regard it as con- 
taining evidence that may shed new light on 
the area's geologicalhistory. They state that 
the trench, several thousand feet deeper than 
the plain to the south, cut off from the plain 
vast supplies of mud that once flowed through 
the channels. In its place, the only deposits 
received by the plain since the trench was 
formed were airborne dust and remains of 
living organisms, known as pelagic ''snow 
fall'' sedimentation. 

ESSA Survey 

ESSA investigated the sea channel in April. 
It was a cooperative venture of ESSA's Pa- 
cific Oceanographic Research Laboratory, 
Seattle, Wash., and ESSA's Coast and Geodetic 

Survey Ship ''Oceanographer." 

Government Boosts 

Nautical Chart Output 

During the summer, an estimated 41 mil- 

lion Americans take to the water in boats-- 
many without the nautical charts essential to 
all navigators. 

To meet the rapid expansion in recrea- 
tional boating, more nautical charts arebeing 
turned out to guide these 41 million Amer- 
cians safely through navigable waters on the 
Atlantic, Gulf, and Pacific coasts. 

A leader in this program is the Coast and 
Geodetic Survey of the Environmental Sci- 
ence Services Administration (ESSA). This 
Commerce Department agency produces 
about 2,000,000 nautical charts a year to 
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meet recreational and commercial boating 
needs. The Coast Survey estimates that 223 
new charts may have to be produced during 
the next 10 years. 

Conventional charts are used aboard ships 
where room for display and plotting is avail- 
able. These charts range from large-scale 
harbor charts for navigating in harbors and 
narrow waterways and for anchoring--to 
small-scale sailing charts for offshore navi- 
gation between distant ports. 

Small-craft charts are compact and spe- 
cially designed for cockpit use. Theyare 
valuable,too, as hand-held copies on the 
bridge of large commercialships. These ac- 
cordion-folded charts lead skippers todocks, 
supplies, andservices. Printed onthe covers 

are tides, currents, symbols and abbrevia- 
tions, and many helpful small-craft notes. 

23 Million Sq. Miles Covered 

During the past 125 years, the Coast Sur- 
vey has produced about 850 separate nautical 
charts covering about 2; million square 
miles of navigable waters. ''These charts 
play an important role in the Nation's eco- 
nomic growth and national security. Long- 
range plans must promote the development 
of the waterway systems, increased foreign 
trade, water-related recreation, and the fish- 

ing industry to meet the requirements of an 
expanding population." 

This job entails extensive hydrographic 
surveying along U.S. coasts andestuaries. It 
includes "'the operations of 14 ships, coastal 
photogrammetric (aerial photo) surveys and 
mapping; geodetic control surveys; investiga - 
tions of navigational hazards; nautical chart 
compilation and maintenance; reproduction 
and distribution of charts and coast pilot in- 
formation; and research and development in 

instrumentation, automation, and cartograph- 
ic techniques." 

Surveying must precede chart compilation, 
and nauticalcharts require a great deal ofit. 
This includes hydrographic surveys to chart 
water depths and bottom topography; wire- 
drag surveys to find such hidden dangers as 
pinnacle rocks and wrecks; tide and current 

observations; and aerial photo surveys to map 
the coastline. It is estimated that field sur- 
veys take two-thirds of each dollar spent to 
make nautical charts. 

Need for Charts Grows 

The need for up-to-date nautical charts 
has increased with the expansion of com- 
mercial shipping and recreational boating. 
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The U. S. Coast Guard reported that 3,373 
commercial vessels infiscal year 1966 were 
involved in marine accidents. Losses reached 
nearly $76 million. A total of 534 vessels 
was grounded. 

In recreational boating, the number of 
craft has increased since 1950 from 33 mil- 
lion to over 8 million in 1966. The Coast 
Guard reported 4,350 marine accidents in- 
volving 5,567 recreational boats in 1966, 
losses were $7,334,500. Of the 4,350 acci- 
dents, 283 resulted from groundings. 
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Nautical Chart Issued for Intracoastal 

Waterway in San Antonio Bay 

ESSA's Coast and Geodetic Survey has 
published a new small-craft nautical chart 
for the Intracoastal Waterway in San Antonio 
Bay, Texas. The chart includes for the first 
time the 9 by 100-foot channel from Long Mott 
to Victoria. This recently completed channel, 
connecting with the Waterway in San Antonio 
Bay, extends nearly 35 miles inland to provide 
water transportation for recreation and in- 
dustry. 

The new chart (891-SC), produced ata 
scale of 1:40,000, contains the latest marine 
data, including that obtainedin 1967 by aerial 

photography. It replaces conventional charts 
890 and 891 and costs $1.50. 

|) GALVESTON 7 
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Area covered by new small-craft nautical chart being issued by the ESSA Coast and Geodetic Survey for the Intracoastal 
Waterway in Texas. 



Foreign Fishing Off U. S. in May 

OFF ALASKA 

Japanese: About 140 vessels fished off 
Alaska during the first half of May--the same 
number as inApril, The patternof past years 
was repeated: the number increased to over 
400 in second-half May. This resulted pri- 
marily from the beginning of the high-seas 
salmon fishery, and from increased effort in 
the minced fish meat and fish meal fishery 
in the eastern and central Bering Sea, 

The Pacific ocean perch fishery in the Gulf 
of Alaska was continued by about 7 stern 
trawlers during 3 weeks of May. Thenthe ef- 
fort dropped to about 5when2 moved south to 
Queen Charlotte Island. The major Gulf ac- 
tivity in May occurred off southeast Alaska in 
the eastern Gulf, 

The perch fishery along the 100-fathom 
curve in the eastern and central Bering Sea 
was continued by about 5 sterntrawlers dur- 
ing most of May. By month's end, however, 
the fishery decreased to about 3 vessels~-- 
when one transferred to a new herring fish- 
ery in the eastern Bering Sea, and another 
moved south of eastern Aleutians to resume 
perchfishery. One factoryship, plus 7 trawl- 
ers, remained active in central Bering Sea 

until late May, presumably fishing for ocean 
perch, At month's end, however, most trawl- 
ers were observed fishing for herring in east- 
ern Bering Sea, and it is believed entire fleet 
had switched to this new fishery. 

The trawl fishery for Alaska pollock and 
flatfish for production of minced fishmeat and 
fish meal was intensified in early May when 
another factoryship fleet arrived in eastern 
Bering Sea. This brought to 5 the number of 
fleets (5 factoryships plus about 88 trawlers). 
During month, the 5 scattered on Continental 
Shelf of eastern and central Bering Sea--from 
just north of Alaska Peninsula to northwest 
of Pribilofs. Japanese officials reported very 
good catches being made and, in addition to 

production of minced fish meat and fish meal 
and oil, small quantities of fish also are being 
frozen for human consumption. 

The tangle net and pot fishery for crabs in 
eastern Bering was continued by 2 factoryship 
fleets. By month's end, both fleets had moved 
from Continental Shelf just north of Alaska 
Peninsulato Pribilofs, A similar patternwas 
followed by the 2 fleetsin 1967, and 1 of the 2 
fleets in 1965 and 1966. Such moves in pre- 
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vious years were madeprimarily because of 
Soviet competition northof Alaska Peninsula. 
The Japanese catches this year, like the So- 
viets', have been predominately tanner crab. 
The 2 fleets moved to Pribilofsto catch king 
crab primarily. At least 4 net-setters pre- 
ceded the 2 factoryships to Pribilofs by 1 
month, 

The sablefish fishery in Gulf of Alaska was 
continued by 2 to 4 longline vessels in May. 
The major effort was off southeast Alaska 
coast, 

By late May, the Japanese had beguna 
trawl fishery for herring on the Bristol Bay 
"flats'' about 20 miles south of Togiak Bay. 
This probably resulted from success of the 3 
vessels that searched for herring by fishing 
with gill nets in central and eastern Bering 
in April and May. At month's end, at least 
12 trawlers and 1 factoryship were fishing. 
The factoryship and 7 trawlers transferred 
to this fishery from perch fishery in central 
Bering. 

The 1968 high-seas salmon fishery in 
North Pacific began in last week of May. As 
in preceding 6 years, the fishery is being con- 
ducted by 11 fleets (11 factoryships and 369 
gill-net vessels), The fleets began fishing 
well southwest of western Aleutians, By end 
of May, at least half the fleets were working 
northeast toward the western and central 
Aleutians, 

Soviet: About 50 vessels fished off Alaska 

during first-half May; in the next 2 weeks, 

their number was lowest since Nov. 1963. 
Only about 10 vessels remained at month's 
end--about > number sighted off Alaska in 
April 1968 or May 1967, 

Pacific ocean perch fishing was concen- 
trated along Aleutians; 12 medium trawlers 
and 2 processing vessels fished south of east- 
ern Aleutians during first 3 weeks, then left. 
At month's end, only asterntrawler continued 
to fish for perch south of central Aleutians. 

Shrimp fishing on Portlock Bank just east 
of Afognak Islandincentral Gulf of Alaska fol- 
lowed the 1967 pattern, when operations began 
in late March and ended in mid-May. The 
number of medium trawlers accompanying the 
2 Zakharov-class factoryships decreased 
from 20 in late April to 10 in early May. A 
BCF agent visited one shrimp-processing 
floating factory inearly May. He was advised 
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that (1) the medium trawlers had been con- 
tinually hampered by bad weather since fish- 
ery started in March, and so they were not 
able to achieve planned catch; (2) the shrimp 
fishery on Portlock Bank would be terminated 
by mid-May. U.S. fishery patrolunits did not 
find any Soviet vessels on May 14in the Port- 
lock Bank area. 

The trawl fisheries for pollock, flatfish, 
perch, and gray cod along Continental Shelf 
edge from Unimak Pass to latitude of St. Matt- 
hew Island incentral Bering Sea was continued 
by 15-20 medium trawlers and a few refrig- 
erated transport vessels during first-half 
May. About mid-May, the number began to 
decline; by month's end, only about 10 re- 
mained active. 

Soviet king crab fishingin eastern Bering 
endedon May 2. A BCF agent who boarded the 
2 Zakharov-class factoryships in April was 
advised that catches were primarily tanner 
crab; in previous years, such catches were 

almost entirely king crab. Soviet officials 
said that if catches did not improve, and if 
tanner crabs continued to dominate, they 
would abandoncrab fishery muchearlier than 
planned date of late June. The Soviet with- 
drawal from eastern Bering by May 2 indi- 
cates that tanner crab continued to prevail. 
The Soviets apparently believed the 2 fleets 
could be used more economically elsewhere. 

Two whaling fleets began North Pacific 
whalingin mid-May. No vessels had been ob- 
served near Alaska by month's end; appar- 
ently, the fleets are remaining well offshore, 

South Korean: After attempting to enter 
North Pacific fisheries off Alaskainfall 1967, 
the fleet of ''Sam Su No. 301" accompanied by 

6 small pairtrawlers returnedin early May, 
The fleet proceeded eastward along Aleutians 
to Unimak Pass, then sailed northwest to cen- 
tral Bering. At month's end, the South Korean 
fleet was located on or along edge of Conti- 
nental Shelf west of St. Paul Island, Presum- 
ably, it was fishing for flatfish, Alaska pol- 
lock, and ocean perch. The expedition had 
difficulties. Part of the fleet experienced 
mechanical difficulties, one trawler ran 
aground, and2 narrowly missed severe dam- 
age when they hit icebergs. 

OFF PACIFIC NORTHWEST 

Soviet: During May, 56 individual vessels 
were sighted off Washington and Oregon, com- 
pared to 54 vessels in April 1968. Because 
not all fished entire month, weekly average 
off Pacific Northwest fluctuated between 35 
and 45 different vessels through May (see 
table), This is considerable decrease from 
average number observed in 1967, when over 
100 were sighted each week. 

It was not until week ending May 23 that 
commercial quantities of fish were observed 
on Soviet vessels, A sidetrawler off Oregon 
had good-to-excellent catches of Pacific hake. 
Most side trawlers were observed catching up 
to 10,000 pounds per haul; a couple of pair 
trawlscontained about 75,000-100,000 
pounds--mostly hake, 

During 4th week, part of fleet moved north 
off Grays Harbor, Wash, There, and off Hec- 
eta Head, Oregon, good-to-excellent catches 
(primarily hake) also were observed. 

Off Oregon, 2 stern trawlers completed 

hauls of about 60,000 to 80,000 pounds of hake. 
Several stern trawlers had side bins full of 
what appeared to be hake, 

Soviet Fishing Vessels Sighted Off U. S. Pacific Northwest in May 1968 

Type of Vessel 

Week Medium Stern Factory Support 
Ending Area Side Trawlers Trawlers Vessels 

May 9 Wash, 1 
Oregon 21 

Total 22 

May 16 Wash. - 
Oregon 17 

Total 17 

May 23 Wash. 1 - 
Oregon 14 3) 

Total 15 13 

May 30 Wash. 11 - 
Oregon 4 15 

Total 15 15 

7 

7 
= - - i tug 
5 2 1 tanker a5 

5 2 2 37 

5 - 1 tug 16 
2 2 1 tanker 25 

7 2 



During May, the Soviets had 3 medium 
trawlers off Pacific Northwest. These are 
probably vessels searching for fish concen- 
trations for the fleet. 

OFF CALIFORNIA 

Soviet: Foreign fishing decreased during 
May. Poor weather prevented routine air- 
craft patrol early inthe month, whenthe Coast 
Guard reported 8-10 unidentified Soviet ves- 
sels off SantaCruz. During week ending May 
17, 7 factory trawlers were sighted fishing 
18-20 miles off Russian River. During week 
ending May 24, only 2 vessels were sighted. 

The research vessel 'Druzhnii'' again 
came to Los Angeles Harbor from May 22-26 
to take on fuel and supplies. This vessel, an 
ex-whaler, reportedly is conducting oceano- 
graphic research off Central and South Amer - 
ica. 

IN NORTHWEST ATLANTIC 

An estimated 250 foreign vessels from 
USSR, Poland, East Germany, and Japan were 
sighted off U. S. coast in May--a slight in- 
crease over number reported in April 1968. 
The Soviets had the most vessels, averaging 
between 120 and 130; during one week, they 
reached 150. 

207 individual Soviet vessels were sighted 
and identified in May; in April, 188, 

32 Polishvessels and 9 East Germanves- 
sels also were sighted. 

Two Japanese stern trawlers were inter- 
mittently reported off the U. S. coast. 

Soviet: Through May, the main fleet was 
dividedinto large groups generally dispersed 
from south of Block Island, R. I,, to southwest 
slopes of Georges Bank, More vessels began 
fishing those areas inearly May, when Soviets 
suddenly shifted many vessels from mid-At- 
lantic (off New York and New Jersey) east- 
ward, 

Early in May, about 150 Soviet vessels 
were in a 30-mile area 30-40 miles south of 
Block Island and Martha's Vineyard. Mod- 
erate catches of fish visible on deck appeared 
to be mostly herring, with some whiting and 
red hake, By mid-month, fleet shifted to 
nearby area south of Nantucket Island to 
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southwest part of Georges Bank, Observed 
catches were primarily herring and whiting, 
By month's end, an estimated 140 vessels 
were dispersed along eastern slopes (south- 
west and southeast parts) of Georges Bank 
fishingin30 to 40 fathoms, primarily for her- 
ring. 

OFF MID-ATLANTIC 

Soviet; In May, 50-60 vessels fished pri- 
marily off New York and New Jersey; 100 had 
been sighted in April. The decrease was 
caused by shifting operations to southern New 
England and Georges Bank area. 

Early in May, about 40 vessels were spread 
out from about 40 miles east of Atlantic City, 
N. J., to 30 to 70 miles south of Long Island. 
Catches seen on board were mostly herring, 
with some whiting and red hake, By mid- 
month, 60 vessels were in Hudson Canyon 
area 60-70 miles south of Long Island; sev- 
eral vessels were also scattered east of Cape 
May, N.J. Catches were mostly herring. By 
month's end, 50 vessels were sightedin a 20- 
mile area 50 miles south of Montauk Point, 

L. I.; severalvessels were also fishing near 
Hudson Canyon, Catches on board were pri- 
marily herring. 

Polish: During May, 25-30 vessels were 
sighted fishing off New York, New Jersey, and 
southern New England, Early in month, an 
estimated 25 were 20 to 40 miles south of 
Montauk Point and Block Island, R. I. By 
mid-month, 15 to 20 vessels fished east of 
New Jersey and south of Long Island. By 
month's end, those vessels were scattered 
from New York to eastern slopes of Georges 
Bank, Herring was primary catch observed. 

East German; In May, 6-7 East German 
vessels (side trawlers) continued fishing 
among Polish and Soviet fleets. Catches on 
board were identified as herring, 

Japanese: Early in month, 2 stern trawl- 
ers were reported fishing off New York and 
New Jersey. Late in month, those vessels 
were sighted on southwest part of Georges 
Bank, Japanese press reported that by end 

of May 8 to 9 trawlers were expected to be 
"exploring" off U. S. east coast, specifically 
off New York and New Jersey. Apparently, 
the arrivalofsome of those vessels has been 
delayed. 
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IN GULF OF MEXICO AND 
OFF SOUTH ATLANTIC 

No foreign vessels were sighted during 
May fishing off the U. S. Atlantic coast south 
of Cape Hatteras (including off Florida coast) 

Note: During surveillance patrols, a certain number of vessels is 
sighted. The total is recorded; also, each vessel is identified as 
to type. At month's end, all sighted vessels are counted only 
once. If a vessel was sighted more than once, itwill be counted 
only once. Since vessels arrive at and depart from fishing areas 
all the time, the total of identified vessels for the month always 
will be larger than actual size of fishing fleets observed during 
individual surveillance patrols. 

or off U. S. Gulf of Mexico coast, 

1 can (12 ozs.) Dungeness crab meat or 
other crab meat, fresh or frozen or 

cans (63 or 73 ozs. each) crab meat 
cup fine soft bread crumbs 
tablespoons dry sherry 

1 teaspoon chopped chives 

1 teaspoon dry mustard 
1 
4 teaspoon salt 
10 slices bacon, cut in thirds dele po 

Thaw frozen crab meat. Drain crab meat. Remove any remaining shell or carti- 
lage. Chopthe crabmeat. Combine all ingredients except bacon. Mix thoroughly. Chill 
for 30 minutes. Portion crab mixture with a tablespoon. Shape into small rolls. Wrap 
bacon aroundcrab rolls and secure with a toothpick. Place crab rolls on a broiler pan. 
Broil about 4 inches from source of heat for 8 to 10 minutes or until bacon is crisp. 
Turncarefully. Broil 4 to 5minutes longer or until bacon is crisp. Makes approximate- 
ly 30 hors d'oeuvres. 

This idea for entertaining is from a new, 22-page, full-color booklet, ''Nautical No- 
tions for Nibbling," released by the United States Department of the Interior's BCF. It 
is available for 45¢ from the Superintendent of Documents, U. S. Government Printing 
Office, Washington, D. C. 20402. Ask for Market Development Series No. 10, (catalog 
no. I-49.49/2:10), 
a 



STATES 

Alaska 

SURVEY SHOWS SHARP CONTRAST 
IN SCALLOP ABUNDANCE 

The Federally aided, State-chartered ex- 
ploratory fishing cruise to determine the 
commercial feasibility of an Alaskan scallop 
fishery ended June 6, 1968, at Kodiak. In 40 
days of fishing, the F/V ''Viking Queen"' made 
472 one-half hour drags using 2 standard New 
England dredges each13feetwide. Shefished 
the area between Lituya Bay and Cape Saint 
Elias along the east coast of the Gulf of 
Alaska, the vast flats off Prince William 
Sound between Hinchinbrook, Montague, and 
Middleton Islands, along the southeast shore 
of the Kenai Peninsula and the entrance to 
Cook Inlet, and around Kodiak Island. 

The Results 

The cruise results indicate sharp con- 
trasts in scallop abundance, with the dividing 

line near Cape Saint Elias. Eastward of Cape 
Saint Elias, the Viking Queenfound scattered 
beds capable of supporting commercial oper- 

ation--but none to the westward. 

Over 200 drags were made in Lituya Bay- 
Cape Saint Elias area. Scallops appeared to 
be most abundant along the coast east of 
Yakutat Bay, where 100-bushel catches were 
made. Based on 6 hours! production fishing 
on a bed near Yakutat, Captain Ness of the 
Viking Queen estimates he can produce 4,000 
pounds of scallop meats per day in this area 
with a full 11-man crew fishing round the 
clock, 

Kodiak Catches Disappointing 

The Viking Queen catches in the Kodiak 
area proved disappointing. Earlier landings 
by Kodiak fishermen suggested an apparent 
abundance of scallops. The Viking Queen 
made 110drags around the Island from Cape 
Uganik to Marmot Bay--and found no large 
concentrations. Most drags produced few or 
no scallops. The Marmot Flat bed, pioneered 
by the 'Virginia Santos,'' proved to be small 
and apparently already depleted. 

OK OK 
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HYDROLOGY OF ESTUARIES STUDIED 

Smallbays andinlets abound in southeast- 
ern Alaska and serve as spawning and nursery 
areas for many species of commercially 
important fish. BCF's Auke Bay Laboratory 
and the Alaska Water Laboratory of the Fed- 
eral Water Pollution Control Administration 
are making a joint study of several of these 
bays to determine the extent and intensity of 
natural and manmade changes in oceano- 
graphic conditions, These changes can 
drastically affect the biological productivity 
of the bays. 

2 Estuarine Bays Surveyed 

Two estuarine bays that are affected by 
pulp mill discharge were surveyed recent- 
ly--Ward Cove near Ketchikan and Silver Bay 
near Sitka. The workis aimed at determining 
the detailed oxygen budget of the estuaries, 
mapping the bottom sediments, and measuring 
the effects of pulp mill discharge onthe inter- 
tidal fauna. The two bays are significantly 
different in hydrology, and the study will 
provide comparative data on the susceptibility 
of the bays topollution, The datafrom Silver 
Bay can alsobe compared with data collected 
in 1957 before the pulp mill went into opera- 
tion. 

California 

1968/69 ANCHOVY REDUCTION 
FISHERY SEASON PROPOSED 

The California Fish and Game Commis- 
sion intends to adopt a 1968/69 anchovy re- 
duction fishing season of 75,000 tons, the 
same as 1967/68. It scheduled a hearing in 
San Diego for July 26. 

The proposed season would have 3 zones 
instead of 6. Thedates wouldbe changed from 
the previous season. The reasonfor the pro- 
posedfewer zones is that tagging studies have 
shown that anchovies migrate between S. Cali- 
fornia and Central California, between 5S. Cal- 

ifornia and Baja California and inshore to off- 
shore; thus the current zones were of little 
value. 
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Proposed Fishery 

The proposed fishery would have 1 north- 
ern zone, north of Point Conception, witha 
10,000-ton quota, and 2 southern zones in- 

stead of the 5 in the 1967/68 season. The to- 
tal quota for the 2 southern zones would be 
65,000 tons--15,000 ininshore zone and 

50,000 for offshore. 

A smaller inshore quota is proposed to 
reduce competition in the area of heaviest 
sportfishing. The northern season would be 
August 1 through Memorial Day; the Southern 
from Labor Day through Memorial Day. The 
Department of Fish and Game recommended 
that the Commission consider raising the 
quota if commercial fishermen reach the 
75,000-ton allotment during the season. It 
estimates the anchovy population in California 
waters at the minimum of 2 million tons. 

Oregon 

COLUMBIA RIVER SHAD 
NEARING CENTENNIAL 

The Oregon Fish Commission has re- 
corded the story of the nearly-century-old 
American shad. The fish first appeared in 
the Columbia River in the late 1870's. It 

came from a stock introduced into Califor- 
nia's Sacramento River from the Atlantic 
Coast in 1871. In 1885, about 1 million shad 

fry from the Susquehanna and Potomac Rivers 
were released into the Columbia, Willamette 

and Snake Rivers. 

Since then, the shad runs have fluctuated 
considerably. The bulk have spawned below 
Bonneville Dam. In recent years, however, 

dams have changed the river environment. 
The shad extended their range into the upper 
Columbia and Snake Rivers. Since 1960, an- 
nual passage over Bonneville has exceeded 
200,000. 

The Columbia has become one of North 
America's largest shad producers. The po- 
tential commercial harvest was 2-4 million 
pounds in recent years, Despite this abun- 
dance, commercial shad landings since 1938 
have ranged from a high of about 1.4 million 
pounds in 1946 to a low of 136,000 pounds in 
1959. 

Fishing Restrictions 

Before 1953, there were no season re- 

strictions on commercial shad fishing, al- 
though mesh size restrictions were enforced 
during the closed period between the sprin 
and summer commercial fishing seasons." 
Since then, however, the fishery has had 

problems: summer chinook salmon. 

In 1955, shad fishing was prohibited be- 
tween normal salmon seasons except in 
Camas-Washougal area. This was not to 
"protect'' summer chinook. It was designed 
to raise early-summer chinook escapement 
by eliminating incidental catch during shad 
season--sothe regular summer commercial 
fishing season could begin. 

The present restrictions onthe shad fish- 
ery aim to protect dwindling summer chinook 
numbers. The restrictions began to develop 
after 1957, the year of the largest summer 
chinook run since 1938. After 1957, the run 
declined steadily: 

1957 - 200, 000 
1958 - 187, 000 
1959 - 170, 000 
1960- 143, 000 

1964- 91,000 
1965- 76,000 
1966- 72,000 
1967 - No precise estimate due to early end 

of spring commercial fishing season. 
This resulted in large-scale mixing 
of spring and summer chinook. 

1962-108, 000 
1963- 100, 000 

Hydroelectric Installations 

This decline is directly related to hydro- 
electric installations. These limited severely 
and, in some cases, eliminated races of fish by 

"blocking spawning runs, inundating spawning 
areas, delaying migrations, and creating 
mortalities to both upstream and downstream 

migrants." 

The Fish Commission first became con- 
cerned about the upriver runs and the in- 
creasing interdam problems inthe late 1950s. 
But at that time the losses hadn't seriously 
affected sport or commercial fisheries. 

Later, the number of dams increased 

rapidly--and the number of fishin the upriver 



runs generally decreased. By 1953, the de- 
cline insummer chinook had become serious. 
The Fish Commission and Washington De- 
partment of Fisheries biologists recom- 
mended a reduced 1964summer commercial 
fishing season. More research in 1963 and 
early 1965 substantiated the summer chi- 
nook's plight. But it took a 70% interdam loss 
of the 1965 spring chinook run between Bonne - 
ville and Ice Harbor-Priest Rapids Dams to 
point up the commission's concern about 
problems between the dams. 

In 1965, the Fish Commission and the 

Washington Department of Fisheries recom- 
mended no summer commercial fishing sea- 
son. They requested an end of sport fisher - 
ies in Oregon, Washington, and Idaho. (The 
Indian fishery continued, harvesting about 
9,000 summer chinook.) 

Experimental Shad Season 

An experimental shad season was started 
in 1965 atthe request of the commercial fish- 
ing industry. It was limited to the upper 13 
miles of the regular commercial fishing area 
below Bonneville Dam. To protect the sum- 
mer chinook, possession of salmonoids during 
the fishery was prohibited. 

The incidental catch of summer chinook 

was minimal. However, fishermen harvested 
only 68,400 shad from a runestimated at 
700,000 fish minimum (catch plus Bonneville 

count). 

In 1966, sport and commercial closures on 
summer chinook continued throughout the 3- 
state area. The experimental shad fishery 
was expanded to include 60 miles of fishing 
area; fishing time was extended. 

Nearly 165,000 shad were harvested from 
the run estimated at about 700,000 (catch plus 
Bonneville count). However, nearly 6% of the 
total catch was salmon and steelhead. This 
increase was attributed partly to increase in 
night fishing, when salmonoids apparently are 
more vulnerable to shad nets. 

Closures in 1967 

The summer chinook sport and commer- 
cial fishing season closures continued in 1967. 
Night fishing for shad was eliminated and 
gear restrictions increased. Despite this, 
biologists found that incidentally caught salm- 
onoids were nearly 6% of total catch. About 
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230,000 shad were landed. Nearly 10,000 

summer chinook were caught and released. 
The biologists estimated, however, that 24% 
of the chinook were dead when removed from 
nets. The chinook catch was greatest during 
the week of highest roe shad landings. 

Based on historical data and daily monitor - 
ing of shad fishery in '65, '66, and '67, biol- 
ogists concluded that a maximum harvest of 
shad could not be taken by gill nets without 
catching large numbers of chinook. Also, 
that increased protection of chinook would be 
difficult because shad and chinook reach peak 
in fishing area about the same time. 

So, on January 31, Fish Commission and 
Washington Department of Fisheries biol- 
ogists recommended that there be no shad 
fishery in 1968, except in Camas-Washougal 
area, where few salmon or steelhead are 

caught, Also, research should begin in 1968 
to find new ways of harvesting shad--seines, 
traps, etc. 

Fishermen's Views 

Commercial fishermen recommended that 
no action be taken to end the shad fishery at 
the January meeting. They believed they 
could develop gear restrictions that would 
virtually eliminate the incidental catch of 
summer chinook--and still harvest many 
shad. The joint commission deferred action. 

At the March 27 commission meeting, in- 
dustry spokesmen presented gear restric- 
tions developed jointly by packers, fisher- 
men, and net companies. The restrictions 
were to make the gill net hang in the water as 
a straight wall without folds or slack. With 
the net hung "tight," salmon would easily 
break through fine mesh. The spokesmen 
recommended a season to test the gear re- 
strictions from June 5 to July15 during day- 
light only; possession of all salmonoids was 
to be prohibited. 

The Test 

The commission later set a 4-day season 
to test these gear recommendations for re- 
ducing the high incidental take of chinook 
salmon, The season began June 10 and ran 
through June 13 from Gary Island upstream 
about 17 miles to the commercial fishing 
deadline 5 miles below Bonneville Dam. 



22 

Biologists monitored the fishery. They 
estimated the catch at 21,000 shad, 700 chi- 
nook, 44 steelhead, and 29 sockeye. All salm- 
onoids were returned to the river. 

Based on these observations and previous 
data, the two agencies concludedthat the gear 
restrictions did not reduce substantially the 
incidental summer chinook catch--and prob- 
ably reduced the shad catch. At the June 14 
public hearing, they recommended no further 

gill-net fishing for shad in the Columbia Ri- 
ver, except in the Camas-Washougal area. 

They emphasized the needfor research to 
develop shad fishing gear that would protect 
summer chinook--and be more effective in 
harvesting large numbers of available shad. 

* OK 

SHAD AND STRIPED BASS 
ARE TAGGED IN STUDY 

Shad and striped bass are being tagged in 
Coos Bay by Oregon Fish Commission biol- 
ogists who want to learn about the life his- 
tories of these importantfood and sport fish. 
These fishes spend part of their life cycle 
there. So far, several hundred have been 
marked with yellow plastic "spaghetti" tags. 

The Commission's Charleston Research 
Laboratory appealed to fishermen to turn in 
tags with a note givingdate and specific area 
of catch. 

The study is being financed partially with 
Federal funds available to the state under 

the Anadromous Fisheries Act, Public Law 

89-304. 

The Commission is continuing its collec- 
tion andanalysis of information onthe '"com- 
mercial catch, fishing intensity, age composi- 
tion of the runs, sex ratios, spawning history 
and workon juvenile ecology" on the Siuslaw, 
Umpqua, Smith, and Coquille Rivers. 

Washington 

OCEANOGRAPHIC COMMISSION 
SPONSORS SEAMOUNT STUDY 

The Oceanographic Commission of Wash- 
ington will sponsor a program to place a 
manned habitat and researchers on Cobb Sea- 
mount off the Washington coast in summer 
1969. Called ''Project Sea Use,"' the program 
calls for explorations during summer 1969 to 
prepare for a multipurpose ocean laboratory. 

Cobb Seamount is a volcanic mountain in 
the Northeast Pacific Ocean 270 miles due 
west of Grays Harbor, Wash. It rises from 

a 9,000-foot deep basin to within 122 feet of 
the surface. It rises closest to the surface 

of any of the seamounts in the Northeastern 
Pacific, within the zone penetrated by sun- 

light. 

Though it lies nearest to the United States 
it still is a basically undisturbed deep-ocean 
environment. Discovered in 1950, the mount 
has stimulated much interest. Many believe 
itis a regional resource with ''great potential 
significance for scientific exploration, de- 
velopment of new marine engineering applica- 
tions and eventual operational utilization." 

Project Sea Use will seek to accomplish 
these objectives: 

e Characterize the chemical, physical, 
geological and biological features of the 
seamount and its environs. 

e ''Demonstrate that man can occupy, per- 
form meaningful scientific work and do 
underwater construction at a seamount 
far distant from land based support and 
facilities. 

e ''Use presently available deep ocean 
technology in integrated support of a 
scientific program." 
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BUREAU OF COMMERCIAL FISHERIES PROGRAMS 

‘Undaunted’ Finds Many Tunas 

on W. African Cruise 

BCF's R/V Undaunted returned to Miami, 

Fla., on May 21 after a successful cruise to 
West Africa, (Cruise 6801, Jan, 9-May 21, 
1968.) She found excellent tuna fishing 
throughout most of the cruise. 

Open houses and press conferences were 
held at Freetown, Sierra Leone; Accra, Ghana; 
and Abidjan, Ivory Coast. 

The Undaunted's missions were: 1. In- 
vestigation of the distribution and biology of 
surface tunas and other open-sea fishes-- 
with measurements of the physical and bio- 
logical environment. In particular, investi- 
gation of tuna distribution inthe Gulf of Guin- 
ea and off Angola in relation to the oceano- 
graphic features of the Berrit Front and the 
Angola Dome. 

2. Investigation of the distribution and 
biology of fishes suitable for use as live bait 
for tuna fishing. 

3. Collection of bottom-dwelling fishes 
and invertebrates from the continental shelf 

off Angola and southwest Africa, 

TUNA SURVEYS 

The tuna fishing was excellent throughout 
most of the cruise: 88 tuna schools were 
sighted or detected bytrolling catches. Dur- 
ing Tuna Survey I (Feb. 18-25), 72 skipjack 
(Katsuwonus pelamis) and 3 yellowfin tuna 
(Thunnus albacares) were caught on jig lines 
and sampled for length, weight, sex, stomach 
contents, viscera, muscle tissue, and eye ball. 
Most skipjack were small (2-3 lbs.). Weath- 
er in the survey area (fig. 1) was excellent, 
and the behavior of the tuna schools sighted 
was judged acceptable for purse seining. The 
schools were not fished with live bait. 

During the Frontal Survey (March 3-16) 
11 tuna schools were sighted or located by 
trolling in 13 days. The se were generally 
located close to the 24° C, isotherm (fig. 2). 
Two schools were fished using live bait, A 
total of 125 skipjack (2-3 lbs.) was sampled, 
100 from one school, Two 35-pound yellowfin 
tuna were caught on sport tackle in the Baia 

dos Tigres (17° S, Lat.). The bay is shallow, 
and the water was dirty green. The weather 
was generally poor with low visibility and 
rough seas, and tuna sighting and fishing were 
severely hampered. 

Excellent Fishing 

Numerous tuna schools, combined with 

excellent weather, produced excellent fishing 

during Tuna Survey II (April 13-26). The 
scientists sampled 341 skipjack and116 yel- 
lowfintuna from 41 schools sighted. Seven- 
teen schools were fished, using live bait. Tuna 
were particularly abundant around SAo Tomé 
Island (fig. 1). As many as 6 schools were 
sightedin a single day. Most were small (3- 
5 lbs.) skipjack. Whales and birds were also 
numerous, One school of yellowfin tuna, 
averaging 12 pounds each, was worked just a 
few miles from Sao Tomé; 74 fish were sam- 

pled from this school. Most of the larger 
skipjack (6-8 lbs.) in the area were in ad- 
vanced stages of maturity. Ovaries had 
large, clear eggs with well defined oil glob- 
ules; the testes extruded milt on cutting and 
squeezing. 

Most schools sighted seemed suitable for 
purse seining, although many skipjack were 
less than 4 pounds and below the size accept- 
able to American canners. No commercial 
tuna boats were sighted during the cruise, al- 
though localbait boats were reported fishing 
skipjack out of Lobito and Mossamedes, An- 
gola, with good success, 

BAITING RESULTS 

Good quantities of bait were located at 
Cabo Ledo, 60 miles south of Luanda, Angola, 
and in the harbor at Lobito, 

In 3 sets at Cabo Ledo, 150 scoops were 
captured. Sardinella eba wasthe most abun- 
dant species; Chloroscombrus chrysurus, 

Ethmalosa fimbriata, and Trachinotus 
glaucus werealsopresent. Survivalof S. eba 
was excellent, but the Chloroscombrus died 
within 3 days. 

At Lobito, 150 scoops of bait, almost ex- 
clusively small (2-3"') S. eba, were captured. 
Survival was excellent. Baiting was unsuc- 
cessful at Freetown, Sierra Leone, and Lu- 

anada. 
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Fig. 2 - Surface isotherms, Mar. 3-Mar. 16. 

FRONTAL SURVEY 

After baiting at Cabo Ledo on March 2, a 
southerly course was followed to intercept 
the Berrit Front. Surface water tempera- 
ture was monitored by a continuous recorder. 
No abrupt change in temperature was noted, 
At 1798S, Lat., temperature of 23,59 C., sta- 
tion grid was set up to survey the general 
area where the front was supposed to be lo- 
cated during this period. Oceanographic ob- 
servations (temperature, salinity, inorganic 
phosphate, iron, and oxygen) were made to a 
depth of 500 m. with a salinity-temperature- 
depth probe (STD) and Niskin water samplers, 
Duplicate, oblique, 1-meter plankton net tows 
from the depth of the thermocline to the sur- 
face were made at all hydrographic stations, 
Single plankton net tows were made at all 
fishing stations, Primary productivity and 
meteorological observations were also taken. 

Surface temperature plots revealed the 
front tobe S-shaped, with the lower part be- 
ginning at about the Baia dos Tigres (fig. 2). 
The position and shape of the front agreed 
with previous observations byother workers, 

TRAWLING SURVEY 

The trawling portion of the cruise was 
terminated after 3 days because the engine 
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neededrepair. Of five planned transects, 13 
were completed. Seventy-five gallons of fish 
were preserved. Crustaceans and other in- 
vertebrates were dispensedto specialists ac- 
tively working on African species. 

‘Undaunted’ and ESSA’s Weather 

Satellites to Pioneer Ocean Study 

When BCF's Undaunted sails from Miami, 

Fla., on August 5 for the west coast of Africa, 
she will sailacharted course. But after she 
arrives there, she willhelp to pioneer an un- 
charted course: she will work with ESSA's 
weather satellites to see if data gathered by 
the satellites can be useful to fishermen and 
oceanographers in locating an oceanic ''front."' 
If the mission is successful, it could lead to 
the prediction of favorable fishing conditions 
and to larger catches. 

The R/V Undaunted. (Photo: Jossi, TABL.) 

The Undaunted is the first fishery re- 
search vessel to join with satellites to de- 
termine whether it is practicable to monitor 
oceanic fronts from the skies. Such fronts 
are present in some areas of the world and 
constitute boundaries between masses of 
water. The fronts seem to be instrumental 
in concentrating fish that school on the sur- 
face; the tuna is one of these, 

The Operation 

The Undaunted will use her conventional 
equipment to collect data on fish, the ocean, 
and weather conditions, In addition, she will 
have an automatic picture transmission (APT) 
receiver aboard. The satellites, orbiting the 
earth at about 700 miles, will transmit daily 
APT meteorological photos, 
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A single photograph by satellite could cov- 
er an area that would take an oceanographic 
vessel days or weeks to cover. Ordinarily, 
a researchvessel stops fairly oftento sample 
marine life and water. Together, the Un- 
daunted and the satellites would be a quicker 
and more effective way of studying the ocean. 

The Undaunted is part of BCF's Tropical 
Atlantic Biological Laboratory (TABL) in 
Miami. Dr. Paul M. Maughan of Washington, 
D.C., andDr. Merton C. Ingham of TABL are 
BCF leaders of the project. 

Undaunted's Other Missions 

In additionto her work with the satellites, 
the Undaunted willinvestigate the distribution 
of surface schooling tunas in relation to oce- 
anic, physical, chemical, and biological fac- 
tors. She willprovide specimens for biologi- 
calstudies. The vessel also will investigate 
the distribution and biology of fishes suitable 
as live bait for tuna fishing, and will collect 
bottom-dwelling fishes and invertebrates 
from the west African continental shelf, 

e a 

Use of Traps to Capture 

Halibut Under Study 

The charter vessel M/V ''Commando"' re- 
turned to Seattle, Wash., onJune 10, 1968, 
after a 10-day halibut gear research cruise 
(No. 11) between Scott Islands and Hecate 
Strait. Due to the absence of halibut, only 
part of the mission was accomplished. 

The cruise's major objective was to de- 
termine the feasibility of using traps, or pot- 
type gear, to capture Pacific halibut in com- 
mercial quantities. Other aims were to (1) 
compare catch rates of trap gear with those 
of commercial longline gear fished in the 
same area; (2) determine the optimum soak- 
ing time of baited traps; (3) compare suitable 
baits for taking halibut with traps. 

Conclusion 

Halibut can be captured with traps. Ab- 
sence of halibut in the Goose Island area pre- 
vented evaluation of trap efficiency compared 
to longline gear. Therefore, the study of the 
effectiveness of traps for capturing halibut 
in commercial quantities--and the most suit- 
able baits to use--is inconclusive. 

Gear 

Eight modified king crab traps 8' x 6! x 3! 
were covered with 9° stretched mesh of 21- 
thread nylon and 2 tunnel entrances mounted 
on opposite sides of the trap with one fore 
and one aft. The tunnel entrances were 
mounted in 3-inch 36-thread nylon webbing, 
Four traps had 65-fathom buoy lines, and 4 
traps had 83-fathom buoy lines, All traps had 
a 3-fathom trailer buoy. 

Blackcod Bait 

During the first 3 soaking days, cut-up 
blackcod inserted into plastic screen bags 
was usedin 4 traps; cut-up herring was used 
in the remaining 4 traps. The bags were 
threaded with a steel bait hook and hung 2 
bags to atrap. For the last 2 soaking days, 
the baits were changed to whole herring and 
octopus, threaded onto the bait hooks, Only 
herring was used as bait during the last day. 

Method of Operation 

Traps were set about one-half mile apart 
in 2 rows in 3 different locations: (1) South- 
west corner of Goose Island Bank in 25-35 
fathoms; (2) Northwest corner, Goose Island 
Bank in 52-61 fathoms; (3) between Scott Is- 
lands and Cook Bank at $2-54 fathoms, Traps 
were lifted after soaking t hours, 12 hours, 
and 22 hours, and were rebaitec with fresh 
bait after soaking for 22 hours. 

One skate of longline gear with 120 hooks 
was baited with octopus and herring and set 
between the 2 rows of traps, The gangion 
lines were spaced about 3 fathoms apart. 

Results 

Two halibut, 78 cm. and 108 cm., were 
takenin Separate traps baited with whole her- 
ring threaded onto bait hooks, One large 
petrale sole was taken in a trap baited with 
cut-up herring in a plastic screen bag, No 
halibut were taken with the longline skate of 
gear or handlines, Two commercial halibut 
vessels were observed and only one halibut 
was takenduring observation. No other hali- 
but vessels were seen, 

Herring Baited Traps 

Herring-baited traps captured the 3 fish 
taken, The bait (herring) needed replacing 
after soaking 22 hours because small fish or 



sand fleas had eaten much of it. No sand 
fleas were observed on or in the bait, but the 
appearance of the eaten bait would indicate 
sand fleas were present. Cut-up bait in the 
fine-webbed plastic screen bags was un- 
touched by sand fleas or small fish. 

Weather 

Weather was generally good. The sea was 
choppy as northwest winds from 20-30 knots 
prevailed. Onthe last day, the sea was calm, 

and the large traps were brought aboard easily 
and stacked for the return trip. 

‘Cisco’ and ‘Kaho’ Assess 

L. Michigan Resources 

BCF's research vessels Cisco and Kaho 
concluded the spring 1968 resource assess- 
ment survey in southern Lake Michigan dur- 
ing May. (Cisco Cruises 1 & 2, 1968, Kaho 
Cruise 47.) Primary objective of the study 
was ''todetermine the relative abundance, 
condition, and seasonal movements of alewife 
and other important fish stocks in the south- 

ern portion of the lake." 

The researchers emphasized collection of 
biological data on alewives during their normal 
inshore spawning run to better determine the 
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status of year class stocks; also, to monitor 
conditions as the summer die-off period ap- 
proaches, 

Besides collecting important life-history 
data onthe alewife and other commercial 
species, the Kaho alsosampled adult alewife 
populations at established stations. This was 
done to compare production rates with those 
of previous years--and to be better able to 
predict their availability to commercial fish- 
ermen, 

Extensive echo-sounding surveys were 
made in southern L. Michigan to pinpoint the 
location of lar ge concentrations of alewife. 
This information is important to fishermen 
who supply pet-food and fish-meal plants-- 
andto industrial water users who have faced 
the problem of live alewife clogging water in- 
takes during their spring spawning migra- 

tions, 

What Vessels Found 

In general, alewives were found in ex- 
tremely dense concentrations, which were 
limited in size and moved in and out of an 
area, Commercial trawlers provided evi- 
dence of scattered and mobile concentrations 
reflected by daily catches. For a day or two, 
catches were exceptional, then the following 
day or two produced moderate or very poor 
catches. Catchrates of adult alewife with the 
Kaho's standard 52 -foot (headrope) trawl were 

Fig. 1 - High-resolution "white line" echo sounder recording (left) showing alewife concentration on the bottom in 20 fathoms of water 
off Waukegan, Illinois, on April 13, 1968. Some 11,000 pounds of alewives (right) were taken in a 15 minute trawl drag which was in 
this concentration about eight minutes. Note thatconcentration of alewives was so dense that top of school produced "white line" ef- 
fect which usually is caused by the bottom only. 
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Fig. 2 - Track lines of the resource assessment echo-sounding and sampling surveys by R/V Kaho during April and May 1968. Shaded 
areas indicate bottom concentrations of alewives. 

roughly comparable to those in1963 and 1964, 
Sampling with a standard small-mesh trawl 
by both Cisco and Kaho on both sides of the 
lake revealed extremely abundant yearling 
alewife (1967 year class). 

‘Delaware’ Finds Many Northern Shrimp 

Extensive populations of northern shrimp 
(Pandalus borealis) were found in waters of 
the western Gulf of Maine. 

BCF's Delaware returned to Gloucester, 
Mass., on May 17 after a spring resurvey for 
shrimp in areas explored Nov.-Dec. 1967 and 

Jan.-Feb, 1968 (Del. 68-4, May 8-17, 1968). 

The survey area extends in a north-south 
directionfrom the southeast end of Cape Cod 
to Jeffreys Basin, and in an east-west direc- 
tionfrom the western edge of Wilkinson Basin 
to Middle Bank. Trawl tows were made in 40 
to 140 fathoms; catch size varied from one 
to 1,300 pounds of shrimp. The size varied 
from 33 to 50 whole shrimp per pound. This 
was the last ina series of three cruises 
scheduled for the 1967/1968 season. 

Purpose 

This cruise was conducted to (1) recheck 
shrimp populations and distribution in areas 
previously surveyed; (2) determine kind and 
extent of any population changes that may have 
occurred, and their effects on the availability 
of shrimpto commercial fishing in this area 
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at this time of year; and (3) collect biological 
data pertinent to possible commercial utili- 
zation of this resource. 

Procedure 

During the cruise, 51 tows were made, 
All were with a roller-rigged, 70-foot, Maine 
shrimp trawl. All were 60 minutes except 2 
shortened ones. These two were terminated 
early when ahang-up occurred soon after the 
hook-up for one tow, and when the nature of 
the bottom became untrawlable after 40 min- 
utes of the other tow. 

Fishing operations began on the western 
tip of Stellwagen Bank and progressed north- 
ward along the western edge of Wilkinson 
Basin to about the latitude of Platts Bank, 
Fishing then continued southward along the 
northeastern side of the Basin to between 
Fippennies Ledge and Sharrer Ridge. From 
this point, the survey continued off the south- 
east end of Cape Cod and then progressed into 
Jeffreys and Scantum Basins. 

Results 

Most shrimp taken were in a soft condi- 
tion and probably were not optional for com- 
mercial utilization, 

Of the 50 completed tows, allcaught 
shrimp, The average catchper tow was about 
276 pounds of shrimp. Ten tows (20 percent 
of total) produced catches of 500 pounds or 
more. While this catch rate would certainly 
sustain commercial fishing, it is somewhat 
lower than the results of the winter cruise, 
Jan, 6 to Feb. 7, when about 30 percent of 
towsinthis area yielded at least 500 pounds. 
However, these results were better than the 
fall cruise's, when 14 percent of tows took 
over 500 pounds, Catches from night tows 
were considerably smaller than day tows; so 
night fishing for shrimp with existing gear in 
these areasis not recommended at this time. 

Two catches of over 1,000 pounds per tow 
were made near Stellwagen Bank (Middle 
Bank) in 40 to 50 fathoms, All tows in this 
area produced good catches; they averaged 
900 pounds per tow for the 4 made. One 
700-pound tow, in location that previously 
produced only small catches, shows that 
shrimp had moved into this section since the 
winter cruise, Otherwise, shrimp populations 
on Middle Bank generally appear to be about 

the same now as during the winter season, 
However, the size of the individual shrimp 

was somewhat smaller than then. 

The most noticeable change in shrimp 
populations was in Wilkinson Basin. Only 
one of the 27 tows produced 500 pounds or 
more, This compares poorly with winter 
survey, when 14 of 40 tows produced this 
quantity. The one exceptional tow, a catch of 
800 pounds, came from Wildcat Knoll, In the 
Basin area, the size composition of catches 
was smaller than during the fall and winter 
surveys. 

In the Jeffreys-Scantum Basin areas, 
shrimp populations were rather large and 
extensive. Four of the 8 tows produced 500 
pounds or more, This compares well with 
results of winter survey and indicates little 
change in population and distribution of 
shrimp inthese 2 sections, Here, as in 
Wilkinson Basin, shrimp size generally was 
smaller than during previous 2 cruises, Many 
small shrimp were observed escaping from 
forward sections and cod end of the trawl as 
it was hauled aboard. For the first time in 
any of our surveys, Pandalus montagui (a 
smaller species of pink shrimp), was taken 
in noticeable numbers from this and Middle 
Bank area, 

Other Species 

Finfish generally were abundant in all 
areas fished and were easily separated from 
the shrimp by the Base-designed mechanical 
shrimp-fish separator. 
For further information contact Keith A. Smith, Base Director, 

or Phillip S. Parker, Fishery Biologist, EF&GR Base, State Fish 
Pier, Gloucester, Mass., 01930, Telephone: 617-283-6554. 

v. 

La Jolla Issues Temperate Tuna 

Forecast for 1968 

BCF's Fishery-Oceanography Center in 
La Jolla, Calif., has issued the eighth con- 
secutive annual prediction for the summer 
season albacore and bluefin tuna fisheries 
off the Pacific Coast. 

The 1968 forecast was made 3-4 weeks 
later than in previous years. 

The staff of the Fisher y-Oceanography 
Program explains the change in prediction 
date and outlines its forecast: 



The delay in issuance of our predictions 
arises from experience accumulated during 
the past 8 years. This showed that prediction 
techniques once thought valid have not with- 
stood the test of time satisfactorily, Our 
prediction techniques were based on the ex- 
pected persistence of large-scale sea-sur- 
face temperature anomaly patterns. Conse- 
quently, the offshore thermal trends observed 
in Aprilof eachyear were assumed to persist 
at leastthrough July. Last year, this assump- 
tion failed: the abnormally cold conditions 
observed in April 1967 were the basis for our 
predicting alate, more southern, fishery than 
in1966. Later, intense early-summer warm - 
ing completely overtook the previous cooling 
trend. By July 15, abnormally warm condi- 
tions were established in the Pacific North- 
west and persisted for the remainder of the 
season. The albacore responded rapidly to 
these dynamic changes, producing near-rec- 
ord catches off Oregon and Washington, while 
California experienced very poor fishing. 

A New Approach 

This experience dictates that we alter sub- 
stantially our approach to the 1968 season, 
One major change will be the temporary sus- 
pension of long-term quantitative landings and 
area forecasts. A second will be to make 
heavier use of short-term projections of con- 
ditions based on current information issued 
in the form of outlooks and occasional bul- 
letins. These bulletins, well received last 
year, will include: changes in oceanographic 
and atmospheric trends; changes in location 
of productive fishing areas; changes in total 
fishing effort; and other data pertinent to the 

fishing community. As before, the success 
of these operations depends necessarily on 
the input of first-hand information from the 
fishermen at sea, dock operators, and pro- 
cessors. We continue to be hampered by a 
scarcity of such timely information. 

ALBACORE TUNA 

The basis for depicting the shaded areas 
in Figure is previous knowledge of the high 
correlation between catch and sea tempera- 
ture--combined with an 8-year experience in 
observing and summarizing sea-surface tem- 
peratures at 15-day intervals from April to 
October. The isotherm fields for the first 
and second halves of July represent our long- 
term averages for each interval. The shaded 
areas delineate the region where, on the basis 

of sea temperature averages, most albacore 
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would be available in July. Since prevailing 
weather and sea temperature patterns may 
deviate considerably from these averages 
during the period, we will modify and update 
our projections as conditions indicate, These 
projections will be forwarded to the fishing 
community as soon as practicable. 

Preseason Scouting Minimal 

Preseason scouting activities will be mini~ 
mal this year. The usual May-June offshore 
scouting cruise by California's ''N, B. Sco- 
field'', undergoing overhaul, was cancelled, 
This resulted in sustantial reduction of our 
ability to make early-season judgments based 
ondata she normally acquired, BCF's "David 
Starr Jordan" first reported taking 4 albacore 
near San Juan Seamount (33° N., 121° W.) on 
June 12. Thiscatch is the first authenticated 
report availablethis season, It suggests the 
fish may be arriving onthe Pacific Coast 
feeding grounds upto 2-3 weeks earlier than 
in the past 3 years. 

The open ocean in the region encompass- 
ing the general migratory route of albacore 
(130°-150° W.) showed large-scale warming 
trends in late May andearly June. If the 
warming trend continues, we expect to see 
an appreciable portion of the incoming mi- 
grants diverted into northern waters instead 
of southern California. The Guadalupe Island 
area and the region to the northwest may pro- 
duce some early-season catches, but we ex- 
pect the fishery to advance rapidly northward 
from San Juan Seamount to west of Davidson 
Seamount by the end of July. 

July landings in southern California should 
reflect a return to more normal conditions, 
The landings shouldbe near the1940-66 aver=- 
age of about 6,600,000 pounds (3,300 tons). 
Total California season landings cannot yet 
be estimated, but we expect they may also 
fall near the 1940-66 average of 30,000,000 
pounds (15,000 tons). 

The Oregon-Washingtonregionis expected 
to receive a significant portion of the total 
U. S. West Coast albacore production this 
year. But total landings are expected to fall 
somewhat below 1966-67 levels. 

Preseason Scouting Valuable 

The Jordan's recent early-season albacore 
catch continues to demonstrate the value of 
preseason scouting cruises to determine the 
arrivaltime of the albacore tuna in Pacific 
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Coast offshore waters. Even if successful 
forecasting of environmental conditions were 
possible, knowledge of thesetrends would not 
necessarily enable us to predict availability 
of the fish in time and space. Without more 
life history and other vital statistics from the 
entire North Pacific albacore population, we 
can make only certain conclusions based on 
other sources. 

The Jordanis scheduled to survey the 
northern California~southern Oregon offshore 
regionfrom July 15 to August 16. Major ob- 
jectives willinclude establishing the distribu-~ 
tion and availability of albacore in offshore 
waters during the middle of the Pacific coast 
season; also, totest prospects for commercial 

exploitation of albacore beyond the tradition=- 
al limits of the fishery (about 300 miles), 
During the cruise, pertinent information will 
be radioed daily to WWD, the radio station 
licensed to BCF, for rebroadcast as part of 
the daily albacore fishing information sum- 
mary. The information gained from the 
Jordan should be of prime value to fishermen 
and processors in updating midseason pro- 
jections this year. 

BLUEFIN TUNA 

The high-seas purse-seine fleet intensi- 
fied scouting in the Cape San Laz aro-Cape 
San Lucas, Baja California offshore region, 
Boats returning from the yellowfin fishing 
area southof Cape San Lucas reported sight- 
ing in the past 2 weeks bluefin "jumpers" in 
cold, green water near Cape San Lucas and 
northward to near Point Tosco, Also, one 
sportfishing boat recently reported taking a 
few 10-15 pound bluefin in the Guadalupe Is- 
land area, about 400 miles to the northwest. 

In recent years, bluefin fishing activity 
began in lower Baja California by the last 
week of May. This year, however, the fish- 
ery was expected to develop later than usual 
because of significant changes in climatolog- 
icalevents in that region, Lower Baja Cali- 
fornia has experienced a Spate of strong 
northerly winds, The heavy weather created 
has severely limited fishing activity and 
caused greatly intensified upwelling. This 
upwelling created a nearshore band of con- 
siderably colder than normal sea tempera- 
tures and green water, These events com- 
bined to delay the onset of the fishery well 
into June; they may cause the bluefin to re- 
main farther offshore than usual. 

One consequence of the delay willbea 
northward shift in the center of production-- 
and a delay inthe period of maximum produc- 
tion, Rapid warming in the region north of 
Guadalupe may cause bluefin tuna to appear 
earlier than last year in southern California 
offshore waters. 

Meaningful estimates of total 1968 bluefin 
landings are not available. We have no data 
on which to make projections of abundance, 

a 
‘Spaghetti’ Tags Outline 

Alaskan King Crab Grounds 

Since 1961, biologists of BCF's Auke Bay 
(Alaska) Laboratory have been capturing, 
tagging, and releasing thousands of male 
Alaskan king crabs, Their purpose is to 
find out how many there are and where they 
are distributed inthe Kodiak Island and East- 
ern Bering Sea areas, Also, they are trying 
to estimate how many die a natural death and 
how many are caught. These and other data 
will help determine conservation measures, 

While the crab's size makes it trouble- 
some--it averages 7 pounds and its walking 
legs reach 24 inches--the real problem is 
finding a tag that will stay on. 

In the past, a tag shaped like a disk was 
used to trace crab migration during one sea~ 
son. The disk, attached to a leg or the edge 
of the shell covering, would come off with 
these parts during the molting season, 

Long-Range Study 

Toconduct a study through one or several 
molting seasons, researchers use a ''spa- 
ghetti' tag. It is plastic tubing put through 
muscle tissue under the shell and looped. 

Fishermen and processors receive $2 
for each tag returned to the Auke Bay Labo- 
ratory. Of nearly 17,000 tagged crabs re- 
leased near Kodiak Island, 6,443 (38 percent) 
of the tags have beenturned in with informa~ 
tion on crabsize and when and where they 
were recovered, 

In the past 20 years, the U. S, catch of 
Alaskankingcrabhas soared--from 1,5 mil- 
lion pounds in 1950 to 1966's high of 159.2 
million pounds, 



In late 1964 and early 1965, Japan and the 
USSR agreed not to fish for U. S. stocks of 
king crab except in the eastern Bering Sea, 
Quotas for this area are negotiated annually. 
There was agreement, too, on type of gear 
that may be used and size and sex of crabs 
allowed to be taken. At present, only males 
with over 53-inch body width may be kept. 

Fast-Sinking Purse Seine Developed 

BCF has developed a fast-sinking purse 
seine that will provide tuna fishermen with 
more efficient gear, The new net retains 
the desirable features of the tuna purse seine 

now used inthe eastern tropical Pacific--but 
will sink faster and use webbing with greater 
economy. The importance of a net sinking 
fast is illustrated by the fact that about 50 
percent of purse-seine sets for tuna are un- 
successful because fish escape the net dur- 
ing setting and pursing operations, 

The net was developed by BCF's Fishery- 
Oceanography Center in La Jolla, Calif., in 
cooperation with the BCF Exploratory Fish- 
ing and Gear Research Base in Seattle, Wash, 

The Conventional Purse Seine 

The purse seine in use today is a large 
encircling net with a closable bottom, It is 
one of the fisherman's most effective in- 
struments for capturing mobile, dense schools 
of open-sea fish, Throughout the world's 
oceans, fishermen use purse Seines totake 
fishranging from small anchovies and sprats 
to huge bluefin and yellowfintuna, In the 
U. S. alone, in recent years, more than 1 
million metric tons of fish worth over $75 
million have beencaught annually with purse 
seines, 

About 50% Efficient 

Despite the growing importance of purse 
seining, researchers made few attempts to 
improve the net's catch efficiency of about 
50 percent, The proportion of unsuccessful 
sets increases with the depth and nature of 
the thermocline--the zone of water inthe 
ocean where there is a rapid change in tem- 
perature with depth. Biologists theorized 
that if tuna purse seines could be made to 
sink faster and fish deeper, efficiency would 
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improve. It was estimated that only a 10 
percent improvement in the rate of success-~- 
ful sets wouldreduce operating costs for the 
U. S, tuna fleet by more than $1 million an- 

nually. 

Attacking the Problem 

A comparative study of the design and 
performance of various purse-seine nets 
was undertaken at BCF's Fisher y-Ocean- 
ography Center. Several scaled-down mod- 
els were built and tested. Evaluation of the 
data revealed that the best net for fishing 
tuna should be acombination of the fast-sink- 
ing North Atlantic purse Seine with the 
strength, deep fishing, and ease of handling 
of the American tuna seine. A model hybrid 
purse-seine net incorporating desir- 
able design elements was built and tested. 
Results of the modeltests were so encourag- 
ing that in spring 1968 the Center, in cooper- 
ation with the Seattle Base, undertook con- 
struction of a full-scale net, 460 by 55 fath- 
oms, in a San Pedro net yard. 

Net Ready for Trial 

The netisnowreadyfor seatrial. Several 
vessel owners have offered to participate. 
The trials will consist of 2-3 days of routine 
net handling, including setting, hauling, and 
stacking, to determine if any special han- 
dling techniques must be devised or net modi- 
fications made, At the same time, bathy- 
kymograph dataon net depth and sinking rate 
will be collected. This will be followed by 
fishing trials during the summer, 

If the net performs as promised, and the 
California purse-seine fleet accepts it, tuna 
fishermen will have more efficient gear. 

hn yi 

Antibiotics Improve Algal Food But 

Somewhat Toxic to Oyster Larvae 

Microscopic examination of oyster larval 
cultures in studies conducted by BCF's Milford 
(Conn,) Biological Laboratory confirmed ear- 
lier evidence that poor food cultures will im- 
prove significantly when antibiotics are added. 
In all instances, the percentage survival of 
oyster larvae fed flagellates plus antibiotics 
was higher than oyster larvae fed flagellates 
without antibiotics, 
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Somewhat Toxic 

When algal culture is an acceptable food 
(larval survival is good), thenantibiotics do 
not help appreciably, Whenalgal cultureis an 
unacceptable food (larval survival is poor), 
then antibiotics can increase larval survival 
significantly. These experiments also 
showed that the antibiotics used were toxic, 
to some degree, to the oyster larvae, 

The researchers say it would bede- 
sirable to increase larval survival using 
antibiotic concentrations that did not retard 
larval growth, Although it would be possi- 
bleto compensate for the growth=suppress= 
ing effect of antibiotics by prolonging cul- 
ture time, this undoubtedly would be an un 
desirable hatchery procedure. 

Sea-Surface Temperature Affects 

Success of Net Sets 

Michael Scott, fishery biologist at BCF's 
Fisher y-Oceanography Center at La Jolla, 
Calif., examined over 2,000 records of purse- 
seine sets from logbooks of U. S. tuna fish- 
ermen, Herelated these sets to sea-surface 
temperature. Hefound a significant negative 
correlation between the temperature and the 
percent of successful sets. Only 47 percent 
of sets made on bluefin at a water tempera~ 
ture of 70°-76° F. were successful, while 64 
percent of sets at 599-659 F, were successful, 

Lab to Develop Feeds for 

Navy’s Trained Porpoises 

BCF's Seattle Laboratory won a small 
contract fromthe Naval Test Facility at Pt, 

Magu, Calif., to develop suit- 
able feeds for the trained por - 
poises that are important part 
of the Navy's Man-in-the-Sea 
program. 

These studies will include 
the nutritional value and appetite appeal of 
fish feeds--and the problems of feed formu- 
lation and stor eee 

Turtle Grass Added to 

Sheep Ration Stimulates Growth 

Studies by BCF's College Park (Md.) Tech- 
nological Laboratory and the Biological Lab- 
oratory in St. Petersburg Beach, Fla., indi- 
cate that turtle grass added to sheep ration 
stimulates the animal's growth. There are 
large areas of turtle grass in the waters off 
southern U.S. Feeding trials were carried 
out to determine if it was practicable to use 
the grass in sheep rations, 

Turtle Grass Beneficial 

The trials showed that a ration of turtle 
grass replacing 20% alfalfa in a sheep diet 
produces a significant increase in rate of 
sheep growth--compared to the effects of a 
control diet of 50% alfalfa and 50% corn. 

The turtle grass has flat, narrow leaves 
originating from a rhizome system (rootlike 
stem sending up leafy shoots from upper sur- 
face and emitting roots from lower side). 
When leaves are cut, regrowth begins im- 
mediately. This indicates material can be 
available all the time without harming plant. 
Regrowth occurs at rate of about 1 inch a week. 

Shipping Test of New Container 

Is Successful 

BCF's Gloucester (Mass.) Technological 
Laboratory, which recently designed a leak- 
proof, corrugated fiberboard container, test- 
shipped 35 containers of its design in late 
May. Ithad been asked by the National Fish- 
eries Institute for additional data under com- 
merical conditions, The Institute supplied 
250 containers, 

The lab shipped by air freight the 35 boxes 
containing fresh fillets andweticefrom a 
Gloucester processor to a Chicago food chain, 
A representative of the box manufacturer re- 
ported that the container performed satis- 
factorily. He said store personnel preferred 
the boxes because they were cleaner and more 
convenient to handle than wood boxes, 

Excellent at Arrival 

The fillets were warm (50° F,) when 
packed, An unscheduled 24-hour delay de- 
veloped inroute. However, the fish cooled 
to 33° in transit and were reported in ex- 
cellent condition when they arrived. 

B&O&ABA 



Interest on Fishery Loans Raised 

Starting July 1, Government interest rates 
on fishery loansbecame 63percent. Fishery 
loans may be authorized to finance or refin- 
ance the cost of buying, building, equipping, 
maintaining, repairing, or operating com- 
mercial fishing vessels or gear--when funds 
are not available on reasonable terms else- 
where. 

BCF has announced changes in regulations 
governing interest rates on fishing vessel 
mortgages insured by the Department of the 
Interior. The new regulations are designed 
to make the rates charged more flexible. 
They should make it easier for fishermen to 
get these loans, 

Under previous legislation, there was a 6- 
percent interest ceilingon such loans. In the 
past few months, there was a general rise in 
interest rates. This caused most lenders to 
push aside requests for fishing vessel loans 
in favor of others bringing a higher return. 

Law Amended 

The law covering insured fishing vessel 
mortgages has been amended. It now per- 
mits Interior Department to determine the 
interest rate to charge--taking into account 
the risk assumed by the Department, and the 
private interestrates at the time of the loan. 

Mortgages to finance building, rebuilding, 
or reconditioning fishing vessels can be in- 
sured by Interior Department in the way the 
Federal Housing Authority insures mortgages 
to finance home building. 

e 
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Promotes Lesser Known 

Fishery Products in Europe 

Some lesser known U.S. fishery products 
will make their debuts at European trade fairs 
this fall: fresh and frozen eel meat, frozen 
fish chowder concentrate, haddock and cod 

portions shaped like hot dogs, frozen carp. 
BCF will sponsor exhibits at the Munich Fair, 
Sept. 21-29, and the Paris Fair, Oct. 24-Nov. 

4, 

Most of the world's major food producers 
and processors will display their products. 
Buyers from all over Europe will attend. In 
previous fairs, U.S. fishery displays concen- 
trated on gourmet items--lobster, king crab, 
oysters. This fall some lesser-known U. S. 
products will be shown, Many of these are 
processed by small firms reaching across 
the ocean for the first time. 

Industry Is Invited 

U.S. producers and processors are invited 
to display their products at both trade fairs. 
With BCF personnel manning the exhibits, the 
firms will not have to send representatives, 
The number of U.S. participants will be lim- 
ited to available space on a''first come-first 
served basis." 

For more information, contact Office of 

International Trade Promotion, Bureau of 
Commercial Fisheries, 1801 N. Moore Street, 
Arlington, Va. 22209. Telephone: Area Code 
703-557-4731. 

Thai Fisheries Officer 

Visits Milford Lab 

Tomoron Tangkulsen, a fisheries officer 
from Thailand, recently spent aweek at BCF's 
Biological Laboratory at Milford, Conn. He 
is studying the techniques for spawning and 
culturing larval shellfish. Mr. Tangkulsen 
also observed oyster harvesting operations 
and the use of predator control gear in Long 
Island Sound, 

And Visitors From Oregon 

The lab also received visits by Dr. William 
Breese, Oregon State University Marine Lab- 
oratory, and Dale Snow, Oregon Fish Com- 

mission. They are planning a shellfish hatch- 
ery to be built in Oregon. 

@0o0@e@eoo0 ee 
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BCF Labs Aid College Students 

During the past semester, staffs of BCF 
laboratories across the Nation continued their 
practices of inviting students to visit, lectured 
on phases of their research, and took their 
visitors on cruises to observe natural phe- 
nomena or to collect specimens, 

The following were representative ses- 
sions: 

At Oxford (Md.): A class of 44 students 
from Hiram College in Ohio spent 3 days in 
concentrated fieldresearch and study. Field 
trips were made on BCF"'s research vessel 
"Alosa'' under the direction of laboratory 
scientists. Staff members lectured on vari- 
ous aspects of marine biology to the students 
and their professor. Temporary classroom 
laboratories were set upinbeach-front build- 
ings of the laboratory, 

At La Jolla, Calif.; Dr. Reuben Lasker, 
Assistant Director of BCF's Fishery -Ocean- 
ography Center, lectured to 55 oceanography 
students and 16 faculty members from the 
University of Baja California at Ensenada, 
He also showed the group the Center's facil- 
ities, 

The students' visit to the Fishery-Ocean- 
ography Center and to the Scripps Institution 
of Oceanography is an annualevent. It is 
sponsored by the Oceanids, a women's group 
at the University of California, San Diego. 

At Milford, Conn,; The lab continued its 
cooperative program with colleges and uni- 
versities in the New England area. Staff 
members spoke to biology classes from the 
University of Massachusetts and Southern 
Connecticut State College onresearch being 
done at the lab. Each group was taken aboard 
the ''Shang Wheeler" to collect invertebrate 
specimens in Long Island Sound. 

Maria Panciera and John Manzi spoke at 
their old Alma Mater, Southern Connecticut 
State College, the former onher study of qua- 
hog culture, the latter on oyster drill biology. 

tun | th 

Emergency Water Pump Available 

for New England Demonstration 

BCF's Fishing Vessel Safety Unit has a 
new-type emergency water pump available 
for inspection and demonstration to fishermen 
along the New England coast. 

This is the pump used by the Coast Guard 
in search and rescue operations involving 
commercialfishing vessels, In1967, 38 fish- 
ing vessels from Maine, Massachusetts, and 
Rhode Island received the pumps--by heli- 
copter lowering, a plane drop, or transfer 
from a Coast Guard surface vessel, 

The Bureau is eager to show interested 
groups of fishermenhow the unit is operated 
in pre-emergency sessions, 

For further details, write to BCF Safety 
Unit, 408 Atlantic Ave., Boston, Mass., 02210, 
or phone 617-223-7748, 

Marketing Services Chief Wins 

Golden Chef Award 

Bob Finley, Chief, National Marketing 
Services Office, BCF, Chicago, wonthe Golden 

Chef Award from the Executive Chef's As- 
sociation. The award was given to him for 
significant contributions to the culinary arts 
by promoting the increased use of fish and 
shellfish. 

Finley has been asked to accompany the 
American Culinary Olympic team to Frank- 
fort, Germany, for the international competi- 
tion. He helped judge this year's U. S, com- 
petition. The team willdemonstrate and 
feature American seafoods on the continent 

in a gourmet manner. 



ARTICLES 
VACUUM EVISCERATION 

A Modern Method of Cleaning Fish at Sea 

By Thomas J. Connors* and Daniel W. Baker** 

Modern methods of handling fish are large- 
ly absent from the fishing vessels. In New 
England off-shore fishing, laborious tradi- 
tional methods of handling fish on board may 
have been adequate in the past, but under 
modern standards of efficiency, product qual- 
ity, and sanitation, greatly improved methods 
of handling are needed. 

One operation in the fish-handling system 
that requires improvement is the eviscera- 
tion of fish. The current practice necessi- 
tates teams of 3 men--usually, one ripper and 
two gutters per team. The workis generally 
done on the deck, which does not always pre- 
senta clean, safe, work area because fish and 
offal accumulate underfoot. This inefficient 
operation is the major factor in determining 
crew size. 

The Bureau of Commercial Fisheries 
Technological Laboratory at Gloucester, 

Massachusetts, has developed, as part of an 
overall automated handling system, a proto- 
type vacuum eviscerator. This paper com- 
pares the new with the present system and 
outlines the advantages of the new system. 

THE PRESENT METHOD 

The evisceration of fish on board a large 
off-shore trawler usually requires two 3-man 
teams, each team composed of a ripper and 
2gutters. The fish taken in a trawl are 
dumped on deck. The net is put over for the 
next tow. Then the rippers stand among the 
fish, in a tiring bent-over position, select 

fish, and rip open the visceral cavity with a 
knife. They thentoss thefishtothe deck out- 
side the checker, where the gutters remove 
the viscera by hand, throw the fish into a 
wash box, anddrop the offaltothedeck. Here 
the boat's motion and the wet deck result in 
mixing ripped fish with viscera. Efficiency, 
cleanliness, and safety are sacrificed under 

these tiring and dangerous conditions. 

The efficiency of this method was meas- 
ured from films taken onboarda commercial 
trawler during normal fishing operations. 
Under normal working conditions, about 16 

fish (weighing an average of 2.5 lbs.) can be 
ripped, gutted, and washed in 1 minute. 

Hence: 

16 fish/min. X60 min./hr. X2.5 lbs./fish = 400 lbs./hr./man 

2X 3men 

VACUUM EVISCERATION 

To determine the productivity of the vac- 
uum eviscerator,we madeatime study atthe 

Gloucester Laboratory. Figure 1 shows a 
diagram of a single mechanically operated 
vacuum pump and tank. Since a number of 
such stations can be operated from a single 
pump and tank, the number of stations would 
be limited primarily by the size of the ves- 
sel and crew. This equipment offers flexi- 
bility by permitting the combination vacuum 
tank-trap to be located anywhere on the ves- 
sel, so itdoes notinterfere with normal fish- 

ing operations. The vacuum evisceration de- 
vice then canbe connected to the central suc- 
tion head by aflexible hose allowing the catch 
to be processed where dumped; it eliminates 
unnecessary handling. This equipment can 
be adapted to operate withany reserve power 
a vessel may have. 

Figure 2 shows the sequence of operation 
of the valve linkages. After the operator 
pushes afish onto the interchangeable nozzle, 

shown in Figure 1, he depresses the foot 
pedal to open the vacuum valve (b), and the 
vacuum pulls out the viscera, which it then 

deposits inthe vacuum tank-trap. Byfurther 
depressing the foot pedal, the operator closes 
the vacuum valve and simultaneously opens 
the water-flushing valve (c). When water 
overflows the visceral cavity, he releases the 
foot pedal part way to position B, closing the 
flushing valve and opening the vacuum valve, 
instantaneously removing the flush water. 

*Research Chemist 
**Mechanical Engineering Technician \ BCF Technological Laboratory, Gloucester, Mass. 01930. 
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TO WATER 
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RETURN 
SPRING bp 

40 a = VISCERA TO 

INTERCHANGEABLE 
NOZZLE 

RETURN 
SPRING 

OPERATING 
LINKAGES 

Fig. 1 - Semi-automatic prototype vacuum eviscerator and flushing device for cleaning the visceral cavity of fish. 

POSITION 1 POSITION 2 - HALF STROKE POSITION 3 - FULL STROKE 

BOTH VALVES CLOSED VACUUM OPEN - WATER CLOSED WATER OPEN - VACUUM CLOSED 

FIXED GUIDE 

Valve operation is sequential through operating linkage. Valves are gear operated through ratio of 2 to 1. 45° rotation of large gear 
rotates small gear 90° for full opening of ball valve. 

Fig. 2 - Schematic of linkage for valve operation of vacuum eviscerator. 



When he completely releases the foot pedal, 
he closes the whole system, as in (A), leaving 
it ready for the next sequence. 

At a more advanced stage of development, 
the entire sequence can be made completely 
automatic and adapted to the special needs 
of individual vessels. 

In measuring the performance of vacuum 
evisceration, we found that a fish could be 
cleaned and flushed in about 10 seconds dur- 
ing continuous operation. Thus, one man can 
eviscerate and flush: 

1fish/10sec. X3,600sec./hr. X2.5 lbs./fish =900 lbs./hr./man 

ADVANTAGES OF VACUUM EVISCERATION 

Vacuum evisceration andflushing provide 
these advantages: 

1. The crew size of larger vessels canbe 
reduced by 3 men, resulting in more income 
per man. Also, this mechanization releases 

to other vessels experienced men, who arein 
short supply. 

2. The equipment canbe placed in sucha 
manner that the mencan workin a convenient 

when they operate, but needs only a small 
storage area, has beenpatented in England. 

The invention provides a skirt, held up 
by inflatable members, that extends later- 
ally from the rigidbase of the craft's body 
and increases the area of the trapped air 
cushion on which it hovers. With the re- 
tractable skirt, hovercraft can be designed 
with rigid bases small enough tobe carried 
as lifeboats on the deck of larger vessels 
and yet have air cushions large enough for 
efficient riding when they operate. (Re- 
printed with permission from "Science 
News,'' weekly summary of current science, 
copyrighted 1966 by Science Service, Inc.) 

INFLATABLE SKIRTS FOR HOVERCRAFT 

An inflatable skirt that allows hovercraft a large area of supporting air cushion 

41 

sitting or standing position, instead of a 
tiring, bent-over, position. 

3. Safer working conditions can be pro- 
vided because no fish or offal would be de- 
posited on deck causing dangerous, slippery 
footing. 

4, Bacterial contamination can be reduced 
because the fish do not have to be cut. Also 
important, the visceral contents are effec- 
tively removed from the processing area. 
The quality of fish landedin port should there- 
fore be improved. 

5. The landing of higher quality fish can 
result in economic advantages, which benefit 
both industry and consumer. 

NOTE ON INSTALLATION AND OPERATION 

Because of our limited knowledge of the 
costs of equipment, fabrication, and services, 

we can only estimate the cost of the vacuum 
eviscerator. We believe it would be in the 
order of $5,000. Although the prototype was 
tested at sea, it has not been used for any 

extended period. We therefore cannot esti- 
mate down times and maintenance costs, but 

present indications are that these units will 
be relatively trouble free. 
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SCALLOP EXPLORATIONS OFF OREGON 
By Lael L. Ronholt* and Charles R. Hitz* 

BCF's exploratory fishing vessel ''John N, Cobb" conducted two 
surveys for the weathervane scallop (Patinopecten caurinus) off 
Oregon, one in 1963, the other in 1967. The primary fishing gear 
was an 8-foot, New Bedford-type, scallop dredge. 

In 1963, greatest concentrations of scallops occurred between 
Tillamook Head and Cape Falcon, Oregon, in 53 fathoms, Catch 

rates reached 753 scallops (5 bushels) per $-hour tow. But, when 
this area was fished again in 1967, catch rates reached only 10 
scallops per $-hour tow. The best catch in 1967 was 118 scallops 

per $-hour haul off Sand Lake, Oregon, in 55 fathoms, 

The first survey began Sept. 30, 1963, and 
lasted 7 weeks. It explored the grounds from 
Cape Arago to Heceta Head, from Alsea Bay 
to Yaquina Head, and from Cape Falcon to the 
Columbia River at depths from 28 to 65 fath- 
oms (fig. 1). 

The second survey, a 3-week cruise, 
started March 6, 1967. Hauls that had been 
made off Tillamook Head in 1963 were du- 

plicated, and hauls were made over unsur- 

veyed grounds between Cape Falcon and 
Cascade Head and just north of the Columbia 
River (fig. 1). 

The primary aim of the explorations was 
to locate and delineate concentrations of scal- 
lops along the Oregoncoast. Secondary aims 
were to (1) obtain information on the catch 
rates of the 8-foot, New Bedford-type, scal- 
lop dredge--and tocompare its catching ef- 
ficiency with that of a modified 400-mesh 
eastern otter trawl; (2) collect biological data 
on size, distribution, and abundance of scal- 
lops; and (3) collect scallops for meat-yield 
analysis by the Oregon State University Sea- 
foods Laboratory at Astoria. 

THE SCALLOP RESOURCE 

Scallops are animportant fishery resource 
along the Atlantic coast of the U. S. (Posgay, 
1957) and Canada (Bourne, 1964). A moder- 
ate scallop fishery existed in Puget Sound, 
Wash., between 1935 and 1952. No sustained 
scallop fishery exists today along the Pacific 
coastof the U.S. and Canada, although recent 

catches off Kodiak, Alaska, indicate a fishery 
may develop there in the near future. Be- 
cause there has been considerable specula- 
tion on the availability of scallops, surveys 
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Fig. 1 - The areas surveyed for scallops off Oregon coast. 

*Fishery Biologists, BCF Exploratory Fishing and Gear Research Base, Seattle, Wash. (Mr. Ronholt now with BCF Exploratory Fish- 
ing and Gear Research Base, Juneau, Alaska.) 
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have been made in Alaska (Rathjen and Riv- 
ers, 1964) and along the Pacific coast of 
Canada (Quayle, 1961 and 1963),1/ 

The presence of scallops off the Oregon 
and Washington coasts has been known for 
many years. Commercial fishermen report 
numerous scallops taken frequently by otter 
trawls and halibut longline gear. The quan- 
tity usually is not large enough to market, but 
at times enough are caught tobe used as food 
aboard fishing vessels. 

Interviews with otter trawl fishermen, in- 

dustry representatives, and personnel of 

Washington and Oregon fishery agencies in- 
dicated that few attempts had been made to 
harvest this resource commercially. Several 
years ago, a small vessel fished commercial- 
ly outof Tillamook Bay, Oregon, using an ot- 
ter trawl modified to dig into the bottom. 
Several fishermen have reported sporadic 
catches upto 500 pounds per drag. These in- 
terviews indicated that scallops were gener- 
ally located along the entire Oregon and Wash- 
ington coast at 40 to 60 fathoms and that a 
potential resource might exist. 

GEAR AND METHODS 

An 8-foot, New Bedford-type, scallop 
dredge was the primary gear used in the sur 
vey. The frame and bail of the dredge were 
made of steel, the bag of manila rope and 

welded steelrings connected by dredge links, 
and the club of oak and steel (fig. 2). Rathjen 
and Rivers (1964) used a similar dredge in 
the 1963 Gulf of Alaskaexplorations, Posgay 
(1957) and Bourne (1964) give detailed de- 
scriptions of this type of dredge and the meth- 
od of operation, 

A commercial 400-mesh eastern otter 
trawl (Greenwood, 1958), modified by the ad- 
dition of 60 feet of >-inch chain to the foot- 
rope to keep it near the bottom, was also 
used during the 1963 survey. 

Prior to the explorations, information on 
the geographic and bathymetric distribution 
of scallops andthe possible locations of com- 
mercial concentrations was obtained by in- 
terviews. This information was then used in 
establishing the sampling design. 

The sampling procedure followed a pre- 
determined grid pattern in which $-hour drags 
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Fig. 2 - An 8-foot, New Bedford-type, scallop dredge (photo 
courtesy of Exploratory Fishing and Gear Research Base, Juneau, 
Alaska). 

were made parallel to the coast at 5-fathom 
increments from 30 to 70 fathoms at 5 to 10 
nautical mile intervals, Between each series 
of parallel stations, a drag (generally 1-hour 
long) was usually made perpendicular to the 
coast from about 30 to 60 fathoms to reduce 
the likelihood of missing significant concen- 
trations. The interval between stations was 
reduced to 2.5 nautical miles when availability 
was greater than 1 bushel per one-half hour, 
or when fishing an area where a concentration 
of scallops had been reported. 

The data collected included: (1) pounds 
and numbers of scallops taken, (2) height fre- 
quency of catches, and (3) total pounds of the 
associated catch. Scallops were counted and 
placed into a bushel basket that was then 
weighed on a spring scale. Scallop height (the 
distance from posterior margin of hinge to 
leading edge of shell in a line perpendicular 
to hinge) was measured with vernier calipers. 

RESULTS OF 1963 SURVEY 

Two otter trawl hauls and 124 scallop 

dredge hauls were made during this survey 
in three distinct areas (fig. 1). To facilitate 

1/Unpublished reports, Fisheries Research Board of Canada, Biological Station, Nanaimo, B.C. 
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analysis, these areas are called: the South- 

ern area, Cape Arago to Heceta Head; the 
Middle area, Alsea Bay to Yaquina Head; and 

the Northern area, Cape Falconto the Colum- 

bia River. The results of the hauls can best 

be presented in the following three divisions: 
(1) availability of scallops and associated 
fauna to the scallop dredge, (2) size and meat 
yields of scallops, and (3) relative catching 
efficiency tests. 

Availability to Dredge 

Of the 124 scallop dredge hauls, 72 were 
made in the Southern area; 8 in the Middle 
area; and 44 inthe Northern area, With the 

exception of three hauls on the Siuslaw Riv- 
er bed, all dredge hauls in the Southern and 

Middle areas were made at a scope ratio 
(length of towing cable to water depth) of 4 to 
1. Speed over the bottom ranged from 1.4 to 
4,0 knots and averaged 2.9, All hauls in the 
Northern area, and three on the Siuslaw Riv- 
er bed, were made at a scope ratio of 3 tol. 
The speed over the bottom ranged from 1,8 
to 4.6 knots and averaged 3.5. 

Southern Area 

Of the 72 hauls (fig. 3) between 30 and 60 
fathoms, 39 took scallops. The largest catch 
rates occurred along the 40- and 55-fathom 
depth contours, where the average catch was 
14 and 57 scallops per one-half hour, respec- 
tively (table1). The average catch along the 
55-fathom contour for the entire area is prob- 
ably overestimated because 10 of the 16 hauls 
were replicate hauls made off the Siuslaw 
River. There, the greatest availability oc- 
curred on a well-defined bed (fig. 3). Most 
scallops were taken onthis bed--up to 175 
per $-hour haul. 

Table 1 - Number of $-Hour Hauls and Average Catch Rates of 
Fish and Shellfish Taken in Southem Area 

Intervals 

Fathoms 
30 
35 
40 
45 
50 

2/55 
60 

table. 

2/Data for this interval include 10 replicate dredge hauls made off 
Siuslaw River on highly productive beds. 

In the 72 hauls, 1,325 pounds of fish and 

shellfish were captured, Of this weight, scal- 
lops were 37 percent, Dungeness crab (Cancer 
magister) 25 percent, fish 12 percent, starfish 
13 percent, sea pens 7 percent, egg cases of 
big skate (Raja binoculata) 5 percent, and mis- 
cellaneous invertebrates 1 percent. Dunge- 
ness crabs were found primarily in the shal- 
lower depths (30 and 35 fathoms, table 1) from 
Coos Bay to Siuslaw River. Starfish and fish 
catches were common but small at all depth 
intervals. The seapens occurred only in the 
deep-water intervals. Skate egg cases were 
found primarily in three hauls, Nos. 49, 50, 
and 51, made just off the Siuslaw River 
mouth--and the numbers taken were 61, 19, 

and 38, respectively. 

Middle Area 

The catches of eight hauls consisted pri- 
marily of starfish and miscellaneous fish in 
amounts of less than 25 pounds per $-hour 
haul. No scallops or crabs were taken, 

Northern Area 

Scallops were found in 34 of the 44 hauls 
and were distributed primarily between 40 
and 65 fathoms (fig. 4). Catches were larger 
here than in the other two areas surveyed. 
The catch rates were best at the 50- and 55- 
fathom depth contours, where they averaged 
289 and 316 scallops per 3-hour haul (table 
2). The largest catches occurred in three 
hauls between Tillamook Head and Cape 
Falcon near the 50-fathom depth contour. 
The haul numbers were 107, 112, and 116, 
and their respective catches were 635, 619, 
and 753 scallops per 3-hour haul, 

Table 2 - Number of $-Hour Hauls and Average Catch Rates of 
Fish and Shellfish Taken in Northern Area 

Average Per 5-Hour Haul 

Scallops | Crabs |Starfish 
(Pounds). . 

Hauls 

Oy Ono lo: 6 BRODDAeUO 

1 
6 
7 
8 
8 
of. 
5 
2 

1 
(0) 
QO. 
0. 
2 
(0) 
1 

In the 44 hauls, 3,692 pounds of fish and 

shellfish was taken. Of this weight, scallops 

madeup 50 percent; Dungeness crab, 41 per- 
cent; fish, 1 percent; starfish, 6 percent; and 

egg cases of big skate, 2 percent. Dungeness 
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Fig. 4 - Distribution and relative abundance of scallop and location of scallop dredge stations in Northem area. 



crabs were found primarily in the shallow 
depth intervals (table 2) off the Columbia 
River. Fish and starfish catches were rela- 
tively small andoccurred at all depths. 
Trace amounts of sea pens were takenin 
some deep hauls, Skate egg cases were domi- 
nant in one haul(No. 96) off Tillamook Head; 
there, 150 cases were taken, 

Size and Meat Yields 

A bushel basket contained an average 117 
scallops weighing an average 45 pounds in the 
Southern area--and 150 scallops weighing 50 
pounds inthe Northern area. Southern area 
scallops were taller in height than Northern 
area scallops (fig. 5). In the Southern area, 
they ranged from 3.3 to 6.3 inches and aver- 
aged 4.6 inches; in the Northern area, they 
ranged from 3.1 to 5.1 inches and averaged 
4,2inches. Inboth areas, the largest scallops 

were taken in the shallower depth intervals, 
and the average size decreased with increas- 
ing depth. This trend is clearly shown when 
the height-frequency data are plotted by 5- 
fathom depth intervals for each area (fig. 6). 

---- SOUTHERN AREA | 
Average Height= 4.6 
No. Measured =1,138 

| ——NORTHERN AREA 
Average Height= 4.2" 
No. Measured = 641 

!) 

= 
° eZ 

5 
Po 
z 
lu 
S) 
o 
Ww 
a 

45 5.0 

HEIGHT IN INCHES 

Fig. 5 - Comparison of height frequency of scallops taken in 
Northem and Southern areas of the Oregon coast. 

We delivered 798 pounds of scallops to the 
Oregon State University Seafoods Laboratory 
in Astoriafor a meat-yield analysis. There- 
sults are available in a mimeographed report 
by Law2/, Of total weight, the adductor mus- 
cles, or meats, made up 7 percent; the shell, 

57 percent; the remaining body, 33 percent; 

and water loss, 3 percent. The size of meats 
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ranged from 28 to 34 count per pound (aver- 
age 31.3) in the samples from the Southern 
area, andfrom 51 to 58 count per pound (aver- 
age 53.5) from the Northern area. By soak- 
ing the meats infresh water for about 12 
hours, their total weight increased 14 percent. 

Relative Catching Efficiency Tests 

A series of 12 comparative tows was made 
on the Siuslaw River bed in 55 fathoms in the 
Southern areatodetermine: (1) if changes in 
scope ratio affectedthe catching efficiency of 
the 8-foot, New Bedford-type, dredge for 
weathervane scallops; and (2) if a modified 
400-mesh Eastern otter trawl was more ef- 
ficient at catching scallops than the New Bed- 
ford-type dredge. Ten hauls were made with 
the dredge, three (Nos. 69, 70, and 71) ata 
scope ratio of 3 to 1 and seven (Nos. 57, 62, 
67, 68, 72, 73, and 74) at a scope ratio of 4 to 
1. Two hauls (Nos.79 and 80) were made with 
the otter trawl at a scope ratio of 3 to 1 (table 
3). The average speed over the bottom during 
all hauls was about 3 knots. 

Table 3 - Catches Taken in Comparative Hauls Made 
on Siuslaw River Scallop Bed 

Number of hauls 
Average speed over 
the bottom (knots 

Average catch of all 
pecies (pounds) 21 

Average occurrence of 
scallops in catch (% 

Number of scallops per 
1-hour haul: 

60 
5-135 

Average 
Range 

Despite the small number of hauls, certain 

relations are apparent. The average number 
of scallops in the dredge catches was about 
twice as large when the dredge was fished at 
a scope ratio of 3 to 1 than when fished at 4 
to 1; this indicates that 3 to 1 was a better 
scope ratio when fishing this gear between 
30 and60fathoms. The dredge was more ef- 
ficient at taking scallops than the modified 
400-mesh Eastern otter trawl--but it was 
very inefficient in taking fish species, which 
made upthe major part of the trawl catches. 
Scallop catch by weight made up 91 and 89 
percent of the dredge catches, but only 5 per- 
cent of trawl catches. 

163 
145-175 

2/Duncan K. Law, Oregon State University Seafoods Laboratory, 1236 W. Marine Drive, Astoria, Oregon. 
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Fig. 6 - Comparison of height frequency by depth for scallops taken in (A) Northern area and (B) Southern area. 



RESULTS OF 1967 SURVEY 

During the 1967 survey, 48 scallop dredge 
hauls were made. Between Tillamook Head 
and Cape Falcon, Oregon, 13 hauls were made 
at 1963 survey stations (fig. 1). Ofthe re- 
maining hauls, 7 were off Rockaway, 6 off 
Cape Meares, 6 off Sand Lake, 4 off Cascade 
Head, and 10 just north of Columbia River. 
All hauls were s-hour long. They were made 
at a scope ratio of 3to 1, andspeed over bot- 
tom ranged from 2.2 to 5.4 knots and aver- 
aged 3.9 knots. 

Of the total hauls, 24 contained scallops. 
The largest catches occurred along the 55- 
and 60-fathom contour (table 4), The largest 
catch, 118 scallops, was taken off Sand Lake 

in 55 fathoms. 

Table 4 - Number of $-Hour Hauls and Average Catch Rates of 
Fish and Shellfish Taken in 1967 Survey 

Midpoint of | 1 -Hour 
Depth 2 

Intervals 

Average Per 5-Hour Haul 

Scallops 
-(Pounds) . . 

Hauls 

Fathoms 

25 
30 
35 
40 
45 
sO 
55 
60 
65 NNONNNNeED , ORRRRONOO UPOWROROO NVNNENN ARH Ul ~ORONAO 

In the 48 hauls, 982 pounds of fish and 
shellfish were taken. Of this weight, scallops 
were 7 percent, Dungeness crab 44 percent, 
fish 13 percent, starfish 17 percent, egg cases 
of the big skate 16 percent, and miscellaneous 

invertebrates 3 percent. Skate egg cases 
were abundant on the same bed in 1967 and 
1963 (Haul 96, fig. 4). 

The 1967 catches (table 4) were similar to 
1963's (tables 1 and 2) except for amount of 
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scallops and starfish taken, The fish were 
found inalldepthintervals, whereas sea pens 
were found only indeeper waters, Most crabs 
were foundin greatest abundance in the shal- 
lower depths of less than 50 fathoms, The 
starfish were found at all depth intervals in 
both years; a higher catch rate occurred in 
1967 samples. On the other hand, the scal- 
lops were found primarily between 40 and 65 
fathoms; the greatest abundance occurred in 

about 55 fathoms, 

Table 5 - Number of Scallops and Empty Scallop Half Shells 
Taken in Duplicated Hauls Between Tillamook Head 

and Cape Falcon 

Number Per $-Hour Haul 

Live Scallops | ScallopHalf Shells 

1963 1967 1963 1967 

Fathoms 
35 
40 
45 
50 
50 
53 
55 
60 
40 
45 
50 
55 

1/Haul 113 was a repeat of haul 106, whichwas unsuccessful be- 
cause dredge fished upsidedown. 

2/In 1963, two hauls, 107 and 112, were made at same place, 
but only one haul was made here in 1967. 

IN i 

OwnNooo0o~oo00eo 

In1963, the catchrate of scallops was high 
inthe drags between Tillamook Head and Cape 
Falcon, especially in haul Nos, 107, 112, and 
116 (fig. 4), All these hauls were duplicated 
in 1967, and the best catch was only 10 scal- 
lops (table 5), The dredge apparently was 
fishing inthe same manner as in 1963 because 
empty scallop shells were taken in about the 
same quantity. The one exception was haul 
No. 116, where there was an increase of over 

100 half shells, 
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INTERNATIONAL 
Some Major Fishing Industries 

Are in Trouble 

The tide is turning for several of the 
world's major fishing nations--including Nor - 
way, the United Kingdom, Iceland, and Can- 
ada, where fishing is both important to the 
economy and an honored tradition, Their 
fisheries expanded appreciably during the 
past few years. Today, these nations are 
dusting off subsidy programs to buoy their 
industries. 

Here is an outline of the situation: 

e@ NORWAY, Europe's leading fishing na- 
tion and 5thinthe world, was hit hard in 1967: 

prices fell drastically; the stockfish market 

was virtually lost, so too was the fresh-fish 
marketinthe United Kingdom; the boatbuild- 

ing boom ended; she suffered losses from cur- 

rency devaluation by her major customers, 
And 1968 beganwiththe awful collapse of the 
winter herring fishery. 

Norway was forced to give US$850,000 to 
cover losses from devaluation, She is ex- 
tending aninterest-free US$4 million loan to 
cover inventories of stockfish exporters. She 
has offered to provide 7,000 tons of stockfish 
to the UN's Food and Agriculture Organiza- 
tionforthe World Food Program, She prob- 
ably will increase exvessel prices by larger 
subsidies, 

e UNITED KINGDOM is completely re- 
versing its fishery policy, This had been in 
line with recommendations of the Organiza- 
tion for Economic Cooperation and Develop- 
ment designed to end operating subsidies, 
Now the UK is increasing aid to parts of the 
industry. Government andindustry leaders 
are discussing aminimum price scheme, 
Market sharing with the European Free 
Trade Association (EFTA) is being investi- 
gated, 

e ICELAND's industry suffers from ineffi- 
ciency and over capacity. Landings have 
fallen. She has lost a valuable stockfish mar- 
ket, The Government is providing US$5.1lin 
new subsidy funds to aid the industry. 

e CANADA is adopting floor price sup- 
ports for several Atlantic coast species, The 

support would guarantee a minimum price to 
fishermen in 1968 for cod, ocean perch, or 
flounder. 

e GREENLAND's industry is enveloped by 
a net of adversity. 

@ SWEDEN's fishermen have seen their 
earnings fall 30 percent in 2 years. 

e FRANCE, hit by fishermen's strikes, 
has moved to establish minimum import 
prices for several fish species. 

e WEST GERMANY's fishing industry is 
suffering from financial deterioration, The 
coastal provinces have asked for Government 
help. 

Increase in 1968 Yellowfin Tuna 

Quota Adopted 

Member countries of the Inter-American 
Tropical Tuna Commission (IATTC) voted un- 
animously to increase the 1968 catch quota 
for yellowfin tuna inthe easterntropical Pa- 
cific Ocean by 13,000 short tons. The new 
quota is 106,000 short tons. The increase 
was based on catch data and observations of 
fishermen and scientists indicating ayellow- 
fintuna abundance higher than previously in- 
dicated, 

Vote by Mail 

The vote to increase the quota was taken 

by correspondence among IATTC member 
governments~-Canada, Costa Rica, Ecuador, 
Mexico, Panama, and the U. 8S, Concurrence 
was announced May 21 by IATTC's Director 
of Investigations, 

Fishery Is Closed 

The fishery was closed on June 18, After 
that date, U.S.tuna seiners would be allowed 
an incidental take of yellowfin up to 14 per- 
cent. Bait boats couldtake anincidental catch 
of 40 percent until they reached 1,500 tons, 

cc 



50 Asian Vessels Fish 

for Atlantic Tuna 

About 20 Japanese and 30 Formosan and 
South Korean tuna long-liners were fishing 
for albacore tunainthe eastern Atlantic Ocean 
off Angola in early May. Fishing was re- 
ported good. The vessels were catching a- 
round 3 metric tons and as much as 5 tons 
per set. However, becausethe albacore were 
small (29-31 pounds), the export price drop- 
ped sharply to around $445 ashort ton c.i.f, 
Puerto Rico, Large albacore taken in the 
Atlantic were bringing around $475 a short 
ton c.i.f. Puerto Rico. 

Summer Season 

As the summer season approaches, alba-~ 
core fishing begins topickup in the more 
northerly regions of the Atlantic, off the 
Azores and Bermuda Islands, and in the West 

Indies off Saint Martin Island. Good fishing 
in those regions could further depress the 
albacore export price. 

In Gulf of Guinea 

Yellowfin fishing inthe Gulf of Guinea, 
where good catches had been made, was re- 
ported declining in early May. The fishery 
in the central equatorial Atlantic also was 
tapering off, (''Suisan Tsushin,'' May 8, 1968.) 

WHAT IS THE SOURCE OF THE GULF STREAM? 

The Gulf Stream received its name because of the mis- 
conception that its source was the Gulfof Mexico. It is now 
known that water of the Gulf contributes very little to the 
flow of the Gulf Stream. 

Two currents, the North and the South Equatorial Cur- 
rents, join to flow through the passages between the Wind- 
ward Islands into the Caribbean Sea. The resultant current, 
flowing through the Yucatan Channel, has only one outlet 
between Floridaand Cuba. Off the southem coast of Florida, 
other currents coming from the northem coast of Puerto Rico 
and eastward from the Bahamas add to the flow of the Gulf 
Stream. ("Questions About The Oceans," U. S. Naval 
Oceanographic Office.) 
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Sweden Aids India’s Fisheries 

The Swedish International Development 
Authority (SIDA) will present 2 trawlers to 
India as gifts late this summer after shake- 
down and crew training, The 2--''Blue Fin" 
and ''Red Snapper''--were launched at Solves- 
borg in southern Sweden on April 25, 1968. 

Both trawlers are the Norwegian Norske 
Veritas class: 93 feet long, crew of 13, ac- 
commodations for 16 students, and equipped 
with a small laboratory. 

Vessels Under Aid Agreement 

The vessels, training program, and cost 
of cruise to India are all included in the gift. 
It will be made under the 1965 Swedish-In- 
dian aidagreement. Total cost: US$700,000, 
including cost of building and US$563,000 cost 
of equipping. FAO provided technical advice 
in selecting suitable vessels. 

Vessels for Fishermen Training 

Once the trawlers have arrived in India, 
their uses will be determined by the Indian 
Government. It is expected that their main 
function willbetotrainfishermen in efficient 
fishing methods. Also, they will be capable 
of supporting research in processing and 
preserving fish, and in marine biology and 
associated sciences. 

The Indian crews of four per ship--1 cap- 
tain, 1 engineer, and 2 master fishermen-- 
were scheduled to arrive in Sweden around 
June 1. Following training, they will sail for 
India at the end of August with the Swedish 
training crews. 

After arriving in India, sometime in Nov- 
ember, both ships will be usedinitially in the 
Bay of Bengal. At least one will operate from 
Madras, The Ministry of Food and Agricul- 
ture will direct their operation, (U. S. Em- 
bassy, Stockholm, May 10, 1968.) 
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Charting ocean currents off British Columbia with strips of paper for pollution study. (Dept. of Fisheries, Canada.) 



FOREIGN 
CANADA 

FISHERIES COUNCIL 
ADOPTS RESOLUTIONS 

The Fisheries Council of Canada, an im- 

portant national industry group, held its 23rd 
Annual Meeting in Vancouver, May 5-8. It 
elected Richard I. Nelson of Vancouver pres - 
ident, and adopted these resolutions: 

(1) Canada either shoulddeclare immedi- 

ately the straight baseline as described inthe 
Council's brief to the Government in January 
1963--enclosing her territorial sea andfrom 
which her 12-mile exclusive fishing zone 
would be measured--or Canada should de- 
clare immediately exclusive fishing zones 
only in those areas. 

(2) Canada should seek early convening of 
a Law of the Sea Conference. The Conference 
could resolve matters of fishing rights and 
jurisdiction not met by declaration of exclu- 
sive fishing zones--particularly, interna- 
tional acceptance of the abstention principle 
for anadromous fish, andthe status of marine 

resources over the Continental Shelf, 

(3) The Federal and Provincial Govern- 
ments should set up machinery to combat pos - 
sible pollution from marine disasters. 

(4) The Federal Government, through tax 
incentives, should encourage installation of 
pollution-control facilities in industry. In 
those jurisdictions where a machinery tax is 
levied, pollution-control facilities should be 

exempt. 

(5) Legislation should be enacted to en- 
force existing legislation. It should ensure 
that: (a) Fisheries interests are safeguarded 
in all proposals to discharge industrial and 
domestic wastes; (b) adequate budget and fa- 

cilities are made available to the Fisheries 
Research Board to start long-range studies 
to determine effect of industrial and domestic 
pollution on river estuaries and salt-water 
bodies critically important to fishing indus - 
try; (c) the Federal Department of Fisheries 
and appropriate Provincial Pollution Control 
authorities establish workable means of mon- 
itoring major industrial and domestic efflu- 
ents at outfall, and create deterrent penalties 
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to ensure that acceptable levels of outfall are 
maintained; and (d) the Federal Department 
of Fisheries should become more actively in- 
volved in formulation of a national water pol- 
icy. (''Fisheries Council of Canada Bulletin," 
May 1968.) 

* OK OK 

OPENS WORLD'S LARGEST 
SALMON -REARING STATION 

The world's largest Atlantic salmon rear- 
ing station has begun to operate fully on the 
St. John River in New Brunswick. It is near 
the site of the Mactaquac power dam, a few 
miles upstream from Fredericton. The sta- 
tion can produce a half-million juvenile salm- 
on to perpetuate salmon runs on the historic 
river that would be blocked by the 600,000- 

kilowatt hydroelectric plant. 

Canada's Department of Fisheries coop- 
erated with the New Brunswick Power Com- 
mission to sponsor the multi-million-dollar 
hatchery as the solution to the dam-created 
problem. 

Salmon-Rearing Station 

The 13-acre station at Mactaquac actually 
started tofunction lastfall. Already, the first 
of future generations of salmon have been re- 
leased to the rearing ponds. The 300,000 tiny 
salmon that emerged from the egg stage in 
February 1968 will be raised to the smolt or 
sea stage. Then theywill be able toleave, in 
their own time, on the down-stream run to the 

sea. 

Adult Salmon Selected 

Adult salmon are trapped at the dam site. 
There, about1,000 of the estimated 10,000 to 
20,000 adult fish, which normally would mi- 

grate past Mactaquac, are selected for breed- 
ing purposes at the station. The remaining 
fish are transported in specially designed New 
Brunswick (N. B.) Power Commission trucks 
above the 60-mile-long headpond to meet 
needs of anglers in the upper reaches of the 
over 400-mile-long river and its tributaries. 

This transport operation will leave 2 an- 
gling sites relatively unimpaired. They are 
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Canada (Contd.): 

on the main river between Hartland and the 
Beechwood dam, and on the Tobique River be- 

yond the dam headpond. 

Salmon's Obstacle Course 

If the salmon released in the Hartland- 
Mactaquac stretch of water successfully run 
the gauntlet of anglers, they can ascend the 
Beechwood lift. This is an electrically oper- 
ated elevator-like apparatus that carries the 
fishover the dam. The salmonthen can make 
their way up the Tobique damfishway and en- 
ter the angling fishery in the waters beyond. 
The survivors will eventually spawn there. 
One reason for the special rearing facilities 
is that the downstream mortality of smolts 
imposed by 3 sets of turbines and the large 
Mactaquac reservoir will be heavy. 

Brood Stock Collection 

The brood-stock-collection phase of the 
Mactaquac breeding program began in June 
1967 and continued through the fallsalmon run 
in October. The best salmon and grilse (a 3- 
6-pound salmon with al-year sealife) as de- 
termined by general health, lengths and 
weights, were selectedfrom eachday's catch 
for the brood stock. Excess fish were trans - 
ferred upstream to assure fish for anglers, 
and a natural spawning stock for the St. John 
River system. 

Strongest ''Races'' Sought 

Federalfisheries biologists are aiming at 
a scientifically controlled selective breeding 
program to produce the strongest possible 
'races'' of salmon for the St. John River. It 

will take 3 or 4 years before it will be possi- 
ble to evaluate the results of the breeding. 
Then, the program willbecome progressively 
more selective in order to use the age groups 
that yield the best results. (Canadian Dept. 
of Fisheries, May 22, 1968.) 

ok Ok Ok 

REDUCTION HERRING FISHERY 
CLOSURE CONTINUES 

No reduction herring fishing will be al- 
lowed for the 1968/69 season on Canada's 
west coast, the Government announced on May 
3, 1968. Although spawning reports showed 
improvement over those of 1967/68, the worst 
on record, they did not justify relaxation of 
total closure imposed then. 

Canada's Department of Fisheries is con- 
ducting research programs to aid the fishery. 
Also, it is trying to examine the possible use 
of herring for food, particularly because of 
its high protein yield. (''The Fisherman," 
May 10, 1968.) 

He OK 3K 

FISHERMEN WILL GET 
EMERGENCY FINANCIAL HELP 

Canada is studying conditions in the At- 
lantic Coast groundfish industry resulting 
from adepressed market for frozen fish 
products. The government wants to promote 
orderly marketing and prevent serious losses 
to fishermen and processors. It is prepared 
to give emergency financial assistance to At- 
lantic Coast fishermen dependent on the 
groundfish fishery if the 1968 season serious - 
ly depresses fishermen's incomes. 

The government's deficiency payment plan 
will be computed on the average price per 
pound of catches of cod, ocean perch, and 
flounder received over the last 3 years. 

Government Helps 

The Department of Fisheries is accelerat- 
ing its programs to improve the industry. It 
has commissioned an in-plant efficiency study 
to reduce processing costs. This study will 
be extended to production methods and trawl- 
er efficiency. 

The Federal Government is cooperating 
with the Provinces and the Fisheries Council 
of Canada in sponsoring an industry study of 
the Canadian market for fishery products. 

New export promotion schemes are being 
developed to supplement the already-exten- 
sive export sales programs of the Department 
of Trade and Commerce. Also, the Atlantic 

Development Board has begun an in-depth 
study of marketing methods of the Atlantic 
Coast industry in the U. S. market. 

These plans are intended to make the in- 
dustry capable of holding its own inthe world 
markets. 

Uncertain Market 

Returns tofishermenfor the balance of the 
1968 season depend on the market situation. 
The market's future cannot now be deter- 
mined, nor canthe amount of government aid. 
(Canadian Dept. of Fisheries, May 23.) 

He OK OK 
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1966-67 FISH MEAL PRODUCTION 
AND TRADE 
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VESSEL INSURANCE INCREASED 

Effective June 15, insurance protection 
provided to commercial fishing vessels under 
the federally sponsored Fishermen's Indem- 
nity Plan was extended to cover craft with 
amaximum appraised value of C$25,000. 
This supersedes the existing insurable max- 
imum limit of C$15,000. The minimum ap- 
praised value acceptable remains C$250, 
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Higher Costs 

The extension results from higher con- 
struction costs, and the trend among fisher- 

men to obtain larger craft capable of diver- 
sified fishing. 

The Fishermen's Indemnity Plan agency 
has insured nearly 8,000 vessels in Canada 
with a total appraised value of C$35 million. 
Over C$19 million of this is in British Colum- 

bia. (Canadian Dept. of Fisheries, June 12.) 

* OK OK 

SMELT IS VALUABLE RESOURCE 

Smeltis a valuable resource harvested 
commercially all year. 

(Osmerus mordax) 

More than twelve and one-half million 
pounds of the little silver fish were taken by 
Ontario fishermen during 1967, principally in 
trawling operations. The catch was worth 
well over one-half million dollars to them. 
The economy of Ontario benefits by at least 
double this amount when the value of proc- 
essing and related services is included. 

Much Sold to U. S, 

Much of the product is sold in the United 
States, but Ontario retail frozen-food cabinets 

also are well stocked with this reasonably 
priced gourmet food. 

Scientists have formulated effective meth- 
ods of fishery management. So itis expected 
that this rich harvest will continue to be 
available for years to come--with plenty to 
go around for sports and commercial fish- 
ermen. 
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EUROPE 

USSR 

TRENDS IN SOVIET FISHERIES 

The Soviet Ministry of Fisheries was crit- 
icized during a recent full meeting of the Cen- 
tral Committee of the Union of Food-Process- 
ing Workers of the USSR, Problems concern- 
ing organization of labor and increased pro- 
ductivity of several food-processing indus- 
tries were discussed, 

Speakers noted that 20 percent of all fish- 
ery enterprises failed to fulfil the 1967 labor 
productivity plan, The introduction of mod- 
ern and mechanized equipment into the fish- 
ing industry is slow. 

Most fish cleaning aboard vessels is still 
manual, 

Scientists Are Ignored 

N. Vaniaev, Fisheries Minister of the Rus- 
sian Soviet Socialist Republic, said that the 
achievements of fishery scientists and engi- 
neers are being ignored. While East Ger- 
many's fleetis already using electric trawls 
designed years ago by a Soviet scientist, the 
gear willnot be installed aboard Soviet fish- 
ing vessels until 1969, 

Union speakers affirmed that the Soviet 
Ministry of Fisheries is generally indifferent 
to suggestions from innovators, On Jan, 1, 
1968, over 7,000 suggestions were lying 
around untouched, 

Construction Ministry Criticized 

The Soviet Ministry of Construction also 
was criticized severely. The 5-Year Plan 
provides for construction of 1,500 food-proc- 
essing plants and buildings by 1970, but actual 
constructionlags, Only 63 percent of planned 
construction projects for the Ministry of 
Fisheries was actually built, 

Other Soviet ministries fared poorly too: 
only 41 percent of planned construction was 
done for the Ministry of Power and Electrifi- 
cation, and 65 percent for the Agriculture 
Ministry. 

Some Encouraging Reports 

The Central Committee noted afew en- 
couraging signs, New, well-equipped, enter- 
prises raised labor productivity in the fish- 
ing industry by 8.6 percent during 1966-67, 
The ranks of ''shockworkers of Communist 
labor'' are constantly growing. Now this title 
is held by every 8th worker in the fishing in- 
dustry. The title of ''Communist crews'' was 
awarded to 870 crews of fishing vessels. 
(''Ekonomicheskaia Gazeta,'’ No, 19, May 
1968.) 

OK Ok 

FAR EASTERN FISHERY 
TELECOMMUNICATIONS DISCUSSED 

A meeting oncommunications, radio navi- 
gation, and exploratory research techniques 
was held in October 1967 at the Fisheries Ad- 
ministration in Vladivostok. It was attended 
by inspectors of the Far Eastern fishing fleets 
and by representatives of the Western and the 
Azov-Black Sea Fisheries Administrations. 

The Complaints 

Many speakers criticized the poor use 
made of up-to-date telecommunications and 
radio navigation equipment, especially in ex- 
plorationandresearch, They said: (1) many 
radio specialists at the Far Eastern Fisher- 
ies Administration lack the necessary theo- 
retical background, (2) not enough radio spe- 
cialists are graduating from the region's nau- 
tical schools, (3) most radio centers are un- 

able to handle constantly increasing traffic, 
and (4) norefresher or advanced courses for 
radio specialists are available. 

Reasons for Shortcomings 

A resolution adopted pinpoints the causes 
of these shortcomings as lack of an independ- 
ent agency to study fishery telecommunica- 
tions problems--and an insufficient number 
of qualified specialists. (''Rybnoe Khoziais- 
tvo,'' No, 2, 1968.) 
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STEPS UP FISHERY RESEARCH 
IN POLAR REGIONS 

The Polar Scientific Research Institute of 
Fisheries and Oceanography (PINRO) has 
stepped up research by its Northern Division, 
especially in the White and Barents Seas, 

Polar Regions Research 

Soviet scientists will study populations of 
salmon, whitefish, navaga (Eleginus navaga), 
and herring; stocks of marine mammals in the 
White and Barents Seas; availability of algae 
for commercial purposes. Other projects 
willtry to improve Soviet coastal-fishing 
techniques and perfect the technology of proc- 
essing fish, algae, and marine mammals, 

Marine Algae 

The laboratory of marine algae, headed by 
K, Gemn, is studying algae in the gulfs and 
inlets of the White Sea, Tidal electric power 
stations will be built there. The laboratory 
has studied the artificial cultivation of the 
ahnfeltia in the White Sea, where the natural 
stock of this alga is depleted. Algae are of 
primary importance in producing agar-agar,. 
The latter is manufactured inthe USSR by only 
4 plants. Theplantsdo not meet the needs of 
the Soviet economy. 

The laboratory of marinemammals, under 
A, Golechenko, is studying seal-skin process~ 
ing to improve the quality of furs. 

A group of scientists headed by T. Gosheva 
has observed systematically herring shoals 
in the Gulfs of Onega and Dvina, The group 
established new regulations for herring fish- 
ing. 

Salmon and Whitefish 

Ichthyologists of PINRO's Northern Di- 
vision, supervised by M. Morshtin, have in- 
vestigated the population trends of Pechora 
salmonand whitefish, Maximum catch quotas 

were established to prevent depletionof these 
valuable species, Onthe other hand two fish- 
eries experts, O. Germashev and V. Ovchin- 
nikov, have improved techniques for intense 

salmon fishing in the Pechora River. 
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PINRO will publish soon an atlas of com- 
mercial concentrations of fish in the White 
Sea, (''Vodnyi Transport,'' May 16, 1968.) 

KK 

STERN TRAWLER COMPLETES 
ANTARCTIC RESEARCH 

Inearly May, the 3,200-gross-tonresearch 
stern trawler 'Akademik Knipovich'' com- 
pleted her third exploratory cruise to Antarc~- 
tica. The expedition was headed by Dr. A. 
Lestev of the Laboratory for Fishing Gear 
and Techniques of VNIRO (All-Union Scien- 
tific Research Institute on Sea Fisheries and 
Oceanography. 

Researchinvolved oceanography, biology, 
ichthyology, and surveys for new fishing 
groundsinthe southernseas, The Akademik 
Knipovich called atthe Falkland andS, Geor- 
gia Islands, and Uruguayan and Argentine 
ports onher way home, (''Vodnyi Transport," 
May 7, 1968.) 
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A, KNIPOVICH' STUDIES KRILL 

The primary purpose of the third cruise of 
the A,Knipovich, whichbegan Dec. 1, 1967, 
at Sevastopol, wasto study krill resources in 
the South Atlantic, It is likely to be the last 
cruise to study this subject, which has engaged 
many VNIRO scientists for the past 4 years. 

The Soviets have found it technologically 
difficult to make fish meal out of krill--and 
evenmore difficult to sell at home edible pro~ 
ducts experimentally produced from krill. 
("Vodnyi Transport,’ May 7, 1968.) 

Norway 

THE WINTER HERRING FISHERY 

The herring fishery of Norway is divided 
into four distinct types--small, fat, winter, 
and fjordherring. Winter herring are mature 
herring older than five years, They consti- 
tute the largest part of the total herring catch 
(about one-third) and are by far the most 
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valuable. The 1968 winter herring fishery 
was a complete disaster. The first quarter 
of the year is the main season, 

Winter Herring Catch, Jan. -March 1966-68 

+ (1,000 Metric Tons)... 

Iced for EXPOTtMie euler iameile 
Frozen for export 
Salted 

Notes: (1) Original data in hectoliters (hl.)--converted to met- 
ric tons using 93 kilos=1 hl. | 

(2) Totals may not add due to rounding. 
Source: "Fiskets Gang," March 7, 1968, No. 10. 

509, 63 x 3K) okie ok 

POOR HERRING CATCH HURTS CANNERS 

The 1968 catch of winter herring was the 
lowest yield recorded in this century with a 
totalcatchof about 25,600 metric tons, com- 
oared with 372,000 tons in 1967. This poor 
yield cannot be entirely attributed to the ex- 
tremely bad weather conditions, but the fish- 
ery experts have not yet presentedtheir views 
and explanations for other possible reasons. 
Although only about 10 percent of the year's 
catch was processed for fish meal and fish oil, 
itis afact that Norway has had the lowest pack 
on record, The industry cannow only rely on 
raw material from the North Sea herring for 
further productionofkippers. Finalpack fig- 
ures are not yet available as some canners 
may still have small stocks of deep-frozen 
raw material, 

The total failure of the herring catch has 
completely changed the picture as regards 
soft herring roe. Whereas in 1966 and 1967 
there were surplus stocks of soft herring 
roe--withthe exception of 4 ovals during the 
latter part of 1967--stocks are now, at the 
beginning of a new sales year, practically de- 
pleted, a situation which North Sea herring 
can in no way rectify as this type of herring 
does not carry any soft roe of commercial 
value. 

In the absence of herring, the factories 
have been occupied with sild sardines, mostly 
from deep-frozen stocks of raw material, 

Thus stocks of sild sardines are at present 
slightly in excess of stocks at the same time 
last year. 

Estimated exports in standard cases of 
quarter cans of the industry's main items as 
of March 29, 1968, show: 

PROTAN FREEZING METHOD IMPROVED 

"Protan'' is the name of the Norwegian- 
developed process used tofreeze, in alginate 
jelly, round herring and blocks and to glaze 
some fishery products. (''Norwegian Fishing 
and Maritime News," No. 1, 1968.) 

The objectisto prevent rancidity and dry- 
ing out inthe frozenproduct during long-term 
storage, A new-type jelly does not require 
special proportioning apparatus, Only alarge 
tank with a mechanical mixer to dissolve the 
powder is needed, Protection is achieved by 
surrounding the frozen product with a coating 
or film of alginate jelly. This excludes air, 
the cause of deterioration in the quality of 
products during storage at normal tempera- 
tures, 

The Method 

Fresh fishor fillets are dipped or put into 
a solution of Frostgel Powder, Later, they 
are packed in lined frames, or in the pack- 
aging in which they will be frozen. During 
freezing, the solution will become jelly-like. 
Finally, it will become an ice-hard mass 
practically impenetrableto air, During thaw- 
ing, the jelly returns to a thick liquid easily 
washed off with water. 

Freezing of fish or fillets in Protan jelly 
must take place in plate freezers or tunnel 
freezers equipped to permit freezing of blocks 
under pressure, If freezing is not done under 
pressure, the fish will be forced up from the 
jelly during freezing and lie at the surface of 
the blocks without protection, 

*k OOK OK 
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Basking Shark Fishery 

The Norwegians have hunted the basking 
shark for centuries. It has always been for 
the liver primarily. In earlier times, how- 

ever, they also used the meat--bothas human 
food (dried) and as fertilizer--and the skin 

for ropes and shoes. The liver oil was used 

as lampfuel andfortanning. Today, it is re- 
fined into various qualities and most of it goes 
to the cosmetics industry. There the squalene 
(in which basking-shark liver oilis very rich) 
forms a vital part of beautifying creams and 
lotions. The squalene is wonderful stuff, but 
the limited supply restricts the variety of 
uses. The liver oil is in high demand and 
brings a good price. 

The Fishery 

Today, thefishery is conducted by wooden 
boats of various types: 50-70feet, load 20-50 
tons, make 8-10 knots, and use a Small whale 

gun. Many fishermen go after both basking 
shark and small whale. 

The season starts in April-May, but some- 
times as earlyas mid-March large schools of 
basking sharks may be spotted. The peak is 
usually in June, and the season ebbs in August. 
Sometimes September may see good catches, 
but at that time most catchers have switched 
to other fisheries--shrimp trawling, or 
"helpers" to the big herring purse seiners. 

The basking shark is caught all along the 
coast of Norway, from the Kattegat to the 
Barents Sea, and on the banks of the North 
Sea. Some of ourfishermen go asfar as west 
and south of Ireland, much to the irritation 

of the Irish who sit on shore, waiting for the 
shark to cometothem. The Shetland-Tampen 
area and the banks off Nordland and Troms 
are the main hunting grounds. 

Little Known About Shark's Habits 

Little is known about the habits of basking 
sharks. Two theories have been put forthre- 
garding their migrations. As they usually 
are first encountered off Ireland, then on the 

North Sea banks, and last off northern Nor- 
way, it was accepted that the fish spent the 

winter in the southern part of their distribu- 
tion area, and movednorth in the summer to 
return in the fall. But closer investigations 
found large schools of basking shark off Finn- 
mark sometimes as early as March, and this 
did not agree well with the long south-north 
migration theory. On the basis of new data, 
a new theory wasformed: The fish are more 
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stationary. As arule, theyform various local 
populations within their distribution area. 
The whole North Atlantic, north of the tropics, 
and the Mediterranean are considered one 
distribution area. The fish stay in holes and 
trenches along the edge of the continental shelf 
ina kind of hibernating condition. They live on 
the energy accumulated in the liver. When the 
plankton blossom in spring and summer, the 
fish come up and over the banks tothe coast. 

To find the truth, we must tag the fish. 
Both England and Norway have tried to tag 
basking sharks. No experiments have been 
successful yet, but we hope to tag a few this 
summer (1968). 

Equipment Used 

Asmall whale gun is usedto take the fish, 

but the harpoon andwire differ from whaling 
equipment. Figure 1 shows the rigging of the 
sharking equipment. Theharpoon (figure 1 A) 
weighs 18 kilos. A steelwire of about 20 me- 
ters is fastened atits balance point. The wire 
is shackeled to a thick, very elastic, nylon 
rope, and fastened about the bow outboard with 

easily-breakable string (figure 1B). The 
nylon rope goes over a block, hangingfrom a 
gallow or standing on the rail on starboard, 
along the deck, over ablock beside the wheel- 
house and up to the winch (figure 1 C). 

HARPOON 

NYLON ROPE 

WINCH 

Fig. 1(a, b, c) - Rigging of the sharking equipment. 



60 

Norway (Contd.): 

Fig. 2 - Combined trawler and basking shark hunter. 

Fig. 4 - Ready to fire. Shark's shadow may be seen 
right under bow. 

Fig. 3 - The lookout in crow's nest. Fig. 5 - Killing shark with a carbine bullet. 



Norway (Contd.): 

Fig. 7 - Hanging in a loop by the pectoral fin. 

Fig. 8 - Taking out the harpoon, Skin shows uneven 
distribution of pigments. 

Fig. 9 - Cutting out the liver. 

61 



62 

Norway (Contd.): 

Figs. 10 & 11 - Heaving liver on board and dropping it into hold. 

Fig. 12 - Basking shark fleet at Traena on Arctic Circle (midnight June 27-28, 1967). 
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Fishing Technique 

The boats are mannedby 3to 5fishermen, 
who sail out to the grounds where tradition 
has it basking sharks should be at the time. 
They also cooperate with other fishermen, 
who will call them by radio if they see any- 
thing. The basking shark hunters have ac- 
cumulated knowledge through generations, 
and their strong intuition impresses an out- 
sider. But very little has been written down. 

The fishery demands good weather because 
fishermen depend on seeing the dorsal or 
upper caudal fin above water. Whenthe wind 
is fresh (force 5), one usuallyhas to give up. 
Everybody on board is on the lookout for the 
black triangle that means fish. There is a 
crow's nestin the main mast, and many boats 

also have a wind screen and an extra wheel 
ontop of the wheelhouse, so the helmsman too 

gets a better view. 

Shark Ahoy! 

On spotting a fish or a school, the gunner 
runs to the bow. They close in on the fish 
frombehind. If there is a school, they choose 

the hindmost fish, hoping not to scare the 
others down at thefirst shot. If the fish goes 
down and no fin can be seen, the lookout in 

the crow's nest can still direct the chase as 
long as the fish stays just under the surface. 
But that is the limit; if the fish goes deeper, 

the fishermen can only wait. The harpoon 
would lose its momentum in the water, and 

there is no usefiring unless the fish is close 
to the surface. 

One does not fire until close upon the fish. 
One aims at the thickest part of the fish, and 

the harpoon goes right through the body. The 
harpoon, whichis attached tothe wire at bal- 
ance point, willlay at a rightangle to the wire 
when hauled in and make a good stopper. If 
the harpoon does not go right through, it may 
be pulled back the way itwent in, and the fish 

will be lost. 

Coup de Grace 

The hauling in starts immediately. When 
the fish is under the starboard bow, the gun- 
ner kills it with a carbine bullet through the 
brain. This may be difficult and will take 
some time if the fish keeps its head down. All 
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the splashing and fighting, and the risk of 
being hit by the tail while leaning out over 
the rail, make it difficult and dangerous. 

When thefish is dead,a loop is put around 
one of the pectoral fins, and the fish is thus 

turned belly up. Now hanging bythe loop, the 
harpoon wire is shackeled out. The harpoon 
is taken onboard by along hook, and the wire 

is hauled through thefish. Whenthis is done, 

the gunner cleans and reloads the gun. He 
uses 40 grams of black gun powder. The 
belly is cut open by along knife and the liver 
taken out. When the liver floats freely, the 
body is let go. The liver is cut into pieces, 
hauled on board, and dropped into the hold. 

The whole operation, from the time trigger 
is pulled until crew is ready for the nextfish, 

may take only 6 minutes under ideal condi- 
tions, I have been told, but an average of 15 

minutes should be a realistic estimate. 

The hunt is best in the morning and in the 
evening. Usually, there are few or no fish to 

be seen about noon. So the fishermen take 
2-3 hours siestas and get a very welcome 
rest--because the fishery begins at 5 in the 
morning and often lasts until midnight. 

The Industry 

The fishermen have an organization in 
Brandal (Aalesund). When the boats are 
loaded, they contact the office, which directs 

them to one of the three factories that process 
basking shark liver oil, usually the nearest 
one. Thesefactories are at Haugesund, Fles- 
land (Bergen), and Brandal. The whole year's 
catch is sold beforehand at an agreed price 
based on 70% oil content; the price varies with 
the percentage. 

The basking shark fishery is becoming 
popular as the oil price goes up. In 1967, 53 
boats achieved a fine record: over 2 million 

kilos of liver, about the same as the record 

year of 1960. In 1966, 30 boats produced 
about 900,000 kilos-of liver. The coming 

season may see a hundred boats on the hunt. 
Research should be intensified to find the 

optimum yield. 

--By Sigmund Myklevoll 
Research Assistant 
Institute of Marine Research 
Bergen, Norway 
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East Germany 

RATES THIRD IN 
WORLD SHIPBUILDING FOR FISHERIES 

The shipyards at Rostock, Wismar, and 
Stralsund in East Germany are continuously 
building new fishing and research vessels, 
Over 14 percent of the world's fishing ves- 
sels are builtin East German shipyards, The 
nation now holds 3rd place in world fishing~ 
vessel construction, 

Recently, 150 fishing vessels with a total 
gross tonnage of 170,000 were ordered by 
various countries. One of East Germany's 
largest customers is the USSR--42 vessels 
were built for her in 1967. ("'Vodnyi Trans- 
port,'' Oct. 7 and 26, 1967.) 

France 

STRIKES LIMIT IMPORTS 
OF FISHERY PRODUCTS 

Strikes developed inthe French fishing in- 
dustry during the second half of February. 
They started in the Mediterranean ports to 
protest low pricesfor sardines, They spread 
tothe North Sea industrial ports, where strik- 
ers sought to obtain proper controls over im- 
proper and uncontrolled imports of basic fish- 
ery products, 

The fishermen of Marseilles requested the 
establishment of a compensation fund to sup- 
portthe sardine market, a fixed sale price for 
sardines, and a freeze on sardine imports, 

The fishermen of Boulogne, Dunkerque, 
Dieppe, Fecamp, Cherbourg, and other north- 
ernfishing ports requested, under article 44 
of the Treaty of Rome, that the minimum price 
system be extended to other fish species to 
give the market a ''shot in the arm." 

Government Acts 

The strikes were settled only after the 
French government decidedto take measures 
to protect the sardine fisheries; also, to es- 
tablish immediately minimum import prices 
for 5morefishspecies, On February 27, the 
French "Official Gazette'' began publishing 
the new minimum import prices, At the same 
time, appropriate steps weretaken at the Eu- 

ropean Economic Committee. 

By the setting of firm controls over im- 
ports--and by regulating the domestic sardine 
market--the worries of the industry were 
eliminated. (''La Pesca Italiana,'' April 4, 
1968.) 
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Iceland 

SHIPBUILDING IS INCREASING 

Until a short time ago, Iceland ordered 
nearly all her steel-hulled vessels abroad, 
Now the domestic building of these vessels is 
increasing. 

Recently, 2 steel-hulled fishing vessels 
were launched for Icelanders, The vessels 
totaled over 360 gross tons, There also are 
plans to build 2 coastal vessels inthe Akureyri 
shipyard, though vessels of that size always 
were built abroad. 

Many Icelandic fishing vessels have been 
built in Norway inrecent years, For example. 
Kaarbos Mekaniska Verksted recently 
launched thetwelfth and started immediately 
on a thirteenth, (‘Atlantic and Iceland Re- 
view,'' No. 1, 1968.) 
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NEW OCEANIC RESEARCH 
SHIP PLANNED 

Preparations to build a new Icelandic 
oceanic research vessel for launching in 1969 
areunder way. Itistobe named ''Bjarni Sae- 
mundsson,'' after a pioneer of Icelandic fish- 
ery research. 

The vessel will be about 800 gross tons and 
equipped with 3 main engines driving dynamos 
that will provide its power. This will be the 
first electrically propelled vessel in Icelandic 
ownership, 

Very Modern Vessel 

The equipment is designed to eliminate vi- 
bration and provide better conditions for re- 
search on board, One novelty is mounting 
fish-locating apparatus on a movable plat- 
form. The platform remains level when the 
ship rolls, soradar search-beams are not af- 
fected, Only one other vessel so equipped has 
been built in Western Europe, 

OK OK 
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1967 HERRING CATCH WAS LOW 

Insummer 1967, 160 herring vessels 
fished from Icelandic ports, 60 fewer than in 
1966. The season's fishing was characterized 
chiefly by the great distance vessels had to 
gotofish: often 600-700 miles from the Ice- 
landic coast, all the way to Spitzbergen. The 
herring vessels also fished off Shetland and 
landed some of their catch abroad. 

Catch Nearly Halved 

In late December, the catch had reached 
343,000 metric tons, considerably less than 
the 1966 period's 667,000 tons. Of this, about 
288,000 tons were used for meal and oil and 
over 300,000 barrels were salted. 

STOCKFISH EXPORTS DROP 

The year-old Nigerian civil war has se- 
riously affected one of the most important 
markets for Iceland's stockfish. By far the 
greatest part was sold to Nigeria, a substan- 
tial quantity to Italy, and a little to Sweden, 
In 1966, 8,217 metric tons were sold to Ni- 
geria, while in 1967 only 2,188 tons. Asa 
result, unsold stockfish now amount to 6,300- 
6,600 tons. 

Producers Ask Government Help 

The stockfish producers have to pay inter- 
est onloans and meet large storage costs for 
stocks, They do not know when, or at what 
price, they willsellthem. So they have asked 
Government aid. 

Uncertain Future 

Even if the Nigerian war ends soon, some 
time is likely toelapse before normality re- 
turns. Moreover, market prospects have not 

beenimproved by the recent increase of im- 
port duty onthis article, An attempt has been 
made to find new markets for stockfish in oth- 
er African states, but sofar without much suc- 
cess, 
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Sweden 

FISHERMEN HAVE MARKET PROBLEMS 

Swedish fishermen are experiencing seri- 
ous difficulties because of a poor supply of 
fish--North Seaherring normally landed di- 
rectly in Danish ports--and low prices in 
domestic and foreign market. Representa- 
tives of fishery organizations claim that 
Swedish fishermen during the last two years 
have suffered a 30-percent reductionin 
salary. 

The present situation is considered the 
most critical for fishermen in 30 years, 
Relatively large investments incraft and gear 
have resulted in severe effects inmany cases. 
Owners of large steel trawlers report that 
income during the last few months did not 
cover interest on loans which, in many cases, 
exceed US$193,000. 

Foreign Devaluation 

The marketing difficulty is not the only 
problem. Reportedly, fisheries in other 
Western European countries have encoun- 
tered sales difficulties and low prices, both 
for fresh fish and prepared fish products, 
Swedish fishermenclaim that one reason for 
the severe situationis the increasing import 
of fishandfish products. The devaluation in 
Denmark, Iceland, and Great Britain last fall 
has resulted in rapid expansion of imports 
from these countries, Direct landings in 
Denmark by Swedish fishermen are now less 
profitable. Trade in fish products for 1967 
produced an import surplus of US$26.7 mil- 
lion, compared with only US$14.3 million in 
1965, 

An example of the marketing difficulties 
facing Swedish fishermen was illustrated in 
Goteborg recently, when 25 metric tons of 
fish, mackerel, and cod intended for human 
consumption remained unsold. These had to 
be turned over to a fish meal plant. (U.S. 
Consul, Goteborg, May 6, 1968.) 
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United Kingdom 

FISHING INDUSTRY TO GET 
INCREASED SUBSIDIES 

The British fishing industry will receive 
increased subsidies as soon as details are 
worked out. Current proposals call for in- 
creased loans for new vessels in both inshore 
and herring fleets, amore lasting operational 
subsidy for deep-seafleet, and elimination of 
scrapping restrictions, Legislation also will 
be introduced in Parliament to end the auto- 
matic reduction of operating subsidies in ex- 
istence since 1961. 

Despite these proposed increases, the in- 
dustry is not quite satisfied. It wants some 
limitation onimports. (U. S. Embassy, Lon- 
don, May 18, 1968.) 

MARINE OILS GAIN AT HOME 

The highlight of British consumption of 
fats and oils last year was a considerable in- 
crease inuse of marine oils (prices have been 
falling) andadeclineinvegetable oils, Trade 
infats and oils reflected the consumption pat- 
tern; imports of marine oils went way up. Two 
chief uses of fats and oils are in margarine 
and cooking fats. The switch from vegetable 
to marine oils is most evident, 

Fish Oil Price Falls 

The price of fish oil declined steadily dur- 
ing second-half 1967, Peruvian oil dropped 
from US$142 a long ton in June to $103 a ton 
in December. By April 1968, the price was 
down to $93, Whale oil prices show similar 
downturn. A recent purchase of 16,000 tons 
of whale oil--half from USSR and half from 
Japan--reportedly cost $103.20 aton, This 
compares with almost $144 aton for 34,500 
tons in 1967, 

Marine Oil Imports Rise 

Imports of marine oils during 1967 went 
up 60 percent--to 281,900 long tons, Pur- 
chases of whale oil andfish oil increased, the 
latter by 53 percent. Stocks of marine oils 
at year endreached avery high level of 67,300 
tons, compared with 28,200 a year earlier. 

Total use of marine oils in 1967 did not 
rise as much as imports--only 13 percent 
above 1966 level. Because of their improved 
competitive position, these oils most likely 
will gain in British fats and oils market, 
("Foreign Agriculture,'' May 27, 1968.) 

NEW BOOK ON FISH FARMING 

"Farming the Edge of the Sea,'' by E. S, 
Iverson, is a valuable book for persons in- 
terestedinseafarming. Itcoversthe present 
status of the industry and describes many 
farmed species, It looks at the biology of 
each species, describes the farming pro- 
cedures, emphasizes the problems encoun- 
tered, and discusses expansion in the years 
ahead, Also, it evaluates the practicability 
of farming species not yet farmed, 

The book is available from Fishing News 
(Books) Ltd., 110 Fleet St., London E, C, 4, 
England, at US$10.50. 

Poland 

BUILDS NEW SERIES OF 
STERN FREEZER TRAWLERS 

The Polish Design and Research Center 
at Gdyniahas designed a newclass of freez- 
er trawlers. The first 800-displacement- 
ton unit in this series was scheduled for 
launching by the Gdynia Shipyard in May. 
The new (B29) stern freezer trawler is in- 
tended to fish in the North and Central At- 
lantic for bottom and pelagic fish, The ves- 
selis 246feet long, will have crew of about 
60, Sea endurance of 60 days, and holds with 
over 1,000 cubic meters of space. 

The trawler has 2 continuous decks--a 
main and a work deck, and a 3-tier super- 
structure. The work deck length from stern 
ramp to trawl winch is about 118 feet. This 
simplifies handling of fishing gear. She is 
built and equippedto fish, process and fillet, 
freeze, and produce fish meal, 

The propulsion machinery is remotely 
controlled from a console in a separate 
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soundproof control room located in the en- 
gineroom--or from a console in the wheel- 
house, where a trawl winch control console 
is also located. 

Processing Fish 

While designing the trawler, special at- 
tention was paid to the transport and proc- 
essing of fish; (1) The transport of fish be- 
tween sorting room,.refrigeration space and 
holds, and transport of offal to fish-meal 
plant and oficeto the sorted fish containers, 
ismechanized, Differenttypes of conveyors 
are used. The fish working rooms are 
adapted for partly mechanical sorting of fish. 
(2) The newtrawler is equipped with vertical 
contact plate freezers with a capacity of 30 
tons per 24 hours using Freon 12, Two Ba- 
ader 33 filleting machines will also be in- 
stalled. To utilize fish offal, a fish-meal 
plant capable of processing 25 tons per 24 
hours will be provided. Two flake ice pro- 
ducing machines will have a total output of 16 
tons per 24 hours, The fish will be kept in 
holds refrigerated downto -18.4° F, by Freon 
12-using equipment, 

67 

The first 8 units of the new series of 
freezer sterntrawlers have been ordered by 
Polish owners. The vessels are scheduled 
for delivery between 1968 and 1969. (''Polish 
Maritime News,'' May 1968.) 

Denmark 

THE 1966-67 MARINE OIL MARKET 

In 1967, production of crude marine oils, 
mainly herring oil, increased by 25,549 met- 
ric tons to 62,686 tons. Imports were down 
2,813 tons to 20,236 tons; Iceland was the 
main supplier. Exports increased 28,394 
tons to 62,608 tons; the United Kingdom was 

the main customer, Consumption declined 
3,441 tons to 22,328 tons in 1967. 

Production of hardened and refined ma- 
rine oils and animal oils was almost un- 
changed in 1967. Imports increased 51 per- 
cent to 19,001 tons. Peru supplied refined 
marine oils, and Norway and Sweden hardened 
oils. Consumption increased 5,423 tons to 
40,014 tons in1967, compared with consump- 
tion of 17,965 tons in 1966, 

Supply of Marine Oils, 1966-67 

RINE OILS: 
Crude: 

19, 426 
21,701 | 64,024 | 33, 385 

Cee en 

Ce ee 

O O10'0 OO Grn ods GOW O.O. 0 6 

0.9 00 5 100) 9 Bb0%o 90.0 F616 70 6 19,001 
12, 609 

41,001 987 
35, 609 1,018 
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LATIN AMERICA 

SPINY LOBSTER FISHERY 

U. S. Embassy reports from Brazil, Co- 
lombia, and the Dominican Republic provide 
these important data on the spiny lobster 
fisheries of the 3 nations: 

Brazil 

The Brazilian spiny lobster fishery is 
open allyear, except for 2 areas where fish- 
ing is prohibited: 

(i) Between latitude 33.30° and 7.50° S., and 
(ii) Between longitude 39.7° and 38.48° W., 

to 3 miles from shore. 

Lobsters must have a minimum size of 50 
millimeters cephalothorax measurement, 

The fishery includes30 vessels of 15 
meters or over, and 120 under 15 meters 
(49 feet) These are manned by an esti- 
mated 500 fishermen, 

Recent export prices were US$1.25 to 
$1.40 a pound, 

Annual catches have been: 

1/Not available. 

2/Estimate. 

Exports: 

Fresh, Chilled, or Frozent/ 

en | en uw Value Total Exports 
. . «(Metric Tons)... US$Millions 

1967 975 974 Dey, 
1966 1,123 1,116 3.8 
1965 1, 181 1,174 3.6 
1964 1,577 1,573 2.6 
1963 1,778 1,775 3.5 
i/Fresh and chilled, probably whole lobsters, and frozen, mostly 

tails. No breakdown available, though bulk of exports are 
assumed to be mostly frozen tails. 

Nominal exports, 1 to16 tons a year, have 
been made to Argentina, Spain, the Nether- 
lands, and Sweden, 

Plans for Future Production 

The catch has beendeclining due either to 
migrationof lobsters or overfishing, or both, 
Itis not expected to exceed 1,700 tons a year 
over the next 5 years, It is anticipated that 
99 percent of the exports will continue to go 
to the U.S. (U. 5S. Embassy, Rio de Janeiro, 
May 17, 1968.) 

Colombia : 

Little spiny lobster fishing is done on the 
Pacific coast. Most lobsters are caught on 
the Atlantic coast. 

The Colombian Ministry of Agriculture 
reported these landings of spiny lobster: 

Metric Tons 
ISVS ANE WA veces 22 
OG Gi ea setae 21 
180 6 Site testea eure 19 
OG api oivel vel atts ING 
CSS as eats als 16 

Export figures are not readily available. 
However, the following data indicate the ex- 
port level. Most frozen lobsters are ex- 
ported. Colombia does not can lobster. 

Metric Tons 

POG ag aie cs 16 
INGA tat itl a 15 
TRO GIB He HeLa nag ies 
TOGA ah ear 13 
MO GS eras ene 10 

Laws About Lobster 

Colombian law prohibits lobster fishing 
from April 1 to Aug, 31 in the Atlantic lit- 
toral; forbids catching, of lobsters under 25 

centimeters; andrequires that a certain per- 
centage of the catch, inpractice seldom more 
than 20 percent, be made available for 
nationalconsumption, Finesfor violations of 
the first 2 articles may range from 1,000 to 
100,000 pesos (US$80-8,000). 

The Fishery 

About 400 fishermen, mostly Indians from 
Guajira, fish lobsters. They use small boats 
and dive for lobsters, Current Bogota price 
for lobster is 32 pesos (US$2.50) a pound, 



Colombia (Contd.): 

Almost all lobster fishing is done off the 
Guajira coast in the Atlantic, particularly in 
the Cabo de Vela area, Some lobster fishing 
is done off Tumaco near the Ecuadoran bor- 
Clee, 

The principal exporting firm is Mariscos 
del Caribe. Two new firms, German-owned, 
Langosta del Caribe, and Guajira Costa Norte, 
planoperations soon, (U.S. Embassy, Bogo- 
ta, May 21, 1968.) 

Dominican Republic 

The Dominican lobster fishing season runs 
from Jan,-Feb. and Aug.-Dec. The number of 
lobster fishermen is not known, but the total 
number of all types of licensed fishermen is 
5,364, 

Prices are approximately $0.72 per kilo 
($0.33 a lb.). The number of vessels of all 
types in 1967 was 1,422, There is no break- 
down for lobster vessels only. Areas of 
greatest activity arethe waters around ports 
of Sanchez, La Romana, and Pedernales. 

Fishery Limited 

Due to the narrow undersea Shelf sur- 
rounding the Dominican Republic, the areas 
where spiny lobsters may be taken are defi- 
nitely limited. As aresult, there is little 
possibility of substantially expanding the 
catch, The Dominican Republic cannot be 
considered a potential supply source of any 
importance forthe U. S. market. (U.S, Em- 
bassy, Santo Domingo, May 19, 1968.) 

Annual Catch 

[1966 [196s [| i964 [1963 | 
6 9 0.0 0 0 010 D0. 1000 (Metri citions) WmemreareMeimcn eat-in 

73.6 Gch ]| 

1967 Ik 

Erozenglobstermmen ceiemel eblentel te 19.6 
Live lobster 

Note: All shipped to Puerto Rico in 1966; Puerto Rico and Cu- 
racao (0.2 tons) in 1967. 

69 

Mexico 

NEW MARINE SCIENCES SCHOOL 
OPENS IN MONTERREY 

On April 19, 1968, the Monterrey Institute 

of Technology and Superior Studies officially 
inaugurated anew school of marine sciences; 
the Escuela de Ciencias Maritimas y Tecno- 
logia de Alimentos Guaymas. Present were 
200 guests. The Rector said that the school 
would grant degrees in marine sciences. 
Through fisheries research, it would seek to 
provide more food (from Gulf of California) 
and serve the economic needs of Mexico. 

The School 

The new school is a 2-story, concrete 
building 100 yards from the sea, The first 
floor has an aquarium; biology lab; a food- 
analysis lab; and a small but good pilot plant 
for experimental food production. The plant 
includes a large storage freezer, fast freez- 
er-dryer, athermal dryer, and avacuum can 
sealer. On the second floor are 2 spacious 
lecture rooms, a modestly equipped oceano- 
graphic lab, a library, offices, and physiology 
and biochemistry lab. The labs can accom- 
modate about 30 students each. Almost all 
equipment is U. S. manufacture, with a few 
Japanese meters and Swiss analytical bal- 
ances, 

61 Students 

The school has operated a full semester 
with 61 students and7 teachers, Next semes- 
ter there willbe about 100 students. The ca- 
pacityof about 200 should be reached shortly 
thereafter. The director is Dr. Henry J. 
Schafer, a Mexican, with PhD from the Uni- 
versity of Miami. 

Land Donated 

The land for the school was donated by a 
private citizen. The Ford Foundation contri- 
buted US$175,000, the Inter-American Devel- 
opment Bank US$200,000, and the Institute the 
rest. 

The school is well coordinated with other 
institutions in teaching marine sciences, 

iB Zi 

roy 
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ASIA 

Japan 

CONTINUES ALBACORE PRICE 
STABILIZATION PROGRAM 

The Federation of Japan Tuna Fishermen's 
Cooperative Associations (NIKKATSUREN) 
plans toimplement again in 1968 the albacore 
price stabilization program. Under this. 
program, developed in 1965, NIKKATSUREN 
buys andstores albacore whenheavy summer 
landings threaten to reduce prices below a 
certain level. The fish are released later, 
at home or abroad, when they would not glut 
the market. In 1966 and 1967, NIKKATSUREN 

had little need to do this because of high 
prices. 

Albacore Season Starts Slowly 

This year, the summer albacore fishery 
is off to a slow start. The outlook is not 
promising. So, depending on the season's 
outcome, NIKKATSUREN again may not have 
to carry out its program. 

In 1967, the organization purchased 181 
tons of albacore, which were processed into 

canned tuna in oil and sold at home. (''Kat- 
suo-maguro Tsushin,'' May 7, 1968, and other 
sources.) 

Ae a 

CANNED PINK SALMON PRICE REDUCED 

The Japan Canned Salmon and Crab Sales 
Co., Ltd., announced on April 1 an advertis- 

ing allowance of US$1 a case on canned pink 
salmon, No. 2 cans ($-lb. flat). Quotations 
for areas A and C(U.S. and Canada, and 
countries other than U. K., Australia, and 

New Zealand) remain at $14 for fancy grade 
and $13.50 for standard grade. 

Opportunity Missed in 1967 

In summer 1967, there was some demand 

for Japanese canned pink salmon in the U, S, 
If the sales company had deducted $1 from 
the public quotation (trading companies 
wanted this), a considerable amount could 

have been sold there. The land packers, 
however, never agreed, although the ocean 

packers wanted to dispose the stock atthe re- 
duced price. 

KOK OK 

12 BOTTOMFISH MOTHERSHIP FLEETS 
WORK IN BERING SEA 

The 12 Japanese mothership fleets li- 
censed for the 1968 Bering Sea bottomfish 
fishery were operating full scale with the 
arrival of the last mothership. The latter left 
Japan April 27. The fleet catch, Jan.-April 
1968, was about 200,000 metric tons--about 

45,000 tons ahead of the same 1967 landings 
of 156,500tons. There is considerable inter- 

est in whether the Bering Sea fleet this year 
can equalor surpass the 1967 record catch of 
770,000 metric tons of bottomfish. ("Sui- 
sancho Nippo,'' May 1, 1968.) 

The 1968 Bering Sea mothership fleet and 
assigned catch targets are: 

Mothership Catch Target 

Gross Tons 

"'Banshu Maru No. 5". » 0 « « o 3,678 
"Kanshima Maru", . » 7,163 

ima Maru"... ee oe 3,757 
66,650 bio 8, 269 

"Oshima Maru", ... 2 ces e Unknown 
''Nisshin Maru No. 2" ..... 27,035 
"Soyo Maru"... 60s ee ww D192 
"Gyokuei Maru"... . ° 10, 357 148, 140 
"Shikishima Maru". . . . 10, 144 103, 200 
"Hoyo Maru", . . . 14,094 121,717 
"Chichibu Maru", .. . 66 7,472 8, 000 
"Kotoshiro Maru"t/,,..... Unknown Unlnown 

LOtali pected elieleloteleieiemoneteneeiens 667,727 
|1/Probably ''Kotoshiro Maru No. 28" (572 gross tons). 

aK OOK OK 

1968 SALMON DELIVERY PRICES SET 

The Japanese Northern Water Salmon 
Mothership Association and the National 
Federation of Salmon Fishing Cooperative 
Associations (NIKKEIREN) agreed May 13 on 
1968 salmon delivery prices. NIKKEIREN 
represents owners of gill-net fishing vessels 
assigned to the salmon motherships. 

aiiehienvelielieiie tits 2 31.3 30.7 
eiitiieiane is) O52 17.9 16.6 
wlllel ei fenferts tie 14.9 14.4 13.4 

20.9 19.6 18.1 

The new prices area 0.6 U.S. cent a pound 
decrease for reds, and a 1-cent-a-pound in- 
crease for chums over 1967 prices. There 
was no price change for other species. 
(''Nihon Suisan Shimbun,'’ May 17, 1968.) 

OK OK 



Japan (Contd.): 

1968 SALMON QUOTAS ALLOTTED 

The 1968 Japanese salmon catch quota of 
93,000 metric tons was set at the recent an- 

nual meeting of the Japan-USSR Fisheries 
Commission. It was allocated for Area A 
(North of 45° N. latitude) and Area B (South 
of 45° N. latitude) as follows: 

Type of Catch Quota 
Operation 

Mothership fishery, 
Land-based gill-net fishery 

Land-based gill-net fishery 
Land-based long-line fish- 

Ch¥o go DOO oOD GOS 

+ 2 © © © © ee © 

("Nihon Suisan Shimbun," May 17, 1968.) 

% OK OX 

SALMON MOTHERSHIPS DEPART 

Eleven Japanese salmon motherships, ac- 

companied by 369 catcher vessels, departed 
Hakodate, southernmost Hokkaido, on May 15, 
1968, for the fishing grounds in the Bering 
Sea and North Pacific Ocean. (''Nihon Suisan 
Shimbun,'' May 17, 1968.) 

Name of Mothership Size Owner 

Gross Tons 

"Shinano Maru" 9,048 Nichiro Gyogyo 
"'Chiyo Maru" 7,149 Taiyo Gyogyo 
"Nojima Maru" 8, 815 Nihon Suisan 
'Meisei Maru No. 2" 9, 356 Nichiro Gyogyo 
''Jinyo Maru" 7,161 Hokkaido Gyogyo Kosha 
"Kizan Maru" 8, 622 Nichiro Gyogyo 
""Meiyo Maru 7,152 Hakodate Kokai 
'Kyokusan Maru" 10, 757 Kyokuyo Hogei 
"Otsu Maru" 8,033 Hoko Suisan 
"Miyajima Maru" 9,612 Hokoku Suisan 
"Meisei Maru" lt 8,571 Nichiro Gyogyo 

* OK OK 

FROZEN TUNA EXPORTS 
DECLINED SHARPLY IN 1967 

The Japan Frozen Foods Exporters As- 
sociation reports thatfrozen-tuna exports in 
business year 1967 (April 1967-March 1968) 
declined sharply. Shipments to the U. S., 
based on exports approved by the Association, 
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were 67,787 short tons, down about 30,000 

tons from BY 1966 exports of 98,955 tons. 
The decline is attributed to slow sales in 
early 1967 and to the record 1967 U. S, skip- 
jack catch of about 103,000 tons. 

Exports to Europe Decline 

Exports to Europe also dropped sharply. 
These were 35,536 metric tons, compared 
with 52,000 tons in BY 1966. Much of this 
was due to reduction in direct exports from 
Japan because local demand for tuna was 
brisk. Direct exports in BY 1967 to Italy 
declined by about 13,000 tons, and to Spain 
by 5,000 tons, from BY 1966. 

To Overseas Bases 

Exports to overseas bases in BY 1967 were 
about 16,400 metric tons, down about 5,000 
tons from BY 1966. This resulted largely 
from tunafleet expansion by South Korea and 
Formosa, andto reduction of Japanese over- 
seas -basedfleet. Exports to American Samoa 
alone decreased by about 3,000 tons from BY 
1966. ("Nihon Suisan Shimbun," May 20, 
1968.) 

xO 

SUMMER ALBACORE TUNA 
FISHERY IMPROVES 

The Japanese summer albacore tuna fish- 
ery, off to a slow start in early April, is 
improving. Landings at the leading tuna port 
of Yaizu still lag far behind 1967's--4,108 
metric tons during April 1-May 29, 1968, 
compared with 8,292 tons in1967 period. But 
vessels were returning to port in late May 
with larger albacore catches. So prices have 
dropped somewhat. 

Prices Drop Slightly 

On May 29, pole-caught albacore of 37-40 
pounds were sold at US$469-474 a short ton, 

ex-vessel, compared with earlier prices of 
around $500 a ton. In view of improved 

prospects, one Yaizu tuna packer, who had 
agreed to a rotation system of buying to keep 
prices from advancing further, decided to 
discontinue the practice. (''Suisancho Nippo," 
May 30.) 

% OK OK 
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Japan (Contd.): 

YAIZU'S APRIL LANDINGS RISE 

April 1968 fish landings at Yaizu totaled 
16,368 metric tons worth about US$6.13 mil- 
lion, according tothe Yaizu Fishery Coopera- 
tive Assoc. Compared with April 1967, this 
was an increase of 1,624 tons and $580,000. 
("'Suisancho Nippo,'' May 9, 1968.) 

Quantity 

1968 1968 

i March | Jan. -Apr. 

Galo%o d.G) oo (Metnicaion} iia seule « 
‘Tuna: 
Bluefint/, . . 
Albacore... . 1,241 
Skipjack.... 5, 686 

Mackerel .... 3,650 
Others . s 6 «6 658 

pLotalleiemens 16, 368 

« « » (US$/Short Ton)... 
Tuna: 
Blue sin Yee weave (oetenciie tien MOL7 670 570 
AlbAcorejateneliemedenieneneieeiic 406 358 405 
Skipjacki.) ie) ¢ occ cee e 242 214 258 

Mackerelswenleweicioensionene 88 93 96 | eee 
|1/Includes yellowfin and big-eyed tuna. 

% OK OK 

FROZEN TUNA EXPORT PRICES 
TOU. S. IN MAY 

The Japan Frozen Tuna Exporters! Assoc. 
reported these Mayfrozen tuna export prices 
VONUA S58 

Species 

e+ eee 

: May 1967 prices in brackets. 
Source: Fisheries Attaché, U. S. Embassy, Tokyo, June 7. 

OR OK 

INCREASES TRAWLING 

OFF U. S. EAST COAST 

In mid-March 1968, the Japanese Nihon 

Suisan Fishing Co. sent its 2,500-gross-ton 
trawler ''Kiso Maru," based at Las Palmas, 
off the U. S. east coast to explore its com- 
mercial potential. InApril, thatfirm sentan- 
other 2,500-ton trawler (''Kaimon Maru") on 
a Similar expedition. On May 8, Nichiro 
Gyogyo's ''Akebono Maru No. 51'(1,500 gross 
tons) left Shimonoseki for exploration 
off Florida coast. A Nichiro-affiliated firm 
is expected to sendits trawler ''Chitose Maru 
No, 18'' (1,800 gross tons) to that region. 
Taiyo Gyogyo was scheduled to dispatch its 
1,800-ton trawler ''Taiyo Maru No. 65" from 
Las Palmas on May 10; in late May, 1 or 2 
more expeditions were planned. Nihon Suisan 
also plans to send one more vessel, Thus, 
8-9 commercial trawlers will be exploring 
off U. S. east coast this year. 

1966-67 Explorations 

The U.S. Atlantic coast was explored in 
1966 by Taiyo's ''Taiyo Maru No, 32" (369 
gross tons) and, in 1967, by Nihon Suisan's 
Kaimon Maru" (2,500 gross tons) operated 

under charter to the Japan Overseas Trawlers 
Association. Taiyo's expedition was dis- 
appointing, but Nihon Suisan's trawler dis- 
covered good trawlable grounds; in particu- 
lar, the abundance of butterfish and squid near 
30° N. latitude off New York revealed feasi- 
bility of commercial operations. 

Questions remain: (1) Are the fishing 
grounds broad enough to support simultaneous 
operations of about 10 Japanese trawlers ? 
(2) To what extent can Atlantic -caught butter - 
fish and squid be sold in Japan? (3) Can 
region be fished on sustained basis in com- 
petition with other foreign vessels? (4) Can 
trips be shortened to reduce costs? These 
and other problems involving marketing must 
be resolved before the region can be developed 
into athird major area for the Japanese trawl 
fleet. ("Minato Shimbun," May 9, 1968.) 

OK OK 



Japan (Contd.): 

CONTAINER SHIP LAUNCHED 

Japan's first container ship, the 16,800- 
gross-ton ''Hakone Maru," was launched May 
17, 1968, at the Mitsubishi Heavy Industries 
Shipyard. Scheduled to be placed in service 
from Sept. 1 this year, she will call at San 
Francisco and Los Angeles on her first trip 
to North America. 

The Hakone Maru will transport frozen 
tuna and otherfrozen fishery products to the 
U.S. She will carry back such imports as 
shrimp, beef, and lemons. The vessel has a 

carrying capacity of 15,800 tons, will carry 
266 containers on deck, and has top speed of 
26 knots. 

She is one of 6 Japanese container vessels 
scheduled for the North Pacific route this 

year. ("Suisan Keizai Shimbun," May 21, 
1968, and other sources.) 

ay 
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U. S. AIDS INLAND 
FISHERY DEVELOPMENT 

The U.S. Agency for International Develop- 
ment (AID) plans about $250,000 in technical 
fishery assistance, from mid-1968 through 
1971, to the Thai Government in the ''sensi- 
tive’ Northeast Provinces. Thailand's con- 
tribution will be about $1 million: $211,000 
in counterpart funds, and $750,000 in budget 

authorizations. 

The project's purpose is to increase fresh- 
water fish production in the Northeast Prov- 
inces. This would increase the supply of 
high-protein food and the cash income of 
farmers. AID proposes to expand and improve 
the capabilities of the 8 Northeast provincial 
fishery stations; promote better training 
programs; expand research at the Bangkhen 
Central Research Station, and survey the 

Northeast for areas suitablefor small-scale 
fish culture, 

Proposed Extension Service 

Plans include establishment of an exten- 
Sion service. Eight 3-man mobile units will 
be set upto demonstrate the best use of irri- 
gation for rice paddy fish culture, pond and 

G3 

floating-basket pisciculture. Advice and 
training onfish culture willbe provided. Fish 
fry will be supplied to village farmers at the 
lowest possible cost. (Present cost: $10 per 
100 fry.) 

Proposed Research 

In the research proposed by the plans, 
specialists will experiment at the Aquicul- 
ture Section at Bangkhen; study methods of 
breeding species of fish suitable for produc- 
tion in Northeast Thailand; survey the pros- 

pects of making naturalbodies of water suit- 
able for fish culture. 

The AID project aims at increasing fish- 
ery consumption in the Northeast in a rela- 
tively short time through effective extension 
work. Fishconsumptionnow represents only 
6 percent of the area's total protein require- 
ment; in the Central Plains, fishery products 

already provide as much as 54percent of all 
protein needs. 

Mobile Units to Reach Many 

The mobile units are expected to reach 
250,000 to 500,000 villagers, in addition to 

those reached by the fishery stations. They 
are also expected to triple the fry distribu- 
tion. In 1967, the stations distributed 2.25 
million fry. During 1968-71, extension and 
research specialists at each station will re- 
ceive more training in planning construction 
of fish ponds with village leaders, and in in- 
structing farmers to breed fish in ponds and 
paddies. Planned for 1968-70 are 1,000 field 
demonstrations in pond and paddy fish culture. 

Experimental fish culture in rice paddies 
has already been quite successful because 
farmers have paddies and need not wait for 
excavation of ponds. Experience shows that 
55 to 1,250 pounds of fish per acre of rice 
paddy can be grown. 

The Thai Department of Fisheries has 
already long-term plans for fresh-water fish- 
ery development. The target now is to in- 
crease annual production by 16 percent, from 
86,000 metric tons in 1965 to 100,000 tons in 
1971. Mostof this increase willbe generated 
in the Northeast. 
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Malaysia 

BRUNEI PROMOTES 
FISHERIES RESEARCH 

The Brunei (Malaysia) Fisheries Depart- 
ment's program to survey the deep-sea re- 
sources outside Brunei waters is now well 

underway. 

A research trawler of the Malaysian 
Government was chartered by the Brunei State 
Government to conduct the survey in mid- 
April 1968. Another survey was scheduled 
to take place off Brunei by June 1968. Dur- 
ing the 14-day survey in April, local fisher- 
men were taken on board to learn about 
trawler fishing. 

Dr. Birkenmeier, the Brunei State Fish- 
eries Officer, said the survey willbe repeated 
3 to 4 times a year to determine the feasi- 
bility of trawler fishing off Brunei. Develop- 
ment of deep-sea fishing will depend greatly 
on the present survey's outcome. 

All trawling was conducted outside the 3- 
mile territorial limits to avoid traditional 
fishing. 

Pond Culture 

Another program--construction of afish- 
farm in the Sungai Jambu area near Brunei 
Town--is alsoprogressing well. Initially, 23 
ponds will be built to produce fish fry for 

distribution to pond owners in the State. 
Tilapia, lampam jawa, and gourami species 
will be used. Experiments to find out the 
Suitability of other species for pond culture 
will also be undertaken at the Sungai fish 
farm. 

Fisheries Department plans provide for 
facilities to demonstrate the construction of 
fish ponds, their maintenance, and the prin- 
ciples of stocking andother aspects of proper 
fisheries management. 

Since Birkenmeier's arrival in Brunei a 

year ago,fisheries have become active. 
Birkenmeier, an Austrian, was recruited by 

the U. N., although Brunei pays his full salary. 
(U. S. Consulate, Kuching, April 19, 1968.) 

South Vietnam 

FISHERIES WERE NOT AFFECTED 
BY TET OFFENSIVE 

South Vietnam's Fisheries Directorate 
surveyed the effects of the recent Viet Cong 
offensive on marine and freshwater fisheries. 

In general, marine fisheries were affected 
only slightly. Landings remained normal. 
Only a few privately owned fishing vessels 
were destroyed. 

A market survey on May 22,1968, reveals 
fishery retail prices about 15 to 20 percent 
higher thanpre-Tet prices. There has been 
a continuing decline in retailprices since the 
peak reached immediately after Tet. 

Fish Hatcheries Damaged 

Five of the 9 freshwater fish hatcheries 
were damaged in varying degrees: almost 
80 percent for hatcheries at Hue, Banmethu- 

out, Bing Duong, My Tho, and Ving Long; 
40-percent damage at Dalat and Thu Duc. 
Facilities and equipment were destroyed, and 
adult breeders lost. Resettling refugees on 
fish hatchery stations is hindering return to 
normal. Besides the Tet offensive, military 

offensives willfurther set backfish-hatchery 
facilities. This is particularly true at the Thu 
Duc fish hatchery near Saigon. 

During January-April 1968, about 250,000 
fingerlings were distributed, compared with 
620,000 fingerlings in the 1967 period. Last 
year's distribution of 1.6 million fingerlings 
probably will not be reached under present 
conditions. The number in 1968 may not ex- 
ceed one million. 

It will not be possible to achieve the 
planned 10-percent increase in production of 
freshwater fish. Production may decline as 
much as 10 percent. 

The Prospects 

The marine fishing industry possibly will 
approach a 5-8 percent increase in total 
catch. At best, freshwater fish and pond- 
reared fish catches probably will reach no 
more than last year's 54,000 metric tons. 
The destruction of fish hatcheries will curtail 
fingerlings distributed. The number of new 
ponds constructed probably will remain low. 
Delta flooding, always an unknown factor, has 
a great influence on the tonnage of freshwater 
fish caught in any year. (U.S. Embassy, 
Saigon, May 31, 1968.) 

— SEE 



Taiwan 

TUNA SALES COMPANY FORMED 

The China Marine Trading Co.,a govern- 

ment-backed tuna sales firm formed by the 
Taiwanese tuna industry, was scheduled to 
start operations on June 18. The company 
was established withan investment of 
US$250,000. It will handle sales of tuna caught 
by Taiwanese vessels and serve as central 
supplier of fishing gear and bait. It also 
plans to operate refrigerated carriers for the 
fishingfleet. Future plans include establish- 
ment and operation of overseas tunabases in 
the Indian and Atlantic Oceans. (''Suisan 
Tsushin,'' June 1.) 

OK OK 

TRANSFER OF TUNA VESSELS 
FROM AMERICAN SAMOA PLANNED 

The Taiwanese tuna fishery operators 
based in American Samoa plan to transfer 
their large refrigerated vessels to other 
oceans because the South Pacific catch is 
declining. In 1967, their vessels accounted 

for over 35 percent of the total tuna catches 
delivered to the Island. 

Taiwanese Fleet 

The Samoa-based Taiwanese fleet is 
around 70 vessels, about 40 equipped with 
refrigeration. The Taiwanese hope to use 
their large 200-gross-ton vessels in the 
Indian and Atlantic oceans where there is 
good seasonal fishing for yellowfin and alba- 
core, They expect no trouble finding suitable 
bases for their operation. In the Indian Ocean, 
the Japanese Overseas Fisheries Company 
operates alarge tuna base at Port Louis, 
Mauritius. In other areas, the Japanese trad- 
ing firms are actively seeking to contract 
Taiwanese vessels to fish for them. 

Agent for Taiwanese 

The China Marine Trading Company also 
will represent Taiwanese vessels that land 
fish at Port Louis and at Tema, Ghana. (''Sui- 
san Tsushin,"’ May 24.) 
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Indian Ocean Tuna Fishery 

Slackens, Prices Firm 

Japanese long-liners have beenfishing for 
yellowfin in the western Indian Ocean off 
Mombasa, Kenya, since late October 1967. 
Until the fishery began tapering off recently, 
good catches averaging 4-5 tons per vessel 
per day continued for months. Their ship- 
ment back to Japan began to weaken prices 
there. The long-liners moved southward 
gradually to albacore grounds off Durban, 
S. Africa. 

Off Durban 

In the western Indian Ocean, off Durban, 

the albacore season normally starts in May. 
It continues good into late June. About 25 
Japanese long-liners were fishing there in 
early May. So were close to 100 Taiwanese 
(Formosan) vessels. Japanese trading firms 
were said to be competing with each other to 
buy catches from the Taiwanese. One firm, 
reportedly witha refrigerated carrier vessel 
anchored at Tamotave, Malagasy Republic, 
was ready to receive the catches. 

Port Louis Prices 

The Japanese Overseas Fisheries Co., 
which manages the tuna base at Port Louis, 
Mauritius Island, announced it would pay the 
prices shown below for Indian Ocean-caught 
tuna delivered to Port Louis in May 1968. 
Excepting the price for large albacore, re- 
duced by US$12 a short ton, the May prices 
were the same as April's. (''Katsuo-maguro 
Tsushin," May 2; "Suisan Tsushin,'' May 6.) 
-— 

May 1968 

Ex-Vessel Price 

US$/Short Ton 

Albacore, round: 
Large--over 24 pounds. .....-ece-s 353 
Small--under 24 pounds... ... +... CRY 

Yellowfin, gilled & gutted: 
TANIESIZES|iepSien mend deel chyenobrel iol Melted 
Fillets--over 26 pounds . .......- 

Big-eyed, gilled & gutted: 
Over 66 pounds 2... 2 ee ee tee 
Fillets--over 26 pounds .......-+- 

Bluefin, gilled & gutted: 
Over OO Spoundswreyieey cic! ie) 0) ) 0) .°, 0, 
Fillets--over 26 pounds ....+-+.oe-e 

Species 
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AFRICA 

South Africa 

‘NORWEGIAN SEINING! MAKES DEBUT 

Experiments in applying Norwegian purse - 
seining techniques to South African conditions 
are being carried out by 2 South African com- 
panies. 

One company, the Oceana Group, decided to 
charter a Norwegian seiner, complete with 
skipper and crew, for a South African fishing 
season. This vesselis operating off the west 
coast. 

The second company, Southern Sea, decided 

to convert a Suitable vessel that became avail- 
able in Cape Town. The company acquired the 
"Ali," a 12-year-old, 310-gross-ton, Dutch- 
built, side trawler with a steel hull in excel- 
lent condition. 

The Ali's length, 139 ft. 6 in. overall, 
makes her the biggest purse seiner owned by 
a South African company. Had she been de- 
signed for purse seining, her beam of 23 ft. 
7 in. would have been greater. Yet her fish 
hold, which held 120 tons of white fish in ice 

inher trawling days, should take 250 or more 
tons of pilchards with ease. 

Norwegian Seiners 

The big Norwegian seiners carry a bas- 
boat, or towing boat, used for two main func- 

tions intheirfishery. It carries an auxiliary 
sonar installation. When a sizable shoal has 
been located by the mother vessel, the bas- 

boat is launched to obtain at close range in- 
formation on its depth, direction, and approx- 
imate speed. 

Meanwhile, the seiner stands off to avoid 
disturbing the fish. Only when she has re- 
ceived the report from the bas-boat, by 
walkie-talkie VHF radio, does she move in 
to trap the fish. 

The second function of the towing boat is to 
pull the bows or stern of the seiner out of the 
net if the wind tends to pushher hull towards 
it; for this work, she is given a powerful en- 

gine. 

Most Icelandic seiners, on the other hand, 
use their towing boatfor this second role only. 
It does the work of a transverse thrust pro- 
peller. 

Southern Sea's Bas-Boat 

Southern Sea has imported an 18-ft. glass- 
reinforced, plastic bas-boat from Norway. 
Whether it willbe usedfor one or both of these 
roles willbe decided after experiments onthe 
fishing grounds. The plastic boat is powered 
by a 95-hp. diesel, equipped with hydraulic 
steering, and carries its own sonarfish find- 
er. ("The South African Shipping News and 
Industry Review," Mar. 1968.) 

Ivory Coast 

PLANS FISH IRRADIATION PROJECT 

The Fisheries Department ofIvory Coast, 
West Africa, plans to initiate a fish-irradia- 

tion project. It awaits the arrival in a few 
months ofa ''Gamine III'' irradiator modified 
for use with fish, fruits, grains, and vege- 

tables. 

French Aid 

The project will be financed by France's 
Fonds d'Aide et de Cooperation(F.A.C.), sub- 
jectto approval by the Fonds Europeen de De- 
veloppement (F.E.D.). The irradiator willbe 
shared by other scientific and developmental 
institutions in Abidjan. It will focus pri- 
marily on the abundant sardinellas (Sardinella 
aurita and Sardinella eba) andthe 'Fritures 
(Otoperce aurita), Preliminary work on this 
project was startedin 1966 bytwo EURATOM 
experts. (Regional Fisheries Attaché, Amer- 

ican Embassy, Abidjan, May 17, 1968.) 



Senegal 

FISHING INDUSTRY IMPORTANT 
BUT GROWTH SLOW 

The fishing industry of Senegal is an im- 
portant part of the economy--but prospects 
for significant growth are not good. The in- 
dustry contributes about 3% of the country's 
gross domestic product, 10%-12% of its ex- 
port cannings, and work for about 25,000 
people. 

The industry is largely "traditional." 
About 80%-85% of all fish landed are caught 
by small, canoe-type, fishing boats called 
"pirogues'"' that operate close to shore. 
Thirty-three percent of the pirogues are 
powered by outboard motors, which may be 
bought without paying Senegalese customs 
duties; the remaining 67% use sails. 

The boats are mannedby 2 to 6 fishermen 
and equipped with handlines and/or small 
nets. The bulk of their production is sold 
freshin the localmarkets. There are no re- 
frigerated trucks carrying fresh fish to the 
interior. There areno coldstorage facilities 
outside Dakar and afew large interior cities. 

Most of the statistics in this report are 
extremely rough estimates by government 
fishing experts. 

Shrimp Fishing 

Shrimp fishing in Senegal has been a grow - 
ing industry and stillhas much room for de- 
velopment. Fishing experts believe that both 
sea and river shrimp production can easil 
be tripled without danger of 'overfishing."' 
Production in the 1966/1967 season was es- 
timated at about 1,100 tons, 160 tons more than 

in 1965/1966. Virtually all present shrimp 
productionis exportedto France. The shrimp 

processing companies, however, have indi- 
cated interest in exporting to the U.S. 

The shrimp trawlers operating out of 
Senegal fish mainly for the P. duorarum, 
found intwo distinct zones: one over a large 
plateau extending northfrom Cayar, 100Kms. 
north of Dakar, to Saint Louis on the Mau- 

retanian border; the other is over a small 

plateau just south of Cape Roxo on Senegal's 
southern border with Portuguese Guinea. 

Industrial Fishing 

The few industrial fishing boats supplying 
the processing industry are mainly French 
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owned. In the 1966/67 season, there were 43 
French boats. They serve primarily the tuna 
canning industry. 

Senegalhas 5fishing vessels withfreezing 
facilities belonging to the government-owned 
and operated Société Sénégalaise d'Armement 
et de Péche (SOSAP). These boats were 
acquired from France under a loanagreement. 
Senegal wants to increase her share of indus- 
trial fishing. She ordered 10 tuna boats from 
the Soviet Union under the 1965 accord. The 
Soviets agreed then to loan Senegal $6.7 mil- 
lion for the tuna industry. 

Senegal also intends tobuyfour more boats 
from France for delivery by 1973. Senegal 
seeks to establish its own fishing fleet of 40 
vessels capable of operating year-round out 
of Dakar. 

Industrial Marketing 

Almost all of her processed fish is ex- 
ported to France. Senegal's tuna exports 
benefitfrom ahigher-than-world-price under 
a yearly established quota (11,000 tons in 
1966/1967 season). Tuna production has 
averaged only 8,000 tons in recent years, so 
Senegal has been able to sell virtually all of 
it to France at a profit. Otherwise, the tuna 

industry would have faced very low world 
prices and had to export at a loss. 

Many local observers believe that the large 
(15,000-20,000 ton capacity) tuna-canning 

complex the government is considering build- 
ing with Soviet help would be a financial dis - 
aster. They say present canning facilities are 
operating at less than 50% capacity. In all 
likelihood, there will be no further action on 
the tuna complex until 1973. By then, Senegal 
may have enough boats to guarantee an ade- 
quate supply for the proposed cannery. 

Main Fish-Processing Establishments 

Senegal's 3 tuna canneries, SAPAL, Con- 
serverie du Sénégal, and SCAF, are inthe 
Dakar-Rufisque vicinity. Total production 
capacity is around 20,000 tons--over twice the 
average landed catch during the past 3 years. 

The supply of fish to the canneries is 
strictly controlled by a Paris-made agree- 
ment. Only the Comptoir Sénégalais des In- 
dustries de la Conserve Alimentaire (COSICA) 
is authorized to buy tuna directly from the 
fishermen. Then COSICA distributes to each 
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Senegal (Contd.): 

cannery the percentage of the French quota 
allotted to it. In the last two seasons, a 50% 
share was given to SAPAL, 30% to Conser- 
veries duSénégal, and 20% to SCAF. The 
quota eliminates any supply advantages a 
cannery might get if it owned its own fleet. 

Fish Flour* 

There is only onefishflourfactory: Afric- 
Azote, on Dakar's outskirts. The company 
began in 1964 and has progressively increased 
production. It was 1,620 metric tons in 1966. 

A major expansion of plant facilities began 
in 1967 to raise the plant's present 2.5 ton/hr. 
capacity to 9 ton/hr. 

The breakdown of Afric-Azote's raw ma- 
terials is: 20% tunafish leftovers from can- 

ning plants and 80% sardinella. The fishflour 
from tuna leftovers contains 60%-63% protein, 
and from sardinella leftovers 65%-68% pro- 

tein. However, the company has ordered a 
machine from Sweden that can raise protein 
content of tuna leftover flour to 65%-68% and 
of sardinella flour to 70%-72%. 

Afric-Azote exports all its fish flour; 95% 
goes toFrance to be used primarily as poul- 
try feed. The 1967 F.O.B, Dakar selling 
price was 40 CFA/kg. ($0.16) for sardinella 
flour, and 38 CFA/kg. ($0.15) for the tuna 
flour. 

Sardinella 

Although 20%-40% of Senegal's total annual 
fish catch consists of sardinella, there is 
very little industrial processing of it for 
human consumption. In 1966, a small firm, 
the Société Africaine des Industries du Bati- 
ment (SAIB) undertook to can it. Virtually all 
its first year's production (130 metric tons) 
was exported to neighboring countries, which 
probably will remain its main customers. In 
Europe, the sardinella would have to compete 

against sardines, which havefewer bones and 
higher quality. 

Fish Freezing and Storage 

The Société des Frigorifiques du Sénégal 
(SOFRIGAL) in Dakar handles almost all 
frozen fish business in Senegal. The firm is 
a joint venture: the Banque Nationale de Dé- 
veloppement du Sénégal owns 35%, André 
Dhellemes et Cie de Roubaix SARL 32.5%, and 
Star-Kist Tuna Inc. the remaining 32.5%. The 
plant has a 100 ton/day fish-freezing capa- 
city,a 2,000 ton storage capacity, and an ice- 
production capacity of 40 tons/day. 

According to the official regulations gov- 
erning the tuna fishing campaign, SOFRIGAL 
receives all frozen tuna landed in Dakar for 
reexport later. Since SOFRIGAL is not al- 
lowed to send more than 20% of its tuna ex- 
ports to France in the form of skipjack, it 
may sell its excess frozen skipjack to the 
canneries. 

** Editor's Note: This is fish meal, not fish flour or fish protein 
concentrate (FPC). 

a year. 

Oceanographic Office.) 

HOW DID SEAS, SUCH AS THE BLACK, RED, AND WHITE, GET THEIR NAMES? 

Because the Black Sea is landlocked, it is deficient in oxygen, except near the 
surface. The high concentration of hydrogen sulphide causes a reducing environ- 
ment (opposite of oxidation), resulting in a black color. 

Oddly enough, the recurring bloom of small blue-green algae (Trichodesmium 
erythraeum) imparts the red color to the Red Sea. 

The White Sea received its name from the ice that covers it more than 200 days 

_ The color of the Yellow Sea is caused by the yellow mud which is carried by 
rivers, especially when floods occur. (''Questions About The Oceans," U. S. Naval 
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RED TIDE USED IN ANIMAL FEED 

Experiments show that red tide, Gonyaulaux polyedra, a single celled plant 
pest, is a safe food for laboratory animals. According to a team of California 
and Pennsylvania researchers, rats thrive as well on red tide as on a diet rich 
in casein, a high quality milk protein. Powdered red tide has up to 26 percent 
protein including all the amino acids necessary for nutrition. It could also be 
used as a protein feed for cows but humans cannot digest it. 

Red tide, a type of phytoplankton at the beginning of the aquatic food chain, 
grows abundantly in the ocean off California and Florida. Some scientists be- 
lieve that temperature and the oxygen content of ocean water control the rate of 
its growth. So far they have been able to harvest only small quantities of the 
abundant tide usingfine nets andseines to collect it. (Reprinted with permission 
from "Science News,'' weekly summary of current science, copyrighted 1966 by 
Science Service, Inc.) 

3 U.S. GOVERNMENT PRINTING OFFICE 1968:341-137/1 
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Created in 1849, the Department of the Interior—America’s 

Department of Natural Resources—is concerned with the man- 

agement, conservation, and development of the Nation's water. 

fish, wildlife, mineral, forest, and park and recreational re- 

sources. It also has major responsibilities for Indian and 

Territorial affairs. 

As the Nation’s principal conservation agency, the Depart- 

ment works to assure that nonrenewable resources are developed 

and used wisely, that park and recreational resources are con- 

served for the future, and that renewable resources make their 

full contribution to the progress, prosperity, and security of 

the United States—now and in the future. 

UNITED STATES DEPARTMENT OF THE INTERIOR 

U.S. FISH AND WILDLIFE SERVICE 

BUREAU OF COMMERCIAL FISHERIES 



Bureau of Commercial Fisheries personnel work with the 

coastal fishing industry, container manufacturers, airlines, 

retailers, and wholesalers in developing and expanding 

markets for fresh domestic fishery products. Particular 

emphasis is being placed on developing markets for fresh 

coastal seafoods in the Midwest and the East. 
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A comprehensive view of United States and foreign 
fishing industries--including catch, processing, market- 
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Fishermen guide dungeness crab pot (60-inch diameter) being lowered by boom to power barge. See Article p. 44. 
(Robert M. Meyer) 



HUMPHREY PROPOSES NATIONS DEVELOP 

LEGAL PRINCIPLES FOR OCEAN-FLOOR ACTIVITY 
Vice President Humphrey has proposed 

that the nations of the world seek early agree- 

ment onlegalprinciplesto guidetheir activi- 

ties in exploring and using the deep-ocean 

floor, His proposal was read on June 24 at 

the opening of the Third Conference of the 

Law of the Sea Institute of the University of 

Rhode Island at Kingston, R. I. 

The Vice President is Chairman of the 

National Council on Marine Resources and 

Engineering Development, better known as 

the Marine Sciences Council. 

He noted that a United Nations ad hoc Com- 

mittee is considering such legal principles. 

The U. S. view is that an internationally ac- 

cepted, precise boundary of the deep-ocean 

floor be outlined as soonas feasible. It should 

take into account the Geneva Convention onthe 

Continental Shelf. This boundary can be 

drawn even beforethere is international 

agreement on the general principles appli- 

cable to the deep-ocean floor. 

What Agreements Should Cover 

The Vice President stated that arrange- 

ments on exploiting the deep-ocean floor 

should include provisions for: 

"the orderly development of resources of 

the deep oceanfloor in a manner reflect- 

ing the interest of the world community 

in the development of these resources; 

conditions conducive tothe making of in- 

vestments necessary for the exploration 

and exploitationof resources of the deep 

ocean floor; 

dedication as feasible and practicable of 

a portion of the value of the resources 

recovered from the deep ocean floor to 

world or regional community purposes; 

and 

accommodation among the commercial 

and other uses of the deep ocean floor and 

marine environment,"' 

Marine Sciences Council 

The Marine Sciences Council was set up 

2 years ago by the Marine Resources and En- 

gineering Development Act of 1966, The 

Councilis composed of the Vice President, 5 

Cabinet members, and 3 heads of other Fed- 

eral agencies, It advises and assists the 

President inpolicy planning and coordination 

of the marine science programs of 11 Federal 

agencies, 

—_— 



THE U.S. FISHING INDUSTRY 

Seattle Conference Charts Course 
to Guide Industry Out of Doldrums 

A committee representing the 266 par- 
ticipants in ''The Conference on the Future 
of the United States Fishing Industry,'' held 
in Seattle, Wash., March 25-27, has issued a 
conference report that puts first things first. 

The report states: ''The major conclusion 
to be drawn from the Conference is that the 
principal immediate problems are in the do- 
mestic fishery. Processing, retailing and 
distributing sections are in general doing 
well primarily because of the increasing 
population of consumers. Their primary 
problem is expansionto obtain a larger share 
of the rapidly growing food market." 

The Conference was sponsored by the 
University of Washington College of Fisher- 
ies, BCF, the National Council on Marine 

Resources and Engineering Development, and 
private industry. 

The report discusses the causes of stag- 
nation in the fishing industry, outlines indus- 
try's probable development inthe years ahead, 
and recommends ways to develop a stronger 
industry. 

It recommends 4 major changes that ''can 
do much to rectify the existing situation": 

@ Government policy should be shifted 
"from the predominate emphasis on the pro- 
tective aspects of conservation to a positive 
policy of developing fisheries and an eco- 
nomically healthy seafood industry." 

® The seafoodindustry as a whole should 
recognize that "its future depends upon a 
healthy, domestic fishery which can profit- 
ably harvest the underutilized stocks of fish 
off the U. S. coast," 

e Sections of the seafood industry should 
develop ''a more unified viewpoint" in their 
relationship with public and Governme nt. 

e The fish industry should identify itself 
more closely as a part of the food industry. 

THE DOLDRUMS 

Before the conference convened, Dr, 
Richard Van Cleve, Dean of the College of 
Fisheries, explained the "stagnation" of the 
U.S. fishing industry. He said: 

"By 1966 the annual total world produc- 
tion of fish had increased from about 40 bil- 
lion pounds in 1948 to more than 115 billion 
pounds, The U.S. fishing industry, however, 
did not keep pace with this growth, and over 
the last 30 years production of fish in the 
U.S. has remained almost constant at between 
4 and 5 billion pounds per year. 

"This has been particularly surprising, 
since the consumption of fish and fish prod- 
ucts inthe U. S, has been expanding at about 
the same rate as world production, By 1966 
annualconsumption had grown to 12.4 billion 
pounds, an increase of about 9 percenta year 
since 1958," 

This gapbetween U.S, fish production and 
consumption was so wide, Dr. Van Cleve noted, 

that in 1966 the U. S. imported over 65 per- 
cent of the fish and fish products used, 

THE FISHING INDUSTRY 

The many-faceted fishing industry har- 
vests fish on all U.S. sea coasts and the 
larger fresh waters and sells its catch 
throughout the U.S. Ituses many methods to 
harvest dozenof fish species and makes many 
products. The problems of Maine fishermen 
differ from the California fishermen's, And, 
in many ways, the fishermen!'s problems dif- 
fer from those of processors or distributors. 

While conference participants differed in 
the emphasis they put on industry problems, 
"there was general agreement on the need 
for an economically healthy fishing industry 
which would contribute substantially to the 
domestic economy." 

The U. S. fisherman cannot meet profita- 
bly the domestic demand for many seafood 



products. So the processing and distribution 
sections of the industry depend more on im- 
ported raw materials and finished seafood 
products. Of course, this hurts the fisher- 
man, The committee report strikes a warn- 

ing: The supply of some foreign-caught fish 
will be reduced greatly in the future as de- 
mand for this fish increases abroad, ''This 
could be economically disastrous for the 
processors and retailers who have become 
dependent on imported fish," 

There is irony inthe U.S, situation. The 
U. S. has large stocks of fish off her coasts, 
her fishermen can operate any kind of equip- 
ment anywhere in the world, and she is the 
world's largest market for fish products, 

The report answers 2 very important 
questions: Why do so many fishermen fail to 
make money? Why in the past 30 years has 
the U.S. shifted from producing practically 
all of her fish to importing over two-thirds? 

Many U. S. fishermen are caught ina 
squeeze: the prices they receive are held 
down by other protein foods and by imported 
fish--but their production costs are rising. 
"Not only are many U. S. producers introuble, 
but their problems are expected to become 
worse unless strong remedial measures are 
taken," 

MAJOR CAUSES OF 
FISHERMAN'S PLIGHT 

The report sets forth 3 major causes of the 
fisherman's plight: 

e There are too many boats and fishermen 
inthe traditional fisheries--and the catch has 
leveled off. These fisheries attracted fisher- 
men and investors when catches were rising, 
but when the harvest limit was reached the 
fisheries became unprofitable. ''When gov- 
ernment has stepped in to save the resource 
it usually has regulated the fishermen to 
make them less efficient," 

"Most of our well-known natural stocks of 

fish are near the sustainable limit of produc- 
tion.'' The list includes in -- 

New England 



Pacific Northwest 

Halibut 

Salmon 

California 

Pacific Mackerel 

"Few, if any, of these stocks will yield 
more sustainable catch no matter how hard 
they are fished," 

In all these fisheries, there is ''too little 
return on capitalinvested and too many fish- 
ermen making too little money.'' A solution 
to this problem will come when the fisher- 
man and the investor are rewarded as much 
as labor and the investor in the U. 8. econ- 
omy as a whole. This cannot be achieved 
"as long as everyone who chooses is per- 
mitted to enter these fisheries." 

e Many State and Federal restrictions 
prevent development of new fisheries--for 
example, of Alaska herring, California an- 
chovy, and Gulf of Mexico threadfin herring. 

e Confusion is produced by the separate 
jurisdiction of States and the "lack of effec- 
tive coordination'' of management or inves~ 
tigation across State lines. Added to this is 
the 12-mile fisheries limit recently claimed 
by the U.S., which creates a limbo of author- 
ity or action between the 3-mile territorial 
limit and the 12-mile limit, 

FUTURE HOLDS SOME PROMISE 

Despite the many problems of the fishing 
industry, the report states thatthe "future is 
promising for using underutilized species." 
U. S. fishermen could increase their catch 
off U.S. coasts at least tenfold, They can do 
it more economically than a foreignfleet that 
has to come thousands of miles, At present, 
because the public does not know most of these 
stocks, the fishes have no ''market identity." 

Most of these stocks are not in the areas 
of the traditional stocks. They ''require dif- 
ferent fishing gear, different handling meth- 
ods, and different processing methods." But 
all these stocks are nutritionally equal to the 
traditional species andmany are comparable 

in taste appeal. If these stocks were fished, 
they could supply the rapidly growing market 
for high-quality protein foods. 

"The largest marketing opportunities in 
terms of volume are in the production of fish 
meal, fish protein concentrate (FPC), and 
frozen fish blocks." 

There are large, growing U.S. markets for 
fish meal and frozen blocks, now dependent 
largely on imports, and both can be made 



Fig. 1 - Fish meal. 

Fig. 3 - Frozen fish blocks. 

from many species. FPC "is expected to of- 
fer a major market in the near future.'' The 
pet food industry offers another large market 
for fish. Thereport emphasizes: 'Our fish- 
ermen can reach these markets only if they 
supply raw materials at a price competitive 
with that of other suppliers of plant and ani- 
mal protein," 

The fishing industry has other opportun- 
ities. It can increase the catch of many high- 
er-prices species: certain crabs, mollusks, 
andnorthernshrimp. By modifing processing 
techniques, more fishery products can enter 
the burgeoning convenience-food market at 
higher retail prices. 

While the Seattle conference did not con- 
sider aquaculture at length, the report states: 
"It offers many opportunities for the produc- 
tion and sale of high-priced fishery products. 
It does not.seem to offer a significant prom- 
ise anywhere inthe U. S. to produce low- 
priced animal protein in the near future." 

RECOMMENDATIONS 

In recommending the 4 major actions listed 
above to correct problemsin the U. S, fishing 
industry, the committee emphasized that the 
following ''precepts and principles'' must be 
applied: 

e A large part of the fishing fleet is 'rel- 
atively efficient within the existing legal and 
economic restraints onthe fisheries.'’ When 
the restraints are lifted, the fishermen will 
adopt new methods and equipment. 

e It is technically feasible to develop a 
strong fishing industry that can supply "a 
Significantly larger portion of the fish con- 
sumed in the U. 8," 

@ It isfeasibletouse the sea's resources 
more fully--and also to give ''suitable priori- 
ties to recreational, esthetic, scientific, or 
other uses of the living resources." 

e Effective ways of managing most U.S. 
and foreign fisheries in U. S. waters do not 
exist. The ways must be developed rapidly, 

e The present divided authority in man- 
aging U.S. fisheries is impractical and must 
be corrected, 

e Fishery regulations should be designed 
to encourage rather than discourage fishing 
efficiency, 



e The industry's continuing deterioration 
or greater dependence on imports is not in 
the best interests of the U. S. 

Based on the above fundamentals, the re- 

port recommends to all concerned: 

e Consider jointly, because they are inter- 
dependent, development of the ocean's po- 
tential to help solve world food shortages and 
development of a strong U.S. industry. Gov- 
ernment should help. 

e Areas of authority in managing re- 
sources must be defined better, This would 
permit effective use of scientific manage- 
ment knowledge--and development of re- 
searchto investigate condition of fish and 
shellfish stocks. 

e Consider the "limited entry concept of 
management.. .to improve efficiency of 
harvesting living resources with adequate 
safeguards to avoid monopoly." 

e Government at all levels should elimi- 
nate restrictions based on cutting the fisher- 
man's efficiency. 

e Remove unwarranted restrictions on 
marketing fishery products: for example, 
the requirement that FPC be marketed in 1- 
pound packages, The U. S. must strengthen 
its policy on the rational use of living re- 
sources of the high seas. 

e Government aid must be directed main- 
ly toward encouraging use of underutilized 
stocks--and evolutionof effective fishing and 
processing systems for existing fisheries. 

e Government should identify and then 
help when production of existing fisheries 
can be raised by developmental work, One 
example is hatchery production of coho salm- 
onasound economic basis by Columbia 
River hatcheries. 

e Government, industry, and universities 
should develop data to permit evaluation of 
the fishing industry's status. One study 

should compare costsfrom producer to con- 
sumer in the U. S. and abroad. 

e Industry should develop and expand the 
market for seafood items by insuring high 
quality ''through quality control of raw ma- 
terial, production, and distribution by the in- 
dustry.'' Government inspection systems 
should be designed, The fishing industry 
should operate as part of the food industry 
and so benefit from the latter's marketing 
and sales-promotion techniques. 

Committee Offers Some New Ideas 

In summary, the committee states that its 
recommendations differ from most made pre- 
viously. They stress the need for a more 
postive U. S. policy toward developing the 
fishing industry; encourage improvement of 
efficiency in fishing fully utilized stocks; 
emphasize the development of underutilized 
stocks; suggest change in Government re- 
sponsibility for managing fisheries; propose 
industry action to improve its position in the 
U. S. food market. 

If industry, universities, and Government 
carry out these proposals, the committee 
states, the seafood industry would be able to 
react to opportunities to develop resources 
off U. S. coasts, adopt technological innova- 
tions, and make itself strong. 

The report concludes: ''Major problems 
confronting our industry can be resolved by 
a cooperative approach of industry, the aca- 
demic community, and government, but their 
resolution will depend strongly on govern- 
ment policy and attitude towards domestic 
fisheries." 

Dr. Donald Bevan, associate dean of the College of Fisheries, 
was chairman of the report committee. Other members repre~ 
senting the University, Government, and industry were: Dayton L. 
Alverson, Rovert L. Burguer, James A. Crutchfield, Brewster 
Denny, John B. Glude, Donald R. Johnson, Ralph W. Johnson, 
John Liston, Marion E, Marts, George Pigott, William F. Royce, 
Sigfryed Jaeger, and Harold Lokken. 



UNITED STATES 
Ford Foundation Aids 

Science of Ecology 

The Ford Foundation has granted $3,964,550 
to 7 universities to advance the science of 
ecology. Ecology deals with the interrela- 
tions of living things witheach other and with 
their common environment. Today there is 
a shortage of ecologists and the foundation's 
action seeks to improve the situation. 

The 7 universities are Yale, Johns Hop- 
kins, the University of Washington, British 
Columbia, Missouri Botanical Gardens 
(affiliated with Washington University), 
University of California, Davis Campus, and 
Colorado State University. 

In 1967, the foundation gave the University 
of Chicago $1,036,000 and Princeton $372,000 

Vehicle to study ocean'supper layers. Biologist Reginald Gooding 
in observation chamber of raft "Nenue'" of BCF'!s Biological 
Laboratory in Honolulu. 

Gooding designed and built it to study fishes that accumulate 
under floating objects atsea. View chamber extends 7 ft. under 
water. Incramped quarters, biologists view and photograph many 
creatures, (Photo: J. J. Magnuson) 

to expand programs in ecology. Five of the 7 
new grants are for the same purpose. 

Avoid Unplanned Exploitation 

The chief of the foundation's natural re- 
sources and environment program, Gordon 

Harrison, made clear that the organization 
did not seek to stop or even slow mankind's 
exploitation of environments. It did want to 
help man exploit wisely--and so avoid the 
disastrous results of unplanned exploitation. 

Harrison said industry creates civiliza- 
tions, but industrial exploitation has polluted 
man's environment. He noted that inorganic 
fertilizers increase crop yields--but deplete 
the soil. And new fishing techniques greatly 
increase the catch--but encourage over- 
fishing. This, Harrison added, threatens the 

survival of food fishes on which people and 
large industries depend. 

Population Boom 

To these problems, Harrison emphasized, 

add the population explosion. 

"The precipitous increase in human pop- 
ulation has begun all over the world to put 
unprecedented demands on natural resources 
to feed and clothe the multiplying generations, 
to absorb wastes of industrial and life proc- 
esses, and to provide living environments 
conducive to human well-being," he said. 

"Some of the first consequences of these 
population pressures are already critical and 
highly visible--inadequate food supply in the 
less developednations, pollution in developed 
areas," 

Governments apply technological reme- 
dies that work for a time. But they can have 
"consequences in the longer run that precipi- 
tate other crises, unless ecology and related 
sciences produce the solutions." 



Fishery Rights and the Law of the Sea 

A Summary of Our Fishing Rights and Obligations on the High Seas 

By John Radovich* 

The appearance of the Soviet fishing fleet 
off California's coastin 1967 has aroused the 
emotions of at least a portionof California's 
commercial and recreational fishermen, 
Some are saying, ''We told you they were 
coming,'' and others were asking, 'Why 
doesn't the U.S. Navy or Coast Guard or 
someone chase them away? What right do 
they have off our coast, exploiting our stocks 
of fish and competing with our fishermen?" 

The answer is, ''They have a legal right 
to fish off California's coast provided they 
fish at least 12 miles offshore." 

Under international law, the high seas are 
not subject to the jurisdiction of individual 
countries. They are free for the use of all. 
However, there are rules and procedures by 
which fish may be protected from over- 
exploitation. 

Up to 1958, a body of international law of 
the sea had developed through the common 
practice of nations, the unilateral proclama- 
tions of some andthe bilateral or multilateral 
treaties amongothers. In an effort to codify 
existing law into treaty form, resolve existing 
issues, and establish some international 

system for protecting and conserving the 
living resources of the sea, the United Nations 
sponsored a Law of the Sea conference in 

Geneva, Switzerland, in 1958. 

There were 86 nations present at this 
conference, and they hammered out four 
different conventions, or agreements, which 

have, to different degrees, gained a measure 
of stature as international law. 

The four conventions were the ''Convention 
on Fishing and Conservation of the Living 
Resources of the High Seas,'' the ''Convention 
on the Territorial Sea and the Contiguous 
Zone,'' the ''Convention on the Continental 
Shelf,'' andthe ''Convention onthe High Seas." 
These four conventions, or agreements, laid 
the basis for determining the rights and 
duties of nations onthe oceans and in the 

conservation of the living resources of the 
sea. To the extent that these conventions 
codify existing principles of international law, 
they are, of course, binding on all nations. 

Conservation of the Living Resources 
of the High Seas 

The Convention on Fishing and Conserva- 
tionof the Living Resources of the High Seas 
was the first todevelop an international code 
for the conservation of fisheries. 

This convention provides, among other 
things, that the coastal state has a special 

interest in maintaining the productivity of 
the living resources in any area of the high 
seas adjacent toitsterritorialsea. The 
coastal nation also has the duty to enter into 
negotiations with nations fishing for these 
resources and the other nations in turn are 
obligated to negotiate in order to develop 
conservation measures. 

If, after negotiating for six months, an 

agreement hasn't been reached, the coastal 
nation may unilaterally adopt conservation 
measures to protect and conserve the re- 
sources, The measures adopted by the 
coastal nation cannot discriminate againsta 
distant fishing nation, and must be based on 
sound scientific findings. For example, the 
total harvest of a resource could be regulated, 
but the other country or countries involved 
still would be entitled to a share inthe harvest. 

Should these measures be disputed by the 
fishing nation, then the matter is referred 
to a special commission of five members 
for resolution. 

The convention further defines conserva- 
tion aS measures resulting in the optimum 
sustainable yield to secure a maximum supply 
of food and other marine products. 

This convention has not been ratified by 
the Soviet Union because of its views on the 
compulsory settlement of disputes as con- 
tained in the convention. 

Chief, Marine Resources Branch, Califomia Department of Fish and Game, 
Reprinted from "Outdoor Califomia, " May/June 1968. 



Consequently, the terms of the convention 
are not binding on the Soviets. However, 
they have been willing to negotiate fisheries 
agreements under the substantive terms of 
the convention. 

Convention on the High Seas 

The convention on the high seas established 
four freedoms which had been commonly 
practiced prior to the convention: freedom of 
navigation, freedom of fishing, freedom to lay 
submarine cables andpipelines, and freedom 
to fly over the high seas. These freedoms 
apply to both coastal and noncoastal nations. 

Convention on the Territorial Sea 

and the Contiguous Zone 

The convention on the territorial sea and 
the contiguous zone sets out criteria by which 
nations can measure their territorial seas, 
sets down rules governing the innocent 
passage of ships through the territorial sea 
of a coastal nation, and defines the contiguous 
zone of a country'sterritorial sea as extend- 
ing beyond the territorial sea but not more 
than12 miles seaward fromthe baseline from 
which the territorial sea is measured, 

Within this contiguous zone, the coastal 
nation may exercise control necessary to 
prevent infringement of its customs, fiscal, 
immigration, or sanitary regulations, and 
may punish infringement of these regulations 
committed within its territory or territorial 
sea, The width of the territorial sea was not 
defined. 

The Continental Shelf 

The convention on the continental shelf 
establishes the sovereign right of coastal 
nations to explore and exploit certain natural 
resources, The resources involved include 
mineral and other nonliving resources of the 
seabed and subsoil, and sedentary living 
organisms such as crab, which, at the har- 
vestable stage, are unable to move except in 
physical contact with the seabed. The con- 
vention does not apply to the free swimming 
fishes, nor to the waters, above the conti- 
nental shelf, 

The continental shelfis defined as the 
seabed adjacent to the coast outside the 
territorial sea to a depth of 200 meters, or 
beyond that limit tothe extent of the exploita- 
bility of naturalresources. This brings into 
focus the need for a rapid expansion and in- 
creased competence in ocean engineering, 
technology, and science, if the United States 
is to take advantage of the vast resources 

available to it under the terms of the con- 

vention on the continental shelf. 

However, since the test of exploitability 
for expanding the outer boundary of the con- 
tinental shelf is an objective rather thana 
subjective one, the technology for developing 
marine resources of the continental shelf 
does not necessarily have to be that of the 
United States. All nations' continental 
shelves are extended in accordance with the 
most advanced technology. Prevailing 
thought is that the deep sea bed may not be 
subject to this convention, 

Territorial Sea and Exclusive 
Fishing Zone 

The Geneva Convention failed to adopt 
definitions of the territorial sea and an 
exclusive fishing zone in 1958, A second 
Geneva Convention was held in 1960 where 
one proposal of many failed by one vote of 
having the necessary % vote for passage. 
This measure, proposed by the United States 
and Canada, defined a six-mile territorial 
sea and another adjacent six miles (total of 

12) as anexclusive fishing zone for the 
coastal nation. 

Since 1960, well over half of the coastal 

nations represented at the Geneva Conven- 
tions have established exclusive fishing zones 
of 12 miles, The United States took this step 
in 1966, and now has a territorial sea of three 
miles and an exclusive fishing zone of nine 
more miles (total of 12 miles), 

Because of the general support for the 

12-mile contiguous fisheries zone and because 
of the relative absence of protest from the 
leading maritime nations of the world to the 
unilateral acts proclaiming such zones, it is 
likely that these claims will ripen into inter- 
national law at some point in the future and 
will, in the interim, notbeheld to violate 
present international law. 

However, Since some countries are claim- 

ing territorial seas or contiguous fishing 
zones of up to 200 miles, continued difficulties 
are anticipated between nations until these 
conflicts are resolved. The United States 
does not recognize any claim for an exclusive 
fishing zone beyond 12 miles, 

The Russians 

The Russian fishing vessels which first 
appeared off the coast of California in 1966 
and have been fishing farther than 12 mils 
off our coast have a legal right to do so. And 
even though the United States has approved 
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all four conventions and the Russians only 
three, Russia still has observed the terms of 
the fourth convention, the conservation of the 
living resources of the high seas, and has 
displayed a willingness to negotiate with the 
United States for the conservation of species 
under the terms of this convention, 

of 

U. S. Food Fish Stocks at Midyear 

About Same As in Mid-1967 

On July 1, total U. S. cold-storage holdings 

of food fish were about the same as a year 

earlier. But individual commodities revealed 

differences. 

Stocks of fillets and steaks of every 

species, except pollock and flounders, were 

down from July 1, 1967. Total stocks were 

nearly 8 million pounds lower. Stocks of 
ocean perch were more nearly normal (last 

year's holdings were high.) 

New England groundfish production was 

down but imports have kept prices stable. 

On the other hand, stocks of fish blocks 
were up nearly 8 million pounds, and fish 
sticks and portions up 33 million pounds. 
Foreign fish-block producers will need to 
shift more of their production from fish blocks 
to packaged fish fillets to keep the prices of 
the 2 markets in line with each other. 

Pacific Halibut 

On July 1, total U. S. stocks of Pacific hali- 
but were down 43 million pounds from a year 
earlier. 

On June 1, Canadian holdings of halibut 
were up because the 1967 strike there delayed 
the halibut season. The season is below ex- 
pectations in landings and prices. 

Because U.S. stocks were down and the 
season will close this fall with lower-than- 

expected catch, higher halibut prices will be 
needed to ration the available Canadian and 

U. S. stocks through the winter until the new 
season starts in May 1969. 

Low Sockeye Run 

This is the second year in a row that the 
major run of red, or sockeye, salmon in 
Alaska is very low. The rest of the salmon 
season needs to be watched closely this sum- 
mer to determine quickly the price level nec- 

essary to move thenew canned salmon pack 
evenly through June 1969. By September, 
nearly all the pack will be in. 

Shellfish 

Shellfish stocks were down more than 3 
million pounds from a year earlier. Every 
shellfish item except raw shrimp was down. 
The drop in breaded and other forms of 
shrimp was enough to bring total stocks of 
shrimp down slightly. 

A normal shrimp-production season in the 
Southern States is expected this year. 

Scallops 

Scallop production on the Atlantic coast 
was low for both Canadian and U. S. fisher- 
men--and.prices were high. 

The new scallopfisheryof Alaska must be 
followed closely to determine its size--and 
to maintain a price level that will keep con- 
sumption in line with available supplies. 
(BCF Branch of Current Economic Analysis) 

> ry it! \ 
Les oy 

Value of Imports Is Up From Year Ago 

U. S. imports of edible fishery products 
during January-May 1968 were worth $241 
million--19% above the 1967 period. This was 
reported inthe July 15, 1968, issue of 'Inter- 
national Commerce," published by the Bureau 
of International Commerce. 

Imports of meat and meat preparations 
during January-May 1968 increased 15% over 
the 1967 period. 

Predicts More Imports 

The Bureau of International Commerce 
predicts: ''Both meat andfish purchases will 
be greater thanlast year. Higher U.S. prices 
and less vigorous demand in other major im- 
porting regions have contributed to the rise 
in meat arrivals so far in 1968. Imports of 
fish will reverse their 1967 decline largely 
because of improved prices and inadequate 
inventories." 



Pacific Halibut Landings 
Are Below Normal 

In 1968, Pacific halibut landings by U. 8S. 
and Canadian vessels are expected to be about 
58-59 million pounds. The 1968 quota is 58.5 
million pounds. In 1965 and 1966, landings 
surpassed the quota by 4-5 percent; in 1967, 
landings were 7 percent short of the quota. 

In 1968, only about 27-28 million pounds 
will be caught by U. S.vessels. By May 31, 
the U. S. share was only 41 percent of total 
landings. Last year, fishing for Pacific 
halibut was hampered by a prolonged Canadian 
fleet strike and lower prices. No strike 
seems in the offing, but halibut prices con- 
tinue low. 

By July 1, landings were higher than a year 
ago but lower than preceding normal years. 
However, inventory islower and consumption 
higher. The fishing effort of the U.S. and 
Canadian halibut fleets might be affected if 
the present low-price trend continues. 

ae 
Fish Meal From TVA Shad & Carp 

Used in Broiler Growth Study 

Fish meals made from shad and carp taken 
from lakes of the Tennessee Valley Author- 
ity (TVA) are equal to menhaden fish meal 
for broiler growth and feed efficiency. This 
was reported by University of Tennessee 
scientists. They also stated that carp fish 
mealis equal to menhaden fish meal in chick 
pigmentation properties. 

The scientists conducted a 4-week growth 
study to determine the effects of several 
levels of fish meals prepared from TVA shad 
and carp on broiler growth, feed efficiency, 
and xanthophyll (natural yellow) pigmentation. 
They used 480 broiler-type cockerel chicks. 

The Study 

Each fish meal was added to the diet to 
supply fish protein equivalent to that supplied 
by 2,4,6, 8, and 16 percent of a high-quality 
menhaden meal. A diet containing no fish 
meal was fed as a negative control. 
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Results 

The average body weight and feed effi- 
ciency of the chicks didnot differ significantly 
between treatments. Skin pigmentation gen- 
erally increased as fish-meal level in the 
diet increased. At the 2, 4, and 6-percent 
supplementation level, chicks fed diets con- 
taining shad fish meal were lighter in color 
than those fed diets with carp and menhaden 
fish meals. No evidence of thiamine defi- 
ciency was noted in any chicks. (''Feed- 
stuffs,'’ June 22.) 

Shrimp Supply Rose 15.6% in 1967 

The available U.S. shrimp supply in 1967 
was 15.6% higher than in 1966 and 20.1% 
above 1965. Shrimp imports again seta 
record in 1967. They increased 4% above 
1966 and 13.3% above 1965. 

aN 

Lake Superior Sea Lampreys 86% 
Less Than In 5 Years Before Controls 

The catchof adult lampreys at the 16 elec- 
tricalbarriers on U. S. streams tributary to 
Lake Superior was 7,936 this year. The catch 
was much above the level during the past 2 
years--but below the average for all years 
since chemical control affected the lampreys. 

In 1968, the lamprey population is 85% be- 
low the 5-year average before controls were 
used. 

Panamanian Fishermen Grateful 

for BCF Gift of Haul Seine 

Members of a fishermen's cooperative in 
the village of Montijo, Panama, short of nets, 
have received a farm-pond haul seine from 
BCF. They are grateful for it. The fisher- 
menexpect the gift to increase their catches 
up to 40 percent, according to newspaper re- 
ports. Many undernourished families in 
Veragus Province also will benefit. 
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The seine was released to the Peace Corps 
by BCF's Branch of Exploratory Fishing at 
Kelso, Arkansas. 

Japanese Survey U. S. Household 

Use of Canned Tuna in Brine 

The Japan External Trade Organization 
(JETRO) recently conducted a household 
survey in the U.S. to determine consumer 
response to canned tuna in brine. A total of 
370 householders in Boston, New York, and 
Philadelphia were asked how many times a 
week they ate canned tuna, An average of 3 
percent said it now uses canned tuna twice a 
week compared with once a week 2 years ago. 
The frequency of consumption rose more 
among the relatively heavy users. 

Why They Eat It In Brine 

Among householders eating canned tuna 
in brine, those who use more now than 2 
years ago exceeded those who reported using 
less now. Reasons for increased consump- 
tion were: ''for diet," "taste,'' children's 
preference,'' etc. Among the lighter users 
arelatively high percentage said its consump- 
tion dropped because children's preference 
had changed. 
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The study of frequency of consumer shift 
between in-oil tuna and in-brine tuna revealed 
38 percent switched frequently from one type 
totheother. Many of them switched because 
they ''wanted to change," and a fairly large 
number was motivated by price. 

52% Chooses Quality 

Among users of Japanese canned tuna in 
brine, 52 percent said its choice was based 
on quality, and 9 percent said price. Users 
of Japanese brands in the 3 cities averaged 
62 percent; this indicated majority of in-brine 
consumers prefers Japanese pack, 

Fifty-one percent of respondents correctly 
identified Japanese pack, one percent mistook 
Japanese fora U.S. pack, and 56 percent 
correctly identified the origin of all brands. 

Price A Factor 

Thirty-eight percent of respondents said 
price was an important factor, while 62 per- 
cent denied it. In New York, 54 percent of 
users were motivated by price. The impor- 
tance of price inducements varied with the 
city. 

Brand Loyalty 

Seventy-two percent of brand users said 
they would stay with brand regardless of 
price change. In New York, brand loyalty 
was stronger than in the other 2, Among 
canned tuna users, a large majority re- 
ported it would change brands if price moves 
2-5 cents per can; hardly any said they would 
change for a price difference of less than 2 
cents. However, among relatively heavy 
users, 11 percent said it would change brands 
even foronecent. This isnoteworthy because 
price change would have greater effect on 
budget of large families that consume more 
canned tuna. 

How Often Eaten 

Among persons interviewed, about 20 
percent were regular users of canned tuna 
in brine, 16 percent were occasional users, 
and 63 percent were nonusers. Of nonusers, 
only about 40 percent said they would prefer 
canned tuna in oil, and 38 percent were not 
aware of availability of canned tuna in brine. 
Of the 38 percent, 25 percent did not know 
such a product existed, and 13 percent has 
never tried it. (""Katsuo-maguro Tsushin," 
June 12 & 13.) 

Translation of Soviet Fishery Journal 

The American Fisheries Society has re- 
ceived an 18-month grant of nearly $25,000 
from the National Science Society for a proj- 
ect entitled, ''Translation of Journal, Prob- 
lems of Ichthyology (1968 Volume)." The 
Society will translate, edit, print, promote, 
and distribute the 1968 volume of ''Voprosy 
Ikhtiologii" (Problems of Ichthyology), a pub- 
lication of the Academy of Sciences of the 
USSR. 

The English-language edition will run to 
more than 800 pages per volume. The trans- 
lation of the first 1968 issue of the journal 
was slatedto be completed and distributed in 
July 1968. Subscriptions can be ordered for 
$48 per volume from the American Fisheries 
Society, 1040 Washington Bldg., Washington, 
D. C. 20005. 
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Scientists Hope to Solve Mystery 

of Deep Scattering Layer 

One of the great mysteries of the ocean-- 
deep scattering layers--has turned scientists 
of the U.S. Naval Oceanographic Office into 
detectives. These seagoing sleuths recently 
netted their ''evidence,'' thousands of marine 
organisms, on a7-day cruise north of Hawaii. 
The task is to analyze the evidence in the lab- 
oratory hoping that it will shed some light on 
the composition of the deep scattering layers. 

The marine life caught on the Pacific 
cruise, the first of its kind undertaken in the 

Pacific by the Office, will be compared with 

specimens collected since July 1965 on simi- 
lar operations in the Atlantic. This should 
help the scientists develop a worldwide view 
of the deep scattering layers, which were 
discovered by accident during World War II. 

What Scattering Layers Are 

Deep scattering layers are horizontal, 
sound-scattering, bands that exist at various 

depths, generally in the upper 3,000 feet, 
over broad reaches of the world's oceans. 
The bands often produce ''false bottoms" on 
the recording traces of echo-sounding de- 
vices. Cartographers have charted nonexist- 
ent shoals because their sound equipment 
traced deep scattering layers instead of the 
actual sea bottom. 

Scientists have learned that marine ani- 
mals making up the deep scattering layers 
migrate to the surface at sunset and descend 
to mid-depths at sunrise. Now oceanogra- 
phers must determine the types of marine 
life inhabiting the deep scattering layers. 
Although they believe the most important 
organisms in the layers are fish possessing 
swim bladders, which act as air bubbles to 

scatter sound waves, they have identified 

only afew. Fish known to inhabit the deep 
scattering layers are lantern fish, hatchet 

fish, and bristlemouths. 

Fish Swim Bladder 

A fish swim bladder is an excellent scat- 
terer of sound energy. The frequency of the 
sound it scatters best, its resonantfrequency, 

will vary--depending on the depth and diam- 
eter of the bubble. A small bubble hasa 
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higher frequency than alarge one. Scientists 
know that the swimbladder expands and con- 
tracts as the fish migrate up and down the 
water column, but they do not fully under- 
stand its mechanisms. 

Problems 

The high mortality rate ofthe delicate: 
animals has made the job of analyzing the 
gases contained in the swim bladders, and 

determining the oxygen needs of thefish, 
extremely difficult. The very act of catching 
the organisms, in nets lowered to as muchas 

360 fathoms, shocked the animals. Theywere 

either injured or killed as they thrashed 
against each other and against the nets. Rapid 
temperature change from the depth of capture 
to the surface also may have caused many 
organisms to die before landing. 

Equipment 

Thirty-six different collections or catch- 
es, with a 10-foot Isaacs-Kidd midwater trawl 

and a 6-foot Tucker net, were made during a 
4-day stay at the study site, 240 miles north 
of Oahu. Biologists will identify the organ- 
isms andtry to determine the depth at which 
they were caught--their vertical distribution 
inthe water column. Catches withthe Tucker 
net, which opens andcloses at predetermined 
depths, will help the biologists determine 
vertical distribution. The Isaacs-Kidd trawl, 
an open net, caught marine life at all levels. 

A 4-chambered sampler, which can be elec- 

trically triggered to close at any depth to 
collect 4 separate samples, will be used on 
future trips. 

Acoustic Measurement 

At present, acoustic measurement of the 

layers is made with a "bomb" or a 2-pound 
charge of TNT, detonated at a predetermined 
depth by a pressure-activated device. Though 
"bombs" provide valuable information on 
sound scattering, they are not suitable for 

measuring individual layers. Experiments 
are being conducted with a pulse sounding 
system--a directional, downward-looking 
instrument similar to the echo-sounder used 
to chart the oceanfloor. This system should 
permit detailed measurements of individual 
layers atseveral different frequencies. Both 
methods were used on the Pacific cruise, but 

the pulse system still needs development. 
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The "bombs" gave more valid information. 
Measurement techniques are continually 
improving, and the scientist hope they will 
be able to chart the layers--for the Navy 
and the marine SOMITE 

Gulf Stream Weanders Probed 

Six oceanographers ofthe U.S. Naval 
Oceanographic Office are trying to answer a 
question this summer that puzzles ocean 
scientists: ''Why does the Gulf Stream sud- 
denly begin to wander aimlessly along its 
northern edge after flowing from Florida to 
Cape Cod on a fairly straight, well-defined 
path?'’ These meanders are deviations of 
the current's flow pattern. 

During a combined ship-aircraft opera- 
tion, the oceanographers are studying the 
structure and rate of change in the meanders 
along the Gulf Stream's northern boundary. 
The primary phenomena being investigated 
are "the volume of water transported by the 
meanders, the distribution of heat inthe study 
area and the horizontal or vertical flow of 
sea water as it deviates from its flow pattern." 

The Area 

The scientists selected a 55,000-square- 

mile area about 200 miles south of Halifax, 

Nova Scotia. This area is broad enough to 
cover Several branches of the meandering 
Gulf Stream. It was chosen because it is 
well east of Mt. Kelvin, the largest under- 
water mountain in the chain off New England. 

The oceanographers reached their desti- 
nation July 20 aboard the USNS "Lynch." 
An aircraft carrying other scientists was 
scheduled to make 6 flights over the area 
starting July 29. 

The Lynch oceanographers have divided 
their 5-week operation into2 phases as their 
shiptravels east-west path over the area. 

The Operations 

Every 10 miles along the east-west course, 
they drop expendable bathythermographs. 
These are instruments used to detect and 
record the water's temperature distribution 
pattern in relation to depth. The bathyther- 
mographs are ''expendable'’ because the 
scientists do not have to recover them to get 
the data. The instruments are catapulted over 

the ship's side and are connected by wire to 
recorders aboard the vessel. These record- 
ers make atemperature trace as eachbathy- 
thermograph sinks. 

At stations on the survey area's borders, 
the scientists are using new instruments 
called STDs to obtain data to compute the 
relative current velocities andthe volume of 
water coming through the area. They also 
are collecting temperature and salinity data 
with 13 Nansen bottles wired for different 
depths and lowered on one string to the ocean 
floor. Continuous surface measurements of 
salinity and temperature are being obtained. 

Second Phase 

Phase II of the operation was scheduled to 
begin August 9. Essentially it willrepeat the 
bathythermograph tests of the first phase. 
The second readings compared with the first 
may give the scientists anidea of any changes 
in the course of the meanders. 

The Lynch oceanographers hope to obtain 
preliminary analyses of data at sea. How- 
ever, most of the data, and the information 

gathered by the airborne oceanographers, 
will be sent back for coordination at the 
Oceanographic Office. 

Airborne Scientists 

Concurrently, the airborne scientists will 
beflying over the same area on anorth-south 
pattern. They will drop expendable bathy- 
thermographs at 45-mile intervals between 
the ship's lanes. Installed in airborne can- 
isters, the bathythermographs will transmit 

temperature readings in relation to their 
depths by radio to the airborne scientists. 
The readings will be put on magnetic tape 
and fed to Oceanographic Office computers, 
which can either store the information or 
make graphic plots of the data. 

The airborne scientists will make a sur- 
face-temperature survey and search for large 
"fields" of phytoplankton blooms--the visible 
evidence of great concentrations of micro- 
scopic marine plants. Because pilots on pre- 
vious flights over the Gulf Stream noticed 
these 'fields,''a marine biologist is aboard 
the Lynch to find out what nutrients are 
causing the enormous phytoplankton growth 
and to collect samples of the organisms. 

SE 



Oceanographers Study Histor / 

of N. Atlantic Ocean’s Floor 

Scientists aboard a modern oceanographic 
ship, the USNS ''Kane," are trying to unravel 
the history of the North Atlantic ocean floor. 
The operation is part of Project GOFAR of 
the U.S. Naval Oceanographic Office to seek 
global understanding of ocean-floor geologi- 
cal processes and their relationship. This 
understanding could enhance the Navy's 
operational capability and increase knowl- 
edge of the ocean floor and its natural re- 
sources. 

Mid-Atlantic Ridge 

The Kane departed in late June. In early 
July, she was gathering data on a major 
underwater fracture zone in the Mid-Atlantic 
Ridge, created when the ridge crest was 

displaced laterally. 

During the 2-month cruise over the frac- 
ture zone, the oceanographers are studying 
its magnetic signature, echo soundings, 
seismic reflection and seismic refraction. 
They are dredging at daily station stops over 
the underwater cliff formed by the earth's 
breaking movement. They hope the dredging 
may enable them to collect rock uncovered 
by thefracture. ''Other station work includes 
piston coring, seafloor photography, temper- 
ature and salinity probes, heat flow investi- 

gations, and studies of the amount of sediment 
being carried in the water near the bottom." 

All magnetic and topographic data are 
being fed into computers aboard the Kane, 

which are compiling profiles of the ocean 
floor. 

The oceanographers are working up the 
data as they go and hope to have a good analy- 
sis of the cruise when it ends. 

Off Northwest Africa 

When the mission along the fracture zone 
is completed, the scientists will cruise for 
about a month off Africa's northwest coast 
before returning home along the path of a 
different, southern fracture zone. They plan 
to study the nature of the African continental 
rise, whichis wider than the rise off the U.S. 
east coast. 
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Scientists know that an underwater cur- 

rent, acting as a submarine river, has de- 

posited sediment along the continental rise 
off the east North American coast. The 
scientists aboard the Kane want to see if the 

situation is the same on the African side. 
~~ a 
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National Academies to Study 

U. S. Part in Ocean Exploration 

The National Council on Marine Resources 
and Engineering Development (Marine Re- 
sources Council) has contracted for the 
National Academy of Sciences - National 
Academy of Engineering to carry out an 
initial study of the scientific and engineering 
aspects of U.S. participation in the Interna - 
tional Decade of Ocean Exploration. The 
final report is scheduled to be submitted by 
April 1, 1969. 

Vice President Humphrey, Council Chair- 
man, said: 'Since President Johnson pro- 

posed, last March 8,an International Decade 

of Ocean Exploration for the 1970's, both 
national and international response to this 
great concept has been most favorable. Now 
we are turning to the Academies to assist 
the Councilin developing the U. S. contribution 
to the Decade and in identifying scientific and 
engineering goals, objectives, milestones, 
priorities, and timing.' 

Study's Other Purposes 

The study will include the "identification 
of capabilities required to achieve these 
goals in terms of manpower, marine data, 

instrumentation, sea and shore facilities, 

and funds....identify the end products 
that should be produced during the Decade 
such as charts, maps, research reports, and 
atlases... .be concerned with benefits to 
be expected interms of advancements in 
science and engineering and in the Nation's 
capabilities to use the seas more effectively." 
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Scripps Finds Its ‘Fish’ 

A $50,000, electronic, seafloor-mapping 
instrument lost in November 1967 on the ocean 
floor in nearly two miles of water when its 
towing cable broke has been located and re- 
covered. It is working again for the Scripps 
Institution of Oceanography, University of 
California, San Diego. 

The instrument is called FISH by the 
researchers of Scripps! Marine Physical 
Laboratory (MPL) who developed it. The 
4-foot, 1,500-pound FISH carries 5 different 
sonar systems, plus photographic equipment 
and magnetometer. All are designed to pro- 
vide information about the fine scale nature 
of the deep-sea floor. 

Day FISH Sank 

Dr. Fred N. Spiess, Scripps associate 
director and MPL's director, was aboard 
the ''Thomas Washington" Nov, 19, 1967, when 
she was towing FISH during seafloor mapping 
30 miles south of the tip of Baja California. 
About 13,000 feet of coaxial cable weighing 
10,000 pounds was attached to FISH as it sank. 

Dr. Spiess said several factors helped 
him and his colleagues locate FISH when they 
returned to the area recently aboard the 
Washington for additional bottom studies: 
the exact acoustic navigational data being 
obtained when the cable broke, the information 

recorded aboard ship from the sonars and 
magnetometer, and a duplicate FISH. 

Dr. Spiess added: ''We know of very few 
instances in which a piece of oceanographic 
gear has been lost at the bottom of the ocean 
and later recovered. But thanks to the map- 
ping done by the lost FISH and the scanning 
of its sister, previously built as a spare, we 

again have both of the instruments available," 

Lifting FISH 

A Scripps-developed device brought the 
lost FISH to the Washington's deck. It was 
a device pulled across the ocean floor that 
grasped a cable between two plates held to- 
gether by powerful springs. It was lowered 
and towed across the area where the map 
indicated FISH and its cable must be. 

On the third crossing, the scientists noted 

an abrupt increase in the output of the cable 
strain gauge. This indicated they had hooked 
on to the submerged cable. 

After 9 hours of maneuvering the ship and 
operating the winch that was lifting the FISH 
and the cable attached to it, the instrument 

was raised to the deck. Alongside the new 
FISH, it was returned to San Diego. 

Found In Good Shape 

Except for 2 non-anodized aluminum 
plates badly corroded, the lost FISH was in 

near-perfect condition even after 6 months 
on the oceanfloor. The FISH was covered by 
a special epoxy paint applied by the Navy 
Electronics Laboratory Center in San Diego. 

"We looked over the instrument, saw it to 
be in remarkably good shape, and are ready 
to use it on our next deep-tow ocean runs 
on the East Pacific Rise next January," 
Dr. Spiess said. 

Coast Guard to Experiment 

With Buoy-Satellite System 

The National Data Buoy Project of the 
U. S. Coast Guard will conduct a satellite 
communications experiment this fall from 
an ocean data buoy in the North Pacific Ocean. 
The communications equipment will be in- 
stalled in the Office of Naval Research buoy 
"Alpha,'' which will be put in place later this 
year as part of the joint Coast Guard-Office 
of Naval Research-Scripps Institution of 
Oceanography "North Pacific Experiment." 

Data will be transmitted from the buoy, 
located about 1,500 miles north of Hawaii, to 

a receiving station at San Diego, Calif., via 
the NASA ATS-1 satellite. 

The Program 

The test is part of the Coast Guard pro- 
gram to develop systems of unmanned ocean 
data buoys that will measure and report, 

continuously and automatically,important 
environmental information from remote 
ocean areas. This program was undertaken 
by the Coast Guard under the direction of the 
National Council for Marine Resources and 
Engineering Development. Ultimately, it 
will provide detailed weather and ocean infor - 
mation. The test results are expected to 
compare directly data telemetered by 2 types 
of radio transmission--single-sideband radio 
and a synchronous Satellite relay. 



The Coast Guard says this is the first 
instance of satellite-relayed information 
from an unmanned buoy moored in the deep 
ocean. The test program also will provide 
background information and experience in 
design and maintenance of satellite commu- 
nications equipment capable of unmanned, 
long-term, operation in an ocean data buoy. 
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Tidal Current Charts for Upper 

Chesapeake Bay Available 

The Coast and Geodetic Survey has pub- 
lished the first tidal current charts showing 
the speed and direction of the tidal current 
in Upper Chesapeake Bay. The new data 
appear on a set of 12 charts. The charts 
cover the bay from the Patuxent River to the 
Chesapeake and Delaware Canal. 

Each chart, 11 by 19 inches, provides a 

comprehensive view of the hourly speed and 
direction of the current throughout the 95 
miles of the bay's upper half. It is a means 
of determining quickly for any time the speed 
and direction of the current at numerous 
places in the bay. 

The new charts are useful to commercial 
shippers, boaters, and fishermen. 

Copies may be purchased from the Coast 
and Geodetic Survey (C44), Rockville, Md., 
20852, or from its sales agents, for $1 per 
set of 12 charts. 
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Navy Scientists Eavesdrop 

on Whale “Talk” 

Probably never before have whales been 
pursued by men seeking only to listen in on 
their conversation, But in mid-August, sci- 

entists of the U.S. Naval Oceanographic Office 
and the University of Rhode Island sailed 
aboard the university's 180-foot research 
vessel, ''Trident,'' into the North Atlantic for 
just that purpose. 

They hope to track down and record sounds 
produced by several species of whales that 
inhabit the Newfoundland and Nova Scotia 
area. The scientists are using a variety of 
sophisticated acoustical devices. 

Whale ''Talk" 

Sonar echoes from whales andthose from 
submarines are similar. Whale ''talk'’ has 
been known to create problems for the Navy's 
anti-submarine forces. The scientists are 
attempting to study the strength of echoes that 
result from bouncing sound off the mammals! 
bodies, record whale "'talk,'’and correlate 
the behavior of whales with the sounds they 
make. 

, 
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Foreign Fishing Off U.S. in June 

IN NORTHWEST ATLANTIC 

The persistent fog and haze that engulfed 
New England's offshore and coastal regions 
during muchof June reduced aerial observa- 
tions and prevented complete assessment of 
foreign fishing. About 125 vessels from the 
Soviet Union, East and West Germany, Poland, 
and Cubafished in the Northwest Atlantic off 
the U.S. coast--about half the estimated 250 
vessels sighted in May. More intense fishing 
off Canadian coasts (Newfoundland and Lab- 
rador) probably was responsible. Foreign 
vessels began withdrawing from New England 
fishing areas nearly 2 months earlier than 
last year. 

Soviet vessels were most numerous. 
Judging from weekly surveillance sightings, 
it is estimated the Soviet fleet averaged 75 
to 100 vessels; 103 different vessels were 
identified as 100 medium trawlers and 3 fac- 
tory base ships. (During June 1967, 243 dif- 
ferent vessels had been sighted.) No factory 
stern trawlers were sighted in June. The av- 
erage 25 sighted stern trawlers per month 
during 1968 has been smaller than in earlier 
years, when 75 stern trawlers were not un- 
common during the peak season. As in 1967, 
mostof the Soviet stern trawlers were to the 
north, off Canada. 

Eight West German, 1 East German, and 

2 Cuban stern trawlers were also sighted. 

Several Polish vessels were reported fish- 
ing off New England in June, 

Soviet: Throughout June, the fleet was 
divided into groups generally dispersed along 
30-fathom edge from south of Block Island, 
R. 1., to southwest slopes of Georges Bank. 
The largest concentration was 20 to 30 miles 
south, midway between Block Island and 
Martha's Vineyard. Moderate catches on 
board were primarily herring and some 
mackerel.’ Smaller groups of vessels south 
of Nantucket Island and along eastern slopes 
of Georges Bank were taking herring, whiting, 
and some red hake. 

West German: During scheduled Coast 
Guard patrol, June 18 to 21, 8 vessels (2 stern 
trawlers and 6 side trawlers) were located 

fishing along Northern Edge of Georges 
Bank--for herring at 40 fathoms. 

Two side trawlers (estimated 160 feet) en- 
gaged in pair trawling were fishing about 100 
yards apart. They were joined by their tow- 
ing lines andaline running from one vessel's 
bow to the other's, held taut while vessels 

were towing (probably to maintain fixed dis- 
tance). One tow lasted about 5 hours and prod- 
uced meager catchof estimated 15,000 pounds 
ofherring. The other 6 vessels were working 
as single trawlers. 

This is the first evidence in 1968 of W. 
German side trawlers off U. S. east coast. 
During August-October 1967, at least 6 freez- 
er stern trawlers fished herring on Georges 
Bank, east of Cape Cod and southern New 
England. 

East German: It is assumed that 1 stern 
trawler was exploring on northern Georges 
Bank. Five freezer stern trawlers fished 
herring along Northern Edge of Georges Bank 
during August 1967, and 2 vessels remained 
off U. S. until early November. 

Cuba: The stern trawler ''Biajaiba'' was 
sighted on June 19 fishing among Soviet fleet 
about 25 miles south of Martha's Vineyard 
off Massachusetts. A small quantity of fish 
on deck appeared to be herring. 

Greek: The trawler ''Paros'' (1,500 gross 
tons) came to Bostonon June 28 for supplies. 
She began fishing off east coast about June 1 
and wasnotvery successful. Only about 100 
metric tons of herring, mackerel, squid, and 

cod were on board, frozen in blocks. Cod 
was principal target, but when not available 
other species were sought. If fishing con- 
tinued poor, Greeks were expected to leave 
ICNAF area. 

Japanese: No vessels were sighted. The 
Japanese Fisheries Agency "licensed" 3 
stern trawlers to operate in area. 

OFF MID-ATLANTIC 

No reports or sightings of foreign vessels 
off mid-Atlantic in June. 

The 2 Japanese stern trawlers reported 
there in May were not sighted. None of the 
additional vessels expected to ''explore'' have 
appeared. 



IN GULF OF MEXICO 
AND OFF SOUTH ATLANTIC 

No vessels sighted fishing off U.S. Atlan- 
tic coast south of Cape Hatteras (including 
Florida) or off U. S. Gulf of Mexico coast. 

OFF CALIFORNIA 

Soviet: Six stern factory trawlers were 
sighted, 5 for first time this year off Cali- 
fornia. Vessels previously fishing departed. 

Vessels were observed only during one 
week; remaining 3 weeks no Soviet fishing 
off California. Allvessels were fishing when 
sighted June 13. One was 18 miles off Point 
Reyes, and 5 were 20-22 miles west of 
Klamath River mouth, Although the latter 
were close to shrimp beds, the catches were 
black cod, hake, andother bottomfish. Mesh 
size in cod end of net was 33-4 inches. 

OFF ALASKA 

Soviet vessels increased, Japanese effort 
decreased, andfirst South Korean independ- 
ent factory trawler arrived. 

Soviet: About 25 vessels were fishing off 
Alaska, about 15 more than at end of May 
1968, only about two-thirds number sighted 
off Alaska in June 1967. As in June 1967, 
most activity was centered along Aleutians. 

Nearly all effort in Soviet perch fishery 
was along Aleutians particularly on Stale- 
mate Bank west of Attu Island. About 10 
medium trawlers and 3 processing vessels 
arrived there in early June and fished through 
month, 

As in 1967, no vessels in Gulf of Alaska 
fished for ocean perch during first-half June. 
About mid-month, one medium trawler and 
one stern trawler began exploring along 100- 
fathom curve in western Gulf. By month's 
end, only the medium trawler remained. 

The trawl fishery for pollock, flatfish, 
perch, and gray cod off Continental Shelf edge 
in eastern and central Bering Sea declined 
from 9 medium trawlers inlate May to about 
5 in early June. This small fleet continued 
fishing through month and was located north 
of Fox Islands in eastern Aleutians at end of 
June. 
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The N. Pacific whaling fleets apparently 
remained in western and central N. Pacific, 
asin 1967, because more appeared off Alaska 
during June. 

The fur-seal research vessel ''Krylatka" 
was sighted about 60 miles west of Attu Is- 
land in early June. 

South Korean: Earlyin June, the proces- 
sing vessel 'Sam-Sui 301" and her 6 pair 
trawlers were joined by a refrigerated fish- 
carrier ''Sam-Su 201." By late June, an in- 
dependent stern trawler of about 1,500 gross 
tons had begun fishing in eastern Bering Sea. 

The Sam-Su 301 fleet spent most of June 
fishing just west of Pribilofs. In early June, 
the 6 trawlers were authorized to anchor in 
Akutan Harbor in eastern Aleutians, while 
Sam-Su 301 sailed to Sand Point to pick up 
new radio equipment, Many trawler crew 
members went ashore on Akutan Island. As 
a result of this unlawful entry into the U.S., 
the South Koreans were fined $10,000 by the 
U. S. Immigration Service. 

The refrigerated transport vessel Sam- 
Su 201 entered Dutch Harbor near the end of 
June to purchase water. It was boarded by a 
BCF Resource Management Agent. The 
vessel was scheduled to return to South 
Korea July 1 with 4,000 metric tons of re- 
frigerated whole salted Alaska pollock. The 
Sam-Su 301 andher trawlers reportedly were 
to return to Korea by the end of July. 

An independent stern trawler off Alaska 
was sighted in late June on Bristol Bay ''flats" 
northwest of Port Heiden, presumably fishing 
for flatfish and Alaska pollock. 

Japanese: As in 1967, the vessels off 
Alaska decreasedfrom over 300 in early June 
to about 250 in late June. The declines were 
caused primarily by dispersal of high-seas 
salmon fleetsfrom south of Aleutians toward 
western North Pacific. 

The transfer of 4 small stern trawlers 
from eastern Bering Sea, and arrival of large 
stern trawlers, increased Japanese effort in 
Gulf-of-Alaska ocean perch fishery from 4 
trawlers in early June to 10 or 11 by mid- 
June. During second-half June, as in latter 
half of May, the Gulf effort declined as some 
trawlers moved south to British Columbia and 
others returned to Japan. Only about 3 trawl- 
ers remained at month's end. 
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The effort in the Japanese ocean perch 
fishery along Aleutians increased from a few 
vessels in late May to about 10 in early June. 
However, by month's end, only about 5 
trawlers remained. Several vessels that 
fished along Aleutians during first-half June 
were trawlers working their way west along 
Aleutians to Japan, 

Trawlers fishing for ocean perch along 
Continental Shelf edge in eastern and central 
Bering Seavariedfrom 5 to 8vessels in June. 
Some vessels moved to Aleutians, then sailed 
home. They were replacedbyothers arriving 
from Japan. 

The trawl fishery for Alaska pollock and 
flatfish to produce minced meat and fish meal 
was continuedby 5 factoryship fleets in east- 
ern and central Bering Sea. The fleets re- 
mained scattered on Continental Shelf from 
outer Bristol Bay to well northwest of Prib- 
ilofs. 

The 2 crab factoryship fleets that moved 
from Continental Shelf of outer Bristol Bay 
to Pribilofs in May returned to outer Bristol 
Bay in June. A similar pattern was followed 
by the 2 fleets in 1967. Also, at least 3 other 
vessels engaged in pot crab fishing in eastern 
Bering, northwest of Pribilofs, in June. One 
vessel, alarger side trawler, served as proc- 
essing vessel (presumably freezing) for at 
least 2 smaller vessels setting and retrieving 
pot gear. A similar fishery was conducted 
during summer 1967. 

The long-line fishery for sablefish in Gulf 
of Alaska was continued by 2 vessels during 
first-half June. About midmonth, one vessel 
returned home and was followed later by the 
other. 

In second-half May, up to 12 trawlers and 
3 gill-net vessels fished for herring between 
Pribilofs and Togiak Bay in northern Bristol 
Bay. By June 1, the trawlers had quit and, 
shortly thereafter, the 3 gill-netters moved 
north into Norton Sound, A BCF agent boarded 
one trawler andwas advised that trawling for 
herring had not been very successful. The 
trawlers were not able to fish their gear at 
midwater to near-surface levels to success- 
fully take herring. 

The high-seas salmon fishery, which be- 
gan in late May, remained centered well 
southwestof western Aleutians through first 
weekof June. Most fleets then began dispers- 
ing westward in North Pacific and Bering Sea. 
Only 3 fleets worked eastward during June-- 
one fished south of Aleutians to near 180th 
meridian; then, by late June, it returned to 

southwest of western Aleutians. The other 
two moved northeast into Bering and fished 
along 180th meridian 200 to 300 miles north 
of Aleutians. Japanese sources reported an 
abundance of Asian salmon in western North 
Pacific and Bering Sea made it unnecessary 
for fleets to move into eastern longitudes, the 
pattern of previous years, 

OFF PACIFIC NORTHWEST 

Soviet: During June, 83 different vessels 
were sighted off Pacific Northwest. The 
number fluctuated with abundance of fish 
found off Washingtonor Oregon. Some weeks, 
the same vessel would be sighted off both 
States in same day. 

The Soviets now use more stern trawlers 
than side trawlers in their Pacific Northern 
fisheries. In last week of June, they had 40 
sternfactory trawlers off Oregon and Wash- 
ington--greatest number sighted in one week 
since they started fishing those waters in 
1966. 

The fleet found hake abundant off Washing- 
ton and Oregon during June except for last 
week. Good to excellent catches, primarily 
of hake, were observed taken by both stern and 
side trawlers. As much as 40,000-50,000 
pounds were taken inoneobservedhaul. Dur- 
ing June, there were 5 Soviet research vessels 
off Pacific Northwest. 

Japanese: In June, only 3 stern trawlers 
were sighted off Pacific Northwest--2 dur- 
ing first week and third appearedlater. No 
fish were seenon vessels; it is assumed they 
were searching for Pacific ocean perch, 

Aidto Soviet Fishermen: The U.S. Coast 
Guard reported 2 Sovietfishermenfrom stern 
trawlers were evacuated to the hospital at 
Newport, Oregon. 



Soviet Violations: On June 12, the U.S. 
Coast Guard (USCG) patrol from Port Angeles 
(Wash.) sighted the medium side trawler 
"Kamenii"' fishing at 449521 N. and 124929! 
W., thereby violating the U.S.-USSR Agree- 
ment on North Pacific Fisheries. The agree- 
ment specifies that vessels under 110 feet 
"shall not engage in trawl fishing in areas of 
high concentrations of ocean perch,'' The 
patrol plane then dropped amessage advising 
captain of violation and requesting him to 
leave. The Soviet Fleet Commander was also 
notified. Kamenii belongs to Kamchatka 
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Fisheries Administration; her home port is 
Petropavlovsk-Kamchtskii. 

Soviet violations again occurred on June 
17, when a USCG patrol plane sighted 8 Soviet 
vessels where the USSR had agreed not to 
fish. Vessels were identifiedas 8 stern fac- 
tory freezer trawlers. USCG plane dropped 
ablock message warning Soviets of violation 
but received no positive response. Seattle 
USCG District Command then sent a cutter. 
When the cutter arrived, all Soviet vessels 
had left. 

AN EVENING TO REMEMBER 

Entertaining? Your elegant dinner canbe anevening to remember if you open the first 
act with a colorful scene stealer, Tuna Cranberry Cocktail. Tuna, always a featured play- 

er in sandwiches, salads, and casseroles, 
attains star billing inthis first course rec- 
ipe. Tuna Cranberry Cocktail is refresh- 
ing, unusual, and has a secret--it's easy 
to do. 

A popular adventurer from the briny 
deep, tuna joins forces with orange sec- 
tions for tang and ruby-red cranberries 
for zest. Topped with a zippy whipped 
cream-horseradish dollop--this eye ar- 
resting and taste attesting cocktail adds a 
lift to the dinner that will intrigue your 
guests and be the highlight of the dinner - 
table conversation. The perfect first 
course--light, lovely, and luscious. 

Tuna Cranberry Cocktail 

can (63 or 7 ounces) tuna 
cup orange sections 

cup whole cranberry sauce 

cup whipping cream 

teaspoon horseradish 

alad greens WM blr alw rR 

Drain tuna, Break tuna into large 
pieces. Cut orange sections into bite- 
size pieces. Combine oranges and tuna. 
Whip the cream. Blend in horseradish. 

Arrange salad greensinsherbet glasses. Place about 4 cup of tuna mixture in each glass. 
Place cranberry sauce over tuna mixture. 
6 servings. 

Top each cocktail with whipped cream, Makes 
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STATES 

Alaska 

SCALLOP VESSEL 
MAKES GOOD CATCH 

After 8 days of fishing off Yakutat, the 90- 
foot New England scallop vessel ''Viking 
Queen" recently landed 47,000 pounds of sea 
scallop meats in Seward, Alaska. It was one 
of the best catches reported anywhere in the 
world. It nearly equaled the total Alaska com- 
mercial catch off Kodiak of 50,000 pounds in 
the preceding 6 months. 

The new commercial operation resulted 
from a combined State, Federal, and private 
industry project to test the practicability of 
a commercial scallop fishery in the Gulf of 
Alaska, The project was based on encour- 
aging catches during explorations by BCF's 
"John R, Manning." 

Production-Style Fishing 

The combined project ended during the 
first week of June, It involved both explora- 
tion and simulated production-style fishing 
by the chartered Viking Queen. It was ex- 
pected that by July 5 at least 5 more scallop 
vessels, including 3 New England craft, would 
be fishing the Alaskan grounds. 

Kk OK oO 

EDA FUNDS HELP 
REBUILD CORDOVA DOCK 

The Economic Development Administra- 
tion (EDA) of the U. S. Department of Com- 
merce recently approved a $1,284,000 grant 
and a $321,000 loan to help rebuild a burned- 
out dock and save jobs in the fishing commu- 
nity of Cordova, south central Alaska. 

The construction of a dock will provide 
againthe main avenue for movement of goods 
in and out of Cordova. These goods include 
the salmonpack from 4 local canners, which 
are the chief employers, The old dock was 
ruined by a major waterfront fire on April 4, 
1968, 

The New Dock 

The dock is expected to stimulate the 
areas's economic development. It will serve 

the AlaskaState Ferry System and tug-barge 
operations, The design plans include provi- 
sions to handle roll-on, roll-offcargo. Other 
facilities will be a concrete municipal dock, 
a crane to handle containerized cargo, and a 
storage area, Officials expect the dockto en- 
courage development of acold-storage facil- 
ity. 

ok Ok 

KUSKOKWIM RIVER 
SALMON CONTROVERSY 

BCF Juneau reports that early in June 
Gov. Walter J. Hickel blocked a move by the 
Kuskokwim Fishermen's Cooperative to sell 
local salmon to the Japanese. The Governor 
explained that he was keeping the entire 
state's interests in mind. If a Japanese 
freezer ship were permitted to sail up the 
Kuskokwim to Bethel to receive the salmon 
catch without primary processing, it would 
set a precedent opening other ports through- 
out the state. 

Hickel's main concern was that the fisher- 
men's coop at Bethelhad signed an agreement 
with the Japanese without consulting the state. 
He emphasized: ''We cannot have an organi- 
zation that moves through the international 
level." 

1967 Sales to Japanese 

In 1967, because there were no U. S. fish 
processors available to handle the Kuskokwim 
catch, the state permitted the sale of salmon 
to the Japanese. This year, 9 processors 
assured Hickel they could handle the catch. 

However, on June 27, 1968, in a later 
development, Gov. Hickel issued a news re- 
lease stating in part: ''Because domestic 
salmon processors at Quinhagak and Bethel 
have indicated inability to handle record 
salmon catches at Quinhagak, Gov. Walter J. 

Hickel has invited the Japanese freezer ship 
'Akitsu Maru! to purchase the fish... . the 
invitation to the Japanese is in complete 
harmony with State policy." 



Oregon 

FALL CHINOOK SALMON 
RELEASES COMPLETED 

The Oregon Fish Commission completed 
in July the 1968 fall chinook salmon releases. 
A record 32 million young salmon were sent 
on their way to the sea. 

About 10.5 million of the small salmon 

were released into the Willamette River this 
year. This continued the efforts of the Fish 
Commission and the U. S. Fish and Wildlife 
Service to create a fallrun with an estimated 

potential of 100,000 adult fish. 

Smaller releases were made into several 

Oregon streams: 1 million into the North 
Fork Nehalem River, 450,000 into the Trask, 
60,000 into the Sandy, and 45,000 into the 

Siletz River. 

Columbia Gets 20 Million 

The Columbia River received the bulk of 
the fall chinook--20 million. State and Fed- 
eralhatcheries work to maintain the Colum- 
bia's status as the world's largest producer 
of the valuable chinook species, despite stag- 
gering losses of natural habitat. 

The biggest share of Columbia River chi- 
nook, both hatchery and naturally produced 
fish, are caught in the ocean sport and com- 
mercialfisheries from Alaska to California. 

Several years ago, a BCF marking study 
revealed that Columbia River hatcheries 
alone contributed nearly 300,000 chinook 
worth anestimated 2 million dollars to sport 
and commercial fisheries. 

Because fall chinook are caught primarily 
as 3- and 4-year-old adults, this year's re- 
leases will appear in sport and commercial 
catches in 1970 and 1971. 

% OK OK 

SALMON AND STEELHEAD CRISES 
ON COLUMBIA RIVER 

Oregon Fish Commission biologists re- 
portedon July 19 that Columbia River salmon 
and steelhead runs were experiencing serious 
passage problems in the upper Columbia 
River. 

More than 50 percent of the summer chi- 
nook salmon passing over Bonneville Dam up 
to July 19 had failed to appear on schedule at 
Ice Harbor Dam onthe Snake River, or Priest 

Rapids Dam on the upper Columbia. On July 
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18, Fish Commission fisheries technicians 
counted 40 dead summer chinook salmon 
below John Day Dam--from the town of Biggs 
to the mouth of the Deschutes River. (Ex- 
perience indicates that only few salmon mor- 
talities resultingfrom such situations can be 
observed.) It suggested a substantial loss. 

Biologists predicted that the ''A'' segment, 
or early-arriving summer steelhead run, 
would be the smallest on record. The Snake 
River segment of this run, once the dominant 
one, appeared to be at an extremely critical 
low level. 

Shad Problem Too 

Even the omnipresent shad, which recently 
extended its range far into the Columbia's 
upper reaches, apparently was experiencing 
serious difficulties at and below John Day 
Dam. Thousands were in the fish ladders at 
the dam, but few were passing into Lake 
Umatilla. Hundreds of these fish died in the 
days before July 19 and drifted downstream. 

California 

SEA OTTER PROGRAM PROPOSED 

California's Department of Fish and Game 
(DFG) has recommended to the legislature a 
program to lessen the competition between 
commercial abalone divers and sea otters in 
the coastal waters off San Luis Obispo County. 
It seems that sea otters like to eat abalones 
(marine snails) as much as people do, The 

program also would accumulate valuable in- 

formation for preserving the California sea 

otter--and seek ways of expanding the com- 

mercial abalone fishery. 

The commercial abalone fishery centers 
on centraland southern California areas and 

the offshore islands, 

The principal species sought are red and 
pink abalones, Since 1959, the value of land- 

ings has ranked between No, 8 and No. 12 

among all California fisheries. 

The Program: Phase I 

The program proposed calls first for trap- 

ping, tagging for study, and removing 20 sea 

otters from the Cambria-Point Estero area. 
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Other otters would be put in scientific insti- 
tutions for further study. The remainder 
would be moved to the state's sea otter refuge 
north of Lopez Point in Monterey County. 

During this 3-year first phase, DFG biol- 
ogists ''would study the animals to determine 
the effect of transfer, evaluate the breeding 
success among the affected otters, and begin 
ecological, environmental and population dy- 
namics studies on the otters." 

Phase II 

The second phase wouldbe based on infor- 
mation gained during the first phase. It calls 
for further "ecological, tagging and popula- 
tion studies."' Also, sea otters would be re- 

moved from abalone-producing areas if this 
did not endanger the otter population. 

Walter T. Shannon, DFG Director, said: 
"The California seaotter isa rare and unique 
species, and we have an important responsibi- 
lity to protect itfrom the threat of extinction." 

ok ook ok 

ANCHOVY REDUCTION FISHERY 
FELL BELOW 10% OF QUOTA 

California landings of anchovy taken for 
reduction purposes were only 6,506 tons when 
the 1967/68 season closed on May 15. This 
was reported by the California Department 
of Fish and Game. Landings were below 10 
percentof the 75,000-ton quotafor the season 
that opened Sept. 15, 1967. 

Of the 6,506 tons, 5,654 tons were taken in 
the Northern Permit area, north of Pt. Con- 
ception. There, landings early in the season 
were on an open-ticket basis. 

The 1967/68 season catch was down 31,109 
tons from 1966/67 and 10,337 from 1965/66. 
The decline is attributed partly to 5-months- 
less fishing effort due to price negotiations. 

The price for anchovy was set at $16 per 

ton--$4 below the previous 2 seasons. 

Kk OK OK 

TUNA TAGGED OFF CALIFORNIA 
CAUGHT NEAR JAPAN 

A bluefin tuna tagged off Baja California 
4 years ago was caught off Japan's east coast, 
reports the California Department of Fish and 
Game. 

The tuna was tagged Aug. 13, 1964, near 
San Martin Island, in a cooperative research 

program of the California Department and 
BCF. It was landed 4,736 miles away,on July 
4, 1968, after 1,421 days of liberty. 

The Tuna 

The fish was 2 years old and weighed 29 
pounds when tagged; it was 6 and an estimated 
171 pounds when captured by a purse seiner 
off Osaki Zaki. 

Bluefin tuna up to 850 pounds have been re- 
ported in Japanese waters. The California 
recordfor a sport-caught fish is 251 pounds; 
the commercial record is 297 pounds. 

Maine 

JUNE 1 CANNED SARDINE STOCKS 
200% ABOVE YEAR EARLIER 

Canners! stocks of Maine sardines on June 
1, 1968, were 231,000 cases greater--over 
200 percent--than a year earlier, 

actual cases|222, 000] 193,000] 208, 000] 198, 000 
std. cases!/ | 342,000] 111,000] 248, 000] 203, 000 

Type 

anners 

1/100 302. cans equal one standard case. 

Source: U. S. Department of Commerce, Bureau of the Census, 
June 1, 1968. 

1968 Pack 

The 1968 pack, as of June 15, totaled 
456,000 standard cases, according tothe 
Maine Sardine Council. This was 212,000 
cases morethan the 244,000 cases packed in 
the 1967 period, 

Fishing was spotty during late May and 
early June and limited the canners' pack along 
the New England coast, 



Maryland 

MENHADEN KILL IN 
CHESAPEAKE BAY UNDER STUDY 

BCF is cooperating with Marylandina 
study of the cause of menhaden mortalities in 
Chesapeake Bay. The Bureauhas made avail- 
able the services of its Oxford (Md.) labora- 
tory. 

During late spring-early summer, the 
menhaden killoccurs in the Atlantic bays and 
estuaries. The symptoms include a loss of 
equilibrium. This culminates in the fish 
swimming in tight circles at the surface. 
They are called "spinners." 

This year, the kill in Chesapeake Bay 
started in early June and does not seem as 
heavy as inprevious years. Spinners anddead 
fish have been seen from below Baltimore 
harbor to about the mouth of the Patuxent 

River. 

The Spinning Behavior 

The spinning behavior is a common dis- 
tress symptom among fish suffering from a 
disorder of the central nervous system. The 
cause of menhaden mortality remains a mys- 
tery. Several years ago, at Raritan Bay,N.J., 
researchers suggested the cause was a gas 
embolism in the brain, possibly from super- 
saturation of nitrogen in the water. But, in 
1967, an attempt at Johns Hopkins University 
to duplicate this condition in the lab failed. 
An attempt also has focused on a possible 
virus infection. And the Maryland State 
Health Department examined dead fish and 
tissue cultures for possible pathogenic bac- 
teria. All these investigations failed to find 
the cause. 

At Oxford Lab 

The researchers at BCF's Oxford lab will 
lookfor possible pathogenic viruses by using 
the latest tissue-culture techniques. 

KOK OK 

25 

3-YEAR ROCKFISH MIGRATION 
STUDY NEARS END 

Over 5,000 young rockfish (striped bass) 
were tagged inthe upper Chesapeake Bay this 
year as part of the concluding phase of a 3- 
year study by University of Maryland scien- 
tists into the migration and growth of the fish. 
The fishis the most important in Chesapeake 
Bay. The program is financed by Federal and 
state governments, Forthe past 2 years, the 
program has consisted mainly of tagging and 
recovering very smallrock, a size never be- 
fore tagged successfully. 

A small (;4"' by3") green tag is attached 
to the back or underside of the rock by a thin, 
stainless-steelwire. Aswivel-type arrange- 
ment allows the tag to dangle freely. This 
tag made the research possible. 

Recapture Data Valuable 

Valuable knowledge about growth, move- 
ment, and other aspects of the fish can be 
gained from recapture information, Project 
biologists believe it may lead to better use 
of the species, andto better fishing, as knowl- 
edge of movement patterns becomes more 
definite. 

Reward Offered 

Dr, Ted S, Y. Koo of the University's 
Chesapeake Biological Laboratory at Solo- 
mons, Md., says that a reward of $1.50 will 
be given for the return of fish and the tag, 
and $1 for the tag alone. It is essential that 
information on date, place, and method of 
capture be included. Dr. Koo requests all 
fishermen who land tagged rock to put them 
in a freezer as soon as possible and contact 
him either by telephone or letter. The phone 
number: area code 301, 326-3121, 

a 
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BUREAU OF COMMERCIAL FISHERIES PROGRAMS 

Film Shows Lobster Enters Trap-- 

Then Keeps Out Others 

BCF researchers looked at a film strip 
showing activity around new BCF-designed 
deep-sea lobster traps and saw something 
both valuable and disturbing to them and to 
lobstermen. As soon as one lobster entered 
a trap and captured the bait, he defended the 
entrance against any others that sought to 
enter! More tests are planned to check this 
finding. If necessary, trap design changes 
will be made to correct it. 

BCF's Gloucester (Mass.) Technological 
Laboratory and the Exploratory Fishing and 
Gear Research Base are cooperating in 
studies of the best methods of trapping these 
lobsters. 

Researchers Transplant Oysters Earlier 

To Cut Spring Silting Loss 

BCF's Milford (Conn.) laboratory is deter- 
mining whether transplanting oysters in late 
March and early April is a successful way 
to prevent the mortalities that occur when 
oysters begin pumping later in the spring 
and smother in silt. 

This spring, 4 commercial companies 
transplanted 100,000 bushels ofoysters ear- 

lier than usual to avoid such mortalities. 
One area along the edge of abed in New Haven 
harbor servedasa ''control.'' Here, oysters 
began dying between March 29 and April 12 
and continued to die through May. Total mor- 
tality was about 30%. 

Earlier Transplant Better Off 

The mortality of oysters transplanted 
earlier from this bed to a bed with no silt 
was less than 2%. Inspections of oysters 
transplanted early in Norwalk, Conn., also 
indicated losses under 2%. 

Irradiation at Sea Ga 

Improves Quality of Perch 

BCF Seattle, Wash., reports recent tests 

demonstrated that low-level irradiation of 
whole Pacific Ocean perch at sea produced 
"significant improvement in the quality" 
during the normal period of iced storage. 

After 11 days, fish irradiated at 50, 100, 

or 200 kilorads, either in prerigor or rigor 
state at sea and iced, were of good quality. 
Those irradiated ashore 5 and 8 days after 
catching, though acceptable, were only of 
fair quality. 

Fair After 15 Days 

After 15 days, the fish irradiated either 
at sea or ashore at 100 kilorads were of fair 
quality. Those irradiatedat the lowest level 
of 50 kilorads--and the unirradiated fish-- 
were spoiled. 

The fish irradiated at 100 kilorad level 
were acceptable upto 20 days after catching. 
Therefore, low-level irradiation extended 

shelf life 4 to 5 days. 

First 11 Days Important 

The BCF researchers say that the major 
advantage in irradiating Pacific Ocean perch 
at sea appears to be improved quality during 
the first 11 days. During this period, the 
fresher flavor of fishirradiatedatsea ''would 
bemore apparent and, therefore, of greatest 
consumer benefit." 



Fish Respond More to Speed 

Changes by Fish on Either Side 

Researchers of BCF's Fishery-Oceanog- 
raphy Center at La Jolla, Calif., have analyzed 

data on how changes in the speed of Jack 
Mackerel schools are communicated. Their 
analysis reveals that the latency ofa response 
by one fish to another fish's change in speed 
depends on where it has seen the movement. 
"The velocity of the response depends on the 
extent to which the other fish increases its 
speed and the relative angular position of that 
fish,’ the researchers report. 

Fish On Side Greater Stimuli 

Fish respond more strongly to speed 
changes by fish to left or right of them than 
to those in front or behind. They respond to 
all speed changes by all fish in their visual 
range--but they adjust their speed more 
closely to fish on either side. 

CS 

<P BN, 
Geographical Differences in 

When Bluefin School Types Appear 

Analysis of logbook data onbluefin schools 
recorded by U.S. tuna fishermen reveals 
geographic differences in the occurrence of 
school types, reports BCF LaJolla. Seventy 
percent of the 701 breezingschools caught by 
purse-seine fishermen in 1960-67 were south 
of 299 N, latitude; 30% were north. 

Feeding Behavior & Food 

The La Jolla scientists suggest that differ - 
ences in feeding behavior might be respon- 
sible for thesedifferences. North of 29° N., 
anchovies are a Major part of the bluefin's 
diet; south of it, red crab are important. 

Boiling and jumping of tuna occur when 
schools feed on anchovies or other small 
fishes. Breezing, which is the rapid swim- 
ming of fish just beneath the surface, 'might 
be associated with filter feeding by bluefin for 
red crabs." 

SS 
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Barnacle Check Aids Sardine Council 

BCF's Biological Laboratory at Boothbay 
Harbor, Maine, monitors the abundance of 

barnacle larvae in the water andinforms the 
Maine Sardine Council when and where bar- 

nacle larvae areabundant. The lab performs 
this service because sardines that feed on 
young barnacles are not suitable for canning 
and its information permits more efficient 

use of the resource. 

Hy 
Film on ‘Mullet Country’ Released 

"Mullet Country,'' a 14-minute, 16-mm. 
color film that focuses on mulletas a quality 
food, has been released by BCF. It was pro- 
duced in cooperation with the Florida Board 
of Conservation using matching Federal and 
state funds. Florida is the Nation's No. 1 
mullet state. 

Mullet Story 

The film, the 23rd circulated by BCF, 

traces the story of the mullet tothe Romans, 
Egyptians, and Polynesians. It includes the 
biology of the species and demonstrates the 
3 major commercial fishingmethods. Tech- 
niques of processing, cooking, and serving 
are shown. The film features scenes in St. 
Augustine, Tarpon Springs, and the Ever- 
glades. @ 

‘Common Sense Fish Cookery’ 

BCF has developeda training kit for people 
working with low-income groups on how to 
buy, handle, and prepare fishery products. 

The kit, titled ''Common Sense Fish Cook- 
ery," is written in English and Spanish at 
elementary-school level. It is designed for 
use as a teaching aid. Together with a film 
strip now being produced, the kit will help 
low-income families get the most out of their 
food money by buying fishery products avail- 
able in their neighborhoods. 
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‘Delaware’ Continues Lobster 

Explorations With Pot (Trap) Gear 

BCF's Delaware returned to Gloucester, 
Mass., on June 27 after completing the second 
ina series of northern lobster (Homarus 
americanus) investigation cruises, (Cruise 
68-5, May 24-June 27.) 

Cruise 68-5 had 3 parts: 1) grappling for 
pot gear lost during March-April lobster 
explorations (Cruise 68-3); 2) continued ex- 
plorations in Continental Slope area; 3) trap- 
ping explorations inshallow water areas 
within Gulf of Maine and on Georges Bank, 

Grappling Gear 

The loss of 3 strings (trawls) of lobster 
traps during the initial offshore trapping 
cruise demonstrated the need for an effective 
method toretrieve such lost gear, A special 
effort was made between the 2 cruises (68-3 
and 68-5) to design and assemble equipment 

suitable and dependable for this purpose, The 
staff of the Gloucester Exploratory Fishing 
and Gear Research Base believes the exist- 
ence of proved grappling equipment will help 
to minimize gear losses during future opera- 
tions. It will significantly encourage the 
developing offshore lobster trapping fishery. 

Several improvised grapnels were tried 
during the latter part of the March-April 
cruise immediately after the traps were lost, 
None was successful, The gear forthe second 
cruise was designed to overcome the short= 
comings of the first devices. 

The new grapnels .were made from five 
12-foot lengths of ;-inch galvanized steel 
chain to which steel hooks were attached, 
The chain sections were spaced along and 
attached at one end to a 10-fathom length of 
47-inch wire rope, Each chain was fitted with 
4 single-prong hooks spaced along its length 
and a terminal 4-prong grapnel, The single- 
prong hooks were arranged to spiral around 
the chain and were individually attached to 
the chain by welds, whichtraversed 3 succes- 
sive chain links, All grapnel prongs were 
made from #-inch round steel stock. 

Grappling Operations 

Part I, Cruise 68-5, was spent grappling. 
The grapnel array was towed with the ends of 
the z-inch wire attached to a pair of otter 
doors; this spread the wire similar to towing 
an otter-trawl net. The towing speed was 

Fig. 1 - The grapnel "array" used to retrieve 19 lobster pots lost 
in 175 to 210-fathom depths on the Continental Slope. 

Fig. 2 - Single lengthof chainon the grapnel "array."' The chain 
snakes over the bottom in close contact with the surface. Atleast 
2 of the single prong hooks, as well as 2 prongs of the terminal 
4-prong grapnel, usually maintain bottom contact, 

kept as slow as possible. During grappling, 
the resistance of bottom to grapnel was 
measured by a hydraulically operated tensi- 
ometer. Whenthe drag increased beyond the 
range normal to type of bottom searched, the 
gear was hauled in to determine what had 
caused the increased resistance. Debris was 
hauled aboard before the pots were found. 
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On May 26, nineteen pots were recovered 
that had been lost on March17 whenall 
buoylines had parted at faulty swaged splices 
inthe wires, The pots had been set in 175- to 
210-fathom depths. One recovered pot was 
damaged by the grapnel--anentire side panel 
was missing. The remaining 18 pots con- 
tained 24 lobsters weighing 156.5 pounds--a 
catch rate of about 8.7 pounds per pot. All 
lobsters were quite large. Undoubtedly they 
would have exceeded the 6,5-pound average 
weight, had it been possible to weigh them 
whenfirst caught. Instead, they were weighed 
after an extended period of starvation. The 
volume of meat within the lobster shells was 
exceedingly small for the size of each shell. 
One very large lobster had thrown both 
claws--the blackened remnant of the crushing 
claw was still in the pot with the lobster. 

Exploratory Fishing 

The second and third parts of the cruise 
were spentinexploratory fishing. During the 
second part, fishing was conducted along the 
Continental Slope andon the Continental Shelf 
near the Shelf edge. During the third part, 
fishing was conductedin selected shoal water 
areas of the Gulf of Maine and on Georges 
Bank, Eleven pots were fished routinely on 
each trawl. 

During the second part, 25 longline pot- 
trawl sets were made. On the first 15 sets, 
as well as 18th and 19th, pots were spaced 
at 10-fathom intervals along trawl mainline. 
On remaining sets, and during third part, 
pots were spaced 20 fathoms apart along 
mainline, The change was made after the 
scientists noted that the catches of the first 
and last pots of a trawl string were gener- 
ally larger than catches of other pots on the 
string. The proper distance between pots 
would depend somewhat on number and con- 
centration of lobsters available to the pots. 
The distance that lobsters can be attracted 
by bait to a pot (in20 to 24 hours) will be the 
determining factor. Ideal spacing for pots 
during exploratory fishing has yet to be 
determined; 25 or 30 fathoms between pots 
eventually may be used. 

Part II 

Part II, Cruise 68-5, was spent in explor- 
atory fishing on or near the Continental Slope; 
25 trawl sets were made, 275 pots were fished 
and caught 756 lobsters weighing 1,259.25 
pounds. However, the catch included 112 

short and 27 seeder (egg bearing) lobsters. 
The totalcatch of legal~sized, non-egg bear- 
ing, lobsters weighed about 1,068.25 pounds. 
This is anaverage weight of a little less than 
12 pounds per lobster, and a catch rate of 24 
pounds of lobstersper pot. (As normal dur- 
ing exploratory fishing operations, no effort 
was made to remain on productive grounds 
to attain a highcatchrate. Theobjectivewas 
to assess the magnitude and nature of the 
resource in the survey area.) 

The largest catch by a trawlset was 1585 
pounds of lobstersin 11 pots for a catch rate 
of 14.4 pounds of lobsters per pot. The 
largest catch for an individual pot was 303 
pounds; this catch was from a different set 
than the record 1583-pound set. Of the 275 
pots fished on both a pot gear development 
and an exploratory basis during this part, 
38 percent (105 pots) caught at least 5 pounds, 
A commercial vessel capable of hauling and 
setting 200 pots per day could average 1,000 
pounds of lobsters per day at average catch 
rate of 5 pounds per pot. Of the 105 pots with 
good lobster catches, 46 produced 10 pounds 
or more, and 6 produced over 20 pounds, 

The depths fished ranged from 63 to 162 
fathoms. Bottom-water temperature ranged 
from 94 to 124° Celsius (about 49 to 544° 
Fahrenheit). Most bottom temperatures 
ranged from11 to 12° C, (about 512 to 534° 
F.). Little correlation can be found, as yet, 
between depth and lobster occurrence; none 
canbe found between bottom-water tempera- 
tures and lobster occurrence in the thermal 
range fished. (However, during the third 
part, bottom-water temperatures of 3 and 4 
C. (about 374 and 394° F.) produced no 
lobster catches.) 

An incidental catch of 88 bushels of rock 
crabs (Cancer irroratus) weighing about 3,520 
pounds was taken by the pots during the second 
part. The abundance and widespread occur 
rence of this crab seem to indicate a large 
but generally unused fishery resoruce, This 
may augment considerably the earnings of 
lobster pot fishing vessels if a suitable market 
for these crabs can be established. 

Part III 

This part was spent in exploratory fishing 
in shallow water areas of the Gulf of Maine 
and Georges Bank--on Tillies Bank, Fippen- 
nies Ledge, and Cashes Ledge in the Gulf of 
Maine, and in Little Georges area on Georges 
Bank. 



No lobsters were caught in 3 sets (33 pots) 
fished on Tillies Bank, or in 4 sets (44 pots) 
on Fippennies Ledge; bottom-water tempera- 
tures were 34 and 4° Celsius (about 385 and 

394° F.), respectively. 

On Cashes Ledge, 2 lobsters were caught 
by 22 pots set in bottom-water temperature 
of 44° C, and 4 lobsters were caught by 22 
pots set in53°C. water. As the general direc- 
tion of water “flowing into these areas is from 
the north, the scientists do not anticipate that 
future explorations into the deepwater areas 
of the northern Gulf of Maine will find many 
areas of heavy lobster concentration, How- 
ever, limited areas of very shoal water, 
where mixing with surface water can main- 
tain a somewhat higher temperature, may 
produce lobster catches of commercial 
significance, 

The temperature of the bottom water was 

taken in 2 areas near Cultivator Shoal on 
Georges Bank (northeast from Little 
Georges area), Near northwe st side of 
Cultivator Shoal, the water was 75> GC. and, 
near southwest side, it was 103° Cy 

On Little Georges Bank, temperature 
ranged between 9 and 10° C, (about 48% cand 
50° F.). Five of 8 sets were made in 10° C, 
water, Depths fished ranged from 18 to 35 
fathoms. Few lobsters were taken; the 
largest set was 4 lobsters weighing ae 
pounds, From 88 pots fished (8 sets), 
lobsters weighing 423 pounds were cau vine 

Twelve live lobsters were brought in for 
further photographic studies of lobster re- 
action to lobster pots of experimental design. 

‘Rorqual’ Studies Brit Abundance 

Off Northeast Coast 

The M/V Rorqual returned to Boothbay 
Harbor, Maine, after a 2-week cruise from 
Cape Ann, Mass., to Eastport, Maine. (Cruise 
5-68, June 24-July 8.). Its mission was to 
determine the relative abundance of the in- 
shore-offshore distribution of post-metamor- 
phosed herring--brit--and to sample the en- 
vironment where they were found. 

Preliminary findings disclosed brit were 
widely distributed inshore from Eastport to 
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the eastern half of Muscongus Bay; there were 
relatively high concentrations from Machias 
Bay to the upper half of Penobscot Bay. A less 
pronounced distribution and abundance was 
noted from lower Penobscot Bay to Cape 
Small, except for a very large concentration 
in-the Sheepscot River. Traces from Casco 
Bay westward were very light and scattered, 
and the presence of brit could not be verified. 

Traces were infrequent and light offshore 
alongthe 50-fathom line. Brit were captured 
offshore in one location only--about 6 miles 
southeast of Cutler in Grand Manan Channel, 

Operational Program 

The ship's echo-sounder was operated 
continuously over the entire cruise transect 
from 5to50fathoms. Twenty-five trawl tows 
were made either with a Boothbay Depressor 
or shrimptry net on significant echo-sounder 
traces to verify the presence of brit. Sixty- 
four surface temperature and salinity sam- 
ples were collected at selected transect points 
and at all tow locations. 

B 
) l 
WAAC IC 

‘Kaho’ Cruise Shows Value of 

Electrical Field With Bottom Trawl 

Electro fishing gear research and develop- 
ment studies were conducted aboard BCF's 
R/V Kaho in Lake Michigan off Saugatuck, 
Mich., May 14-June 14. The primary purpose 
of Cruise 48 was totest and evaluate the effect 
of anelectrical field supplied to a bottom trawl 
onits catchrate--andto determine if catches 
were influenced by a visual response of fresh- 
water fish to various electrode arrays. 

Improved techniques for sampling young, 
and harvesting adult, freshwater fishes are 
the ultimate objectives of the studies, Pre- 
liminary work has shown that electro fishing 
devices hold considerable promise as alter- 
native methods of harvesting species not 
readily available to conventionalfishing gear. 

Results of the three retention systems 
tested favored considerably the use of an 
electrical field with a bottom trawl. 

Equipment and Methods 

The electrified trawl tests were made in 
6 to 9 fathoms inthe Saugatuck-Holland area, 
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A 41-foot (he adrope) Gulf-of-Mexico-type 
flat trawl was equipped with electrode arrays 
supplying an electrical field designed to re- 
tain fish in a net. The cathodes consisted of 
lengths of braided, tinned-copper wire tubing, 
fitted with a smaller diameter braided nylon 
inner core and a larger diameter braided 
nylon outer covering. The cathode array 
consisted of twenty-three 10-foot lengths 
of electrode material secured to the head- 
rope and foot rope at 2-foot intervals. The 
anode (postive electrode) array consisted of 
3- by 6-foot sheets of bronze screening at- 
tached around the body of the net 5 feet behind 
the cathode, 

A commercial, solid-state, direct-current 
pulsator supplied electrical values through 
500 feet of primary electrical cord (10/2) of 
10 pulses per second (PPS) at 20 milliseconds 
duration. Water conductivity at the lake 
bottom ranged from 210 to 250 microohms 
per centimeter, andfield voltage ranged from 
0.6 to 1 volt per inch. 

The researchers tested one electrode 

array design with 3 values of electrode sur- 
face area, including: (1) anode and cathode 

of equal areas, (2) anode area equal to one-half 
cathode area and (3) anode area double cathode 

area. 

Tests were also made on the visual re- 
sponse of fish to the electrode system. One 
hundred ninety 10-minute drags were made. 
Fish were counted and weighed for all drags 
and length frequencies taken every 5th pair 
of drags. Water conductivity and field voltage 
inthe net were measured periodically. Scuba 
divers ascertained electrode array and trawl 
configuration before testing started. 

Results 

Efforts were concentrated on retaining 
fishin a trawl and on visual response of fish 
to electrode material, Table 1 data indicate 
a definite visual response of fish to electrode 

Table 1 - Catch Results of Important Fish Species with Electrode 
Arrays--Versus Results without Electrode Arrays 

in a 41-Foot (Headrope) Flat Trawl 

With Electrode 
Arrays 

(12 Drags) 
Total Pounds 

Without Electrode 
Arrays 

(12 Drags) 
Total Pounds 

649.5 660.0 
207.3 2tsns 

0.2 Ce 
EISif 

Percent 
Species Difference 

Table 2 - Catch Results of Important Fish Species with 
Electrical Field--Versus Results without Electrical Field 

in a 41-Foot (Headrope Flat Trawl 

With Electrode | Without Electrical 
Arrays Field 

(71 Drags) (71 Drags} 
Total Pounds Total Pounds 

material since more pounds of each species 
were caught with no electrode arrays in net 
compared to net with arrays. 

Table 2 summarizes fishing results, with 
and without electrical field, for important 
species. The results of 142 experimental 
10-minute trawl drags (71 with electrical 
field and 71 without) showed higher overall 
catch rate for the electric trawl: alewife, 
32% increase; chub, 76% increase; yellow 

perch, 542% increase; and lake trout, 65% 
increase. Modest amounts of other species 
were also taken, 

Of the 3 retention systems tested, best 
overall results were obtained with the anode 
surface area equal to one-half cathode area. 
This system was also more selective for 
larger species and more effective for cap- 
turing alewife and chub, including young-of- 
the-year chub, 

The Work Ahead 

Future work will include testing arrays 
designed to extend fishing area in front of 
bottom, near bottom, and midwater trawls. 

These arrays will use the same commercial 
electro fishing equipment and have a more 
powerful freshwater fish-electro-motivator 
system, The latter being developed in co- 
operation with the Electrical Engineering 
Department, University of Michigan. 

‘Cobb’ Explores for Scallops 

Off Washington 

BCF's John N. Cobb returned to Seattle, 

Wash.,, on June 14 after a 19-day exploratory 
scallop fishing cruise off the Washington coast 
(Cruise 95), The basic objective was to locate 
and delineate concentrations or "beds" of the 
weathervane scallop (Patinopecten caurinus), 



Secondary objectives were to collect biolog- 
ical data, including information on meat 
yields, and to determine associated fauna 
captured by the dredge. 

An8-foot New Bedford scallop dredge with 
3einchrings was used throughout the survey. 

Method of Operation 

The sampling procedure followed a pre- 
determined grid patternin which $-hour hauls 
were made parallel to the coast at 5-fathom 
increments from 30 to 60 fathoms, The grid 
lines were started just south of the Umatilla 
Lightship and spaced 5 miles apart; the last 
line occurred off the Columbia River. When- 
ever an individual haul yielded at least 1 
bushel of scallops, additional hauls were made 
in the immediate area, 

The catch from each haul was sorted, 
counted, and weighed, All scallops were 
measured; the heightL/ was takento the near- 
est millimeter with a Vernier caliper. Sam- 
ples of scallops were retained and frozen for 
meat yield analysis by BCF's Technological 
Laboratory in Seattle. 

Results 

Seven drags were made along each of 15 
grid lines, The speed of tows ranged from 
2.8 to 5.6 knots and averaged 4.4 knots. 

No scallops were found in the 30-fathom 
depth interval. Abundance was highest at 50 
fathoms, where the average catch was 32 scal- 
lops per $-hour haul. The largest catch (257 
scallops). occurred at the 50-fathom station 
in row 14 off Breakers, Washington, Hight 
$~hour hauls made around this station ranged 
from\0 to 23 scallops and averaged 7 scallops 
perhaul, The second largest catch (140 scal- 
lops) occurred at the 45 -fathom station, in 
row 6, off the Raft River. Eight $-hour hauls 
made near this station ranged from 17 to 114 
scallops; the average was 56 scallops per 
haul, 

Scallops ranged in height from 2 to 5,5 
inches and averaged 4,2 inches, Data on size 
compositionand meat yield of scallops taken 

in the 2 largest catches show: 
1/The distance from the posterior margin of the hinge to the lead- 

ing edge of the shell in a line perpendicular to the hinge. 

33 

No. of 
Scallops 

Per Bushel 

Average 
Meat 

Yield (%) 

Average 
Location 

Breakers, Wash. 
Raft River, Wash. 

Meat yield data were provided by the 
Seattle Technological Laboratory. 

Incidental Catch 

Catches of incidental species were small 
and similar to those made during scallop sur- 
veys off Oregon in 1963 and 1967. A variety 
of starfish wasfound, Dungeness crabs were 
commonly taken in shallow water near the 
Columbia River. 

Off Oregon 

In addition to the work off Washington, a 
line of stations off Cannon Beach, Oregon, was 
surveyed. These had been sampled during 
Cobb surveys in1963 and1967. Although they 
produced the largest catches in 1963, in 1967 
scallops were nearly absent at these stations. 
This year a few small catches of scallops 
were made, ranging in size from 3 to 4,5 
inches; the average size was 3,6 inches, In 
1963, the scallops ranged from 3,1 to 5.1 
inches and averaged 4,2 inches, 

To obtain samples of large scallops for 
BCF's Technological Laboratory, the last day 
was spent in northern Puget Sound where large 
scallops are known to exist. In an area ad- 
jacent to Alden Bank, just south of Blaine, 
Washington, 732 scallops were taken, The 
catches ranged from 2 to 160 scallops per 3 3- 
hour haul, The height of the scallops emacd 
from 3 to 6,.6inches andaveraged 5,4 inches, 
The number of scallops per bushel ranged 
from 71 to 95. 

‘Cobb’ Conducts Clam Research 

Off Northwest Coast 

The M/V JohnN. Cobb returned to Seattle, 
Wash.,on May 10 after a 4-week cooperative 
clam research cruise by BCF and the Wash- 
ington State Department of Fisheries. (Ocean 
Engineering andResourceAssessment 
Cruise No. 94.) 
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CLAM DREDGING LOCALITIES 

IN THE INSIDE WATERS OF WASHINGTON 

Quartermaster \'. 

Cobb Crise No. 94, Apr. 15-May 10, 1968. 



Primary objectives were to (1) develop 
clam-dredging techniques for clam surveys 
in coastal waters of Washington and Oregon, 
(2) determine effectiveness of a modified 
hydraulic dredge on littleneck and butter 
clam beds, and (3) determine availability of 
clams on Alden Bank, Hale Passage, and 

northeast of Guemes Island in Puget Sound. 

Equipment Used 

A modified East Coast-type hydraulic surf 
clam dredge, borrowed from Washington 
State, was used. It weighs 1,750 pounds and 
has a 30-inch wide, fixed- ~depth, cutting blade. 
Bottom slats were spaced 13 inches apart, 
while side and top slats were spaced 2 to 23 
inches apart. The bag consisted of 2-inch 
diameter hog rings and 5-inch webbing. 

A diesel engine supplying 137 continuous 
hp. at1,750r.p.m.was usedto drivea centri- 
fugal pump with 16-inch standard impeller. 
The pump can supply 1,600 gallons per minute 
at 112 p.s.i. when operated at 1,750 r.p.m. 
A 6-inch diameter overboard suction line was 
connected to a foot valve. Connecting the 
pump and dredge were 320 feet of 6-inch 
inside diameter hose. 

The dredge was often towed with a 300- 
foot-long, 1; -inch diameter, nylon rope. The 
dredge was set and retrieved witha 3 -inch 
diameter, 6-conductor, electro-mechanical 

cable. 

A double axis tilt indicator with a range 
of -45° to +45° was mounted on the dredge 
and connected to a pilothouse readout by the 
6-conductor cable, A 3-wheeled tensiometer 
remotely indicated cable tension in the 
pilothouse. 

DEVELOPING CLAM-DREDGING 
TECHNIQUES FOR SAMPLING 
WASHINGTON -OREGON COAST 

Thefirst objective was to test and modify 
clam-dredging equipment to sample sandy 
bottom for clams. 

Dredge performance was monitored by the 
tilt indicator and tensiometer and, some- 

times, by divers. The tilt indicator, mounted 

on arm that swung as dredge dug into bottom, 
indicated depth to which the dredge dug and 
its sideways tilt. It was usually possible to 
determine bottom type and hardness by noting 
dredge performance as shown on tilt indi- 
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cator. When sideways tilt and digging depth 
remained constant, crew knew that the dredge 
was hung up. Divers observed the dredge 
during 11 tows and made observations in the 
furrow of 16 tows. 

Both the 14-inch nylon rope and 6-inch hose 
were wrapped up on the net reel, allowing 
them to be rapidly set and retrieved. 

Results 

Initially, the dredge quickly filled with 

sand. Much less sand was retained by the 
dredge after these 3 modifications were made: 
(1) the 33-inch webbing covering the cage, 
which quickly became , Plugged with worm 
cases, was replaced with 3-inch diameter rods 
set about 23 -inches apart (center-to-center); 
(2) the solid digging plate was replaced by a 
slotted digging plate, allowing sand to be 
forced through it; and(3) fourteen 3-inch jets 
directed toward top of dredge cage were 
installed in aft portion of dredge cage. 

The dredge immediately became plugged 
on clay bottom. No attempt was made to 
correct this problem. Rocks, which were 
supposed to drop out an opening behind the 
cutting blade, were caught in large quantities. 

While being setand retrieved, sharp edges 
on dredge cutinto vessel. To preventfurther 
damage to vessel, 3-inch pipe was welded 
along the side of dredge, and a guard made 
of 8-inch pipe was welded on the front of 
dredge. 

The dredge frame, cutting blade, washout 

guard, and manifold proved much too weak 
and had to be strengthened. 

When the slotted digging plate was first 
used, the dredge continually leaned over on 
its port side. The dredge usually stayed 
upright after its towing pointwas moved down 
to lowest point possible, the 45° elbow on 
dredge manifold was replaced with a 90° 
elbow, and more tow line was let out to re- 
duce size of hose loop behind dredge. The 
dredge did not work well enough to justify 
further use. Anew dredge, similar to present 
East Coasthydraulic surf clam dredges, will 
be designed and built. 

Towing Speed 

The dredge traveled only 0.4 knot to 0.7 
knot when set to dig 15 inches, and about 

1,600 gallons of water per minute were 
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delivered to dredge at 80 p.s.i. A tow rope 
tension of about 2,600 pounds was main- 
tained. These speeds are much below the 2 
to 23 knots maintained by East Coast com- 
mercial clam fishermen. 

Suction Hoses and Priming System 

Several imperfections were apparent. 
The deck hose provided insufficient water to 
quickly fill the pump and suction hose. The 
foot valve allowed some water to leak out 
when vessel turned. The 90° swivel elbow 
could not be brought completely inboard of 
vessel guard; this made it necessary to take 

suction hose off when passing through locks 
and when docking on starboard side. 

Vessel Lifting Gear 

The dredge was lifted aboard after every 
tow, using the mast, boom, and hydraulic 

boom winch. Although this procedure works 
well inprotected waters, it is unsuitable off- 

shore because it allows the dredge to swing 
dangerously. 

On occasions, when dredge picked up heavy 
load of substrate material, the hydraulic boom 
winch was unable to lift dredge. A block 
and tackle then had to be used to lift dredge 
aboard, 

Sorting clams from bottom sediment, 
shell, and other trash proved time-consum- 
ing. A sorting table will be built for future 
work. Eleven samples per day can be col- 
lected with this equipment when no break- 
downs occur. Use of a proper sorting table 
should increase rate to about 15. 

When moving from one station to another, 
a speed of 8 knots was maintained. The hose 
and dredge were towed just beneath water 
surface. 

Quality of sample 

Although the dredge did roughly indicate 
relative abundance of clams, the present 
dredging system does not give a good quanti- 
tative sample for these reasons: (1) when 
digging jets are adjusted to hit ahead of cutting 
blade, clams are sometimes washed under 
cutting blade, especially on soft sediments; 
(2) it is difficult to determine distance sam- 
pled;(3)the dredge continues to cut a shallow 
trench when itis winched in;(4) dredge often 
skips; (5) if long tows are made, dredge fills 

with subsequent material (including clams) 
thrown out sides and top;(6) since slats must 
be kept widely spaced to filter sand, gravel, 
and mud, many small clams are lost; (7) in 
some areas, geoducks (very large, edible 
clams) were available but dredge dug only 
deep enough to cut off their necks. 

Despite these shortcomings, dredge has 2 

good features. It samples a large area (30 
inches wide and 50 to 500feet long) and pene- 
trates substrate down to 17 inches. 

Geoducks 

Despite efforts to avoid catching geoducks, 
they were abundantin a smallarea at head of 
Quartermaster Harbor and over large areain 

Useless Bay. During 187 minutes of towing, 
1,484 geoduck necks and 61 whole geoducks 
were caughtin Useless Bay. Divers reported 
many necks were left in furrow. Crew en- 
countered average of 0.6 geoduck per square 
yard, and maximum of 1.5 geoducks per 
square yard. (These figures include number 
of necks estimated left behind in furrow.) 

EFFECTIVENESS OF MODIFIED 
HYDRAULIC DREDGE ON LITTLENECK 

AND BUTTER CLAM BEDS 

Dredging efficiency was assessed in Agate 
Passage, where known clam concentrations 
exist. The procedure was to dredge 125 to 
200 yards, mark beginning and end of haul with 
marker buoys. Two diver teams (one BCF, 
the other Washington State) then determined 
density of clams in 2-square-foot areas in 
and adjacent to dredge furrow at 25-yard 
intervals using gold dredges. The divers 
also noted damaged clams andclams dug out 
by dredge but not retained by it. 

Results 

The 2 most numerous clam species were 
the butter clam (Saxidomus giganteus) and 
littleneck clam (Protothaca staminea). 
Catches rangedfrom 11 to 499 clams (2 bush- 

els) for butter clams, and 4 to 912 clams 
(1.1 bushels) for littlenecks. The proportion 
of butter clams retained by dredge to number 
estimated that should have been caught based 
on divers density figures, ranged from 4 to 
48 percent; overall percentage was only 17 
percent. The dredge caught an average of 
only 9 percent of estimated number of little- 
neck clams in its path. In the worst tow, it 
caught only one percent of littleneck clams; 



in the best tow, it caught 27 percent. Dredge 

performance would have been better had 
shorter tows been made and dredge been 
properly adjusted. 

CONDITION OF SUBSTRATE AND FAUNA 
AFTER DREDGING 

The aftereffects of dredging on substrate 
andfauna inAgate Passage were investigated 
by the Washington State divers who examined 
the tracks of 3 dredge hauls. 

Nine Days After Dredging 

Track 52 (catch: 499 butter clams, 912 
littlenecks, and 13 geoducks). This had filled 
in somewhat but was still very evident. All 
littleneck clams and butter clams that were 
evident along and in this track shortly after 
dredging haddisappeared. There were some 
empty shells of recently killed clams but no 
live ones. The uninjured clams apparently 
had dug back into the substrate. The injured 
ones, or ones that failed to dig back in were 

soon consumed by starfish(Pisaster). There 
was no evidence of any extensive decompo- 
sition of dead clams. Live healthy butter 
clams and littleneck clams were buried in 
track bottom, apparently little affected by 
dredge. Many fish (flounders, sole, ratfish) 

were observed along track. The hardshell 
clams left exposed by dredging either were 
eaten by scavengers or had redug back into 
substrates soon after dredging. 

Track 56(catch: 181 butter clams, 4 little- 
necks, and 74 geoducks), This track was 
made in very softsand andbroken shell sub- 
strate. Ithad changed very little since May1, 
when it was made. There were geoducks, 
whole and injured (mainly siphons clipped 
off) laying beside and in track. Starfish 
(Pycnopodia) were eating whole and injured 
geoducks. Some geoducks inbottom of track, 
which had siphons clipped, were being at- 
tacked by Pycnopodia. The starfish appar- 
ently were digesting injured siphons by dig- 
ging depressions over geoducks and applying 
their stomachs next totips of injured siphons. 
There were large holes intrack where dredge 
apparently stopped its forward motion, allow - 
ing jets to dig in. Some holes were 3 feet 
deepand 5to6feetacross. One hole contained 
5 injured geoducks laying completely un- 
covered at bottom of hole. No apparent fouling 
of substrate by decomposing clams was 
evident. 
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Diver Observations 3 Weeks After Dredging 

Track 60 (catch: 420 butter clams, 787 
littlenecks). The track had changed little 
since dredging. Test golddredge holes were 
still evident along side ofand in track itself, 
Large concentrations of starfish (Pisaster) 
were still evident and concentrated in track. 
Apparently, they were still feeding on clams 
disturbed by dredging. No evidence of prob- 
lems due to decomposition of clams and other 
organisms was apparent, 

AVAILABILITY OF CLAMS 
ON ALDEN BANK, IN HALE PASSAGE, 
AND NORTHEAST OF GUEMES ISLAND 

On Alden Bank, 25 tows were made ranging 
from 4 to 14 fathoms but mostly from 5 to 9 
fathoms. Mostof the bank was rocky, causing 
considerable damage to dredge. A 50-acre 
area containing Humilaria and Saidomus 
giganteus (butter clam) was found in south- 
westcorner, Eighttows inthis area averaged 
50 pounds per 3-minute tow. The dredge 
brought up much potato-sized rockand some 
shell, gravel, and mud, 

Although clams were present in immedi- 
ately surrounding area, large rocks prevented 
dredging. 

Twelve dredge hauls were made in Hale 
Passage and northeast of Guemes Island. 
Clam catches were very poor, ranging from 
1 to 72 clams per haul. 
Note: Forfurther information contact: Dayton L. Alverson, Base 
Director, Exploratory Fishing and Gear Research Base, 2725 
Montlake Boulevard E., Seattle, Wash. 98102, Phone 583-7729. 

‘Geor-Gee’ Does Not Find 

Commercial Amounts of Spot Shrimp 

The BCF-chartered Geor-Gee returned 
to Seattle, Wash., on May 31 after 30 days of 
shrimp-resource assessmentin the Strait of 
Juan de Fuca and Puget Sound (Resource As- 
sessment Cruise 1). The work was done in 
cooperation withthe Puget Sound Gillnetter's 
Association. 

Nearly 2,400 pot sets were made atbottom 

depths from 12 to 90 fathoms. ''No area was 
found that produced spot shrimp in quantities 
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BCF -chartered vessel Geor-Gee shrimp assessment, April 29-May 31, 1968. 



considered adequate for commercial exploi- 
tation.'' The largest catches were made on 
the westside of LopezIsland. There, a string 

of 26 pots set indepths from19 to 23 fathoms 
caught 207 spot shrimp and 198 coonstripe 
shrimp (Pandalus hypsinotus), One pot con- 
tained 42 spot shrimp and 2 coonstripe 
shrimp. A string of 25 pots set in 20 to 25 
fathoms adjacent tothe above string produced 
no spot shrimp--but it caught 572 coonstripe 
shrimp. Average size of the spot shrimp was 
14 to the pound, heads-on. Coonstripe shrimp 
averaged 44 to the pound, heads-on. Addi- 
tional areas in which fair catches of spot, 
coonstripe, and pink shrimp (Pandalus jor- 
dani) were made included Elger Bay and North 
Bluff in Saratoga Passage, Post Point and 
Point Frances in Bellingham Bay and also in 
Port Susan. Waters of southern Puget Sound 
produced very small catches of shrimp. 

Throughout the survey, incidental catches 
of various fish and invertebrates were made. 

Objectives 

The cruise's major objectives were to: 
(1) determine the distribution and availability 
of the prawn-sized spot shrimp (Pandalus 
platyceros) in areas of Puget Sound and ad- 
jacent waters--except in Hoods Canal and 
Elliott Bay, where limited commercial 
shrimp fisheries exist;(2) evaluate feasibil- 
ity of establishing new shrimp fisheries that 
would employ west coast gillnet-trawler-type 
vessels; and (3) collect biological data on 

shrimp. 

Fishing Gear 

Rectangular commercial-type shrimp pots 
were used. Eachpothad a20-inchby 32-inch 
by 16-inchframework fabricated from 3 inch 
steel rod; each pot was covered with #18 
thread, 13-inch meshnylonwebbing. A tunnel 

about 12 inches deep terminating with a 3-inch 
entrance was built into each end. Bait con- 
tainers were made from pint-size, screw -lid, 
plastic freezer containers. A series of 4- 
inch holes was drilled into each container. 
A heavy stainless steel wire, bent to forma 

tight hook, was fastened to each container to 
provide a means of hanging it in the center 
of the pot. Brine-immersed, cut, frozen her- 

ring were used as bait. 

Methods 

The survey was conducted in areas of Puget 
Sound from Alden Bank on the north to Nis- 
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qually Reach on the south (chart), Fishing 
was restricted primarily to areas where past 
experience and the environment suggested 
shrimp might be present. 

Each day 80 pots werefished. These were 
divided into 3 independent strings of 25 to 28 
pots. The pots were attached at 10-fathom in- 
tervals along a ground line. Whenever pos- 
sible, strings were set perpendicular to bot- 
tom contours in such a manner that a string 
covered bottom depths from 20 to 90 fathoms. 
Pot baits were replaced every second day. 
Normal procedure was to set the strings of 
pots about midday, allow them to fish over- 
night, and tohaulthem the following morning. 
This resulted in a ''soaking"' time of about 20 
hours. 

Sop, 

‘Oregon’ Explores 

for Scallops Off Florida 

The BCF's R/V Oregon returned to St. 
Simons Island, Georgia, on June 26 after 17 

days of scallop explorations off Florida's east 
coast. (Cruise 130, 6/10-26/68.) This was 
the seventhin a series of industrial develop- 
ment cruises to keep an up-to-date check on 
the Florida east coast calico scallop (Pecten 
gibbus) grounds. 

Primary Objective 

The principal objective of Cruise 130 was 
to continue dredging operations, emphasizing 
the area southof Cape Kennedy. Four stand- 
ard assessment transects were conducted in 
areas established during September 1967 
(Cruise No. 121) and occupied during each 
cruise in the series. 

181 dredging stations were occupied with 
an 8-foot tumbler dredge fished with 2-inch 
bag rings 20 rings deep in 10 to 40 fathoms 
from east of New Smyrna Beach to north- 
east of Bethel Shoal. 

East of New Smyrna Beach, in 24 to 27 

fathoms, catches ranged from 3.1 to 17 bush- 
els of scallops per 30-minute drag. Meat 
counts ranged from 80 to 105 per pound and 
yielded 2.75 to 4.1 pounds per bushel. 

Northeast of Cape Kennedy, catch rates 

ranged from 1.9 to 18 bushels per 30-minute 
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dragin 24to26fathoms. Counts ranged from 
74 to 100 meats per pound and yielded 3 to 
3.4 pounds per bushel. 

In the southern area, from east of Cocoa 
Beach to east of Sebastian, catches ranged 
from 3.6 to 22 bushels per 30-minute drag in 
21-24 fathoms. Counts ranged from 116 to 
160 meats per pound and yielded 2 to 3.8 
pounds per bushel. 

Meat Yields 

On the average, meat yields north of Cape 
Kennedy were higher than during May (Cruise 
128); south of the Cape, meat yields were 

slightly lower. 

Two days of dredging demonstrations were 
conducted for industry observers. Fishing 
information and assistance were provided to 
vessels in the scallop fishery. 

Shrimp 

Four nighttime drags were made east of 
Melbourne, Fla.,in 10-23 fathoms with a 65- 

foot, two-seam shrimp trawlfished on 8-foot 

chain doors. The drags were made to obtain 
shrimp for use in evaluating anindustry-de- 
veloped, shipboard shrimp-heading machine. 
Catches of 21/25 count(heads off) brown and 
pink shrimp (Penaeus aztecus and P. duora- 
rum) were small; they ranged up to 7 pounds 
per 60-minute drag. 

‘Cromwell’ Conducts Bottom 

Trawling Survey Around Hawaii 

BCF's research vessel Townsend Crom- 
well returnedfrom a 2-week cruise to inves- 
tigate the bottom fishery resources around the 
Hawaiian Islands. The Cromwell cruised 
from the island of Hawaii to NeckerIsland in 
the Leeward group. 

This was the third in a series of cruises 
designed to investigate the inshore waters to 
500 fathoms (3,000 feet) around the major 
Hawaiian Islands. The investigations are 
being conducted in cooperation with the Hawaii 
Institute of Marine Biology, University of 
Hawaii. 
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Problems of Fishing Deep 

The vessel used primarily Gulf-of-Mexico- 
type shrimp trawls to investigate the bottom 
and near-bottom fishery resources. Off Ka- 
waihae, Hawaii, however, she used other fish- 

ing gearto tryto capture what may have been 
fishes recorded on fish-finding depth re- 
corders. Here, at1,200 feet, the crew fished 
bottom handlines, gill nets andlongline gear, 
andsetsomefishtraps. Fishing atsuch great 
depths produced many problems. Muchfish- 
ing gear was lostwhile being hauledup. How- 
ever, the longline gear was retrieved suc- 
cessfully. This gear's catch was entirely a 
small species of shark not commonly caught 
around the islands, It is not certain whether 
these were responsible for the 'fish traces" 
on the depth recorder. 

Checked Shrimp Areas 

The Cromwell's scientists were interested 
in any bottom fish or crustacean that offers 
commercial potentials--but particularly in 
the Royal Hawaiian shrimp found in significant 
quantities in certain areas on the series'first 
cruise. During the cruise, new shrimp 

grounds were located off Haleiwa in about 50 
to 60 fathoms. The bottom there has some 
rough spots; in 2 of the drags, the shrimp 
trawl nets were torn. 

The ship alsoinvestigated the areas where 
shrimp were found in earlier cruises. In 
Pailolo Channel, the channel between Maui and 
Molokai, concentrations of shrimp were still 
present. Catches upto19poundsina 43-mile 
drag were made. Off Molokai's west coast, 
close to Penguin Banks, where shrimp also 

had been found, the shrimp were more abun- 
dant thistime. This was reported by Howard 
O. Yoshida, who directed scientific activities. 
In 2 trawldrags of 4 and 43 miles, 15 and 35 
pounds of Royal Hawaiian shrimp were caught. 

Fishes & Crustaceans Caught 

The shrimp trawls also caught fishes and 
other crustaceans besides shrimp. About 100 
species of fishes were caught. Many of these 
were known only from few specimens before 
this series of cruises. Of particular interest 
was the capture ofa scorpionfish, known only 
from a few specimens throughout the world. 
In one trawl drag south of Honolulu, on bottom 
more than 2,000 feet deep, 221 specimens 
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werebroughtup. Fishery biologist Everet C. 
Jones, who actedas curator of invertebrates, 

noted that white crabs and spiny lobsters, 
which have a ready market in Hawaii, also 
were caught by the shrimp trawls. 

‘Miss Behavior’ Studies Use 

of Longline to Capture Swordfish 

The Miss Behavior of BCF's La Jolla, 
Calif., Fishery-Oceanography Center, re- 
turned to San Diego on July 1 after a cruise 
designed to study the use of longline method 
to capture swordfish (Xiphias gladius). The 
goal is to improve the efficiency of methods 
and to enlarge the scope of present fishery. 
Another major cruise objective was to obtain 
information on the life history of swordfish. 
(Swordfish I, June 20-July 1.) 

Mainline - g inch nylon 
Dropper lines - - inch nylon, 33 fathoms 

long. 

Hooks - Mustad Shark Hook, 3/0. 

Floats - Oxygen tanks and rubber 

inner tubes;float lines 

5 fathoms. 

Dropper lines were attached to the main 
line by detachable A/K snaps and spaced 12 
fathoms apart. Hooks were spliced directly 
on the dropper lines, without wire leaders. 
Floats were used between 10-hook units. A 
radio buoy,a light buoy, and radar reflectors 
were usedto help recover the gear. A pres- 
sure depth gauge and a BKG were used to 
measure depths fished by the gear. Squid 
(Ommastrephes sp.) was used exclusively as 
bait. All sets were made at about sunset; 
hauling usually started at 0600, except when 
gear was not located until later. All sets 
were made between the 100- and 1,000-fathom 
curves. 

RESULTS 

Set No. 1 - June 22-23. Position latitude 

27931' N., longitude 115°907' W.; surface 
temperature 15.69 C. 400 hooks. Catch: 
about 125 blue sharks (Prionace glauca). 

Set No. 2 - June 23-24. Position latitude 

27903! N., 114°34' W.; surface tempera- 
ture 18.09 C. 367 hooks. Catch: one 
yellowfin tuna (Thunnus albacares, 124 
cm.); about 110 blue sharks. 

Set No. 3 - June 26-27. Position latitude 

23°30! N., longitude 111°10' W.; surface 
temperature 21.79 C. 268 hooks. Catch: 
2 dolphins (Coryphaena hippurus); one 
scalloped hammerhead shark (Sphyrna 
lewini); 16 blue sharks. 

Set No. 4 - June 27-28. Position latitude 

25902'N., 112951! W.; surface tempera- 
ture 19.69 C. 180 hooks. Catch: 9 blue 
sharks. 

Set No. 5 - June 28-29. Position latitude 
25929! N., longitude 113926' W.; surface 

temperature 18.79 C. 275 hooks. Catch: 
one scalloped hammerhead shark; 45 blue 
sharks. [Note: about one-half the gear 
(140 hooks) was lost andnot recovered.] 

About the Operation 

The hydraulic powered drum used for haul- 
ing and storing the main line performed satis- 
factorily. Setting time averaged 23.5 minutes 
per hundred hooks, including time required to 
change reels. Under normal conditions, haul- 

ing time averaged 34 minutes per hundred 
hooks; tangling of mainline by the large num- 
bers of blue sharks captured caused frequent 
delays in hauling. The deepest hooks in the 
10-hook units fished at a depth of 55-60 me- 
ters, according to measurement with a BKG 
and a depth recorder. 

The Swordfish Fishery 

Longline catches of swordfish onthe U. S. 
east coast are high during and after the sur- 
face harpoonfishery. The highest catches do 
not necessarily coincide with areas of great- 
est surface abundance, 

The Japanese longline fishery only recent- 
ly started to operate off Baja California. Most 
effort has been expended from September 
through December. Although striped marlin 



was the principal species sought, many 
swordfish also were caught. A small per- 
centage of longline sets was made specifically 
to catch swordfish--i.e., night fishing with 
squid as bait, and modification of gear to fish 
shallower. The catch distribution is thought 
to be associated with complex subsurface 
thermal structures. Data from the Pacific 
coastis insufficient to support or negate this 
hypothesis. However, surfacefish are known 
to be present off Baja California in June; one 
was sighted. 
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The Miss Behavior scientists said: "No 
explanations canbe offered for our failure to 
encounter subsurface swordfish during our 
cruise. As far as we know, our effort repre- 
sents the first time that longline swordfish 
gear has been used off Baja California in the 
month of June." 

They add: "A few modifications would 
greatly increase the efficiency of the opera- 
tion. Specifically, a larger reel and stand, 
capable of holding all the mainline, would 

make it possible to workthe gear with a mini- 
mum of 3 or 4 men." 

REVERSING A SONAR PRINCIPLE 

When a piece of iron or other ferromagnetic material is placed in a strong mag- 
netic field, itis deformed. This principle, called magnetostriction, is used in sonar, 
where a varying magnetic field causes a transducer to vibrate, causing sound waves in 
the water. 

An invention patented recently turns the principle around, and measures force, 
which causes the iron to change shape, by the change in magnetic field. The output is 
an electric current, making the device useful for automatic control situations. 

In the new device, patented by a Swedish 
inventor, Olof W. Ohlsson, four holes are 
bored in the ferromagnetic block--two for 
a magnetizing wire andtwofor a measuring 
wire. Anelectric current in the magnetizing 
circuit causes a voltage to be induced in 
the measuring wire; but this measured volt- 
age depends onthe magnetic qualities of the 
material--its permeability. 

If a force is applied to the material, its permeability changes, and the measured 
voltage changes with it. 

Inventor Ohlsson found that by placing the two holes for the measuring circuit in 
between the holes for the magnetizing wire, the induced magnetic field had its greatest 
effect, making the device more sensitive. (Reprinted with permission form "Science 
News," weekly summary of current science, copyrighted 1966 by Science Service, Inc.) 



ARTICLES 
THE DUNGENESS CRAB FISHERY 

Around Kodiak, Alaska 

By Robert M. Meyer* 

Alaska seiners and power barges form the bulk of the fleet 
that fishes for Dungeness crabs in Kodiak waters from May to 
October. Crews normally number three men who may set, pull, 
and reset over ten 30-pot strings a day in shallow, near-shore 
waters. The pots are baited with herring, clams, or squid. As 
each pot is pulled, the catch is placed in tanks filled with cir- 
culating sea water to insure live delivery to the processing 
plants. The crabs are usually butchered, cooked, and frozen at 
the plant and are shipped south for further processing, Some 
of the better crabs are processed whole. 

Dungeness crabs are abundant in the wa- 
ters surrounding Kodiak Island, The fishery 
usually is conductedinbays around the island 
and along the mainland side of Shelikof Strait. 
But in 1967, fishing was concentrated on the 
rich grounds off the Trinity Islands just south 
of Kodiak Island; more than 4 million pounds 

were harvested there. 

In 1966, because of lack of effort, only 
300,000 pounds of Dungeness crabs had been 
taken on the Trinity Islands grounds; in 1965, 
2 million pounds were harvested, 

Weather Controls Fishery 

The fishery around Kodiak Island is con- 
trolled by weather, rather than by regulations, 
because it is carried out in shallow water-- 
5 to 20 fathoms, Fishermen must wait for 
the passing of the winter storms before they 
set their crab pots; otherwise, the storms 

would sweep the pots away or bury them in 
the sand. A few fishermenbegin prospecting 
for crabs about the first of May and, by 
month's end, fishing is generally in full swing. 
The peak is reached in July. In some areas, 
it may continue until September or October, 
when fall storms force the boats to leave the 
fishing grounds, 

VESSELS AND GEAR USED 

Two types of vessels are used in the Dun- 
geness crab fishery around Kodiak Island-- 
Alaska salmon seiners (fig, 1) and power 
barges. 
*Biological Technician, BCF Gibson Cove Facility, Kodiak, Alaska. 
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Fig. 1 - Alaska salmon seiner converted to fish for Dungeness 
crabs around Kodiak Island. 

The seiners carry 3-man crews, The 
holds are fitted with tanks through which sea 
water is circulated to keep crabs alive until 
they reach the processor (fig, 2). 

The power barges alsocarry 3-man crews 
and are fitted with sea-water tanks, Current- 
ly, they are the most popular vessels for 
fishing crabs in western Alaska waters be- 
cause they can hold more crabs, accommodate 
more gear, and fish in more adverse condi- 
tions than the smaller seiners, The barges 
are about 87 feet long; their barge size makes 
it profitable to run the 24 or even 36 hours 
to the distant crab grounds of Chirikof Island 
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Fig.2 - Dungeness crabs in tank filled with circulating sea 
water. 

and Chignik Bay. In 5 tripsin June 1967, for 
example, one barge brought over 300,000 
pounds of crabs into Kodiak. This was a 
greater catch than the combined catch of all 
other Dungeness crab boats fishing in the 
area during June. 

The principal gear in the Dungeness crab 
fishery is a round pot. The pots are 42, 48, 
or 60 inches in diameter. They are con- 
structed of 2-inch round steel stock with 2 
pieces of 14-inch stock welded to the bottom 
for ballast (fig. 3). The pot frame is wrap- 
ped with rubber strips cut from inner tubes. 
Then it is covered with stainless steel wire 
woven in a 4-inchstretch mesh, The rubber 
insulator between the stainless steel mesh 
and the ironof the pot frame prevents disin- 
tegration by electrolysis, Eachpotcontains a 
4-inchescapering, and two 8- by 4-inch oval 
tunnels with triggers that close the tunnels so 
the large crabs cannot escape. A small ring, 
generally welded to one pot frame member 
near the top of the pot, allows sublegal size 
crabs to escape. Thecrabs are removed 
and the bait cans changed through a door on 
the top of the pot. This door is made of a 
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Fig. 3 - Dungeness crab pots (40 inches in diameter} stacked on 
deck of power barge. 

Fig. 4 - Dungeness crabs in box of razor clams. The clams are 
used as bait in the crab pots. 

stainless steel rod one fourth to three-eighths 
of an inch in diameter. The door is hinged 
at each end and locked in the closed position 
with rubber straps and hooks. 

The pots are baited with razor clams (fig. 
4), squid, or herring that are kept frozen on 
board the boat and thawed just before use. 
Razor clams are crushed before being put 
into the bait can; American squid are used 

whole; the larger Japanese squid are cut into 
five or 10 pieces; and herring are cut into 

pieces 1 or 2 inches long. The bait is held 
in stainless steel louvered bait cans (fig. 5) 
7 inches indiameter and 4inches deep. They 
have hinged tops and are attachedinside each 
pot with stainless steel hooks and rubber 
straps. 



Fig. 5 - Crewman attaching bait can in Dungeness crab pot (60 
inches in diameter). 

Each pot has a polypropylene or similar 
line with a plastic foam buoy attached (fig. 
5). The line is 10 to 20 fathoms long, de- 
pending on the depth to be fished. The buoy 
is 18inches long by 4 inches in diameter and 
tapered at the bottom end to reduce chances of 
fouling by kelp. The buoys and lines must both 
be dipped periodically in a chlorine solution 
to remove fouling organisms, primarily algae 
and hydrozoans, 

METHOD OF FISHING 

Just before the fishing gear is set, the 
skipper selects a course and sets the ves- 
sel's autopilot, It is important that the boat 
be maintained on a straight course to facili- 
tate the recovery of pots in rough or foggy 
weather. As the setting of gear begins, the 
buoy line and buoy of the first pot anda 
colored float used to mark the end of the 
string of pots are trailed behind the boat, 
At word from the skipper, the first pot is 
pushed overboard, The next pot and its line 
and buoy are carried to the rail. The proc- 
ess is repeated until the last pot of the string, 
also marked with a colored float, is set. A 

string may contain 30 to 60 pots. Each boat 
fishes several strings. These usually are 
set parallel to each other, and approximately 
parallel to the beach in 5 to 20 fathoms, 

An efficient crew can lift and reset over 
300 pots in a 10-hour day. In good weather, 
2 deck hands can pick and reset more than 
60 potsinanhour. To attain this rate, an as- 

sembly-line approach must be used in han- 
dling the gear. The boat is brought along- 

Fig. 6 - Crab pot buoy and line being hooked by crewman in 
preparation for hauling pot aboard. Plastic garbage can shown 
holds chlorine solution in which buoy and line ‘are dipped to 
remove fouling organisms. 

Fig. 7 - Crewman placing line attached to crab pot on the power 
block so pot can be hauled aboard. 

side the buoy to be retrieved. The line is 
brought on board with a boat hook (fig. 6). It 
is put in a hydraulic power block mounted on 
the end of a boom (fig. 7). The boom is low- 
ered so the line can be set in the block, and 
then is raised sothe pot can be swung aboard 
the boat (fig. 8, facing p. 1) and emptied into 
the sorting box (fig. 9). One man hauls the 
pot by keeping a strain on the line, while the 
other man fills a bait can and sorts the pre- 
vious catch, After the potis aboard, the catch 



Fig. 9 - Crewman emptying crab pot (40 inches in diameter) into 
sorting box. 

is removed and the bait can be exchanged. 
Dungeness crabs are put into the sea-water 
tank, and fish, octopus, and king crab are 
thrown overboard, Thepotis pushed over- 
board about 75 feet before the next buoy is 
reached, The boat does not stop at each pot; 

the men must haul the pots while the boat is 
underway at a continuous speed of about 2 
knots (fig. 10). Because the boats usually 
work into the wind, they must, upon reaching 
the endof a string, run to the opposite end of 
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Fig. 10 - Crab pot (40 inches in diameter) surfacing to be hauled 
aboard power barge. Vessel is traveling at about 2 knots. 

the next string. This break gives the crew a 
chance to clean up and rest before starting 
the next string of pots. 

PROCESSING METHODS 

Crabs are processed in one of two ways. 
The first and most common method is to 
butcher and clean the live crab and cook the 
remaining body and leg sections in boiling 
water for12 tol5minutes, The sections are 
then frozen, glazed, packed, and shipped 
south, where they are thawed and the meat 
removed for canning. 

At some processing plants, the largest and 
best-appearing crabs are prepared for the 

whole-crab market. They are cooked whole 
for 25 to 28 minutes, cooled, the shells 
cleaned by hand, packaged one to a paper bag, 
and shipped south, 
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THE VIEW FROM A STORIED SUB 

The ‘Alvin’ Off Norfolk, Va. 
By R. L. Edwards* and K, O, Emery** 

On July 17 and 18, 1967, the authors made 
2 dives in DSRV ''Alvin,'' the research sub- 
marine of the Woods Hole Oceanographic In- 
stitution, The dives were made from the 
support vessel "Lulu" off Norfolk, Virginia, 
in 20 to 25 fathoms. During each dive, which 
lasted nearly 7 hours, we observed closely a 
series of underwater ridges and their fauna, 
These were the first dives for both of us and 
we were not disappointed, 

Alvinis a deep-diving research vessel de- 
signed specifically for oceanographic re- 
search, Thefundsfor construction and oper- 
ation were provided by the Office of Naval Re- 
search, The Bureauof Ships of the U.S. Navy 
assisted in preparing performance specifica- 
tions. The Applied Sciences Division of Lit- 
ton Industries designed and built the sub. 

Shape of the Sub 

At the surface, Alvin draws 7 feet. Itis 
23 feet long, has an 8-foot beam, and dis- 
places 15 tons, Submerged, it has a range 
of 5 miles and cruises at a little more than 
1 knot, with a top speed of about 1.5 knots. 
Its design operating depthis 6,000 feet, where 
it has a safety factor of more than two. The 
crew, a pilot and 2 observers, has 4 viewing 
ports to look through--to see ahead, on either 
side, and directly beneath the vehicle. The 
passenger sphere is 7 feet indiameter. It is 
made of high-strength, 1.33-inch-thick steel. 
The life-support systems provide for an en- 
durance of 24 hours or more. 

Alvin is not large inside, After several 
hours with a pilot and 2 observers aboard, 
things begin to feel a bit cramped. The dis- 
comforts are minor, however, compared with 
all the interesting things tobe observed out- 
side, And, to help the observers work, the 
sub is equipped with a tape recorder, televi- 
sion camera, and 2 automatic 35-mm, cam- 
eras, Also, each observer can carry a hand- 
*“Fishery Research Biologist, BCF Biological Laboratory, 

*“*“Senior Scientist, Woods Hole Oceanographic Institution, 
Note: Contribution No, 2142, Woods Hole Oceanographic Institution, 

held camera loaded either with color or black- 
and-white film. The outside cameras pro- 
duce stereographic pairsand are actuated by 
a button--or can be set to operate automat- 
ically at a desired interval. A box lunch and 
coffee are provided if the dive is to last long 
enough, 

A Storied Sub 

The sub already has made quite a name for 
itself. During February to April 1966, it made 
34 dives off Palomares, Spain, in the search 
for a lost hydrogen bomb. Alvin found it in 
2,800 feet of water on 2 occasions and played 
a vital role in its recovery. 

Fig. 1 - DSRV Alvin. 

i Woods Hole, Mass. 02543. 
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Fig. 2 - Schematic cross-section of DSRV Alvin. 

Fig. 3 - Alvin's mothership, Lulu, is a catamaran. Alvin is launched and retrieved from a cable suspended between the hulls. In this 
picture, Alvin has been raised to working deck. 
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Just before our dives, the subfurther dis- 
tinguished itself: it blunted the attack ofa 
swordfish in2,000 feetof water, The sword- 
fish succeeded only in destroying itself. It 
gave the observers a few bad moments--but 
later provided a good mealfor others, Dam- 
age to the sub was negligible. After all, it was 
designed to withstand this sort of undesired 
attention. 

A Catamaran Named Lulu 

Ina great many respects, a 96-foot-long 
catamaran named "Lulu" (DSRVT-1) is as 
interesting as Alvin. Lulu is equipped with 
shop facilities to service Alvin. The sub is 
launched and retrieved by a hydraulic eleva- 
tor that lowers andraises it between the wa- 
ter and Lulu's maindeck. Launching and re- 
trieving are monitored by skin divers who 
follow the sub aslong as it is at the surface. 
Alvin is equipped with a sonar transponder 
so Lulu can constantly monitor the sub's 
position. Voice communication is also main- 
tained between the two. 

Lulu's living quarters are in its starboard 
hull, It has a speed of about 6 knots and is 
very comfortable in any but the roughest seas, 
Launching is not attempted when the wind ex- 
ceeds force 3, or the waves are higher, or 

might become higher, than 5 feet. 

Why We Dived 

The prime purpose of the dives off Norfolk 
was to investigate the nature of submarine 
ridges believed tobe remnants of old beach- 
es and oyster reefs formed 8,000 to 10,000 
years ago, when the shoreline was far out on 
the continental shelf. We also wished to ob- 
serve the distribution of bottom organisms 
and bottom sediments. 

Visibility at the bottom was excellent. It 
exceeded 50 feet at all times. Bright objects, 
such as the large, clean, white shells of the 
surf clam could be seen much farther away, 
but only as diffuse objects. Visibility was 
restricted principally by the very large num- 
bers of arrowworms (chaetognaths) near the 
bottom. Artificial light was not necessary at 
any time, except to determine the true color 
of objects. The bluish color of sunlight at 
these depths, plus the general aspect of the 
bottom and its fauna, strongly reminded one 
of Salvador Dali's early impressionistic 
paintings. 

What We Saw 

The ridges were found with oyster shells, 
as expected. They extended north-south, ap- 
proximately parallel with the edge of the con- 
tinental shelf. Ranging up to about 30 feet 

Fig. 4 - An ocean quahog graveyard. These are dead shells. It is possible they may overlie a dense bed of living animals. 
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above the otherwise nearly flat shelf, they 
consist mostly of loose coarse sand, Prob- 
ably they are the submerged remnants of 
former barrier islands similar to the bar- 
rier islands that now outline Cape Hatteras. 
The flat areas between the ridges are prob- 
ably the sites of former low marshes that, 
after submergence, were covered with sand 
washed fromthe ridges. Large ripple marks 
(about 1 foot high and 10 feet from crest to 
crest) covered muchof the tops of the ridges, 
but they were rare in the intervening low flat 
areas, Theseripple marks, and some small- 
er ones, are probably formed by seasonal 
storms, They had been inactive for a long 
time, probably many months, because their 
shapes were blurred by the activities of bot- 
tom-living animals. 

Bottom Communities Biggest Surprise 

Our biggest surprise came from the na~- 
ture of bottom communities. These were 
many, varied, and distributed in a patch- 
work-quilt manner. The bottom generally 
was coarse, grayish-brown, sand, The sand 
was iron stained, indicating great age. For 
reasons we did not understand, bottom com- 
munities changed radically without an accom- 
panying observable change inthe bottom sedi- 
ment. One area of sandy mud was observed, 
made obvious only by radical changes in the 
animalcommunities. More than1,000 photo- 
graphs were taken in at least 10 distinctive 
bottom communities, 

The 2 dives were separated by about 5 
miles, Although no significant change in 
bottom type was noted between the 2 areas, 
differences in fauna were numerous, For 
example, the spotted hake was the dominant 
species seen on the first dive, but only red 
hake were Seen on the second. Many mating 
cancer crabs were seenduring the first dive, 
none during the second, In the first area, 
sea scallops were abundant in their shallow 
holes; although many sea scallops were also 
seen in the second area, few had dug holes. 

Some of the more interesting biological 
observations, by species, follow. 

Red and Spotted Hake 

As expected from previous research with 
the underwater camera, red hake (Urophycis 
chuss) were almost always closely associ- 
ated with other objects on the bottom, They 
were seen frequently with sea scallops, both 

Fig. 6 - A spotted hake in lower part of picture is cuddled around 
the shell of a surf clam. Both spotted hake and red hake were 
seen in such an association. At the top, a large sea scallopis 
sitting in a typical crater-like hole it made. 

alive and dead (shells). The larger fish 
tended to stay close to objects, the smaller 
to get in or under such things as shells, 
sponges, or litter. 

To stabilize the Alvin, it was made suffi- 
ciently heavy totouch gently on the bottom as 
it was being drivenintothe current. As a re- 
sult, the immediate surface of the bottom was 
smoothed as the sub moved along. Several 
times hake were observed swimming quickly 
to this smoothed area, searching actively 
with their long pelvic fins for food, heading 
downstream with the current. When some- 
thing edible was detected, the fish quickly 
turned into the current, and then apparently 
located the object visually and ate it. 

The spotted hake (U. regius) behaved in 
much the same manner but seemed to asso- 
ciate less with other objects on the bottom. 
One even swam into the cow-catcherlike 



collecting bin onthe front of Alvin and stayed 
there for more than an hour. Most fish paid 
little attention tothe sub until it came within 
about 2 feet. Then they tended to move away 
without any panic or haste. 

Silver Hake 

Echo-sounder traces usually attributed to 
silver hake (Merluccius bilinearis) were 
abundant in midwater before the seconddive. 
When we submerged at 11 a.m., thesetraces 

were nearing the bottom. When the sub 
reached the bottom, small groups of silver 
hake were seen moving along slowly, mostly 
within 1 fathom or soof the bottom, Within an 
hour, at about noon, no fish were observed 
off the bottom. Single fish only were seen, 
resting quietly in shallow depressions. They 
remained that way throughout thedive, which 
ended at 6 p.m. 

There is nothing silver about silver hake 
in their natural environment. They looked 
very much like blotched tomcod. Their gen- 
eral color was brownish, with 5 to 7 irregu- 
lar, darker, vertical bars. All the fins, but 
especially the 2 dorsal fins, had a lumi- 
nescent greenish border, When disturbed by 
the sub, they swam away slowly to another 
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shallow depression and settled down again. 
The only feeding observed took place at the 
time of descent, when a few fish appeared 
to be biting at objects onthe bottom. This 
action was associated occasionally with a 
quick twist, when the fish 'flashed"' brightly. 

Cancer Crabs 

Large cancer crabs (Cancer irroratus) 
were common, They appeared to have a car- 
apace width of 6 to 8 inches. One occurred 
about every 30 to 50 feet of travel. Of all the 
animals seen, the cancer crabs reacted most 

strongly tothe sub'spresence. Mostof those 
not buried began to move away when the sub 
got within 15 or 20 feet. And, once moving, 
they tended to continue moving away beyond 
the limits of visibility. Others, for a time, 
faced the sub with claws raised and spread 
in a fighting stance. During the first dive, 
most of the larger crabs, obviously females, 

were carrying smaller males. 

Fourspot Flounder 

Fourspot flounders (Paralichthys oblongus) 
were numerous--one about every 100 feet or 
so of travel. Twosize groups were apparent, 
the smaller averaging 3 to 5 inches long, the 

Fig. 7 - Small silver hake resting on the bottom. About noon these fish were seen in midwater; shortly afterward, they settled to the 

bottom, where they remained in small depressions for the rest of the day. 
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larger about 10 tol2 inches. They were 
resting quietly in the bottom, but they were 
not covered or buried. No buried flounders 
were seen, Avery large number of much 
smaller flounders, about 1 inch long, also 
were seen, These small fishoccurred every 
3 feet or so, and appeared to be fluke (Para- 
lichthys dentatus), not fourspot flounders. 

Sea Scallop 

Small sea scallops (Placopecten magel- 

lanicus), most muchless than 1 inch in diam- 

eter, were very abundant. Often disturbed 

by the sub, fish, and crabs, they were seen 

flitting constantly through the water, usually 

only a foot or so above the bottom. 'They 

moved 3 to 6 feet when disturbed and reminded 

us very much of small tired butterflies. 

In addition to these small scallops, 2 
other size groups were apparent, Large 
scallops, 7to 10 inches indiameter, appeared 
at regular and frequent intervals. Medium- 
sized individuals, about 4inchesin diameter, 
were infrequent. None of the large scallops 
showed any tendency to ''fly,'' but the medium - 
sized individuals were as mobile as the small 
ones and took off atthe slightest provocation. 

Fig. 8 - Lobstersharing a hole made in the sand by a sea scallop. 
The hole is about 15 inches in diameter and 5 inches deep. 

Large Sea Scallops 

In the first area, very large sea scallops 
occurred every 20 feet or so. Several were 
closely observed and judged to be between 10 
and 13 years of age. Every large scallop oc- 
cupied a shallowhold about twice its own di- 
ameter. The holes did not have elevated rims 
and were more than deep enoughto completely 
contain the inhabitant. Scallops were seen 
turning around intheir holds, blowing detritus 
and fine material out. Even large scallops 
couldn't "puff'' hard enough to blow heavier 
objects out of their holes, however, and thus 
many holes were lined withlarger shell frag- 
ments. In some areas, the sea scallops had 
clean shells; in others, their shells were in- 
crusted with sponges and other organisms. 
We noticed that the incrusting organisms were 
not limited to living scallops, but occurred as 
wellon empty shells and other detritus in the 
same area, 

Surf Clams 

Surf clams (Spisula solidissima) were 
abundant, judging from the very large num- 
bers of shells we saw. There was no visible 
evidence of this species living withinthe sed- 
iments. One large specimen (about 6 inches 
wide) was seen "leaping'' across the bottom, 
It had obviously been disturbed by something 
and was beating a hasty retreat. The clam 
rapidly extended its foot insuch a manner that 
it thrust itself upward about 18inches off the 
bottom and fell tothe bottom 2 or 3 feet away 
from its starting point. At its maximum ex- 
tension, the foot was about 13 times as long 
as the shell. The foot was retracted much 
more slowly than it was extended. 

And the 'Sea Monster" 

We had one encounter with a strange or- 
ganism that we dubbed the ''Sea Monster." 
Near the bottom, during the first descent, 
Alvin pilot Marvin McCamis called our atten- 
tionto an object about 25 feet long and 6 inch- 
es in diameter. It was undulating slowly in 
midwater. He secured our sea monster with 
the sub's mechanical hand and brought it close 
to the port. It was a chain of unusually large 
salps. The individual salps were about 5 
inches long, paired, and aggregated into a 
long chain of pairs. We dragged the chain 
along with us for more than an hour without 
apparent damage to it. We released it when 
we needed the claw to pick up some rocks. 



Fig. 9 - "Sea monster" and jellyfish. The sea monsterisa 
giant salp common in these waters but seldom seen in chains 
this long. 

Fortunately, we had sufficiently good photo- 
graphs to identifythe organism as Salpa 
vagina, a species common in these latitudes. 

Sub's Value in Research 

What use does a sub have in fishery re- 
search? No one expected that we would have 
even half the visibility we enjoyed on these 
dives. Sometimes we observed the behavior 
of fishes from considerable distances. It was 
apparent that allspecies paid little if any at- 
tention to the subuntil it gotvery close. It is 
reasonable to suppose that worthwhile obser - 
vations couldbe made onmostor all ground- 
fish species. Some possibilities include a 
study of haddock spawning behavior, terri- 
torialism of redfish, and the diurnal vertical 

migrations of hake. 

One couldn't miss the "butterflies." Sea 
scallopsupto 3or 4inches are extraordinar- 
ily mobile and, even under conditions of lim- 
ited visibility, they could easily be seen, A 
sub would makethe ecologic study of the sea 
scallop acomparatively easy matter, and sur- 
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veys of sea scallop concentrations for the 
commercial fleet would be practical and 

feasible. 

Over the years, all biologists who have 
studied the early life history of the haddock 
have noted that small haddock tendto be more 
abundant in those areas where the jellyfish 
Cyanea also was abundant. On our dives, 
Cyanea was seen frequently near the bottom, 
Small fish, apparently all gadids, were asso- 
ciated with some of them. Direct observa- 
tions on the relationship between haddock and 
Cyanea could readily be studied from a sub. 

Track of the Otter Trawl 

Several times during our 2 dives, we ob- 
served what must have been the ''tracks" of 
otter trawls and scallop dredges on the bot- 
tom. Studies of the direct effects of trawls 
and dredges on the bottom could be carried 
out with comparative ease ina sub. Until 
much faster vehicles are available, however, 
there is little justification for using one to 
observe the action of trawl gear directly. 
Even with maximum visibility, relatively 
great speed and maneuverability would be re- 
quired to keep up with such gear--and to 
avoid the real possibility of accidental en- 
tanglement. 

Just as the present generation of sub- 
mersibles has only limited value for direct 
observation of moving trawl gear, so oper- 
ations also would be difficult in strong cur- 
rents, especially along some parts of the 
New England coast. 

Alvin was made sufficiently 'heavy'' on 
our dives to minimize the effect of the cur- 
rents (up to a half knot) by just setting it on 
the bottom. Control was excellent so long as 
we were heading upcurrent. During maneu- 
vers, such as turning around to get a second 
look at some object, the current could be 
troublesome. Control of these vehicles re- 
quires a trained and delicate touch, 
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THE LATE-SUMMER WATERS OF THE GULF OF MEXICO 
By Reed S. Armstrong* and John R. Grady* 

After being chased by two hurricanes, 
"Beulah" and "Fern", BCF's R/V ''Geronimo" 
returned to its home port of Galveston, Texas, 

on Oct. 8,1967. It had finished what probably 
was the most comprehensive hydrographic 
survey of a sea ever made. 

Cruise 16, which began August 14, was the 
secondin a series of hydrographic surveys of 
the Gulf of Mexico. Each cruise is designed 

to cover all waters of the Gulf with the goals 
of describing the sea and determining how the 
waters and currents change in time. 

We occupied 151 hydrographic stations (fig. 
1) using Nansen bottles with reversing ther- 
mometers at standard depths. A total of 298 
bathythermograph casts was made; samples 
of surface water for salinity determinations 
were drawn at each lowering. Salinity and 
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dissolved oxygen analyses were made at sea. 
Additional water samples were frozen aboard 
ship and returned tothe laboratory for chem- 
ical analyses of phosphates and silicates. 

When weather and sea conditions permitted, 
vertical plankton hauls were made at the hy- 
drographic stations; 119 zooplankton samples 
were collected to a maximum depth of 500 m.; 
141 phytoplankton hauls were made to a depth 
of 30 m. 

Although the cruise data still are being 
processed, measurements from 7 stations 
have been analyzed todepict some major fea- 
tures of the Gulf waters (see fig. 1 for station 
locations). These stations were selected to 
describe the structure of the water in the 

northwestern Caribbean before it enters the 
Gulf, and then to trace the water as it flows 
through the Yucatan Straits andspreads 
through the Gulf. The arc connecting these 7 

STATION HIZO 
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stations generally represents a line along 
which the waters spread through the Gulf. The 
data are presented as vertical profiles of sa- 
linity, temperature, and dissolved oxygen for 
each station. 

Six water masses in the Gulf are discernible 
in the vertical profiles of salinity (fig. 2). 
Dashed lines connect the cores of the separate 
water masses. The water masses present in 
the Gulf of Mexico are: 

e Caribbean Surface Water (CSW)--This 
warm water forms in the Caribbean Sea and 
moves intothe Gulf at the surface. Itis char- 
acteristically water of relatively low salinity -- 
36.0 to 36.2 parts per thousand (p.p.t.)--and 
is quickly lost by mixing with the western Gulf 
surface water(occurs onlyat stations 112, 94, 
and 129). 

e Western Gulf Surface Water (WGSW)-- 
High evaporation rates in the western Gulf pro- 
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Fig. 2 - Vertical profiles of salinity in the Gulf of Mexico (see fig. 1 for station locations). Dashed lines connect the cores of the water 
masses. Insert of station H112 depicts characteristic features of deep water masses. 
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Fig. 3 - Vertical profiles of temperature with selected isotherms in the Gulf of Mexico (see fig. 1 for station locations). 

duce a warm, high-salinity (36.5 p.p.t.) water. 
Itis confined to the surface layer inthe central 
and western portions of the Gulf (stations 140, 

66, 43, and 30). 

e Subtropical Underwater (SUW)--The 
core of the SUW is defined by the salinity 
maximum layer. Noneof this water is present 
at station 30, and it is almost absent at sta- 

tion 140. 

e Antarctic Intermediate Water (AAIW)-- 
The salinity minimum layer at 600 to1,000 m. 
depth defines the AAIW. This water mass is 
present at all. stations, but it becomes less 
distinct as it spreads through the Gulf. 

e North Atlantic Deep Water (NADW)--The 
NADW is present at all stations. but the core 
(deep, secondary salinity maximum) can be 
established only for station 66 and eastward. 

® North Atlantic or Antarctic Bottom Wa- 
ter--The presence of this water mass can be 
determined from the salinity decrease below 
the NADW in the bottom waters (see insert for 
station 112 in fig. 2). A core for this water 
mass is notdiscernible. By the time the bot- 
tom water reached stations 30 and 43, it was 
thoroughly mixed with the overlying NADW, 
andthe two masses couldnot be distinguished. 

With the exception of the WGSW, each wa- 
ter mass enters through the Yucatan Straits 
and spreads through the Gulf. The character- 
istic features of the water masses become 
less distinct as they spread from the source. 

The distinct difference in surface waters 
and strength of the SUW between the eastern 
stations (112, 94, and 129) andthe more west- 
ern stations indicates that a dynamic boundary 
in the surface andnear-surface layers exists 



between stations 129 and 140--that is, the flow 
through the Yucatan Straits moves as far west- 
ward as station 129. Further penetration to 
the west of these upper waters is much slow- 
er, however, and considerable mixing occurs 
as the water spreads westward. 

The rising level of the cores of the SUW 
and AAIW westwardfrom station 112 to station 
129 indicates that the axis of the rapid, north- 

ward flow into the Gulf fromthe Caribbean is 
to the east of station 129. The varying thick- 
ness of the warm, surface water (fig. 3) and 

the upward slope of the isotherms to the west 
also depict these features. In addition, the 
depths of the isotherms indicate that the warm 
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upper waters are never again as deep in the 
central and western Gulf as in the Caribbean 
(station 112) and eastern Gulf (station 94). 

The deepening of the NADW after entering 
the Gulf is probably because of spilling of the 
deep water over the shallow sill of the Yucatan 
Straits (at about 2,100 m.). The reason for 
shoaling of the core depth of the NADWin the 
western Gulf is unclear, but probably the cur- 

rent regime in the deep waters of the western 
Gulf is somewhat different from that in the 
upper layers. 

The distribution of dissolved oxygen, ex- 
pressed in milliliters per liter of sea water, 
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is shown at stations along the sectionfrom the 
Yucatan Straits tothe western Gulf in vertical 
profiles (fig. 4). Similar to the conservative 
properties of salinity and temperature used 
to characterize a water mass, the dissolved 
oxygen content (considered a "'semiconserva- 

tive'' property) may be a valuable feature in 
identifying and tracing a water mass. 

Along the transect, the surface oxygen-- 
defined as the amount of oxygen in the upper 
meter of water--shows little variation (4.43 to 
4,58 ml./1.) in the CSW and the WGSW. At 100 
m., the CSW shows asubmaximum oxygen con- 
centration atthe thermocline andnear the top 
of the SUW. Two prominent maxima occur in 
the WGSW: one above and one below the top of 
the thermocline. These maxima probably are 
associated with the less stable layer of sur- 
face water (low oxygen concentration tends to 

remain low where stratification is stable). 

A subminimum concentration of oxygen is 
associated with the SUW salinity maximum in 
the straits and eastern Gulf. In the central 
and western Gulf, the salinity core and the 
sharp oxygen minimum (3.52 to 3.57 ml./1.) 
become diffuse. 

Throughout the world oceans, the dissolved 
oxygen content usually decreases to a mini- 
mum value with depth, generally between 700 
to 1,000 m., and then increases again in the 

deep water. The minimum value, resulting 
from the oxidation of organic matter settling 
through the water column, is about 2.98 ml./I. 
at a depth of 700 m.in the straits of Yucatan. 

STATE-OWNED SEED OYSTER GROUNDS IN LOUISIANA 

The State of Louisiana owns and manages some 450,000 acres of natu- 

In the western Gulf, the depth of the minimum 
layer rises to 300m., andthe concentration of 
oxygen decreases to 2.64 ml./1. 

As the water passes through the Caribbean 
and into the Gulf of Mexico, the oxygen content 
decreases slightly. The oxygen minimum 
layer in the eastern Gulf coincides with a layer 
in which water density increases uniformly; 
this feature is not marked, however, in the 
western Gulf. The oxygen minimum rises 
somewhat above the density gradient as the 
cores of the AAIW and NADW decrease in 
depth in the western Gulf. 

The progressive decrease in dissolved 
oxygen in the minimum layer from the Carib- 
bean into the Gulf maybe a result of insulation 
from replenishment--which occurs when the 
water is exposed at the sea surface--and an 
increase of organic debris in the water column. 
The oxygen minimum appears to lie at the 
boundary between the SUW and the AAIW in the 
eastern Gulf. The oxygen minimum and the 
salinity core of the AAIW in the western Gulf 
rise to a shallower depth than in the eastern 
Gulf, and the identity of the SUW becomes in- 
distinguishable. 

The oxygen content at the core of the NADW 
varies slightly (5.03 to5.10 ml./1.) in the east- 
ern Gulf along the transect. In the Yucatan 
Straits at sill depth, about 2,100 m. on the sec- 

tion, dissolved oxygen values were 5.6 ml./L.; 
however, concentrations did not exceed 5.28 
ml,/1. along the section inthe bottom water of 
the Gulf. 

ralseedoyster grounds where oysters grow wild. The seedoysters are 
generally selected and planted in September, October, and November 
when they reach the age of 12 to 16 months and a size of 23 to 3 inches. 
They grow rapidly from September to March reaching 4 to 5 inches in 
length and become more salty. Seasons are set for the taking of seed 
oysters in these areas depending upon annual conditions. 

Oyster growers are permitted to gather wild seed oysters for plant- 
ing on their privately-leased grounds. They are culled, separated and 
planted to get maximum food and growth harvest. This process is usu- 

ally an annual operation, although in some cases may occur over a 2-year 
period. (Louisiana Conservationist) 



REARING LUGWORMS FOR FISH BAIT 
By John L. Taylor* and Carl H. Saloman* 

The lugworm, Arenicola cristata (Stimpson), is a prospect for 
bait worm aquiculture. It is an excellent bait for sport fishes 
and has characteristics that suit it well for rearing under arti- 
ficial conditions. Preliminary experiments show that lugworms 
can be grown in sediment trays submerged in a sea-water sys- 
tem. In 6 months, CA worms worth $3.00 were grown in a tray, 
39 in. square (1 m.°) by 6 in, (15 cm.) deep, in a 6-in, layer of 
sand, 

At present, the bait worm business depends on digging for 
two species--the blood worm, Glycera dibranchiata, and the 
clam worm, Nereis virens. The annualwholesale value 
of these worms in the United States is $1.3 million, but both 

species have biological features that make them poorly suited 
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for aquiculture. 

This report introduces the idea of rearing 
the lugworm, Arenicola cristata (Stimpson), 
for fish bait (fig. 1). This species occurs 
along the Atlantic, Gulf, and Pacific coasts 
of the United States, and related species have 
worldwide distribution in shallow, temperate 
seas (Wells, 1962), Lugworms and other 
large sea worms are collected and sold for 
bait, but to our knowledge none is cultivated 
for that purpose (Pope, 1961). 
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Fig. 1 - The lugworm, Arenicola cristata (Stimpson), from Tampa 
Bay, Fla., reared under artificial conditions for 6 months. 

THE SEA WORM BUSINESS 

The sea worm business was established in 

the United States about 1900 and is based on 
two species of worms collected along the north 

Atlantic coast--the blood worm, Glycera di- 
branchiata Ehlers, andthe clam worm, Nereis 
virens Sars (Westman, 1939; MacPhail, 1954; 
Klawe and Dickie, 1957), These worms supply 
bait for sport fisheries along the mid-Atlantic 
states for a variety of fishes that include 
blackfish, bluefish, kingfish, porgy, weakfish, 
sea bass, striped bass, andflounders 
(MacPhail, 1954; Hawkings, 1966; Anderson, 
1968). 

Worm digging is a part-time occupation for 
watermen because weather normally limits 
the collecting season to about 20 weeks be- 
tween spring and fall. Where worms are 
abundant, a digger can work about 0.1 acre 
(400 m.2) of bottom on a favorable tide (about 
4 hours) and collect 1,000-2,000 worms worth 

$20 or less (Ganaros, 1962; Dow, 1964; Dow 
and Wallace, 1967; Anderson, 1968). 

Sea worms for the bait trade come mostly 
from Maine, where production has grownfrom 
118 thousand pounds in1946 to more than 1.5 
million pounds in 1966 (Dow and Wallace, 
1967). Massachusetts and New Hampshire 
together market 100 thousand pounds of 
worms annually, and a small quantity is im- 
ported each year from the maritime prov- 
inces of Canada, Fishery statistics for the 
United States show that in 1965 blood worm 
production totaled 776 thousand pounds and 
clam worm production 809 thousand pounds, 

** Fishery Biologists, BCF Biological Laboratory, St. Petersburg Beach, Florida 33706. 
Note: Contribution No. 46. 
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Wholesale value of both species that year 
amounted to $1.3 million (Lyles, 1967). Blood 
worms wholesale for about $1.00 per pound 
(100 worms), and clam worms Sell for about 
60 cents per pound (50 worms), On the retail 
market, however, blood worms sell for as 
much as $3 per pound, and clam worms bring 

about $1.25, At these prices, marine bait 
worms are one of the most valuable products 
from the sea (Dow, 1964; Hawkings, 1966; 
Dow and Wallace, 1967). 

Pope (1961) suggested that the culture of 
marine worms would have many advantages 
over digging them from tidal flats. It would 
be necessary to develop techniques to make 
sea worm farming as profitable as the high- 
ly successful practice of growing earthworms 
as a baitfor freshwater fishes. A number of 
problems, however, face the prospective sea 

worm farmer. 

PROBLEMS OF 
SEA WORM AQUICULTURE 

The main difficulty in rearing sea worms 
is the procurement of enough young worms 
forfarm stock, Blood and clam worms, like 
most other marine worms, Spawn in the open 
seawheretheir young are dispersed by tides 
and currents. The problem is amplified be- 
cause the juvenile worms require a special 
diet of planktonthat would be difficult to fur- 
nish evenif they could be obtained by induced 
spawning under artificial conditions, or by 
other means, Other factors that prospective 
growers would need to consider include choice 
of a seawater system (Clark and Clark, 1964; 
Parisot, 1967; Fuss and Kelly, in press), site 
location, capitalinvestment, operating costs, 
marketing channels and, of course, potential 
profit. 

THE LUGWORM-- 
A BAIT WORM FOR AQUICULTURE 

The lugworm, Arenicola cristata, is good 
bait for a number of fishes, It has biological 
characteristics that make it better suited for 
aquiculture than blood and clam worms, or 
other sea worms that produce free-swim- 
ming larvae. Furthermore, preliminary 
rearing experiments indicate that engineering 
and economic aspects of lugworm aquiculture 

present no serious problems, 

In Tampa Bay, Fla., A, cristata is dugin 
intertidal areas as a fishbaitfor private use, 

and occasionally small lots are sold by bait 

dealers for 50 cents per dozen. On productive 
grounds, 150 to 200 lugworms can be dug dur- 
ing a lowtide. The wormskeep well and stay 
alive for 2 or more weeks in a submerged 
bait bucket. The lugworm is regarded by lo- 
cal fishermenas anexcellent baitfor sheeps- 
head, Archosar gus probatocephalus (Wal- 
baum), spotted sea trout, Cynoscion nebulosus 
(Cuvier), red drum, Sciaenops ocellata (L.), 
and black drum, Pogoniascromis (L.). Lug- 
worms are large enough sothat several hooks 
can be baited by sectioning a single worm, 
and the tough skin holds a hook well. Fish- 
ing trials by a local fishermanl/ showed that 
as many as 40 sheepshead can be caught on 
10 lugworms. 

The foremost characteristic that makes 
A. cristata well suited for aquiculture is its 
mode of reproduction. Eggs are fertilized 
in the female burrow and pushed out ina 
jelly -like capsule that is anchored to the bur- 
row by a short stalk (fig. 2). Larvae develop 
inside the capsule, emerge after several seg- 
ments have developed, and then dig into the 
sediment. Young worms, therefore, can be 
collected by simply gathering egg capsules 
from tidal flats where they have been de- 
posited. 

eS 
wit} ae 

1 2 3 4 5 6 7 METRIC 

Fig. 2 - Egg capsule of the lugworm, Arenicola cristata (Stimp- 
son), from Tampa Bay, Fla. 

Feeding habits of the lugworm are also 
suited for aquiculture. Embryos are Sself- 
sufficient inside the egg capsule and, after 
hatching, the worm feeds on mixedorganic 
detritus available in sediments. Other ad- 
vantageous features of lugworms include rap- 
id growth, tolerance of low dissolved oxygen, 
a sedentary habit, andtolerance to crowding. 

REARING LUGWORMS 

The first rearing of lugworms was acciden- 
tal. In September 1966, 12 large specimens 

1/L. W. Clay, 4916 Camellia Way, South, St. Petersburg, Fla. 33705. 



were discovered in trays of sediment 
that had been submerged for 1 year in hold- 
ing tanks of an experimental seawater sys- 
tem. The trays contained transplants of sea 
grasses; apparently, young lugworms had 
been introduced to the trays attached to 
plant sprigs. Sand and gravel inthe trays 
came from a building supply yard, and the 
seawater system was equipped with a filtra- 
tion system that eliminated plankton and other 
particulate material. Filamentous algae also 
entered the tanks onsea grass leaves and be- 
came established on the walls. It provided 
food for the worms when fragments sloughed 
off and accumulated on sediment in the trays. 

The second success at rearing lug- 
worms was by design. On June 15, 1967, a 
plywood Sechianere tray, 39 in. square and 12 
in, high (1 m.2 by 30cm. high), was filled as 
before with a 2-inch (5-cm.) layer of small 
river gravel covered by 6 in. (15 cm.) of white 
sand. The bottom of the tray was perforated 
and covered with fine plastic screening to 
allow water circulation through the sediments, 
The tray was submerged ina holding tank 
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that contained a good growth of algae, anda 
lugworm egg capsule from Tampa Bay was 
added. The egg capsule contained thousands 
of embryos--enough to produce a lugworm 
population that would be limited only by avail- 
able food and space. 

When the tray was raised on November 
11, 1967, 72 lugworms were recovered from 
the sand-layer of sediment. Whole wet weight 
of the worms was slightly over 1 lb. (462 
grams) and average length was 6 in, (15 cm.). 
On the basis of the local retail price of 50 
cents per dozen, the lugworms produced in 
less than 6 months were worth $3. If two 
crops of lugworms could be produced in 12 
months, yearly productiononan area of sedi- 
ment 39 in, square (1 m,“) would be about 2 
lbs. of worms worth $6. Whether or not such 
a return warrants the expenditure that would 
be required to establish a commercial enter - 
prise has not beendemonstrated, Results of 
our attempt to culture lugworms are encour- 
aging, however, and the possibility is good that 
a practicable method can be developed for 

rearing them on a commercial scale. 
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Fishing is one of Canada's major industries. The west coast is an important center. Large canneries handle great herring catches. 

The "brailer," or huge scoop net, is being guided by man at end of pole. It lifts 2 tons of herring at a time from great net still in 
water. A winch supplies the power. (National Film Board Photo) 
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WIDE SEARCH FOR QUEEN CRAB 
IN N. ATLANTIC STARTS 

Broad areas of the Gulf of St. Lawrence 
will be explored this year to determine dis- 
tribution and abundance of queen crabs. It 
will be done by the Industrial Development 
Service of the Canadian Federal Department 
of Fisheries. 

Atlantic queen crab (Chionoecetes opilio) 
has become an increasingly important re- 
source in the Atlantic commercial fishery. 
It was stimulated by experimental catching 
and processing under federal-provincial 
cost-sharing arrangements during the past 
3 years. 

Lastyear's catch of queencrab by Atlantic 
coast fishermen was 1.5 million pounds. 

Exploration Is Urgent 

Because intense fishing pressure on known 
stocks is expected, exploration becomes ex- 
tremely urgent. This isbecause a crab trap 
fishery could revitalize depressed areas-- 
and ensure that sufficient stocks exist for in- 
creasing demand. 

About 40,000 square miles of the Gulf of 

St. Lawrence may produce queen crabs in 
commercial quantities. Because ofareasize, 
a systematic search pattern must be used. 

Lines drawnhorizontally and vertically at 
2$-mile intervals will provide basic pattern. 
Decca positions ateach point willpermit ac- 
curate and easily recorded search. While 
traps set this way could miss small concen- 
trations of crabs, any area of significant popu- 
lation would certainly be bisected, anda more 
intensive search could be carried out. 

The prime areas plotted represent over 
5,000 positions to be fished. It will take at 
least 2 seasons to complete the survey. 
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Vessels and Gear 

Two vessels are being chartered by the 
Industrial Development Service to carry out 
the exploration. One is the 65-ft. combination 
vessel ''St. Cecilia II" built last year for the 
Cheticamp Fish Co-op Ltd., Cheticamp, N.S. 
She has begun operating in the Gulf off Cape 
Breton. A second vessel will join later. 

Crab traps inthe sampling will be of stand- 
ard size. Frozen herring bait will be used. 
Allcrabs caught will be returned to the water 
immediately after being weighed and meas- 
ured. 

Information Valuable 

Information acquired will help consider- 
ably an investigation by the Fisheries Re- 
search Board of Canada into the life history 
of the queencrab. Addedto commercial fish- 
ermen's information, it will help enlarge 

knowledge about quantities of commercial- 
size crabs and the effects of environment and 
season on abundance and biology. 

A general report at the end of the 1968 
program and interim reports will be pub- 

lished. 

Provincial fisheries departments alsoare 
undertaking local explorations adjacent to 
their coasts under federal-provincial cost- 

sharingarrangements, (''Fisheries of Cana- 
da,'' June 1968.) 

TUNA SEINER 
‘GOLDEN SCARAB! AUCTIONED 

The Canadian tuna seiner Golden Scarab 
was auctioned recently, but the controversy 
over the fate of the nation's subsidized tuna 
fleet and the replacement of local fishermen 

by foreigners boils on. 

The Golden Scarab is one of five 170-foot 

seiners built since 1965 for C$2.2 million 
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Canada (Contd.): 

each. The Canadian government paid a 50- 
percent subsidy. Atuna-processing complex 
was constructed at St. Andrews, New Bruns- 

wick, to stimulate the fishing industry and to 
increase employment. Many fishermen con- 
tend that the tuna firm used public money to 
their disadvantage. 

Foreigners the Main Issue 

The central issue is the use of foreign fish- 
ermen. Three years ago, onher first voyage, 
the Golden Scarab released her Canadian crew 
in Central America, hireda U.S. captain and 
a Costa Rican-Mexican crew. Inthe 3 years 
that followed, the vessel made no landings in 
Canadian ports. On Jan. 29, 1968, when she 
reentered Canada for the first time, her cred- 
itors seized her. 

The Canadian fishermenclaim that 4other 
vessels dothe same thing. After negotiating 
a contract in Canada with local fishermen, the 

vessel owners give thema ''take-it-or-leave- 
it pay cut when they reach Central Amer- 
ican ports. Most crewmen choose to return 
home, and the vesselowners hire U.S. skip- 
pers and foreign crews. 

The Canadian fishermen are urging that the 
foreign crews be replaced by Canadians. 

OK OK 

NEWFOUNDLAND FISHING INDUSTRY IN 
TROUBLE DESPITE RECORD YEAR 

In 1967, Newfoundland's fisheries set 
records in landed weight and value. Early 
statistics showed a catch of 746 million lbs., 

11 percent above 1966, according to Aiden J. 

Maloney, Minister of Fisheries. Butmarkets 
weakened, particularly for fresh-frozen fish 
in the U.S. The catch brought only C$26.8 
million--a record, too, but only 1% over the 
1966 value. Few persons are predicting 
better prices or greater sales in 1968. 

Catholic Church Makes Change 

The market started to crumble in 1966 
when the Roman Catholic Church lifted its 
ban against eating meat on Friday. One 
fisheries department officialsaid the decline 
was Significant first among institutional buy- 
ers, such as hospitals and schools, then 

spread gradually throughout the consumer 

market. Falling demand resulted in falling 
prices. To some extent, this has affectedall 

North American producers. 

The lower export prices were reflected 
in lower prices paid by Newfoundland fish- 
plant operators to the fishermen, 

Another factor was the establishment, 
with provincial government encouragement, 
of new fish plants in the past 3 years. 

Subsidized Foreign Competition 

Adding to the province's difficulties was 
the success of heavily subsidized and more 
efficient European producers inclosing their 
home markets to Newfoundlanders and making 
inroads into the U. S. market. 

While prices fell, overhead costs in the 
fish plants rose. 

Prices Fall 

In 1965, a pound of fresh frozen fish sold 
for 29¢ in the U. S. It returned 54¢ a lb. to 
the Newfoundland fisherman. But in 1967, 
this price dropped to 21¢, or 33¢ to the fish- 
erman. P.J. Antle, general secretary of the 
Newfoundland Federation of Fishermen, fears 
the fisherman's price could drop to 23¢ this 
year. 

Antle noted the decisionof the Ross Group, 
London, to cease operation of the Ross-Steers 
frozen-fish plant on the south side of St. John's 
harbor. Also, the Job Bros. & Co. plant gave 
up. 

When fresh-frozen prices declined in 1967, 
many inshore fishermen followed Antle's 
advice tosalt their catches rather than accept 
what the fish-plant operators were offering. 
Unfortunately, the salt-fish market declined 
too, Fishermenin 10 communities on Trinity 
and Conception Bays protested the low prices 
by staying ashore. 

The devaluation of the British pound in 
late 1967 also affected several West Indian 
currencies. This resultedin aloss of export 
sales there, notably to Jamaica. The result 
was a high carryover of salt-fish stocks. 

By Avril 1968, Newfoundland fish whole- 

salers had 9-10 million lbs. of salt fish on their 
hands. To facilitate marketing this year's 
catch, the federal government announced in 
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May it would buy all unsold salt cod stocks 
in eastern Canada at the end of the present 
market period--around the end of July. 

Government to Buy Unsold Fish 

Federal Fisheries Minister H.J. Robichaud 
said the purchased fish would be sent as aid 
to underdeveloped countries. None of these 
countries would be normal importers of salt 
fish from Canada. The cost to the Fisheries 
Price Support Board, which is buying it for 
the federal government, will be about C$2.2 
million. The World Food Program of the 
United Nations will receive about $500,000 
worth immediately; another $50,000 worth 

will aid South Vietnamese refugees. 

Carryover was not limited to salt fish. 
The declining U.S. market left Newfoundland 
fish processors with 30-40 million lbs. of 
fresh-frozen fish on their hands--fish already 
bought from the fishermen. 

LARGE MESH NETS ALLOW BABY FISH 

TO ESCAPE AND GROW «© « ° 
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Two more difficulties threaten: 

U.S. fish processors are asking U.S. 
Customs todetermine if Canadian producers 
are dumping fish products onthe U.S. market. 

Sales of Greenland halibut or turbot have 
beenincreasing in recent years. Americans 
say the name is misleading because the fish 
is neither halibut nor comes from Greenland. 

The Outlook 

Some observers Say things have to improve 
because they cannot get much worse. The 
disappearance of the fishing industry seems 
too unreal. One fisheries department official 
sees hope in an expanded and more efficient 
deep-sea fleet. Modern, more efficient 
methods of harvest are fine but the problem 
of marketing the catch remains. The official 
suggests that the long-range answer may lie 
in sales of fish meal to underdeveloped 
countries. (''Financial Post,'' June 15.) 

* + UNTIL THEY BECOME MARKETABLE 
2 vo-YEAR OLD FISH 
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British fishermen hauling in herring catch. 



EUROPE 

Norway 

EUROPE'S NO. 1 FISHING NATION 

Norway, Europe's leading fishing nation 
and fifth in the world, set a record in 1967. 
For the first time, she landed over 3 million 
metric tons, despite numerous bans on fish- 
ing for reduction purposes. The substantial 
increase over 1966, a record year too, was 
accounted for by North Sea mackerel, Re- 
duced demand and low prices for fish meal 
and oil lowered the income of fishermen who 
supply the reduction industry. This develop- 
ment, and a minor reduction in landings of 
cod and other species, produced a smaller 
total first-hand value than in 1966. It hap- 
pened despite the peak in total landings. 

Prices abroad fell for principal fish prod- 
ucts like meal and oil, stockfish, and frozen- 
fish fillets, But these were more than offset 
by record exports of mealand oil. The result 
was a 13%increase inthe export value of fish 

products in 1967. 

The expansion of the purse-seine fleet 
reached 500 power-blocked vessels in 1967. 

Norway's exports of fish products to the 
U.S. hit a high of $32 million in1967, due 
mainly to large shipments of fish meal. 

Government Support Steady 

Government support continued at about the 
level of the preceding years, There were no 
significant changes in government fisheries 
policy during 1967, There are indications of 
a more liberal approach emerging--for ex- 
ample, the recent extension of export rights 
to the Nordic Group for frozen-fish-fillet 
shipments to the U. S. 

Short-Term Outlook Good 

The short-term outlook for the fisheries 
is fairly good, though marketing conditions 
arefar from satisfactory for some principal 
fish products, The total yield of cod and re- 
lated fish species for Jan.-Apr.1968 probably 
was higher thanlast year's, but total catches 
of herring, mackerel, and capelin were one- 
third smaller than the record first third of 
1967. 

69 

The most significant development in fish 
research in 1967 was the government deci- 
sion to build a US$3 million ocean research 

vessel planned for 1969/70 operation, 

Fishing Fleet 

The expansion of the purse-seine fleet 
peaked in 1967, then interest declined rapid- 
ly. This reflected sharply falling first-hand 
prices, andnumerous bans on fishing for re- 
duction purposes. It is commonly believed 
that the purse~seine fleet of about 500 ves- 
sels equipped with power-blocksis more than 
adequate to land the shoalfish that can be 
processed by the existing fish-reduction in- 
dustry. 

In the cod fisheries, fleet modernization 
continued during 1967. The renewal is con- 
centrated on small craft (less than 25 feet) 
for coastal operation, and large long-liners 
and trawlers (over 60 feet) for ocean fishing. 
There is less interest in replacing medium- 
sized vessels. 

Several purse seiners were equipped to 
transport large quantities of herring and oth- 
er shoal fish in cooled salt water in 1967. 
This keeps fish fresh for several days. It 
may bring about a substantialincrease in 
earnings of purse seiners, provided new for- 
eign markets for fresh fish can be found 
abroad. 

Catch and Value 

In 1967, the fishing fleet operated mainly 
in the waters of 1966. Icelandic herring was 
fished farther north than before (near Bear 
Island), Mackerel were abundant in the North 
Sea and off Shetland and stimulated fishing 
there. 

The 1967 fish catch, including crustaceans, 
reached a high of 3,003,700 metric tons, 13.5% 
above 1966. The exvesselvalue, state price 
support andtransfers fromthe Herring Price 
Stabilization Fund included, decreased 13.7% 
to $161 million, This sharp fall in exvessel 
value was caused primarily by price cuts in 
fish for reduction purposes--herring, mack- 
erel, capelin, And this reflected reduced 
prices for fish meal and oil (see table 1). 
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Table 1 - Norway's Landings, pices 67; Use of Landings, ioc7 ae d | 
Landings enon 1967 

Species 
[preal |) Salted Canned L Reduction Bait | 

6 
8 
oe) 

3 

Note: Totals may not ada due to Samehae 
Source: 

1966 Fresh al Frozen 

e - « « (1,000 Metric Tons) . 

"Fiskets Gang," published by the Norwegian Fishery Directorate, March 7, 1968, No. 10. 

Record catches of mackerel in the North 
Sea made up the entire increase in the 1967 
fish yield. The yield of other mainspecies 
of fish remained at 1966 levels (cod and 
capelin or decreased (saithe and haddock). 
Due to oversupply of fish raw material, the 
fishermen's marketing organizations banned 
fishing for reduction purposes 12 times in the 
North Sea, and 18 times in North Norway, 
during 1967. A quota system was introduced 
during second-half 1967. 

Herring and Sprat 

Until 1965, the herring and sprat catches 
were the largest. In 1967, these increased 
about 2 percent: to 1,226,700 tons. Larger 

catches of fat herring and small herring more 
than compensated for reduced yields from the 
North Sea and winter herring fisheries. The 
1967 yield of sprat, raw material for the 
brisling ''sardine,'' was 13,600 tons, slightly 
above 1966. Including price support and 
transfers from the Herring Price Equaliza- 
tion Fund, fishermenreceived $41 million for 
deliveries of herring and sprat--only 70% of 
comparable 1966 income, 

Cod 

The 1967 cod yield was 196,900 metric 
tons, the same as 1966. Catches of spawn- 
ing cod fell by 3.8% to 57,900 tons, whereas 

Fig. 1 - On herring grounds off Norway's West Coast, lange purse seine has been set around submerged shcool. 
and net is being pulled toward mechanized dories to co ine fish more closely in net's bag. 

Seine has been pursed 
(Photo: FAO/H. Kristjonsson) 
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smallimprovements were recordedfor Finn- 
mark young cod and of other cod from Nor- 
wegian and distant waters. The first-hand 
value of the cod catch, support payments in- 
cluded, was $36.6 million, down 0.3% from 
1966. 

Other Species 

In1967, the aggregate yield of fishes other 
than herring, sprat, and cod rose 26%-=to 
1,580,100 metric tons, Purse seining for 
mackerel in the North Sea and off Shetland 
produced a record 866,600 tons. Catches of 
capelin off Finnmark increased 6.1% to 
402,800 tons. 

Capelin have been very abundant off Fin- 
mark in winter and spring of the last 3 years, 
1968 included. This, combined with limited 

local reduction plant capacity, has created 
serious marketing problems for capelin. The 
problems have been met partly by shipping 
capelinto plants inother districts, and partly 
by temporary fishing stoppages. Exvesselin- 
come from the capelin catch, reflecting poor 
prices for fish meal and oil, was only about 
60% of income from smaller 1966 catch. 

(el 

In 1967, the catch of saithe dropped 16% 
to 119,800 tons, haddock dropped 36% to 
119,800 tons, These species, plus cod, are 
the mostimportant raw material for frozen- 
fish fillets, stockfish, and klipfish. 

No significant changes were recorded in 
landings of high-priced fish and crustaceans: 
eel, salmon, halibut, crab, lobster, and 
shrimp. 

Disposition of Catch 

Deliveries of fresh and iced fish fell 13% 
to 91,300 tonsin 1967. Unchanged, or lower, 
deliveries were recorded for all major spe- 
cies sold for fresh consumption: haddock, 
cod, saithe, salmon, winter herring, North 
Seaherring, andmackerel, (Shrimp and crab 
are excepted.) 

Extremely difficult marketing conditions 
for frozen-fish fillets abroad reduced over 
20% (to 203,300 tons) the fish raw material 
purchases of the freezing industry. The 
stockfish industry apparently hoped for an 
end of the Nigerian civil war and resump- 
tion of normal deliveries to this market. It 
increased fish purchases in 1967 (cod and 
related species) by 5.1% to 115,300 tons. 

Fig. 2 - Unloading brisling (sardines) at canning plant. (Norwegian Official Photo) 
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The fish-salting industry received 114,500 
tons of fish, except herring and sprat, or 
7.8% above 1966. Herring salting claimed 
13,600 tons of fish raw material, or 58% of 
the 1966 quantity. 

Fish deliveries to the canning industry 
shrank over 15%, to 41,500 tons, in 1967; this 
resulted from smaller purchases of small 
herring and sprat. The downward trend in 
sales of fish for bait was reversed in 1967. 
It probably reflected a temporary increase 
in use of long lines. 

As in 1966, the most notable production 
gainin1967 wasinfish meal and oil industry. 
Deliveries of herring, mackerel, capelin, and 
other species to reduction plants increased 
21%--to a new high of 2.4 million tons, 

Foreign Trade 

In 1967, income from exports of fish prod= 
ucts rose 13% to $244 million, This was 14% 
of Norway's exports, slightly higher than 
1966 (see table 2), 

Table 2 - Exports of Selected Fishery Products, 1966-67 

1967 

. « . (Metric Tons}. . . 
[Frozen Fillets: 

EladdOCKiieenseihelteliel eellelel ellie 10, 966 14, 602 
Geel 6:6 Gio:'66 606 G10 0.0 25,583 26,056 
Coalfish ... cesses O60 19,565 17, 828 
FLerringWoneiuct oltaiteitell tte ° 6, 689 8, 435 

oto oO: 6/0 6,298 5,875 

Canned Fishery Products: 
Brislingyeyemegdememeie hie ese 
Small sild sardines ....2.. 
Kippers 
Shell fishwpaneomewelisiteiisine 

494,785 257 , 289 
165,721 80, 841 

"Fiskets Gang," Jan. 20, 1968, and Jan. 26, 1967. 

Asin1966, fish meal was the No, 1 fish ex- 
port in 1967 involume and value. Suchexports 
nearly doubled to a record 495,900 tons. Ex- 
port income for fish meal was $75 million, up 
55%. This implies an average price reduction 
from $184 in 1966 to $150 per ton in 1967. Ex- 
ports of fishoil rose 105% in volume and 45% 
in value--165,700 tons and $20 million. 

The frozen-fish fillet industry, the other 
growth industry in recent years, suffered 
an export setback. Exports dropped 5.1% 
to 69,100 tonsin 1967, and a nearly 12% drop 
to $32.5 million, Marketing conditions abroad 
were very difficult during most of 1967, due 
to oversupply; prices obtained were low. Due 
to Civil War in Nigeria, the principal market 
for ''African-quality'' stockfish not easily 
marketable elsewhere, 1967 exports of stock- 
fish fell 55% from 1966 level. The Nigerian 
market, plus greater 1967 production, almost 
doubled inventories to 20,000 tons at the end 
of 1967. 

Unlike most other major fish products, 
markets for klipfish were generally satis- 
factory. Increased sales, particularly in 
Brazil and Portugal, boosted klipfish exports 
to 40,900 tons, 13% above 1966, Average ex- 
port prices obtained were 4.5% higher in 1967 
than in the year before. 

In 1967, canned-fish exports increased 
5.4% in volume to 38,000 tons, 

Exports to U.S. 

Exports of fish products to the U. 5S. rose 
over 50%to record $32 million in 1967. Fish 

meal accounted for it: exports rose from 
22,700 tons in 1966 to 100,800 tons in 1967. 
Shipments of canned-fish products, the princi- 
pal fish product in value, remained at 1966's 
$10 million, In frozen-fish fillet exports to 
U. S., fierce competition, and sharply lower 
prices, reduced volume 21%, to 7,700 tons, 
and value 25% to $3.9 million, 

Norwegian Imports 

In 1967, imports of fish and fish products 
into Norway were 23,200 tons and $9 million, 
compared to 41,200 tons and $11.6 million in 
1966. The most important fish products im- 
ported were salted cod for klipfish industry, 
and salted herring and canned fish delicacies 
for domestic consumption, As in 1965-1966, 
imports of U.S. fish products were negligible. 

Aid to Fishermen 

In 1967, the average price received by 
fishermen per ton of winter herring fell 20% 
to $37. This reflects partly lower prices 
paid by fish reduction industry, and partly 
the smaller portion of 1967 catch of winter 
herring marketed fresh and frozen and so 
eligible for price support. 
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Table 3 - Average Prices to Fishermen in $ Per Metric Ton 

Spawning cod 
Finnmark young cod .. 

ource: Economic Survey 1967, Central Bureau of Statistics, 
Oslo. 

In 1967, $27 million, or 16.8% of exvessel 
value of fish catch, was appropriated by the 
Government for price support, reduction of 
costs for tackle and bait, and for moderniza- 
tion measures. No price support was given 
for fish delivered to the fish-reduction in- 
dustry. An undisclosed export income reduc- 
tion in the Nov. 1967 round of devaluations 

was partially offset by a $1 million govern- 
ment appropriation, 

Government Policy 

No significant changes took place in gov- 
ernment fisheries policy during 1967. The 
fisheries still are characterized by fisher- 
ermen's marketing organizations wielding 
exclusive rights in exvessel price stipulation 
and marketing of about 98% of total landings, 
centralized exports of many principal fish 
products, state-supported lending facilities 
(Norwegian Fishermen's Bank), and govern- 
ment subsidization of fish prices and certain 
cost items. 

There are indications of a changing cli- 
mate in official fisheries policy. Recently, 
the Ministry of Fisheries extended export 
rights to the ''Nordic Group" for frozen-fish 
fillets to the U. S. Nordic Group A/L, an 
organization of 14independent producers, 
now joins Frionor as a Norwegian sales or- 
ganization in the U.S. Also, in a recent 
speech, Minister of Commerce and Shipping, 
Kaare Willoch, advocated liberalization of 

fish exports. 

73 

Outlook 

The short-term outlook seems fairly 
good--despite dire warnings that Norway is 
heading into the worst fisheries crisis since 
the mid-1930s. In early 1968, the seasonal 
fisheries' yield, and marketing prospects for 
several important products, notably frozen- 

fish fillets, portendat least a normal year. 
However, marketing conditions abroad for 
other main products, like fish meal and oil 

and stockfish, are less satisfactory. They 
may cause further hardship for those in these 
fisheries and processing. 

Early 1968 Yield 

The yield of principal seasonal cod fish- 
eries, spawning codand Finnmark young cod, 

was 91,800 tons in the third week of April. 
This was 25% above the 1967 period. The fish 
filleting industry has processed 23,000 tons 
of the total, anincrease of 77% over 1967; 

deliveries of cod for hanging (stockfish) fell 
12% to 31,600 tons in Jan.-Apr. 1968. Com- 
plete failures of the fat herring and winter 
herring fisheries reduced deliveries of fish 
raw materials to the reduction industry by 
one-third (to 0.5 million tons) in Jan.-Apr. 
1968, despite record landings of capelin. 

The 1968 output of the fish-reduction in- 
dustry will drop substantially from the 1967 
record of 470,000 tons of meal and 310,000 
tons of oil--unless yields of North Sea her- 
ring, mackerel, and other shoalfish (small 

herring, fat herring, sandeel, Norway pout) 
set record, 
Note: All tons are metric. 

Sects 

HOW INDUSTRIAL FISH LANDINGS 
WERE USED (JAN.-MAY 1967-68) 

"Fiskets Gang,'' published by the Norwe- 
gian Fishery Directorate, reported June 6 
these uses of industrial fish from January- 
May 1967-68: 
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Domestic 

Consumption Meal & Oil 

Total 1968 
Total 1967 

1/Through Mar. 25, 1968; Mar. 27, 1967. 
Notes: (1) Original data converted from hectoliters(hl.) using 93 kilos=1 hl. for all species except capelin (100 kilos=1 hl.) 

(2) Totals may not add due to rounding. 

France 

THE FISHERIES OF FRANCE 

France's ranks 16th among the world's 
fishing nations and 6th among the 36 European 
fishing nations, She has 1,870 miles of coast- 
line on the English Channel, the Atlantic 
Ocean, and onthe MediterraneanSea, Yet she 
remains a net importer of fishery products, 
The industry is introuble ''because its struc- 
ture retards development, investment capital 
is inadequate, the market disorganized, and 
international competition increasing," 

CATCH AND PRINCIPAL SPECIES 

Since 1948, the total catch of fish and 
shellfishhas beenrising, Itincreased 57 per- 
cent from 512,800 metric tons to a record 
804,800 tons in 1966, on a live-weight basis. 
Most of the increase in recent years may be 
attributedto new and more powerful vessels, 
These permit fishermen to exploit offshore 
resources, Catch value was over US$200 mil- 
lion in 1966, 

The industry does not depend on a few spe- 
cies, Large quantities of cod, haddock, hake 
(European), pollock, whiting, herring, pil- 
chard (European), albacore, yellowfin, mack- 
erel, mussels, andoysters are landed, 
Cod is valued at about US$14 million, It is 
the mostimportant fishin quantity and value. 

Since 1961, landings of yellowfin, tuna, mus- 
sels, haddock, saithe (pollock), whiting, and 
cod have increased; landings of oysters, hake, 
mackerel, and herring declined, 

Salt-Cod 

The salt-cod fishery is onthe Grand Banks 
off Newfoundland, Large trawlers of 1,000 
to 1,800 tons are used, These make 2 or 3 
fishing trips each year, beginningin February 
and continuing until mid-December, In 1966, 
productionof salt-cod was about 46,000 tons, 
The newest vessels are equipped to quick= 
freezecatches, Thismay become more com- 
monthan salting codin the near future, Fro- 
zen cod production began in the early 1960s, 

Tuna 

The tuna industry has been developing 
steadily. In 1966, 44,000 metric tons were 
caught--up 6 percent over 1965, The 1966 
catch was worth 100 million francs (US$20 
million), Four species dominate the catch-- 
albacore, yellowfin, bluefin, and skipjack. 

The tuna fishery is dividedinto the Euro- 
pean season and the African season: 

European; Main species are bluefin and 
yellowfin, These are caught in the Atlantic 
from nearly every important French port 
between Camaret and Saint Jeande Luz, Con- 
carneau and St. Jean de Luz are the leading 
ports, About 572 vessels are equipped for 
tuna fishing, 54 over 1965, The1966 yellowfin 
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catch was 12,520 metric tons, lower than 
in 1965; bluefin catches increased to 2,613 
tons. Improved prices for both species 
showed market far from saturation. 

There are problems, particularly on the 
Basque coast. There canneries are working 
below capacity because catch increases were 
only modest and competition from the fresh 
fish market is keener. 

African: Two separate fleets are involved. 
One, based at Dakar, West Africa, has tuna 
boats and boats with refrigerated holds, and 
works in winter andspring. The second fleet, 
tunafreezer boats, operates year round in 
the Gulf of Guinea. 

The catch of the refrigerated tuna boats 
was 7,985 tons in 1966; this included 5,878 
tons of albacore and 2,107 tons of skipjack. 
The 34-vessel freezer fleet (7,230 GRT) 
caught 20,866 tons--about 14,000 tons of al- 
bacore and the rest skipjack. Total African 
catch was 28,900 tons. 

Shellfish 

Since 1957, there have been large in- 
creases in production of oysters, scallops, 
and mussels, Catches have doubled or tripled 
in some cases. A large market for shellfish 
is developing. 

Outlook 

Cod and herring catches have been drop- 
ping over the years. Most nations fishing 
these species inthe North Atlantic report 
declining catches. Overfishing may have 
reduced available stocks and this is disturb- 
ing for the future. Other industry problems 
include: extension of fishing limits by other 
nations, declining prices, and increasing 
competition from other nations for the re- 
source and the markets, 

Landings have been increasing steadily. 
Likely, they will continue in the near future. 
This optimistic outlook is based on a mod- 

ernizationof the industry, which would offset 
the difficulties. 

Fishing Areas 

Small- and large-scale operations are cor 
ducted off Greenland and Newfoundland, the 
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North Atlantic, North Sea, Mediterranean Sea, 
Atlantic Coast of Africa, and France's coastal 
grounds. Coastal and offshore waters are 
most productive. These produce around 
500,000 tons annually, Codandtuna are very 
important distant-water fisheries, especially 
the salt-cod fishery on the Grand Banks, 

In 1966, deep-sea fishing yielded 53,000 
tons; landed value was 81.3 million francs 
(US$16 million), Saltedcod were 46,000 tons 
of the total, a little more than in 1965. Tuna 
are caughtin Europeanand W, Africanwaters. 
The fresh sardine fishery is conducted off 
France's Mediterranean and Atlantic coasts; 
the frozen sardine fishery is off Morocco. 

Ports 

In 1966, the leading ports in order of im- 
portance were: 

Metric Tons 

146,000 
68, 000 
61,000 
31,000 

Boulogne ... 
Concarneau 
Lorient 
Fecamp... 
La Rochelle 
Douarnenez 

Le Guilvinec . 
St. Jean de Luz 
Step Malolieieivelte 
Port-en=Bessin 
Les Sables d'Olonne 
Cherbourg. 

Often, the fisheries are centralized in 
certain ports. The fresh fish trawlers that 
operate off Iceland, Norway, and in the North 
Sea are based in Boulogne and Dieppe. Trawl- 
ers that work the Atlantic as far south as 
Mauritania and north to Ireland dock in Lo- 
rient and La Rochelle. Trips of fresh-fish 
trawlers normally run 10-15 days. Deep- 
water trawlers (salt-cod) operating in the 
northwest Atlantic are based mainly in 
Fecamp, Bordeaux, and St. Malo. Though 

Concarneau and St. Jean de Luz are impor- 
tant tuna ports, tuna vessels operate out of 
nearly everyimportantport. St. Jean de Luz 
also is an important frozen-sardine port. 
Les Sables d'Olonne is another principal sar- 
dine port. Lobster vessels are important in 
Camaret. Many ports, including Port-en- 
Bessin and Douarnenez, are home for line- 

fishing vessels. 
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FISHING VESSELS 

There are about 14,000 vessels totaling 

287,992 gross tons in France's relatively 
modernfishing fleet. Nonrefrigerated trawl- 
ers, generally under 250 gross tons each, are 
most numerous type. About 10,000 vessels 

areunder 10 grosstons, and only 64 are over 
500 tons. The number of medium-sized ves- 
sels, especially those 25-50 tons, has de- 
clined sharply; so has number of under-10 
GRT vessels. 

The fleet has declined by over 400 vessels 
since 1961; however, total gross tonnage in- 
creased because of significant changes in size 
and type of power, The fleet has been up- 
graded, as stern trawlers, moderate-sized 
trawlers, combination boats, and freezer 
trawlers have replaced the sailing fleet, coal- 
burning steam trawlers, and drifters, 

Number and gross tonnage of vessels: 

Number of Vessels 

14, 315 255, 181 
13,566 287,776 
13, 906 287,992 

IDec. 31, 1960 
Dec. 31, 1965 
IDec. 31, 1966 

In 1962, the deep-sea fleet had 32 vessels: 
22 trawlers used exclusively for salting 
catches, 6trawlers for both salting and 
freezing, one all-freezing vessel, and 3 other 
specialized trawlers. 

The construction of freezer vessels is a 
very Significant development of recent 
years. Vessels nolonger are being built ex- 
clusively for salting fish. The question now 
facing the industry is whether a combination 
vessel (salting and freezing) or a purely 
freezing vessel is best for its future. 

An interesting aspect of fleet moderniza- 
tion is that many large vessels were and are 
being built in West Germany, Poland, Bel- 
gium, andthe Netherlands, There, costs were 
less. Stern trawlers were gradually ac- 
cepted, but only the largest have complete 
quick-freezing plants. 

FISHERMEN 

The number of fishermen has declined over 
the years to about 40,000: 35,000 are self- 
employed, about halfin South Brittany, Also, 
an estimated 50,000 workers work in shell- 

fish culture, 13,000 in canneries, 2,000 in 
curing plants, and perhaps 8,000 in industrial 
fish plants and other segments of the industry, 
including marketing, 

Fishermen are paid under 2 basic wage 
plans. In the "industrial" fishery (vessels 
over 100 GRT), crews receive a guaranteed 
minimum wage, or a share of the catch pro- 
ceeds, whichever is greater. In other types 
of fishing, only the share system is used, 

MARKETING 

Consumption 

Per-capita consumption of fish and shell- 
fishis about 13 kilos, the largest in the Com- 
mon Market but low comparedto other Euro- 
pean nations, About two-thirds of seafood 
consumptionis fresh, the rest frozen, canned, 
and salted. Consumption of canned and fro- 
zen fishery products is increasing; that of 
dried, salted, and smoked products is de- 
clining. Country-wide promotion campaigns 
are conducted, There remain wide varia- 
tions in fish consumption between different 
regions, Retail prices for fishery products 
are high; fish are not inexpensive compared 
with meat. 

Processing 

The frozen-fish trade is relatively small 
compared with the European trade, This is 
because storage, distribution facilities, and 
advertising are inadequate, Parts of the in- 
dustry are now paying more attention to this 
trade. 

Consumption is expected to reach 50,000 
tons per year by 1970, triple the present 
amounts, Theinterest in increasing produc- 
tion of frozen fishery products is shown by 
the program of converting deep-sea salting 
vessels to freezer trawlers, 

France produces the largest amount of 
canned fishin Europe, between 80,000-100,000 
tons annually. Rigid controls produce high- 
quality. The industry consists of about 150 
factories, mainly in northern France, There 
is a concentration innumber of plants and 
significant increases in productivity. 

Cod, herring, sardines, mackerel, and 
anchovies are allcured, Codis salted aboard 
ship; additional processing is done ashore. 
Salted cod is the largest item of cured fish; 
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about 46,000 tons were produced in 1966, far 
below 1962's 67,000 tons. 

Very small amounts of fish meal and oil 
are produced; about 12,000 tons of fish meal 

per year. 

Distribution 

About one-fourth of all landings are ship- 
ped to Paris for local consumption, or redis- 
tributionto other areas. In the larger ports, 
fish are (1) auctioned to wholesalers, who sell 
directly toretailers, (2) sold at agreed price 
to secondary wholesalers, or (3) sold on con- 
signment to secondary wholesalers who act 
only as consignees, 

Fresh fishis efficiently transported from 
ports to large cities in refrigerated railroad 
ears. Redistribution is poorly organized, 
Refrigerated trucks are being used more ex- 
tensively for both short and long-distance 
hauls, Marketing has also been hampered 
by the tendency of retailers to resist receiv- 
ing lower profits on volume sales, They pre- 
fer low volume and high mark-up. 

FOREIGN TRADE 

France is a net importer of fishery prod- 
ucts. In 1966, she imported 199,000 metric 

tons of edible fishery products worth over 
US$180 million. This continues the upward 
trend of recent years. The imports are 38 
percentin fresh and frozen form, 35 percent 
shellfish, 19 percent canned fish, and 8 per- 
cent cured, All have increased since 1961, 
especially fresh andfrozenfish and shellfish. 

The Netherlands is the largest seller; 
Ireland, Morocco, and Norway also sell 
much, The U.S. is not a large supplier. 

Imports of fish oil and meal increased 
from 96,000 tons in 1961 to 125,000 tons in 
1966. Most fish meal and oil originates in 
Norway; Peru also is an important supplier. 
French production of fish meal and oil is 
limited, so imports are necessary. 

Exports 

Exports have beenrising since 1963, when 
only 35,000 tons were shipped. In 1966, over 
60,000 tons of fishery products were sold 
abroad, Dried, salted, or smoked fish are 
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the primary exports, mostly salt-cod. The 
amount of cured fish exported in recent years 
has been declining, Exports of fresh and 
frozen fishery products have quadrupled 
since 1963, and now are almost as impor- 
tant ascured fish. Together, thesetwo cate- 
gories account for over two-thirds of ex- 
ports. Italy, Belgium, Luxembourg, West 
Germany, the Netherlands, and the U. S. are 
primary markets, 

GOVERNMENT ACTIVITIES 

The principal fishery agency in France is 
the Division of Marine Fisheries in the Gen- 
eral Secretariat for the Merchant Navy, Min- 
istry of Public Works and Transport. The Di- 
vision has 2 main subdivisions: management 
and administration of shellfish culture, and 
economics of marine fisheries. Other bodies 
are the Scientific and Technical Institute of 
Sea Fishing, the Credit Maritime Mutual, and 
an advisory body, the Central Committee for 
Sea Fishing. Their services relate to scien- 
tific andtechnicalresearch, inspection, edu- 
cational and training facilities, fish promo- 
tion, collection of statistics, and economic 

studies, 

In 1965, the Government created anew 
organization: ''FROM" (Fonds Regional 
d'Or ganization du Marche) in northern 
France, principally covering the ports of 
Etaples, Boulogne, Fecamp, and Dieppe. 
FROM was to stabilize catch, avoid market 
saturation, and improve quality control, 
FROM's success wonit supervision, in 1966, 
over western and southern ports. 

Government activities touch all segments 
of the industry. The main emphasis is on 
development and modernization of the fleet. 
Programs include loans, interest rebates, 
and subsidies for vessel construction and up- 
dating equipment. Many programs are ad- 
ministered by the Credit Maritime Mutuel. 
Special 'incentive'' subsidies are provided to 
encourage use of modern features, such as 
sterntrawls and onboard freezing equipment. 

In the Fifth Plan (1966-1970), the govern- 
ment has pledged to: (1) increase landings, 
(2) improve quality of fish landed, and (3) in- 
crease exploitation of previously unutilized 
or underutilized species. Also, in 1966, a 
comprehensive expansion program was an- 
nounced, Its aims were to modernize ves- 
sels and equipment, improve shore facili- 
ties, increase training facilities, intensify 
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research activities, and increase fish con- 
sumption, Financialprograms, such as spe- 
cial credit arrangements and subsidies, are 
included. The maineffort will be to increase 
consumption. 

SUMMARY AND OUTLOOK 

In 1966, landings of fish and shellfish 
reached record level of 804,800 metric 
tons, Landings are expected to continue 
upward, However, some change in overall 
catch composition is likely. Several impor- 
tant resources, cod and herring particularly, 
seem less abundant. Certain fishing areas 
are being closed to the French as other na- 
tions expand fishing limit claims. (France 
has a 12-mile fisheries limit), 

Counteracting these difficulties, however, 
is the concerted effort by government and in- 
dustry toconstruct a more modernfleet. The 
fleet will be capable of fishing stocks and 
areas not utilized much--and freezing or 
processing catches onboard. There is also 
an effort to modernize the entire industry. 

The low per-capita consumption rate of 

about 13 kilos is receiving much attention. 
The development of a market for frozen fish- 
ery products isthe key toincreased consump- 
tion, However, new products and species also 
will beintroduced, The shellfish market has 
been developing rapidly. 

Little major change is likely in the indus- 
try's foreigntrade position, France is over- 
whelmingly a net importer. 

Government programs have aided indus- 
try development. Primary emphasis has 
been onupgrading the fleet and its equip- 
ment. This will continue. Secondary em- 
phasis is on expanding the domestic market. 

FISHING FLEET DECLINES 

As of Jan, 1, 1968, the census of the French 
fishing fleet carried out by the Secretariat of 
the Merchant Marine showed: 13,770 vessels, 
atonnage of 284,110, and 928,780 hp. The 
fleetis decreasing. The count was 236 units 
and 2,893 tons less than a year earlier, No 
doubt there will be another drop by the end of 
1968, 

Makeup of Fleet 

Fleet distributionis: (1) 23 deep-sea 
trawlers (2 less); (2) 1,411 "fresh fish" 
trawlers, probably means without freezer 
(86 fewer); (3) 54 tuna vessels (3 fewer); (4) 
4 sardine freezers; (5) 35 tuna freezers (2 
less); (6) 100 "fresh fish" or live-bait tuna 
boats; (7) 34 lobster freezers (3 fewer); (8) 
88 lobster boats (3 less); (9) 1,956 multi-pur- 
pose vessels (116 more), (''La Peche Mari- 
time,'' Apr. 1968.) 

DEVELOPMENTS IN TUNA VESSELS 

Barely 20 years ago, the major part of the 
French tuna fleet was sailing boats. Since 
then, vessels have been developed for live- 
bait and purse-seine fishing. They have be- 
come larger, Orders for twelve 155- and 165- 
foot vessels were placed within the last 2 
years. A dozen will be provided for Saint- 
Jean-de-Luz and Concarneau (7 for the lat- 
ter). 

Important Development 

The Concarneau vessels represent an in- 
vestment of US$6.6 million. Incontestably, 
they mark a new and important stage in the 
evolution of tuna fishing. They will increase 
especially the possibility of catching 10,000 
to 15,000 metric tons of fisha year, The best 
profit-earning capacity of a155-foot tuna ves- 
sel is in the 1,500-2,000-tonannualcatch. 
(‘La Peche Maritime,'' Apr. 1968.) 
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Greece 

THE FISHERIES OF GREECE 

In 1967, total production from the sea, 
lakes, and lagoons was 102,317 metric tons. 
In1966, ithad been 108,082; in 1965, 106,573. 
This information comes from industry 
sources and was reported and discussed in 
the Greek magazine ''Alieia,'' in Feb, 1968. 

The reduction was due to the general de- 
cline in territorial waters (in Greek seas and 
lakes because of natural reasons), There 
was an increase in Mediterranean and over- 

seas catch. 
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1967 | 1966 
29, 582 

% 
Difference 

+ 7.55 fi) Atlantic fishing 
) Mediterranean fishing and 
other-than-Greek waters 

TS 

3, 500 +14, 35 
B) Midwater fishing ..... 47,000 -10.64 
4) Coastal fishing .....-. 16,000 -12.50 
5) Inland water fishing 0.4 10,500 12,000 -12.50 

102, 317 | 108, 082 

Atlantic Fishing 

The overseas catch increased by 2,235 
tons, 7.55%, between1966 and 1967. Between 
1965 and 1966, it was 2,509 tons, 9.2%. 

Mediterranean Fishing 

Despite the 14.35% increase in Mediter- 
ranean catch--due to moretrawlersin Libyan 
waters--the catch per trawler unit dropped. 

- 

79 

Midwater Fishing 

In 1967, there was a remarkable decrease 

from the 1966 catch of purse seiners and 
trawlers in Greek waters. The 5,000-ton 
drop, 10.64%, was due to natural causes. The 

purse seiners didnotfish satisfactorily. Only 
good catches and prices for mackerel pre- 
vented greater losses. 

Frozen Fish Consumption 

In March and April 1968, Alieia reported 
figures released by the Union of Greek Atlan- 
tic fishing shipowners showing 1967 consump- 
tionof frozenfishas 31,826 tons, This was a 
10.46% reduction from 1966, 

The reduction was due partly to the dis- 
solution, for financialreasons, of distribution 
companies founded by fishing firms to sell 
their catches. As a direct result, the trading 
of frozen fish has been taken over by inde- 

Fig. 1 - Fleet near Piraeus, Athens! port. (Photo: FAO/H. Menjaud) 
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Fig. 2 - Fishing in main canal of modern irrigation system in 
Serres Valley in Northern Greece. (Photo: FAO/A. Defever) 

pendent provincial transporters. The quality 
and good appearance of the frozen fish have 
not been maintained. 

A second reason was the indifference of 
independent traders who made small profit 
on frozen fish. This has made transporters 
of frozen products turn towards frozen meat 
and chicken, which offer a high commission, 

Processed Fishery Products 

The U.S. Embassy reports that Greek 
processed fishery products include canned 
fish, salted fish, sea sponges, and fishmeals, 

The fish-canning industry consists of only 
one small factory, the Pelican Co, in Thessa- 
loniki. It also cans vegetables. Pelican's 
canned-fish output was: 

eli Ee So 1966 
. . (Metric Tons). . 

Mackerel (salmon-type) 31 
Sardines (in sauce, in oil) 16 

25 

The decrease in canned-fish production 
probably resultsfrom foreign competition in 
the Greek market. 

Fish Salting 

This is done inmany small, unmechanized, 
establishments in coastal localities--chiefly 
Cavala, Thessaloniki, Volos, and onislands of 

Euboea and Mitylene. The Directorate of 
Fishing, Ministry of Industry, has estimated 
1967 salted-fish production at 4,000 tons, 
the same as in 1966. 

Sea Sponges 

These are Greece's principal processed 
fishery export product, Sponge production in 
1967 was 62 tons, compared with 54 tons in 
1966, Sponge fishing occurred in Greek and 
Libyan waters, 

Fishmeals 

Production of fishmeals beganinlate 1965, 
In 1967, it amounted to 387 tons, compared 
with 714 tonsin1966, Some owners have de- 
cideditis presently uneconomical to produce 
fishmeals onboard their fish factory vessels. 

Construction of Fish Markets 

The fish markets in Piraeus, Thessaloniki, 
Patras, Chalkis, and Cavala have been built. 
Work onthe one at Volosis stilldelayed. The 
equipment for Patras was obtained from 
France, 

Governmental Activities 

A corporation, 'ELYPAL,"' has been es- 
tablished by the Hellenic Industrial Develop- 
ment Bank (ETVA) to organize production and 
marketing of deep-sea catch, Eventually, it 
will set up facilities to process fish and fish 
byproducts. Reportedly, the Ministry of In- 
dustry considers assigning management of the 
fish markets to this corporation, rather than 
to the Agricultural Bank of Greece, as orig- 
inally planned. The capital of the corporation 
is 20,000,000 drachmas ($667,000: 30 Drs. = 
US$1) and 49% of share capital is open to sub- 
scription by owners of deep-sea fishing ves- 
sels, The deep-sea catch increased from 
1,360 tons in 1956 to 32,000 tons in 1967. 

1967 Foreign Trade 

Greek exports of fishery products, except 
sponges, totaled 2,476 tons ($1,454,733) in 
1967, compared with 1,954 tons ($1,326,200) 
in 1966. The difference was due chiefly to 
increased exports of frozen and salted fish. 
Exports tothe U.S,included: salted sardines 
32 tons ($13,166), and canned fish 7 tons 
($11,200), Sponge exports were 80 tons worth 
$2,262,500 (78 tons were bleached or other- 
wise processed), compared with 102 tons 
($2,591,000) in 1966, In 1967, the U. S, was 
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the principal buyer of sea sponges (27 tons, 
$850,700). 

1967 Imports 

Greece imported 47,304 tons of fishery 
products worth $15.2 million, compared with 
40,620 tons valued at $13.2 million in 1966, 

Imports included: fresh, frozen and salted 
fish, 17,010 tons ($6.7 million); canned fish, 
12,395 tons ($5.3 million); sea sponges, 27 
tons ($476,900); and fish and meat meals, 
17,872 tons ($2.7 million). 

Imports from the U.S. included: canned 
fish 3,810 tons ($1,095,000) of which, 3,790 
tons ($1,054,800) were squids; 9 tons ($16,100) 
shrimps; and 3 tons ($8,000) crabs. 

USSR 

SOVIETS PROTEST JAPANESE 
FISHING OFF KAMCHATKA 

The Soviet Governmentor gan 'Izvestia" 
has published a special correspondent's ar- 
ticle stating that the fishing industry in Kam- 
chatka is being threatened with extinction by 
"“biratical fishing techniques'' used by Japa- 
nesefishermen, The correspondent had spent 
a dayinthe radio station of the Main Admin- 
istrationof the Far Eastern Fisheries listen- 
ing toreports from Soviet resource-manage- 
ment agents aboard surveillance planes, The 
agents had given numbers and positions of 
Japanese vessels, 

Following these reports, telegrams from 
fishery kolkhozes (collective enterprises) 
were received protesting Japanese fishing of 
spawning herring off Kamchatka's coast. 
These telegrams cited woes of local fisher- 
men "for whom fishing is the main source of 
income.'’ The fishermen did not fulfill the 
1967 catch quotas because ''no herring came 
to the spawning grounds," 

Japanese Vessels Detained 

Several Japanese vessels were caught in 
Soviet territorial waters (12 miles) and de- 
tained. When fishery inspectors boarded 
them, they found "herring which was just 
spawning or had just spawned," 
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Party and fishermen's organizations vig- 
orously protested Japanese methods, They 
demanded that the Government stop them, 
("‘Izvestia,"' May 24.) 

ok OK 3K 

'VITIAZ' COMPLETES 
CENTRAL PACIFIC RESEARCH 

The Soviet 2,975-gross-tonresearchves- 
sel Vitiaz completed a 4-month cruise in mid- 
May (her 43rd exploration) and returned to 
Vladivostok, The expedition to the Central 
Pacific was headed by P. Bezrukov. 

Research involved hydrogeology, geophys- 
ics, hydrochemistry, and biology. The re- 
sults will beusefulto science, navigation, and 
fisheries. 

Made Port Calls 

The Vitiaz made port calls at the Fiji, 
Samoa, Tonga, and Society Islands (Tahiti), 
andin Hawaii and Japan, In Tokyo, the Soviet 
scientists met with Japanese oceanographers 
and exchanged information, (''Vodnii Trans- 
port,'' May 9 and 14.) 

53 seit oa 38% 

FAR EASTERN FISHERIES GROUP 
PUSHES TO FULFIL 5-YEAR PLAN 

When the current 5-year planends in 1970, 
the Soviet Union's Far-Eastern Fisheries Ad- 
ministrationis scheduled to achieve an annual 
catch ofover 3 millionmetric tons of fish and 
other marine products, This would be 800,000 
tons above 1967. Toreachthis goal, it is nec- 
essary to discover andexploit new fishing 
grounds, expand deep-sea fishing, and develop 
andintroduce new equipment and technology. 

New Fisheries 

The Far-Eastern industry has expanded 
into fishing for herring, saury, Pacific hake, 
andmackerel. Mackerelisthe latest species 
to be caught in the Pacific by the Soviets on 
a commercial scale. Aerial spotting is widely 
usedinthis operation, Herring and saury are 
caught indrift nets, purse seines, and by pair 
trawling; inthe Pacific hake fishery, midwater 
and pair trawling is used, 

The Soviet Pacific tuna fleet is experi- 
menting with a special synthetic bait. It has 
yielded catches exceeding 3 metric tons. 
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Pelagic Midwater Trawling 

The expansion program of Soviet Pacific 
fisheriesis based primarily on pelagic mid- 
water trawling. A successful development of 
this technique requires equipping trawlers 
with reliable echo-sounders and fish-finders. 
Important midwater trawling experiments 
were performed in 1967 by the freezer stern 
trawler ''Kalisto" ('Tropik'" class, 2,600 
grosstons), The results were recommended 
for adoption by the entire Soviet Far Eastern 
fishing fleet. 

Purse Seining Developments 

To increase purse seining's potential, 
power blocks have been installed on seiners, 
Specialists are now working to automate such 
cumbersome operations as stacking and dry- 
ing seines as another step toward complete 
automation of purse seining, They also are 
studying and designing improved models of 
fish pumps, 

Most Soviet seinersinthe Far East belong 
to the RS-300 class (158 gross tons), They 
are inadequate for deep-seafishing. Design- 
ing and building special high-seas trawler- 
seiners is lagging. The obvious solution is 
to re-equip the available trawlers for deep- 
sea purse sSeining. Drift-net fishing also is 
being automated gradually: vessels are fitted 
with machines for drift-net handling and shak- 
ing, and for fish salting. 

Other New Techniques 

Other techniques include fishing with lights 
for herring by Sakhalin fishermen. Catches 
range between 1 and 5 metric tons per haul. 
The exploratory refrigerated medium trawler 
Yu. Gagarin" (''Okean''-class, 700 gross tons) 
caught nearly 1.4 metric tonsof saury in about 
40 minutes by combining light fishing with 
pump fishing. Thefish pump was switched on 
26 times, each suction lasting 1.5 minutes. 

Automatic winches and mechanical devices 
developed by TINRO specialists for automa- 
ted squid fishing have been successfully 
tested. They are now recommended for wide- 
spread application. 

Other Problems to Solve 

Among the problems the Far Eastern Fish- 
eries Administration plans to solve in 1968 
are automationof long-lining for bottom fish; 

transshipment of catches in detachable con- 
tainers to floating bases and processing re- 
frigerator vessels; crab fishing with special 
traps; andothers, (''Vodnyi Transport,'’ May 
30.) 

3K OK OK 

EXPANDS POLAR FISHERIES 

The Kola Peninsula lies far beyond the Po- 
lar Circle. Half a century ago, it was one of 
the Soviet Union's most backward regions, 
Today it is becoming animportant economic, 
industrial, and cultural center of the North- 
ern Regions of European USSR. Under the 
Soviet regime, the economic potential ofthe 
Kola Peninsula reportedly has increased up 
to 370 times. 

Fisheries arethe oldest economic activity 
there. Since a trawler base was established 
at Murmansk 40 years ago, Soviet fishermen 
have caught a totalof about 13 million metric 
tons of cod, herring, ocean perch, and other 
species in the North Atlantic, the White and 
Barents Seas. More than half that catch (7 
million tons) was landed during the past dec- 
ade. The 1967 catch was the highest in the 
history of Murmansk fisheries, Preliminary 
estimates place it close to 900,000 metric 
tons. 

Plans for Murmansk 

Scientists of the Kola Branch of the USSR 
Academy of Sciences have worked out econo- 
mic plans for the region for 1971-1980. These 
envisage an increase of about 50 percent for 
the Murmansk fishing industry. The catch is 
to rise to 1.1 million metric tons by 1970, and 
to 1.5-1.6 million metric tons by 1980. 

The planned expansion of the Murmansk 
fishing industry faces many problems requir- 
ing prompt solution, One is adjusting whole- 
sale prices for fishery products on the basis 
of actual labor and production expenditures. 
This is essential for applying successfully 
the new planning and economic system for 
fisheries, Another problem is manpower re- 
sources, Athirdis that scientists of the many 
research institutes must design machinery 
and equipment specifically for Arctic use, 
('Ekonomicheskaia Gazeta,'' No. 16, April.) 

KOK OK 
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FLOATING FISH MARKET WILL 
COME TO ROSTOV-ON-THE-DON 

The Soviet Ministry of Merchant Marine 
will build a floating fish market on the water - 
front of Rostov-on-the-Don, The project is 
being handled by the Ministry's Central De- 
sign and Building Office at Rostov and will 
promote fish sales and increase consumption. 

The market will be supplied by ten ponds 
capable of holding 15 metric tons of live fish. 
The public will be able to select their fish 
from the ponds. 

It will be possible to move the floating 
market to the ponds to load freshly caught 
fish. (''Vodnyi Transport,'' June 7.) 

PLANS 1968-70 AZOV-BLACK SEA 
FISHERIES EXPANSION 

The Soviet Azov-Black Sea Fisheries Ad- 
ministration plans to expand deep-sea fishing 
in1968-70,. However, fishing in the Azov and 
Black Seas willnot be curtailed. In 1967-68, 
about 63 percent of the Administration's catch 
was marine fish; by 1970, this share will rise 
to about 80 percent. The demand for hake, 
marlin, and other speciesis constantly grow- 
inginSoviet markets. Explorations and sur- 
veys are planned to discover new fishing 
grounds in the Southwest Atlantic and the In- 
dian and Antarctic oceans, 

New Vessels & New Techniques 

During the first months of 1968, the Ad- 
ministration's high-seas fishing fleet in- 
creased by 20 units. It consists of the ''At- 
lantik''-class stern trawlers, ''Rembrandt''- 
class processing refrigerators, and medium 
trawlers of other classes. Techniques that 
are being introduced and developed include 
trawling at 1,640 to 3,280 feet, purse seining, 
fishing with artificial light sources, and oth- 
ers. Over 30 vessels of the Odessa, Kerch, 
Sevastopol, and Novorossiisk oceanic fisher - 
ies are operating in the Atlantic, 

Problem of Ship Repair 

A serious problem facing the Administra- 
tionis shiprepair. In 1967, its vessels were 
laidup for a total of 1,638 vessel-days. The 
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minimum catch loss to industry is estimated 
at 33,350 metrictons. This situationis being 
remedied by more careful handling of vessel 
equipment, and by crews repairing their own 
vessels. (''Vodnyi Transport,'' May 16.) 

sk ye sk K ok OK 

WHALING FLEET VISITS AUSTRALIA 

A Soviet whaling fleet of 1 factoryship and 
20 catcher boats arrivedinSydney, Australia, 
on May 20,1968, for a 6-day visit. This was 
the first shore leave for the crew since the 
fleet left Vladivostok in September 1967 for 
the Antarctic whaling grounds, Captain G, V. 
Vayner, fleet commander, informed the har- 
bor master at Sydney that his vessels re- 
quired neither oil nor water. Apparently, they 
had bunkered at sea. Under the Common- 
wealth Whaling Act, the whaling vessels of 
all nations enjoy the privilege of bunkering 
at Australian ports, 

4 Months to Capture Quota 

Newspaper accounts said it took the fleet 
more than 4 months to capture its quota of 
3,321 whales this year. This was attributed 
by some Soviet fishermen to a scarcity of 
whales. Captain Vayner, however, blamed 
bad weather and rough seas, 

Nine fleets hunted whales in the Antarctic 
during the year--3 Soviet, 4 Japanese, and 2 
Norwegian, 

The Soviet Fleet 

The Soviet fleet's factoryship, the 32,000- 
gross-ton ''Sovietskaya Rossia," is one of 2 
whaling factoryships designed and built in the 
Soviet Union at the Nosenko State Shipyard at 
Nikolaev, The ship is 715 feet long, nearly 
100 feet wide, has 3 decks, and a crew of 521, 
including 50 women, The ship is carrying a 
full load of 10,822 metric tons of oil for in- 

dustrial use, and 7,201 tons of oil for human 
consumption. Each of the 20 catcher boats is 
inthe 850-gross-tonrange and is powered by 
four 1,000 horsepower diesel engines making 
17 knots under full power. It has a crew of 
31. One catcher boat killed 246 whales, 

mostly fin and sei whales. 

1,200 Crew Members Shop 

The Sydney press said A$250,000 was paid 
tothe 1,200 members of the fleet before they 
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came ashore. Inevitably, several stores 
blossomed with''Russian spokenhere'' signs. 
Shopping was brisk. The visit coincided with 
a "Britain 68'' promotion at the David Jones 
stores, It was an incongruous sight--Soviet 
fishermen carrying filled David Jones shop- 
ping bags lettered"'I'm backing Britain" back 
to their ships. (U.S. Consulate, Sydney, May 
24.) ey. 

United Kingdom 

SHRIMP FARMING MAY BE TRIED 

Experiments are now underway in England 
to determine an economical way of raising 
shrimp off Yorkshire. This may lead to es- 
tablishment of a shrimp farm within a few 
years, Keir Campbell, leader of the experi- 
ments, will soontour Japan, Australia, Philip- 
pines, India, Malaysia, Canada, and the U. S. 
to obtain information onshrimp farming. 
Plans call for a first year's production of 10 
to 40 metric tons. ("Fish Trades Gazette," 
May 11.) 

LOBSTER FARM PLANNED 

A revolutionary idea of increasing lobster 
stocks onthe north and west coasts of Suther- 
land, in north Scotland, by improving their 
natural habitat will be tried this summer by 
ex-navaldivers. This unique experiment was 

thought up by Lieut-Commander A, J.Futcher, 

According tothe Marine Laboratory of the 
Department of Agriculture and Fisheries for 
Scotland, the population of adult lobsters is 
limited by the availability of underwater cov- 
er when they are extremely vulnerable to 
predators--for example, whenthey shed their 
shells. 

To Provide Artificial Cover 

Futcher and a team including 3 former 
naval divers intend to provide artificial cover 
in selected areas, This will create lobster 
farms that can be cropped systematically. 

Scientists say the stretch of coast from 
Dounreay to Ullapool is the largest area of 

underfished lobster groundin Scotland, This 
project also could help other lobster fisher- 
men, 

The Pulford Estates, partners in the ven- 
ture, will help with administration, manage- 
ment, and marketing outlets. 

The team of divers will concentrate on 
shellfish, not only catching and marketing but 
farming and preservation of stocks, The ef- 
fect should be toincrease the lobster popula- 
tion on the Sutherland coast, 

Iceland 

FISH IRRADIATION PROJECT BEGINS 

Iceland and the International Atomic 
Energy Agency (IAEA) announced on June 5 
afish-irradiation project the former is 
undertaking with the U.S., FAO, and IAEA. 

Iceland will study the application of irradia- 
tion to fish preservation. 

Experimentation is being undertaken by 
the Icelandic Fisheries Research Institute, 

which has been loaned a portable reactor and 
equipment by the U.S. Atomic Energy Com- 
mission. Reactor and equipment arrived in 
Iceland early in June. The U.S. also is 
providing expert personnel to help install 
and operate the equipment. 

Only for Research Now 

Although Iceland has no present plans to 
apply irradiation for fish preservation, she 
is taking part inthe experiment for research 
purposes. She hopes the technique may later 
prove of economic advantage to her fish 
industry. (U.S. Embassy, Reykjavik, June 6.) 

INCREASES COD CATCH 

The winter cod fishing season, which ended 
in May, resulted ina 12% larger catch than 
last year's winter catch. This was achieved 
despite the very bad weather that hindered 
fishing in the first months of 1968. 

The 1968 catch was about 156,100 metric 
tons; in 1967, 139,500 tons. Greater atten- 

tion is being paid this year to the more 
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valuable cod catch (compared with herring), 
It had declined 18.7% in 1966 and 22.8% in 
1967. It is hoped cod catches will recover 
to the 1966 level--about 339,000 tons. (U.S. 
Embassy, Reykjavik, May 27.) 

FISH SLUMP HITS 

Declining fish catches and falling world 
prices for her fish exports have brought 
crisis to Iceland's economy. 

The value of fishery-product exports fell 
30% in 1967. Fishery products account for 
over 90% of total exports and comprise about 
20% of the national product. Therefore, the 

decrease in the value of fishery exports has 
had significant effects on national income 
and the balance of payments. 

Iceland's Market Problems 

The government was concerned over 2 
factors in fall 1967: 1) Iceland's exclusion 
from trading arrangements, pending applica- 
tions by members of the European Free Trade 
Association (EFTA) for membership in the 
European Economic Community (EEC, the 
Common Market). 2) The effects of EFTA 
and EEC duties on Icelandic exports. These 
prompted a government decision to explore 
the feasibility of joining EFTA. 

EFTA countries normally account for 40% 
of Icelandic fishery exports, and EEC coun- 
tries for 20%. The U.S. usually is the 
largest single market. Another important 
market is the USSR. 

Iceland's prospective membership in the 
EFTA might have long-run effects on the 
competitive position of U.S. exports. The 
U.S. is now Iceland's leading supplier. 

Counteracting Economic Problems 

Measures have been taken to counteract 
the economic problems. These include the 
24.6% devaluation of the kronur in November 
1967. The measures have been directed 
towards restoring balance in external pay- 
ments--while preventing fishery export 
price drops from causing further contraction 
in the export industries--and maintaining a 
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satisfactory level of employment. Industry, 
particularly fish processing, is being en- 
couraged to reorganize. Capital investment 
is being maintained at proper levels. Al- 
though investment is reduced because of the 
economic contraction, it will maintain em- 
ployment and permit completion of major 
projects expected to help economic develop- 
ment. 

Fish Catch Key to GNP 

The direction of the Gross National Prod- 
uct (GNP) in1968 depends on recovery of 
the fishing catch, particularly white fish, and 
the direction of export prices, so far disap- 
pointing. 

The government is paying more attention 
to prospects for developing new industry as 
partof the industrial diversification program 
to lessen Iceland's dependence on the pre- 
carious fishing industry. 

GRANTS HERRING PROCESSING AID 

Early in May, Iceland authorized the State 
Herring Board to borrow up to US$260,000 
for leasing vessels to transport herring from 
distant fishing grounds to shore for salting-- 
or for processing either for meal and oil. 
This provisional act stemmed from a study 
made by a committee representing fisher- 
men, fishing vessel owners, and herring 

salters. 

The committee recommended that freight- 
ers be leased to carry herring, salted on 
shipboard, to coastal points for further salt- 
ing; also, that tankers be leased to transport 
fresh herring to oil and meal plants for 
reduction. 

Industry Problems 

The herring catch has declined in inshore 
fishing grounds. In summer 1967, it was 
necessary tofish for herring several hundred 
miles off the Northeast coast. So it hasbeen 
impossible to bring herring to shore for 
salting in fresh-enough condition. 

Much herring was salted in October and 
November--when it was not in the best con- 
ditionfor salting. Someherring went into oil 
andmeal, less valuable than salted products. 
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Price declines in herring oil and meal have 
made it more important for the herring 
industry to use more herring for salting than 
for reduction. 

The new provisional act has been welcomed 
particularly by the herring industry. It had 
objected to an increase in export levies 
authorized by the Althing in April on salted 
herring and other species. Further meas- 
ures concerning transportation of herring to 
shore for reduction likely are forthcoming. 
(U.S. Embassy, Reykjavik, May 27.) 

Italy 

1967 CATCH LIKE 1966's 

In 1967, Italy's total fishery catch, includ- 
ing tuna and oceanic species, from pelagic 
and coastal fishing was 250,188 metric tons-- 
up 0.5% over 1966. 

DABACCHI 

Total catch by seining ("tonnare" and 
"tonnarelle'') was 2,051.9 tons: 1,948.7 tons 
of tuna; 11 tons of mackerel; 7.4 tons of 

swordfish; 11.5 tons of bonito; and 73.3 tons 
of other species. This was an increase of 
103.9% over 1966. ("La Pesca Italiana," 
May 2.) 

New Fishing Charts Available 

The British Whitefish Authority sponsored 
a fact-finding survey to accumulate all avail- 
able data onthe exact positions of wrecks and 
other obstructions to fishing that litter the 
principal European fishing grounds. The data 
are contained in ''Kingfisher Charts,'' avail- 
able from the Whitefish Authority, Lincoln's 
Inn Chambers, 2/3 Cursitor St., LondonE.C. 
4, England, or from Kingfisher Charts Ltd., 
247 Cleethorpe Rd., Grimsby, Lincs, England. 
Price: £2 or US$4.80. 

Sunday is big market day at Fiumicino, small fishing port at mouth of Tiber. Most customers come from Rome, about 
10 miles away. Catches per boat are small, selection limited, prices high. (Photo: FAO/P. Johnson) 



LATIN AMERICA 

Costa Rica 

PUNTARENAS ON THE PACIFIC 

Puntarenas is the only fishing port of any 
importance on Costa Rica's Pacific Coast. 
Its splendidharbor has several shrimp pack- 
ing plants and a fish cannery. The shrimp 
plants and their trawlers are by far the most 
important partof the fishing industry. Their 
exports are principal earners of foreign ex- 
change. 

a 
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Fig. 1 - One of the newer shrimp trawlers (about 50 feet) in 
Puntarenas. 

The shrimp industries have been the slow- 
est in Central America to modernize. The 
fleet consists mostly of small unseaworthy 
eraft, and the plants have been backward by 
any standards. But competition within the 
local industry andfrom neighboring countries 
is bringing rapid change, 

Largest Plant U. S. Controlled 

The largest shrimp freezing and packing 
plant is Productos Altamar, Ltds., which is 
U. S. controlled. In the past 3 years, this 
plant has been renovated and modernized con- 
siderably. It not only packs shrimp for ex- 
port but produces much shrimp and finfish for 
the local market. 

The newest freezing plant is Frigorificos 
de Puntarenas, a divisionof the Borden Com- 

pany. It is a modern, well-laid-out plant with 
the latest sorting and freezing equipment. It 
was slated to be air conditioned completely. 
The plant is served by 2 company boats and 6 
contracttrawlers,. Twolargeboats are being 
built at local boatyards, and more are planned. 
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Fig. 2 - Shrimp trawler unloading headed seabobs in baskets 
on dock of Altamar, S.A. Company has largest shrimp- 
freezing plantin Costa Rica. Cleaned finfish on deck are 
for domestic market. 

Fig. 3 - Frigorificos de Puntarenas, division of Borden Com - 
pany, newest shrimp plant in Costa Rica. Puntarenas plants 
are small. Shrimp are sorted by hand, packed in cartons, 
and taken to a freezing plant. 

Compania Industrial de Mariscos, Ltda., 
is the largest locally owned shrimp operation, 
It is expanding considerably. Asecond freez- 
ing and cold storage unit is under construction 
and mechanical sorters have been ordered. 
This plant is served by 7 boats; 3 more are 
being built locally. 

Compafiia Empacadora del Pacifico, Ltda., 
is acombination meat and shrimp packing and 
freezing operation; the emphasis is on meat, 
Both products are packed for export. All 
shrimp sorting is done by hand. 
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Two or 3 smallcompanies also pack 
shrimp. Onehas very limitedfreezing facil- 
ities; the others simply pack the shrimp and 
have them frozen in the larger plants. 

The Shrimp Fleet 

The shrimp fleet has about 55 trawlers, 
includingnewones. Several of these modern 
craft are large enough to operate outside the 
protected waters of the Gulf of Nicoya; at 
least 5 more are under construction. So the 
fleet is becoming more efficient. The govern- 
ment's limit on fleet size is 50 trawlers; 
presumably, old, inefficient boats will be 
withdrawn as new vessels are built. 

Despite new and better boats and plant fa- 
cilities, shrimp production has not increased 
greatly in recent years. 

Pacific Coast Shrimp Catch (Heads-Off Weight) 

1964 | 1965 | 1966 | 1967 

- (Thousands of Pounds) . 

Production 

42 45 48 
8, 874| 9,094 |11, 162} n.a. 

During 1961-1963, the catches for all spe- 
cies were about the same as for 1964. The 
exception was white shrimp, which were less 
than half 1964 production. (The category 
"white and brown" consists almost entirely 
of 2 species of very large whites.) Since then, 
the catch of whites has leveled off at slightly 
above the pre-1964 level. The fishery's 
growth depends on expanding catches of pink 
shrimp, which has been done (see table). The 
newer and better boats are able to take this 
species, which is found in deeper water than 
whites and sea bobs, Landings of finfish by 
shrimp trawlers have doubled in recent years. 
Consumers in the capital city of San Jose now 
have a dependable supply. 

Fishing Effort 

Avg. Number Boats Fishing . 
Total Number Boat-Days of Fishing 

Fish Canning 

The fish-canning operation at Puntarenas 
is Compania Enlatadora Nacional, S.A., owned 
partly by local interests and partly by resi- 
dent Americans, Untilrecently, the plant 
was used solely for tuna canning; fish meal 
was produced from the offal. Operations 
were expanded with the construction of a 
sardine line. 

The cannery owns and operates one live- 
bait tuna clipper, the ''Southern Seas," with a 
capacity of about 150 tons. Once a U.S. ves- 
sel, it now carries Costa Rican regi stry. 
Although it engages in fishing at times, it is 
used principally for transporting tuna bought 
from freezing plants in Ecuador. Most tuna 
packed in Puntarenas is supplied by U.S. 
tuna vessels. These sell all or part of their 
catches under arrangements between vessel 
owners and the cannery. Early in 1968,a 
working agreement was made to pack tuna 
landed by Del Monte vessels, using the Del 
Monte label, for sale in Central America. 
The company's own label, Tesoro del Mar, is 
sold principally in Costa Rica. 

per "Southern Seas" is the entire Costa Rican 
Used mostly to 

(Photographs and information: 
R. S. Croker, Regional Fisheries Attache, U. S. Embassy, Mex- 
ico City.) 

Fig. 4 - Tuna clip 
tuna fleet. She fishes live bait sometimes. 
transport tuna bought in Ecuador, 

The cannery installed a sardine packing 
line for 1-pound oval cans in 1967, The fish 
used are the 2 species of thread herring found 
in the Gulf of Nicoya. Production has been 
very small. The development of sardine 
canning has been slow because of the inex- 
perience of local fishermen, unsuitability of 
the one available boat and its gear, the un- 
availability of domestic tomato sauce, and 
the alleged poor quality of available cans. 
When production gets underway, it is planned 
to take advantage of the large demand for 
canned sardines in the Central American 
Common Market. 

A tuna freezing plant in Puntarenas goes 
back to the postwar years, Formerly, it was 
used for transshipments to U. S. canneries. 
The machinery and equipment have been sold 
for nonfisheryuse and the plant is being dis- 
mantled. 

A group of Puntarenas businessmen, 
headed by Roberto and Eduardo Beeche, is 
interested in obtaining U. S. capital to build 
a tuna cannery. The group believes that the 
potential Central American market far ex- 
ceeds the limited production of the existing 
cannery, whichoperates well below capacity. 

@®oo0e0o0@ 



Guatemala 

EXPLOITATION OF MARINE RESOURCES 

Guatemala has 402 km. of coastline, 255 
km. on the Pacific Ocean, the remainder on 

the Atlantic. There isa small, growing com- 
mercial fisheries industry on the Pacific 
Coast. There is almost no commercial ex- 
ploitation of fishing resources onthe Atlantic 
Coast and none is foreseen. This report 
deals almost exclusively with commercial 
activity on the Pacific Coast. Subsistence 
fishing is carriedouton both coasts, but it is 
difficult to assess its importance. 

Fish Caught Off Guatemala 

The major effort goes to catching shrimp. 
Other fish andcrustaceans and mollusks also 
are caught for commercial use. The types 
of shrimp are: Peneaus stylirostris; P. van- 

namai; P. californiensis; P. brevirostris; 

cificus; and Ciphoneus ribeti. The following 
types of fish are frequently caught in the same 
nets that capture shrimp (local Spanish names 
are in parentheses): Lutjanus griseus colo- 
rado (Pargo); Epinephalus striatus (Bosh) 
(Moro); Platisa vulgaris (Lenguado); Centro- 

pomus undecimalis (Robalo); Huro nigricans 
(Bonito); Mugil lisa (Lisa); Albula vulpes 
(Raton); Alectis critinus (Palometo); Cynos- 
cion spp. (Colbina). Because processin g 
plants are lacking, most fish are returned to 
the ocean. Among crustaceans frequently 
caught are: Loligo vulgaris, and Panilurus 
interrpus e inflatus. 

The Local Industry 

Tables 1-3 detail recent and projected fish 
catches, exports, and local consumption. 
Since 1963, exports of shrimp, fish, crusta- 
ceans, and mollusks have averaged about $2 
million annually. Thirty small shrimping 
boats belong to3 private companies. Guate- 
malan law limits each company's ownership 
to 10 ships. 
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Table 1 - Actual and Projected Catches of Fish, Shrimp, 
Crustaceans and Mollusks 

Table 2 - Actual and Projected Exports of Fish, Shrimp, 
Crustaceans and Mollusks 

1963] 1964 | 1965 1969 

Table 3 - Apparent Domestic Consumption of Fish, Shrimp, 

Crustaceans and Mollusks 

es eee ee eo Oo 

Note: Columns may not add due to rounding. ‘ 
Source: Director General of Statistics and Ministry of Agricul- 

ture. 

Of the 30, 20 operate out of Champerico 
in Retalhuleu Department, southwestern Gua- 
temala; the remainder operate out of Iztapa, 
adjacent to San Jose in Escuintla Department, 
south of Guatemala City. 

Each shrimp boat averages 2 trips per 
month to fishing grounds off Guatemala; these 
trips average about 13 days per month at sea. 
Ten of these boats are wood, the remainder 

steel. Each boat is worth about $65,000. 
Government officials estimate that each boat 
can catch roughly 100,000 pounds of shrimp 

a year. 

There are 2 shrimp processing plants. 
The larger is in Champerico. It has freezing 
and storage facilities, a processing plant, 
workshops, etc. A substantially smaller plant 
began to operate in Iztapa in May 1966. 
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Fishing Industry Potential 

The governmentestimates that shrimpers 
are forced to throw back into the ocean roughly 
5-10 pounds of fish for each pound of shrimp 
caught. This isbecause there areno facilities 
for processing fish. The government is in- 
terested in increasing exploitation of its fish- 
ingresources. It plansto construct a Pacific 
Coast port, which would handle cargo and 
receivefish. This project willcost about $15 
million. The government is seeking interna- 
tional help to begin construction. 

Diet Would Improve 

Additional fish-processing facilities must 
be constructed and the fleet expanded. Pre- 
sumably, these investments will be made by 
private enterprise. Fish caught as a result 
of these new facilities could augment the na- 
tional diet, extremely deficient in protein. 

Current consumption is estimated at 600 
grams of fish per person per year. Fish is 
virtually unavailable through commercial 
channels in most rural areas of Guatemala. 
Withnew construction, the fishnow caught but 
thrown back could be frozen or otherwise 
processed for human consumption, or turned 
into fishflour. Exports of fish and fish prod- 
ucts could be a useful new source of foreign 
exchange. 

Tuna Resources 

The government feels that tuna resources 
off the coast are most promising for large- 
scale exploitation. The government estimates 
roughly that about 4,000 to 5,000 metric tons 
of tuna per year are caught off Guatemala in 
the area extending 5 degrees of latitude and 
5 degrees of longitude off the Pacific Coast. 

The projections for increased catches 
shown inthe tables assume construction of a 
new port, related processing facilities, and 

more boats, 

Haiti 

THE SPINY LOBSTER FISHERY 

The Haitian annual catch of spiny lobsters 
during 1963-67 was only slightly larger than 
total exports, report trade sources. This is 
because there is little domestic consumption. 
All exports are frozen and go to the U.S. 
The 1967 data show imports of 214,000 pounds; 
however, trade sources report shipments of 

over 300,000 pounds. 

Preparation For Export 

Six companies export lobster tails to the 
U. S. In preparing tails for shipment, the 
heads are removed. The tails are deveined, 

cleaned, wrapped in plastic or cellophane, 
quick-frozen, sized, boxed, and stored at 0° 
to 5° F. until shipped. Tails are sized ac- 
cording to weight in ounces. The categories 
are: 2-4, 4-6, 6-8, 8-10, 10-12, 12-14, 16 
and over. The U.S. restaurant and hotel in- 
dustry pays prime prices for the 4-6 and 6-8 
oz. sizes. 

A10-lb. packis standard. The most com- 
mon practice is to assemble 4 packs in a mas- 
ter carton. Less common is the 60-lb. master 

carton. 

Thelobsters are shipped to the U. S. via 
Grace Lines. Good schedules, reliability, and 
refrigerated cargo holds have played a large 
role in the growthof Haiti's spiny lobster tail 
industry. 

Industry's Future 

Industry opinion regarding its future is 
divided. The growing competition for the 
spiny lobster concerns everyone. Some ex- 
porters are pessimistic and defensive. They 
see their role as holding on to their share of 
production, while carefully watching produc- 
tion costs. 

Others, including the progressive firms, 
are confident. Theyforesee opportunities for 
greatly increasing yields by purchasing mod- 
ern equipment and adopting advanced fishing 
practices. Also, they claim, diversified pro- 
duction is possible. They cite the feasibility 
of large shrimp catches, filleted fish sales, 
and commercial fish and frog farming. 
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Over 80 percent of the catch is made with 
conch meat-baited bamboo or wooden traps. 
The remainder is taken with spear gun. The 
best fishing is in the waters of the southern 
peninsula, Boats ply from Port-au-Prince 
to Jacmel. The Cayes area is consistently 
the biggest producer. 

A slight seasonal variation is evident. 
The north shore of the southern peninsula 
produces better in spring and summer, while 
the southern shore yields more in fall and 
winter. 

The Agents 

Most exporters have established relation- 
ships with agents, known locally as ''specu- 
lateurs,'' throughout the southern peninsula's 
coastal settlements. The speculateurs pay 
fishermen $0.60 to $0.80/lb. for the tails. 
The fishermen's weekly catches average 40 
to 60 lbs. Against this catch, the specula- 
teur often makes a small cash advance. He 
also provides fishermen with styrofoam ice 
chests and ice to store their catches. 

Most exportingfirms own 2 or 3 boats that 
sail the coastal waters. Routinely, they call 
onspeculateurs and take on their shipments. 
The speculateurs add $0.10 to $0.15/1b. when 
selling to the exporter. If the speculateur de- 
livers his tails to the exporter in Port-au- 
Prince, he gets $1.15 to $1.30/lb. All tails 
eventually reach Port-au-Prince. There the 
exporters maintain their own freezing and 
storage equipment. The meat is highly per- 
ishable, so all must be done quickly. 

Speculateurs are paying ever-higher 
prices to hold on to their client fishermen, 
while trying to attract their rivals! fisher- 
men. The result is that exporters must pay 
more per pound for the tails--and have to 
sellthem ina market where fairly stabilized 
prices have existed for nearly 3 years. 

Exporters Also Deal With Fishermen 

Some exporters also deal directly with 
fishermen, supplanting the speculateur. Ex- 
porters have even provided outboard motors 
to client fishermen to increase production. 
The experiment has been successful because 
fishermen prefer to make the most of their 
leisure time rather than their catch. Lacking 
mechanical sophistication, they tend to abuse 

the machines. 
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Two exporting firms fish to supplement 
their purchases, andathirdis preparing to do 
it. To maintain a coterie of client fishermen, 
the exporter buys all or some of their catch 
of fish, conch, and shrimp. The fish are sold 
either locally or find their way to the Port- 
au-Prince market. Insignificant amounts of 
conch meat and shrimp have been exported to 
the U.S. Little demand apparently exists for 
the former, while too few shrimp are caught 
to support an export industry. An attempt is 
about to be made by 2 firms to increase 
shrimp production by using modern equip- 
See (U.S. Embassy, Port-au-Prince, May 

Guyana 

SHRIMP INDUSTRY HALTED 
BY LABOR DISPUTE 

Shrimp fishing in Guyana has been halted 
by adispute between vessel captains and own- 
ers of shrimp companies and vessels. The 
captains, U. S. citizens, demand that the Na- 
tional Maritime Union be recognized as their 
bargaining agent indealings withowners. The 
companies, U. S.-owned, have rejected the de- 

mands and threatened to close their Guyana 
plants. The stalemate continues. 

Shrimp Industry 

Guyana, the former British colony of Brit- 
ish Guiana, ison the northeast coast of South 
America, east of Venezuela. The population 
is 650,000. Major industries are agriculture 

and mining. 

The shrimp industry, a major earner of 
foreign exchange, employs about 800 Guya- 
nese. In 1967, Guyana exported to the U.S. 

about 9,500,000 pounds of shrimp worth 

US$7,400,000 (nearly one-third of all shrimp 
exports to U. S. from South America). The 
Government obtains about US$500,000 annu- 
ally in taxes and export revenues, and re- 
portedly millions more in wages, local pur- 
chases, and similar expenditures. 

The Fleet 

The fleet numbers about 130-150 vessels. 
Basically, it is foreign-owned, the bulk con- 
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trolled by U.S. interests. Vessels usually 
are skippered by U.S. captains; the crews 
(usually 3 men) are Guyanese. (St. Peters- 
burg "Evening Independent," June 12; Dept. 
of State.) 

OK 

SHRIMP INSPECTION 

Two packing plants prepare shrimp for 
export to the U.S. One is owned by George- 
town Seafoods Co., the other by Guyana In- 
dustrial Holdings. Shrimpare caught mostly 
by U. S.-registered trawlers. Trawlers and 
packing plants, alert to improvements, appear 
to be operating under adequate sanitary and 
quality controls. 

Sanitary Regulations At Sea 

The following sanitary regulations are 
generally observed in shrimp processing. 
After discharging shrimp, trawlers are 
scrubbed with detergent and nontoxic disin- 
fectant. Concrete holds, built in most trawl- 
ers, are easily cleaned. Georgetown Seafoods 
cleans its trawlers a second time before send- 
ing them to sea. 

At sea, shrimp are storedon fresh ice un- 
der mechanical refrigeration; they are usual- 

ly stored 7 to 10 days. 

Plant Sanitation 

When shrimp are unloaded, they are moved 

by conveyors from dock to adjacent packing 
plants. Plants use cholorinated water, All 
machinery, scales, work tables, and floors 
are washed with water andsprayed with dis- 
infectant at least once a day. Blast-freezing 
rooms have a capacity to chill from -60° F. 
(Georgetown Seafoods) to -35° F. (Guyana In- 
dustrial Holdings. Storage rooms in both 
plants can reach a minimum temperature of 

-200 F, 

Workers wear uniforms, rubber gloves, 

boots, and headgear. Workers are required 

to rinse their hands with a disinfectant after 

using toilet facilities. 

Plants are inspected periodically by a gov- 
ernment team for sanitation and proper re- 
frigeration. 

Quality Control 

The following quality-control standards 
are generally observed: Workers on inspec- 
tion belt (6 at Georgetown Seafoods, 8 at Guy- 
ana Industrial Holdings) separate out broken 
and blemished shrimp. Every 10th package 
is spot-checked at Georgetown Seafoods. 

The following steps are being taken to in- 
crease Sanitation and quality control: Guyana 
Industrial Holdings plans to: (a) buy a high- 
power water pump to scrub trawler holds 
more effectively, (b) buy booster for blast 
freezer to lower temperatures to -40° F, 
Georgetown Seafoods operates an improve- 
as-you-go plan to raise performance of work- 
ers and to increase product quality. (U.S. 
Embassy, Georgetown, Mar. 13.) 

Peru 

FISH MEAL PRODUCTION 
SET RECORD IN EARLY 1968 

The 1967/68 Peruvian anchovy fishing sea- 
son closed May 31 after producing 9.5 million 
metric tons. Production of anchovy meal con- 
tinued at record levels during early 1968. The 
larger -than-expected rise reflected the Gov- 
ernment's increase of the 1967/68 anchovy 
catch limitfrom 8 to 9.5 million metric tons. 
Fishing conditions continued favorable 
through May. 

Despite the Feb. 17-Mar. 16 ''veda,'' or 
closed season, the Jan.-May production was 
34,556 tons above the 1967 period. However, 
exports of 888,706 tons during the same 5- 
month period sharply exceeded the 610,350 
tons exported during the year-earlier period. 
Stocks remained high. On June 1, 1968, 
727,916 tons were on hand compared to 
751,636 tons at the same time in 1967, Pro- 
duction during the 1968/69 season will depend 
heavily on the levelof the anchovy catch limit 
imposed. A slightly higher extraction rate, 
however, would tend to increase production 
if more plants use evaporator equipment. 
This equipment improves the recovery of sol- 
uble solids. The Government passed a law 
on June 20 exempting imports of stickwater 
plants from certain customs duties for 3 

years, 
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Bulk shipments of fish meal were initiated 
in 1963, They dropped, then resumed this 
year and could exceed 100,000 tons by year 
end. The move toward pelletized bulk meal 
reportedly could reduce costs by US$7 a ton. 
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Fish Meal Exports 

Totalfish mealexports for Jan.-May 1968 
were the highest in several years: 1967-- 
610,350 tons; 1966--626,744 tons; 1965-- 
785,817 tons. 

of Destination ("World Agriculture and Trade," U. S. Dept. 
of Agriculture, June 1968; U. S. Embassy, 
Lima, July 2.) 

Country of Destination 
Crude: 
West Germany 

Fish Meal Stocks 

Stocks of fish meal on May 31,1968, were 
at a record seasonal level of 727,916 tons, 
compared with 712,506 on April 30 and 714,578 
on April 15. 

Semi-Refined: 
West Germany 
Colombia 
Denmark 
Ecuador 

On May 31, 138fish meal plants were op- Neterisnds 
erating, 53 others had closed, 8 had been dis- 
mantled, and 1 had moved. 

AMMONIA FOR SPEEDY PRESERVATION OF FISH 

Liquid or gaseous ammonia may solve an ancient problem of keeping fish 
from spoiling in the tropics. 

A quick and easy treatment of immersing sardines in ammonia has preserved 
fish for more than two months without deterioration of their nutritive value. 
Using the ammonia treatment soon after fish are caught allows bulk storage at 
ordinary temperatures. 

In many parts of the world, large catches of good edible fish become available 
during short seasons. 

When facilities for cold storage are inadequate, spoilage is extensive and 
valuable food is wasted. Inthe tropics, fish spoilage starts within a few hours 
after the catch. 

The safe, speedy method of immersing the fish, in particular sardines, in 
ammonia solutionfor about one to two hours and then transferring to an air-tight 
vessel preserved fish for months in excellent condition, the scientists found. 
Temperatures were kept at about 77 to 86 degrees Fahrenheit. 

Ammonia is a colorless gaseous compound of nitrogen and hydrogen with an 
extremely pungent smell and taste. As the fish is dried and processed into fish 
flour, the ammonia is removed and the preserved fish is free from pathogens and 
has a low bacterial count. 

There is no measurable residue of ammonia in the final product, report V. 
Subrahmanyan, N. L. Lahiry, M. N. Moorjani, R. Balakrishman Nair and M., A, 
Krishnaswamy from the Central Food Technological Research Institute in Mysore, 
India. (Reprinted, with permission from ''Science News,'' weekly summary of 
current science, copyright 1966, by Science Service, Inc.). 
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Philippines 

THE FISHING INDUSTRY 

The Philippine Fisheries Commission re- 

ported that fish production in 1966 wasonly5.7 

percent above 1965. This increase does not 
meet the needs of a growing population and 
the increased consumption of fish. Imports 
of cannedfish and fishery products dropped 
slightly in 1966. The Philippines imported 
50.1 million kilograms of fish and fishery 
products worth P59.5 million (3.9 pesos equal 
US$1). 

The major import was canned mackerel. 
The share of the Philippine market for U. S. 
fishery products in 1966 was about the same 
asin1965: P2.3 million. In 1966, the Philip- 
pines exported P4.9 million in fishery prod- 
ucts, asubstantial increase from 1965's P2.8. 

Problem- Plagued Industry 

As a result of high operating costs and 
lack of fish for canning, the White Rose Fish 
Cannery was not able tobegin operation. Ne- 
gotiations were underway to sell the cannery 
to afirm in Kuwait for installation there. 

The industry continues to be plagued by 
government neglect, lack of capital and re- 
frigeration facilities, and a poor distribution 
system. In1968, President Ferdinand Marcos 
requested the Fisheries Commission to pre- 
pare a detailed plan to increase fish produc- 
tion. The President stated he intended to 
give the same emphasis to increasing fish 
production as he had to his successful pro- 
gram to increase rice production. Some ob- 
servers wonder whether the government will 
devote enough of its scarce resources to 
achieve a major increase infish production. 

Production and Consumption 

"Fisheries Statistics of the Philippines - 
1966" disclosed that in 1966 the Philippines 
produced 705,278,000 kilograms of fishery 
products worth 825,988,000. In 1965, the 
Philippines produced 667,202,000 kilograms 
of fishery products worth P806,509,000. 

Fish consumption in 1966, exclusive of 
fish meal, was 746,260,000 kilograms worth 

P878,442,000. Fish consumption in1965 had 

Republic 
of the 

Philippines 

PALAWAN 

been 709,471,000 kilograms worth P862,393,000; 

per-capita consumption was 22.29 kilograms. 
Based on the per-capita normal requirement 
of 26.95 kilograms established by the Nation- 
al Research Food Council of the Philippines 
in 1959, the fish requirement in 1966 was 
1,026,414,000 kilograms. Fish production 
was 321,136,000 kilograms (31.3 percent) 
short of this requirement; fish consumption 
was 280,154,000 kilograms short. 

Imports and Exports 

In 1966, the Philippines exported 2,573,250 
kilograms of fishery products, including shell- 
craft, worth $4,908,357. In 1965, the value 
had been P2,775,564. This major increase 

resulted from export of fresh fish, mostly to 
the U. S. In 1966, the Philippines exported 
1,063,826 kilograms of fresh fish worth 
P1,849,953, compared with 317,962 kilograms 

worth P335,099 in 1965. In 1966, the Philip- 
pines found anew export--seaweeds; P461,748 
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worth were exported, mostly to the U. S. 
There is no prior record of seaweed export. 

The export of finished shell buttons worth 
P1,129,423 was slightly below 1965's figure. 
The export of fresh shrimp increased slightly 
to P197,099; about 40 percent went to the U. S. 
In 1966, exports to the U.S., including Guam, 
were 23,531,583, about 71 percent of total 

exports. 

Imports 

Imports of fish and fishery products de- 
creased slightly in 1966 from 1965. During 
1966, the Philippines imported 50,120,327 
kilograms of fish and fishery products worth 
P59,508,592. In 1965, 51,730,589 kilograms 
of fishery products valued at P61,692,012 

were imported. 

Canned mackerel remains the major im- 
port. During 1966, 32,019,430 kilograms 
worth P39,808,380 were imported. There 
was a major decrease in sardine imports in 
1966: only P4,773,138 worth, compared with 
P15,586,768in1965. The National. Marketing 
Corporation (NAMARCO) had been the major 
importer of sardines. In recent years, its 
imports exceeded the demand. This created 
aconsiderable backlog. It wasoneof the fac- 
tors leading to President Ferdinand Marcos' 
decision in 1967 to end all NAMARCO im- 
ports. 

Imports of sardines from the Union of 
South Africa dropped to P1,995,876 in 1966. 
This probably resulted from President 
Marcos! order of May 31,1966, banning im- 
ports of canned fish from South Africa. The 
share of the Philippine market for U.S. fish- 
ery products in 1966 was about the same as 
1965--P2.3 million. Of this amount, P1.9 

million went for cuttlefish (squid). 

Inland Fisheries 

In 1966, the fishpond industry produced 
63,654,340 kilograms of fish worth 
P129,854,860. 

137,251 138,968 
274,501,360 | 277,935, 260 

137,250 138, 967 
Production (in kilograms). .. . 63,197,690} 63,654, 340 
alue of production (in pesos) . 106, 172, 120 | 129, 854, 860 

1/Based on average developmental cost of P2,000 per hectare. 
2/Based on average of one man employed to every hectare. 
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In 1966, the Fisheries Commission esti- 

mated there were still 547,340 hectares of 
swamplands available for fishpond use. 
These swamplands consisted of 186,688 hec- 
tares of fresh-water swamps and 360,650 hec- 
taresof mangrove swamps. In 1966, the prod- 
uction per hectare decreased slightly to 458 
kilograms. This reflected again the fact that 
the government has made no progress in its 
announced plans to increase fishpond produc- 

tion to 2,000 kilograms perhectare. The fail- 
ure to increase production may be attributed 
largely to lack of financing, antiquated meth- 
ods of fishpond culture, lack of experienced 
personnel and poor management. 

President Marcos also had announced 
plans to add 700,000 hectares to the fishpond 
industry. At the endof December 1967, Vice 
President Fernando Lopez, who was in charge 
of this program, complained that of the 
700,000 hectares, only 3,398 hectares had 
been released for fishponds by the Bureau of 
Forestry. 

Commercial Fishing 

The 1966 annual production from commer- 
cialfishing operations increased only 
14,825,000 kilograms over 1965. Valueof the 

catch actually decreased by P5,849,000, 
There were 2,544 commercial fishing vessels 
in operation in 1966, anincreaseof 161 over 

1965. Gross tonnage was 70,834 metric tons. 
In 1966, an estimated 31,026 persons were 

engaged in commercial fishing; 21,991 of 
them were licensed. 

There has been no noticeable improve- 
ment in the commercial fishing industry in 
the past year. The industry still suffers from 
government neglect, lack of capital and fi- 
nancing, andlack of refrigeration and berth- 
ing facilities. 

Fish Processing 

Virtually no progress was made in the 
fish-processing industry during 1967. The 
White Rose Packing Corp. installed its fish 
cannery, but it was never put into operation. 
It was negotiating with Gulf Fisheries of Ku- 
wait to sell the cannery for installation there. 

The inability of White Rose to operate the 
cannery maybe attributed to several factors. 
Firstly, itis more profitable to sell the catch 
as freshfish. The demand for fresh fish ex- 
ceeds supply and White Rose found it was more 
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Fig. 1 - An "armadahan, " 2-mast fishing boat, on Laguna de Fig. 2 - Fisherman wears mask against sun ashe uses "'surambaw, " 
Bay. a drive-in-net, in Laguna de Bay. 

Fig. 3 - Researchers of Freshwater Fisheries Investigation Unit Fig. 4 - A Philippine fisherman using ''Salakab." It is a bam- 
at Los Banos netting gobies. They seek to preserve fish and boo cover pot designed to catch "dalag" (small fish) in inland 

snail life of Laguna de Bay, 50 miles from Manila; also, to bodies of fresh water. 
study ayuatic insects, map lake, and check pollution. FAO has helped island increase production in inland waters 

by determining suitable stocking species. (Photos: UN) 
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profitable to sell its catches as fresh fish. 
Also, the Philippine tariff laws increased the 
cannery's operating cost to the point where 
it could not compete with imported canned 
fish products. The government raised the 
tariff on imported tinplate to 40 percent (the 
local product is considered unsatisfactory for 
canning fish) and tomato paste to 100 percent 
(the preferred canning sauce). 

Government Activity 

A proposed congressional bill to create a 
Fisheries Development Bank did not prosper 
during the 1967 congressional session, There 
is little likelihood that the bill will be re-in- 
troduced. The bank was to consolidate into 
one lending agency the power to grant loans 
to individuals andfirms in the fishing indus- 
try. There was too much opposition from 
other lending agencies, such as the Develop- 
ment Bank of the Philippines, which were 
against losing these clients. 

Manila Fishing Port 

Construction of a much-needed fishing port 
at the Manila North Harbor was initiated by 
the Bureau of Public Works. This project is 
scheduled tobe completed within 33 years at 
a cost of P22 million. It will provide 18berths 
for unloading of fishcatch and another 18 for 
servicing andbunkering. Thus far, only P2.9 
million has been released for the project. The 
Government willapply for a P10 million loan 
from the Asian Development Bank; Congress 
will appropriate the remainder. Currently, 
the fishing vessels must anchor offshore and 
have their catch transported by amphibian 
truck into the major fish-landing center at 
Navotas, Rizal. 

Outlook 

A United Nations deepsea fishing expert, 
assigned to the nation in a joint project with 
the Philippine Fisheries Commission, said 
the Philippines couldbe self sufficient in fish 
production in 10 years, He assumed there 
would be improved fishing methods, better 
equipment, more trained personnel, and bet- 
ter fisheries data. 

In 1968, President Marcos instructed the 

Fisheries Commission to prepare a detailed 
program to increase fish production. He said 
he wanted this program tobe similar in scope 
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to the successful rice production program, 
which resulted in a major increase in produc- 
tion. However, sucha program would require 
much money, either directly by the govern- 
ment or through government lending agencies, 
for research programs and equipment, piers, 
refrigeration facilities, fishing boats and re- 
lated equipment, and fish canneries. It is 
doubtful whether the nation will be able to 
devote enoughof its scarce resource to con- 
duct the necessary fish-production program. 
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Indonesia 

FISHING OFFERS 
PROMISE AS FOOD SOURCE 

Fishing is one of the most promising parts 
of Indonesia's food-production situation. The 
Directorate General of Sea Resources esti- 
mates that in the 5.5 million square miles of 
adjoining seas, there is apotential annual fish 
harvest of 4.5 million metric tons. This 
figure does not include such abundant marine 
products as mollusks, seaweed, pearls and 
mother-of-pearl. 

Like other sectors of production, fisheries 
development is hampered by shortages of 
capital and technical competence. Both can 
be supplied partly by foreign investment. 
However, observers say, the Indonesians 

themselves must provide the incentive to 
fisherman to produce more. Also, they must 
instigate the social changes required in a 
transitionfrom subsistence fishing to large- 
scale fishing. 

Marine Fisheries 

In 1967, about two-thirds of Indonesia's 
catch of 1.25 million metric tons of fish came 
from sea fisheries. These fisheries are 
generally confined to shallow, protected wa- 
tersnearthecoast. Thefishermen cannot go 
farther because they do not have large, 
motorized seagoing vessels. The catchis re- 
duced because these traditional grounds are 
slowly being depleted. 

There are about 920,000 fishermen in sea 
fisheries. Theyoperate anestimated 230,000 
small fishing craft (hold capacity of two to 
ten cubic meters). Fewer than 3,500 of these 
are motorized. The equipment used is primi- 
tive: lines andnets are made of native natu- 
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ral fiber. These smallfishermen accountfor 
98 percent of the total sea catch. 

Inland Fisheries 

The inland fisheries include 3 different 
types of fishing: (1) freshwater, (2) swamp, 
and (3) brackish water. 

East and Central Java are the centers of 
freshwater fish raising. Carp is the prime 
species. It is bred with the care that many 
Western cattle breeders lavishon their finest 
stock. Several varieties of the minnow spe- 
cies also are raised in inland ponds. Fish 
fry are available in local markets and are 
raised in home fishponds or flooded rice 
paddies. Inland fishponds produce about 
80,000 tons a year. 

Fisheries Production 

| Ura Sad ei | Loe Uae | tae 
(In Thousand Metric Tons} 

790 721 661 IMarine Fisheries. . ....e+s0c 

Inland Fisheries. ... o 465 400 370 

| Total. .eseeees 1,255 1,121 1,031) 

Source: Directorate General for Marine Resources. 

Many varieties are caught by primitive 
methods in the swamp areas of Sumatra and 
Kalimantan. The total catch is estimated at 
330,000 tons annually. The yields fluctuate 
greatly depending on amount and timing of 
rainfall, 

The raising of fish and prawns in brackish- 
water ponds is centered in East Java. Milk- 
fish is the principal species. An estimated 
56,000 tons were produced in 1967. The 
ponds usually are areas reclaimed from 
mangrove swamps. There is heavy demand 
for milkfish. It is the shortage of develop- 
ment capital primarily that prevents re- 

claiming more of the over 6,000,000 hectares 
covered by mangrove swamps in Indonesia. 
Presently, the brackishwater pond area is 
only 140,000 hectares. 

Fish Processing 

Fish processing is primitive. Only about 
10,000 tons of the total fish product is proc- 
essed by modern canning techniques; the re- 
mainder is sun-dried, salted, or ground into 
meal. The latter methods are used in thou- 
sands of smalloperations and statisticson the 
total processed product are not available. 

If modern equipment and techniques were 
introduced, there would be a real possibility 
of afishsurplus. Soitis important that steps 
be taken to rehabilitate and expand the fish- 
processing industry. Much can be accom- 
plished through agreements with foreign in- 
vestors--concession grants stipulating that 
freezing plants, storage facilities, and other 
on-shore installations be constructed by the 
investor. Some effort willbe needed to culti- 
vate a domestic market for processed fish 
products once they become available. It is 
possible that modern techniques could be ap- 
plied to processing popular, traditional, fish- 
based food, particularly meal and wafers, 
which would have the advantage of a ready- 
made market. 

Fishery Problems 

The shortage of capital for development 
purposes is the all-embracing problem. It 
hampers entry into deep-water fishing, pre- 
vents rehabilitation of more swamp area for 
brackishwater fisheries, and slows develop- 
ment of a fish-marketing operation. 

Besides the requisites to catch fish, the 
industry needs better transportation, preser- 
vation, and processing sectors. Getting fish 
from the sea, swamp, or pondis only half the 
problem. The most difficult--and most 
neglected part--is getting the product toa 
local or world market in saleable condition. 

Efforts to develop fishing's full potential 
are stymied by the fisherman's lack of train- 
ing and education. The fisherman also must 
be provided equipment on terms he can afford 
(hire-purchase schemes). The fishermen 
reacts like the peasant farmer against at- 
temps to introduce new techniques. 

Foreign Investment 

The few surveys made indicated that high- 
seas fisheries contain enough wealth to jus- 
tify exploiting them. Most products are of 
great export value, considering Indonesia's 
perpetual foreign-exchange shortage. Par- 
ticularly notable are abundant tunas (yellow- 
fin, skipjack, and bonito) andshrimp. Shrimp 
also has a high value domestically. 

Companies of at least 7 countries are in- 
terested in entering Indonesian high-seas 
fisheries. Several agreements have been 
signed; most are still negotiating. Two have 
received final government approval and are 
surveying. 
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One approved is the Shin Hung Refrigera- 
tion Co. of South Korea. It is involved in a 
joint shrimping venture with Nusantara Djaja 
Trading Co. off South Java. From the out- 
set, Shin Hung's survey operations have met 
opposition from local fishing and certain mil- 
itary circles. Fishermen around Tjilitjap, 
the Shin Hung base, strongly protested alleged 
"theft of catch'' and fouling of nets by the 
South Koreans. The local navy garrison in- 
sinuated that the Koreans were there only to 
spy on coastal defenses. These allegations 
have been made less frequently in recent 
months, This is due probably to the Maritime 
Ministry's demand that the Korean fleet stay 
at least 6 miles from the coast. 

The Tjilitjap fishermen may have had some 
justification for the ''we wuz robbed" attitude. 
Though cast interms of a survey, the Korean 
nets were capturing over 300 tons of shrimp 
per month; all would have been marketable 
at handsome prices within Indonesia and 
abroad. Furthermore, a refrigerator vessel 

from Shin Hung is scheduled to be dispatched 
to Indonesian waters. In view of Indonesian 
emphasis on on-shore installations, the wel- 
come for the refrigerator craft may not be 
cordial. 

The other fleet already active is from Gulf 
Fisheries of Kuwait. It is operating in a joint 
venture with the Indonesian firm P.T. Mini- 
paya. It is taking shrimp and lobster in the 
Straits of Malacca. A contract was signed 
Feb, 10, 1968, calling for a 10-year conces- 
sion, which includes one year for survey. 

A third joint venture has received govern- 
ment approval but has not yet been imple- 
mented, It is between A.S. Nor Kar of Nor- 
way and C.V. Bonito of Indonesia, to operate 
as partners off the North Central Sulawesi 
(Celebes) coast. It covers a 15-year period, 
with one year marked for surveys. 

Many potential foreign investors, including 
Americans, have indicated interest in begin- 
ning Indonesian operations as import agents 
before proceeding with full-scale invest- 
ment. They are interested particularly in 
shrimp; its price is sufficiently high to pro- 
vide good profits. If profit prospects (and the 
political picture) indicate that investment is 
worth the risk, there may be a major influx 
of these individuals as investors in the next 
few years. 
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Japanese Investments 

Many factors, including the size of Japan's 
1968 aid package to Indonesia, enter into the 
discussion of Japanese fishing activities, or 
absence, in Indonesian waters. Indonesia 
prefers separate agreements with each Jap- 
anese company. But Japan has been pushing 
for afishing treaty covering all problem areas 
of contentionona government-to-government 

basis. 

Negotiations toward a fishing agreement 
have been proceeding since December 1967, 
All major points have been agreed on, though 
no announcement of the end of talks has been 
made. The inclusion or exclusion of Okinawan 
fishing interests in any Japan-Indonesian 
agreement is also a factor being discussed. 

The Prospects 

Production canbe raised in all sectors of 
the industry. Technical assistance is the 
mostimportant ingredient in increasing out- 
put of freshwater ponds. The Land Fisheries 
Institute in Bogor has expanded its extension 
programs to achieve this, but it is too early 
to assess the results. 

Brackishwater fish production can be re- 
fined to an art, ason Taiwan. The money 
needed to reclaim more mangrove swamps 
willhave to come from local sources because 
foreign investors are more interested in high- 
seas fishing. The prospects of the brackish- 
water sector arenot as encouraging as other 
areas. Many existing ponds near Surabaya 
have been neglected. In some cases, sluice 
gates that control flooding have fallen into 
disrepair; the ponds themselves have become 

filled with silt. 

Prospects for the swamp fisheries sector, 
to a great extent, are unknown. Presumably, 
the swamp areas would be harvested more 
intensively if the fisherman could sell alarger 
catch. At the same time, there would prob- 
ablybe a greater demand for swamp fish--if 
there were adequate means to transport the 
catch from remote swamp areas to urban 

markets and to store it. 

Because it is attractive to the foreign in- 
vestor, the marine (high seas) sector holds 
the greatest promise. 
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Malaysia 

FISHING INDUSTRY PRODUCES 
70-80% OF ANIMAL PROTEIN 

The marine fishing industry is not one of 
the most significant sectors of the nation's 
economy, but it provides 70-80% of the animal 
protein consumed. The fishing industry has 
grown ata 7.5% rate during 1960-1965 and 
will continue to grow during the coming de- 
cade. Of total fish production, the marine 
fishing industry accounts for about 90%. For 
the First Malaysia Plan (FMP), the govern- 
ment has allocated during 1966-70 US$7.4 
million for training, research, installations 
and equipment to develop both fresh-water 
and marine fisheries. 

In 1965, the first Malaysian fishing boats 
entered deep-seafishing in the Indian Ocean. 
Industry leaders, traditionally oriented to 
areas within 50 miles of the Malaysian coast, 
are exploring the possibilities of expansion 
into deeper waters. Most crew members of 
the few deep-sea boats are Japanese because 
no Malaysians have been trained. The FMP 
calls for establishment of a Fisheries College 
to meet this need. 

The Department of Fisheries in the Minis- 
try of Agriculture and Cooperatives directs 
all marine science activities. 

The Industry 

The retail value of marine fish landings in 
1965 was 2.2% of the gross national product 
(GNP); exports of fish and fish preparations 
were 1.1% of total 1965 exports. 

68,000 Fishermen 

Department of Fisheries statistics for 
1965 show that the marine fishing industry in 
the states of Malaysiaemploys 68,000 fisher- 
men. The industry operate about 22,520 boats 
and 18,000 licensed gear of about 70 types. 
The gear rangefromhighly capitalized purse 
seines 250-300 fathoms long to primitive 
handlines, from giant fishing stakes (capital- 
ized at US$5,000-6,667 each) to small conical 
nets set in tidal runs and held in place by 2 
poles fixed to the sea bed. 

Of the 22,520 boats, about 12,300 are mech- 
anized: 8,400 withdiesel engines from 4 h.p. 
to over 200 h.p., and 3,900 with outboards. 
They fish not more than 50 miles from the 

Fig. 1 - In Penang, many privately owned, well-equipped boats 
fish on large scale. Fishermen aboam are paid on daily or share- 
of-catch basis. (Photos: FAO/S. Bunnag) 

Fig. 2 - Penang fishermen put to sea in late afternoon. They 
use lighted oil lamp to attract fish at night. 

coast. In 1965, they landed 198,400 tons of 
fish worth US$58 million. Fishermen landed 
about 235,000 tons of fish in 1966, up 18 per- 
cent over 1965. This unexpected change is 
attributed almost entirely to the end of area 
tensions and the increasing importance of 
trawling. 

In Sabah and Sarawak, the 1960 population 
census reported 6,000 and 5,500 fishermen, 
respectively. Sabah's landings in 1965 were 
estimated at 25,400 tons worth US$6 million. 
No figures are available for Sarawak, but a 
conservative estimate is 6,000 tons annually. 
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Fish Used At Home 

The bulk of the fish is marketed without 
dressing and consumed locally. Ice may be 
used, but its high price in many places and 
some consumer resistance adversely affect 
its use. Salting and sun-drying the salted 
fish is the most common form of processing. 
During 1961-1965, fish processing advanced, 
largelyfor export. Frozentuna and fish meal 
were produced in Penang, frozen fish in 
Perak, and frozen prawns in Sabah. 

A 

Fig. 3 - Shrimps drying under Penang sun, one way to preserve 
them. They bring good price because, when mixed with food, 
they add as much flavor as fresh shrimps. 

During the past few years, the fishing in- 
dustry has beenone of the faster-growing in- 
dustries. Its annual growth rate during 
1960-1965 was 7.5%, while the aggregate pro- 
duction index of other commodities was 4.8%. 

The expansion resultedfrom the mechan- 
ization of fishing boats, widespread use of nets 
made of synthetic fiber, and improved fishing 
techniques. 

The value of fish andfish preparations ex- 
ported climbed from US$6.3 million in 1960 
to US$12.3 million in1965, About 70% of these 
exports were fresh, chilled, and frozen ma- 
rine fish. While Singapore has remained the 
major destination, growing markets have been 
created in the U. S., Japan, and Thailand. 
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During the same period, Malaysian im- 
ports of fish and fish preparations remained 
at about US$10 million per year. Fresh, 
chilled, and frozen marine fish; canned fish 
preparations; and salted, dry, or boiled mol- 
luscs account for nearly three-fourths of total 
imports. The major sources of fish imports 
have been Japan, Thailand, Singapore, and 
Indonesia. 

During the First Malaysia Plan (FMP), 
1966 to 1970, the annual fish catch is pre- 
dicted to grow at a 6% rate. FMP's fisheries 
program is aimed at expanding research; 
training fishermen tobe more competent; en- 
couraging them to use improved equipment, 
gear, and other facilities; helping producers 
to improve processing and marketing meth- 
ods; andestablishing the facilities for large- 
scale and efficient marine fishing. The pro- 
gram amounts to US$5.7 million in Malaya, 
US$.4 million in Sabah, and US$1.3 million in 
Sarawak. 

Marine Sciences 

The Director of Fisheries, M. K. Soong, 
sees the underdeveloped state of fishing sci- 
ence aS amajor impediment to industry 
growth, Alimited amountof quality research 
is being conducted by 7 research officers in 
the Departmentof Fisheries and at the Fish- 
eries Research Institute under the Depart- 
ment. Both marine and fresh-water topics 
are studied, These researchers must confine 
themselves to compact problems--such as the 
biology of the cockle and early stages of the 
mangrove crab, rather than larger investiga- 
tions requiring team work. 

Fisheries science at the university and 
college level has not received the attention 
that agricultural science has. Graduates of 
the University of Malaya and the technical 
colleges--none offers diploma courses in ma- 
rine sciences--donot have the desired back- 
ground for fisheries administrative and re- 
search work. In May 1964, a postgraduate 
diploma course in fisheries was instituted by 
the Fisheries Biology Unit, Department of 
Zoology, University of Singapore. Two Ma- 
laysians have completed this course and are 
now working with the Department of Fisher- 
ies. About 12 other Malaysians are taking 
advanced courses required for fisheries de- 
velopment outside of Malaysia, mostly in Ja- 
pan and Canada. 
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2 Marine Fisheries Schools 

Under the first and second 5-year develop- 
ment plans, 2 marine fisheries schools were 
completed, one in Penang on the West Coast 
and the other in Kuala Trengganu on the East 
Coast. These schools train inshore fisher- 
men in simple navigation, engine maintenance 
andrepairs, andin fishing methods. The Pe- 
nang school has been offering two 5-month 
courses per year and training about 60 fisher- 
men annually. It was scheduled to offer a full 
year's course to about 30 fishermen. The 
Trengganu school runs three 3-month courses 
and takes in90 trainees a year. The trainees 
receive an aliowance from the Government to 
support their families while they study. 

The Department of Fisheries initiated the 
planning of a Fisheries College for Penang 
modelled after Japanese and Canadian insti- 
tutions. The development of modern, deep- 
sea, and oceanic fishing requires men trained 
in the technology and management of fishing 
enterprises. They are not available today be- 
cause the 2 existing schools cater exclusively 
to inshore fishermen. The proposed college 
will provide 3-year training in navigation, 
fishing technology, marine engineering and 
electronics, fisheries economics an d man- 

agement, and fisheries products and refrig- 
eration. A diploma in fisheries will be 
awarded at the end of the course. Local staff 
for the college are being trained overseas. 
The State Government of Penang has donated 
87 acres. The college will have a hostel for 
200 students. The total student enrollment 
will be 300. 

In addition to the Fisheries College in Pe- 
nang, the FMP calls for a fisheries training 
center in Sabah, and possibly a second fish- 
eries center in Sarawak. To supplement the 
activities of these schools, fisheries mobile 
units will be set up. These units will visit 
fishing villages throughout the country to 
demonstrate the use of proper gear and equip- 
ment--and disseminate information on main- 
tenance and repair of engines. 

International Cooperation 

Malaysiahas not participated in many in- 
ternational cooperative ventures in marine 
science, In May 1967, the Malaysian Minister 
of Agriculture and Cooperatives, Mohammad 
Ghazali bin Jawl, returned from Thailand. 

He announced that the two governments had 
agreed to survey the fishing resources off 
their coasts. The project began in February 
1968 and lasted 6 weeks, The two govern- 
ments are examining the density of ground 
fish and the variations in density with water 
depth. A similar joint study also is scheduled 
tobe conducted in 1968 off the northern coast 
of Eastern Malaysia. 

Japanese Investments 

The Japanese have undertaken the major 
joint business ventures with the Malaysians 
in marine exploitation. The Malaysian-Ja- 
panese fishing company in Penang, Malayan 
Marine Industries, Ltd., produces about 800 
short tons of frozen tuna and 500 cartons of 
canned tunain brine each month. The tuna is 
produced for export. The U. S. is the prin- 
cipal market. Although the company was es- 
tablished in 1959, it reliedentirely until 1965 
on Japanese tuna catches. In 1965, Malayan 

Marine Industries sent the first Malaysian- 
flag boats into the western section of the In- 
dian Ocean. The company has decided to add 
an eighth boat to its fleet. All but one, how- 
ever, carry only Japanese crew members be- 
cause there areno qualified Malaysians. The 
one training ship with Malaysians ventures 
only to intermediate distances in the Indian 
Ocean. 

The Japanese have invested $100,000 in the 
North Borneo Fishing Co., Ltd., a joint ven- 
ture in which Malaysians hold 52% of the stock. 
This company fishes for prawns in the coastal 
waters off Sabah, exporting most to Japan. 
Most workers are citizens of Japan or Hong 
Kong. The Japanese wholly own a second 
prawn fishing company, Tropical Seafoods 
Ltd., in Sarawak. Their investment was 
$78,000. 

Both Taiwan and Korea have shown interest 
inbasing larger parts of their deep-sea fish- 
ing operations in Penang. One Taiwanese 
company has formed a subsidiary, and the 
Koreans are considering a joint venture. 

Foreign Help 

Canada, France, Germany, and Japan have 
shown interest in helping to develop the fish- 
ing industry. The Canadians completed a fea- 
sibility study of the Kuala Kedah fishing port 
and are considering methods of financing it. 
A French team visited Penang to study de- 
velopment of the fishing harbor. 
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The Germans have also been approached 
for a feasibility study of afishing port at 
Lumut. 

The Malaysians have asked Japan for 
assistance. On Nov. 22, 1966, the Japanese 
and Malaysians signed a loan agreement of 
US$50 million to finance development proj- 
ects. 

At the Southeast Asia Agricultural De- 
velopment Meeting in Tokyo, in December 
1966, Japan agreed to organize a group of ex- 
perts to study the problems of establishing a 
research center for marine fisheries. 

Fishing Conflicts 

Since few Malaysian fishermen travel far- 
ther than 50 miles from the coast, there are 
few fishing conflicts with other countries. 
Hostilities between Indonesia and Malaysia 
from 1963 until 1965 restrained Malaysian 
fishing, especially in the rich coastal waters 
off eastern Sumatra. Withconfrontation over, 
Malaysian fishermen are venturing into the 
Straitsof Malacca. Malaysian fish merchants 
are renewing contracts with Sumatran fisher- 
men and fish dealers. Indonesian piracy 
poses a continuing problem in the Straits. 
Reports of incidents appear almost weekly in 
Malaysian newspapers. 

Occasional trouble has arisen with Thai 
trawlers in recent months. The Thais have 
more experience with trawling than the Ma- 
laysians. The Thais have begun to outgrow 
their nation's limited inshore fishing grounds 
and are gradually moving into waters off Ma- 
laysia'snorthwestcoast. Although questions 
of fishing rights hold potential problems, both 
countries would prevent serious incidents. 

Indian Ocean Fishing A Possibility 

The focus of expansion for the Malaysian 
fishing industry is the Indian Ocean, dom- 
inated almost exclusively by Japanese deep- 
sea fishermen. Only one Malaysian fishing 
company, Malayan Marine, partially owned 
and almost totally operated by the Japanese, 
is engaged in deep-sea fishing there. A sec- 
ond company in Prai, owned by a Malaysian, 
is studying opportunities in Indian Ocean 
fishing. 

SS 
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Pakistan 

HOW SHRIMP ARE INSPECTED 

Pakistan's shrimp industry consists of 
about 250 privately ownedfishing vessels. In 
most cases, these are owned by their opera- 
tors, although a few owners may have up to 

6 vessels. 

Fishing is traditional. The catch is stored 
aboard vessels in wicker baskets with chipped 
ice to avoid spoilage. These boats may re- 
main out as much as 5 or 6 days, depending 
on how long it takes to catch a load. Once 
loaded, the boat returns to the Fish Harbor. 
There, one of 20 processing companies buys 
the catch at auction. The processing plants 
reject an average 20 percent of each boatload 
due to crushing and spoilage. 

Handling Shrimp 

Shrimp are received in the baskets used on 
boats. They are poured out in heaps on a ce- 
ment floor. Workmen discard the spoiled or 
damaged ones, dehead the remainder, and 
place them in fresh water for washing and 
cleaning. Then the shrimp are ready for the 
next step. They are sorted according to size 
and divided up further, part frozen in the shell, 
but the greater part removed from the shell. 

Shrimp and prawn business at 9-year-old Karachi market is good. 
Boysandmen handle catch. When sold, it is hurried to one of 
processing factories builtnearby. Mostof these crustaceans are 
packed, frozen, and exported to N. America and Europe. 

(FAO/J. Olsen) 

Once removed from the shell, the shrimp 
tails are again graded by size and quality; 
some are put into boxes and frozen in blocks. 
The best quality pieces are placed on trays, 
so that the pieces do not touch, and are in- 
dividually quickfrozen. These are packaged 
in cellophane or plastic bags. 

Spe DER 
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Japan 

3 MORE TRAWLERS 
TO FISH IN ICNAF AREA 

The Japanese Fisheries agency will li- 
cense 3 stern trawlers tofish north of 40° N., 
where agovernment-chartered stern trawler 
has been "exploring off Newfoundland.'' The 
vessels will be required to observe ICNAF 
mesh regulations. Six firms have asked to 
be licensed. 

Itis not known now whether the Fisheries 
Agency will grant 3 more licenses. Of the 8 
to 9 trawlers licensed to fish south of 40° N., 
only 2 were reported there. All of the trawl- 
ers had been operating off Africa's north coast 
in the eastern Atlantic. 

HK 

LONG LINERS REPORT 
GEAR DESTRUCTION BY 
PURSE SEINERS OFF MEXICO 

Japanese tuna long-liners operating on the 
high seas off the Mexican coast report fre- 
quent gear damage and losses caused by purse 
seiners of other countries. Long lines have 
been cut, and glass floats and radio buoys de- 
stroyed. This seriously hinders operations. 

The Federation of Japan Tuna Fishermen's 
Cooperative Associations claims such inter- 
ferences will make it difficult to attain its 
tuna catch quotaestablished under the Japan- 
Mexico Fisheries Agreement. The agree- 
mentbecame effective on June 10,1968. The 
Federation plans to urge the Japanese Gov- 
ernment to protest to the countries involved-- 
and to send a guidance vessel to the area to 
protect the Japanese vessels. (''Katsuo- 
maguro Tsushin,"' June 14.) 

OK OK 

SALES OF CANNED TUNA 
IN BRINE SLOW 

The Japan Export Canned Tuna Packers 
Assoc, at alate May meeting agreed that 
measures must be developed to overcome 
slow sales of cannedtuna in brine to the U.S, 
The canned tuna in brine inventory wa® around 
1 million cases at the packers' level. At the 
rate of sales then, exports would fail to attain 
the 1968 export target--and could even fall 
far below 1967 shipments to the U. S. 

Trading Firms & Packers Differ 

The trading firms explained that export 
prices were around 80 cents per case too high. 
Unless the packers reduced their prices, it 
would be difficult to sell the product to the 
U.S. The packers, on the other hand, hoped 
to raise prices. Theyclaimed they were pay- 
ing US$454-504 a short ton for the raw ma- 
terial andlosing money selling their packs at 
the prevailing price. 

As a possible solution to the high cost of 
raw material, the idea of buying tuna from 
South Korean and Taiwanese fishermen was 
discussed. The trading firms, however, in- 
dicated that negotiations for lower prices 
wouldbe difficult so long as high prices pre- 
vailed in Japan. ("'Katsuo-maguro Tsushin,"' 
May 28.) 

% OK OK 

FILM ALBACORE FEEDING BEHAVIOR 

Tokai University's new oceanographic 
vessel, ''Tokai Daigaku Maru Nisei,"'has suc- 
ceeded in producing the world's first under- 
water video-tape recording of albacore tuna 
feeding behavior. The 702-gross-ton craft, 
built in Jan. 1968, used a specially designed 
television camera. 

The recording was made on May 16, 1968, 
during the vessel's research cruise to the 
albacore grounds 25 miles north of Minami 
Torishima Island (south of Tokyo Bay). 

How It Was Done 

On that day, when a dense school of alba- 
core was located, the TV was lowered from 
the side severalmeters. Pictures were taken 
for about 20 minutes during pole fishing. The 
camera obtained an unobstructed view of feed- 
ing behavior and hooking condition within a 
radius of 23-26 feet. 

Film Will Be Studied 

The University will closely examine each 
picture frame to study the speed of fish when 
they strike the bait, density of school, effects 
of water spray on biting condition, and other 
characteristics. This should provide more 
knowledge about albacore feeding behavior. 
(""Suisan Keizai Shimbun," May 28.) 

a 
, 



Mauritius 

MOST JUNE TUNA PRICES STEADY 

The Japanese Overseas Fisheries Co., 
Penang, Malaysia, which operates the tuna 
base at Port Louis, Mauritius, in the western 

Indian Ocean, announced it would pay these 

prices for tuna delivered to Port Louis in 
June. 

1968 

| June] May [April | 
(US$/Short Ton) 

Albacore, round: 
Large--over 24 pounds 
Small, under" "' 

Yellowfin, gilled & gutted: 
Extra large, large, medium 
Small 

371 }353 | 365 
252 }257 | 257 

Big-eyed, gilled & gutted: 
Over 66 pounds 
Fillets--over 26 

Bluefin, gilled & gutted: 
Over 66 pounds 
Fillets--over 26 pounds 

202 {202 | 202 
264 |264 

20: 202 
315 }315 | 315 

" May 31. 

Thailand 

DELEGATION VISITS NORWAY 
TO STUDY FISHERY TECHNOLOGY 

A Thai delegation representing major seg- 
ments of the fishing industry visited Norway, 
March 25-April7, to studyfishery technology. 
The delegation leader and interpreter was M. 
L. Prachaksilp Tongyai, of the Marine Fish- 
eries Laboratory, assigned by the Director 
General of the Department of Fisheries, Prida 
Karnasut. 

Mr. Prachaksilp Tongyai reported to Com- 
mercial Fisheries Review: 

"The fishing industry in Thailand has in 
recent years become progressively more 
mechanized. The landingsfrom trawlers and 
purse seiners have steadily increased, but the 
fluctuations in fish prices have kept the fish- 
ermen from investing in enterprise-type fish- 
eries. 

"Fishermen and fisheries promoters, 
therefore, sought the aid of the Thai Depart- 
ment of Fisheries andthe Norwegian Govern- 
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ment. Aid was grantedfor 5 fisheries repre- 
sentatives and one Fisheries Department of- 
ficial to visit Norway. . ." 

Norwegian Hospitality 

Through the Export Council of Norway, the 

delegates were hosted by Norwegian compa- 
nies and Scandinavian Airlines. ''The dele- 
gates were able to acquaint themselves with 
the advanced fishery technology of Norway and 
begin business contacts which would help them 
to help themselves towards more efficient and 
economical utilization of fisheries resources 
of Thailand." 

7 OK OK 

RATIFIES 1958 
LAW OF THE SEA CONVENTIONS 

On May 23, the Thai National Assembly 
ratified the 4 Conventions on the Law of the 
Sea adopted at the 1958 Geneva Conference. 
Thailand's official gazette published the rati- 
fication the same day. The last step re- 
quired--depositing the ratification with the 
United Nations--was expected to take place 

soon. 

Thailand claims al2-mile territorial sea, 

proclaimed unilaterally in October 1966. 
(U. S. Embassy, Bangkok, May 28.) 

Taiwan 

FISHES FOR TUNA ROUND THE WORLD 

The Taiwanese deep-sea tuna fleet num- 
bers about 280 vessels; 90 of these were added 

during 1967. In mid-1968, about 50 vessels 

were fishing from Abidjan and Monrovia, 70 
from Port Louis (Mauritius), 30 from Penang 
(Malaysia), 100 from American Samoa, 20 
from Fijilslands and vicinity, and 10-15 from 
St. Martin in Leeward Islands (Caribbean). 
The fleet shifts areas occasionally depending 
on tuna abundance and other factors. 

1967 Landings 

In 1967, Taiwanese tuna fleets landed about 
80,000 metric tons of fish--half from deep-sea 
fisheries. Production plans for the end of the 
5-Year Plan (1972) provide for doubling the 
annual tuna production to about 200,000 tons 
and exporting much of it. 
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Taiwan (Contd.): 

70-80 Vessels in 1968 

In 1968, the Taiwanese have scheduled to 
build 70-80 more tuna vessels. Of these, 50- 
60 are tobe built in domestic, and about 20 in 
foreign, shipyards. Foreign-built vessels of 
about 250 gross tons each will be financed by 
a World Bank Loan (US$7.8 million authorized 
several years ago). Domestically built tuna 
vessels will be 150-200 gross tons each. 

ok ok 

PLAN TRANSFER OF TUNA VESSELS 
FROM AMERICAN SAMOA 

The Taiwanese tuna fishery operators 
based in American Samoa have vessels which, 
in 1967, accounted for over 35 percent of tuna 
landings. They plan to transfer their large 
refrigerated vessels to other oceans because 
the South Pacific catch is declining. 

The Samoa-based Taiwanese fleet is about 
70 vessels, about 50 equipped with refrigera- 
tion. The Taiwanese hope to use their large, 
200-gross-ton, vessels in the Indian and At- 

lantic oceans. 

Good Seasonal Fishing 

There, the seasonal fishing for yellowfin 
and albacore is good. They expect no diffi- 
culty in finding suitable bases for their oper- 
ation. This is because in the Indian Ocean the 
Japanese Overseas Fisheries Co. operates 
alarge tuna base at Port Louis, Mauritius; 
inother areas, the Japanese trading firms 
are actively seeking to contract Taiwanese 
vessels to fish for them. 

The China Marine Trading Co. also will 
represent Taiwanese vessels that will land 
fish at Port Louis and at Tema, Ghana. 

("Suisan Tsushin,'' May 24.) 

TONGUE OF THE OCEAN 

The Tongue of the Ocean, a 160-kilometer-long, 3,600-meter-deep under- 

sea canyon inthe Bahamas, has been a deep-water feature for at least 13 million 
years, probably longer. 

The limestone that forms the rugged outcrops in the canyon walls was not 
made from the sediments that presently are accumulating inthe area, according 
to a report by two U. S. Geological Survey scientists. 

Comparison of data from test wells on nearby Andros Island with the depths 
of the rock formations in the Tongue of the Ocean suggests that the strata have 
either slid downslope into the canyon or been down-warped in that area. 

Conditions similar to the present have prevailed since the late Miocene 
epoch when the rock was apparently formed under 300 meters or more of sea- 
water, according to Survey scientists Thomas G. Gibson and John Schlee. 

"We do not know how the outcrops formed, but suggest slumping on the 
side of the canyon as a possible explanation. ' 

The team studied the giant submarine canyonfrom the research submarine 
"Alvin" in August 1966. They made two dives approximately five kilometers 
southwest of New Providence Island ranging in depth to 1,676 meters. 
printed, with permission from ''Science News, 

(Re- 
" weekly summary of current 

science, copyright 1966, by Science Service, Inc.). 



SOUTH PACIFIC 

Australia 

IMPORTS OF FISH OILS DROP 

Australian imports of marine animal and 
fish oils dropped considerably in FY 1966/67 
(July 1,1966, to June 30, 1967), compared 
with imports in FY 1965/66, Exports also 
were down, (Agricultural Attaché, U. S, Em- 
bassy, Canberra, May 24, from Common- 

wealth Bureau of Census and Statistics.) 

747, 068 
92,591 
60, 563 Seal and fish oils, unrefined . 

Other marine animal oils . . 
Processed Oils 
(Boiled, oxidized, dehydrated, 
blown, or polymerized): 

Cod-liver oil 
Whale oil 
Other marine animal and 

fish oils 

Not available 
102, 112 

7, 686 

Other marine animal and 
fish oils 

New Guinea 

JAPANESE-AUSTRALIAN SHRIMP 
VENTURE RUNS SMOOTHLY 

The South Sea Fishing Co., a joint Jap- 
anese-Australian shrimp fishing venture es- 
tablished in Port Moresby, New Guinea, in 
early 1967,is operating smoothly and profit- 
ably. The company operates one 350-ton 
freezership converted from a tuna vessel-~- 
and 5 shrimp vessels that trawl off the south- 

ern coast of New Guinea. 

Principal catches are tiger shrimp, av- 
eraging heads off 20 a pound, the size ver 
easy to sell in Japan, ("Suisan Tsushin,"' 
April 30.) 
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New Zealand 

BROADENS FISHING 
INDUSTRY SUBSIDIES 

New Zealand has joined the ranks of nations 
increasing subsidies to their fishing fleets. 
She has broadened her subsidies to provide 
for purchase of new and used vessels, new 
engines for replacement, gear and equipment, 
mortgage guaranties, loans, and refinancing 
of loans. 

BCF Holds Fishery Workshop 

on Okinawa 

Three scientists from BCF's Biological 
Laboratory in Honolulu held a fishery work- 
shop for researchers on Okinawa in May at 
the invitation of the government of Ryukyu 
Islands, The 3 were Richard S, Shomura, 
Deputy Area Director, and Tamio Otsu and 
Brian J, Rothschild, fishery biologists. 

The workshop was held for scientists of 
the government's Fishery Division and the 
University of the Ryukyus. 

The Ryukyus 

Okinawa is the most important of the 73 
Ryukyu Islands lying between Japan and Tai- 
wan. Nearly 90 percent of the million Ryu- 
kyuans live in Okinawa, Agricultural land is 
scarce and the islands are seeking ways to 
strengthen their fisheries, 

The Honolulu scientists are interested pri- 
marily in skipjack tuna (aku) because it is the 
principal Hawaiianfishery. Okinawan catches 
are 8 million pounds; the Hawaiian average 

is10 million, However, there are many more 
vessels and fishermen in Okinawa. 

How Skipjack Is Processed 

On Okinawa, most of the skipjack tuna 
catchis smoke-dried and made into "katsuo- 
bushi'' (skipjack sticks), Most of the Hawai- 
ian productis canned. Both fisheries are 
seasonal and peak in midsummer, 
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Fishery Techniques Similar 

The fishing techniques are similar. In 
Okinawa, and in Japan, the skipjack are at- 
tracted to the ship by live bait and are caught 

shop, they discussed the methods used to study 
skipjack in their Honolulu lab. 

They spent several days at sea demonstra- 
ting method of tagging skipjack. The pur- 

with pole and line. In Okinawa, bait is re- 
latively scarce. 

poses are to study migrations and other as- 
pects of the skipjack life history. 

Workshop Aboard Ship As a result of the workshop, scientists of 
Okinawa's Fisheries Research Institute have 
promised to conduct a comprehensive tagging 
program this year. 

The BCF scientists met with fishermen and 
inspected fishing operations. In the work- 

4) 

PROPER PRECAUTIONS TO KEEP FISH FRESH FOR TABLE 

Certain steps are in order if the fisherman wants his catch to reach the dinner table in the best possible 
condition, says Henrietta Gossett, home economist in the Seafood Marketing Division of the Texas Parks and 
Wildlife Department. 

According to Miss Gossett, a few simple steps will retain freshness and help identify good quality fish. 

The fish should be cleaned as soon as possible after it is landed with all of the internal organs removed. 
An alternative to this is to keep the fish alive in bait wells or on a stringer. 

Since fish decomposes rapidly, it should be refrigerated as soon as possible. The lower the temperature, 
the slower the rate of spoilage, so ice would be a good investment to protect the catch, 

Miss Gossett says that bruising and crushing hasten spoilage, sofish shouldbe handled as little as possible. 

To assure selection of fresh fish, she suggests that a few qualities be observed: 

Fresh fish havefulland transparent eyes. Sunkeneyes are a sure sign of bad fish. Shiny skin is another 
clue to good fish. Gills onfresh fishare bright red or pink and become progressively duller as the fish spoils. 
Firm, elastic flesh which clings to the bone is another sign the fish is fresh. 

Fish should have only a mild odor. If the fish has a strong, putrid odor, it should not be eaten. 

Here are a few other hints which will heighten the enjoyment of fish: 

Fresh fish shouldbe rinsed in cold water anddrainedon absorbent paper. If thefish is to be cooked within 
the next 24 to 36 hours, it should be placed in a covered bowl or in plastic wrapping in the coldest part of the 
refrigerator. If the fish is to be kept for any time longer than 24 to 36 hours, it should be rinsed, drained, and 
wrapped tightly in moistureproof, vaporproof paper and placed in the freezer. 

By following these procedures, the fish will retain a maximal moisture level, and the odor of the fish will 
not be transferred to other foods in the refrigerator. 

Fish should not be frozen in wax paper, parchment paper, or polyethylene materials, which are not mois- 
tureproof and vaporproof. 

When fish thaws, it shouldbe cooked immediately andnever refrozen. Frozen fish should be thawed in the 
refrigerator at 37° to 40° F. The fish should be held at this temperature only long enough to permit ease of 
preparation. It takes about 24 hours to thaw a one-pound package in this manner. 

If a quicker method is necessary, the fish, still wrapped in the moistureproof, vaporproof wrapping, may 
be heldunder cold running water. 
ning water over it. 

One to twohours should be allowedfor thawing a one-pound package by run- 
(Reprinted from Texas Parks and Wildlife Department ''News."') 



AFRICA 

1968 FISH CATCH UP IN 
SOUTH AND SW AFRICA 

South Africa's Cape west coast shoal fish 
catch for the first 2 months of the 1968 sea- 
son, excluding both factory ships, was 67,224 
short tons of pilchards, 867 of maasbanker, 

23,410 of mackerel, 20,370 of anchovy, and 
1,815 ofred-eye herring. The total: 113,677 
tons. 

In the 1967 period, the catch was 110,319 

tons: pilchards 48,551 tons; maasbanker 

3,216; mackerel 9,526; anchovy 57,341; and 

red-eye herring 1,685 tons. In 1966, the 

Jan.-Feb. total was 54,928 tons: pilchards 
20,772 tons; maasbanker 8,248; mackerel 

9,400; anchovy 12,987; and red-eye herring 

3,521 tons. 

January 1968 Figures 

The Division of Sea Fisheries reported 
the Jan. 1968 catch comprised pilchards 
23,896 tons; maasbanker 696; mackerel 

21,923; anchovy 10,810; and red-eye herring 
836 tons. The total catch was 58,161 tons. 

In Feb., the total catch was 55,516 tons: 
pilchards 43,328 tons; maasbanker 171 tons; 

mackerel 1,478; anchovy 9,560; and red-eye 

herring 1,815 tons. 

In Feb. 1967 the figures were: pilchards 
34,763 tons; maasbanker 1,579; mackerel 

8,957; anchovy 23,814; and red-eye herring 
1,685 tons. In Feb. 1966: pilchards 16,135 

tons; maasbanker 1,889; mackerel 6,062; 

anchovy 6,034; and red-eye herring 3,521 
tons. 

The Jan. 1968 catch yielded 13,467 tons 
of fish meal, 543,252 gallons of fish body oil 
and 1,852,512 lbs. of canned mackerel. In 

Feb. 1968, the catch yielded 13,664 tons of 

fish meal, 289,118 imperial gallons of fish 

body oil, and 101,136 lbs. of canned mack- 
erel. 

South-West Africa 

In South-West Africa, the Jan. 1968 shoal 
catch was 14,862 tons of pilchards and 72 
tons of anchovy; these yielded 3,872 short 
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tons of fish meal and 1,298 long tons of fish 

body oil. The Feb. catch reached 69,170 
tons of pilchards, 3,575 tons of anchovy, and 

54 tons of maasbanker; the c atch yielded 
16,766 tons of fish meal and 5,240 tons of 
fish body oil. 

Pilchard boats were making good catches 
both north and south of Walvis Bay in March. 
The oilyield was still high, averaging around 
23 imperial gallons per ton of fish. 

However, the snoek fishing had deterio- 

rated. Only a few Cape Town boats were 
reported operating. ("The South African 
Shipping News and Fishing Industry Review," 
April.) 

South Africa 

FACTOR YSHIP HAS GOOD TRIP 

The 31,000-ton South African fish factory- 

ship "Willem Barendsz" arrived in Cape 
Town, South Africa, in early June witha 

processed fish catch worth about US$1.6 
million. The catch already had been sold to 
European buyers. This is the vessel's best 
earnings in about 18 months as the country's 
first fish factoryship. 

Large Catch 

In 6 weeks, the ship's 10 seiners caught 
about 52,000 metric tons of pilchards. These 
were processed by the factoryship into 
12,500 metric tons of fish meal and 3,600 
long tons of fish oil. 

The ship steamed as far as 1,000 miles 
from Cape Town to find the fish. (''South 
Africa Digest," June 7.) 

—Y 
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MID EAST 

lran 

SHRIMP INDUSTRY 

The Iranian Government has turned over 
shrimp catching, freezing, and exporting 
rights to2 private firms. The frozen shrimp 
are delivered from factoryship to refriger- 
ated cargo ships for transport to the U. S. 
Quality controls and sanitation are reported 
by the Iranians tobe equalorbetter than those 
of U.S. producers in the Gulf of Mexico. Ships 
have U.S. processing supervisors aboard who 
have worked in the Gulf of Mexico. 

2 Concessionaires 

Concession rights to catch, freeze, and ex- 
port shrimp are granted by the government- 
owned Southern Fisheries Co. (SFC). Only 2 
companies are using their concessions: Gulf 
Fisheries Co., a Kuwaiti firm, and Ross Per- 
sian Seafoods Corp., a British-Iranian ven- 
ture. Gulf catches about 2,000 metric tons of 
shrimp a year, twice Ross' catch. The U.S. 
and Japan are the largest consumers. 

The Operation 

Ross Persian has fifteen 80-foot trawlers 
and 2 factoryships, 4,000 and 2,000 net tons. 
The trawlers deliver the catch to the factory- 
ships, where the shrimp are processed, 
graded, and frozen into 5-kilogram (11-pound) 
packages, Periodically, the packages are 
transferred directly from factoryship to car- 
go vessels of the Concordia Line for delivery 
to the U.S. 

The frozen shrimp for export are never 
landed in Iran. The shrimp are cleaned and 
the heads removed before freezing; the 
shrimp are not deveined until they reach the 
U.S. for further processing. 

The processing and sorting machinery is 
U.S. made. Nearly one-fourth the personnel 
processing shrimp are U.S. or European na- 
tionals. 

Gulf Fisheries operates similarly, al- 
though it has 30 trawlers and production is 
proportionately higher. 

Inspection 

Dr. Amin Keyvanfar, a marine biologist, 

supervises sanitation and quality controls 
over shrimp harvest in the Persian Gulf's 
Iranian waters. He works for the govern- 
ment-owned Southern Fisheries. 

According to Dr. Keyvanfar, the shrimp 
are caught, separatedfrom rest of catch, de- 
capitated, and washed with sea water. Then 
they are placed in 5-pound cans (with one 
pound of sea water added), frozen on ship at 
-35° C.(-31° F.) and stored at -25° C. (-13° 
F.). The catches are transferred to motor 
ships at least weekly and are transferred 
again to cargo ships at least monthly. 

Dr. Keyvanfar visits trawlers and mother- 
ships at random to insure maintenance of san- 
itation. 

No precautions are taken or preservatives 
used to prevent enzyme spoilage. (U.S. Em- 
bassy, Tehran, Mar. 6, Apr. 20.) 

JS > 

United Arab Republic 

FISHERY DEVELOPMENTS 
Three of the 8 new refrigerator trawlers 

ordered by the United Arab Republic (UAR) 
from Spain were delivered and now are fish- 
ing together off West Africa. 

The vessels, about 140 feet long, reported- 
ly have a nonstop range of 15,000 miles and a 
refrigerated hold capacity of 850 tons. An- 
other 14 modern trawlers are scheduled to be 
built at the Alexandria shipyards to complete 
the planned UAR high-seas fishing fleet. 

Sponge Fishers 

UAR sponge fishers harvested 500,000 

pieces off the country's Mediterranean coast 
last season. Until 2 years ago, the area was 
fished under a concession agreement with 
Greek entrepreneurs. 

High Dam Cuts Catch 

Though complete figures are not available, 
indications are that the catch from the Nile 
Delta lake and offshore areas--normally 
about half the UAR's fish catch--has fallen 
noticeably in the last 2 years. This resulted 
from the operation of the High Dam. In hold- 
ing back the Nile flood, the dam also held back 
much food in the flood waters. Apparently, 
the UAR's sardine catch has been particular- 
ly affected. (U.S. Embassy, Cairo, June 11.) 
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Created in 1849, the Department of the Interior—America’s 

Department of Natural Resources—is concerned with the man- 

agement, conservation, and development of the Nation's water. 

fish, wildlife, mineral, forest, and park and recreational re- 

sources. It also has major responsibilities for Indian and 

Territorial affairs. 

As the Nation’s principal conservation agency, the Depart- 

ment works to assure that nonrenewable resources are developed 

and used wisely, that park and recreational resources are con- 

served for the future, and that renewable resources make their 

full contribution to the progress, prosperity, and security of 

the United States—now and in the future. 
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Fishery Products 

The Bureau of Commercial Fisheries works with the domestic fishing 

industry to develop markets for presently underutilized fishery products. 

The Bureau's recent accomplishments include markets developed for 

Spanish mackerel, mullet, Northern shrimp, ocean quahogs, soft shell 

clams, and Pacific Coast groundfish. 

These products are being introduced to chain restaurants, cafeterias, 

and retail food chains. As a result of Bureau efforts, several of these 

outlets are now merchandising underutilized products. 
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COVER: Giant turtles at Chimbote, Peru. Caught locally, they are 
brought to market and left on their backs to die. 

(Photo: FAO/S. Larrain) 
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LARGEST U. S. FISHING VESSEL CHRISTENED 
IN BALTIMORE 

A $5 million, 297-foot, 3,120-ton freezer 

stern trawler--the SEAFREEZE ATLAN- 

TIC--was christened at the Maryland Ship- 

building and Drydock Co, in Baltimore on 

September 21, Nearly as long as a football 

field, she will be the largest fishing vessel to 

fly the U. S. flag and be able to compete with 

the latest foreign vessels, Her sponsor was 

Mrs. John A. Volpe, wife of the Massachusetts 

Governor. 

A sistership, the SEAFREEZE PACIFIC, 

will be christened in December. 

Owner of the vessels is American Stern 

Trawlers, Inc., asubsidiary of American Ex- 

port Industries. The vessels are being built 

with the aid of a subsidy provided by the U. S. 

Department of the Interior under the 1964 

Fishing Fleet Improvement Act. BCF admin- 

isters the subsidy program. 

The SEAFREEZE ATLANTIC willbe based 

in Gloucester, Mass., and fish the Grand 

Banks and off Labrador. The SEAFREEZE 

PACIFIC will fish off the Pacific Northwest 

from her West Coast base. 

What They Will Do 

The vessels will be able to stay at sea 2 

months and process their catch, Each can 

catch, clean, package, and freeze 2 million 

pounds of fish on one voyage. Assembly- 

line equipment ''will sort, head, gut, wash, 

fillet and skin the catch from the ocean floor 

and have it packaged and frozen in a matter 

of hours.'' Refrigerated holds will maintain 

packaged fish at -20° F, 

The trawlers are designed to use nearly 

everything they catch. Inedible or trash fish, 

and waste from the cleaning process, will be 

converted to fish meal and fish oils. 

Well Equipped for Fishing 

Both ships are equipped for both bottom 

and midwater trawling and can work in bad 

weather. Sonars will locate and track fish 

schools and warnof obstructions on the ocean 

floor. Deck machinery will exert a 20-ton 

pull on the trawl. Each vessel will carry 6 

The bottom - 

sweeping net is 600 feet long, 60 feet high, 

and 120 feet wide. 

of the largest nets ever made. 

The Sisterships 

The trawlers are powered by 3 General 

Motors diesel engines generating 3,200 shaft 

horsepower. They will cruise at 14.4 knots, 

carry a crew of 56 inair-conditioned cabins, 

and be able to cover 26,000 miles. 



UNITED STATES 
U. S. Vessels Make Good 

Tuna Catches in E. Atlantic 

At least 8 U.S. vessels were inthe Eastern 
Atlantic in second-half September making 
goodcatches: about half yellowfin, half skip- 
jack, Landing capacity loads at Abidjan, 
Ivory Coast, Africa, were the seiner ''Carib- 
bean,'' 700 tons of tuna, and the ''San Juan," 
1,000 tons, 

Early in September, the ''Nautilus" and 
"Bold Venture’ landed capacity loads at 
Tema, Ghana (probably total of 1,800 tons). 

Yellowfin were reported large: 
to 100 lbs, each, 

some up 

The Fleet 

Total capacity of the 8 vessels is 6,800 
tons, With fishing goodinthe Eastern Atlantic 
and poor inthe Eastern Pacific, more vessels 
were expected to move into the Atlantic. In 
1967, only 3 vessels were there. 

Landings were largely Se ees to 
Puerto Rico, 

EDA Aids Fishing Industry 

Between August 1965 and June 1968, the 
Economic Development Administration (EDA) 
helped finance 48 projects to improve or ex- 
pand port, harbor, and dock facilities. 

Individual projects ranged from a grant of 
$10,125,000 to finance a wharf and transit 
shed, and todevelop land, back-up land, con- 
tainer yard, and access roads in Oakland, 
Calif,--to a $2,000 feasibility study on con- 

struction of a town dock and marina in Har- 
borside, Town of Brooksville, Maine, 

EDA invested $8,402,000--65% of the total 
cost--in 13 projects developed specifically 
to benefit the commercial fishing industry. 

1968 Import Quota for 

Tuna Canned in Brine 

The quantity of tuna canned in brine that 
may be importedinto the U. S. during 1968 at 
the 1l-percent rate of duty is limited to 
66,985,048 pounds. This is about 3,189,764 
standard cases of 48 7-oz. cans. The limit 
is about 3.6 percent less than the 69,472,200 
pounds (about 3,308,200 cases) in 1967; 2 per- 
cent over 1966's 65,662,200 pounds (about 
3,126,771 cases); 1.4 percent greater than the 
66,059,400 pounds (about 3,145,685 cases) in 
1965; and 10 percent over the 60,911,870 

pounds (about 2,900,565 cases) in 1964, 

22% Duty Above Limit 

Any imports of tuna canned in brine over 
the 1968 quota will be dutiable at 22 percent 
ad valorem under item 112.34, Tariff Sched- 
ules of the U.S. 

The 1968 quota is based on the U. 8. pack 
of canned tuna during the preceding calendar 
year (1967), as reported by the U. S. Fish and 
Wildlife Service. 

First Quarter Imports 

U. S.imports of tunacanned in brine dur- 
ing Jan, 1-Mar. 30, 1968, were 14,616,675 

pounds (about 696,032 standardcases). These 
are preliminary data of the Bureau of Cus- 
toms, U. S. Treasury Department. 

Pair Trawling on Georges Bank 

Presents Hazard 

U. S. fishing vessel captains are being 
warned of a hazardconnected with pair trawl 
fishing on Georges Bank by foreign fishing 
vessels, 

Pair trawlers use a single trawl, towing 
the net betweenthem. In most cases, the 

vessels have a nylon line running from bow 
to bow. The trawlers proceed on a parallel 



course about 150 yards apart. Fishermen 
who observe vessels operating this way should 
assume that they are pair trawlers and avoid 
running between them. 

Few Signals Displayed 

Although the recent London Fisheries Po- 
licing Conference agreed to have pair trawl- 
ers use the international code signal ''T," a 
red, white, and blue vertically striped flag 
during daylight, and crossed search lights 
focused ahead of the vessels at night, few if 
any pair trawlers display these signals. 

Radar should be watched closely during low 
visibility for parallel-course vessels. They 
could be pair trawlers. 

xg 

Fur Seals Discovered Off California 

A breeding colony of fur seals (Callorhinus 
ursinus) was discovered on San Miguel Island 
off the California coast on July 20 by Dr. 
Richard Peterson, University of California, 
Santa Cruz, and Robert DeLong, Smithsonian 

Institution, Washington, D. C. It is the first 
confirmed record of the northern fur seal 
breeding on any eastern Pacific island other 
than the Pribilofs. 

Breeding colony of northern fur seals discovered on San Miguel 
Island, about 30 miles off Point Conception, Califomia. 

(Photo: National Park Service) 

The Colony 

The colony had about 100 animals, includ- 
ing one adult male, about 60 females, and 40 
pups. About 35 of the females were checked 
for tags and checkmarks, One had a tag ap- 
plied on the Commander Islands; 4 or 5 had 
been tagged on the Pribilof Islands. 

Acoustical Workshop Slated 

for Seattle in November 

An Acoustical Workshop will be held at 
BCF Exploratory Fishing and Gear Research 
Base in Seattle, Wash., Nov. 25-27. It will 

be open to the scientific, academic, and indus- 

trial communities. 

Major emphasis wiil be placed on equip- 
ment, techniques, and applications for acous- 
tically determining species composition and 
magnitude of living and aquatic resources. 

Open House On 'Cobb! 

During Nov. 18-22, participants willbe 
able to board BCF's John N. Cobb to see the 
recently installed Triton acoustical counting 
system. Oneofthe system's developers, Ron 
Mitson of Britain's Lowestoft Fisheries, will 

demonstrate its operation and discuss the 

procedures. 

AEC Aids in Columbia River 

Thermal Study 

The Atomic Energy Commission is joining 
Interior Department's Federal Water Pollu- 
tion Control Administration and BCF ina 
study underway since February to determine 
whether hot-water discharges are polluting 
the Columbia River. 

The study of the effects of thermal dis- 
charges from nuclear power plants and other 
sources is scheduled for completion in July 
1970, One purpose is to find out what effect 
the heat discharges have on the river's ecol- 
logy--and particularly the salmon and other 
fish in this stream. 

1970 Report 

Representatives ofthe 3 Federal agencies 
have agreed on research steps needed to find 
the effect of temperature on cold-water fish 
inthe Columbia. Each agency has part of the 
research responsibilities. 

"Although the final report to be issued in 
1970 will be a team effort of the 3 agencies, 
the FWPCA has principal responsibility to 



complete the final report,'' Interior Secretary 
Udall said. 

The study also will provide needed infor- 
mation for the mathematical models devel- 
oped toevaluate and predict temperatures in 
the Columbia under a variety of conditions. 

Biologists and Engineers 

Discuss Thermal Pollution 

About 200 people attended a national sym- 
posium on thermal pollution in Nashville, 
Tenn., Aug. 14-16, cosponsored by the Fed- 
eral Water Pollution Control Administration 
and Vanderbilt University. The participants 
represented electrical utilities, the U.5., 
States, and universities. 

They discussed temperature in the aquatic 
environment and its relationto "water quality 
standards, biological requirements, mixing of 
heat innatural waters, modeling heated water 
discharges, design of cooling towers, and the 
economics of cooling water discharges." 

Need for Meeting 

Observers said that the need for communi- 
cation between biologists and engineers was 
evident at the meeting. Biologists are being 
asked to provide estimates of critical tem- 

peratures for aquatic organisms. The esti- 

mates will be difficult to get in many cases, 
And the engineers--to keep waste out of the 
natural environment--will have to turn to very 
expensive and relatively untested devices, 
such as cooling towers. 

U. S. Families Asked 

About Their Seafood Tastes 

The first questionnaire inayear-long sur- 
vey of U.S. seafood-eating habits is scheduled 
to be distributed in October. BCF awarded a 
$95,400 contract to Market Facts, Inc., of 
Chicago, to conduct the survey. Biweekly, a 
representative sample of U. S. households 
across the Nation will report the type of fish 
and shellfish it buys and howit prepares them, 
This information will be related to size, age, 

sex, income, and religion of household mem- 

bers, and occupation of household head. 

BCF will use this information in its con- 
tinuing study of factors that influence the 
eating of fishery products. 

Study results will be provided to the fish- 
ing industry and processors, The information 
should help them to better serve the public. 

Shad’s Return to Susauehanna 

Is Assessed 

Acentury ago, aman heading for California 
loadedinto the train's baggage car milk cans 
with live small shad he had taken from New 
York's Hudson River. Whenhe got to Califor - 
nia, he released them into the Sacramento 
River. Many years later, the descendants of 
those fish were returned to the Eastern Sea- 
board and, in 1965, they became part of a Fed- 
eral-State study to determine whether shad 
could be restored to the heavily dammed Sus- 
quehanna River. 

The Report 

The study team found that "shad eggs can 
hatch, larvae can develop, and juveniles can 

survive and prosper inmost of the Susquehan- 
na River.'' The team's findings are contained 
in a 60-page booklet recently issued by the 
Bureau of Sport Fisheries and Wildlife. 

The report states that the next questions 
to be asked are whether enough adult shad with 

a strongurgetomigrate upstream are avail- 
able, whether the designed fishways would 
attract fish, and whether adults would move 

efficiently upstream through reservoirs, 
"The broad question of the total desirability 
of installing one or more fishways on the 
Susquehanna, . .lies with the separate State 
and Federal agencies," 

Power Companies Aided Study 

Cooperating in the study were BCF, New 
York Conservation Department, Pennsylvania 
Fish Commission, and Maryland Board of 
Natural Resources, 

Power companies contributed $196,500 for 

the study. 
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AQUACULTURE: 

Farming the sea--aquaculture--can make 
an important contribution to a global war on 
hunger and to the domestic economy of the 
United States. 

This conclusion is reached by two re- 
searchers, Prof. John E. Bardach, University 

of Michigan, and Dr. John H. Ryther, Woods 
Hole Oceanographic Institution (Mass.), in 
their report, ''The Status and Potential of 
Aquaculture.'' The report was prepared for 
the American Institute of Biological Sciences 
under contract to the National Council on 
Marine Resources and Engineering Develop- 
ment (Marine Sciences Council). 

It is published in 2 volumes: Volume I 
deals particularly withinvertebrate andalgae 
culture; Volume II with fish culture. 

Prof. Bardachand Dr. Ryther state: ''Im- 
mediate benefits to the United States arising 
from expanded practice of aquaculture here 
would be the increased production of high 
quality food items now considered luxuries 
because of limited supplies, andthe economic 

rejuvenation of asector of the fishing industry 
(mollusca shellfish) now severely de- 
pressed.' 

The two experts emphasize that the United 
States has the scientific skills needed to make 
major contributions to aquaculture--but at 
presentno single agency of the U.S. Govern- 
ment is responsible for coordinating efforts 
in this field, and private activities too are 

scattered. 

They believe that aquaculture--particu- 
larly the highly efficient and productive her- 
bivorous forms--can help to alleviate world 
hunger. This can be achieved by: applying 
recent scientific and technological advances 
to existing practices, particularly in the 
world's developing countries; fashioning new 
methods or techniques with the aid of such 
disciplines as genetics, nutrition, pathology, 
ecology, and engineering; and opening new 
geographical areas to aquaculture. 

The major points of the Bardach-Ryther 
report are summarized below. 

GENERAL PRINCIPLES OF AQUACULTURE 

The intensive culture of aquatic orga- 
nisms--in contrast to capturing them from 

Its Status and Its Potential 

untended stocks --is carried outin many areas 
of the world. It is more prevalent and suc- 
cessful in fresh and brackish waters than in 
the seaitself. But Japan, the USSR, and Great 

Britain are attempting genuine marine hus- 

banding. 

Existing data do not reveal the ''world ton- 
nage of fish, invertebrates and aquatic plants 
produced by such active interference of man 
in the natural life cycles of the organisms or 
in the management of their environment.' 
The authors estimate that total tonnage pro- 
duced by aquaculture may lie between 5% and 

10% of total world fish catch. They quote an 

estimate that, for fresh and brackish water 

alone, the consistent use of the best techniques 
could raise fish tonnage produced by aqua- 
culture 3 to 5 times--to around 30, million 
metric tons. Intensive aquaculture in waters 
of full marine salinity is inits veryinfancy." 

Few Fishes Raised 

The 25,000 species of fishes form the larg- 
est class of vertebrates, but veryfew of these 

have been raised by intensive husbandry. 
Even fewer species have been domesticated 
like some mammals and birds. And stillfewer 
aquatic invertebrates havebeencultured 
successfully. Yet, the authors state, it is 
possible today with intensive care to produce 
‘significantly larger amounts of high-grade 
animal protein per unit of inshore or fresh- 
water surface than on fertile dry land.' 

"Artificially fed fish (carp) increase in 
weight 2-2.5 times more than cattle or sheep" 
interms of increase per unit weight of animal 
per unit weight of food consumed. The oysters 
on 1 acre of sea bottom have access to the 
food in thousands of acres of water flowing 
past them. In principle, "a few hundred 
pounds of beef cattle can be raisedin an acre 
of very good pasture''--but a ton or more of 
fish and a hundred tons of shellfish may be 
cultivated in the same aquatic area. 

WHICH ORGANISMS TO CULTURE? 

The authors examine the biological prop- 
erties of organisms that would make them 
most suitable for intensive culture: 

e They should reproduce in captivity or 
semiconfinement--or be easy to manipulate 
for the purpose of producing offspring. The 



Pacific salmon dies after spawning, elimi- 
nating the need to keep spawners alive; this 
makes it easy tohandle one stage of the cul- 
ture operation. If breeding is not easy, the 
larvae or young should be easily available 
for gathering. 

e ''Their eggs or larvae should be hardy 
and capable of being hatched or reared under 
controlled conditions." 

e The foodneeds of larvae or young should 
be satisfied by operations that can increase 
their naturalfoods--or they shouldbe able to 
take prepared feedsfrom their early stages. 

e They should gain weightfast and nourish 
themselves entirely or partlyfromfoods that 
are available in abundance and canbe supplied 
to them cheaply--or canbe readily produced 
or increased by man where the cultured spe- 
cies lives. 

The authors say there are few aquatic or- 
ganisms that would nothave problems with 1 
or more of the 4 qualities; only a handful 
combine all these attributes. 

PROBLEMS OF AQUACULTURE 

Several problems are commonly encoun- 
tered in aquacultural practices: 

@ The many subtle qualities of the environ- 
ments--such as temperature, salinity, oxy- 

gen, etc.--determine whether an animal or 

plant will reproduce at all. 

For most marine organisms, these condi- 

tions are not known exactly. Only ina few 
cases has it been possible to duplicate the 
necessary conditions. But these problems 
are less difficult than they seem at first. 
Many aquatic, especially marine, organisms 
produce enormous numbers of eggs and 
larvae. In some cases, these larvae can be 

collected from nature before they die in vast 
numbers and can be raised in culture (e.¢., 
milkfish), However, this practice prevents 
mass selection for desirable characteris - 
tics--the very foundation of animal husband- 
ry --because the parents with these character - 
istics are not available. 

Also easing the problems of aquaculture is 
a relatively recent practice that already has 
had far-reaching effects onfish culture: in- 
jection of pituitary hormones that ripen the 
fishes! gonads and allow forced and controlled 

spawning of specieS--e.g., grass carp and 
possibly mullet--which had not been propa- 
gated artificially before. 

e Unlike higher forms of life, many fish 
and most invertebrates have larval forms 
that bear little resemblance to the adult. 
"Culture of such organisms through their 
larval cycle requires basic knowledge, facili- 
ties, and techniques which differ entirely from 

the practices involved in growing the adult." 
Often, rearing the larvae is by far the most 
difficult part of successfully culturing a spe- 
cies. "For example, the spiny lobster has 

not yet been successfully brought through its 
20-25 larval stages in culture." 

e ''Often the principal objective of aqua- 
cultural enterprises is to grow as many 
organisms in as small a space as possible. 
This crowding produces problems: feeding, 
growth, metabolism, behavior, morphology, 

accumulation of toxic wastes in the water, 

rapid transmission of disease and parasitism, 
and often cannibalism. The last is the main 
obstacle to the culture of many crustaceans, 
notably the American lobster. 

AQUACULTURE'S PROGRESS 

Despite these difficulties, the authors 

state, aquaculture has made important prog- 
ress in many parts of the world. The incen- 
tive is profit. The species selected, the 
luxury foods, bring the highest price to the 
culturist. While this seems inconsistent with 
the goal of easing the world protein deficiency 
through aquaculture, it is notnecessarily so. 
When luxury foods become sufficiently abund- 
ant, they stop being a luxury. A high-priced 
market maybe the initialincentive to culture 
a species and may justify research and de- 
velopment funds. 

The important factor, the authors empha- 
sice, is not the product's status or market 

price. It is production costindollars and/or 
in protein food. This is one of aquaculture's 
principal problems. The reason is that the 
species in culture, excepting molluscs and 
several fish species, are predominantly car- 
nivores or omnivores 2 or more levels in the 
food chain above the photosynthetic base. 
Eachstep up the ladder means aloss of about 
90% in converting food to new animal tissue. 

This conversion canbe done economically 
where the product is extremely valuable and 
the food may be obtained cheaply. In Denmark, 



for example, small herring and trash fish 
from the North Sea are fed to rainbow trout. 
In Japan, shrimp arefed small shellfish, fish, 

andcommercially caught shrimp of low mar- 
ket value. 

The authors report great progress in com- 
pounding land-produced waste foodstuffs, 
fortified with animal proteins and vitamins, 
into cheap and readily available food for 
fishes. These practices aresometimes com- 
parable to the mechanized, mass production 

of chickens, fish meal, and other prepared 
foods in the U.S.and Europe. In modernizing 
the chicken industry, the chicken was reduced 

from a luxury food to an inexpensive, staple, 

meat product. 

To achieve the goal of increasing the 
world's protein supply, the herbivorous spe- 
cies should be used. They feed at the photo- 
synthetic base of the food chain. There is 
only one step in the conversion from plant 
matter to animal flesh. And, in contrast to 

land forms, they use microscopic plants that 
still remain unharvestable and unuseful to 
man. The ways to increase them above their 
natural yields--insofar as they are the food 
of animals raised with aquacultural prac- 
tices--are an integral part of aquaculture. 

The authors state that "almost staggering 
amounts of certain shellfish can be produced 
even with existing techniques." A 1,000- 
square-mile area--the size of Long Island 
Sound --if ecologically suitable, could produce 
each year 3 times as much mussel meat as 
the world's totalfish catch. The authors point 
out, however, that this example is specious 
unless such areas are available for aquacul- 
ture. ''Thus, an evaluation of the potential 
of aquaculture must include not only the ecol- 
ogy of the organism and technical aspects of 
its culture, but also consideration of geo- 
graphic, demographic, sociological, and eco- 
nomic facts as well." 

INTENSITY OF AQUACULTURE 

To gain estimates of the ranges of flesh 
production from aquaculture, it is more 

meaningful, the authors say, to establish 
categories showing the intensity of culture 
rather than to divide the practices intofresh, 
brackish, and salt-water practices. 

The following are the author's arrange- 
ment of categories by "ascending intensity" 
of labor and capital input and, by and large, by 
increasing yields: 

e Transplant species from poor to better 

growing grounds: in Denmark, North Sea 
plaice to selected fjords; introduce species 
into new environments along with selected 
food organisms of these species --as in Soviet 
Union. ''. . . this method of extensive culture 
shows little economic promise, or has, at 

best, qualified success, locally." 

e Stock hatchery-reared juveniles to aug- 
ment and replenish natural stock. This is 
done with various anadromous salmon spe- 
cies. New hatchery techniques give this 
practice a more favorable cost/benefit ratio. 

e Enclosures to retain organisms, or de- 
vices on which they are put--either by them- 
selves or after they have been collected: 
prawns in Malaya, mullets and eels in Adri- 
atic ''Valli" culture. The water in the en- 
closures is notfertilized, nor arethe animals 

fed; molluse culture and Japan's culture of 
marine algae are in this category. 

e Fertilize ponds or enclosures shut off 
from the sea: milkfish in Southeast Asia; 

some carp culture in Northern hemisphere; 

some Tilapia culturein Africa andNear East; 
and some shrimp culture in Southeast Asia. 

e Enclosures and ponds in which the water 
is fertilized and morefood is supplied to the 
animals: catfish in U. S., most carp culture 
in Northern hemisphere, some milkfish and 
mullet culture, and culture of Chinese carps 
in China and Far East. 

e Enclosures, often cement, in which the 

animals are raised only by extraneous feed. 
This compares somewhat with intensive 
chicken-raising methods in U.S.and Europe. 
Volume of flow, not surface, is important in 

this category, which includes: Salmonid-- 
trout and salmon culture in U.S.and Europe, 
shrimp in Japan, carp and eel in Japan, and 
experiments with plaice and sole in Great 
Britain. 

YIELDS 

Intensive pigfarming indeveloped nations 
produces around 25 tons of live pigs per 
man-year; an oysterfarmer can raise 40-60 
tons (shells excluded) per year. The aver- 
age Danish trout farm, with 2 or 3 men, pro- 

duces about 40 tons of trout a year. The 
sewage ponds of the Bavaria Power Co., near 

Munich, can product 100 tons of carp from 
about 200 hectares of water. Three men tend 
the ponds and fish, so fish production per 
man-year would exceed 30 tons. 



On a well-designed trout farm in Idaho, in 
the U. S., with enough water, one man may 
produce over 100 tons of fish a year; if the 
fish are dressed, production per manfalls to 
40-50 tons. The revenue per weight unit to 
the producer ''may be reasonably compared 
to that derived from a weight unit of pig flesh." 

Yields alsodepend onthe organism andits 
position in the aquatic food chain. Algae and 
those animals that feed directly on the algae-- 
molluscs, milkfish, mullet--generally pro- 
duce greater yields per unit of areathan spe- 
cies at higher trophic (nutrition) levels. This 
is because of their "ecologic position and 
their greater efficiency in creating (algae) or 
utilizing (herbivores) the primary products 
of organic synthesis." 

AQUACULTURE IN A FOOD ECONOMY 

Itis said that aquaculture deals with luxury 
foods rather than staples. It is truefor cer- 
tain organisms and certain economic condi- 
tions (the U.S., for example). But in land- 
poor developed countries --Japan and, tosome 
extent, Israel--beef is more expensive than 

most cultured fish. Land-poor countries, or 
those with soil-fertility problems and low 
protein supply, look to aquaculture for some 
staple proteins: Java with carp and milkfish 
culture, both Chinas with pond culture, and 

large parts of Africa with rapidly rising pond 
culture, mainly for Tilapia. 

Even the bare beginning of fish culture-- 
establishing enclosures--often leads to in- 
creased output per human unit of effort. Over 
5% of Japan's total fish catch comes from 
coastal areas, where various fish species are 

allowed to enter as fry or young but cannot 
leave until they are harvested. 

All aquaculture is done for profit, which 

sometimes is substantial: algae culture in 
Japan, oyster in Brittany, and trout and cat- 
fish in U.S. Where the operation is designed 
to produce more meat than the family needs, 
profits can be estimated. They range from 
10%-15% on invested capital in low-intensity 
milkfish culture in Philippines to near 20% 
withbetter management in Taiwan's milkfish 
ponds, to 30% or more on Malayan mixed pig 

andfishfarms. ''The situation is comparable 
inthe culturing of aquatic invertebrates," 

The authors believe that aquaculture today, 
with a few minor exceptions, is where agri- 
culture was 50 or more years ago. They go 

onto examine the potentials for aquaculture's 
expansion through advances in methods and 
extension of area. 

EXPANSION OF AQUACULTURE 

Even in Japan, where itis being developed, 
true farming of the sea, with the exception of 

oyster culture, is still in its infancy. How- 
ever, a trend toward rapid expansion of sea 

fish culture is apparent: in 1965, total produc - 
tion of yellowtail in Japan's Inland Sea was 
65.6 thousand metric tons; over 80% of this 
was from cultures--net-cage-raised fish. In 
1966, about 20 million young captured fish 
were raised in net enclosures floating in the 
sea, while the comparable figure in 1956 was 
about 200,000. Research on controlling the 
spawning of this species is pressed by Japa- 
nese government agencies. BCF biologists 
report recent successful pilot experiments 
with hatching and rearing of related species. 

Brackish and freshwater aquaculture is 
more widely practiced--and also shows a 
wide range of production efficiencies. Raising 
milkfish in the Philippines now is done mostly 
without fertilization and/or extraneous feed- 
ing. Annual yields per hectare vary from 25 
to 500 kilograms, depending mostly on soil 
but also on grower's efficiency. In Taiwan, 
with less-favorable colder climate, pond 
fertilization, control of competing animals 

suchas insect larvae, andapplication of some 
extraneous food have produced annual per- 
hectare yield of over 2,000 kilograms. 

FAO Projection 

In 1966, FAOfisheries biologists examined 
the opportunities of upgrading management 
techniques as they apply to very extensive, 
semi-intensive, and most intensive methods 

of freshand brackish water fishculture. Then 
they made a projection of aquacultural pos- 
sibilities. Their estimates range between 5- 
fold and 15-20-fold increase as a possible 
goal to attain within the next 35 years. They 
believe that present average production could 
be raised to those levels with today's best- 
known fish-production techniques. 

Aquaculture could be expanded by bringing 
into culture suitable areas not now used. No 
global assessment of these areas has been 
attempted, but FAO plans to promote it. The 
use of the entire potential swamp area would 
produce a very large yield. 



The recent development of hatchery rear- 
ing techniques for invertebrates--molluscs, 
freshwater and marine shrimp--has opened 
opportunities for aquaculture in undeveloped 
areas. There, estuaries and coastal lands 
suitable for pond construction abound, but the 
major restraining factor is lack of organisms. 
"The most immediate expansion of aquacul- 
ture can be achieved by combining hatchery 
production with low-to-moderate intensity of 
cultivation practices in such regions." 

As techniques improve, it becomes pos- 
sible to get greater yields from less area. 
This is taking place in advanced, but land- 
poor, countries. 

The catch of marine fishes has doubled 
(roughly) in each 10-year period since 1945. 
The increase was produced with much new 
technology and the tapping of large virgin re- 
sources: Peruvian anchovies and Soviet and 
Japanese fishing efforts. But ocean fishing 
has "finite limits,'' andthe authors speculate 
that comparable large investments in aqua- 
culture ''may yield more returns per dollar 
more quickly than those putinto the exploita- 
tion of untended stocks." 

CHECKS ON AQUACULTURE'S GROWTH 

The best controlover anaquacultural 
enterprise is ownership of the area by the 
operator. Aquaculture also is conducted on 
public lands (brackish-water fish, oysters) 
and here leasing arrangements have to be 
worked out. The U.S. oyster industry, un- 
like the Japanese and European, is the best 
illustration. In the U.S., as many oysters 
are produced from the 185,000 acres of leased 

beds as from the 4 million acres of public 
oyster grounds. The average yield from the 
latter is 1/600 that of intensively cultivated 
leases in the U.S. and 1/5000 the average yield 
from Japan's Inland Sea, where all oyster- 
producing areas are publicly owned but pri- 
vately controlled. 

There are conflicting uses of public lands: 
for recreation, conservation, subsoil exploi- 

tation, aquaculture, etc. How the lands are 

used Should be determined on the basis of 
benefit-to-cost ratios, where possible. Few 
such data exist for aquaculture. ''The great- 
est need for pertinent figures exists in de- 
veloping countries, but even such advanced 

nations as the USA do not have adequate data 
about the rentability of aquacultural enter- 
prises, especially in the brackish water 
realm." 

The problem of pollution in aquaculture 
falls into the same category of checks on 
aquaculture's development as the conflicting 
uses of surface areas and the supply of wa- 
ter. Water is a public resource needed for 
communities and industries--as well as for 
growing fish and shellfish. 

In some developing countries that have 
aquacultural potential, the economy's private 
sector cannot promote this method of in- 
creasing protein supplies. Government aid is 

needed. 

TECHNICAL CHECKS ON AQUACULTURE 

An increase in aquacultural yields depends 
on upgrading present procedures and on more 
basic and applied research. To adopt the 
best-known practices, some legal, political, 

and organizational curbs must be removed. 
More research is needed in important areas 
of biology and technology. The problems of 
aquacultural biology canbe divided into those 
concerning the animals and those concerning 
their environment. 

Problems of Biology 

e Animals that become captives undergo a 
decrease in environmental stimuli and are 
subjected to new ones. As a result, repro- 
duction often isimpaired. The authors state: 
"A thorough knowledge of the animal's biology 
and ecology is necessarybefore their repro- 
ductive functions can be manipulated satis- 
factorily; in most cases of semi-intensively 
cultured species this knowledge is not extant 
and should be sought."' 

Means should be found to bring about the 
simultaneous readiness for reproduction of 
males and females of the species. Often, 

males produce sperm but females will not 
release theireggs, Manipulating the environ- 
ment has been successful here: increasing 
the water flow while raising or lowering 
temperature. 

With fresh and brackish-water fish, the 
most important technique is hypophysation - - 
injection or implantation of pituitary gland 
material from the same or related species. 
Extension of this work to more species, milk- 

fish and marine species, for example, would 

produce useful results. U.S. scientists, be- 
cause of their competence in endocrinology, 
"could play a strong role here." 
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e Forthe many kinds of aquatic organisms 
that go through severallarvalstages with se- 
lective food habits, an optimal, economically 
produced food has to be found for each spe- 
cies and often for each larval stage. Engi- 
neers and biologists must cooperate on this 
problem. 

e Genetic selection and breeding of desired 
varieties is an important area. Presently, 
this approach is possible only with aquatic 
organisms that propagate under controlled 
conditions, and whose larvae or young are 

easy to raise. Among invertebrates, pilot- 

scale selective breeding has been tried with 
oysters and shrimp. But only carp and trout 
have been developed commercially into vari- 
eties. Selective breeding may soon be pos- 
sible with mullet and Tilapia. Little is known 
about basic fish genetics; the genetics of 

molluscs, crustaceans, and marine algae is a 

virginfield. TheU.S.is behind other nations 
in this area. 

@ The more intensive the aquaculture, the 
closer together the animals are raised. Dis- 
ease organisms are transferred more readily. 
The study of parasite life cycles and disease 
prevention is an old concern of fish raisers. 
Most knowledge has developed about carp, 
trout, and oyster diseases, while parasites 

that attack otherfishes andinvertebrates are 
less well known. The study of parasites and 
diseases of aquacultural organisms is impor- 

tant where intensive aquaculture is practiced. 

Problems of Aquacultural Ecology 

@ It is possible to increase the yields of 
water by operations comparable to the use of 
fertilizers, tilling, etc. Soilscience is a vast 

field, but the amount of corresponding basic 
information on the interaction of pond, sea, 

lake, or river bottom with the overlying water 
is very slight. 

"Practically nothing is known of the basic 
chemical processes that are altered or in- 
fluenced when one fertilizes brackish wa- 
ters... . Required also is research in the 

basic chemistry of the water--substrate 
interface, the circulation of nutrients, their 

cycles, etc." 

® In aquaculture, the nutrition of the cul- 
turedanimals and the fertilization of the wa- 
ter-substrate complex are closely related. 

Improving both simultaneously brings optimal 
yields. But, in many cases, natural diets are 
incompletely known--and the digestive phys- 
iology of invertebrates and herbivorous fish 
has hardly been investigated. Pond-culture 
practices often are conducted with little 
understanding of what the animals are eating. 
Basic research in nutrition physiology should 
be promoted, To manufacture or obtain cheap 
and adequate diets may mean culturing such 
aquatic animals as molluscs or insect lar- 
vae--and compounding in moist or dry form 
plant-based, enriched, artificial diets. 'Feed 
research for pigs, cattle and domestic fowl 
is incomparably more advanced than that for 
aquatic animals." 

@ A pond or sea enclosure, in contrast to 

a field, is a 3-dimensional growing space: 
some animals feed on bottom, some on plank- 

ton in midwater, and others on surface, per- 
haps on extraneous material. China has 
combined species using these different feed- 
ing habits. Other countries that tried them 
produced greater yields than when raising 
one species alone. The combined culture of 
fish and crustaceans also raised yields. The 
raft-culture of shellfish off the bottom, ina 
"truly 3-dimensional environment," produces 
much greater yields than when conventional 
bottom culture is practiced. These techniques 
can be improved. 

In marine and brackish water, the culti- 
vator must control those competing species 
he does not want--from insect larvae of small 
invertebrates to large predators. More ap- 
plied research is needed here. 

Technology 

e The advanced nations have great civil 
engineering capabilities and experience in the 
economical use of labor-saving devices. 
These skills are needed to build fish-holding 
structures geared to local soil and water con- 
ditions. 

Agriculture was revolutionized by the use 
of machinery. Aquaculture (excepting pilot 
research plants) is where agriculture was 
before machinery was invented. Engineering 
design and development must be applied to 
aquaculture's needs. This would raise pro- 
duction per unit of effort--even when it did not 
raise yields. 



OCEANOGRAPHY 

Bathymetric Map of Sea Bottom Off 

New England Being Prepared 

The most detailed bathymetric map of the 
sea bottom off New Englandis being compiled 
by cartographers of ESSA's Coast and Geo- 
detic Survey (CGS), It will include the floor 
of Boston Harbor, 

@, PORTSMOUTH 

ESarocx ISLAND AUCKEL 

The map will cover the area from Cape Cod, Mass., to Portland, 
Me., and up to 53 miles seaward off Boston. 
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The map will cover 6,800 square statute 
miles of ocean bottom extending from Cape 
Cod, Mass., to Portland, Maine, and up to 53 
miles seaward off Boston, 

One of Series 

It is one of a series planned by CGS for 
the Continental Shelf, an area about 862,000 
square statute miles of submerged land off 
the U.S. The maps are designed to aid Fed- 
eral, state, and industrial interests explore 
and developthe area'sresources, Their eco- 
nomic development depends heavily on ade- 
quate seabottom maps; few exist at present, 

100 Surveys of Area 

The mapping, which will take several 
months to complete, portrays the sea bottom 
at 5-meter (17-foot) intervals. The cartog- 
raphers use depth data represented in more 
than 100 hydrographic surveys of the area 
conducted by the ESSA agency over 114 years. 
The map is expected to be released within a 
year. 

Depths shown will range from a few feet 
off the coast to over 600 feet about 53 miles 
eastof Boston. Thebottom of Boston Harbor 

will be shown in detail for the first time. 

Seek Underwater Obstructions 

to Delaware Bay 

The Coast and Geodetic Survey has begun 
a two-month search for hazards to navigation 
in the approaches and entrance to Delaware 

Bay. The wire drag vessels ''Rude' and 
"Heck,'’ working as a team, will probe for 
sunken wrecks and other pinnacle-like ob- 
structions in the heavily traveled sea lanes 
leading into the Bay. 

Methods 

The vessels will first sweep the anchor- 
age areainside the Bay entrance, with a sub- 
merged wire towed between them, and then 
sweep the approachtothe anchorage area and 
sea lanes. Rude and Heck, the only ships of 
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their kind, use a method perfected more than 
a half-century ago. The steel wire between 
them, suspended horizontally from surface 
buoys, is normally towed 35 to 60 feet below 
the surface. When the wire catches onan 
underwater obstruction, it tautens, and the 
surface buoys form a letter V. Exact loca- 
tion of the obstruction and depth over its 
highest point is then determined, 

Search for Navigational Hazards 

Off Maine, N. J., Maryland 

A 4-month investigationis being conducted 
for navigational hazards in the offshore wa- 
ters of Maine, New Jersey, and Maryland by 
the Coast and Geodetic Survey. The task that 
began in August is to update current nautical 
charts. 

Survey Alaska’s Lower Cook Inlet 

A hydrographic survey to aid Alaska's 
economic development is being carried out in 
Cook Inlet by the Coast and Geodetic Survey's 
"Pathfinder,"' It is being made in McNeil 
Cove and Bruin Bay in western Kamishak Bay, 
Cook Inlet, 

The Pathfinder, one of the larger ocean survey vessels. 

The 4-month survey will benefit the in- 
creasing marine activity and economic de- 
velopment of Cook Inlet, one of Alaska's im- 
portant waterways, 

Internal Waves Under Study 

A 15-day probe of internal waves, mys- 
terious ocean phenomena that cause unusual 
behavior in underwater sound, is being made 
by oceanographers of ESSA and the Univer- 
sity of Washington, 

Internal waves, found in all the world's 
oceans, are at times larger than surface 
waves. Internal waves 270 feet high have 
been measured in the Indian Ocean, while the 
highest surface wave ever reported was 112 
feet. Sufficiently widespread to be a signif- 
icant factor in many ocean processes, they 
may serve as ''an effective mechanism for 
transferring energy'’ from the surface into 
the deep ocean, They may also affect under- 
water acoustics, communication, detection, 
location, and mapping, 

80 Miles Off Washington 

The investigation site is about 80 miles 
off Washington and British Columbia, where 
the continental shelf slopes downinto the deep 
ocean, The oceanographers are testinga 
theory that some internal waves are generated 
by the surface tide at the end of the continental 
shelf. Internal waves are sometimes called 
internal tides, 

S$ 

Navy Flyers Watch Sharks 

in Gulf Stream 

Airborne oceanographers of the U.S. Naval 
Oceanographic Office have been watching 
closely the wolves of the sea--sharks-~along 
the northern edge of the Gulf Stream. The 
Oceanographic Office's publication, ''Gulf 
Stream,'' states: ''The Navy's interest in 
sharks stems from the threat they pose to 
survival at sea. ... In addition, sharks, or 
organisms upon which they prey, may inter- 
fere with underwater sound-ranging opera- 
tions'' used by the Navy. 

From April 1966 to December 1967, the 

oceanographers recorded the following shark 
sightings: 

Sharks 
Hours 

Season Olreed Observed 
Per Hour 

Winter (Jan., Feb., March) 30 he) 
Spring (April, May, June) 43.6 1.4 
Summer (July, Aug., Sept.) 100 1.4 
Fall (Oct., Nov., Dec.) YASe 0.8 
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Each symbol on chart represents one 
sighting--usually a single shark but occa- 
sionally up to 10 or 15, 

Although the shark watchers found it dif- 
ficult to identify most of the sharks, they were 
able to recognize hammerheads by their un- 
usual shape--and whale and basking sharks 
by their tremendous size. They estimated 
the majority of sharks ranged from 4 feet to 
25 feet. 

a 

New Drift Chart 

A new wind drift current computation chart 
has beendevisedby Dr. Richard W. James of 
Naval Oceanographic Office. The Coast 
Guard, which has already adopted the chart, 
calls it''the most recent authoritative infor- 
mation on wind drift currents for use in search 
and rescue planning." 

Dr. James describes wind drift currents 
as those caused ''by the stress of the wind on 
the water surface,'' He says that knowledge 
of whenthe currents ''are to be expected and 
with what set and drift is valuable for many 
marine operations," including search and 
rescue operations, or any marine mission 
involving free-floating objects. Other marine 
operations, necessitating knowledge of wind 
drift currents, involve navigation of narrow 
straits or confined coastal waters and ship 
routing. 

How Chart Works 

The computation chart utilizes wind veloc- 
ity inknots, fetch (the areaofthe sea surface) 
innautical miles, and wind duration in hours, 
Current drift is computed in the following 
manner: 

A 24-knot wind is forecast for a day with 
a fetch length of 200 nautical miles, and the 
wind current after 6, 12 and 18 hours is de- 
sired, Dropping vertically from 24 knots to 
the 6-hour duration gives a current of 0,31 
knot. After 12 hours, the current has in- 
creased to 0.49 knot and by 18 hours to 0,55 
knot. Use of the fetch distance instead of wind 
duration will also give acurrentin knots, Dr. 
James says the lower current speed is the 
correct one to use, 

Another methodis used to compensate for 
prior currents, The wind blows 6 hours at 
12 knots andthen6 hours at 24 knots, During 
the first 6 hours, the 12-knot wind generates 
a current of 0.22 knot. A wind speed of 24 
knots could create the same current in 4 
hours, Adding the 4-hour duration to the 6 
hours the 24-knot wind actually blows gives 
an effective duration of 10 hours. Using 10 
hours rather than 6 hours with the 24 knots 
gives the correct current speed of 0,42 knot, 

Because the direction of a wind drift cur- 

rent varies with latitude, the Coast Guard 
combines the chart with a deflection table, 
Deflection will betothe right in the Northern 
Hemisphere and tothe left inthe Southern 
Hemisphere, At various latitudes, deflection 
will be: 

LATITUDE DEFLECTION 
0 degrees to 10 degrees None 
10 degrees to 20 degrees 10 degrees 
20 degrees to 60 degrees 20 degrees 
Greater than 60 degrees 30 degrees 

Ocean Geophysicists to Measure 

Movement of Magnetic Poles 

U. S. Naval Oceanographic Office geo- 
physicists are trying to determine how far 
the North and South Magnetic Poles have 
moved since the last airborne geomagnetic 
surveys over the Arctic and Antarctica 8 
years ago. 

Two flights were scheduled in September - 
October to investigate this natural phenom- 
enon--movement of the magnetic poles, de- 
fined by scientists as areas, not points, where 
the inclination of the earth's magnetic field 
is 90 degrees. 

On their last trip to the South Magnetic 
Pole, the geophysicists confirmed the exist- 
ence of 2 distinct magnetic poles and the pos- 
sibility of a third in the South Polar area, 

The Operation 

The geophysicists will use an instrument 
called the Vector Airborne Magnetometer to 
find the 90-degree inclinations that mark the 



2polar areas, The magnetometer, which 
measures magnetic intensity, will guide them 
to the North Magnetic Pole by telling the di- 
rection of true north and magnetic north. 

The South Magnetic Pole produces more 
magnetism than the North Magnetic Pole, 
which since 1831 has moved from a moder- 
ately disturbed region to a relatively quiet 
area. The difference in magnetic intensity 
at the 2 poles is due, in part, to the fact that 
the South Magnetic Poleis closer tothe center 
of the source of the earth's magnetic field 
thanthe North Magnetic Pole. The center is 
under Southeast Asia, 80 miles from the 
center of the earth. 

The South Magnetic Polar area also gen- 
erates more local magnetism than the North 
Magnetic Pole because the crustal rock in the 
southernpolar area gives rise to local mag- 
netic abnormalities. The chemical composi- 
tion of crustal sedimentary rock found near 
the North Magnetic Pole creates less mag- 
netism than the volcanic rock at the South 
Magnetic Pole. 

"Because we are interested in the main 
magnetic field as opposedto magnetism gen- 
erated by local geological characteristics, we 
will be flying at altitudes of 10,000 to 15,000 
feet to eliminate any distortions caused by the 
magnetism of localrocks,'' the director of the 
Oceanographic Office's Airborne Branch said. 

Poles Travel in Ellipses 

Observations since 1831 at the North Mag- 
netic Polehave caused scientists to theorize 
that the poletravelsin a series of ellipses on 
its circular path around the North Geographic 
Pole. In the 137 years scientists have been 
watching the magnetic pole's movement, it has 
yet to complete one ellipse. 

Since 1841, scientistshave watched the 
South Magnetic Pole, which also movesina 
series of ellipses around the South Geographic 
Pole, The circular movement of the South 
Magnetic Pole is exactly opposite from the 
path taken by the North Magnetic Pole, 
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Barbados Project Studies 

Tropical Ocean’s Top Layers 

Seventy scientists directed by Dr. Michael 
Garstang of Florida State University have 
completed the Barbados Project, the most 
ambitious study ever made of the top layers 
of the tropical ocean and the atmosphere above 
it. In this region, extending from the top 
layers of the ocean to the cloud layer about 
2,000 feet above, much of the sun's heat, 
soaked up by the tropical ocean, is released 
into the atmosphere, powering weather sys- 
tems and hurricanes moving to other latitudes, 

Project Barbados Based 

Barbados was chosen as a base because it 
is the most easterly islandin the West Indies. 
It extends into the Atlantic across the con- 
stantly blowingtrade winds, which mix latent 
heat, in the form of water vapor, with the air 

above the sea. 

Methods 

Using aircraft, instrument towers, teth- 
ered and free-floating balloons, ships and 
buoys, the meteorologists recorded temper- 
atures, moisture, wind speed and direction, 
oceancurrents, and cloud cover on magnetic 
tapes. Measurements were made alonga 
90-mile line, from a ship anchored 60 miles 
eastof Barbadosto a buoy anchored 15 miles 
west. 

The data, gathered in only 3 months, will 
take 5 years to analyze. An even more am- 
bitious study of the area has been scheduled 
for next Summer; in 1970, a sea-air study 
will be made over portions of Florida and the 
Gulf, 

ESSA Laboratory in Miami 

The Coast and Geodetic Survey has opened 
the Engineering Development Laboratory, a 
testing facility for oceanographic systems 
development, in Miami, Florida. The lab, a 
branch of the Office of Systems Development, 
will support the Atlantic Oceanographic Lab- 
oratoriesinMiami, Both are part of the En- 
vironmental Science Services Administration 
(ESSA), 



16 

The lab uses satellite navigation methods 
to develop projects related to high-speed 
charting methods and buoy tracking of ocean 
currents, It is stationing deep-sea buoy 
arrays for ocean current, tide, and wave 
measurements, and for magnetic obsServa- 
tions, 

qe 

Underwater Camera 

Takes Circular Pictures 

Naval Oceanographic Office divers are 
using a modified underwater camera to take 
panoramic pictures, The camera films the 
areaadiver would see if he were rotated 350 
degrees around his centrallocation, His body 
prevents the camera from taking a complete 
360-degree exposure. 

Divers used the camera recently in North 
Carolina waters to test it as a surveying in- 
strument, Panoramic pictures may help chart 
the ocean floor by establishing the center of a 
circle, and by enabling oceanographers to 
measure dimensions of the terrain withinthe 
circle, With distance as the known factor, a 

diver -surveyor can pinpoint the exact location 
of any submerged object inthe camera's view. 

The Camera 

The camera, NAVSCAN LOtype KE34A, is 
little more than a foot wide from handle to 
handle, It can withstand the pressure at 100- 
foot depths. Packed with 100 feet of 35mm 
ASA 400 TRI-X film, it can take 75 circular 
exposures, Each350-degree negative is 0.85 
of an inch wide to 14.7 inches long, The 
camera has an f-8 to 22 lens and a 1/150 
second shutter speed, 

New Diving Techniques Used 
in Cobb Seamount Operation 

During the week of October 6-13, a Project 
Sea Use team carried out diving operations 
on Cobb Seamount, asubmerged mountain 270 
miles off the Washington State coast. 

Diving from the research vessel ''Ocean- 
ographer,'' the team received special mix- 
tures of oxygen-enriched air through life lines 
beneath the ship. At these depths, regular 
compressed air would have produced "nitro- 
gen narcosis,'' a loss of physical and mental 

capability requiring extended decompression 
stopsfor surfacing divers. Increased oxygen 
reduces nitrogen absorption, lengthens bot- 
tom time, and eliminates decompression 

stops. BCF's decompression chamber was on 
board, outfitted to receive the divers for re- 
compression, and to reduce air pressure 
slowly enough to prevent decompression sick- 
ness or "bends." _. 

i 
C&GS Research Vessel Christened 

The new Coast and Geodetic Survey (C&GS) 
vessel ''Researcher,'' christened earlyin 
October in Toledo, Ohio, is the first of a new 
class of compact survey ships. 

The 2,800-ton, 278-ft. ship, capable of 
handling helicopters, is equipped with the 
mosthighly sophisticated electronic and sci- 
ientific instruments. She has an underwater 
bow bulb to house deep-finding transducer 
arrays, a 20-ton oceanographic crane de- 
signed to launch and retrieve small research 
submersibles, the latest navigational and 
weather devices, and can use satellite sys- 
tems. Completely air-conditioned, she has 
4,000 feet of enclosed laboratory space and 
accommodations for 18 scientists. 

After completion, in 1969, she will conduct 

oceanographic surveys in the Atlantic Ocean 
and the Gulf of Mexico. 



Foreign Fishing Off U. S. 
in August 

NORTHWEST ATLANTIC 

About 213 Soviet, Polish, East and West 
German fishing vessels were sighted, 32 
fewer than in July. 

Catches observed onallvessels were only 
fair. Sterntrawlerslandand store catch be- 
low decks quickly, reducing the chances of 
observing fishon deck. However, many side 
trawlers, which carry catch on deck until it 
is dischargedto support vessels, have shown 
only limited catches, Apparently catch per 
unit of effort was less than in previous years. 
Catch was principally herring, with some 
small haddock, whiting, and mixed ground- 

fish. 

Soviet: An estimated 118 vessels--7 fac- 
tory sterntrawlers, 100 medium side trawl- 
ers, 2 factory base ships, 7 refrigerated fish 
transports, 1 tug, and 1 tanker--fished inten- 
sively along the 40- and 50-fathom curve 
around Georges Bank, In early August, large 
concentrations spread along the eastern 
slopes, but by mid-month the fleet shifted 
west and was northeast of Cultivator Shoals 
to east of Nantucket Lightship. 

Polish: Thirty-five vessels were sighted 
fishing along the eastern and northern slopes 
of Georges Bank, This is about double the 
number reported in August 1967. 

German; Twenty-nine West German and 
31 East German vessels fished along the 
northern slopes of Georges Bank during the 
first 3 weeks, Lateinthe month, they moved 
to areas just off Cape Cod and Cultivator 
Shoals, 

Romanian; The sterntrawler ''Galati" 
was sighted in mid-month for the first time 
this year, She had been Sighted in August 
1967, 

During the third week in August, from 50 
to 75 Soviet, Polish, East and West German 
vessels suddenly moved inshore to fishing 
grounds 12 to20 miles southeast of Chatham, 
Mass,, off Cape Cod, After August 23 they 
moved 25 to 40 miles out from the nearest 
point of land, 

It 

IN GULF OF MEXICO 
AND OFF SOUTH ATLANTIC 

No foreign fishing vessels were sighted 
south of Cape Hatteras or off Florida, There 
were unconfirmed reports of a Cuban vessel 
long-line fishing 55-60 miles south of Grand 
Isle, La. 

OFF CALIFORNIA 

One Soviet vessel, the fishery research 
medium trawler ''Ogon,'' was sighted about 
17 miles west of Point Reyes. 

OFF PACIFIC NORTHWEST 

Forty-eight Soviet vessels, including 4 
research or exploratory vessels, were 
sighted, The greatest effort was made in the 
hake fishery off Washington, Catches obser- 
ved being hauled on deck varied from water 
hauls to 40,000 lbs. Some sterntrawlers 
caught 50-80 metric tons a day. 

OFF ALASKA 

Soviet: Between21 and 25 fishing vessels 
were Sighted, One processing vessel and 4-6 
stern trawlers, south of central Aleutians, 
and 3 sterntrawlers with 1 processing vessel 
around the Near Islands, fished for Pacific 
ocean perch, Ten medium trawlers fished 
for Alaska pollock, flatfish, Pacific ocean 
perch and gray cod along the Continental Shelf 
edge in the Bering Sea, A medium research 
trawler engagedin king crab research in the 
eastern Bering Sea, A U.S, scientist boarded 
the vessel for about a week in mid-August, 

Japanese: The number of vessels varied 
between 170 and 180, 

Four to 6 stern trawlers fished Pacific 
ocean perch in the Gulf of Alaska, Six to 18 
stern trawlers fished for perch along the 
Aleutians, The perch fishery in the Bering 
Sea, along the Continental Shelf edge north=- 
west of the Pribilofs, continued by at least 
20 independent sterntrawlersinearly August 
decreased by month's end, 

Inthe minced fish meat and fish meal fish~ 

ery, 3 factoryships and 63 trawlers centered 
onthe Continental Shelf northwest of the Prib=- 

ilofs, and 2 factoryships with 37 trawlers 
fished on the Shelf east of Pribilofs. 
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Alaska Pollock 
Flatfish 

Gray cod 
Pacific ocean Perch 

Species: Pacific 
ocean 

175° Wy 170° 165° 

Species: 
Pacific ocean perch 

160° 155° 150° 145° 140° 135° 

Soviet fisheries off Alaska August 1968; by number of vessels and species taken. 

Two king crab factoryship fleets continued 
fishing onthe Continental Shelf, north of Port 
Moller, inthe eastern Bering Sea, One tanner 
crab expedition was located about 120 miles 
northwest of the Pribilofs fishing conical- 
shaped pots set on a long line, 

Two small stern trawlers began fishing 
on known shrimp grounds near Two-Headed 
Island off southwest Kodiak Island, One was 
observed hauling aboard a trawl containing 
about 2 tons of shrimp, Two Japanese ves~- 
sels fished for shrimp in the same area in 
summer 1967, 

bone damage. 

WHAT IS THE "BENDS" AND HOW DO DIVERS BECOME AFFLICTED WITH IT? 

High pressure at depth causes some of the nitrogen in a diver's body tissue to 
dissolve inhis blood. If he ascends too rapidly, bubbles will form in the blood and 
collect in his joints andbone marrow, causing the extremely painful condition known 
as the ''bends."' It is not ordinarily fatal unless bubbles collect in the spinal cord 
or brain, but the pain will continue for several days unless the diver is put under 
pressure and decompressed gradually; if the condition goes untreated there will be 

After a long dive, a diver is returned to normal pressure gradually so that 
nitrogen in the blood may be released through the lungs, avoiding the "bends." 
("Questions About The Oceans," U. S. Naval Oceanographic Office.) 



STATES 

Alaska 

1968 SALMON PACK DOUBLES 1967's 

By Sept. 1, the 1968 Alaska canned salmon 
pack was 3.1 millioncases--more than double 
the 1967 pack of 1.4 millioncases for the same 
period, reports BCF Juneau. 

Compared with the high 1966 pack of 4 mil- 
lion cases and 1965's 3,3 million, the 1968 
packis considered good. During the past 13 
years, the pack has neared or exceeded the 3 
millionfigure 6 times; it averaged about 2.8 
millioncases. The 3.1 millioncases on Sept. 
1 is well above the 13-year average. When 
the final pack figures have been tabulated, the 
1968 pack may wellbe one of the best for this 
period, 

Record Pinks Caught 

The 19.6 million pinks caught in south- 
eastern Alaska are more than the number 
caught in the 1966 season when a record 
1,013,825 cases were packed, The small 
size of the pinks, 2.8 to3.5 pounds, compared 
to a normal 4,2 to 4.4 pounds, limited the 1968 
case pack as of August to 932,281 cases, 

Except perhaps for Bristol Bay, BCF 
Juneau points out, this has been a good year 
everywhere in Alaska, It should bring the 
State back to first place among the States in 
value of landings and fish products produced. 

Along withthe increase in salmon canning 
is arecord productionof salmon caviar, BCF 
Juneau expects that the value of this byproduct 
will amount to $16 million--and will rival or 
perhaps exceed the value of the total U. S.- 
Canadian halibut catchfor 1968, Caviar pro- 
duction has special value because nearly all 
of it will be exported, 

19 

Massachusetts 

NEW BOSTON FISH PIER COMPLEX 
PROPOSED BY PORT AUTHORITY 

The Massachusetts Port Authority pro- 
posed on September 12 that a $14.6 million 
Boston Pier complex be built to revitalize the 
city's declining fishindustry, An engineering 
firm has prepared a feasibility study. 

The Port Authority and the engineering 
consultants said primary causes of the decline 
were fragmented and old-fashioned operations 
and lack of understanding of the fresh fish 
market's potential, 

Boston Near Rich Source 

Edward J. King, executive director, Mas~ 
sachusetts Port Authority, noted that one of 
the richest sources of high-quality fresh 
fish--haddock--exists within 300 miles east 
of Boston, A potential $100-million fresh- 
fish market ininterior United States is within 
a day or two's drive to the west of Boston, 

Study's Findings 

The Fish Pier complex study, sponsored 
by Port Authority andthe Boston Fish Market 
Corp., stressed the need for more efficient 
handling of fishfrom boat to display and auc~ 
tion areas; reduction of damage to fish during 
processing and handling; tighter controls on 
auctioneering practices; automated process= 
ing operations; consolidation of warehousing 
and storage facilities; elimination of truck 
and other traffic congestion; and more exten- 
sive use of transportation systems including 
air and rail; and consolidation of all fish-in- 
dustry functions and operations in the fish- 
pier area. 

Approval Needed 

If the fishing industry goes along with the 
Authority's proposal, it will be presented to 
the Authority's membership for considera~ 
tion, 

OK OK 
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Biologists Breed Lobsters Selectively 

By John T, Hughes* 

After 5 years of research and selective 

breeding, biologists at the Massachusetts 

Lobster Hatchery and Research Station, Vine- 

yard Haven, have successfully produced al- 

bino and all red colored lobsters. 

The North American lobster (Homarus 

americanus) normally has a dark green shell 

with small spots of brown, white, yellow, and 

red, At times rare albino lobsters are caught 

and also lobsters that are red, blue, or yel- 

low. The biologists at the station believed 

that the oddcolored lobsters could be mated 

with one another and some of the offspring 

would carry genetically the odd-color char- 

acteristics of the parents, 

Early Results 

Five years ago lobstermen throughout 

New England were asked to save all odd 

colored lobsters for delivery to the research 

station, Inspring 1965, an all-red male lob- 

Eggs 

were extruded the following summer and they 

ster was mated with2 all-red females. 

hatched in 1967, (From time of copulation 

until the eggs hatchis about 18 months.) Ap-~ 

proximately 50% of the newly hatched fry 

were allredas the parents, 25% were albino, 

and 25% were 'normal'', In spring 1966, the 

same redmale was used to fertilize an all- 

The 

eggs hatched in early summer 1968, Again 

red female anda lemon-spotted female, 

some of the fry produced were all red, some 

were albino, some yellow spotted, and some 

normal, These lobsters are now beyond their 

tenth molt and almost 2 inches in total length. 

Valuable Research Tool 

The biologists feel that stock from these 

lobsters will be very valuable as a research 

tool. As yet, no suitable lobster tag has been 

developed that will remain with a lobster 

after molting. ‘Therefore, it has not been 

possible to follow the migrations or move- 

ments of large numbers of lobsters over a 

period of years. Today's tags are so large 

that it is necessary for a lobster to be 2 

years old before it can even carry the tag, 

Itis felt that these rare colored lobsters can 

be used as natural tags and studies of their 

movements can be started as soon as they 

hatch, 

This initial work using selective breeding 

and choosing desired characteristics suggests 

to the Massachusetts biologists that it will be 

possible to choose well-proportioned, fast- 

growing parents to produce market~-size lob- 

sters in half the 6 years it takes in the wild. 

“Director, State Lobster Hatchery and Research Station, Vineyard Haven, Mass. 02568. 



Florida 

ACOUSTIC SIGNALS ATTRACT FISH 

"A significant breakthrough in attracting 
certain species of commercial fish to arti- 
ficially generated acoustic signals'' was an- 
nounced recently by the University of Miami's 
Institute of Marine Sciences. The Institute 
stated: "It is quite possible that, in the near 
future, commercial fisheries can use the In- 
stitute's techniques of attracting fish, coupled 
with the use of bait as reinforcement, to in- 
crease their catches ofcertain species. This 
is particularly true of existing snapper and 
grouper fisheries in the Gulf of Mexico and 
Caribbean Sea areas.’ 

Tests in Gulf Stream 

Institute Professor Joseph D. Richard 
earried out extensive field tests, These 
showed clear attractionof considerable num- 
bers of demersal predatory fish to an area, 
inthe Gulf Stream, where a submerged sound 
source transmitted pulsed, low-frequency 
acoustic signals. The source, an acoustic 
projector, is mounted on the ocean floor in 
20 meters of waters, about 1 mile off Bimini. 
Prof, Richard observed the fish through an 
underwater television system. Many of his 
field tests have been permanently recorded 
on video tape. 

The Species Attracted 

Nassau groupers, mutton snappers, mar- 
gates, yellowtail snappers, yellowfin 
groupers, and black groupers were attracted 
to the acoustic stimuli, So were several un- 
identified species of groupers and snappers. 
Sharpnose sharks, reef sharks, and nurse 
sharks also responded, 

On the other hand, herbivorous reef fishes 

common to the test area were not attracted. 

The signals transmitted in the field tests 
closely simulated the natural hydrodynamic 
sounds previously recorded by the Institute 
when predatory fish were feeding, In addition 
to the fish inhabiting the test region, these 
sounds should be attractive to other species 
with similar feeding habits, the Institute be- 
lieves. 

KO OH 
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BUILDS 'WINDOW ON THE SEA! 

A new ''window onthe sea''--a marine lab- 
oratory to send oceanographic research ves- 
sels out to study the Gulf and Atlantic--will be 
opened soon by Florida State University. 

At Turkey Point, 40 miles south of Talla- 
hassee, thereis a new 180-foot concrete pier. 
It is capable of accommodating moderate - size 
research vessels like the 160-foot ''Petrel," 
already in the harbor being converted for 
oceanographic research. The 65-foot 'Tur- 
siops," also being converted inthe harbor, will 
make aninitial cruise to the Yucatan Channel 
area this fall. 

Lab Facilities 

A research lab and classrooms building, 
shop building, superintendent's cottage and 
housing for 16 students will be completed 
shortly. The laboratory will sponsor studies 
in biophysics, genetics, meteorology, micro- 
biology, and geology of the local environment 
and Gulf, Students will spend one day to sev- 
eral weeks in on-the-spot classroom and lab 

work. 

One outstanding feature of the new labora- 
tory is a sea water retrieval, storage, and 
delivery system. The wateris storedin plas- 
tic tanks andtouches no metal, which is toxic 

to living sea organisms, 

CT ATs —-— AS 

Virginia 

HOW TO GROW OYSTERS 
IN MSX AREAS 

Oysters can be grown profitably in areas 
infested with MSX, reports Dr. Jay D. An- 
drews, head of the Department of Malacology 

at the Virginia Institute of Marine Science. 

MSX is a microscopic parasite that kills 
many oysters but is not harmful to humans, 
Itis a protozoan, or one-celled animal, which 
thrives inareas of high-salinity water. Death 
of oysters occurs mostly inthe warm season; 
the winter loss is minor, MSX is now inits 
tenth year in Virginia with no reduction of its 
activity. 
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MSxX IMMUNITY 

Laboratory -bred stocks held in trays, and 
natural sets in MSX areas, have demonstrated 
that oysters canacquire immunity to the dis- 
ease if exposed when young, Dr, Andrews 
says that survival has been consistently fa- 
vorable even through drought years, which 
raise the salinity that makes MSX more vir- 
ulent. Losses have been about 20% per year 
or less, not including losses from predation 
and smothering. 

Culture Program 

The following program for commercial 
culture in MSX areas is recommended: 

(1) Seed oysters must come from areas 
where MSX is active during spawning 
and setting period, Immunity is ac- 
quired early and remains fairly con- 
stant as oysters become larger and 
older, The Institute will check MSX 
activity in major seed areas using 
oysters from low-salinity, disease- 
free, areas. 

(2) Oysters must grow rapidly and be har- 
vested early if they are to be raised 
successfully, This will involve crit- 
ical decisions on time and size of seed 
oysters transplanted, They must be 
planted on firm bottoms suitable for 
small seed--relatively free from drill 
predation, Rapid growthis obtained by 
early transplanting (current year spat 
if bottom is hard) but this increases 
danger of predation, 

Where to Buy Seed 

The program is feasibleif Piankatank seed 

oysters are available. Seed from the lower 
James River wouldbe as suitable for planting 
in MSX-infested areas as Piankatank seed, but 
buy-boats buy oysters indiscriminately from 
tongers anywhere on the river, The risk of 
buying seed from up-river beds, which are not 
immune to MSX, is too great for planters to 
take. 

Other Problems 

Smothering, predation, Dermocystidium, 

and other problems--as well as MSX infec- 
tion--can destroy beds ofoysters. Trial 
planting on one bed, or involving one boatload 
of seed, should precede large plants in areas 
where MSX has destroyed oysters. 

Michigan 

CONSERVATION COMMISSION 
ACTS ON SALMON 

In August, the Michigan Conservation 
Commission increased from 3 to 6 the limit 
of coho and chinook salmon in a sport fisher- 
man's possession, Fishermen still may not 
have morethan 3 salmon in their possession 
while fishing or aboard boats--but they can 
have up to 6 salmon when ashore and not 
fishing. 

To Sell Surplus Salmon 

The Commission approved the Michigan 
Department of Conservation plan to sell sur- 
plus salmon for commercial purposes. High 
bidder for the surplus was Blackport Packing 
Co. of Grand Rapids, It received a contract 
to buy the salmon at 15.6 cents a pound, 

Most of the salmon will be taken at weirs 

on 3riverstributary to Lake Michigan, Sale 
money will go to Michigan's Game and Fish 
Protection Fund, 

Oregon 

DISEASES HIT SPRING CHINOOK 

The Oregon Fish Commission reported on 
September 6 that spring chinook salmon in 
adult holding ponds on the Middle Fork Wil- 
lamette were being attacked by several seri- 
ous diseases, Pathologists isolated and iden- 
tified Ceratomyxa, Henneguya, columnaris, 
furunculosis and kidney disease, Each dis~ 
ease alone can be serious; combined, they 
caused large-scale mortality. 

Death Rate Rose 

Only lor2fishaday died in late June, but 
the death rate later increased to 100 a day. 
Over 2,500 salmon had died by September. 
More than 10,000 big chinook, almost one- 

third the Willamette Falls escapement, were 
estimated to be in the holding ponds, or wait- 
ing to get infrom the river immediately below 
Dexter Dam. 

Ponds Chemically Treated 

Commission pathologists began treating 
the ponds 3 times a week with a chemical that 
reduces the effects of columnaris and fights 



the spread of external fungus, The treatment 
was largely a holding action because there are 
no specific cures for some of the diseases-~- 
and no facilities to handle the mass of fish 

involved, 

Past efforts to develop drugs and chem- 
icals to control disease, and to administer 
medication on a large scale, have been ham~- 
pered by lack of funds, specialized equipment, 
and facilities to take care of large numbers 
of adult salmon. Several serious diseases 
have been eliminated or minimized in hatch- 
ery-reared juvenile salmon by adding medi- 
cation to hatchery feed. Use of oral medi- 
cations at Dexter is impractical because adult 
salmon generally do not eat after leaving the 
oceanand entering freshwater. In the future, 
biologists hope to develop serums that can be 
incorporated into hatchery feed to immunize 
small fish against major adult diseases. 

Many Fish Return 

Despite the high mortalities, large num- 
bers of returning fish guarantee sufficient 
eggs for hatchery operations. Increasing 
numbers of adult spring chinook have returned 
to the holding ponds in recent years. In 1960, 
only 800 fish returned, but more than 10,000 
returned in 1967 and in 1968. 

The two holding ponds and the Willamette 
Hatchery, 30 miles upstream, compensate for 

fish losses caused by Dexter and Lookout 
Point Dams. The dams, built without fish 
passage facilities, block all anadromous fish 
from the Upper Middle Fork Williamette. Re- 
turning adults are collected in the ponds at 
the base of Dexter Dam and held until matu- 
rity. The eggs are taken, fertilized, and 
transferred to the hatcheryfor incubation and 
rearing. Thesmallfishare trucked back and 
released below Dexter Dam. 
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OPENS NEW SPAWNING AREA 

The construction of afishladder at Valsetz 
Dam makes available to Siletz River salmon 
and steelhead 30 miles of new spawning 
grounds thisfall, The dam on the South Fork 
of the Siletz, about 72 river miles from the 
ocean, was built in the 1920s, without fish- 
passage facilities. Since 1950, when an im- 
passable falls about 7 miles downstream was 
laddered, it blocked upstream fish passage. 
The fish ladder should be completed in time 
to pass coho and winter steelhead this year. 
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In 1964 and 1965, hatchery surplus adult 
steelhead, and coho fingerlings and adults, 
were released abovethe dam, Later, spawn- 
ing-ground surveys, and trapping of down- 
stream migrants at the dam, confirmed a be- 
lief that the area had excellent natural pro- 
duction potential. 

Valsetz Latest In Program 

The Valsetz Dam fish ladder is the latest 
project ina program begun in 1965 to provide 
adequate fish passage at every dam on Oregon 
salmonand steelhead streams, Fish passage 
has been improved or established on more 
than 840 miles of stream so far, New fish- 
ways have been built, old ones improved, and 

dams removed at 40 different sites throughout 
the state, Totalnatural salmonand steelhead 
production from these areas should add 50,000 
chinook, coho, and steelhead annually to sport 
and commercial catches. 

California 

ACTS TO PROTECT KING SALMON 

In August, the California Fish and Game 
Commission adopted a 3-point emergency 
program to protect the declining fall run of 
king salmon in the Central Valley. 

The bag limit was reduced from 3 to 1 
salmononmajor streams in the Central Val- 
ley from Sept. 1 through Dec. 31. The streams 
include the Sacramento, San Joaquin, Amer- 
ican, Feather, Merced, Mokelumne, Napa, 
Stanislaus, Tuolumne, and Yuba rivers and 

Elder, Putah, Stony, and Thomes creeks. 

The spawning closure on the Sacramento 
River was extended from Keswick Dam to the 
Red Bluff Diversion Dam from Sept. 1 through 
Dec, 31. 

The 3-mile stretch of the Sacramento River 
from the Highway 99 Bridge downstream to 
the Cypress Street (Old Highway 44) Bridge in 
Redding was closed to all fishing year round. 

Ocean Catch Down 

The ocean catch of king salmon has declined 
steadily from about 800,000 in 1964 to 400,000 
in 1967. The fall run of salmon returning to 
spawn in the Central Valley dropped from 
300,000 to 175,000 in the same period. 
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1968/69 ANCHOVY REDUCTION 
FISHERY QUOTA SET 

The California Fish and Game Commission 
has set a 75,000-ton quota for the 1968/69 
anchovy reduction fishery, the same as the 
past 3 seasons, The season for the northern 
permit area opened August 1 will close May 
15, 1969, and the area quota remains 10,000 
tons, 

Southern Area 

The season for the southern permit area's 
5 zones will be Sept. 15-May 15, Each of 4 
inshore zones willhave a 5,000-ton quota; the 
offshore zone has_45,000 tons, 

If the quota for either permit area is 
reached, the Commission will consider in= 
creasing the quotafor that area, Last season, 
there was no fishing in one zone and light 
effortinseveralothers. Landings of anchovy 
for reduction were 6,505 tons for the 1967/68 
season, 

The anchovy population in California wa- 
ters is estimated at a minimum of 2 million 

tons. 

Texas 

TOXIC ALGAE KILLS HATCHERY CATFISH 

The killer of fishinponds of the Parks and 
Wildlife Department's hatchery at Sheldon, 
northeast of Houston, has been discovered and 
controlled after 2 destructive years. It 
was one of the toxic blue-green algaes of the 
genus Anabaena, 

A schoolof fry (baby fishlessthan2 inches 
long) would be alive and healthy--andthe next 
minute, hundreds would be dead. In summer 
1967, only a few fish were killed, but in 1968 
the loss ran into thousands, The hatchery 
production of catfish seemed seriously af- 
fected, 

Cause Discovered 

Two hatchery men watching a large school 
of baby catfish fry gulping their way through 
the water sawthem feed on microscopic bits 
of food on the surface, The fry's route took 
them into blue-green scum Immediately, 

hundreds of the little fish showed signs of 
distress anddied. The green scum, an algae, 
was the killer. 

Hot weather had caused the algae to 
"bloom,''rise to the surface, and form scum. 
Tronically, the care hatchery fish receive 
added to their mortality. Small catfish in 
hatcheries are accustomed to feeding on the 
surface. Their diet is supplemented with 
finely groundfood scattered onthe water. The 
fishhad mistaken the toxic algae (few algaes 
are toxic) for food. 

Once identified, chemical control of the 

plantissimple. Catfish farmers should look 
for the phenomenon in their hatcheries, ad- 
vises the Texas Parks and Wildlife Depart- 
ment. 

_ 
There are 1,356.5 acres of water in Texas 

being used for catfish cultivation, These 
should produce an estimated 3,694 tons of fish 
in 1968. 

Commonwealth of Puerto Rico 

Receives Former BCF Lab 

In 1941, the University of Puerto Rico gave 
BCF 2 acres of land on which to build a $25,000 
fishery research laboratory, Since 1948, 
when BCF personnel were withdrawn, the lab 
has served the university's marine-biology 
program, Thelabwas declared surplus gov- 
ernment property and recently was donated 

to the university. 

The BCF lab had sought better methods of 

using available species and taught refrigera- 

tionand marketing techniques. Some explor- 

ation for pelagic species, such as tuna and 

mackerel, was done. 

Puerto Rican Industry 

Puerto Ricans eat much more fish than is 

available from the immediate vicinity, Abun- 
dance of fish is limited because the island, 
peak of a high ocean mountain, lacks the 
'shelf'' formation that provides fishing 
grounds for most coastal areas, 

There are 4 tuna canneries on the island. 

Most of the tuna is caught in the tropical 
Pacific, transported through the Panama 
Canal, and landed at Puerto Rico for proc~ 

essing. =~ 
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BUREAU OF COMMERCIAL FISHERIES PROGRAMS 

Thread Herring Reared in Miami Lab 

For the first time, the ''thread" herring 
(Opisthonema oglinum) has been reared from 
egg through juvenile stages in a marine lab- 
oratory. This was achieved in BCF's Miami 
Tropical Atlantic Biological Laboratory 
(TABL). 

According to Laboratory Director Dr. 
Carl J. Sindermann, research scientists there 
strove for many months to devise means of 
nurturing pelagic (open-sea) fish native to 
tropical Atlantic waters, under artificial 
circumstances, from egg to healthy adult, 
Their work with the thread herring proved a 
shining success. 

The silvery, compressed fish is plentiful 
inthe waters around the southeast U.S, It is 
considered a good source of fish meal and a 
potential source of fish protein concentrate 
(FPC). Itis called thread herring because of 
along, slender filament that extends back 
from the dorsal fin almost to the tail. 

The Operation 

Dr. Sindermann said it was the first time 
marine biologists had been able to identify the 
thread herring inits larval stage (between egg 
and almost fully formed juvenile), 

The 300 eggs measuring about 1 millimeter 
each that began the project were caught in the 
Gulf Stream by plankton sampler manned by 
laboratory scientists Dr, William J, Richards 
and Barbara Palko, The eggs were transfer - 
red to a TABL aquarium containing water 
from the site of capture. Two days later, 
they hatched intothe larval stage: tiny crea- 
tures about 4millimeters long, The third day 
after capture, the larval fish began to feed on 
plankton gathered from nearby Biscayne Bay. 
Water temperature was maintained at 80° F. 
throughout the experiment, 

Within 30 days, the larvae had developed 
into juvenile fish 1 to 2 inches long--big 
enough for biologists to be sure of the species. 
Survivalrates are considered excellent at 30 
to 40 percent of the original 300 eggs, or well 
over 100 healthy thread herring. The survi- 
vors are expected toreachtheir normal size 
of 8 to 10 inches. 

The TABL scientists say that although a 
number of freshwater species of fish have 
been cultured from egg to maturity, each suc- 
cessfulrearing of a marinefish represents a 
rare and significant achievement. 

Genetic Variants Point to 

Isolated Populations of Pacific Hake 

"Studies on genetic variants in Pacific hake 
(Merluccius productus) strongly support the 
hypothesis that there are at least two distinct 
and isolated populations~-one in Puget Sound 
and another off the coasts of Washington, Ore- 
gon, and California.'' This was reported by 
Rae R. Mitsuoka, writer-editor, BCF Biolog- 
ical Laboratory, Seattle, Wash. 

Pacific Hake (gauge = 15 cm.). 

He disclosed: ''Puget Sound hake are gen- 
erally smaller (average, 35cm.) thanthose in 
coastal waters (average, 50 cm.). The oto- 
liths, or ear bones, of the two populations also 
vary. It is more difficult to assign ages to 
hake from Puget Sound because the annular 
zones are more irregular (although this dif- 
ference may not necessarily be a function of 
the smaller size), Hake of oceanic size have 
occasionally been caught in Puget Sound, 
which raised the question of whether the larg~ 
er fish were migratory or indigenous. 

"Twoenzyme systems, which directly re- 
flect basic genetic differences of hake, were 
studied. These systems included esterase 
variants inthe eye fluids and lactate dehydro- 
genase (LDH) variants in extracts of liver 
tissue. 

"The gene frequencies of the large and 
normal fishin Puget Sound agreed with those 
of smaller fish from the same area, This 
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indicated that the larger fish are indigenous 
to Puget Sound, It is interesting that all the 
large hake caught in Puget Sound were fe- 
males, which are larger at maturity than 

males," 

The genetic studies were conducted by his 
colleague, Fred M, Utter, 
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55,000 Fur ere on Pribilofs 

The harvest of fur seals on the Pribilof 
Islands through August 13 was about 55,000: 
45,000 males and 10,000 females. The har- 
vest of males ended August 13; that of females 
continued through August 19 until the quota of 
13,000 was reached, 

Below 1967 & Prediction 

The male harvest was 10,000 below 1967's 
and 5,000 below prediction, 
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Harvesting Catfish in Hot Weather 

Continued progress on safe harvesting of 
live catfish from farm ponds during hot sum- 
mer months resulted from experiments at the 
BCF Exploratory Fishing Station, Kelso, Ark, 

A floating 300-gallon-per-minute pump 
was used to circulate water through catches 
in a fishbag during seining operations, Four 
catches, ranging from 3,000 to 10,000 pounds 
each, were successfully handled even when 
water temperatures exceeded 90° Fahrenheit. 

BCF’s Fast-Sinking Tuna Purse Seine 

Catches Elusive School 

BCF's experimental fast-sinking purse 
seine, fished by the ''Liberty' in the Pacific, 
took 30 tons of bonito in one set, This fol- 
lowed unsuccessful attempts by 2 other ves~ 
sels using conventional seines to catch the 
school 
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‘Hero’ Conducts Fishing Gear Trials 

The new National Science Foundation (NSF) 

vessel Hero left the Washington, D. C., Navy 
Yard on Sept, 10 to carry out fishing-gear 
trials while en route to Miami, Fla. 

The Hero is a 125-foot, diesel-powered 
but sail-equipped, wooden ship built for re- 
search in Antarctic waters. BCF's Seattle 
(Wash.) Exploratory Fishing and Gear Re- 
search Base recently received an NSF grant 
to conduct surveys of midwater and demersal 
(bottom dwelling) species from the Hero in the 
Antarctic. The Seattle staff will begin to 
participate inthe Antarctic programin April- 

May 1969, 

Seattle Aids Hero 

Before the Hero left Washington, Miles 
Alton and Ian Ellis of the Seattle Base in- 
stalled midwater trawl gear and depth-tele- 
metry equipment, They accompanied the ves- 
sel to Miami to handle any problems, 
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Vacuum-Stern Thawing 

of Frozen Fish Is Tested 

Scientists of the BCF Gloucester (Mass.) 

Technological Laboratory recently tested the 
vacuum-steam thawing process for rapidly 
thawing blocks of frozenfish, They were per~ 
mitted to use the test facilities of the Croll- 
Reynolds Company in New Jersey. 

In one test, the internal temperature of a 
frozenand glazed block of shrimp was raised 
from the low 20s F, to about 65°-70° F., by 
exposing the shrimp to a 10-second burst of 
steam under vacuum, Almost all ice was re~ 
moved; the individual shrimp were separated 

very easily. 

Process Has Good Potential 

The researchers believe these results 
show the good potential of the process for the 
shrimp industry-~and suggest that the pos~ 
sible usefulness of the process to the tuna 
industry be investigated. 

Vacuum-steam thawing has these advan- 
tages: thawing is achieved very quickly be- 
cause it takes place in a vacuum; oxidation 



problems are almost eliminated; weight 
losses are minimal because thawing occurs 
in a moist atmosphere; bacteriologic prob- 
lems of water thawing are eliminated; heat 
damage to the product is minimal, 

Controlled Atmosphere Shipment 

of Fresh Fish Studied 

BCF Technological Laboratories at Ann 
Arbor, Mich., and Seattle, Wash,, have con- 
ducted research on the use of controlled at- 
mosphere to extend the shelf life of fresh fish, 
Preliminary tests showed that fresh salmon 
ean be kept under refrigeration for 20 days 
in a controlled-atmosphere container without 

spoiling. 

To evaluate the benefits of this new pre- 
servation method, BCF staff is working with 
TransfreshCorp. on atrial shipment of fresh 
silver salmon by truck to a Washington, D. C., 
retail chain. 

Truck shipments using controlled-atmos~ 
phere containers and refrigeration may offer 
an alternative to the more expensive air ship- 

ments, 
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Fresh Coastal Fishery Products 

Flown to Midwest 

BCF's marketing staff helped to increase 
the amount of fresh coastal species airshipped 

into U. 8S, Midwest markets this summer, 
Food chains in Minneapolis, Minn,, and Cleve- 
land, Ohio, were the latest to introduce fresh 
fishery products. 

One chain sold over 40,000 pounds of silver 
salmonina short period, Another sold 6,000 
pounds of fresh halibut and salmon this sum- 
mer; last year it successfully introduced 
fresh rainbow trout, 

Planes flying to the Midwest from the 
coasts are developing delivery "routes" for 
fishery products-~and servicing retailers in 
Milwaukee, Wisc., and Minneapolis on the 
same flight, 
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Plankton Workshop Held at La Jolla 

Scientists from BCF labs, the Bureau of 

Sport Fisheries & Wildlife, and the Scripps 
Institution of Oceanography took part in a 
BCF-sponsored Plankton Workshop at the 
Bureau's Fishery-Oceanography Center at 
LaJolla, Calif,, in late July. 

They discussed problems of accuracy, 
such as extrusion of plankton through the 
mesh of a net, avoidance of nets, effect of 
patchy plankton distribution on sampling pre- 
cision, and experiencesin such large cooper- 
ative surveys as EASTROPAC (Eastern Trop- 
ical Pacific program), 

Plankton Survey Effectiveness 

They showed much interest in the effec- 
tiveness of plankton surveys in evaluating 
distribution and spawning intensity of com- 
mercially valuable fish stocks, 

Plankton voluming and sorting, data 
analysis, larval fish identification, net towing, 
and new approaches to plankton sorting and 

collection were demonstrated. 
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Miami Lab Releases 

More Drift Bottles 

Thirty-six hundred empty beer bottles, in- 
animate researchers in a study of surface 
current patterns in the tropical Atlantic and 
Caribbean, were released by BCF'sR/V ''Un- 
daunted'' as she steamed to Africa last August. 
The bottles were donated to the BCF Tropical 
Atlantic Biological Laboratory (TABL) by the 
Miller Brewing Co, of Milwaukee. 

During 1967, almost 5,000 drift bottles 
from a previous donation were releasedin and 
around the Florida Straits, Caribbean, and in 
the eastern tropical Atlantic off Africa, Five 
hundred and eighty-two were recovered--an 
overallreturn of 13%, Some areas yielded a 
58% return, 

Each bottle contains sandfor ballast and a 
fluorescent, bright-orange card printed witha 
message in Spanish, French, Portuguese, and 
English, The message asks finder to fill in 
details about his discovery on an attached 
postcard addressed to TABL, TABL thanks 
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the finder, sends him a small chart showing 
track the bottle might have followed, and a 
cookbook of fishrecipes in Spanish and Eng- 
lish, 

Finders Send Personal Messages 

Many finders sendpersonalmessages, An 
ex-school teacher from Guyana was irate 
when he did not receive ''a special reward like 
even a small outboard engine;"' a fisherman 
from St, Jeandu Sud Island requested ''things 
necessary to subsidize my needs for fishing," 
and added: "'Iexpect you will make mea 
researcher;'' a Bahamian wrote that he had 
borrowed postage money and asked for ''a 
pocket full" in return; still another expected 
a transistor radio, 

A poignant communication in Spanish came 
from San Blas: 'Isaw abottle which contained 
a cardandalsodry sand, The sand had some 
particles which sparkled and the sparkles of 
sand and the card inside frightened me, I 
bent over and seized the bottle; I wanted to 
showit.... Webeganto open the bottle and 
take out the card, but we did not want to touch 
the sand because we were afraid of the glis- 
tening particles, The card is wrinkled be- 
cause we couldnot takeit out, Please excuse 
us for that," 

Lobster Tagging Study 

Off New England 

Scientists of BCF's Biological Laboratory 
at Boothbay Harbor, Maine, have tagged over 
2,000 lobsters off the southern New England 
coast, Their purpose is to learn about migra- 
tion, growth, and survival of deep-sea lob- 
sters--and their relationship, if any, with 
native coastal stocks, 

30 Recaptured 

Commercial fishermen have caught 30 
tagged lobsters, Several lobsters had made 
long shoreward migrations: one covered 97 
miles of ocean bottom in 27 days; another-- 
an egg-bearing female--traveled 77 miles in 
28 days. 
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‘National Geographic’ Features 

Research of Auke Bay Lab 

The research of BCF's Biological Labora- 
tory at Auke Bay, Alaska, was a major theme 
in the article on salmon appearing in the 
August issue of the National Geographic 
magazine, 

Photos included pink salmon spawning at 
Little Port Walter, Alaska, micro-wire 
tagging and fluorescent pigment marking of 
fry at Traitors Cove, Alaska, and tracing 
migration of pink and chum salmon at Olsen 
Bay, Alaska. 

Attraction of Herring to 

Artificial Lights Studied 

Biologists at BCF's Boothbay Harbor 
(Maine) Biological Laboratory have com- 
pleted studies on the attraction of herring to 
artificial lights. Repeated experiments have 
confirmed that attraction increases at lower 
temperatures, lights are more effective be- 
low the surface than above, and optimum light 
intensity is greater below. 

Prior Adaptation 

The effect of prior adaptation on response 
is stilluncertain, Although previous experi- 
ments indicated that prior adaptation to dark- 
ness produced a weaker response than prior 
adaptation to light, differences were not sig- 
nificant, and the experiments are being re- 

peated, 

Feeding Habits of Herring 

Other studies at the lab have shown that 
herring feed on herring, Larval herring re- 
mains were found in the alimentary tracts 
of 46% of the adult herring samples collected 
this summer, Continued sampling will enable 
researchers to estimate the frequency at 
which the adults prey on their young, 
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‘Delaware’s’ Gloucester Trawl Catches 

Exceed Commercial Catches 

The primary objective of the BCF Dela- 
ware's August cruise was to measure open- 
ings and other factors in 3 models of the 
Gloucester trawl under actual fishing condi- 
tions in 35 to 100 fathoms. (Cruise 68-7, 

Aug. 13-22.) A secondary objective was to 
take similar data on a #36 trawl for BCF's 
Biological Laboratory at Woods Hole, Mass. 

Twenty tows of various duration were made 
in the Bay of Fundy area, mostly where New 
England based trawlers were fishing. The 
researchers used 3 sizes of the BCF Glouces - 
ter trawl developed at the Exploratory Fish- 
ing and Gear Research Base, Gloucester, 

Mass. One tow was made off Cape Ann, Mass., 
with amanila #36 trawl. The Delaware's 
catches were equalor superior to the catches 
of the commercial vessels. 

Gloucester Trawls 

The 3 sizes of Gloucester trawls fished 
and measured were: (1) an88- foot headrope, 
100-foot footrope trawl with 43-inch mesh 
throughout the net, (2) an 86-foot headrope, 
106-foot footrope trawl with 6-inch mesh in 
wings and square and 43-inch mesh in re- 
mainder of the trawl, and (3) a 106-foot head- 
rope, 128-foot footrope trawl with 6-inch 
mesh in wings and square and 45-inch mesh 
in remainder of the trawl. Trawl number 3 
was made up and measured in anticipation of 
its use aboard the new sterntrawler research 
vessel ''Delaware II.'' All these trawls used 
the same setof rubber roller gear. This gear 
was made up of discs and 18-inch wing roll- 
ers in the wings and 22-inch rollers in the 
bosom (see illustration). 

Results 

Trawlnet factors inthe 4 trawls used were: 

Trawl Net Measurements Under Tow 

Footrope | Wing End Headrope Height | Wing Spread 

100! 12" iY 50! 
106! 13! 16! 48! 

128! - ans 40! 
#36 trawl 6! 68 41! 

Notes: (1) Figures shown are averages from all data collected o 
each trawl. 

(2) Data collected on Net B were influenced by numerous 
changes to trawl and rigging. The lack of a wing end height 
for net C was due to damage to wing end transducer. 

The figures givenare those recorded when 
the net had settled down and was being towed 
inastraight line. Over the years, trawl 
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instrumentation activities at the BCF 
Gloucester base have resulted in compilation 
of many readings onvarioustrawlnets. With 
few exceptions, it has been found that trawls 
require time to settle downbefore reasonably 
steady readings occur; also, that tides, rough 

seas, and types of bottom towed over are 

factors that affect trawls. 

The researchers report that use of the 
wing end transducer sounding downward in- 
dicates that the Gloucester trawls offer a con- 
siderable wing endheight. This has 2 obvious 
advantages: (1) the fish-herding effect of a 
wing is acting at afar greater height off the 
bottom, and (2) the possibility of a headrope 

hangup is reduced considerably. This was 
demonstrated ona previous trip. Atthat time, 

with the vertical wing-end transducer on the 
wing, aGloucester trawl was towed up a 

precipitous ridge from 94 to 62 fathoms depth. 
The wing end was 14 feet off the bottom at the 
start of the climb. This height diminished to 
4 feet before the trawl climbed over the ridge. 
Had the #36 trawl with its 6-foot wing end 
height been towed over this ridge, it is rea- 
sonable to believe that the headrope would 
have touched bottom. 

ROLLER GEAR 

x 
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‘ i atch 
Wing Roller Bosom Roller 

Roller gear used on Gloucester trawl; Delaware Cruise 68-7. 

Advantages of Trawl's Opening 

The trawl achieves a higher opening. At 
the same time, other fishing characteristics, 

such as bottom contact and wing spread, re- 
main constant--or comparable to a standard 
trawl. Obviously, the trawl should take better 
eatches of groundfish species, such as cod, 

pollock, haddock, and others that sometimes 

swim up off the bottom. Fishing results of the 
Delaware's Cruise 68-7 bear out this ad- 
vantage. Tocompare catch rates, tows 1 
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through 13 were made in an area in which 
commercialtrawlers were operating. During 
these tows, catches of the Delaware always 

equaled or exceeded catches of commercial 
vessels, although the Delaware's tows were 
much shorter. Tows 14 through 20 were not 
made in company with commercial trawlers 
but on grounds where fish apparently were 
much less abundant. 

There was no incident of damage to the 
gear under tow during the entire cruise. Re- 
ports of damage among the trawlers were 
heard over the radiotelephone. The results 
of this cruise and Cruise 68-2 suggest the 
roller rig used (illustrated on page 29)is 
more effective at reducing damage than the 
standard wooden rollers. More trials with 
this gear will be undertaken. 

Note: For additional information, contact Keith A. Smith, Base 
Director, or Robert A. Bruce, Fishery Methods and Equipment 
Specialist, EFEGR Base, State Fish Pier, Gloucester, Mass., 
01930, Telephone: 617-283-6554. 
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‘Rorqual’ Studies Post-Metamorphosed 
Herring and Their Environment 

BCF's Rorqual cruised the waters from 
Cape Ann, Mass., to Eastport, Maine, to de- 
termine the relative abundance and distribu- 
tion of post-metamorphosed herring (brit 3") 
and tosample their environment. (Cruise 

7-68, 8/7-8/22.) 

The ship's echo-sounder was operated 
continuously over the entire cruise transect 
from 5 to 50 fathoms. Fifteen trawl tows 
were made either with a Boothbay Depressor 
or shrimptry net on significant echo sounder 
traces to verify the presence of brit. Fifty- 
three surface temperature and salinity sam- 
ples were collected at selected transect points 
and at all tow locations. 

Preliminary Findings 

Medium-to-heavy surface traces were 
observed only from Penobscot Bay to Petit 
Manan. These traces were particularly heavy 
around the headlands from Dyer Bay to Mount 
Desert. From Penobscot Bay to Casco Bay, 
the traces were lightandscattered. Repeated 
tows through the waters where the traces oc- 
curred failed to take any fish. 
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‘Rorqual’ Checks Distribution 

of Larval Lobsters Off New England 

The Rorqual investigated the distribution 
of larval lobsters and other zooplankton in 
the waters from Cape Ann, Mass., to East- 
port, Maine. (Cruise 6-68, 7/17-8/6.) 

During Phase 1 (July 17-26), a 2x1m neus- 
ton net was towed to collect lobster larvae at 

the surface for 30 minutes inthe area shown 

on the chart. 

LEGEND: | 

© Gulf II and Coastal Continuity Stations 

® Additional Gulf I Tows 

6 Sampling Area for Larval Lobsters | 

+ ¥ + + + 
71° 70° 69° 65° 67° 

R/V Rorqual Cruise 6-68, July 17-Aug. 6, 1968. 

During Phase 2 (July 29-Aug. 6), oblique 
tows were made Simultaneously from 0 to20m 
for 30 minutes. The researchers used paired 
bongo nets (0.03 mouth area) and a Gulf III 
sampler at 10 coastal continuity stations - - 
and at 6 other stations shown on the chart. 
Neuston tows also were made at each sampling 
location. 

Preliminary Findings 

During Phase 1, 65 lobster larvae were 
collected on 3 inshore-offshore transects 
sampled off Casco Bay, Boothbay Harbor, and 
Muscongus Bay. Most of the larvae, 57 or 

88%, were in the first larval stage; 8 were in 

the second stage. First-stage larvae were 
widely distributed; second-stage larvae oc- 
curred only offshore. The catch-per-tow of 
larvae decreased from inshore to offshore in 
a distribution pattern that suggests inshore 
origin. The catch of larvae in the neuston 
tows made along the outer coastal area, from 
Cape Ann to Eastport, was limited to four 
stage one specimens, 



Zooplankton standing crop in summer de- 
creased to 2.28 cc/100m? (of water strained) 
from the preceding spring mean of 8.92 
ec/100m°. The greatest decrease was in the 
western area. Volumes in the central and 
eastern Gulf coast were not Significantly dif- 
ferent from the spring values. In previous 
summers, volumes generally decreased from 
west to east. During the cruise, however, 
zooplankton volumes among the 3areas sam- 
pled were not significantly different. 

U. S.-USSR Cooperation 

As part of the U. S.-USSR cooperative in- 
vestigation of plankton sampling methods, 
comparisons were made between the catching 
efficiencies of the Gulf IIIsampler and paired 
bongo nets (0.03 mouth area) used during the 
eruise. In 9 of 10 simultaneous tows made 
with the samplers, the bongos collected more 

zooplankton. The smaller zooplankters ap- 
parently were extruded through the rigid 
meshes of the Gulf III. The smaller copepod 
species--Pseudocalanus minutus, Acartia 
sp., and Centropages hamatus--were 5 to 30 
times more numerous inthe bongos. Catches 
of the larger copepods, particularly Calanus 
finmarchicus, were Similar inthe 2 samplers. 
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‘Cobb’ Tests Shrimp Trawl Separator 

BCF's John N. Cobb cruised for 26 days 
off Oregon testing shrimp trawls equipped 
with experimental devices for separating 
shrimp, Pandalus jordani, from other bottom- 

dwelling invertebrates andfrom fish. (Cruise 
96, ended 8/2.) 

Gear 

Basic gear was two 97 -foot headrope length 
semiballoon shrimp trawls having 2-inch 
stretch meshwebbing. Some tows were made 
using a shrimp try net with a panel of 3-inch 
web separating the trawlinto upper and lower 
sections. 

Methods 

Scuba-equipped gear specialists observed 
the trawls in operation and determined trawl 
configuration for various modifications. 

In several experiments, various portions 

of the trawls were covered with lightweight 
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¢-inch mesh web to determine escapement of 
shrimp and fish through the larger trawl web. 
Later, large areas of the trawl were covered 
with 2-inch web and the catch was isolated 

from the main trawl codend. 

Comparative tows between 2 trawls were 
made simultaneously by joining one wing of 
each trawland towing from a 3-warp system. 
The vessel trawl net reel was equipped with 
tow cable to pull the common center wing. 

An Oregon Fish Commission biologist 
gathered data on size, age, and sex composi- 
tion of shrimp retained in various experi- 
mental net configurations. 

Results 

Experiment 1: Exterior liners of ¢-inch 
mesh web, attached along each side panel of 
trawl from wings to intermediate, retained 
shrimp and fish that normally escaped through 
that part. Of the total catch made during 4 
tows, 60% of the shrimp were retained in the 
liner codend after passing through the 2-inch 
mesh trawl. Only 4% of the fish and inver- 
tebrates passed through to exterior section. 
Average proportion of age 1 shrimp was 0.7% 
in trawl codend and 4.8% in exterior liner. 

Exp. 2: An exterior liner of +-inch mesh 
web placed over top panel of trawl and aft to 
codend indicated that shrimp also passed 
through the top of trawl. Of total shrimp 
catch made during 10 tows, 29% were retained 
in the liner codend after passing through 2- 
inch top portion of trawl. Eulachon, Thalei- 
chthys pacificus, was the dominant species in 
the liner catch andcomprised 2% of total fish 
and trash catch. 

Exp. 3: Four tows were madewith a 2-inch 
mesh trawl completely enclosed, with the ex- 

ception of the trawl belly, in a series of ex- 

terior ¢-inch mesh covers. Riblines added 

to trawl side seams allowed side panel mesh- 
es to open fully soshrimp couldpass through 
and be separated from remainder of the catch. 
Ninety-three percent of the shrimp captured 
did pass through the 2-inch trawl web and 
were retained by the external covers. 

Exp. 4: A small Gulf-of-Mexico-type try 
net, which incorporated a horizontal 3-inch 

mesh web panel to separate upper and lower 
parts of the trawl, successfully restricted 
nearly all trash species to bottom portion of 
trawl. Unfortunately, although most unwanted 
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species were separated, only about 17% of the 
shrimp passed through the separator panel 
into the top section. 

Exp. 5: A dual net trawling technique was 
tested that permitted an experimental net to 
be fished simultaneously with a control net. 
It was necessary to use more tow cable than 
when towing a single trawl to hold the center 
wings at the ocean floor. The two 57-foot 
shrimp trawls covered a path about 45 feet 
wide; a Single trawl covered only a 25-foot 
path. Both trawls were wound onto a single 
trawl net reel. 

Results 

The experiments provided useful informa - 
tionfor effective trawl design. None of trawl 
configurations testedwas intended to operate 
as a commercial net. However, 2 prototype 
commercial trawls were constructed follow - 
ing cruise that used the experiment results. 
These trawls willbe tested during Cobb 
Cruise No. 97. 
Note: For further information contact: DaytonL. Alverson, Base 
Director, Exploratory Fishing and Gear Research Base, 2725 
Montlake Blvd. E., Seattle, Wash. 98102. Phone: 583-7729. 

‘Commando’ Evaluates 

Mark Il Universal Trawl 

The BCF chartered research vessel Com- 
mando conducted a 17-day study in the coastal 
waters of Washington and northern Oregon in 
cooperation with the Atomic Energy Com- 
mission. (Cruise 15, ended 6/30.) 

Cruise objectives were to (1) evaluate the 
Mark II Universal trawl for sampling off- 
bottom fish populations; (2) determine rela- 
tive distribution of midwater biomass (amount 
of living matter) in relation to sound-scatter- 
ing layers; (3) assess feasibility of using a 
drone to increase efficiency of searching for 
midwater fish schools. 

Gear 

Fish populations were sampled witha 
Mark IIT Universal trawl. This net has a 94- 
ft. headrope and footrope. It was rigged with 
41 floats equally spaced onthe headrope, and 
2- and g-inch chain on thefootrope. The for- 
ward part of the net was 5-inch polyethylene 
web with intermediate and codend sections of 

35-inch mesh polyethylene web. The codend 
was completely lined withlg-inch mesh. All 
tows were made using 5-ft. by 9-ft. aluminum 
V-doors weighing about 675 pounds each. 
Three-leg, 30-fathom bridles attached the 
doors to the net. The gear was towed with 
g-inch diameter electromechanical cables. 
Pressure-sensitive depth-telemetry equip- 
ment was used todetermine depth of fishing. 

A 6-foot Isaac-Kidd trawl was used to 
sample nekton. Body and intermediate sec- 
tions of the net were 33 - -inch mesh webbing, 
lined with z- -inch mesh nylon netting; codend 
was ;-inch mesh nylon netting. 

The 23-ft. auxiliary research vessel ''Sea 
Probe'' was used to determine the feasibility 
of scouting forfishusing asmallvessel. This 
vessel worked with Commando during fishing 
trials and was equipped with a radio-telephone 
and a 200-fathom sounder having a fish-dis - 
crimination feature. 

Method of Operation 

A survey was conducted in the offshore 
areafrom CapeFlattery, Wash., to Tillamook 

Head, Ore., from nearshore to 30 miles off 

the coast. The area contiguous to the Col- 
umbia River mouthwas emphasized. Allfish- 
ing was conducted in less than 75 fathoms. 

Fish were located by offshore-inshore 
sounding transects. When scattering layers 
were recorded by the high resolution, low- 
frequency echosounder, they werefished with 
Universal and Isaac-Kiddtrawls to determine 
their composition. Trawl hauls also were 
made above and below sound-scattering lay- 
ers appearing onthe echograms to ascertain 
availability of fauna at these depths. 

Towing speed for the Universal trawl 
rangedfrom 2.5 to3 knots and for Isaac-Kidd 
trawlfrom 5to6 knots. Twenty-six Universal 
and 9 Isaac-Kiddtrawlhauls were made dur- 
ing cruise at depths to 62 fathoms. 

Evaluation of the Mark II Universal Trawl 

The trawl was rigged with 31 floats and 
fished in 10 fathoms at 2.1 knots. Scuba- 
equipped divers determined the trawl's verti- 
cal opening as 22 to 24 feet at the wingtips 
and 27 to 28 feet at the center of the net. 
Tension was about 2,000 pounds on eachwarp. 
The aluminum V-doors performed satisfac- 
torily; because weight was concentrated in the 



shoe, doors were very stable whenfished both 

on- and off-bottom. The net tended bottom 
well during the tow but, because of the dis- 
proportionate weight of chain onthe footrope, 
10 more floats were added to lighten the trawl. 

Mark II Universal trawl fished on- and 
off-bottom fish populations satisfactorily. 
Groundfish catches exceeded 4,000 pounds per 

1-hour tow. Also catches from off-bottom 
concentrations of hake up to 12,600 pounds 
per 1-hour tow were made on moderate sign. 
A slight gilling problem in the net's after 
body occurred whenfishing hake. In one tow, 
1,000 pounds of white bait smelt, Allosmerus 

elongatus, averaging 9 cm. in length were 
taken. This suggested that thenet effectively 
samples small fish populations. 

Distribution of Midwater Biomass 

Two series of Universal trawl and Isaac- 
Kidd trawlhauls were made atvarious levels 
to ascertain vertical distribution of midwater 

biomass in relation to sound-scattering lay- 
ers. 

The first series was made over a bottom 
depth of 40 fathoms off the mouth of the 
Columbia River at 46°11'N. latitude and 
124913' W. longitude. Three sound-scatter- 
ing layers were found. The upper two were ~ 
diffuse, while the layer just above bottom was 
more distinct and typical of ''sign'’ usually 
ascribed to hake. 

Nothing of consequence was caught at any 
depth not showing a scattering layer. 

Drone Simulation 

The auxiliary research vessel Sea Probe 
cooperating with Commando simulated a 
drone vessel for fish scouting. Sea Probe 
scouted for and reported location of schools 
to Commando, increasing search effective- 
ness. The former also determined areas of 
highest abundance infront of Commando dur- 
ing actualfishing. This information was use- 
ful in directing Commando during the opera- 
tions. Visual reconnaissance of Sea Probe's 
position was not possible beyond 3 miles, and 
radar was ineffective due tointerference 
from sea return. 

Technological Studies 

Technologists checked incidence of a 
myxosporidian parasite in hake from 10 lots 
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samples. Initial observation of high overall 
parasitization of stocks, with hake from in- 

shore hauls having a somewhat higher inci- 
dence, continued as in previous years. 

Technologists also tested the enzymatic 
softening of hake atvarious storage temper- 
atures--and the effect of blood upon oxidative 
rancidity of rockfish fillets during storage. 
Two hundred pounds of fillets of various spe- 
cies and 300 pounds of whole hake were col- 
lected for studies todetermine possibility of 
making ''surimi'’ (minced fish flesh) and 
"kamaboko"! (fish paste). 

Biological Studies 

Groundfish Program personnel sampled 
and processed 1,500 hake at sea for length, 

sex, and age. Twelve hundred more hake 
were returned to the Seattle Lab to be proc- 
essed for length, sex and age--and for phys - 
iological work on livers, hearts, and eye 

fluids. This researchis part ofaprogram to 
monitor the condition of hake stocks off the 

Pacific coast. 
Note: For further information contact: Dayton L. Alverson, 
Base Director, Exploratory Fishing and Gear Research Base, 
2725 Montlake Boulevard East, Seattle, Wash. 98102. Phone: 
583-7729. 

‘Gilbert’ Finds Threadfin Shad 

& Nehu About Equal Tuna Bait 

BCF's Charles H. Gilbert cruised Hawai- 
ian waters to test threadfin shad as a live 

bait in the pole-and-line fishery for skipjack 
tuna. The nehu is the bait used in this fish- 
ery. (Cruise 109, 5/16-8/3.) 

Experimental pole-and-line fishing was 
conducted with 12 skipjack tuna schools using 
threadfin shad as bait--and with 10 skipjack 
tuna schools using nehu as bait. Pole-and- 
line fishing was conducted with one other skip- 
jack tuna school using both threadfin shad and 
nehu. 

The experimental fishing results are sum- 
marized in table. 

The researchers report: ''There is no 
Significant statistical difference between the 
catch per unit of effort(mean number of tuna 
per minute) (p >0.4) between threadfin shad 
and nehu."' 
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Experimental Fishing Results, Charles H. Gilbert, Cruise 109 

NGO No. of Wt. of Size of Avge Perey 10% Avg. Avg. Avg - No. of 
Sche 1 Tuna Tuna Tuna Caught No. of Tuna/Mi : Lbs. Tuna/ No. Passes/ Bait Buckets/ 

o0'Ss | Caught | Caught (Avg. Wt.) | Tuna/Min. 1/ ae Lb. Bait School School 

12 1,286 6,726 5.2 8.1 42.1 21.5 3.1 Ba7/ 

10 1,250 9,236 7.4 9.8 72.5 28.3 3.1 4.6 

22 2,536 15,962 - - - - - - 

1/Four men fishing almost constantly. 

The 2 Baits 

In general, threadfin shad swim downward 

at angles estimated to be 45° to 60° after 
being chummed into the water. Nehu tend to 
dive down at somewhat steeper angles, es- 
timated at 60° to 80°, Threadfin shad do not 
appear to dodge as vigorously as nehu--but 
appear tobe much more visible than nehu from 
the Gilbert's stern underwater chamber. All 
sizes of threadfin shad (13''-23") appear to 
exhibit the same Swimming behavior. 

The Gilbert researchers also tested vari- 
ous "transporting, handling, and acclimatiz- 
ing techniques" to obtain better survival and 
use of bait. They also collected specimens 
for themselves andfor other scientists in the 
U. S. and Great Britain. 

—— 

‘Cromwell’ Studies Ultrasonic Tags 

in Sonar Tracking of Tunas 

One mission of BCF Honolulu's vessel 
Townsend Cromwell ina recent cruise in 

Hawaiian waters was todetermine the feasi- 

bility of using ultrasonic tags to improve the 
tracking of tunas with the CTFM sonar. 
(Cruise 37, 6/5-7/31.) 
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Fig. 1 - Area of sonar operations. 

The scientists used cylindrical tags 3 
inches long and 1; inches in diameter. The 
tags transmitted pulses at a rate of 1 per 
second that were readily detectable 1 mile 
away. Because the vesseldid not have facil- 
ities for holding skipjack tuna, 3 little tunny 
held in captivity for 15 months were tagged 
and released at sea on separate occasions. 

The Operation 

Each tag was attached to the fish in the 
same manner. It was tied securely to the 
shank of a fish hook. The hook was inserted 
across the midline immediately posterior to 
the second dorsalfin. The tunnyfirst was re- 
leasedin a school of skipjack, the second with 
no fish in sight, and the third in a school of 
yellowfin. Tracking durations were 77, 117, 

and 21 min., respectively. On the last two 
occasions, tracking ended when the tags sank 
out of range. Neither of the 2 fish released 
in schools appeared to have joined the schools. 
All 3 swam off at about 2 knots. 

Tag Burdens Small Fish 

Later, one of 4 little tunnyin a pool at the 

Honolulu Laboratory's Kewalo Basin was 
tagged and observed. It was soon obvious that 
the tag was a burden to the 4-pound fish, 
which was the size of the others tagged. The 
tag carrier beat its tail continuously, in con- 
trast to the untagged fish. It always swam 
closer to the bottom thanthe other, and it did 

not school with them except for short, inter- 
mittent, periods. After 117 min., the tag 

slipped off the fish. 



Sharks Tagged 

Two gray reef sharks (Carcharhinus 
menisorrah) were caught off Niihau, taken out 
to sea, tagged, and released. Onlybrief con- 
tactwas madewiththefirst shark. Failure to 
track this shark resultedfrom a combination 
of 2factors: thetag didnot start transmitting 
immediately, and the sea was very choppy. 

RELEASED O8I2 

Fig. 2 - Path of tagged shark. 

The other shark had a tag introduced into 
its gut before it was released off leeward 
Oahu. The shark moved about 174 miles in 

the first 12 hours (fig. 2). Then, at sundown, 
it moved toward the bottom, whichwas 500 m. 
deep. Whenit remained stationary throughout 
the night and past sunrise, the researchers 
assumed the shark had ejected the tag. 
Tracking was discontinued. 

Following Tagged Fish Practical 

The researchers concluded from the ultra- 
Sonic tagging experiences that: (1) following 
a tagged fish with a ship is practical; (2) tag 
dimensions must be reduced if fish the size 
of skipjack tuna are to be tagged; (3) a tag 
placed inside the fish works as well as one 
placed externally. 

‘Oregon’ Conduds Midwater 

Schoolfish Survey Off East Coast 

BCF's Oregon completed the fourth ina 
series of 6 bimonthly midwater schoolfish 
survey cruises. (Cruise 131, 7/16-26.) 

The series is designed to obtain informa- 
tion on seasonal distribution and schooling 
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density of pelagic schoolfish in coastal waters 
(5-20 fms.) between Cape Hatteras, N. C., and 
Jupiter Inlet, Florida. The information will 

be used to establish criteria for exploratory 
and experimental fishery operations along the 
southeast coast. (See chart p. 36.) 

High-resolution vertical echo tracings 
were obtained on 26 standard transects. Con- 
tinuous surface temperature data and vertical 
temperature profiles were obtained on all 
transects. 

Findings of Fourth Cruise 

Preliminary examination of echo tracings 
indicated that midwater fish were more 
prevalent in school size and number than on 
previous cruises. Heaviest fish concentra- 
tions off Florida were located east of Mayport 
and St. Augustine and off Cape Kennedy. Off 
Georgia, concentrations were recorded east 

of St. Simons and Sapelo Islands and east 
of Savannah. Off the Carolinas, extensive 

concentrations were located south of Cape 
Romain in South Carolina, and south and 
southeast of Cape Fear in North Carolina. 

‘Oregon’ Explores 

Florida’s Scallop Grounds 

BCF's exploratory fishing vessel Oregon 
returned to St. Simons Island, Georgia, on 

August 30 after 10 days of scallop explora- 
tions off Florida's east coast. (Cruise 132, 
8/21-30/68.) This was the eighthinaseries 
of industrial development cruises to keep an 
up-to-date check on Cape Kennedy calico 
scallop (Pecten gibbus) grounds. 

Principal Objectives 

Principal objectives of the cruise were to 
complete al2-monthassessment of the area, 

locate the best areas for commercial exploi- 
tation in the time available, and provide 

dredging demonstrations for industry observ - 
ers. Four standard assessment transects 
were run in areas established in September 
1967 and occupied during each cruise in the 

series. (See chart p. 37.) 

104 Dredging Stations 

A total of 104 dredging stations were oc- 
cupied with 8-foot tumbler dredges fitted with 
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2-inchbag rings, 20rings deep. The stations 
ranged from east of Ormond Beach to north- 
east of Bethel Shoal. Commercial concentra - 
tions were located in 22 to26 fathoms and in 
3 general areas: east of New Smyrna Beach, 
east of Cape Kennedy, andnortheast of Bethel 

Shoal. Maximum catches rangedfrom 8 to 19 
bushels per 30-minute drag. Meat counts 
were lower and meat yields were larger than 
in June. The area from east of New Smyrna 
Beach to Cape Kennedy continued to be the 
best for commercial fishing, and 2 vessels 
were observed dredging in the vicinity. 

Northeast of Bethel Shoal, the maximum 
catch was 12 bushels of scallops per 30-min- 
ute drag. The count was 80 meats per pound, 
and yield was 3.5 pounds of meats per bushel. 

East of Kennedy 

East of Cape Kennedy, maximum catches 

ranged from 6 to 19 bushels per 30-minute 
drag. Counts rangedfrom 50 to 68 meats per 
pound, and yielded 3.5 to 5 pounds of meats 
per bushel. 

East of New Smyrna Beach,maximum 

catches ranged from 6.6 to 11.8 bushels per 
30-minute drag. Counts rangedfrom 55 to 75 
meats per pound, and yielded 2.7 to5.5 pounds 
of meats per bushel. 

Seed scallops and subcommercial-size 
scallops were found throughout the area sur- 
veyed, particularly in the 16- to 24-fathom 

depth range. 

A 1-day dredging demonstration was pro- 
vided for 6 industry observers. A part of the 
cruise was conducted in cooperation with BCF 
biologists investigating the biology of the 
calico scallop. 

at 

‘Miss Behavior’ Collects Anchovy Eggs 

The R/V Miss Behavior cruised between 
San Pedro and Catalina Island, Calif., August 
6-8, collecting anchovy or sardine eggs for 
research use. 

The eggs would be used for: (1) feeding 
behavior experiments; (2) electron micro- 

scope studies of developing chloride cells 
within the epidermis of anchovy and sardine; 

(3) experiments considering container sizes 
of possible value for sardine and anchovy 
rearing. 

Methods 

Net tows, usingafine meshnetfor anchovy 
eggs, were made every 5-10 miles along a 
transect extending 35 miles southward from 
San Pedro. Eggs were left in collection bot- 
tles, capped, and placed in boxes containing 
bottled ice to reduce rate of embryonic de- 
velopment. 

Results 

High concentrations of eggs were found 
along the last 10 miles of the transect just 
south of Catalina Island. The area was 
marked by a drop in temperature to 20.59 C, 
from surrounding water, which ranged from 
Mes Cx vo ZAOXC, 

More than 7,000 viable eggs were brought 
back to San Diego. 

A Second Cruise 

Later in August, Miss Behavior cruised 

around Catalina and between San Pedro and 

Catalina. Her objectives were to obtain an- 
chovy eggs for feeding and electron micro- 
scope studies, and to obtain freshly seined 

adult anchovies from San Pedro Harbor for 

stomach-content analysis and respiration 
studies at the laboratory. 

Procedures and Methods 

The first and second days were spent lo- 
cating dense patches of anchovy eggs witha 
fine mesh net. Tows were made within a 20 
square mile area just south of Catalina Island. 

Adult anchovies were collectedfrom a set 
just being completed by a commercialboat in 
San Pedro Harbor. Ten scoops (about 1,500 
fish) were placed into a removable bait well 
in the stern; fresh sea water was pumped 
through it. Fish that jumped out of the net 
during transfer were immediately dissected 
and stomach contents examined under a light 
microscope. 

From San Pedro, the ship returned to south 

of Catalina where the densest patches of an- 
chovy eggs hadbeenfound. Fifteentows were 
made and collected eggs weretransferred to 



polyethylene buckets. All eggs were collected 
between 0200 and 0430 on August 22, The 
ship then returned to port immediately. 

Results 

1. The densest patches of anchovy eggs 
were found 8 miles south of Catalina. About 
20,000 eggs were collected on the morning of 
August 22. Most eggs were newly spawned 
and still in early development when brought 
back to the lab. Preliminary results indicate 
very successful survival of these larvae. 

2. All adult anchovies brought back to the 
fishery were dead the following day. This 
procedure is not recommended until major 
alterations are made tothe bait well. Serious 
clogging of the drain by dead anchovies caused 
overflow of water into the boat. It necessitated 
frequent clearing of the drain and decreased 
water flow. 

3. Stomach contents from adult anchovies 
showed a composition of about 90% unicellular 
algae and about 10% crustaceans, Algal 
genera included Platymonas sp., Phaeocystit, 

Gonyaulax, Coscinodiscus, Rhizolenia, and 
many small(less than 5 microns) unicellular 
green algae. Digestion of green algae was 
fairly complete in the last one-third of the 
intestine, although both diatoms and dino- 
flagellates seemed unaffected. Gonyaulax 
was found still alive inthis last portion of the 
intestine. Zooplankton included various 
medusae and copepods. Average adult fish 
length was about 82 mm. 

(— 
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New Shrimp Trawl Sorts Out 

Unwanted Fish and Debris 

A shrimp trawl designed by BCF's Seattle 
Base produced excellent results during recent 
tests off Newport, Oregon, in separating fish 
and debris from shrimp catches. 

Several 30-minute tows produced catches 
averaging about 700 pounds of nearly pure 
shrimp; less than 3% of the catches was bot- 
tom trash and unwanted fish. 

How Trawl Works 

Most small flatfishes, larger bottom 

species, smelt, and urchins are screened out 

by the net and returned unharmed to the ocean. 

Aunique feature of the trawl is that it con- 
sists entirely of wings, codend, trash chute, 
and chafing gear. It has neither the top nor 
bottom panels of conventional shrimp trawls. 
Because only minute amounts of webbing are 
used, construction costs should be about 50% 

of standard commercial shrimp nets. Prac- 
tically no labor is needed to sort catch and 
very few small fish are killed. Preliminary 
indications are that catch rates should equal 
or exceed those of present commercial gear. 

Plans are ready to demonstrate the gear 
to commercial fishermen. 

WHAT MAKES THE OCEAN SALTY? 

For many years it was assumed that the ocean began as fresh water and that 
the age of the earth couldbe determined by comparing the annual increase of salt 
from rivers with the total salt in the ocean. However, radioactive dating of rocks 

indicates that the earth is much older than the age derived by such method. 

It is now generallybelieved that the primeval seas were initially salty, having 
dissolved their saltsfrom the rocks underlying their basins. Breaking up of con- 
tinental rocks by frost and erosion has added to the salts of the sea, but the dis- 
solved material in rivers contains higher percentages of carbonates than does sea 
water, where chlorides predominate. 

The saltiness of the oceans is undoubtedly increasing, but it is a slow process 
whichhasbeen going on for hundreds of millions of years. (''Questions About The 
Oceans," U. S. Naval Oceanographic Office.) 



ARTICLES 

“NO CONTEST” ON THE FISHING GROUNDS 
By Commander Adrian L. Lonsdale, 

U. S. Coast Guard 

The Soviet Union has won the battle of the 
fishing grounds. Their boats are presently 
reaping rich harvests close to U. S. shores. 
Using task force operations and the latest 
fishing techniques, they are exploiting to the 
limit traditional American fisheries. 

In ten years the Soviets have passed the 
United States in fish production and now oc- 
cupy fourth place, exceeded only by Japan, 
Peru, and Communist China. In fishing fleet 

strength, the Soviets rank third behind Japan 
and Norway. Until the late 1950s, the United 
States ranked second only to Japan in size of 
catch, Now the United States is in fifth place 
and is indanger of being relegated to sixth by 
Norway. 

Russia increased her fish productionfrom 
2.0 million metric tons in 1954 to more than 
6 million tons in 1966. This is about 9.5 per 
cent of the world's catch. Soviet goals callfor 
a yearly production of 8.5 million tons by 
1970. It is conceivable that they could lead 
the world in fish production within the next 
decade. 

Meanwhile, U. S. fish production remains 

static--about 3 million metric tons annually, 
or about 5 per cent of the world catch. 

Under their present five-year program 
(1966-1970), the Soviets will invest about 
$650 million per year in their fishing industry 
and fleets. This rate is two-thirds more than 
they spent in the previous five years (1960- 
1965). They will add 1,500 vessels to their 
fleets, presently estimated at more than 
18,000 motor vessels. New acquisitions will 
include 250large sterntrawlers from Polish 
and East German shipyards, and 145 refrig- 
eratedfish carriers, factory ships, and float- 

ing factories from West Germany, Japan, and 

Holland. 

Before 1948, the Soviet fishing industry 
was crude and confined to inland and coastal 
waters. The over-fished areas could not pos- 
sibly support the need for protein at home. 

Soviet agriculture fell far short of goals. 
Economic studies showed that fishery prod- 
ucts could be produced with 25 to 30 per cent 
less capital investment than the same quantity 
of meat products. Toproduce one ton of cattle 
costs more than twice as much as one ton of 
fish. Further incentives for expansion of off- 

shore fisheries were the existence of Baltic 
ports and skilled fishermen which had been 
brought into the Soviet sphere as part of newly 
acquired Satellite countries. 

Today, 90 per cent of Soviet deep sea fish- 
ing takes place too far from home for fresh 
fish operations. With few overseas bases, 

they were forcedinto developing methods for 
processing the catches at the fishing grounds. 
This has resulted in a steady increase in the 
size andcapability of Soviet trawlers and the 
development of auxiliary ships capable of sup- 
porting a largefleet thousands of miles from 
home for months at a time. 

Soviet fishing operations need not be justi- 
fied on an economic basis. Their objective is 
volume, but theytry to get thefish tothe con- 
sumer as cheaplyas possible. Fish are gen- 
erally delivered to the retailer in the con- 
tainer in which they were packed at sea. Bulk 
salted fish may be delivered in 200-pound 
barrels and frozen fish in 66-pound cartons. 
The consumer pays about 25 cents per pound 
for it. 

Prices are established by a central price 
bureau after consultation with fishery ex- 
perts. Labor, operating, maintenance, and 

amortization costs are used. If they are 
covered by the price received, the voyage is 
considered profitable. When a voyage is un- 
profitable, subsidies are paid by the state. 
This ensures an adequate protein supply for 
Soviet citizens. 

Soviet fish production is controlled by the 
State Committee of Commercial Fisheries 
Production. Under the State Committee is 
the Main Fisheries Administration. It con- 
trols fleets at sea through five regional 

Reprinted from "Proceedings" by permission; Copyright 1968 U. S. Naval Institute. 



subdivisions headquartered as follows: West- 
ern in Riga, Northern in Murmansk, Black 
Sea in Sevastopol, Caspian in Astrakhan, and 

Far East in Vladivostok. 

A fishing fleet may consist of as many as 
100 trawlers controlled by a base chief on 
board one of twobase ships. He receives in- 
formation twice dailyfrom the trawlers con- 
cerning the number of trawls made and 
amount of fish caught by species. After cor- 
relating this data with that received from 
trawlers on scouting missions, he may direct 
vessels to more lucrative grounds. The in- 
formation is also used to schedule the offload- 
ing of catches to transports. 

The Soviets are constantly adding more 
sophisticated ships to their fleets and updating 
their fishing procedures. Vessels operating 
on our side of the ocean are new, having been 

built in the late 1950s and later. 

Side-trawlers range in size from 125 feet 
to about 200feet long. Smaller ones stow fish 
ina 30per cent salt solution inbarrels. When 
the catches are delivered to one of the base 
ships, the fish are sorted and repacked ina 
15 per cent salt solutionin barrels andstowed 
atatemperature of 18 degrees F. Many of the 
larger side-trawlers can process and refrig- 
erate part of their catches prior to delivery. 
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Fish-factory-trawlers range in size from 
250 to 300feet long. The largest ones have a 
cargo capacity of approximately 1,400 tons. 
They carry crews of from 96 to 102, usually 
including about sixwomen. Trawls are oper- 
atedfrom aramp inthe stern. The ships are 
more efficient than side-trawlers in retriev- 
ing their catches and can make large hauls of 
more than 15 tons per set. Daily quotas 
range from 25 to 50 tons depending on the size 
of the vesseland the type of fishbeing caught. 
They process their own fish and deliver it to 
atransport with no further handling required. 
In addition to processing frozen and salted 
fish, they may also manufacture fish meal 

and oil. They are equipped with filleting 
machines for processing haddock, cod, and 

ocean perch. 

Fish transports are refrigerated passen- 
ger-freighters about 500 feet long. They act 
as base Ships when with the fleet. Their 
turn-around time is about 25 days, depending 
on how long it takes to be loaded. They are 
comfortable ships with pleasant accommoda- 
tions andare manned by a crew of about 200, 
including 40women. They have doctors, well- 

equipped medical and dental facilities, two 
12-bed hospital wards, and an outpatient 
clinic. 

Ocean-going tugs about 200 feet long usu- 
ally accompany thefleets. They are equipped 

The "Konstantin Sukhanov," a passenger-freighter, was converted to a fish factory ship for crab fishing in the Bering Sea. 
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to handle emergencies atsea such as towing, 
salvage, and repairs. Their doctors (usually 
women) render medical assistance. 

Passenger ships and tankers may also be 
foundfrom time to time bringing replacement 
crews and fuel. 

A fishing vessel may-be operated continu - 
ously for six months or more before being 
sent home for repairs and maintenance. The 

crews are rotated every three tofour months. 
While at sea, they eat four meals a day, and 
entertainment includes motion pictures which 
are shown twice daily in the larger ships. 

With most logistic operations taking place 
at sea, the Soviets have developed to a high 

degree the art of bringing ships alongside 
each other while one is atanchor. Withclust- 
ers of very large pneumatic fenders, Soviet 
fishermen can conduct transfer operations in 
a gale-force wind. 

Navigation is done with sextant, Fathome- 

ter, radio direction finder, and by dead reck- 

oning. Larger vessels are equipped with 
Loran receivers. Smaller boats, when close 
enough to land, use radio direction finding on 
shore stations as a primary means of navi- 
gation. Whentoofarfrom shore, DF bearings 
are taken on the base ships which anchor 
about 30 miles apart. The base ships fix 
their positions using Loran and celestial ob- 
servations. 

The base pay of a member of the fleet is 
the same asfor anequivalent job of equal re- 
sponsibility inthe homeland. To compensate 
for the long periods away from home, he is 
entitled to a 150 per cent bonus for sea pay. 
Only 80 per cent of the bonus is guaranteed 
and the remaining 20 per cent depends on 
whether the fishing vesselcatches her quota. 
The value of fish inexcess of the annual quota 
is divided into shares, of which the captain 
gets two, other officers something less, and 
the crew gets one share each. On the aver- 
age, Soviet fishermen earn about 300 rubles 
($333) per month, 

Leave is accruedat the rate of 42 days per 
year for the captain and 36 days for a crew 
member per year, with pay. The rate of pay 
for leave is basedon the average of the indi- 
vidual's pay and bonuses for the previous 
year. EachSunday atsea counts for one more 
day of leave with pay. While on board ship, 
the fishermen are entitled to free food and 
medical services. 

The Soviets are presently conducting their 
fisheries research on a world-wide basis. 
Their fleets arefishing in most of the major 
oceans of the world. Over the years their 
operations have progressed steadily south- 
ward, 

In 1966, the Soviet Union established a fish- 

ing fleet command in Havana, Cuba. The base 
there includes ship repair yards, cold stor- 

age plants, canneries, and warehouses, Ex- 

tensive docking facilities can service more 
than 100 Soviet and Cuban ships. 

This new stepping-stone in the Caribbean 
facilitates exploitation of untapped marine 
resources in the Western Atlantic, particu- 
larly off the coasts of Central and South 
America. Under-fished species there are be- 

ing harvested by the Soviets and by Cubans 
who are assisted by Soviet technicians, South 
American countries, whose only concern for 

their fishing grounds used to be the appear- 
ance of an occasional U. S.shrimper or tuna 
boat or a fleet of Japanese tuna boats, have 

had their complacency shattered as Soviet, 
Cuban, Yugoslav, and East German trawlers 

have moved into traditional fishing grounds. 

The Northwest Atlantic fishing interests of 
the United States and Canada suffered the 
same trauma when, in 1961, a small number 

of medium-class Soviet trawlers began ex- 
ploratory fishing on Georges Bank off New 
England. In 1962 and 1963, Soviet vessels 

there increased to 300-400 during peak sum- 
mer months. During 1964 and 1965, the num- 
ber declined to between 150 and 180 vessels 
during the peak season, but their catches con- 

tinued to increase from 68,000 tons in 1961 

to 300,000 tons in 1965. The size of the catch, 
then, is not proportional to the number of So- 
viet vessels fishing in the Northwest Atlantic. 
There has been a rapidincrease in fish pro- 
duction due to advanced design and increased 
capacity of later modeltrawlers. Also, fish- 
eries research has provided valuable data for 
improving equipment and techniques, and 
determining fishbehavior and oceanography, 
thus allowing timely adjustments according to 
fish distribution and environmental changes. 

Although the Northwest Atlantic region 
equals less than one per cent of the world's 
ocean area, it produces 11 per cent of the 
world's fish directly consumed by humans. 
Almost all of the catch is prime, high-grade 
fish in great demand as human food. Very 
little is reduced to meal and oilor other by- 
products. In the area, total landings by all 



countries have increased from 1.8 million 

metric tons in 1955 to more than 3 million in 
1966. However, U.S. fishermen have not 

shared in the increase; in fact, their tonnage 

has dropped during the past ten years from 
550,000 metric tons to 326,000. 

Alaskans have been upset since 1959 when 
the Soviet Union began operating large fish- 
ingfleets in the Bering Sea and in the Gulf of 
Alaska. In peak periods they have had 400 
vessels in those waters catching herring, 
perch, flounder, sole, cod, pollock, king crab, 

shrimp, halibut, and whales. Fifty research 

ships and 300 Soviet scientists have probed 
the Pacific as far south as New Zealand and 
Australia. Fisheries researchhas been con- 

centrated in the Japan, Okhotsk, and Bering 
Seas; the North Pacific Ocean off Canadian, 
U. S., and Mexican shores; the New Zealand 
Plateau and the Great Australian Bight; and 
the Indian Ocean. They have also conducted 
studies of the resources southeast of Latin 

America. 

As a result of their discoveries, the Soviet 
Far Easternfishing fleet expanded operations 
into the waters off British Columbia, Oregon, 
Washington, Baja California, and into the 
South Pacific and Indian Oceans, Off the 
Pacific Northwest Coast in 1966, they landed 
over 130,000 metric tons of an untouched 

Pacific hake resource. 

As the Soviets move into new areas, their 

scientists must work hard to develop tech- 
niques for handling new species of fish they 
expect to catch. One Soviet innovation uses 
sounds of predators toforcefishto the bottom 
where they are easily caught by a bottom 
trawl. Soviet scientists claim that by forcing 
the fish down, they canincrease the effective - 

ness of their fishing gear between 300 and 500 
percent. This is onlya short stepfrom herd- 
ing fish into a net, trap, or fish pump. 

In fact, by using cages, lights, and electric 
current, the Soviets in the Caspian Sea are 

herding fishinto cages where they are pumped 
onto a vessel. They say the cost of the fish 
pump operation is about one-third that of a 
net operation. 

The Soviets have developed a series of 
techniques for improving trawlcatches. The 
simplest is to hit the fish with an electric 
charge as they enter the mouth of the trawl. 
Thefish are also preventedfrom escaping by 
a series of clever optical illusions woven into 
the net. 
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The Soviets claim that by using acoustical 
signatures, they can distinguishtypes of fish. 
For instance, they say they can distinguish 
between types of tuna by the sounds of their 
fins andtails as they move through the water. 

Before 1950, Soviet fishing methods were 
considered crude when compared to ours. 
Now the situation is reversed, and present 
Soviet successes are onlya prelude to greater 
activity close to our shores. Not only will 
Soviet activity increase, but the growing fish- 
ing industries of other nations, such as 
Poland, East and West Germany, Romania, 

Canada, Japan, and Cuba, will concentrate 

more and more of their efforts on North 
American fisheries resources. 

Marine resources, fortunately, are re- 

newable. But they are notinexhaustible. With 
any species there is a maximum level that can 
be harvested ona sustainedbasis. Fortunate- 
ly, in some areas, the fishing nations are 
working together to prevent the depletion of 
fishery resources. They are concerned and 
in most cases honor conservation treaties. 
Many agreements are in effect in both the 
Atlantic and Pacific Oceans. Trade-offs are 
often required, as in recent agreement where- 
by the Soviets will limit their catch off the 
mid-Atlantic states. In return they obtained 
concessions enabling them to conduct at-sea 
transfer operations in sheltered loading zones 
off Long Island and New Jersey. 

The consumption of fish products in the 
United States has increased from 7 billion 
pounds in 1955 to about 13 billion in 1966. 
This rate is expectedto double in the next 20 
years, The potential yieldfrom waters adja- 
cent to the United States is estimated at about 
22 billion pounds annually, but the U.S. catch 

seems to be stagnated at about 5 billion 
pounds per year. The rest is imported. 

Compared with the industrially organized 
Soviet fishing industry, our fishing activities 
are fragmented, and most are managed by 
small independent operators. There are about 
130,000 U.S.fishermen operating 65,000 

boats of less than five tons and 12,000 larger 

vessels. They supply fish for about4,000 es- 
tablishments employing about 57,000 workers. 

The promotion of a vigorous fishing indus - 
try inthis country requires public awareness 
of the country's needs and the desire to main- 
tain a place among the leading fishing nations 
of the world. Presently the Bureau of Com- 
mercial Fisheries spends only $28 million 
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annually on research. The National Academy 
of Sciences predicts that rational development - 
of U. S. domestic fisheries could double our 
production in1l5 years andthe growth of U.S. 
overseas fisheries could be quadrupled by 
1980. Scientists say that fisheries -oriented 

science could add $2 billiona year to the gross 
national product within ten years. 

The U.S, fishing industry needs resuscita- 
tion. Only a radical change in the public at- 
titude can revive it--something akin to our 
urge to get to the moon first is required. 

Progress of rtshing Industry and 
Soviet World Role Outlined 

Shortly after the opening of the Interna- 

"in Lenin- tional Exhibition, 'Inrybprom-68, 

grad on August 6, Nikolai Uporov, Deputy 

Minister of Fishing of the USSR, released this 

statement onthe progress of the Soviet fish- 

ing industry--and on Soviet cooperation with 

other nations in fishing matters: 

"Last year the Soviet Union caught 6,500,000 

tons of fish and marine animals. The Soviet’ 

Union occupies third place in the world for 

fish and marine animal catches, and is on the 

list of the five biggest fishing countries in the 

world. The rate of increase in the amount 

caught canbe seenfrom the fact that the catch 

in the first six months of this year was ap- 

proximately equal to the total taken in the 

whole of 1961. 

"The Soviet fishing industry has a power- 

ful modern fleet with an unlimited range of 

operation. It holds second place in the world 

as regards the number and power of the ships. 

The fleet has nearly 20,000 powered boats, 

including vessels for catching, processing, 

transporting and refrigerating. It has ships 

for researcl® work and prospecting, and life- 

boats and other auxiliaries. The USSR has 

the biggest flotilla in the world of large-size 

refrigerator trawlers. These are unique 

floatingfactories. They deliver finished pro- 

ducts to the ports and this increases the 

profitability of the operation considerably. 

Three orfourtrawlers of this type can meet, 

in one expedition, the demand for fish of a 

town with a population of a million. 

"The modern Soviet fishing ships are 

equipped with radio-electronic instruments, 

which enable the boats to keep strictly to the 

desired route, detect shoals of fish, and main- 

tain ship-to-ship and ship-to-shore contact. 

The search equipment developed with the use 

of echo-sounders is widely used to detect 

deep-sea and surface fish, whales andcrabs, 

and to control the operation of trawl nets. 

Our fishing fleet has Soviet-made apparatus 

for horizontal and vertical prospecting, which 

gives the accurate position anddensity offish 

shoals. Thanks to this, we achieved and 

mastered, for the first time in world practice, 

varied depth target trawling. This was done 

in 1956. 

"The manpower of our fishing industry 

includes 60,000 specialists with higher and 

secondary technicaleducation, navigators, 

mechanics, electricians, specialists in fish 

catching and processing, and whalers. The 

Fishing Ministry runs five higher schools and 

24 secondary schools. 



"The Soviet Union conducts active fishing 

and the catching of other marine animals in 

different parts of the world oceans. In this 

connection the Soviet Union is cooperating on 

an international level with other countries. 

It is a party to 30 intergovernment agree- 

ments onfishing. Our country is cooperating 

closely and extensively with European socia- 

list countries which have well-developed 

modern ocean-faring fishing fleets. The 

cooperation covers practically all the main 

fields of theory and practice relating to the 

fish industry, such as estimation of the re- 

serves of commercial fish, the technology of 

catching and of the fishing fleet itself, of fish 

processing, and soon. Specialists from 

socialist countries jointly compile annual 

fishing forecasts, and these are used mainly 

for the siting of fishingfleets in the areas of 

operation. Reciprocal visits are made by 

specialists to exchange experience. Aninter- 

government agreement on cooperation in the 

development of marine fishing has been con- 

cluded between the USSR and Cuba. 
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"The USSR is giving technical assistance 

to a number of developing countries, among 

them the United Arab Republic, the Republic 

of Guinea, the Republic of Senegal, and the 

Somali Republic. Soviet specialists share 

their experience: in developing oceanic fish- 

ing, in increasing the productivity of internal 

reservoirs, and in the training of native per- 

sonnel for the fishing industry. 

"The USSR and the countries with well- 

developed fishing industries, such as Japan, 

Norway, Britain and France, cooperate in the 

field of fishing onthe basis of mutual interest 

in preserving thefish resources of the world 

oceans. The Soviet Union strictly observes 

the obligations assumed under inter-govern- 

mental agreements and is fully prepared to 

further develop cooperation with all the coun- 

tries interested in the rational utilisation of 

the resources of the oceans of the world. 

"In the light of all this we regard the In- 

ternational Exhibition 'Inrybprom-68"' as an 

effective instrument in extending and 

strengthening this cooperation.'' (''Moscow 

News," Aug. 10.) 
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THE ROLE OF INTERNATIONAL AGREEMENTS 

IN ALASKAN FISHERIES 
By Ronald C, Naab* 

Foreign fleets fishing in international waters off Alaska are 
capable of depleting the resources supporting Alaska's largely 
inshore fisheries. Recognizing this threat, the United States has 
increasingly utilized international fisheries agreements, particu- 
larly during the last few years, to provide safeguards essential 
to the U.S. fisheries off Alaska, Policing these agreements by 
joint Coast Guard-Bureau of Commercial Fisheries patrols has 
been steppedup to keep pace with the increased enforcement re- 
sponsibilities and growing foreign fishing efforts. As nations of 
the world increase their harvests of protein from the seas, in- 
ternational agreements will become more important in protecting 
U.S. interests in the vast fishery resources of the Alaskan area, 

Marine resources supporting Alaska's 
foremost sustaining industry, commercial 
fisheries, are highly vulnerable to depletion 
by fleets operating in international waters 
adjacent to Alaska's shores, The species 
traditionally most important to Alaska-- 
salmon, halibut, king crab, and fur seal-- 
spend a major part of their lives in waters 
of the high seas beyond U. 8, jurisdiction, 
While in these offshore areas, these migra- 
tory animals, in the absence of international 
safeguards, could be intercepted by fisher- 
men of any nation before reaching Alaska's 
largely inshore fisheries, 

The same threat hangs over the under- 
utilized fishery stocks that offer the greatest 
potential for development by the U. 8, fishing 
industry. These include species already be- 
coming more important to Alaska's fisher - 
ies-~tanner crab, shrimp, and scallops--as 
well as stocks likely to be developed in the 
future: pollock, ocean perch, flounders, and 
sablefish, 

The U.S. has long recognized this danger 
to Alaskan fisheries and has increasingly 
sought to provide protection by international 
agreements, The urgent need for such pro- 
tective agreements was accelerated greatly 
by the alarming growthof Japanese and Soviet 
fisheries off Alaska during the past decade 

(figs. 1 and2), Since 1964, the number of such 
agreements and associated U.S. laws has 
nearly trebled, climbing from 4 toll. 
Through these agreements, harvesting by 
foreign fishermen of species essential to the 
Alaskan fisheries either has been controlled 
or prohibited. The gravity of this situation 
is evidenced by 1966 statistics. These show 
the species protected by such agreements 
provided 96 percent of the value of Alaska's 
commercial fisheries manufactured products, 
which had atotal wholesale value of over $200 
million, 

DEVELOPMENT OF AGREEMENTS 

The pattern of increased protection af- 
forded the U.S. fisheries can be pictured by 
tracing the development of international 
agreements and associated laws affecting the 
Alaskan area. 

North Pacific Fur Seal Convention 

This was the first, and is perhaps the best 

known, international fishery convention that 
followed a serious decline or depletion of fish- 
ery resources of concern to several nations. 
It is a notable example of how nations, faced 
with a mutual conservation problem, worked 
together to restore and maintain a resource 
so that it provided a sustainable annual yield. 

*Fisheries Management Supervisor, BCF, Office of Enforcement and Surveillance, Juneau, Alaska. 

U.S. DEPARTMENT OF THE INTERIOR 

Fish and Wildlife Service 
Sep. No. 825 



47 

6S 

ALASKA CANADA 

60) 

55) 

| : 3 oS aoe WHALE 
50 So 3 : i —— 50° 

FISH AND SHELLFISH 

4s 

180° 165° 170" 75° 5 Sw 170° 16s" 160° 155° 150° 145° 140° 135° 130 

Fig. 1 - Japanese fishing areas off Alaska. (Excluding high seas salmon fishing areas.) 

CANADA 

FISH AND SHELLFISH 

165 70" VS, 180° VS w 170° les" 160° 155" 150° vas" 140° 135° 130 | 

Fig. 2 - Soviet fishing areas off Alaska. 



48 

The main North Pacific fur seal herd 
breeds on the Pribilof Islands in the eastern 
Bering Sea, These animals migrate over a 
wide range in the North Pacific Ocean: east 
along the North Americancoast to off southern 
California, and west along the Asian coast to 
near central Japan, Wholesale slaughtering 
of the seals both on the breeding islands and 
the high seas had decimated the herds by the 
late 1800's, In 1911, following negotiations 
inspired by concerned conservationists, the 
original North Pacific Fur Seal Convention 
was signed by Great Britain (for Canada), 
Japan, Russia, andthe U.S. The original 
agreement was terminated in 1941, An In- 
terim Convention signed in 1957 is subject 
to renegotiatton in 1969, 

This agreement prohibits the taking of fur 
seals on the high seas and limits their har- 
vesting to government-controlled removals 
on the breeding islands, Since its inception, 
the Pribilof fur seal herds have increased 
from fewer than 150,000 animals to about 
1,750,000 in recent years. 

During 1960-67, the average yearly har~ 
vest from the Pribilofs was 65,800 seals, The 
U. S. share of the proceeds from these pelts 
was nearly $3 million a year, The State of 
Alaska profits directly from these harvests 
by receiving 70 percent of U. S, net receipts, 

International Pacific Halibut Convention 

The eastern North Pacific halibut stocks, 
like the fur seal herds, declined severely un- 
der intensive and unregulated fishing by more 
than one nation, The halibut fishery of the 
U.S. and Canada beganin 1888. By 1915, the 
annual catch had soaredto a record69 million 
pounds, Then catches fell precipitously and 
remained low until well into the 1930's, 

Recognizing the need topreserve this re- 
source, the U. S. and Canada formulated the 
International Pacific Halibut Convention, 
which became effective in1924, Management 
of the fishery by the two nations has been 
continuous through later conventions, The 
present agreement of 1953 will remainin 
foree until either nation gives notice of its 
desire to terminate it. 

Regulations formulated under this agree- 
ment establish fishing areas and seasons, 
catch quotas, legal types of fishing gear, and 
minimum sizes of fishthat can be taken, Un- 
der the careful management of the two~nation 

commission, the halibut stocks have been re- 
stored. The catches have reached a sustained 
level of over 60 million pounds a year--taken 
predominantly on the Continental Shelf off 
Alaska, 

In recent years, maintenance of the U. S.~ 
Canada longline halibut fishery has been com- 
plicated by growing Japanese and Soviet trawl 
fisheries. These trawl fisheries take some 
halibut incidental to their catches of other 
groundfishes, which amount annually to well 
over a billion pounds, Although halibut re- 
present only a very small percentage of the 
Soviet and Japanese trawl catches, the cum- 
ulative removals may endanger maintenance 
of the halibut stocks. The impact of the in- 
cidentaltrawl catches is receiving increasing 
study by the Halibut Commission, 

International Whaling Convention 

Whaling as an industry began as early as 
the 12th Century and has deep roots in early 
U. S. history. The whale populations of the 
world's oceans have been depleted progres~ 
sively--first those of the Northern hemis- 
phere and, more recently, the southern seas. 
The declines were hastened by development 
in the mid-1920's of pelagic or high-seas 
whaling with the harpoon gun and the large 
mechanized factory ship. By 1930, exces- 
sive andunrestricted catches had so reduced 
the number of whales that it was obvious to 
all whaling nations that limits were needed 
to protect the remaining stocks, Aconference 
was held in 1930, An agreement was finally 
reached and adopted in1937, Most major 
whaling nations were signatories to later re- 
visions, whichresultedinthe 1946 convention 
now inforce, Nationsmay withdraw from the 
convention in any year. 

The convention provides for setting whal- 
ing seasons and areas, limiting numbers and 
species of whales killed, recommending re~ 
search programs, and reviewing scientific 
findings. In general, the convention provides 
that each Contracting Government exercise 
broad powers of regulation and enforcement 
over whaling byits flag vessels, Since U. S. 
whaling has not beenconducted off Alaska for 
many years, the principal U.S. role inthe 
Alaskan area has been surveillance of the 
large foreign whaling fleets to determine their 
compliance with the international regulations, 



International North Pacific 
Fisheries Convention 

In 1953, the International North Pacific 
Fisheries Commission (INPFC) was estab- 
lished by a Convention between Japan, Canada, 
and the U. 8S, to provide major safeguards to 
three species vitally important to Alaskan and 
other North American fishermen, The safe- 
guards were provided through the introduction 
of anew concept in international fisheries 
regulation--"abstention,"' This concept rec- 
ognizes that the high levels of productivity 
maintained in some fisheries are the result of 
long and continuous conservation efforts. In 
view of these efforts, the Convention provides 
for abstention from fishing these stocks by 
some member nations where it can be shown 
that, historically, these have not fished the 
stock--andthat the other member nations are 
fully utilizing the resource and have it under 
study and scientific management, 

Under the terms of this Convention, the 
Japanese currently abstain from fishing for 
salmon in either the Bering Sea or North 
Pacific Oceaneast of the "abstention line" of 
long, 175° W. (intersects the central Aleu- 
tians), and the Canadians abstain from fish- 
ing salmoninthe Bering Sea east of the same 
line, Further, the Japanese alsorefrain from 
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fishing for halibut of North American originin 
Convention waters off the coasts of Canada 
andthe U.8., exclusive of the Bering Sea (fig, 
3), Fishing for herring by the Japanese along 
parts of the Canadian Pacific coast is also 
prohibited, The INPFC will continue in force 
until one year following notice of intent to 
terminate by a Contracting Party. 

This Convention has been criticized and 
described sometimes as inadequate, But it 
does protect nearly all the North American 
salmon stocks, including most major runs in 
Alaska, as wellas the eastern Pacific halibut 
populations of great importance to the U. S. 
and Canada, 

Prohibition of Foreign Fishing 
Within Territorial Waters 

In May 1964, the U. S, enacted Public Law 
88-308, commonly knownas the Bartlett Bill. 
This law makesit unlawful for a foreign fish- 
ing vessel, or a master of such vessel, to en- 
gage inthe fisheries in U.S, territorial waters 
or to take any Continental Shelf fishery re- 
source that belongs to the U. S., except as 
provided by the Act or by an international 
agreement to which the U. S. is party. The 
Act establishes penalties, provides for seiz- 
ure and forfeiture of a vesselor its catch or 
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gear, and delegates enforcement responsibil- 
ity and enforcement powers. It was enacted 
following increasing entries by foreign fish- 
ing vessels into the territorial waters off 
Alaska, It had become evident that existing 
laws were inadequate to make abundantly 
clear that foreign vessels are denied the priv- 
ilege of fishing within U, 8S, territorial waters 
and, further, that there were no effective 
sanctions to punish violators. 

This Act defines ''fisheries" as the ''taking, 
planting, or cultivation of fish, mollusks, 
crustaceans, or other forms of marine animal 
or plant life.'' Enactment of Public Law 90- 
427 in July 1968 broadened the definition of 
fisheries to include support operations, 

This law provides the legal framework for 
the U.S. to designate fishery resources of the 
Continental Shelf and, thereby, to regulate 
their harvest by foreign nations, The Con- 
tinental Shelf fishery resource is defined as 
including "living organisms belonging to sed- 
entary species; that is to say, organisms 
which, at the harvestable stage either are im- 
mobile on or under the seabed or are unable 
to move except in constant physical contact 
with the seabed or the subsoil.'' This lan- 
guage conformsto that in the United Nations 
Convention on the Continental Shelf, which be- 
came effective in June 1964, 

The designation of a Continental Shelf fish- 
ery resource could produce repercussions in 
other countries, Citing the U. S, actionasa 
precedent, other nations could make claims 
to species off their shores which might not 
meet the precise criteria laid down in the 
United Nations Convention, Nonetheless, the 
U.S.is proceeding with the preparation of an 
initial list of living organisms that qualify as 
Shelf resources, Publication of this list in 
the ''Federal Register,'' provided by the 1964 
Act, will make it illegal for foreign fishing 
vessels toharvest on the Continental Shelf of 
the U. 5. those species listed, 

U. S.-USSR Kodiak King Crab 
Gear Area Agreement 

This agreement became effective in Dec- 
ember 1964, It was designed to reduce re- 
curring interference with, and damage to, the 
U. S. king crab fishery by Soviet trawlers in 
the Kodiak Island area, The agreement pro- 
vides for the closure to trawling of six areas 
off Kodiak Island during periods when concen- 
trations of king crab pots occur there (fig. 4). 
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Fig. 4 - Fixed fishing gear areas established by 1964 U.S.-USSR 
agreement. 

These areas were established in accordance 
with the past pattern of the U. S, king crab 
fishery off Kodiak Island, The areas extend 
well beyond the 12-mile fishery limit of the 
U.S, and have provided a high degree of pro- 
tection for U. S. fishing gear, Since this 
agreement became effective, conflicts in the 
Kodiak area have been greatly reduced, 
There have been no documented Soviet vio- 
lations. 

The agreement provided that small shrimp 
trawlers will be permitted to operate in such 
a way that they do not interfere with fixed 
gear in the specified areas, This provision 
allows the increasing number of Kodiak-based 
U. S. shrimp trawlers to operate within the 
fixed gear areas throughout the year. 

The original agreement was for 3 years 
and has been extended for 1 year without 
change. It will be the subject of discussions 
with the Soviet Union in early 1969, 

U. S,-Japan King Crab Agreement 

Followingthe U.S, declaration of intent in 
Public Law 88-308 to protect resources of the 
Continental Shelf, this agreement covering the 
king crab fishery in the eastern Bering Sea 
was negotiated in November 1964, In the 
agreement, the U.S. contended that king crab 
are a resource of the Continental Shelf and 
subject to U.S, control anywhere on the shelf 
adjacent to the U. 5. Japan, which is not a 
signatory to the Conventionon the Continental 
Shelf, argued that king crab are a high-seas 
resource, The agreement was concluded 



without prejudice to the positions of both 
parties, but Japan agreed to certain restric- 
tions on its longstanding crab fishery in the 
Bering Sea, 

Major features of this agreement, which 
protected the rapidly growing U. S, king crab 
fishery and safeguarded the king crab re- 
source, included: (1) limiting Japanese 
catches to an annual quota; (2) providing an 
area north of Unimak Island where pots only 
may be used for king crab fishing (other types 
of gear may be fished for other species in 
this area); and (3) restricting Japanese fish- 
ing gear and methods suchas minimum mesh 
size of tangle nets, use only of pots or tangle 
nets, minimum size of crabs taken, and re- 
tention only of male crab. It also permitted 
continuation of the longstanding Japanese king 
erab fishery in the eastern Bering Sea--es- 
sentially on the Continental Shelf of outer 
Bristol Bay. 

These provisions allowed the U.S, fisher- 
men to continue expanding their king crab 
fishery in the Gulf of Alaska and along the 
Aleutian Islands without competition from 
Japanese crab fleets; also the agreement 
enabled the expansion ofthe U.S. crab fishery 
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into an areaof the eastern Bering Sea without 
interference by Japanese tangle nets (fig. 5). 

The agreement of November 1964 was for 
a 2-year period and established an annual 
quota for the Japanese during 1965 and 1966 
of 185,000 twenty-four~pound cases, The 
agreement was extended for 2 years in Nov- 
ember 1966 with a provision reducing the 
annual Japanese catch quotas in1967 and 1968 
to 163,000 twenty-four-pound cases, 

U. S.-USSR KING CRAB AGREEMENT 

Following the agreement with Japan, a 
similar one was reached with the Soviets in 
February 1965, Its provisions were basically 
identical, with the exception that the Soviets! 
annual catch quota was lessthanthe Japanese, 
The exception was based primarily on the 
Soviets! smaller catches and shorter history 
of king-crab fishing inthe eastern Bering Sea, 
The Soviets recognized the U. S, position that 
king crab were a resource of the Continental 
Shelf over which the coastal state has sover- 
eign rights, 

This 2-year agreement protected the grow- 
ing Alaska king-crab fishery and permitted 
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the Soviet king-crab fishery off Alaska to 
continue only inthe eastern Bering Sea. The 
agreement provided that in 1965 and in 1966 
the Soviets could take 118,600 twenty-four- 
pound cases, This agreement was extended 
for 2 yearsin February 1967, with the provi- 
sion that the annual pack in 1967 and 1968 
would not exceed 100,000 twenty-four -pound 
cases, 

One innovation resulting from renegotia- 
tion of this and the Japan king-crab agree- 
ments was the division of the fishing area be- 
tween the Soviets and Japanese (fig.v6). The 
agreement betweenthe two established speci- 
fic fishing zones for each country to prevent 
gear conflicts. Moreimportant for the U. S., 
the agreement would prevent wasteful fishing 
methods by the two countries, In the past, 
Soviet and Japanese fishermen competed for 
better fishing areas and reserved selected 
regions by preoccupying them with excessive 
amounts of gear, Such practices resulted in 
excessive mortality of king crabs, 

Regulation of Foreign Fishing 
Within the Contiguous Fishery Zone 

Public Law 89-658, enacted by Congress 
in October 1966, established a 9-mile con- 
tiguous fishery zone adjacent to the U.S, 3- 
mile territorial sea. The law provides that 
the U.S. will have the same jurisdiction over 
fisheries withinthis newly created zone as it 
has within its territorial sea, subject to the 
continuation of traditional" fisheries by for- 
eign nations, 

Shortly after enactment of the contiguous 
fishery zone law, the U.S. began negotiations 
with the foreign nations whose fisheries off 
Alaska might be considered ''traditional,"' 

U. S.-USSR Contiguous 
Fishery Zone Agreement 

This agreement was the first resulting 
from the negotiations and was concluded in 
February 1967. The Soviets were permitted 
to fish within the 9-mile (3 to 12 miles off- 
shore) contiguous fishery zone in three areas 
off the Alaskan coast littleused by U. S,. fish- 
ermen, The areas include one in the Gulf of 
Alaska, a second along the eastern Aleutian 
Islands, and a third encompassing the far 
western Aleutians (fig. 7), The Soviets were 
also permitted to conduct loading and fishing 
vessel support operations within the contig- 
uous fishery zonein three small areas in the 
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Gulf of Alaska: (1) off Forrester Island, (2) 
off Kayak Island, and (3) off Sanak Island, 

To reduce interference with U. S, halibut 
fishermen by Soviet trawlers, the Soviets 
agreed to refrain from fishing in international 
waters intwo large zones inthe Gulf of Alaska 
during the first 15 days of the halibut fishing 
season, The agreement also contains provi- 
sions protecting U.S, fisheries off Washing~- 
tonand Oregon, This l-year agreement was 
extended for a second year at negotiations in 
late 1967. 

U. 5.-Japan Contiguous 
Fishery Zone Agreement 

In May 1967, the U.S, and Japan negotiated 
a 2-year agreement permitting the Japanese 
to continue crab fishing in the 3- to 12-mile 
zone off the Pribilof Islands, trawl fishing 
along the Aleutian Islands except during spe- 
cified periods in zones in the eastern and 
central Aleutians, and whaling along Alaska's 
coast exceptin a portionof the Gulf of Alaska 
(fig. 8). The Japanese were permitted to con- 
duct salmon fishing operations inthe contigu- 
ous zone off the Aleutian Islands west of long, 
175° W. (provisional line specified in the In- 
ternational North Pacific Fisheries Conven~ 
tion), They agreed to conduct their salmon 
operations with due regard to the conditions 
of the runs of salmon of Alaskan origin, 

Japan was also granted authorization to 
conduct loading and support operations within 
the contiguous zone in two areas in the Gulf 
of Alaska: (1) off Kayak Island, and (2) off 
Sanak Island, Exceptfor Alaska, no recogni- 
tion was given to continued Japanese fishing 
inside the U.S, 3- to 12-mile fishery zone of 
the contiguous 48 States of the U. S. and 
Hawaii, 

The agreement also provided that Japan 
refrain from fishing during the first 15 days 
of the U. S. halibut season in the two zones 
off Kodiak described inthe Soviet agreement, 
Further, Japan agreed not to fish from Sep- 
tember through February in: (1) the six crab 
pot zones surrounding Kodiak Island, the 
boundaries of which are identical to those es- 
tablished by the 1964 U. S.-USSR agreement, 
and (2) a zone southof Unimak Island and the 
eastern Fox Islands used extensively by the 
U. S. king crab pot fishermen, Prior to the 
agreement's expiration, the parties are to 
review it and discuss possible arrangements 
for continued Japanese fishing, 
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POLICING OF FISHERIES AGREEMENTS 

U. S. responsibilities for policing the in- 
ternational agreements and for enforcing the 
U. S, laws and regulations implementing the 
agreements lie with the Bureau of Commer- 
cial Fisheries andthe Coast Guard. In 1960, 
withthe increasingly evident threat posed by 
foreignfleets, BCF and the Coast Guard ini- 
tiated a system of joint Alaskan international 
fisheries patrols, Coast Guard fisheries 
patrol ships and aircraft are accompanied by 
BCF fisheries enforcement agents. In addi- 
tion to enforcement, the joint patrols gather 
information on foreign fisheries not subject 
tointernational agreements, This is done to 
help determine their impact on fishery stocks 
of current or potential value to the U. 5, Such 
information is essential to formulate U.S, 
national and international fisheries policies. 

To keep pace with the increasing foreign 
fisheries and the obligations imposed by ad~ 
ditional agreements, the joint Coast Guard- 
BCF patrols have been increased from a few 
weeks by a single ship in 1960 to year-round 

surface and aerial patrols, During the past 
few years, Coast Guard cutters, augmented 
by aircraft from Annette and Kodiak Islands, 
annually logged about 250,000 miles (10 times 
around the earth) on international fisheries 
patrols off Alaska, 

CONCLUSIONS 

Historically, international agreements 
have played a significant rolein Alaskan fish- 
eries, Withinthe pastfew years, such agree 
ments have been relied upon increasingly to 
protect U. S. fisheries confronted with con- 
tinual competition by burgeoning Soviet and 
Japanese fleets, Asthe world turns increas- 
ingly to the living marine resources of the 
seas as a source of food, the fishery re- 
sources on the vast Continental Shelf off 
Alaska will be subjected to more and more 
intensive foreign fishing efforts. There can 
be little doubt that bilateral and multilateral 
fishery agreements willassume even greater 
importance in preventing foreign encroach- 
ment onthe stocks and fishing grounds essen- 
tial tothe maintenance and growth of a viable 
U. 5. fishing industry in the Alaska area, 
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BOTTOM LONGLINE EXPLORATIONS 
IN THE GULF OF MEXICO 

A Report on “Oregon Il’s” First Cruise 

By Walter R. Nelson* and James S, Carpenter** 

The BCF Exploratory Fishing and Gear 
Research Base at Pascagoula, Miss., hasbeen 
concerned with improving the harvest and 
harvesting methods of the snapper industry 
and locating stocks of bottomfish not now used 
as food, In1960, Captivaand Rivers reported 
onthe practical use of roller-rigged fish 
trawls for catching snappers and groupers, 
but this method has not yet been accepted by 
the industry. 

Recent emphasis has been placed on bot- 
tomfish explorations with longline gear along 
the edge of the Continental Shelf and upper 
Continental Slope, an area that has received 
only tokencoverage, Shrimp and snapper ex - 
plorations have been confined generally to 
depths less than 50 fathoms; royal-red shrimp 

Fig. 1 - The R/V Oregon II, the new, 170-foot, multipurpose fishing vessel of BCF"s Exploratory Fishing and Gear Research Base at 

explorations have been carried out mainly in 
depths greater than 200 fathoms, Limited 
sampling has been done in the 50- to 200- 
fathom depthrange with shrimp trawls, which 
are not efficient for catching large mobile 
fish. 

Segments (Trips 3 and7) of Cruise 1 of the 
R/V Oregon II (fig. 1) were designed to add 
knowledge of bottomfish stocks withinthe 50- 
to 200-fathom depth range, to determine the 
availability of deepwater bottomfish to long- 
line gear, and to evaluate the commercial 
feasibility of this gear, 

These trips were concerned with exploring 
for new fishery resources in the Gulf of 
Mexico, Coverage, not maximum production, 
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was emphasized. Thecatch rates would have 
beenhigher had we sampled intensively those 
areas where largecatches were made, Also, 
the gear used was a rather small sampling 
unit designed for a rapid survey. 

GEAR 

The bottom longline or ''trawlline'' con- 
sisted of three 100-hook baskets of gear 
shackled together. One basket each of sizes 
6, 7, and 9 circle hooks baited with squid or 
ladyfish was fished at each station, Hooks on 

Fig. 2 - Longline gear ready to be set off the stern of the R/V 
Oregon II. 

6- to 12-inch monofilament gangions were at~ 
tached at 10-foot intervals to a <-inch poly- 

dactylene or nylon mainline, The line was 
coiledin shallow wooden notchedboxes 
and set off the stern (fig. 2). Fishing time 
varied from 1 to 2 hours, The gear was re- 
trieved with a Japanese longline hauler de- 
signed fortuna andswordfish longlines, The 
short gangions and circle hooks went through 
the roller and hauler easily, so the fishermen 
had to handle the line only when removing fish 
(fig. 3). Including running time between sta- 
tions, as many as 8 gear sets were made 
within a 24-hour period, 

The only sizable losses of gear occurred 
when sets were made on Snapper lumps, 
There, hangups were frequent, Jarvis, in 
1935, and Whiteleather and Brown, in 1945, 
reported large gear losses from bottom long- 
line sets made on rough bottom in the Gulf 
and Caribbean. Most of the Oregon II sets, 
however, were made off coral areas and little 
fouling took place. Overall, only about 2 per- 
cent of the total hooks fished were lost. 

AREA FISHED 

Exploratory fishing was conducted off 
Texas and Louisiana, the northern edge of the 
Campeche Bank, the west coast of Florida and 
in the northern Gulf from Cape San Blas, Fla., 

to the mouthof the Mississippi River (fig. 4). 
Fishing was done off the Texas and west 

Fig. 3 - Removing small fish from longline. 
fouling. 

Short gangions went through the roller (on the rail) and longline hauler (right) without 
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Louisiana coasts in October 1967 and through- 
out the other areas in January 1968. 

RESULTS 

The most abundant food species by number 
and weight was the tilefish, Lopholatilus 
chamaeleonticeps (table 1, fig.5). This valu- 
able foodfish species has been taken commer=- 
cially off the Middle Atlantic States since the 
early 1900's (Bigelow and Schroeder, 1953), 
Small tilefish have been taken occasionally 
during deepwater explorations inthe Gulf with 
shrimp trawls, but never inabundance, Fish- 
ery statistics show that afew thousand pounds 
of tilefish are landed yearly at Florida ports, 
but these fish are_taken in small numbers by 
snapper fishermen, The species previously 
had not been considered to be of potential 
commercialimportance asa separate 

fishery. 

Fig. 5 - The tilefish, Lopholatilus chamaeleonticeps. 

Tilefish were taken in all Gulf areas, A 
total of 285 tilefish weighing 1,695 pounds 
were caught at 48 stations, The fish ranged 
from 1 to 27 pounds andaveraged 6 pounds, 
Tilefish were caught on 28 of 39 longline sets 
in depths of 150 to 200 fathoms, the depth 
range of greatest abundance, Total depth 
range was 90 to 225 fathoms. Tilefish were 
takenover atemperature range of 50° to 63 
F,, but they were most abundant in a narrow 
range of 55°to57° F, They were caught only 
once indepths greater than200 fathoms, even 
though several deeper stations had tempera- 
tures in the optimum range; they were caught 
only twice at depths less than 125 fathoms, 
although numerous shallower sets were made 
in waters of less than 639 F, The distribu- 
tion of tilefish appears, therefore, to be af- 
fected by both depth and temperature. 

Small tilefish were taken occasionally on 
several consecutive hooks, This indicated 
they may exhibit schooling behavior, Large 
individuals, however, were widely separated 
on the line. 

No large concentrations of fish were indi- 
cated on depth recorder tracings inareas 
where tilefish were taken, Individual fish 
picked up on an oscilloscope proved to be 
small sharks when sets were made, No in- 

dication was found that tilefish occur in dense 
concentrations as do some other bottom 

species, 

Tilefish appeared to be more abundant on 
rough bottom or on moderate to steep slopes 
than on broad expanses of smooth bottom, 
This phenomenon might be due to either habi- 
tat preference or food availability. 

Because information was gathered only in 
October and January, nothing is known of the 
distribution and abundance of tilefish during 
other months. However, the environment 
should be fairly stable at depths of 150 to 200 
fathoms and any major seasonal changes 
would be unexpected, 

Highest catches of tilefish were made off 
the Texas coast, The largest catch of 285 
pounds was made at 150 fathoms, followed by 
a 217-pound catch at 190 fathoms (fig. 6). 
Average catches (table 2) approached + pound 
per hook at 200 fathoms, All 6 sets between 
150 and 200 fathoms off Texas caught tilefish, 

Next in tilefish abundance was the Cam- 
peche Bank, The largest catch was 12 tile- 
fish weighing 166 pounds, All 8 sets at about 

Fig. 6 - Tilefish taken on one 300-hook set off Texas. 



150 fathoms took tilefish, Few tilefish were 
taken east of Alacran Reef, but the catch av- 
eraged 234 pounds per 100 hooks west of 
Alacran Reef, The heaviest concentration 

was north of Arenas Cay. 

In the northern Gulf, tilefish were taken 
off the mouth of the Mississippi River and 
along the eastern edge of DeSoto Canyon, The 
largest catch per 300-hook set was 14 fish 
weighing 104 pounds at175 fathoms, the depth 
of greatest abundance. Central and western 
portions of DeSoto Canyon were not sampled, 
but itis quite probable that tilefish inhabit the 
entire canyon area off northwest Florida, 

Only 3 tilefish were caught off the west 
coast of Florida, from 125 to 225 fathoms, 
The catch, although low, at least showed tile- 
fish in the area, Concentrated stocks may 
have been missed because of limited 
sampling. 

The other foodfish found in some abundance 
was the yellowedge grouper, Epinephelus 
flavolimbatus, which accounted for over 50 
percent of the total weight of all species of 
groupers, In contrast to most species of 
groupers, the yellowedge was not limited to 
rough terrain. It was caught frequently in 
areas of flat smooth bottom, A total of 113 
fish weighing 1,168 pounds was taken at 21 
stations over a depthrange of 70 to 150 fath- 
oms, Thefishwererelatively large: average 
weight was 10 pounds, size range 4 to 20 
pounds, 

Yellowedge grouper were abundant in only 
2 Gulf areas, Highest catches were made off 
Texas--one set at 100 fathoms yielded 24 fish 
weighing 271 pounds, The largest catchon the 
Campeche Bank was a 105-pound catch made 
onthe northwestern edge. Only 3 yellowedge 
groupers were caught in the northern Gulf, 
and none was taken from the west coast of 
Florida, 

The warsaw grouper, E. nigritus, was next 
in importance to the yellowedge grouper off 
Texas and on Campeche Bank, At depths of 
100 to125 fathoms, the average catch per 100 
hooks for the 2 areas was 10 pounds and 12 
pounds, respectively. 

Moderate numbers of the gray tilefish,Cau- 
lolatilus microps, were taken on east Cam- 
peche Bank from 75 to 125 fathoms, The 
largest catch was 125 pounds at 125 fathoms, 
Average size was 6 pounds and size range 
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was1tol5pounds, This species is not listed 
in American Fisheries Society Special Pub- 
lication No, 2 (1960). We are proposing the 
common name "gray tilefish'' because of its 
distinctive coloration. In a few instances, 
tilefish and gray tilefish were taken on the 
same set, but generally their ranges did not 
overlap. 

Other foodfishes taken in small quantities 
were red snapper, vermilion snapper, wench- 
man, scamp, red grouper, black grouper, 
porgies, and Gulf hake, 

Sharks constituted the largest single bot- 
tomfish component (table 1)--32 percent of 
the total bottomfishcatch, Over half the 
sharks were taken from the northern Gulf 
area, The catch comprised dogfish sharks, 
Squalus and Centrophorus, and smoothhounds, 
Mustelus, averaging about 4 pounds, 

Offthe Texas coast where catchrates were 
highest, foodfish constituted 77 percent of the 
total catch; they accounted for about one-half 

of the total foodfish catch for all Gulf areas, 

although only about one-fourth the total effort 
was expended off Texas (table 1). Peaks in 
foodfish abundance off Texas were found at 
about 100 and 200 fathoms (table 2). Several 
species of groupers (mostly yellowedge 
grouper) were predominant in the 100- to 
125-fathom depthrange. They were replaced 
by tilefish in deeper waters. 

On the Campeche Bank, the second most 
productive foodfish area, most foodfish were 
taken west of Alacran Reef. As occurred off 
Texas, groupers dominated shallower areas, 
and were replaced by tilefish beyond 125 
fathoms. Foodfish constituted 74 percent of 
the total catch, but they were relatively abun- 
dant only around 125 fathoms (table 2), 

The north Gulf catch was comprised pri- 
marily of sharks; the tilefish was the only 
foodfishtakenin any abundance (table 1). The 
other foodfish category, for the most part 
(table 2), consisted of Gulf hake. 

Catches were extremely low off the west 
coast of Florida for all depths and all species, 

COMMERCIAL CONSIDERATIONS 

Our longlining results agree with those of 
earlier workers (Jarvis, 1935; Whiteleather 
and Brown, 1945) in that longline gear does 
not appear commercially feasible for catching 
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snappers, but it may have some application 
for groupers. A number of sets were made 
onrough bottom withinthe depth range inhab- 
ited by red snapper, Lutjanus campechanus, 
and silk snapper, Lutjanus vivanus., However, 
only 1 silk snapper and 65 red snappers were 
caught during the entire cruise. Grouper 
catches were higher, but these approached 

possible commercial concentrations only off 
Texas in about 100 fathoms, 

The apparent absence of dense schooling 
behavior in large tilefish makes it unlikely 
that they would support a handline fishery. 
A longline covers a relatively larger area 
of bottom than do handlines. It should pro- 
vide higher catch rates per unit of effort. 
Our catch rates made in areas of greatest 
concentration off Texas compare favorably 
with an early report on longline catches of 
30 to 40 tilefish per 400 to 500 hooks off the 
Middle Atlantic States (Bumpus, 1899). 

The Texas coastis the only part of the Gulf 
that appears to offer commercial potential 
with longlines. Certainly a large number of 
hooks would have to be fished. Projections 
of catchrates presented inthis paper indicate 
that a daily fishing effort of 5,000 hooks should 
result inaverage daily catches of about 2,000 
to 4,000 pounds of tilefish. 

We conclude from the results of Cruise 1 
of the R/ V Oregon II that the bottom longline 
is more valuable as a tool for locating and 
assessing bottomfish stocks thanas a method 
of commercial harvesting by present-day 
standards, 

A trawling potential appears likely 
throughout the Gulf where the bottom is not 
excessively rough, Tilefish are taken com- 
mercially with trawls in the Middle Atlantic 
States, so they should be susceptible to trawl- 
inginthe Gulf. In most areas where tilefish 
were taken, the bottom was rough or sloping, 
but little recorded bottom was unsuitable to 
the use of roller-rigged fish trawls. Cer- 
tainly atilefish potential exists. Future deep- 
water fishtrawling cruises in the Gulf by the 
R/V Oregon Ilare scheduled to determine the 
feasibility of atrawlfishery for this foodfish. 

A detailed fishing log (table 3) showing 
geographic position, depth, date, catch and 
related data for each set is available as an 

appendix to the reprint (Sep. No. 826) of this 
article. Tables 1 and2 are also inthe reprint. 
For a free copy of the Separate, write to 
Branch of Reports, Publications Unit, BCF, 
1801 N. Moore St., Arlington, Va. 22209. 
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INTERNATIONAL 
ICNAF Holds 1968 

Annual Meeting in London 

The International Commission for the 
Northwest Atlantic Fisheries (ICNAF), which 
held its annual meeting in London, June 4-8, 
reported that the catch of traditional fish 
species in the Northwest Atlantic increased 
by about 4 percent--to 3,331,000 metric 
tons--from 1966 to 1967. Increases were 
noticeable particularly in the Greenland, 
Labrador, and Newfoundland areas, There 

was a decreasein catch of cod, haddock, and 
flatfish in the Gulf of St. Lawrence, Nova 
Scotia Banks, and Gulf of Maine areas, 

Intensity of Fishing 

Scientific assessments of the major ex- 
ploited fish stocks indicate that in the Green- 
land-area cod and Georges Bank-haddock 
fisheries, intensity of fishing has reached, and 
may have exceeded, levels giving the largest 
sustainable catches, The same, or higher, 
average catch could be achieved with less 
intensity at considerably less cost, 

Severaldelegations consider that high- 
seas fishing for Atlantic salmon either should 
be prohibited or stabilized at present level. 

New Proposal for Regulation 

The Commission examined a proposal to 
add economic and technical considerations to 
the present scientific investigations~-on which 
proposals for new regulatory measures are 
based. Member governments have been in- 
vited to consider the proposalfor further dis- 
cussion at the 1969 annual meeting. 

A joint U. S.-USSR survey of the Georges 
Bank-Gulf of Maine areais providing impor- 
tant information on research techniques and 
gear to be used in studies of year-to-year 
abundance of haddock stocks, 

Otter Trawl Gear Size 

The minimum mesh size in otter-trawl 
gear became an effective international regu- 
latory measure for major commercial spe- 
cies throughout the Northwest Atlantic area 
on Sept, 24, 
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The 1969 meeting will be held in Warsaw, 
June 2-7. The Commission accepted an in- 
vitation from Canadato hold its 1970 meeting 
in St. John's, Newfoundland. 

§° ie 

Indo-Norwegian Project 

Spurs Investment in Fishing 

The Indo-Norwegian Project (INP) begun 
in1952is a comprehensive program designed 
to develop deep-seafishingin India, Its aims 
are to improve offshore fishing techniques, 
fish processing and curing techniques, con- 
struct ice plants andfishfreezing and storage 
facilities, establish boatbuilding yards, and 
train fishermen, 

Norway supplies machinery and equip- 
ment, including technical personnel, for local 
operation of project facilities and training, 
both in India and abroad, 

India provides sites and utilities for proj- 
ects, construction and building materials, 
labor, technical and administrative personnel, 
and pays rupee costs of Norwegian personnel, 
The project has beenexpanded to include ex- 
ploratory and hydrographic surveys of fishing 
grounds, 

Discover New Shrimp Resource 

INP vessels have found major new shrimp 
grounds at 900 to 1,200 feet about 1,000 square 
miles off Quiloncoast of Kerala, Fishing has 
yielded 1,760 lbs./hr. of large shrimp, The 
new grounds could revolutionize the local in- 
dustry. 

Plans for Indian-Built Trawlers 

INP is offering local shipyards designs for 
the 70- to 90-foot-long steel-hulled vessels 
neededtotrawlat1,200feet. The government 
insists that a third or more of all trawlers 
must be built inIndia, although cost of locally 
made hulls is about 50 percent higher than 
European-built vessels. 

Giovanola Binny Ltd., Kerala, has decided 

tentatively to begin construction of large 
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steel-hulled trawlers. The firm expects to 
quote prices comparable to those of imported 
vessels, Binny estimates the demand for such 
trawlers willexpand as local firms learn the 
advantages of exploiting sea resources with 
larger mechanized craft. 

Other Activities 

Preliminary INP surveys indicate that 
shrimp fishing off the eastern coast of India 
should be as good as off Kerala coast, In 
Madras State, INP is presently erecting a 
boat -building yard for small motorized craft, 
a 50-ton-a-day fish-meal plant, a 100-ton 
fish-freezing plant, and a training and ser- 
vicing center for fishermen, INP also is 
scheduled to survey fishing prospects off 
Madras, (U.S. Consul, Madras, June 26.) 

si 

FPC Market Survey Set for 

Chile and S. Korea 

The Agency for International Development 
(AID) has awardedits first contract for stud- 
ies of the commercial marketing potential of 
fish protein concentrate (FPC). Under a 
$268,073 contract General Oceanology, Inc., 
of Cambridge, Mass., will conduct feasibility 
studies in Chile and South Korea over the next 
year. 

AID Donations of FPC 

Dr. H. Brooks James, AID assistant ad- 
ministrator for the War on Hunger, described 
the study as an important step toward intro- 
duction of relatively low-cost, high nutrition, 
foods in developing countries, 

In April, AID contracted with Alpine Ma- 
rine Protein Industries, Inc., of New Bedford, 

Mass., to produce F PC for use in AID-admin- 
istered Food for Freedom donation programs 
in developing countries, 

Survey Aims 

General Oceanology willdetermine wheth- 
er the market potentialfor FPC in Chile and 
South Korea justifies commercial develop- 
ment, These countries were selected because 
of their relatively advanced fisheries, The 
survey will analyze suchfactors as consumer 
and market characteristics, acceptability of 

FPC-fortified foods, and production costs in 

relationtothe market. Results are expected 
to provide a basis for planning the develop- 
ment of FPC industries by private industry 
and Chile and 5, Korea, 

Ae) 
U. S. Helps Thailand Develop 

Fish Protein Supplements 

The Agency for International Development 
(AID) is readying a project to improve nutri- 
tion in rural areas of Thailand, The project 
also will develop inexpensive high prctein food 
supplements, especially for preschool chil- 
dren in the northeastern regions, Called 
"Protein Food Development,'' the project will 
runfrom1969to1971. The U.S, has commit- 
ted $225,000. Thailand willcontribute 
$325,000: $175,000 in counterpart funds and 
$150,000 in cash, 

Protein Deficiency in Northeast 

Thailandis a major rice producer and gen=- 
erally has a favorablefood supply. But large 
areas, particularly the northeast, are protein 
deficient, Children 1 to 4 years are hardest 
hit by this deficiency. Upto 50% of preschool 
children in northeastern and northern rural 
areas suffer from protein and caloric malnu- 
trition, 

Marine Fish Provide Protein 

In developing the supplements from local 
proteinfoods, emphasis willbe placed on ma- 
rine fish, one of the Thai foods best suited 
for the purpose. From 1960 to 1967, Thai- 
land's annual marine fish catch increased 
from 250,000 metric tons to nearly 600,000 
tons, Improved fishing methods could double 
the catch. 

Protein necessary to offset nutritional def- 
icits for 1.6 millionchildrencouldbe supplied 
from only 265,000 tons of fresh marine fish, 
or 16,000 tons of dried fish, This would be 
less than 5% of the present annual catch and 
considerably less than the tonnage increase 
each year, Poor marketing and distribution 
keep processed and fresh marine fish from 
reaching protein-deficient provinces, Only 
areas near the main railroad centers have a 
constant, reasonably priced, supply of marine 

products, 



Distribution A Problem 

Supplying fresh-water fish is not a solu- 
tion, The fresh-water catch is only about 
100,000 tons per year andthe wholesale price 
is more than twice that of marine fish, Al- 
though it is mainly a question of supply and 
demand, the result is that those in the North 
and Northeast must pay twice as much for 
fish protein as those living in the southern 
and coastal areas. It is significant that the 
incidence of protein malnutrition inthe north- 
eastern provinces correlates roughly with 
the availability and cost of fishery products, 
The AID project should help insure better 
distribution. (U.S. Embassy, Bangkok, July 
24.) 

Euvropean-Caught Fish Transshipped 

from St. Pierre & Miquelon Islands 

The French islands of St. Pierre and 
Miquelon, 12 miles off Newfoundland, have 

begun major transshipments of European- 
caught fish. Transshipments are forbidden 
in Canadian ports, 

Transshipment from St. Pierre nullifies 
muchof Canada's advantage in being close to 
the rich Grand Banks fishing grounds, Euro- 
pean deep-sea trawlers will be able to fish 
almost as steadily as Canadian-based ves- 
sels. These European vessels no longer are 
forced to return across the Atlantic or head 
south for the big U. S. fish market once their 
holds are full, They can put into St. Pierre 
and transfer fish directly to waiting freight- 
ers--or stockpile them for later pickup. 
After stocking up with food and fuel, the 
trawlers can return to fishing, Within the 
last 2 years, St. Pierre has become a nearly 
complete marine service station for big 
trawler fleets fishing the Grand Banks, 
Transshipment was practiced here before-~- 
but never on the present large scale. 

Large Investment 

This bolstering of the marine cornerstone 
of St. Pierre's economy, aided by France's 
Common Market partners, has involved much 
money. 

Common market money also has helped to 
build a waterfront marine sciences laboratory 
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to serve European fishing interests, It will 
employ 16 French scientists, 

W. German & Spanish Fleets 

West German and Spanish fishing fleets 
have set up complete operational bases. Such 
bases were common in St, John's until re- 
cently, but they are becoming rare sights in 
Newfoundland ports. 

The Spaniards apparently plan no major 
transshipments from St, Pierre, They have 
established a fully equipped supply base to 
fill food and fuel needs of their Grand Banks 
fleet. 

The West Germans transfer frozen fish 
blocks directly from trawlers to freighters 
in St. Pierre's harbor. In one month, over 

40,000 barrels of West German-caught 

pickled herring were stockpiledon the water- 
front to await transshipment home. 

ZN 

FAO Caribbean Project 

Issues First-Half 1968 Report 

During Feb.~June 1968, the ''Alcyon,"' one 
of the 3 vessels connected with the UNDP/ FAO 
Caribbean Fisheries Development Project, 
completed wide-ranging exploration and ex- 
perimental fishing of demersal fish in the 
northern part of the Project area. Two of the 
4 cruises completed were designed to improve 
fishing techniques, The planners hoped these 
would provide catches which might increase 
West Indianuse oftheresources, The Alcyon 
fished independently and also acted as ''moth- 
ership'' or base for up to 3 small boats. 

Earlier Cruises 

Earlier cruises had explored waters 
southwest of Jamaica, northeast of Hispan-— 
iola, andeastof Puerto Rico. During a Feb- 
ruary cruise, exploratory snapper fishing 
was carried out on the western edge of Pedro 
Bank, Rosalind Bank and along edge of the 
Continental Shelf east of Nicaragua. The 
primary aim was coverage and familiariza- 
tion with the grounds, Over 10,000 pounds 

of fish were caught in operations divided be- 
tween day and night fishing. Almost 60 per- 
cent of the catch was snapper (chiefly silk, 
blackfin, black, and yellowtail) and much of 
the remainder was jacks (Carangidae). 
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A March-April cruise extended explora~ 
tory fishing for snapper and related species 
along the northeast coast of Hispaniola and in 
waters adjacent to the Virgin and Northern 
Leeward Islands, Over 20,000 pounds of fish, 
mostly snapper, were taken, Fishing was 
excellent near Monti Cristi and Navidad 
Banks north of Dominican Republic, near 
Sombrero Cay, andon Anguillaand Barracuda 
Banks east of the Virgin Islands. 

Southwest of Jamaica 

In May and June, 2 cruises were made with 
auxiliary small craft operating from the 
mothership Aleyon, One cruise used one dory 
and one local-style (Jamaica) canoe. After 12 
days fishing southwest of Jamaica, from Alice 
Shoal to edge of Central American Continental 
Shelf (about 14°30! N,) 23,398 pounds of fish 
were recorded aboard the Alcyon, Highest 
catchfor a 24-hour period was 5,281 pounds, 

Over 60 percent of the catch was takenby fish- 
ing from Alcyon, the remainder by the small 
boats, Principal species were horse-eye jack 
and mutton snapper, averaging 10-14 pounds 

each, 

On the other cruise, a second dory was 
added, Six days of hand-lining and inciden- 
tal trolling produced 5,085 fish weighing 
18,042 lbs. The Alcyon and one dory man- 
ned by crew members and a trainee caught 
2,779 fish weighing 10,211 lbs, The other 
dory, manned by 2 Manchioneal (Jamaican) 

fishermen, caught 961 fish weighing 3,459 
lbs.; the canoe with 2 Port Royal fishermen 
took 1,345 fish weighing 4,393 lbs, The 
boats manned by localfishermen were equip- 
ped with one hand-operated reel (Norwegian 
type) and conventional hand-line gear. 

The Catch 

‘The 4,927 fish (17,326 lbs.) caught by 
mechanical reels and handlines were, by 
weight, 89.1 percent jacks, 5.1 percent 
snapper, and 5,8 percent other fish, such as 
grunts, groupers, triggerfishes, Prominent 
species of jacks were green jack, 35.8 per- 
cent by weight, and horse-eye jack, 53.4 per- 
cent, withatrace of amber jack, almaco jack, 
and bluntnose jack. 

Much fishing was done with mechanical 
hand reels, equipped with 160 fathoms of 
wire, and capable of fishing to 140-150 fath- 
oms, Silk (yellow-eye) snapper were taken 
from greater depths (90-140 fathoms) than 

other snapper species; blackfin snapper 
ranged between silk and black snapper (about 
40-80 fathoms). The heavy catches of jacks 
were in 24-30 fathoms, using both reels and 
hand lines, Squid was the primary bait used, 
(UNDP/ FAO Caribbean Fishery Department 
Project, July 19.) 

Soviets Seize 4 Norwegian Vessels 

Two Norwegian vessels seining for herring 
inthe Barents Sea were Seized by Soviet fish- 
ery patrolvesselson July 16. Soviet author- 
ities reported to Norwegian Border Commis- 
sioner A, Rygg the seizure of ''Onny Harder" 
of Baatsfjord inside Soviet territorial waters 
at 70°3'30" N., 31°47! E, "'Egil'' of Vadsd 
was seized the same day. 

Fined and Released 

The 2 vessels have been released, Fines 
were 110,000 kroner (US$15,416). The ves- 
sels also had to surrender their nets, Nor- 
wegian authorities say the vessels were in 
Soviet territorial waters; ''only the nets," 
say the owners, 

Holding 2 Other Vessels 

A third Norwegian fishing vessel seized in 
early July was not released as of mid-August, 
The fourth vessel was seized on August 5. 
Soviet officials told the Border Commissioner 
to maintain tighter control over the herring 
fleet or face more severe action in the future. 
Rygg has asked the North Norway Naval Com- 
mand to police Norwegian vessels fishing near 
the Soviet 12-mile limit. The Navy replied 
that it ''does not intendto station any ... ves~ 
sels permanently in those waters." (''Arbei- 
derbladet,"' Aug. 8; U. S. Embassy, Oslo, 
Aug. 15.) 
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USSR Seizes Japanese Vessels 

Two Japanese herring vessels carrying 38 
crewmen were seized by Soviet patrols on 
May 16 for violating Soviet territorial waters. 
Thirty-four crewmen were released; the two 

captains were still being detained at the end 
of July. The released crewmen were not al- 
lowed to return to Japan until August 3. 



Five vessels with 33 men were Seized off 
the Soviet Pacific coast on June 1, Tried on 
July 31 and fined1.04 million yen (US$2,888), 
they were still being held incommunicado 
aboard their vessels in Nakhodkaon August 4, 

18 Vessels Seized 

According to the Nemuro Maritime Safety 
Office, the Soviets seized 18 vessels and 131 

fishermen between January 1 and July 18. 
Only 5 vessels and 94 fishermen had been re- 
leased by July 26, In previous years, even 
more vessels and men had been detained, 
Twenty-eight of those fishermen and an un- 
known number of vessels were still in Soviet 
custody. 

On July 27, a 2-man Hokkaido-based fish- 
ing boat was seized off Etorofu (Iturup), the 
southernmost Kuril Island, for alleged viola- 
tion of Soviet territorial waters. 

Seizures are likely tocontinue because no 
peace treaty has been signed and Japan rec- 
ognizes neither Soviet sovereignty nor 12- 
mile fishing limits in the southern Kurils. 
("'Suisan Keizai,'' July 26.) 

High-Seas Salmon Fishing 

Off Norway Is Good 

About 20 Danish and 7 Swedish long-line 
vessels fished for Atlantic salmonoff the west 
coast of Norway during May. Catches were 
good, though crews had to work nearly round 
theclock, The flesh color of the salmon was 
excellent, but the fish were lean and of much 
lower quality than Baltic salmon, 

Transportation Difficulties 

Danish and Swedish fishermen are not 
permitted to land catch in Norway for trans- 
shipment. They must either make the long 
trip home or pay others to transport their 
catch, Skippers have found they must allow 
3 weeks for the round trip. Sailing time is 
only 2 weeks, but the crew insists on a week 
at home, Therefore, skippers prefer tore- 
main onthe fishing grounds and ship catches 
on other vessels, Freight costs amount to 
about one-third the price paid for the catch 
inhome ports, This makes fishing less prof- 
itable, 
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Norwegian Opposition 

Norway opposes high-seas salmon fishing 
and was planning to discuss with Denmark and 
Swedenan endtothe fishery. (Asst, Regional 
Fisheries Attaché, U.S. Embassy, Copen- 
hagen, July 5.) 

ara a 

Seminar on Marine Radioecology 

in December 

A seminar on Marine Radioecology spon- 
sored by the European Nuclear Energy Agency 
and the French Commissariat a 1'Energie 
Atomique will be held Dec, 3-6, 1968, at 
Cherbourg, France. Particular attention will 
be given to practical aspects of research in 
marine radioecology relevant to waste dis- 
posal operations, (USOECD, Paris, July 9.) 

Fel 
Ce 

re ~ We~ a 

Spain Delivers Vessel to Cuba 

The first of 6 fishing vessels built for Cuba 
by Empresa Naval Espanola Santander was 
delivered on September 15, The 6 vessels, 
first of 14to be built by this shipyard, are part 
of the 90 Cuba has ordered from Spain, 

Japanese Seek Consulate in Alaska 

The Japan Fisheries Society has asked the 
Government to establish a consular office in 
Kodiak, Alaska, because of the rapidly grow- 
ing trade between Japan and Alaska, In the 
9 years of Alaska's statehood, trade with 
Japaninfishery products, lumber, and petro- 
leum has increased to over US$115 million a 
year. The Society wants consular services to 
improve and expand trade relations, and to 
handle problems arising from Japanese ves~ 
sel operations off Alaska, (''Suisan Nippo," 
Aug. 22.) 
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Gill netter on Johnstone Strait, British Columbia. Vancouver Island in background. (Photo: F. Bruce Sanford) 



FOREIGN 

CANADA 

ASSISTS INDIAN FISHERMEN 

The Canadian government has established 
a C$4.5 million Indian Fishermen's Assist- 
ance Program in British Columbia, The 5- 
year program will be administered by 5-man 
‘Indian Fishermen's Development Board," 
Funds will be provided by the Department of 
Indian Affairs, but the Federal Department 
of Fisheries will administer the program, 

Newer Equipment & Training Courses 

Loans and grants will be provided to ac~- 
quire newer, more efficient, vessels and 
fishing gear andtoreconstruct or convert old 
vessels, Construction of marine railways, 
vessel repair centers, gear sheds, and dry~ 
boat storage facilities at selected villages 
will help the Indians improve the repair and 
maintenance of vessels and gear, Training 
courses willbe offered to increase efficiency 
in fishing enterprises, 

Training Courses Underway 

Fisheries training courses under this 
program already have begun, In the 1967/68 
winter season, Indian Affairs Branch spon- 
sored 28 courses, Specialinstruction innav- 
igation, electronics, engine repair, fishing 
gear, vessel design, and maintenance was 
provided for about 400 Indians at 14 villages. 

Two marine railways were slated to be 
constructed during the summer at the vil- 
lages of Cape Mudge and Kitkatla. These in- 
stallations, costing about $84,000, will initi- 
ate the improvement of Indian fishermen's 
shore facilities, (Canadian Dept. of Indian 
Affairs and Northern Development, July 9.) 

OK OK 

AGREEMENT REACHED ON 
FLOOR-PRICE PLAN 

The Canadian government will support 

groundfish prices in the Atlantic provinces, 
Payment will be madeto processors who will 
pay higher pricestofishermen, Neither fish- 
ermen nor processors like the plan, They 
agreed to this method of payment primarily 
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because it reduces the danger of countervail- 
ing duties by the U. S. to more obvious gov- 
ernment assistance, (U.S. Consul, St. John's, 
June 13-14.) 

we ose oe KK OK 

GRANTS FISHERIES DEVELOPMENT 
LOAN TO TRINIDAD AND TOBAGO 

The Secretary of State for External Affairs 
announced June 14 that Canada will extend 
C$3,000,000 in External Aid development loan 

funds for 5 projects in Trinidad and Tobago. 
C$250,000 has been allocated for a fisheries 
development project. The loanwill pay for an 
advisor on biological fisheries research, 
Canadiantraining for research and biological 
station officials, a trawler, two refrigerated 
trucks, and technical assistance, including a 
skipper and an engineer to train a crew for 
the trawler, All equipment and goods are to 
be purchased inCanada, The 30-year, 3% 
interest loans carry a 7~year grace period, 

ok ook ook 

QUEBEC PLANS SPECIAL SUBSIDY 

Quebec is planning a special subsidy for 
500 lobster fishermen of the Isles-de-la- 
Madeleine to encourage them to fish for other 
species after the lobster season closes, Or- 
dinarily these people, having no alternative 
to fishing for their livelihood, draw welfare 
money mostof theyear, The subsidy will be 
limited to inshore fishermen who catch be~ 
tween 10,000 and 50,000 lbs. of cod, plaice, 
and halibut per year in boats less than 50 ft. 
long. Maximum subsidy would be $1,500 per 
boat, 

The Isles~de-la-Madeleine have a peren= 
nial welfare problem. The plan, which would 
cost no more than $360,000, could save the 
province $300,000 in welfare payments. (U.S. 
Consul, Quebec, Aug. 16 & 22.) 
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selling fish and shellfish for 65 years in the open-air Dean of the Helsinki (Finland) fish market. This 87-year-old woman has been 
(Photo: Edelsberg) 

market. She is counting her stock of crabs. 



EUROPE 

USSR 

LARGE PURSE SHINES SLATED 
FOR MURMANSK FLEET 

The Murmansk Fishing Gear Factory has 
manufactured a purse-Sseine net over 720 
meters (2,362 feet) long and weighing 18 met- 
ric tons, It was delivered to the Murmansk 
trawler fleet; 10 more will be delivered by 
the end of 1968. Seiners will be capable of 
fishing below 200 meters (656 feet). (''Vodnyi 
Transport,'' May 23.) 

Years of Preparation 

As early as Sept. 1965, ATLANTNIRO 
(Atlantic Scientific Research Institute for 
Fisheries and Oceanography) was testing off 
Iceland purse seines 650 meters (2,132 feet) 
long and 170 meters (558 feet) high. In au- 
tumn 1966, vessels of the Northern Fisheries 

Administration were purse seining in the 
North Atlantic. Results were mixed, mostly 
due to the inexperience of Soviet fishermen 
with the method. 

The latest tests withlarge purse seines-- 
700 meters (2,296feet) long, 160 meters (525 
feet) high--manufactured by the Murmansk 
Fishing Gear Factory were made off Norway 
in March 1968. Apparently, they were suc- 
cessful. The serial manufacture of the nets 
followed. 

* * X 

MURMANSK FISHERIES 
BESET BY PROBLEMS 

Plans to introduce changes at the Soviet 
Northern Fisheries Administration in Mur- 
mansk are infull swing, but the fisheries still 
operate under the old system. Improved 
planning, revised price indices, catch charts, 

etc., will not help unless effective measures 
are taken to improve port, fleet, and fish- 

processing operations. 

Murmansk Port 

In the fishing port, unloading vessels takes 
twice as long as in the commercial port, al- 
though both ports have identical equipment. 
Further delays are caused by frequent rail- 
road-car shortages. The delays reduce the 
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number of fishing vessels at sea. Losses to 
the industry run into thousands of rubles. 
Operations at the fish-processing combine 
are predominantly manual, which make it im- 

possible to increase productivity and profits. 

Herring Fishery in Trouble 

The herring fishery also is in trouble. 
Both fleet and fish-processing combine lack 
facilities for processing large catches. It is 
unprofitable to expand processing because of 
high wages authorized in Arctic regions. 
Elsewhere in the Soviet Union, fish-proces- 

sing plants are willing to purchase frozen 
herring at prices considerably below cost. 
Current herring prices are so low the Mur- 
mansk fisheries have lost interest in catching 
herring. 

Only 3 Herring Products Available 

Only 3 herring products --fresh-frozen, 
smoked, and heavy-salted--are readily avail - 
able despite the fact that 150 have beentested 
and 20 introduced for mass production. The 
assortment is determined not by demand but 
by processing technology; if processing is 
simple, the product is manufactured. ("Eko- 
nomicheskaia Gazeta," June.) 

% OK OK 

KALININGRAD-BASED FLEETS 
ARE IN THE ATLANTIC 

In early July, several Kaliningrad-based 
fishing fleets fished inthe Atlantic from New - 
foundland tothe tropics. One fleet fished for 
cod, haddock, flounder, and halibut off New - 

foundland. Daily catch averaged 200 metric 
tons of high-quality fish suitable for quick- 
freezing. One large and 80 medium trawlers 
took herring and groundfish on Georges Bank. 
Daily catch exceeded 1,650 tons; part was fro- 

zen and part salted. Daily catch was around 
450 tons inthe southeast Atlantic. he moth- 
ership 'Larkii Luch" andher fleet fished for 
tuna in the tropical Atlantic. 

Accent Quality 

Soviet fishermen are concentrating more 
on quality of catch. Landings of fishfor which 
domestic demand is low have dropped, while 
catches of halibut, hake, flounder, mackerel, 
and cod have been increasing steadily. (''Vod- 

nyi Transport," July 4.) 

KOK OK 
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USSR (Contd.): 

TO STUDY PACIFIC FUR SEALS 

Soviet scientists aboard the research ves - 
sel ''Krylatka"' this summer studied the mi- 
gratory routes of fur seals--their move- 
ments, numbers, and length of stay at each 
rookery. They tagged over 1,000 individual 
seals in the North Pacific. (''Vodnyi Trans - 
port,'’ May 21; ''Pravda,'' June 4.) 

Study Results 

Tagging has made it possible to compile 
a chart of seal migrations in the Pacific. 
According to the latest Soviet estimates, fur 
seal herds on the Commander Islands are 
growing rapidly. In the past 10 years, they 
increased fivefold: to2,500. Soviet scientists 

claim this is due primarily to the 1957 Con- 
vention prohibiting pelagic sealing signed by 
the U. S., the USSR, Japan, and Canada. 

Since early July, U.S, scientists have 

been visiting the Commander Islands rook- 
eries. 

The Vessel 

The Krylatka belongs to the researchfleet 
of the Pacific Scientific Research Institute 
for Fisheries and Oceanography (TINRO), 
From November 1965 to February 1966, she 
conducted biological studies on Pacific fur 
seals in the Sea of Okhotsk and the Sea of 
Japan. Herds of up to200seals were sighted 

frequently. 

* OK OK 

ORDERS 12 REFRIGERATED FISH 
TRANSPORTS FROM FRANCE 

French shipyards will build 12 refriger- 
ated fish carriers for the Soviet Union. The 
agreement was signed in Moscow in early 
May 1968. It is the largest order ever placed 
by the Soviets in France. Spread among 5 
shipyards, itamounts to about 460 million 
French francs (US$93 million). 

These vessels establish 2new classes and 
will be "the largest ever designed." They 
will supply food, fresh water, and fuel to So- 
viet deep-sea fishing fleets, serve as passen- 
ger carriers to exchange fishing crews atsea, 
and carry home salted or frozen fishery 
products. 

The 12 Vessels 

The Soviet order involves: 

(1) Ten vessels, 8,600-10,000 deadweight 
tons each. Length overall 164 met- 
ters or 537.9 feet, speed 17.5 knots, 

2 engines 5,580 hp. each. 

(2) Twovessels, 12,500-15,000 deadweight 
tons each. Length overall 186.20 
meters (610.7 feet), speed 18.9 
knots, 2 engines 7,400 hp. each. 

The vessels are scheduled to be delivered 
to the Soviets between April 1970 and July 
1971. ("La Peche Maritime," May 20.) 

xR x 

CASPIAN HAS CONSERVATION PROBLEMS 

The Ministry of Fisheries was criticized 
in March by the Central Committee of the 
Communist party for mismanagement of the 
fish conservation program in the Volga-Cas- 
pian Basin. Water pollution, gradual deple- 
tion of spawning salmon stocks, and other 
conservation problems followed erection of a 
giant hydroelectric power plant on the Volga 
at Volgograd. The plant reduced the Volga's 
flow and accelerated contraction of Caspian 

waters. 

Plans for 1971-1975 include construction 

of channels tobring water from the northern 
rivers to replenish Caspian water. 

Remedies Proposed 

The State Planning Commission has ap- 
proved recommendations of the Ministry of 
Fisheries to improve the situation. These 
prohibit use in seismic prospecting of ex- 
plosives and other substances harmful to fish 
and seek to prevent water pollution from 
petroleum products, chemicals, and other 
toxic substances. 

The State Supervisory Committee is in- 
vestigating why a water divider (probably an 
artificial spawning channel) in the Volga Delta 
has not been completed. The Ministry of Fish- 
eries has beenblamed for holding up comple- | 
tion of the divider by failing tofinance excava- 
tion of ponds and to develop the Aleksandrov 
spawning and breeding grounds. (''Ekonomi- 
cheskaia Gazeta,'' March and June 1968.) 

* KOK 
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SURVEY SPINY DOGFISH OFF OREGON 

In 1967, Soviet researchers surveyed the 

area off Oregon and Vancouver Island for 
spiny dogfish (Squalus acanthias). The liver 
is valued for its high vitamin A content. 
Schools of commercial importance were 
found at depths from 246 to 1,476 feet. The 
largest concentrations were spotted with 
hydroacoustic devices between 328 and 1,148 
feet, where up to 30 metric tons were caught 
in exploratory 6-minute trawls. Tempera- 
tures at the bottom ranged from 6.9° C. to 
8.1° C. (44.4°-46.6° F.). In the 30-ton catch 
area, water temperature was 7.59 C. (45.99 
F.). 

Lengths and Heights 

Lengths variedfrom 275 to 333 inches, with 

the average 30; inches; average weights were 
5.1 lbs. Stomachs of half the catch were filled 
with smaller fish and squid. Inadequate 
knowledge of spiny dogfish biology has kept 
the Soviets from developing a commercial op- 
eration in the area. (''Rybnoe Khoziaistvo," 
May.) 

* OK OX 

SCIENTIST SAYS FISHERY 
STATISTICS ARE POOR 

Discussing prospects for marine farm- 
ing, B. E, Bykhovskii of the Soviet Academy 
of Sciences said much more must be known 
about Soviet catches in order to plan for this 
new field. This is impossible now, he stated, 

"because fishery statistics are very poorly 
kept in our nation. These statistics should 
give precise information about the catch of 
various species, fishing areas, seasons, and 

quantitative indices. At present these data 
are not available." (''Trud,'' May 9.) 

* OK OX 

STARTS 'MAN IN THE SEA' PROGRAM 

The Soviet underwater research labora- 
tory ''Chernomor'' was lowered 16 feet into 
the Black Sea on June 29. Chernomor is a 
55-metric-ton steel cylinder, 10 feet in di- 

ameter and 26 feet long, and carries a crew 

of 4. Air comes from high-pressure cylin- 
ders. It is equipped with scientific instru- 
ments, air purifiers, moisture absorbers, 

and a hot-water shower. 
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Its Mission 

The crew is to carry out complex oceano- 
logic investigations, observe marine fauna, 

study the dynamics of bottom-sediment dis- 
placements, and test physiologic response of 
man to an underwater environment. 

When the tests at 16 feet are completed, 
the Chernomor will be lowered 39 to 49 feet 
for further research. Hight 4-man crews 
have been trainedfor the program. ("'Sovet- 
skaia Rossiia," June 28 and 30; '"Vodnyi 
Mransporuundulvel se) 

Inlate July, a storm in the Black Sea made 
it necessary to raise the underwater labora- 
tory with its crew. The oceanographic 
research vessels 'Akademik Vavilov'' and 
"Akademik Obruchev" stood by. ("Izvestia," 
July 25.) 

OK OK 

STUDIES EFFECTS OF HOT WATER 
DISCHARGES ON INLAND WATERS 

The Scientific and Technical Council of 
COMECON, the USSR and East European 
Common Market, is studying the effects pro- 
duced by heated water discharged from ther- 
moelectric power stations into inland waters, 
Discharge of heated water causes substantial 
changes in the thermal, physico-chemical, 

and biological conditions of natural reser- 
voirs. 

The Council has worked out a research 

program to: (1) determine thermal changes; 

(2) study physico-chemical phenomena; (3) 
determine changes in the biology of natural 
reservoirs. 

Results should be available in early 1969. 
(''Rybnoe Khoziaistvo,'' June 1968.) 

OK OX 

DISCOVERS 'ECHO-SOUNDER' 
IN STURGEONS 

Soviet biologists have found the sturgeon 
(Huso huso) can emit low-frequency signals 
and receive their reflections. The scientists 
believe the fish has an unknown organ that 
does this. This 'echo-sounder' enables the 
sturgeon to navigate in the dark. 

Discovery of this organ and how it works 
could open new vistas to radar science. 
(''Rybnoe Khoziaistvo,'' May.) 

OK OK 
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‘AIR CUSHION! DEVISED TO CONTROL 
ICE THICKNESS ON LAKES 

Shallow lakes may freeze almost to the 
bottom and kill fish. To prevent this, a So- 

viet engineer has suggested pumping air 
through small holes drilledin the ice after it 
is 5to8inches thick. If the holes are quickly 
sealed with clay or wet snow, an air cushion 
will form under the ice. This would prevent 
its downward spread and save the fish. If 
this method works ona large scale, catch 

yields per hectare may increase consider- 
ably. (''Rybnoe Khoziaistvo,'' May.) 
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Denmark 

GUARANTEES MINIMUM 
PRICE FOR PLAICE 

The Danish Government has appropriated 
2 million kroner (US$267,000) for a pool-fund 
to assure fishermen a minimum of about 6.1 
U.S. cents a pound for the lowest- grade plaice. 
So long as prices remainabove the minimum, 
fishermen will contribute to the fund about 

0.2 cent per pound of plaice landed. 

Fishermen's Proposals 

Fishermen originally had proposed a mini- 
mum price of 1.30 krone per kilogram, and a 

provision for rationing catches of plaice "in 
order that supplies could better be adjusted to 
demand."' The government's Monopoly Board 
refused these proposals. Fishermen say that 
if the proposals are not accepted they will 
have to seek government subsidy to survive. 

Minimum Prices For Other Species 

Government and fishermen representatives 
have formed a special committee to discuss 
establishment of minimum prices on other 
species. (Asst. Regional Fisheries Attache, 
U. S. Embassy, Copenhagen, July 5.) 

OK OK 

DANES BUILD LARGE FISHING PORT 

A new port at Hanstholm in northern Den- 

mark is being built at a cost of US$21.6 mil- 
lion. Seventy of an expected 500 vessels 

already are operating out of the nearly com- 
pleted harbor. Shore-based facilities will be 
developed next. 

Fishing and commercial docks, ice plant, 

shrimp-processing plant, 2 cod-liver oil fac - 
tories, and an auction hallalready have been 
completed. A fish meal plant and 2 more 
auction halls to handle the anticipated large 
volume of landings are planned for future con- 
struction. ("Fishing News International," 
June 1968.) 

OK Ox 

CEASES IRRADIATION RESEARCH 

The Danish Ministry of Fisheries has ter- 
minated research onirradiation preservation. 
Its reasons: (1) undesirable changes inflavor 
of irradiated fish products and (2) import of 
irradiated fisheries commodities is pro- 
hibited by most countries. The research 
yielded much information that will be valuable 
if work is resumed. 

Studies on fresh rainbow trout were car- 
ried out at the Risé atomic research station. 
Normally, the fish can be held in fresh con- 
dition for 14 days; irradiation and storage at 

temperatures just above the freezing point 
extend this to 21 days. During the last 7 days, 
however, enzymatic actionsometimes causes 
undesirable flavor changes and lowers overall 
quality. Net gain for the product from irra- 
diation was considered minimal. (Asst. Reg. 
Fisheries Attaché, U. S. Embassy, Copen- 
hagen, July 5.) 

OK OK 

"LIQUIDITY! LOAN TO FISHERMEN 
IS EXTENDED 

Danish fishermen are in trouble because 
of a long periodof declining prices for catch- 
es and ever-increasing operating expenses. 
More than 60 firms supplying fishermen in 
the north Jutland ports of Skagen, Hirtshals, 

and Hanstholm have been forced to stop credit 
because they are extendedasfar as possible. 

New Loans 

To ease the situation, the Royal Danish 

Fisheries Bank is issuing a series of 10-_ 
year obligations to help carry fishermen 

through the difficult period. The program 

has a limit of US$3.3 million. (Asst. Re- 

gional Fisheries Attaché, U.S. Embassy, 

Copenhagen, July 5.) 

rk ok 2k 
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Fig. 1 - Fishing port of Hirtshals on Northern Coast of Denmark's Jutland Peninsula. About 300 boats, mostly small (19 tons), fish waters 
of Skagerak, to the east, and North Sea, to the west. Their catches are mostly haddock, herring, plaice, sild, catfish, and shrimp. 
Part is sold to Britain as industrial fish. (Photos: Edelsberg) 

Fig. 2 - Hirtshals. 2 of 3-man crew and son of owner (r}. They 
fish for herring. Fatherdoes not want son to be fisherman--job is 
hard and income uncertain, he says, Each man averages about Fig. 3 - The third man checks new 84-meter-long terylene net, 

US$4,000 a year. 
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Fig. 4-Hirtshals. 3-man crew of 33-ton fishing vessel catches herring, haddock, whiting, and 
shrimp. Each man averages US$4,000-$5,000 a year. 

Fig. 5 - Draggr, near Copenhagen, Denmark. Fisherman (I) is 
extricating groundfish from tangle net. Ten nets, each 80 meters Fig. 6 - Fisherman lowers net in which to keep fish alive. Part of 
long, are set at night and pulled in moming. catch is sold off boat, remainder is trucked to Copenhagen. 
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TRAWLER IS EQUIPPED WITH 
TRAWL BLOCK AND FISH PUMP 

"Karsten Wernerfelt'' from Hirtshals will 
be the world's first trawler fitted with a new 
trawl block and hydraulically driven fish 
pump. The two pieces of equipment, pro- 
duced by the Norwegianfirm A/S Hydema and 
Co., cost about US$8,000. The cost can be 
justified on trawlers of more than 80 gross 
registered tons. 

Operation 

The trawl is emptiedby bringing it along- 
side the vessel and attaching a suction hose 
to the cod end. The other end is lifted with 
the trawl block, pressing the catch into the 
intake hose. The 1,400 r.p.m. pump is ca- 
pable of handling 150 metric tons of fish per 
hour. A full cod end containing 30 tons can 
be emptied in10to12 minutes, regardless of 
weather andseaconditions. Emptying a catch 
of this size usually requires 4 to 7 hours in 
bad weather. 

Will Lighten Work 

The new equipment will replace one crew - 
man and ease the work of the rest. The cap- 
tain of the Karsten Wernerfeltis enthusiastic 
about the new equipment; a vessel cannot 

"wait for weather" if fishing is to be profit- 
able, he said. (Asst. Reg. Fisheries Attache, 
U. S. Embassy, Copenhagen, July 5.) 

Norway 

INCREASES SUBSIDIES 

The Storting(Parliament) approved unan- 
imously a government proposal tosupport 
Norwegian fisheries from June 1, 1968, 

through May 31,1969. Total government sub- 
sidies are estimated to increase 18% from a 
year earlier to about US$32 million for the 
year ending May 31, 1969. 

The exact subsidy amount can only be 
estimated because first-hand price support 
payments are based on volume of catches of 
eligible fish species; also, supports to re- 
duce the cost of tackle, gear, and bait depend 
on amounts of such items actually bought. 
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Aid to Vessel Owners 

The Storting also has approved a US$2 
millionloan arrangement for owners of fish- 
ing vessels hurt by this year's failure of the 
winter herring fishery. 

State Supports Continue 

The current year, which ends May 31, 1969, 

completes the 5-year period in which the 
Norwegian Fishermen's Union and the gov- 
ernment pledged to make the fisheries in- 
dependent of State price support. (This is 
the General Fisheries Agreement of 1965.) 

The agreement's main objective has not 
been reached. On the contrary, state price 
support has been rising since 1954/55. This 
took place despite the fact that deliveries of 
herring, mackerel, and other fish for reduc- 

tion purposes have been excluded from price 
support since 1966. 

To Reevaluate Fisheries Soon 

Einar Moxnes, Minister of Fisheries, in- 

dicated during the Storting debate on the cur- 
rent fisheries subsidy agreement that Nor- 
wegian fisheries and, particularly its sales 
and marketing aspects, would be reevaluated 

soon. (U. S. Embassy, Oslo, June 25.) 

Iceland 

HERRING FISHERY STRIKE SETTLED 

The herring fishery strike was settled the 
first week of July when the State Herring 
Board set the price for raw herring paid by 
processing plants slightly higher than last 
year's, Herring-boat owners agreed to some 
increased wage benefits, and the government 
agreed to provide financial assistance to 
vessel owners and processing plants. 

The new price, based on the low price for 
herring oil, promised to benefit neither ves- 
sel owners nor processing plants. 

Gains for Fishermen 

Following the price decision, owners 
agreed to grant fishermen: (1) increase in 
life and disability insurance from US$35,000 

to US$70,000; (2) US$19 a month for clothing; 
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(3) increased wages of US$11 a month for 
engineers, cooks, and net-repairers; and (4) 

24 hours! leave after 3 weeks at sea. Also, 
vesselowners agreed to pay fishermen a 
fixed amount per barrel of herring salted at 
sea, 

Government Plans Help 

At the same time, Eggert G. Thorsteins- 
son, Minister for Fisheries, announced that 

the government would help herring boat own- 
ers and processing plants by easing interest 
and installments on capital loans. The gov- 
ernment would propose in the Althing this 
fall compensation up to US$526,000 for the 
herring industry. 

France 

FISH INSPECTION 

Several agencies share responsibility for 
fish inspection in France: (1) Institut Scien- 
tifique et Technique des Peches Maritimes, 
Ministere de la Marine Marchande--respon- 
sible for sanitary controls at point of manu- 
facture; (2) Service Veterinaire, Ministere de 
l'Agriculture--in charge of sanitary control 
of landed freshfish;(3) Service dela Repres- 
sion des Fraudes et Controle de la Qualite, 

Ministere de 1"'Agriculture--responsible for 
sanitary control once fish reach the trade; 

(4) The Ministere des Travaux Publics and 
the Ministere de la Sante Publique assist the 
above agencies, 

Methods 

Fish inspection in France, and her over- 
seas possessions, is mandatoryfor all prod- 
ucts. It applies also to foreign and domestic 
trade. Laboratorytests are performed peri- 
odically at ports of debarkation, canneries, 

wholesale and retail levels. Most inspectors 
are agents of the Institut Scientifique et Tech- 
nique des Peches Maritimes and of the Serv- 
ice Veterinaire. (U.S. Embassy, Paris, July 
24.) 
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Italy 

MOTHERSHIPS BUILT 

The M/S ''Doroty Seconda," a freezer- 
fishing vessel built for the Sicilian firm 
OCEANFRIGO by an Italian shipyard, was 
launched on June 24. Her twin, 'Doroty 
Prima,'' was launched 3 months earlier. 

Specifications are: length between per- 
pendiculars 274 feet; breadth, 40 feet; dead- 

weight tonnage, 1,550 tons; 2,400-hp. engine 

capable of 15.7 knots. The vessels are 
equipped with all the latest instruments and 
gear. They are supplied with long-line fishing 
equipment and carry crews of 40. Each has 
4 refrigerated holds with varying tempera- 
tures anda total capacity of 1,200 tons. Cost 
is about US$2.4 million each. 

To Be Motherships 

The vessels will serve as motherships for 
a fleet of 4 smaller trawlers, either newly 
built or used, which OCEANFRIGO is in- 
terested in obtaining from foreign sources, 
including the U. S. 

Doroty Prima sailed on her maiden voyage 
in July. Although equipped to handle allsorts 
of finfish, she will concentrate on tuna fishing 

off the African west coast. (U.S. Consul, 
Palermo, July 10.) 
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United Kingdom 

NEW VESSEL BUILT IN POLAND 

The flag was raised on the ''Boston York" 
in the Gdynia Shipyard on June 28. The ves- 
sel is the second in the series of B427/A 
trawlers built there for the owners: Boston 

Deep Sea Fisheries, Hull, England. 

The "Boston Concord" was handed over in 
1965. The "Boston Lincoln," prototype of 
B427/A series trawler, was delivered inApril 
1968. The Boston York is the third trawl- 
er constructed by the Gdynia Shipyard for the 
Hull company. 

Fishing Stern Trawlers 

The B427/A type units are fishing stern 
trawlers designed for North Sea and North 
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Atlantic grounds. Length overall is 64.40 
meters (211 ft.);breadth12 meters (39.4 ft.); 
draught 5.00 meters (16.4 ft.); deadweight 
500 tons; speed 14.5 knots; hold capacity about 

600 cu. meters (21,189 cu. ft.); crew 26. 

a 
“a 

A main engine developing 2,500 hp. drives 
an adjustable pitch propeller through a trans- 
mission gear. The latter drives 2 BC gen- 
erators: one of 315 kw. drives the trawl 
winch motor, the other of 350 kw. feeds the 

mains. Insulated holds can store fish on ice, 

or in atemperature aslowas -29° C.(-20.29 
F.). 

Other Construction 

Besides the Boston Lincoln and Boston 
York, Gdynia Shipyard is constructing 2 
modernized trawlers--the B427/B version-- 
for another British owner, Boyd Line Ltd., 
Hull. ("Polish Maritime News," July 16.) 

OK OK 
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WHITE FISH AUTHORITY 
LOWERS INTEREST RATES 

The British White Fish Authority lowered 
its interest rates on fishery loans effective 
Aug. 10. The action resulted from a change 
in interest rates by the Treasury. 

The new rates are: 

Fishing vessels, new engines, nets and 
gear: 

On loans not over 5 years, 84%--decrease 
1 

4%. 

On loans over 5 years but not over 10 
years, 8% o--down 3%. 

On loans over 10 years but not over 15 
years, 85 Jo--down = %. 

On loans over Ho years but not over 20 
years, 85% --down ¢ %. 

Processing Plants 

On loans not over 5 years, 9%--down 4%. 

On loans over Bh years but not over: 20 
years, 82%--down 70. 

The rates on loans made before Aug. 10 
were unchanged. (''Fish Trades Gazette," 
Aug. 24.) 

East Germany 

FISHERY TRENDS 

East Germany has converted about 10 
trawlers for purse seining and is using them 
to fish herring in the northeast Atlantic be- 
tween Iceland and Spitsbergen. Total daily 
catches average about 200 metric tons. Since 
purse sSeiningis new to East German fisher- 
men, Soviet gear specialists are training 
them. Twenty regular East German trawlers 
are processing the catch, and 2 chartered 
Soviet refrigeratedfish carriers are hauling 
it to Rostock. 

Changes infishing technique and areawere 
caused by reduced catches in East Germany's 
traditional fishing grounds in the North Sea, 
("Berliner Zietung," June 9; ''Neues Deutsch- 
land,'' June 16.) 
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Distant Water Fishing 

The Soviets also will deliver a 3,000- 
gross-ton refrigerated fish transport to the 
Rostock Fisheries Combine to help East Ger- 
man vessels fishing off East Africa. 

Rostock-based vessels were expected to 
fish Georges Bank during the summer. 
("Neues Deutschland," June 16.) 

To Use Computers 

Under the new economic system, "profits" 
are more important than production. East 
Germans plan to equip their high-seas fish- 
ing fleets with automated data-processing 
machinery. Vessels will teletype daily re- 
ports on catches, weather, currents, and 

other data to the mothership. A small com- 
puter will process and relay these to home 

port. There,alarger computer will guide the 
fleet to the best fishing grounds. The first 
data processing system is to operate at the 
Rostock Fisheries Combine. (''Der Morgen," 
July 11.) 

West Germany 

INDUSTRY CONSIDERING 
ON-BOARD IRRADIATION 

The president of the Society to Promote 
the Irradiation of Foodstuffs has outlined the 
possibilities of improving the efficiency of 
the W. German deep-sea fishing fleet through 
irradiation equipment. Irradiation lengthens 
the storage life of fish. So the time at sea of 
trawlers operating out of German ports and 
landing freshicedfish couldbe extendedfrom 
the present 12 to 18 days. 

Isotope irradiation equipment for use 
aboardatrawler would cost about US$150,000- 
200,000. The quality of fish treated with radi- 

ation would be improved. Such fish would 
bring higher prices. Equipment capable of 
processing one ton of fish per hour might be 
amortized within 18 months, with an additional 

charge of US$10 a metric ton. 

Government Aid Sought 

Relatively small amounts of radiation 
energy would be used. This would exclude 

possibility of harmful radioactive contamina- 
tion. The Society has requested the govern- 
ment tofund installation of irradiation equip- 
ment for testing purposes aboard the govern- 
ment-owned fishery research vessel ''Walther 
Herwig.'' The Federal Fishery Research 
Board at Hamburg supports the Society's re- 
quest. 

The Society hopes to bring about amend- 
ment of the Food Law that prohibits irradi- 
ation of foodstuffs. Existing measuring de- 
vices cannot detect radiation treatment per- 
mitted by several foreign countries. There- 
fore, it is possible that irradiated foodstuffs 
already have been imported into West Ger- 
many. (U.S, Consulate, Bremen, June 14.) 
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Poland 

PLANS FISHERY EXPANSION 

Polish economists and fishery administra- 
tors are planning ahead to 1985, Planning is 
based on future consumption estimates of 
about 18-20 kg. (39.6-44 lbs.) per year per 
capita. However, critics point out that be- 

cause of many variable factors, such as future 

income per capita, quality and price of fish- 
ery products, etc., it is difficult to predict 

future demand exactly. Some estimate per- 
capita consumptionas high as 25 kg. (55 lbs.); 
others believe it will not even reach 18 kg. 
(39.6 lbs.). 

Estimated Production 

Preliminary studies by the Institute for 
Marine Fisheries at Gdynia indicate that the 
1965 output of fishery products --133,500 met- 

ric tons--willalmost double by 1970 to about 
240,000 tons, and triple by 1980 to over 
400,000 tons. Onthe basis of these estimates, 

plans are being made for increases in catch 
and for new fishing-vessel construction. 

Estimated Catch 

According to ''Polish Maritime News," 
the 1967 catch amounted to 321,000 metric 
tons, including small fresh-water catches 

of 18,000-20,000 metric tons. Planners 

expect marine fishery catch to increase to 
470,000 metric tons in 1970, 880,000 tons in 

1980, and 1 million tons in 1985, 
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The greatest production increase will be 
in fish fillets: in 1970, 140,000 tons of the 
catch will be used for fillets; in 1985 almost 

half a million tons. Cod, ocean perch, and 

hake will be the principal species used in 
fillet production. In 1965, Poland produced 
6,400 tons of marketable fillets; by 1970, pro- 

duction will increase to about 42,000 tons. 

Czechoslovakia 

ACCLIMATIZATION OF FISH IN 
FISH CULTURE STUDIED 

In late November 1967, a Conference on 

Acclimatization of Fishes related tofish cul- 
ture was held at the Fisheries Research In- 

stitute in Vodnany. The conference focused 
on culture and diseases of herbivorous fishes. 

Over 20 participants discussed how to use 
the findings of scientists in practical, every- 

day fish culture. This would increase fish 
supply in land-locked Czechoslovakia. In 
1966, the catch was only 11,500 metric tons; 

in 1950, it was only 3,500 tons. 

Long Imported Fish 

For many years, the areas that constitute 
Czechoslovakia today imported at least 16 
fish species for acclimatization. Most came 
from the U. S. and from the Soviet Union. 
Overall success was not good. Fishculturists 
did not know enough about the biology of vari- 
ous species to select the most suitable spe- 

cies and culture areas. (''Bulletin" of Vodnany 
Fisheries Research Institute, No. 2, 1968.) 
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Romania 

BUYS TRAWLERS FROM POLAND 

A state-owned fisheries company has or- 
dered 2 large freezer trawlers from Polish 
shipyards. The vessels will be used in the 
Atlantic north of the 20th parallel. They will 
be delivered in late 1968 and early 1969. 
(U. S. Embassy, Bucharest, July 12.) 

The first two freezer trawlers for Roma- 
nian high-seas fisheries were bought in Ja- 
pan in 1964, Since then, Romania has joined 
the Tripartite (USSR, Poland, and East Ger- 
many) Agreement on Development of High 
Seas Fisheries, Polandhas developed a fish- 
ing-vessel building industry among the best 
in the world. She even exports fishing ves- 
sels to Western Europe. 

Romanians have fished in ICNAF sub- 
area 5 sporadically in past years. Lately, 
they have fished mostly off northern Africa. 

Greece 

FISHING INDUSTRY HAS PROBLEMS 

The fishing industry is complaining that 
lack of progressive government policies and 
rising costs of production have cut deeply in- 
to profits. Among measures proposed to 
solve the problems are lowering interest 
rates onfishery loans, removing restrictions 
on sales prices, and regularizing loans. 

Greece has begun a 5-year development 
program that may improve conditions. 
("'Alieia," June.) 
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LATIN AMERICA 

Venezuela 

CLAIMS 3-12-MILE 
TERRITORIAL SEA OFF GUYANA 

Venezuela has claimed the waters 3 to 12 
miles off a 150-mile stretch of the Guyana 
coast as Venezuelanterritorialsea, She says 
navigation will not be affected in the area, 
but foreign fishing will not be allowed. Guyana 
is the former British colony of British Guiana, 

Historical Boundary Dispute 

A boundary dispute arose during the last 
century whenboth Venezuela and Great Brit- 
tain claimed the area between the Esequibo 

River andthe current boundary of Venezuela. 
In 1899, an arbitral commission decided in 
favor of Britain. Venezuela accepted the de- 
cision but later calledit unfair. The issue has 
flared into heated controversy. Venezuela 
says that until the dispute is settled she will 
exercise sovereignty inthe waters 3-12 miles 
out of the area--because she, unlike Guyana, 
claims a 12-mileterritorial sea, The claim 
will have no effect on Guyana's 3-mile ter- 
ritorial sea, 

No Effect on U. S. Trawlers 

About 200 foreign shrimp trawlers, mainly 
U.S., operate near the area; most are based 
in Georgetown, Guyana, Industry sources see 
no immediate problems because most trawl- 
ing takes place beyond 12 miles, (U.S, Em- 
bassy, Caracas.) 

Colombia 

NEW FIRM PLANS TO FISH SHRIMP 

A new Colombiancompany, ''Fishing Con- 
sortium S, A.,'' plans to start shrimp fishing 
out of Santa Marta and Buenaventura in late 
1969, It willuse 15 vessels now being built in 
Colombian shipyards. Company president 
Ernesto Restrepo Osario said that almostthe 
entire catch will be exported to the U. S. and 
would roughly double Colombia's shrimp ex- 
ports to the U. 5S, during 1970-1975, 

Financing and Management 

Authorized and subscribed capital of the 
new company are US$2,4 million and $1.6 
million, Equity capital will be about 80 per- 
cent private and 20 percent public. In addi- 
tion, the firm has obtained close to $1.9 mil- 
lion loan capital. 

Foreign Firms Interested 

The company has received numerous of- 
fers of financial participation or assistance 
from European countries. Thus far, the op- 
eration has been kept strictly Colombian, 
Management comes primarily from ex-em- 
ployes of the Financial Corporation of Co- 
lombia, a principal stockholder, (U. S, Em- 
bassy, Bogota, July 12.) 

Ecuador 

U. S.-OWNED TUNA FREEZING 
PLANT OPENS 

Del Monte del Ecuador, C.A., formally 
inaugurated on June 22 its new US$800,000 
tuna-freezing plant in Manta, northwest of 
Guayaquilon the Pacific Coast, Del Monte is 
wholly owned by California Packing Co., San 
Francisco, The U.S.-equipped plant, located 
on10 acres of ocean-front land, consists of 8 
freezing tanks, each capable of freezing 12 
tons of fishin5 hours, and a 250-ton-capacity 
storage freezer (-20° F.) 

The frozentuna are trucked 2 miles from 
the plant to Manta's dock, Then they are 
transported by refrigerator ship to Del 
Monte's packing plant in Puerto Rico, The 
Ecuadorean plant employs 50 persons and, 
indirectly, 300 persons on fishing boats. 

Seasonal Fishing 

Since tuna fishing is seasonal (the poorest 
months are January, February, and March) 
Del Monte's plant is designed to handle either 
peak or minimum loads. Banks of 2, 4, 6, or 
all 8 freezing tanks can be operated, depending 
on the catch, Del Monte owns or has con=- 
tracts with 20 boats, Operations started May 
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8, Thecompany plans to freeze 8,000 metric 
tons of tunathis year and 12,000 tons in 1969, 

Seiners to Come 

The firm owns 1 purse seiner, It plans to 
bring down as many as 6 from the U. S, if 
market conditions are favorable, Each will 
cost about $250,000. Del Monte also may in- 
stall a dock to accommodate the refrigerator 
ships. This may not be practicable without 
constructing a breakwater, The sea is often 
too rough for loading operations, 

Del Monte apparently has no plans to es~ 
tablish a tuna-packing plant in Ecuador, It 
intends to ship all its catch to Puerto Rico 
for canning, (U.S,Embassy, Quito, June 26.) 

ok cK 

RULING CREATES FAVORABLE 
MARKET FOR FISH OIL 

An August 9ruling by the Monetary Board 
of the Central Bank of Ecuador reduced from 
140 percent to 50 percent the advance deposit 
required for imports of various oils and 
greases, including fish and marine-animal 
oils, The action apparently was taken in re- 
sponse to greatly increased imports of fish 
oils, mainly from Peru, For example, fish- 
oilimports for first-half 1968 totaled 1,552.6 
metric tons, compared with 110 tons during 
the 1967 period and 788.7 tons during all of 
1967, 

Will Stimulate Market 

The reduced advance deposit for items to 
be importedis expectedto stimulate the mar~- 
ket evenfurther, Substantial increases in 
marine~-oilimports are expected over the next 
several years. (Agricultural Attache, U.S. 
Embassy, Quito, Aug. 23.) 

w 
ANCHOVY FISHING SEASON OPENS 

The anchovy fishing season opened Sep- 
tember 1 and most vessels were reported 
fishing. First reports indicate fishing poor, 
although that was not unusual for early Sep- 
tember, 

Peru 
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There were no labor problems because of 
a 30-day suspensionof constitutional guaran- 
tees affecting all unions following a transpor- 
tation workers! strike. 

1968 Shipments Ahead of 1967 

Fish meal stocks on hand July 31 were 
361,977 metric tons; a large percentage was 
soldinadvance, Shipments were 199,111 tons 
in June and 167,373 tonsinJuly. This brought 
total 1968 shipments to 1,255,190 tons~-about 
30 percent ahead of the 883,398 tons shipped 
during 1967 period, 

OK OK 

TIDAL WAVE DAMAGES 
FISHING FLEET 

The strong tidal wave that recently hit Peru 
caused damage of over US$2.5 million to the 
fishing industry. Thirty-six 100-ton-capacity 
vessels were hurled onto the beach, driven 
aground, or otherwise damaged. It was the 
worst disaster in the fishing industry since 
1952. (National Fisheries Society, Aug. 12.) 

* KO 

FISHERY DEVELOPMENTS 

The Fishermen's Union Federation has 

presented the Boat Owners Association with 
a long list of demands, These include: 

(1) a 56% increase in the per-ton fisher- 
men's share price paid for anchovy; (2) a base 
salary of US$5 a day for captains and $3 for 
crewmen when fish are not available; (3) 
profit sharing, and a bonus salary each May 
1 (Peru's Labor Day); and (4) a 50-percent 
increase inpay for trips exceeding 18 hours. 

In April, the price paid for anchovy as the 
fishermen's share was $2.60 a metric ton, 

Plant Bought 

Frigorificos Paita, S.A. (FRIPSA) will be 
purchased by Star-Kist Foods, California, a 
division of H, J. Heinz, FRIPSA, which has 
cold-storage facilities, will be used to store 
frozen yellowfin and skipjack tuna for export. 

Giant Anchovy Seines 

Rayon Celanese Peruana (RAY CEL) has 
sold the first 2 of its giant anchovy seines, 
Each seine is 440 fathoms long by 45 fathoms 
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deep and has 3 bunts. Made of knotted web- 
bing, the individual panels of the nets weigh 
18,500 pounds each, The seines will be fished 
from 350-ton wooden vessels. (''Pesca," 
April.) 

Chile 

REPORT ON ANCHOVY CATCH, 
FISH MEAL AND OIL PRODUCTION 

During May, 1,480 tons of fish meal and 
120 tons of fish oil were exported from Arica, 
and 1,960 tons of fish oil from Iquique. The 
oil, worth US$249,700, was shipped to the 
U. S., U. K., West Germany, and the Nether- 
lands, 

During January-May, 62,900 tons of fish 
meal worth $5,980,000, and 8,400 tons of fish 
oil worth $472,700, were exported, Principal 
fish mealimporters were the U. S, (40%) and 
West Germany (30%). The Netherlands re- 
ceived 96% of the fish oil, 

The 147,400-ton June anchovy catch set a 
record, Despite a sharpreductioninthe size 
of the fishing fleet andinthe number of oper- 
ating plants, 49% more fish meal was pro- 
duced than in first half of 1967. A marked 
improvement in raw material yield--20,4% 
in 1968; 18.6% in 1967--contributed to this 
increased production, The price per metric 

North Chile’s Anchovy Catch, Fish Meal and Oil Production, 
Jan. -June 1966-681/ 

1968 | 1967 | 1966 

O, O.aro. a6 (Metric@i ons} i nemeilawonien 

91, 100 
379, 000 

101, 100 
769, 200 

19,031 
135,749 

1, 400 
14, 400 

e020 © © © © 

Fish oil production: 
Junew erence 
Jan.-June . oo 

3, 253 
14, 863 

1/Statistics listed as received, Even numbers apparently are 
rounded. 

Sources: Instituto de Fomento Pesquero, Informe Mensual No. 6, 
| July 29; U. S. Embassy, Santiago, Aug. 5. 

tonof fish mealin June varied between $117- 
149, Consolidation of the fish meal industry 
in the north, aided by the record June catch, 
has had a favorable effect, 

Mexico 

FRANCE GIVES TECHNICAL ASSISTANCE 

Experimental fishing by French trawlers 
has produced mixed results. Two vessels, 
one based at Progreso, Yucatan, the other at 
Mazatlan, Sinaloa, began operations last 
winter, 

The Progreso project started with con= 
siderable fanfare, French fishermen ar- 
rived full of enthusiasm, ready to fish for 
large quantities of low-priced fish on exten- 
sive banks, They soon found that local fish= 
ermen, interested only in traditional high=- 
priced shrimp and red snapper fisheries, 
could see no point in searching for low-priced 
species which, they believe, probably are not 
very abundant anyway, After severalcruises, 
the trawler ranontoacoral reef, Emergency 
repairs were made and the vessel returned 
to France. 

Success in Mazatlan 

The Mazatlan project was so successful 

that the Mexican government financed an ex- 
tension, Some Mexican fishermen had ex- 
pected to explore for shrimp in depths beyond 
the usual fishing grounds, The French -and 
other fishermen had planned to explore for 
finfish. Few shrimp and numerous fish were 
caught, causing mixed emotions, The Maza~ 
tlan operation proved that there are enough 
fishto support large-scaletrawling, Catches 
of mixed species averaged 6 tons daily, About 
half the species would be acceptable on the 
Mexican market, the rest could be sold in 
Europe. 

Other Operations 

During September, the trawler cooperated 
in the Gulf of California resource survey, 
fishing in deeper waters than the smaller 
Mexican trawlers, Later it will move to 
Ensenada to explore the trawling possibili- 
ties along Baja California's westcoast, (Reg 
Fisheries Attaché, U. S, Embassy, Mexico, 
Sept, 12.) 
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CUT IN FROZEN FISH PRODUCTION 
IS PROPOSED 

Trawl operators are having a harder time 
because of the shortage of bottomfish in both 
northern and southern waters and low prices. 
Yoshinosuke Yamazaki, board chairman of 
Kokusai Gyogyo, toldthe heads of such major 
fishing companies as Taiyo Gyogyo, Nichiro 
Gyogyo, and Nihon Suisan that "excessive 
production of frozenfish at the present time 
callsfor some restriction on production and 
imports.'' On June 27, the companies dis- 
cussed the matter with Fishery Agency Di- 
rector Morimoto. 

Financial Losses 

According to Yamazaki, the fishing indus- 
try suffered a deficit of 5,270 million yen last 
year due to low prices for frozen fish and in- 
creased interest charges on loans and stor- 
age. Inaddition, the industry had 830,000 tons 
of frozenfish on hand at the end of the year. 
The recession trend in the market remains 
unchanged, [If it continues, the industry will 
accumulate a deficit of more than 50,000 mil- 
lion yen. 

Controls Requested 

Yamazakiconsiders overproduction of 
frozen fish the fundamental cause. He has 
proposed; 

Control over production and imports: 

(1) Limit imports to 130,000-150,000 tons, 

(2) Refrain from shipping into Japan fish 
valued at less than 60,000 yen per ton 
(small-sized merlusa, red fish, etc.), 
This is not to apply to Japanese fishing 
vesselstransporting theirown 
catches. 

(3) Refrain from purchasing and transport- 
ing by Japanese vessels fish selling 
for less than 75,000 yen per ton, 

(4) Japanese trawlers based at foreign 
ports should not ship to Japan fish 
valued at less than 50,000 yen per ton, 
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(5) Require all Japanese trawlers to ob- 
serve mesh restrictions that pre- 
vent taking small fish: small mer- 
lusa and red fish from Africa, silver 
cod from Alaska, and flounder from 
northern waters. 

(6) Make every effort to export merlusa 
fillets. The demand for these is in- 
creasing in foreign markets, To do 
it, attention must be given to a ves- 
sel's processing facilities and ex- 
port promotion measures adopted, 

(7) Raise money through a 3,000-yen- 
per-ton tax to set up a compensation 
fund of about 500 million yen for 
losses caused by fishing suspen- 
sions, 

Industry Cooperation 

In addition to Yamazaki's proposals, the 
companies suggested a dumping prohibition 
and joint shipments of fish from distant wa- 
ters. The major companies now recognize 
the need for joint industry action to conserve 
resources and maintain fish prices, ('Sui- 

san Tsushin,"' July 6.) 

ok 

FROZEN TUNA EXPORTS UP, 
PRICES DOWN 

Frozen tuna exports, which were slow in 
business year (BY) 1967 ending March 1968, 
increased sharply in April and May: 18,642 
metric tons compared with 12,916 tons during 
the same period in 1967, The increase was 
due to good yellowfin catches inthe Indian and 
Atlantic Oceans in April, andto good albacore 
fishing in the Atlantic from May. 

Export prices, however, were Sharply be- 
low those of 1967. Yellowfin shipments direct 
from Japan were $410 a short tonc.i.f., 
California delivery, compared with $460 c.i.f. 
in early 1967, Atlantic albacore transship- 
ments tothe U.S., which brought around $500 
per tonc.i.f. in1967, were about $450 per ton 
c.ief. for large fish, and $420 per ton for fish 

under 20 pounds, (''Suisan Tsushin," June 7.) 

%* Ok Ok 
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EXPORTS OF CANNED TUNA 
IN BRINE TO U. S. SLOW 

Exports of cannedtunainbrinetothe U.S. 
were very Sluggishduring April and May, the 
first 2 months of business year (BY) 1968, 
Sales contracted by Tokyo Sales Co, totaled 
about 300,000 cases (48 7-oz. cans), or 10% 
of the 3-million-case export target for BY 
1968. Normally, sales are brisk during April 
and May when U.S. retailers stock up for 
summer selling. 

Price Reductions Urged 

Japanese trading firms attributed the drop 
to the high price of the Japanese product, 
They urged substantial price reductions and 
avigorous sales-promotion campaign to over - 
comethe slowdown. The Tokyo Sales Co, 
established export price of US$11.20 per case 
f.o.b. for canned solid white meat tuna in 
brine is around $14,80 a case onthe U. 5S. 
wholesale market. This was about $1.30 
higher than the U. S, packer's price for pri- 
vate labels. Price quotations for the institu- 
tional pack were $1-$1.50 higher than the U. S. 
packer's price. Therefore, Japanese firms 
were believed to be contracting sales with 
U. S. buyers at prices well below the Sales 
Co.'s quotations, 

Packers Disagree 

Japanese packers were in a difficult situ- 
ation, They could not readily agree to a price 
cut since the raw material was costing them 
as much as $467-479 a short ton, This was 
$50 a ton too high, even for the established 
export eae level for brine-packed canned 
tuna, (''Suisan Tsushin,'"' June 6.) 

Je Sle ste ie eS 

EXPORTS EXTRA-LARGE 
CAN OF BRINE-PACKED TUNA 

The Japan Export Tuna Packers Associa- 
tionis encouraging the packing of tunain brine 
in an extra-large canto improve sales in the 
U. 5S. institutional market--hotels, restau- 
rants, schools, and hospitals. The can, 
"Special No. 1,'' holds 2,500 grams (5,5 
pounds) drained weight, and 3,000 grams (6.6 

pounds) net weight. 

The Can's Advantages 

Successful marketing of U. S, machine- 
packed tuna in brine in recent years has 
created intense competition for the Japanese 
productinthe U.S. market. Japanese packers 
believe the extra-large can would avoid direct 
competition with the U. S. pack and might 
overcome the slowdown of exports to the U. S. 
The extra-large can reduces packing costs 
for processors and brings greater profits to 
users because of lower buying cost and re- 
duced handling time. 

Sales Prospects Seem Good 

Packers planned to export 1,200 cases of 
the new pack before September and hoped to 
export another 2,500 by May 1969. Sales 
prospects are good because U.S. institutional 
buyers already have expressed interest in an 
extra-large can, ("Nihon Suisan Shimbun, ' 
July 17; "Suisan Tsushin," July 29.) 

% OK OK 

CANNED TUNA PET FOOD 
EXPORTS DECLINE 

Exports of canned tuna pet foodtothe U. S., 
which increased steadily in recent years, are 
declining, U.S.firms are not buying because 
the quality of the Japanese product is poor 
compared to the U. S. pack. 

In 1967, Japan exported 1.4 million cases 
of canned tuna pet food to the U. S. Loss of 
the U.S, market is likely to be hard on tuna 
packers. (''Katsuo-maguro Tsushin,' June 5.) 

se ok ook 

FROZEN SHRIMP IMPORTS DECLINE 

Frozen shrimp imports in June totaled 
2,324 metric tons valued at about US$5.4 mil- 
lion, the lowest since January, The decline 
was ascribed to reduced buying by trading 
firms to ''cool off" the oversupplied shrimp 
market. Imports from Mexico continued to 
decline sharply. Jan.-Juneimports of 19,342 
tons were down more than 3,000 tons from 
22,714 tons imported during the 1967 period, 
("Suisan Tsushin," July 24, and 'Suisancho 
Nippo,'' July 22.) 



Japan (Contd.): 

TANNER CRAB PRODUCTION 
TO REACH 7,000 TONS 

The 1968 tanner crab production by fleets 
in the Bering Sea and North Pacific is ex- 
pected to reach about 7,000 metric tons (legs 
only with shell), Bristol Bay king crab fleets 
should produce about 2,500 tons; Olyutorski 
fleets off Siberia 3,000 tons; and land-based 

vessels operating out of Wakkanai, Hokkaido, 

1,500 tons. 

In Bristol Bay, tanner crabs are taken in- 
cidentally by gillnets and crab pots fished by 
factoryship fleets led by "Keiko Maru" (7,537 
grosstons) and ''Dainichi Maru’ (5,859 gross 
tons), Tanner crab production by the end of 
July was about 1,000 tons by the Keiko Maru 
fleet and 600 tons by the Dainichi Maru fleet. 

The 2 factoryships are scheduled to con- 
tinue operations until October. Nine crab 
fleets are taking large quantities of tanner 
erabs off Cape Olyutorski, While catch as of 
early August was unknown, itis estimated that 
the season's total production will not fall be- 
low 3,000tons. (''Suisan Tsushin,'"’ August 3.) 

BRISTOL BAY KING-CRAB FLEETS 
REPORT MANY TANNER CRAB 

Japanese king-crab motherships "Keiko 
Maru" and ''Tainichi Maru' (5,859 gross tons), 
fishing in Bristol Bay, reported early in June 
heavy incidentalcatchoftannercrabs, These 
erabs severely damaged crab pots and hurt 
king-crab production, which was running 
more than 30 percent behind 1967, 

Concentration on King Crabs 

The abundance of tanner crabs was be- 
lieved due to concentration of fishing effort 
in recent years on king crabs, Some Japa- 
nese feelit may be necessary to thin out tan- 
ner crabstoincreasethe yield of king crabs. 
("Shin Suisan Shimbun Sokuho," June 11, & 
"Suisan Tsushin,'' June 8.) 

KOK 

SALMON MOTHERSHIPS RETURN 
WITH LOW CATCH OF REDS 

The 11 salmonmothership fleets assigned 
to Area A, north of 45° N, latitude, in the 
North Pacific high-seas fishery returned to 
Hokkaido, the northernmost island, in late 
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July after about 2 months, This year's fish- 
ery was generally poor because of unusually 
rough seas and a higher thanusual water tem- 
perature. Fleet commanders reported that 
red salmoncatches were very low, only about 
10-15 percent of the total catch, Catches of 
less profitable pinks were relatively high. 

From the very beginning, the fleets en- 
countered unusually stormy weather. Bad 
weather, particularly in the central grounds, 
caused wide movement of the fleet and even 
forced suspension of fishing for 10-13 days. 
Water temperature to mid-season was be- 
tween1-1.5°C, higher than average, advanc- 
ing the season about a week ahead of normal 
years, 

Fish Runs Poor 

Onthe whole, fish runs were poor, Large 
quantities of small-sized reds taken in July 
indicate that a good red salmon run might 
develop next year, Chums taken in northern 
grounds were larger in size, about 2.4 kg. 
(5.3 lbs.), and clearly distinguishable 
from those averaging about 1,8 kg, (about 4 
lbs), taken in southern grounds, (‘Minato 
Shimbun," Aug, 1.) 

FISHING POOR 
OFF U. S. EAST COAST 

The stern trawler 'Shirane Maru" (2,528 
gross tons), commissioned by the Japanese 
government to conduct exploratory surveys 
in the northwest Atlantic, was catching cod 
and ocean perch off Labrador in mid-July, 
The vessel began fishing near 40° N, latitude 
off New Yorkin early June. It caught mostly 
butterfish, From there she moved progres- 
sively northward toward Labrador, refueling 
at Saint Pierre off Newfoundland, Later, she 
crossed the Davis Strait and fished off the 
west coast of Greenland, but heavy ice drift 
forced her back to the North American coast, 

Shirane Maru is not having much success, 
Catches to mid-July were about 200 tons of 
bottomfish, According to the owners, pros- 
pects of developing commercial fishing 
grounds inthe northwest Atlantic remain un- 
certain, 

Other Trawlers 

The commercial trawler ''Akebono Maru 
No, 51'' (1,454 gross tons), fishing off New 
York since mid-June, found too many small- 
size butterfish and departed for Las Palmas 
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in late June. Two other trawlers, ''Hidehiko 
Maru" (2,524 gross tons), and''Kaimon Maru" 
(2,518 gross tons), had more success fishing 
off the U. S. east coast in early July. How- 
ever, they were scheduled to end fishing in 
late July for repairs. (''Minato Shimbun," 
July 18; "Shin Suisan Shimbun," July 8.) 

KOK OK 

SHRIMP FISHING OFF GUIANAS 

On June 22, 51 Japanese shrimp vessels 

were fishing off the Guianas, Another 21 ves- 
sels were scheduled to join the fleet by the 
end of August. The 72 vessels will include 
35 licensed for land-based operations out of 
Georgetown, Guyana; 22 based at Port of 
Spain, Trinidad, licensed for mothership op- 
erations, and 15 based at Paramaribo, Suri- 
nam, 

Ten more Japanese firms also were in- 
terested in entering the fishery. The high 
market price for shrimp taken off the Guianas, 
low investment cost of small vessels, and 
relative stability of the resource are en- 
couraging fishing firms to enter the fishery. 
However, the Japanese Fisheries Agency is 
not likely to permit further fleet expansion, 

Prices and Production 

Fleet production reports showed the Japa- 

nese were catching and processing 350-400 
pounds of shrimp, heads off, per vessel per 
day. Most catches were pinks and browns of 
fairly large size (under 25 count heads off to 
the pound). Delivery prices in the latter part 
of June averaged around US$1.39 a pound ex- 
vessel and provided sufficient profit. 

Lack of Repair Facilities 

One problem facing the land-based opera- 
tors is the lack of minor repair facilities on 
land for vessels and gear, The Japanese 
Associationfor Trawl Fisheries off the North 
Coast of South America is investigating the 
possibility of setting up small repair shops 
at Georgetown to service the shrimp fleet. 
("Shin Suisan Shimbun Sokuho," July 10.) 

sk wk ook ok 

SURVEYS SHRIMP IN SOUTHEAST ASIA 

The Marine Products Importers Associa- 
tion is sending an8-manshrimp survey team 
to southeast Asia on October 28. The team 
will travel to Thailand, Malaysia, Singapore, 
Borneo, Sarawak, andthe Philippines to study 
the possibility of buying shrimp for shipment 
to Japan, 

In 1967, the Association sent a similar 
mission to Pakistan and India, Seventy-five 
percent of the trip expenses will be financed 
by the Government's 64,2-million-yen 
(US$178,333) subsidy program, The program 
promotes imports of unprocessed products, 
such as minerals, lumber, and agriculture- 
fishery products from underdeveloped coun- 
tries. (''Suisancho Nippo," July 30.) 

* ok oO 

NEW TRAWL USED IN BERING SEA 

A new all-purpose trawl that can be set 
for towing at alldepths has been developed by 
Taito Seimo Fish Net Manufacturing Co, and 
Taiyo Fishing Co, The gear has shield-type 
otter boards specially designed to provide 
maximum net-spreading with minimum re- 
sistance, 

The Net 

The net, about 100 meters (328 feet) long, 
permits wide opening of the mouth, Itis 
equipped with a kite for buoyancy and has 530 
600-millimeter (about 2 feet) steel bobbins 
for dragging rough bottoms, Whena school is 
located, the net can be set for towing at the 
desired depth by adjusting the otters, kite, 
warp, and other connections, The new gear 
will be placed aboard Taiyo's stern trawler 
"Zuiyo Maru No, 3" (3,858 gross tons). 

The Zuiyo Maru No, 3 

This trawler, one of the largest and most 
modernin Japan, has minced-meat and fish- 
meal plants. It is equipped with the latest 
sonar gear for trawling at 5 meters (16.4 
feet) to 600 meters (1,968 feet). The vessel 
was scheduled to depart Hokkaido for the 
eastern Bering Seainearly August. (''Minato 
Shimbun," July 25 & 31.) 

Ok OK 
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LONG-LINERS REPORT 
GEAR THEFTS OFF MEXICO 

Tuna long-liners fishing off Mexico have 
reported thefts of fishing gear, One long- 
liner claimed her banners, radio buoys, 
lamps, and 20 baskets of mainline were stolen 
on July 12 while she was fishing near 23°17! 
N., latitude and 108°913' W. longitude off Maza- 
tlan, One basket equals 650-1,300 feet of long 

line, 

Inthe same area, on July 10, another long- 
liner encountered 2 foreignpurse seiners and 
later discovered that 28 baskets of her long 
line had been cut off by a sharp instrument 
and removed, (''Katsuo-maguro Tsushin," 
July 23.) 

Aa. 20. 6) 3: £3 £3 

TRAWLERS LICENSED 
FOR NORTHWEST ATLANTIC 

The Japanese Fisheries Agency licensed 
for one year 3 commercial trawlers for ex- 
perimental operations inthe Northwest Atlan- 
tic, north of 40° N, latitude, off New York. 
Thetrawlers are: ''Taiyo Maru No, 65,'' 1,829 
gross tons; ''Akebono Maru No, 51," 1,454 
gross tons; and "Suzuka Maru," 2,529 gross 
tons. 

To Observe ICNAF Rules 

The vessels will be required to observe 
mesh-size regulations of the International 
Convention for the Northwest Atlantic Fish- 
eries, (''Nihon Suisan Shimbun," June 12.) 

rk ok ok 

SIGNS FISHING AGREEMENT 
WITH INDONESIA 

The Japan-Indonesia fishery negotiations 
to ensure safe operations for Japanese ves- 
sels inside Indonesia's 12-mile limit were 
finally concluded on July 20, They began Dec. 
1967, Thel-year pact may be extended after 
consultation, 

Japanese vessels will be permitted to fish 
within designated zones in the Banda and 
Serum Seas, Okinawan vessels were ac- 
corded similar privileges ina separate 
agreement, (''Suisan Tsushin,"' July 22.) 

ok ok) ok 
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TO SEND TUNA MISSION TO ITALY 

The Ministry of International Trade and 
Industry (MITI) planned to send a mission 
to Italy inSeptember to help develop a stable 
frozentuna export market. The group would 
confer with Italian importers and packers on 
problems involving Japanese tuna, study 
frozen-tuna market conditions in Italy, and 
assess effects of the entry of other tuna-pro- 
ducing countries into the Italian market, 
(‘'Suisancho Nippo," July 30.) 

a 
Malaysia 

EXPANDED TRAWLING BOOSTS CATCH 

Trawling has expanded greatly in Malay- 
sia. Prompted by Taiwan's and Thailand's 
great successes in trawling, the government 
determined that vessels of less than 75 tons 
can trawl economically in Malaysian waters. 
Licenses are issued to vessels fishing for 
cooperatives, One hundred andthirty vessels 
over 50 tons trawl legally; several hundred 
smaller ones trawl without license, 

A dispute has erupted between offshore 
fishermen who operate the trawlers and in- 
shore fishermen who claim that resources 
are being depleted by illegal trawling. The 
government has been compelled to intercede 
onseveraloccasions, It has promised to stop 
illegal trawling in inshore waters, 

Increase Catch 

Fish production in Malaya State has in- 
creased over 50% in the last 2 years: from 
198,000 metric tons in 1965 to 236,000 tons 
in 1966, and to 301,000 tons in 1967. Of the 
65,000-ton increase between 1966 and 1967, 
58,000 tons were estimated to have come from 

trawling. 

Mechanize Vessels 

Encouraged by the high profits of trawling, 
inshore fishermen are mechanizing their ves- 
sels and moving out to sea, In 1957, there 
were 1,700 nonpowered fishing vessels in 
Malaysia; now there are only 700. Vessels 
with inboard engines increasedto over 10,000 
from 1,500 in 1957; many trawl in inshore 

waters. (''Fishing News International, June.) 

Re Ca Cas Ca Cae 
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South Korea 

BERING SEA OPERATIONS 

Samyang Fisheries Co.'s refrigerated 
carrier ''Sam Su No, 201" returned to Pusan 
July 14 with 400 metric tons of Alaska pollock 
caught inthe Bering Sea, Another refriger- 
ated carrier, ''Sam Su No, 301," and 6 catcher 
vessels continued fishing off the western 
Aleutians until July 20. 

Catch and Prices 

Samyang's total catch was 796 metric tons, 
mostly Alaska pollock with some flounder and 
cod, The company invested 112 million won 
(about US$407,000) inthe venture, It probably 
will lose money because the catch was lower 
than expected and market value was less than 
anticipated, Originally, Samyang planned to 
catch morethan 1,000 metric tons of Pacific 
herring, which sells at 100,000 won per ton, 
about US$365, on Koreanmarkets. Esti- 
mated sales value of the actual catch was 
only 30,000 won, about $109 per metric ton, 
but Samyang was hoping for a sales contract 
at 35,000 won per ton. 

State-Owned Trawlers 

The state-owned Korea Marine Industry 
Development Corporation(KMIDC) factory 
sterntrawler, ''Kang Hwa No. 602,'' ended her 
month-long exploratory fishing cruise in the 
eastern Bering Seaon July 15 and returned to 
Pusan, KMIDC operations were separate 
from Samyang operations, Kang Hwa No, 602 
carried about 400 tons of Alaska pollock and 
some herring, (U. 5. Embassy, Seoul, July 
23; "Oop Shinbo," July 22.) 

Oy cp -c0 ak ok ook 

BUYS FISHING VESSELS FROM JAPAN 

Japan will build 54 fishing vessels for South 
Koreaunder the joint Economic Development 
Program for March 1967-December 1968, 
The cost will be US$13.4 million, 

S. Korea has ordered 35 otter trawlers for 
fishing off Indonesia and inthe East China Sea, 
10 tuna long-liners for the South Pacific, 3 
sterntrawlers for African waters, and 6 re- 
frigerated carriers and support vessels to 
service coastal fishing fleets. (U. S. Em- 
bassy, Tokyo, July 15.) 

OOK OOK 

South Korean fleet consisting of a 1,000-ton mothership and six 90-foot pair trawlers anchored in Dutch Harbor, Unalaska Island, in 
1967. This was the first commercial venture of the South Koreans into the eastern Bering Sea following a preliminary survey by a 
ship in 1966. (Photo: Zahn) 



Communist China 

REACTS TO JAPANESE 
FISHING VIOLATIONS 

In June, the Mainland China Fisheries As- 
sociation protested Japanese fishing in pro- 
hibited areas of the China-Japan Private 
Agreement on Fishing in the East China Sea, 
Violations occurred in May and June in the 
vicinity of the mouth of the Yangtze River. 
The protest was directed to the West Japan 
Trawl Fishing Association, the Japanese Sig- 
natory of the Private Agreement. 

15-Day Fishing Halt 

Such violations have occurred each year 
but have brought only mild warnings by the 
Chinese and apologies by the Japanese. This 
year, however, the Chinese demanded and ob- 
tained more drastic punishment. About 80 
Japanese boats that had violated the agree- 
ment voluntarily stopped fishing for 15 days 
in July. ("Japan Times," July 13.) 

Pakistan 

FIRM BUYS 6 
DANISH-BUILT TRAWLERS 

Fishery Products, Ltd.,is buying 6 trawl- 
ers from Danish shipyards to use in the 
coastal shrimp fishery. They will be about 
67 feet long, displace about 80 gross tons, 
and carry Danish-built 240 hp, diesel motors. 

All 6 vessels will sail to Pakistan ina 
group probably with at least one Danish skip~- 
per or fisherman aboard each. The Danes 
would remain with the fleet in Pakistan while 
Pakistani crews were being trained. (Asst. 
Reg. Fisheries Attaché, U. S. Embassy, Co- 
penhagen, July 5.) 
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India 

EXPORTS SHRIMP TO U. S. 

Madras is fostering interest in the export 
of frozenshrimpto the U, S. and other over- 
seas markets, Shrimp catch, 9% of Madras 
marine landings, has increased since 500 
mechanized boats begantrawling off Madras, 
About 10 to 15 tons of shrimp are collected 
daily from various coastal centers and ship- 
ped to Cochin for processing and export, 

The Madras Government has opened its 
first freezing plant, which is capable of han- 
dling 3 tonsofshrimpaday, Operated by the 
Indo Marine Agencies (Tamil Nad) Ltd., the 
plant can freeze 10,000 pounds of shrimp in 
10 days, The first shipment of the frozen 
shrimp was exported to the U. S, on July 6. 

Madras landings no longer have to be sent 
to the west coast, risking spoilage and incur=- 
ring transportation charges. More freezing 
plants are to be established at Tuticorin and 
Mandapam. Private enterprise is being en- 
couraged to start its own. Indo Marine Agen- 
cies alone expects to handle more than 150 
tons of processed shrimp a year. (Madras 
Govt., July 6.) 

WHAT CAUSES "TIDAL WAVES"? 

"Tidal waves" are not caused by the tides, but by move- 
ment of the ocean floor. Their proper name is tsunami, a 
word of Japanese origin. They are also commonly called} 
seismic sea waves. 

Submarine earthquakes, landslides, or volcanic eruptions 
create tsunamis; a submarine disturbance may produce three 
or four waves with a wave length(crest to crest) greater than 
3 miles, although their height over the open ocean may be 
only 1foot. Speed ofadvance can exceed 500 miles an hour. 
As the waves approach shore, they are slowed and the water 
behind piles up to tremendously destructive heights. ("Ques- 
tions About The Oceans,"'U. S. Naval Oceanographic Office.) 
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SOUTH PACIFIC 

New Zealand 

INCREASES FINANCIAL AID 
TO FISHING INDUSTRY 

The New Zealand government plans to in- 
crease financial assistance to the fishing in~ 
dustry. The planincludes assistance for used 
fishing vessels, new engines for replacement, 
and for fishing gear and equipment, Increases 
inmortgage guarantees and loan limits to 
fishermen--andrefinancing of existing loans 
on vessels--are included, Financial assist~- 
ance to buy new and used vessels will be pro- 
vided, both for individual fishermen and for 
wholly New Zealand-owned partnerships and 
corporate bodies, 

Financial assistance for used vessels 
would be for those of 40-foot minimum length 
and maximum age of 15 years, with a current 
survey certificate, and suitable for the fishing 
project proposed, 

For Engines and Gear 

Assistance in buying new engines for re- 
placement will be based on 663% of the cost 
including installation, or $10,000, whichever 
isless, Financial assistance alsois provided 
to buy fishing gear and equipment where a 
change of method of fishing is involved and 
cost is significant, Such loans will be for a 
maximum of three years andup to two-thirds 
the cost of equipment, or $10,000, whichever 

is less. 

Mortgage guarantee assistance for new 
or used vessels will increase from 20% or 
NZ$10,000 to 40%, or $40,000, whichever is 
less; the applicant will contribute 333% in- 
stead of the former 40%. State loan limits 
will increase from 50%, or $30,000, to 662% 
or $60,000, whichever is less; the applicant 
contribution will be 335% instead of the former 
40%. 

Interest rate for all loans will be 6%. 

Refinancing Included 

Refinancing for new or second-hand ves- 
sels will be providedif venture prospects are 

sound, assets are adequate, and the Minister 

of Finance approves. 

These increases in financial aid, which 
should further industry expansion, conform 
with government's desire for full development 
of the industry at the earliest date. (''The 
Australian Fish Trades Digest," April.) 
Note: NZ$1.00 = US$1.13. 

American Samoa 

TUNA LANDINGS LEVELING OFF 

The Japan External Trade Organization 
(JETRO) reports that total tuna landings at 
Samoa between January and April this year 
were 10,435 tons, or about 20% below the 
12,772 tons for the 1967 period. 

Landings by Japanese vessels totaled 1,718 
tons, 16.5% of the total; landings for the 1967 
period were 2,756 tons, The Japanese share 

for Jan.-Dec, 1967 was 24.4 percent. 

South Korea and Taiwan 

South Korean landings also declined: 3,671 
tons for Jan.-Apr., against 5,112 tons for the 
1967 period. However, South Korea's share 
was 35.2%--an increase over the average 
34.6% for Jan.-Dec. 1967. 

Landings by Taiwan, which have increased 
every year, leveled off at 4,480 tons in this 
period; in the 1967 period, 4,304 tons were 
landed, Taiwan's share has increased 
markedly--to 42.9% from the average 36.6% 
for all of 1967. 

Fishing Improves 

Fishing grounds around Samoa were ex- 
tremely poor in February and March, but the 
catch recovered later to 1.5 tons per vessel 
per day. (''Suisan Tsushin,"' July 3.) 

Australia 

TASMANIA ABALONE CULTURE 

Tasmania's abalone fishery has grown so 
muchin the past few years that it now ranks 
secondas a money earner to the long-estab- 
lished spiny lobster fishery. 



| Australian (Contd.): 

The Fisheries Divisionis cooperating with 
2 fish-processing firms in carrying out pre- 
liminary tests to determine the feasibility of 
abalone culture. Thetests should help deter- 
mine whether the culture of abalone is fea- 
sible--or whether juvenile abalone could be 
raised infarms or hatcheries to ''seed" areas 
already fished. The program also should 
open other lines of research to help conserve 
the valuable industry. 

How Abalone Are Kept 

Abalone are kept in tanks so their growth 
and behavior can be studied in detail, At the 
Dunalley Factory of Planet Fisheries Pty. 
Ltd., sea water for the captive abalone is first 
drawn into a 110-gallon polyethylene header 
tank by an electrically driven centrifugal 

pump. The water level is controlled by a 
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float switch acting on the pump and by a foot 
valve on the intake pipe. 

To provide the abalone with home sites 
other than the walls of the tanks, empty aba- 
lone shells and well-washed concrete masonry 
blocks were placed inthe water, Within a 
short period, all the animals took positions 
away from the light. A few moved under the 
empty abalone shells, but the most popular 
locations were the shaded surfaces of the 
concrete blocks, 

Fed on Algae 

The abalone are fed on algae collected from 
shells incommercial abalone catches, After 
observation, 2 species of algae will be selec- 
ted andtested as the first step in determining 
the most suitable food. (''The Australian Fish 
Trades Digest," April.) 

Tahitian fishermen unloading small yellowfin and hanging them on a shoulder-pole for transportation to the market. 
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"Fisheries Biology: A Studyin Population 
Dynamics,'' by D. H. Cushing, Univ. of Wisc. 
Press, 1968, 216 pp., illus., $7.50. As the 
demand for food grows with the rapidly in- 
creasing world population, the measurement 
of the quality and extent of the world's fish- 
eries becomes more important. Dr. Cushing 
describes methods by which fish stocks may 
be measured, conserved, and properly ex- 
ploited. He stresses quantitative methods of 
measurement and application of mathematical 
concepts to fishery biology. He examines in 
detail methods of determining average age of 
different stocks, and the relationships of 
migrations and ocean boundaries to each 
other, and to the biology of fisheries, 

"The Biology of Estuarine Animals," by 
J. Green, Univ. of Wash, Press, 1968, 401 
pp., illus., $9.50. The configuration of land 
and water at the meeting of a river and the 
sea was once crucial in the evolution of man, 
and is still the habitat of countless animal 
species. Mr. Greeninvestigates the physico- 
chemical characteristics of a brackish sea 
environment, the vegetation that provides food 
and shelter, and the ways in which estuarine 
animals cope with their surroundings, 

"Fishing with Electricity: Its Applications 
to Biology and Management," Fishing News 
(Books) Ltd., London, 1968, 304 pp., illus., 
£3 12s, 6d. The book contains the two-part 
proceedings of asymposium sponsored by the 
Food and Agriculture Organization in 1966, 
It offers the conclusions of an internationally 
integrated study on the application of electric~ 
ity toinlandfishery biology and management, 
The first part, a report on recent basic re- 
search onthe electrophysiology of fish, sum- 
marizes present knowledge of electric fishing 
methods and gear, The second part, 14 papers 
studied by the symposium, is divided into sec- 
tions covering the electrophysiology of fish, 
electric fishing practice, electric screens and 
guides, the electronarcosis of fish for han- 
dling, and an annotated bibliography of Soviet 
literature on electric fishing, 

"The Farming of Fish,'' by C. F, Hickling, 
Pergamon Press, New York, 1968, 88 pp., 
illus., $3.50, Fish farming, a practical ap- 
plication of limnology and freshwater biology 
to food production, is exciting much interest 
in parts of the world where it has not been 
common practice, Drawing on his own ex= 
perience, C, F, Hickling, former Fisheries 
Adviser to the Colonial Office, has written 
aconcise and informative text on fishpond 
management, It includes short discussions 
of the basic elements of fish farming, water 
quality and supply, pond soil, fish pond bio- 
logy, stocking and species, and fish farming 
in the sea, 

"Ocean Engineering," edited by J. F. 
Brahtz, John Wiley & Sons, New York, 1968, 
720 pp., illus., $17.95. Believing that an en- 
gineering systems approach is required to 
manage the complex marine environment, the 
editor and 16 contributors have tried to re~ 
late social, economic, and military needs to 
common technological goals, The environ- 
mental aspects and technological goals of 
marine development are dealt with in chap- 
ters on general features of the ocean, hydro- 
dynamics, biology, law, economics, social 
and military needs, and systems development 
planning, Other chapters cover on-site tech- 
nology of deep ocean installations, fixed and 
mobile structures, marine vehicles, instru- 
mentation, manned operations and work sys- 
tems, materials selection, testing, and en- 
vironmental simulations, This book will in- 
terest planners concerned with engineering 
technology applied to the marine environment, 
Technical managers will find particularly 
useful the treatment of opportunities for 
matching social, economic, political, and 
military needs with existing and potential 
technology. 

"Marine Fishes of New Zealand," by Jim 
Moreland, illustrated by Eric Heath, A, H. & 
A, W. Reed, Wellington, 1968, 56 pp., illus., 
$2.25, This simple reference book for the 
fisherman or amateur ichthyologist identifies, 



and illustrates in color, every fish likely 
tobe takenin New Zealand waters. The com- 
mon, Maori, and scientific names, salient 
characteristics, diet, habitats, and methods 
of catching are given for each species. 

"A Preliminary Review of Alternative 
Federal Measures of Encouraging Private In- 
vestment Enterprise in Marine Resource De- 
velopment,'' by Miller B. Spangler, Clearing- 
house, Springfield, Va., 22151, 1968, $3.00. 
The demands of a rapidly growing population 
for oil, chemicals, metals, energy, and fresh- 
water leaveno doubt that marine resources 
will have to be developed sooner or later, 
At present, conventional technology for farm- 
ing, drilling, and mining land areas is so 
developed that exploitation of the oceans is 
not commercially competitive, Oceanics is 
a field in which the public interest may re- 
quire new kinds of government-business co- 
operation, This National Planning Associa- 
tion report reviews more than 50 Federal 
measures that might stimulate private invest- 
ment to develop marine resources, 

Surveys of the marine science activities 
of 99 nations have been published by the Na- 
tional Council on Marine Resources and En- 
gineering Development, The surveys de- 
scribe the economic importance of marine 
activities to each country, the nature and 
scope of marine research, and the mechan- 
isms for coordinating ocean endeavors, For 
sale by the Superintendent of Documents, U. 5, 
Government Printing Office, Washington, 
D.C, 20402, ''Marine Science Activities of the 
Nations of the Near East and South Asia" is 
30 cents, East Asia,'' ''Latin America,'' and 
"Africa'’ are 35 cents each, and ''Canada and 
Europe" is 55 cents. 

"An Oceanographic Curriculum for High 
Schools," by Robert Taber, Leon LaPorte, and 
Ellsworth Smith, 1968, 30 pp., 35¢, Superin- 
tendent of Documents, GPO, Washington, 
D. C, 20402, Prepared by scientists of the 
National Oceanographic Data Center, the 
booklet briefly outlines a flexible program of 
18 lectures covering various areas of ocean- 
ography, Some subjects are ''Man and the 
Sea,"' ''Food from the Sea," 'Air-Sea Inter- 
action,'' ''The Continental Shelf," 'Limnol- 
ogy,'' ''Conservation,"’ and "Origin of the 
Oceans," 

"Wire Angle Tables,'' adapted by John E, 
Rothrock, Cornell Maritime Press, 1968, 104 
pp., $5.00. These tables, adapted from Bow- 
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ditch, Table No. 3, should be a great help to 
oceanographers, marine biologists, fisher~- 
men and navigators. By providing instant 
solutions as the angle changes, they elimi- 
nate lengthy computations, They also offer 
an accurate method of estimating how much 
wire to pay out toreacha given depth for 
fishing or trawling, and for checking the ac~ 
curacy of mechanical accumulators and ten- 
sion meters, 

"Mechanized Haul Seine for Use in Farm 
Ponds,'' by Kenneth L, Coon, Alfred Larsen, 
and James E, Ellis, FIR Reprint 57, Fish and 
Wildlife Service, Dept. of the Interior, 1968, 
pp. 91-108, illus, Available freefrom Branch 
of Reports, Publications Unit, BCF, 1801 N, 
Moore St., Arlington, Va. 22209, Present 
methods of harvesting fish from farm ponds 
are time consuming, laborious, and wasteful, 
The mechanized haul seine makes it possible 
to harvest fish from large undrained ponds, 
keeps fishready for short-notice market re- 
quirements, maintains high quality even for 
live transfer, and cuts operating costs, This 
paper describes the design and operation of a 
mechanized haul seine and conveyor system 
developed to capture, load, and weigh fish into 
trucks for shipment, The seine works well in 
ponds ranging from 4 to 50 acres, and in water 
as deep as 8 feet. 

"Operation of North Atlantic Type Otter 
Trawl Gear,'' FL-445, by Boris O. Knake, 15 
pp., illus. Available free from Branch of Re- 
ports, Publications Unit, BCF, 1801 N, Moore 
St., Arlington, Va, 22209, Rigging, crew sta- 
tions, and step-by-step operating instructions 
are fully illustrated and simply explained. 

"Effect of Special Handling of Haddock on 
the Postirradiation Shelf Life of Haddock Fil- 
lets,'' by Vincent G. Ampolaand Louis J, Ron- 
sivalli, FIR Preprint No. 58, Fish and Wild- 
life Service, Dept. of the Interior, 1968, 3 pp. 
Available free from Branch of Reports, Publi- 
cations Unit, BCF, 1801 N. Moore St., Ar- 
lington, Va, 22209, The shelf life of haddock 
fillets canbe doubled or tripled by proper ir- 
radiation, Thisis areport on special handling 
used to prolong shelf life, and tests used to 
determine quality of irradiated haddock fil- 
lets. 

"Observations on the Physiological Ecol- 
ogy of Marine Fungi,'' a lecture by Samuel P, 
Meyers, Contribution No, 878, Institute of 
Marine Sciences, Univ, of Miami, pp. 207-225, 
illus. (reprinted from Bulletin of Misaki 
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Marine Biological Institute, Kyoto Univ., no.. 
12, Feb, 1968). Mycological aspects of marine 
microbiology are of considerable interest to 
scientists concerned with microbial trans- 
formation of complex substances in the sea, 
Dr, Meyers comments on the experimental 
aspects of Ascomycetes and Deuteromycetes, 
many of which attack wood, developed in the 
laboratories of the Institute of Marine Sci- 
ences over the past ten years, 

"Beology and Growth of Juvenile Tarpon, 
Megalops atlanticus, ina Georgia Salt 
Marsh," by William L, Rickards, Contribution 
No. 869, Institute of Marine Sciences, Univ. 
of Miami, 1968, pp. 220-239, illus. (reprinted 
from "Bull, Mar. Sci." vol. 18, no, 1, Mar. 
1968). The tarpon Valenciennes undergoes 
metamorphosis from a leptocephalus larva 
to a juvenile much the same as the eel An- 
guilla rostrata, After reaching the shore, or 
shortly after moving into salt-marsh drain- 
ages, the larvae metamorphose, The next 
period of their lives is spent in marsh pools 
and creeks, This study was made to deter- 
mine some of the relationships between the 
young tarpon and the biotic and abiotic en- 
vironmental factors during this period, 

"Studies of Phytoplankton Ecology in Trop- 
ical and Subtropical Environments of the 
Atlantic Ocean, Part 2, Quantitative Studies 

of Phytoplankton Distribution inthe Straits of 
Florida and Its Relationto Physical Factors," 
by Gabriel Vargo, Contribution No, 866, In- 
stitute of Marine Sciences, Univ. of Miami, 
pp. 5-60, illus, (reprinted from "Bull. Mar. 
Sci.,'' vol. 18, no. 1, Mar, 1968), Until 1957, 
the majority of phytoplankton studies along 
the easterncoast of the U. S, were limited to 
northern waters, Thisis a quantitative study 
of the phytoplankton in the Straits of Florida 
and the effects of physical parameters upon 
its vertical and seasonal distribution, 

"The Complete Larval Development of the 
West Indian Hermit Crab Petrochirus dio- 
genes (L,) Decapoda, Diogenidae) Reared in 
the Laboratory," by Anthony J, Provenzano, 
Jr., Contribution No, 867, Institute of Marine 
Sciences, Univ. of Miami, pp. 143-181, illus. 
(reprinted from "Bull, Mar. Sci.,'' vol. 18, 
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no, 1, Mar, 1968). More information con- 
cerning the development of hermit crabs has 
been gathered during the last decade than in 
all the preceding years, This account of the 
complete zoeal development and the glauco- 
thoe of Petrochirus diogenes summarizes the 
morphologicalfeatures of the zoeae and glau- 
cothoes as presently known, and offers some 
limited ecological data derived from the rear- 
ing experiments, 

"The Atlantic Coast Surf Clam - with a 
partial bibliography,'' by Robert M, Yancey 
and Walter R. Welch, Fish and Wildlife 
Service, Dept. of the Interior, Cir, 288, 
1968, 14 pp., illus. Available free from 
Branch of Reports, Publications Unit, BCF, 
1801 N. Moore St.,, Arlington, Va, 22209,- 
The surf clam supports an important com- 
mercial fishery along the Middle Atlantic 
coasts, This pamphlet summarizes the fish- 
ery's history, biology, commercial handling, 
processing, and marketing, 

"Shell Opening by Crabs of the Genus 
Calappa," by John B, Shoup, article, 
"Science,'' May 24, 1968, vol. 160, no. 3830, 
pp. 887-89, illus. Decapod crustaceans of 
variou groups open mollusk shells to feed 

on the soft parts. The most refined shell 
opening mechanism yet discovered has been 
found in oxystomatous crabs of the subfamily 
Calappinae, The article is illustrated with 
some remarkable photographs. 

"Pontellid Copepods as Indicators of an 
Oceanic Incursion Over Georges Bank," by 
Kenneth Sherman and Everett Schaner, 
"Beology,'' Spring 1968, vol. 49, no. 3 pp. 
582-84illus. Warm surface water has been 
observed at various times over the southern 
partof Georges Bank, Previous studies have 
shown that pontellids are abundant in the 
surface waters, and that several species are 
limited to discrete types of water, To supple- 
ment physical oceanographic data on the 
movements of the warm waters, and to de~ 
lineate the region of faunal change between 
coastal and oceanic waters, the authors 
have examined the distribution of pontellid 
copepods collected during one of these 
incursions, 

--Barbara Lundy 
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Created in 1849, the Department of the Interior—America’s 

Department of Natural Resources—is concerned with the man- 

agement, conservation, and development of the Nation’s water. 

fish, wildlife, mineral, forest, and park and recreational re- 

sources. It also has major responsibilities for Indian and 

Territorial affairs. 

As the Nation’s principal conservation agency, the Depart- 

ment works to assure that nonrenewable resources are developed 

and used wisely, that park and recreational resources are con- 

served for the future, and that renewable resources make their 

full contribution to the progress, prosperity, and security of 

the United States—now and in the future. 
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A developing and potentially profitable segment of the fishing industry is the commercial rearing 

of catfish. During the past two years, thousands of new acres have been developed for production of 
channel, blue, and white catfish. The Department of the Interior's Bureau of Commercial Fisheries is 
cooperating with the catfish farming industry in an attempt to help the industry realize its full 

potential, 

One of the Bureau's primary objectives isto improve and modernize harvesting. Research has led 
to development of a mechanized haul seine toharvest catfish effectively. This process enables the fish 
farmer to remove Several thousand pounds of marketable catfishfrom ponds ina short time and at low 

cost, 

The Bureau is offering technical assistance to those interested in establishing modern processing 
facilities. At present, the Bureau is providing information on improving layout and sanitation in five 

new processing plants. 

The Bureau is also cooperating in conducting studies which willhelp the industry to define market 

for farm-raised catfish. 
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COVER: A fisherman on the large island of Malagasy, 
off Africa's southeast coast, returns to his village 
with a pirogue full of small fish. (FAO/P. Pittet) 
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A day nursery school in Rangoon, Burma, where an experimental meal including fish flour was served each day. 

In foreground, Mary Ross of U. S., an FAO nutritionist. (FAO/S. Bunnag) 



U. S. AWARDS CONTRACT FOR 

FISH PROTEIN CONCENTRATE PLANT 

The U.S. Department of the Interior 

awarded a contract on October 21 for a large- 

scale, pilot-demonstration plant in Washing- 

ton State to produce fish protein concentrate 

(FPC). 

The plant will use the solvent-extraction 

process developed by BCF scientists. The 

BCF product, made from whole Atlantic red 

hake, acodlike fish, looks like a light-tan 

flour andis nearly odorless andtasteless. It 

is more than 80 percent animal protein and 

has nutritional minerals. About 6 pounds of 

fish are needed to produce 1 pound of FPC. 

Experts concerned with the world's popu- 

lation explosion and the desperate need to find 

new food sources believe FPC can become a 

lifeline to a better tomorrow for hungry mil- 

lions throughout the world. Today, about 2 

billion of the more than 3 billion people on 

earth, including 50-70 percent of preschool 

children, suffer from protein malnutrition. 

Contract Winner 

Ocean Harvesters, Inc., of Los Angeles, 

Calif., was selected to build and operate the 

plant at Port of Grays Harbor, Aberdeen, 

Wash. The plant will not produce FPC ona 

commercial basis. It will show the practi- 

cability of the BCF solvent-extraction proc- 

ess and accumulate information on the techni- 

cal and economic aspects of production to aid 

private industry in building plants for com- 

mercial production. 

The plant will begin to operate during the 

1970 fishing season. Hake and hakelike spe- 

cies are plentiful near Grays Harbor, Other 

species also can be used. 
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Port of Grays Harbor. (U. of Wash. Press) 

BCF Process 

BCF scientists at the College Park, Md., 

laboratory and at a model-scale plant in 

Beltsville, Md., near Washington, D.C., 

worked 3 years to develop the present proc- 

ess for making FPC. One breakthrough was 

achieved with the discovery that isopropyl 

alcohol would satisfactorily extract oil and 

water from the fish. It was an indispensable 

step toward making a stable and palatable 

product from an inexpensive fish. 

The scientists found that FPC blends well 

with other foods. It was tested successfully 

as aningredient in soups, beverages, noodles, 

bread, gravy, and cookies. The addition of 

FPC increased their nutritive value appre- 

ciably. 

FPC Approved by Scientific Groups 

The National Academy of Sciences advised 

Interior Secretary Udall that ''fish protein 

concentrate, from whole hake, as prepared 

by the Bureau's process, is safe, nutritious, 

wholesome, and fit for human consumption." 

The Food and Drug Administration approved 

it. 
BSABAAA 



UNITED STATES 
U. S. Consumer Tied to 

Foreign Fisherman by Strong Line 

One of the many stories etched by the sta- 
tistics and text in BCF's ''Fisheries of the 
United States--1967'' would surprise one of 
the publication's main characters--the U. S. 
Consumer, Though he eats only an average 
of 10 to 11 pounds of seafood a year, his an- 
nual bill at the grocery store runs over $2.6 
billion, And he eats more imported fishery 
products than he would guess: $1.2 billion 
of the $2.6 billion, 

In 1967, the supply of all fishery products 
inthe U. S., on a live-weight basis, was 14,2 
billion pounds; 71% of this was imported, 
(For 1968, the estimates are 17.5 billion 
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pounds--75% imported.) Of the 14,2 billion 
pounds in 1967, a little more than 9 billion 
pounds (live weight) were used for industrial 
purposes--for animal feed, fish feed pellets, 
Irish moss extracts, etc. About 82% of the 9 
billion was imported. 

Fish meal and scraps are the most im- 
portant industrial products, These are pro- 
teinfeedsfor animals, About 75% of the fish 
mealused in the U. S. is imported, So agri- 
culture too--in the production of meat and 
other animal products--depends to a signif- 
icant degree on foreign fishing industries. 

EDIBLE SEAFOOD 

In 1967, the total U.S. supply of edible 
seafoods was 5,1 billion pounds, live weight. 
About 53% of this was imported. (In 1968, 
the figures are 5,dand 40%.) The imports 
included frozen fillets, steaks and blocks; 
frozen tuna for canning; canned tuna, sar- 
dines, lobster, crab, and oysters; frozen 
lobster meat, lobster tails, and packaged 
frozen scallops, 

However, most imported fishery products 

are fresh or frozen in bulk or wholesale 
packages, Then U.S. processors further 
process these items and market them under 
labels the U. 8, consumer knows. Most im- 
portant of these products are frozen fish 
sticks, fish portions (used in fish sandwiches) 
fish steaks, fillets, scallops, shrimp, and 
canned tuna, 

ee SUPPLY OF FISHERY PRODUCTS FOR HUMAN FOOD, 1958-67 

(Round weight basis) Billion pounds 

Total supply y 

Domestic catch 



U.S. SUPPLY OF FISHERY PRODUCTS FOR INDUSTRIAL USE, 1958-67 
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10 

(Round weight basis) 
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DOMESTIC SUPPLY OF FISHERY PRODUCTS INCREASED 

98 PERCENT SINCE 1957 

1957 

Imports 

eo 
Domestic Catch 

( 29% 4 

14,187 Million pounds 

Note:--Live weight basis. 

Fish sticks have become popular in U, S, 
households, They are made mostly from: 
frozen blocks of groundfish fillets. In 1967, 
80% of the U.S. supply of groundfish and ocean 
perchfillets was imported, The U. S, turned 
out 158.4 million pounds of frozen fish por- 
tions, 73.9 million pounds of frozen fish 
sticks, and 82 million pounds of fresh and 
frozen fillets and fish steaks. This was a 
total of 314.3 million pounds, In 1967, 189.5 
million pounds of frozen slabs and blocks and 

94,1 million pounds of fillets were imported-- 
a total of 283.6 million pounds, 

Tuna and Shrimp 

Of the canned tuna sold in the U. S., 45% 
was processed domestically from imported 
fresh and frozen tuna; 14% was imported in 
the can, 

Over half the shrimp eaten in the U. S. 
was imported: 202.7 million pounds of the 
394.7 million pounds consumed, 

Leading Exporters 

The largest exporters of edible seafood 
to the U. S. are Canada, Japan, and Mexico, 
Canada supplies most frozen fillet blocks to 
make fish sticks, portions, steaks, and fillets. 
Mexico is the number one supplier of frozen 
shrimp. Japanis the source of most imported 
tuna, Often, itis less expensive for U. S. 
processors to import these items than to buy 
them at home; sometimes, availability of do- 
mestic products is the deciding factor, 

i cord uy 

10 U. S. Firms Participate in 

Munich Food Fair 

TenU.S. fish-processing firms displayed 
their products at the International Food Fair 
in Munich, West Germany, Sept, 21-29, BCFs 
Office of International Trade Promotion, 
which fosters and coordinates U.S, participa- 
tion in such fairs, reported excellent pros- 
pects for sales in several European nations, 

Some Firsts 

Several items were shown in Europe for 
the first time and attracted both trade visitors 
and public. These included Maine sardines 
in a flip-top aluminum container; eels, con- 
sidered a prime delicacy; and 2 formsof fish 
chowder, 

Other products displayed and provided 
were; cannedriver herring and roe, canned 
Gulf and Alaska shrimp, frozen Maine shrimp, 
individually-quick-frozen (IQF) jumbo 
shrimp, IQF oysters, and breaded scallops. 



Albacore Fishery Is Productive 

Off Northwest 

For the third year in a row, the albacore 
fishery off the west coast was centered in the 
Northwest, Fishing there set a record, 
There was little commercial activity off 
California, 

Up to September 21, Oregon landings were 
17,200 tons, This was 45% more than a year 
earlier --and more than the total 1967 North- 
west catchof 16,000tons, If the weather con- 
tinued good, it was predicted that 1968 North- 
west landings could reach 20,000 tons. 

California Catch Poor 

California's albacore catch was even lower 
thanlast season's catch and the poorest since 
1941, Up to September 21, landings were 
about 3,000 tons, Last season's catch was 
only 6,800 tons, 

Despite California's poor catch, total 
Pacific coast production may reach or top 
23,000 tons, This would put 1968 well above 
the average--despite major geographic dis- 
locations in where albacore were found, 

Prices Up 

Exvessel prices were above last year's: 
in California, $425 per ton; in the Northwest, 
$425 for cannery fish and $400 for fish in the 
freezer, 

and Rivers Are Cleaner 

U. 5. grants to cities and towns to com- 
bat water pollution have helped to clean up 
more than 50,000 miles of streams and rivers 
in the last 8 years, Secretary of the Interior 
Stewart L, Udall has reported, He said Fed- 
eral aid to construct waste-treatment plants 
now totals over $1 billion and has enabled 
communities to build $4.4 billion worth of 

waste-treatment facilities, 

Udall said: 'The Federal construction 
grant program has meant cleaner water in 
more than 50,000 miles of America's streams 
andrivers, This achievementisaclassic ex- 

ample of a productive Federal, State, and local 
community partnership. We are all pulling 
together toward one goal: Clean water." 

He summarized Federal water pollution 
control enforcement activities. Since 1960, 
33 enforcement actions have been held by the 
U.S., incooperation withthe States, involving 
nearly 1,000 cities and 1,100 industries, 

Report Highlights 

Udall also reported these highlights: 

e The Water Quality Act of 1965 and the 
Clean Water Restoration Act of 1966 are 
stimulating the national water cleanup pro- 
gram, The 1965 Act established State water 
quality standards, The 1966 Act expanded 
greatly U. S. financial commitment to con- 
trolling water pollution, 

e Water quality standards--the first na- 
tionwide effort to prevent pollution--are op- 
erating, Secretary Udall has approved the 
standards of 41 States, 2 territories, and the 
District of Columbia. » 

@ Since 1962, the U. S. has awarded more 
than 3,000 pollution-c ontrol research con- 
tracts and grants, This $100 million program 
to develop cheaper and more effective meth- 
ods of waste treatment is moving laboratory 
results directly to the waterfront, 

e The first regional-basin approach to 
water pollution control has been adopted, It 
includes Snake River, Colorado River, Po- 
tomac River, Delaware River, and the Lake 
Erie basin, 

e The program to fight Lake Erie pollu- 
tion resulted from enforcement conferences, 
The Lake Erie Report urges immediate start 
on spending $1.1 billion to control municipal 
pollution, and $285 million to curb industrial 
contamination, (See page 5.) 

e Enforcement actions on Lake Michigan 
and the Boston Harbor arearesultedin agree- 
ments to stop pollution, The 4 States border - 
ing Lake Michigan, and the cities and indus- 
tries involved, agreed on a strict schedule 
to build pollution-control devices, The 
Boston Harbor agreement willhelp to restore 
the million-dollar shellfish industry to New 
England, 



e Fishermenare back at the North Platte 
River, which once was nearly suffocated by 
its own pollution, 

e In Colorado and New Mexico, strong 
enforcement of Federal law removed radio- 
activity from the Animas River. 

e This summer, people swam again for 
the first time in years at a once-polluted 
Cleveland beach on Lake Erie, A $325,000 
Federal grant plus local money made it pos- 

sible. 

e Federal agencies are cooperating to 
eliminate pollutioncaused by Federal activi- 
ties. Interior Department's Federal Water 
Pollution Control Administration 'has helped 
develop water pollution control programs at 
military bases, hospitals, national parks and 
forests and post offices." 

e The U, S. and the States have expanded 
programs to produce trained personel needed 
in the pollution-control campaign, 
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Plan to Save Lake Erie 

A comprehensive report by the Department 
of the Interior's Federal Water Pollution Con- 
trol Administration (FWPCA) on badly pol- 
luted Lake Erie calls for action that must be 
taken to prevent the possibility of ''a biolog- 
icalcataclysm" in this lake. The plan urges 
an immediate start on spending $1.1 billion 

to control municipal pollution, and $285 mil- 
lion to curb industrial contamination, This 
would be enough money to curb pollution from 
cities and industries through 1990. It would 
beginto reverse the degradation trend in the 
lake. However, more money would be neces- 
sary later to control wastes washed into the 
lake from farm lands, overflows from com- 
bined sewers and, after 1990, to compensate 
for population increase, 

Owe It to Posterity 

Secretary of the Interior Stewart L. Udall 
said that ''while Lake Erie is seriously pol- 
luted, this report has found that it can be 
rescued, We owe it to posterity to make an 
all-out effort to save this most seriously pol- 
luted of the Great Lakes while there is still 
time, 

"Rising pollution of the Great Lakes, the 
largest treasury of fresh water on earth, is 
the naturalresource tragedy of our time and 
could, unless checked, eventually destroy 
these magnificantinland seas, This looming 
potential disaster has only recently attracted 
national attention because pollution is a pa- 
tient assassin which chokes its victims ever 
so slowly and silently." 

Udall said vigorous action already is being 
taken by Interior Department, the States, and 
local governments to stop the rising tide of 
pollution in these lakes, But these efforts 
will never succeed without public support. 

FWPCA Head Hopeful 

FWPCA Commissioner Joe G. Moore Jr., 
in his introduction to the report, acknowl- 
edges that ''man is destroying Lake Erie," 
He points out, however, that of the Great 
Lakes, Erie is ''the most amenable to cor- 
rective measures because of its relatively 
small volume, rapid flushout time and the 
high volume of input of excellent quality Lake 
Huron water," 

He adds: ''The cleanup of Lake Erie is 
less a problem of engineering than itis a 
problem of diverse, inadequate, and un- 
wieldy. . .governmental policies, funding, and 
management, The technical engineering 
methods of waste control are known or close 
atihandsweneren 

The Problem Areas 

The report identifies 298 municipal and 
182 industrial polluters around the lake, the 
amount and types of their pollutants, control 
measures required, and schedules of meas- 
ures needed, or being followed, to diminish 
pollution, 

The most serious problem is the accel- 
erated aging of the lake. This is caused by 
nutrients, phosphorus and nitrogen, in sew- 
age, and some industrial wastes that act as a 
fertilizer to stimulate algal growths, The 
organic remains of this superabundant aquatic 
crop place a severe demand on the oxygen in 
the water. The demand is estimated to be 18 
times greater than the oxygen depletion caused 
by treated sewage, 

The report states that nearly one-fourth 
the lake becomes nearly devoid of oxygen in 



its bottom waters during the summer, This 
situationis becoming worse, Man's activities 
have prematurely added an estimated 15,000 
years tothe natural age of the lake, But ''the 
rate of aging. , .can be brought back to near 
the natural rate." 

Even if the present trend is reversed, the 
report warns, the algae problem will persist 
for several years, This is because the nu- 
trients already stored in bottom sediments 
are recycled in summer. ''Therefore, it is 
possible that in a relatively short time the 
overproductivity of Lake Erie can become 
self-sustaining because of this ever-increas- 
ing reserve, It is also possible that if this 
alarming process grows, Lake Erie may face 
a sudden biological cataclysm that will ex- 
haust, for all time, most of the oxygen in the 
greater part of the lake," 

To reverse this trend, FWPCA recom- 
mends drastic reductions in discharges of 
phosphorus into the lake, 

Only the joint management of water re- 
sources by Canada and the U,. 5, can achieve 
a cleanup of the lake, the report concludes, 

a swhen nie _u, 

States in Lake Michigan Basin 

Act on Pesticides 

The conservation and resource agencies 
of Illinois, Indiana, Michigan, and Wisconsin 
signed an agreement during the summer to 
protect the Lake Michigan basin from any 
more pesticide pollution, Under the agree- 
ment, reports the Great Lakes Commission, 
the States will inventory, monitor and tighten 
enforcement'' over all possible sources of 
contamination in the lake area, 

Farm & Urban Run-off 

Surface run-off waters from about a third 
of the 4-State land area draininto Lake 
Michigan, The waters carry along some 
chemicals used to control insects on farms 

and in towns, 

The Commission says the lake's pesticide 
contamination was dramatized by "recent 
findings that DDT was the most probable 
cause of the death of some 700,000 coho 

salmon fry hatched from eggs taken from 
Lake Michigan brood stock." 

Minnesota Acts 

In an action related to the 4-State com- 
pact, the Minnesota Conservation Department 
halted, in August, the use of "hard" pesticides 
on all lands it controls. ''Hard" pesticides 
are those that do not break down into harm- 
less compounds after application, 

Advisers Appointed to Aid 

Columbia R. Temperature Study 

Interior Secretary Stewart L, Udallhas 
appointed a Technical Advisory Committee 
for Biological Effects to help in the study of 
whether hotwater discharges could harm 
salmon and other aquatic life inthe Columbia 
River. 

The 16-member committee will assist In- 
terior's Federal Water Pollution Control Ad- 
ministration (FWPCA), BCF, and the Atomic 
Energy Commission in the 2-year study 
that started February 1968, 

The advisory committee members repre- 
sent States, the Federal Government, and 
power companies, 

Nom x 

Interior Department's Marine 

Resources Programs Unified 

The Department of 

the Interior's marine 
resources programs 
have been brought to- 
gether under anAs- 
sistant Secretary for 
Fish and Wildlife 
Parks, and Marine 

Resources, Clarence 

F, Pautzke, 

He will be sup- 
ported by a new Of- 
fice of Marine Re- 
sources (OMR). Act- 
ing chief of OMRis 
Dr. J. L. McHugh, on detail from his per- 
manent post as Deputy Director of BCF. 

Dr. J. L. McHugh 



Office's Duties 

OMR will coordinate and advance Inte- 
rior's ''marine resources policies, pro- 
grams, plans, and legislation. It will work 
withother Federal agencies, state and local 
governments, international organizations 

private industries, universities, the scien- 
tific community and the public." 

OMR will coordinate Interior's contribu- 
tions to the marine resources data systems. 
It will help develop policy guidelines for ''ma- 
rine pollution control, estuarine studies, in- 
ternational research, survey and development 
activities, multi-use of the coastal zone and 

high seas." 

Inflation Hits King Crab 

Probably few food products have gone up as 
muchinprice as have king crab this year, re- 
ports BCF Seattle. The September wholesale 
price of fancy canned king crab (24/73 oz. 
cans) at $31.00 to $31.50 per case was about 
57.5% above a year earlier, In contrast, the 
average Bureau of Labor Statistics index for 
all selected fishery products for July 1968 
was 22.7% less than a year ealier, 

The following wholesale price quotations 
reflect the sharp price increase in king crab 

over last year. 

1968 1967 % Increase 

canned, fancy: 
24/73 oz. cased | $31.00-$31.50 |$19.50-$20,.50 

King Crabmeat - 
frozen: 
5,lb. blks/1b. 2.60- 1.49- 1.53 
251b. blks/lb. 2.65- 1.51- 1.55 
1°lb. blks/1lb. 2.80- 1.53- 1.61 

ungeness Crab - 
canned: 
24/61 oz. case 17.00 15.50 
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The scarcity of king crab this year has 
stimulated competitive buying from fisher - 
mento a point where September exvessel 
prices of 30 cents to 35 cents a pound were 
almost triple the 11 cents per pound price of 
1967, 

Loran ‘All-Weather’ Navigation 

Begins in Gulf of Mexico 

On November 1, a $2 million Coast Guard 
radio-electronic system went on the air 
making possible precise, all-weather naviga- 
tion throughout the Gulf of Mexico. Three 
Loran (for Long Range Aid to Navigation) 
stations went into operation. 

Rear Admiral Ross P, Bullard, Eighth 

Coast Guard District commander, said the 
system amounts to a revolution in navigation 
for the Gulf of Mexico. Mariners who use it 
will be able to pinpoint their locations without 
visual reference, Whether they are out of 
sight of land, or if it's overcast, if the com- 
pass is broken, regardless of winds and cur- 
rents... Loranwill give them a fast and ac- 
curate position fix." 

The Loran system took 17 months to con- 
struct. It places an electronic grid over the 
entire Gulf. By obtaining readings on 2 of the 
Loran ''grid" lines, the user can determine 
his position merely by finding where the 2 
lines cross on a Loran chart, 

Before Loran 

The Coast Guard said that before its sys- 
tem went into operation navigation in the Gulf 
was limited to one or more of these methods; 

Celestial fixes: obtainable only in clear 
weather, accuracy limited by an individual's 
skill. 

Dead reckoning methods: ''calculated 
guessing at best.'' It is accurate only when 
careful attention is given to correct obser- 
vation--and to such factors as currents, 
winds, time underway, compass readings, 
and depth soundings. Accuracy is limited by 
individual's skill. 

Radar: usable for point-to-point naviga- 
tion only when there is an identifiable land 
mass in range, 

Radiobeacons: limitedinrange and having 
wide margin for error, 

Depth soundings: navigating along fathom 
curves by depth soundings is common prac- 
ticeinGulf, Itis rudimentary dead reckoning 
that provides only remotest index of position 
and wastes time and fuel. 



The Loran System 

Loran has been used since World War II, 
but the new chain in the western Gulf is the 
first built primarily for commerce rather 
than defense, There are two Loran types: 
"A" and "C,"" Loran''A'' is the type operated 
by the Coast Guardinthe Gulf, It guarantees 
accuracy within one mile at its maxiumum 
useful range of about 800 miles. 

Loran''C''isevenmore precise and com- 
plex. Itsrange and accuracy are far greater 
than neededinthe Gulf. Its equipment also is 
muchmorecostly--more than such users as 
commercial fishermen can afford, A good 
Loran receiver for type ''A'' is about $2,000. 

The new system incorporates two existing 
stations at Cape San Blas and Venice, Fla, 
With a third station at Biloxi, Miss., they had 
formed a Loran chain that provided good 
coverage only inthe easternGulf, By the time 
their signals reached the western Gulf, they 
were no longer usable for position fixes, 

The station at Biloxi was closed Novy. 1 
when the new Grand Isle facility began trans- 
mitting, This was done to integrate the old 
chain and the new one to give better coverage 
throughout the Gulf. 

How Loran Works 

Loran navigation isbasedon measurement 
of time that elapses at a receiver between 
arrivalof signals transmitted simultaneously 
from 2 different points. The receiver acts 
like an electronic stopwatch. The Coast 
Guard explains: "It begins counting when it 
receives the first signal and stops when it 
receives the second. The elapsed time gives 
one reading. A smooth curved line can be 
drawn through any number of points where 
the time elapsedbetween reception of the two 
signals is constantly the same." This line 
is a ''line of position" or ''a Loran line." 

The Loran transmitting stations operate 
in pairs. Each pair produces the 2 signals 
needed to get one line of position reading. 
Pairs are further arranged in chains of 3 or 
more stations. When the chain arrangement 
is used, the intermediate stations operate in 
both adjacent pairs. In the Gulf Loran chain, 
there are 4 pairs of stations: 

--Port Isabel and Galveston 

--Galveston, the master station, and Grand 
Isle. 

--Grand Isle and Cape San Blas 
--Cape San Blas and Venice 

For each pair, a straight line (the base 
line)canbe drawn through the 2 stations, At 
this base line, allthe Loran Lines are perpen- 
dicular, and from there they extend out over 
the Gulf in long sweeping curves through var- 
ious arcs, For example, because the base 
line between Galveston and Port Isabel is at 
considerable angle to the base line between 
Grand Isle and Galveston, the Loran lines of 
positionfrom the 2 pairscross hatch the Gulf 
in a distorted grid pattern. The same is true 
of the other pairs. 

How Navigator Uses It 

To find out where he is, the Loran navigator 
gets readings from 2 pairs of stations, These 
readings correspond to Loran lines of position 
overprinted on regular nautical charts. He 
locates the lines onhis chart and traces them 
to the point of intersection, That point is his 
location, It is then easy for him to translate 
this information into latitude and longitude, 
or relative bearings. 

Commercial Fishermen Aided 

The Coast Guard believes commercial 
fishermen in the Gulf can benefit much from 
Loran, Its precision navigation can mean 
greatly reduced running time to and from 
fishing grounds--saving fuel, When good 
fishing areas are located, they can be pin- 
pointed for later trips or to guide other boats 
to the area, 

Accurate position reports through Loran 
also will bring help faster, The Coast Guard 
has had to search thousands of square miles 
of ocean when looking for a fishing boat in 
distress that gave only the vaguest indication 
of its position. In some cases, the time con- 
sumed in such a search could mean the dif- 
ference between life and death--or between 
loss of a valuable boat and catch and a safe 
return to port, 

Loran charts for the Gulf and air navigation 
charts are available, Coast and Geodetic Sur - 
vey chart No, 117 alsois available, Others, as 
they are published, will be obtainable through 
authorized sales agents, 



Data Center Gathers 

Definitive Story of the Sea 

During 1967 the ocean data-gathering 
agencies of the U.S. Government reported the 
findings of over 600 cruises of their research 
and exploratory vessels to the National 
Oceanographic Data Center (NODC) in Wash- 
ington, D.C. It was the first time that com- 
plete information onthe total national marine- 
science effort became available in one place. 
NODC also filled a role in global oceano- 
graphy: It was one of two nerve centers pro- 
viding information to oceanographers every- 
where, The second center is in Moscow. 

NODC is sponsored by U. S. Government 
agencies interested in the marine environ- 
ment, It is governed by an Advisory Board 
representing these agencies and the National 
Academy of Sciences, The U.S, Naval Ocean- 
ographic Office manages the Center, NODC's 
mission "is to acquire, process, preserve, 
and disseminate unclassified oceanographic 
data for scientific, industrial, and defense 
purposes," 

Fig. 1 - Nomad (Navy Oceanographic Meteorological Automatic 
Device) buoy transmits data up to 2,000 milesoverstandard 100 
words-per-minute radioteletype circuits. (U. S. Navy) 

Reorganizes to Meet Challenge 

Barly in 1968, NODC reorganized its oper- 
ation to cope with the great changes taking 
place in data gathering. Nansen bottle casts 
are beingreplaced by continuously recording 
salinity-temperature-depth (STD) systems 
that can be kept in place. The mechanical 
bathythermograph (BT) is giving way to the 
more exact XBT. More buoys are being an- 
chored throughout the oceans. These are 
equipped to sense and record great amounts 
of data. The types and amounts of oceano- 
graphic data received from manned and un- 
manned satellites are increasing rapidly. 

Fig. 2 - Nimbus weather satellite (NASA), 

National Marine Data Inventory 

NODC conducted the first National Marine 
Data Inventory (NAMDI) during fiscal year 
(FY) 1968 in order to become a central bank 
of information on the national effort in ocean- 
ography. It recorded the more than 600 
cruises conducted by U.S, agencies. NAMDI 
includes information on quantity and type of 
data, area of operations, and persons partici- 
pating. Track charts and narratives are 
available for many cruises. Statements on 
sampling and analytical techniques are in- 
cluded, The results are being automated, 

When this task is completed, NODC will be 
able to answer--by use of punched card or 
magnetic tape sorts--such questions as: ''Has 
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Fig. 3 - Ocean Science Important to Ice Patrol Vigilance--The 
constant study of the ocean currents, which greatly influence 
iceberg movements, is important to the Ice Patrol's predictions 
and tracking plots for iceberg seasons. Here, a Salinity Temper- 
ature Depth Sensor system is used on the Coast Guard oceano- 
graphic vessel "Evergreen" on a mission to determine if the 
source of the Labrador Current is in the Hudson Strait. 
sor systems instantaneously record readings of salinity, temper- 
ature, and depths down to 1,500 meters. (U.S. Coast Guard) 

anyone sampled euphasids in Providence 
Channel? Who took cores inthe Indian 
Ocean? Where? Who has them now? Were 
South Pacific plankton species studied during 
the austral winter? What was the total num- 
ber of United States research vessels opera- 
tingin the Atlantic during the last fiscal 
year?" 

World Data System 

As one of the twocenters of the world data 
system, NODC makes available to world's 
scientists information from a list of cruises 
includedina U.S. Declared National Program 
(DNP). Information from 366 cruises was 

identified as DNP., 

Vast Influx of Information 

A great stream of information flows into 
NODC, Oceanographic station data (Nansen 
casts) and bathythermograms continue to ex- 

The Sen- 

ceed the influx of other data types. During 
FY 1968, over 31,000 oceanographic stations 
and 110,000 BT observations were received. 
Biological data came at a rate of about 500 
stations per month. In geology, a good start 
was made on sediment data from the U. S. 
Naval Oceanographic Office and Scripps In- 
stitution of Oceanography. Seismic reflection 

Fig. 4 - Nansen bottle is attached to wire to obtain temperature, 
pressure, and water sample at predetermined depth. 



Fig. 5- Bathythermograph makes quick record of temperatures at 
different depths, Data are useful in finding fish. 

data holdings increased by 32,000 miles of 
records--primarily for the Mediterranean, 
Atlantic, and Pacific. 

NODC Achievement 

NODC data processing of Nansencasts has 
compiled the most comprehensive file ever 
set up in oceanography. After 23 years of 
work, the Nansen cast data file of geosorted 
stations has been made worldwide. It con- 
sists of 54reelsof magnetic tape, each more 
than a half-mile long, packed in 556 charac- 
ters per inch, The file has over 280,000 
stations in every ocean of the world; it has 
over 6 million tape records, The oceano- 
grapher can find comprehensive information 
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Fig. 6 - Biologist using a light transparency meter to measure 
turbidity in the waters of Galveston Bay, Texas. 

about "temperature, salinity, oxygen, phos- 
phorus, nitrogen, and silicate deta observed 
at specific depths," 

NODC hopes to get a new computer that 
willincrease its processing capacity at least 
8 times. It will enable the Center to furnish 
information about biology, geology, salinity, 
temperature, depth, sediment chemistry, and 
a host of user-oriented systems.’ 

NODC Director 

The NODC operation is headed by Dr, 
Thomas S, Austin, former director of BCF's 
Tropical Atlantic Biological Laboratory in 
Miami, Fla. Dr. Austin became NODC di- 
rector on July 2, 1967. He serves too as 
Director of World Data Center A, Oceano- 

graphy. 
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OCEANOGRAPHY 

Scientists Record Whale ‘Talk’ 

Scientists from the U. S. Naval Oceano- 
graphic Office (NOO) and the University of 
Rhode Island successfully recorded the 
sounds of 7 different species of whales and 
dolphins inhabiting the North Atlantic ona 
recent cruise off Nova Scotia, Newfoundland, 

and New England, The tapes now are being 
studied to compare the mammal 'talk' with 
similar sounds heard by Navy sonarmen 
tracking submarines, 

In addition, the scientists under Dr. H. E. 

Winn, professor of oceanography, University 
of Rhode Island, bounced sonar signals off 
the aquatic mammals to determine the 
strength of the resulting echoes, These 
echoes, reported Lt, J. Lawrence Dunn, a 
NOO biologist, have been known to create 
problems for the Navy's antisubmarine 
forces. 

Sight 7 Species 

Sailing on August 13 aboard the ''Trident," 
an 180-foot research vessel operated by the 
university, ''the scientific party and crew 
recorded sightings of several hundred whales 
and dolphins of seven species" from August 
20 to 22, reported Lt, Dunn, The scientists 
successfully launched active and passive 
sonobuoys--sophisticated acoustical devices 
usedto pickup mammal 'talk' and the echoes 
bounced off their bodies, The expendable ac- 
tive sonobuoys were used as sound sources 
for bouncing signals off the mammals, These 
buoys also enabled the scientists to receive 
acoustic data while sailing a normal course. 
The passive buoys wereused to transmit the 
mammal 'talk' to the ship. 

Early Success 

Lt. Dunnrecalled: ''We encountered apod 
(school) of killer whales" after the ship had 
barely cleared the harbor at St. Johns, New- 
foundland, 'The proximity of the nearby land 
mass made our active sonobuoy work impos- 
sible, and problems with the videotape system 
prevented the university personnel from car- 
rying out planned observations on this spe- 

cies. 

On the next day, however, the scientists 
spotted large numbers of pilot whales and 

recorded their sounds before the Trident was 
forced by icebergs and the illness of a uni- 
versity graduate student to returnto St. Johns, 

On August 15, after abandoning their plan 
to circumnavigate Newfoundland, the scien- 
tists headed southwest to Cabot Strait, On 
August 16, they sighted finback whales about 
60 feet long. They deployed the active sono- 
buoys and recorded mammal echoes despite 
the failure of one of the three buoys. 

Rough weather hindered the hunt until Au- 
gust 20, whenthe Trident came within inches 
of a 55-foot sperm whale. After the scientists 
recorded the sound produced by this whale, 
and another encountered later in the day, they 
again saw finbacks, But the sperm whales 
talked so loud that they obscured the sounds 
of the finbacks. 

"T obtained my revenge on one of the of- 
fending sperm whales by tagging him with a 
Fisheries Research Board of Canada whale 
tag,'' Lt. Dunn said, 

After shaking off the sperm whales, the 
scientists recorded the sounds of 3 other 
species--pilot whales and bottlenose and 
dolphins--during August 21 and 22, 
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Data from ‘Oceanographer’ & 

‘Discover’ Cruises Microfilmed 

The Environmental Data Service, a com- 
ponent of the Environmental Science Services 
Administration (ESSA), has microfilmed most 
of the obServed geophysical data gathered 
during the USC&GSS Oceanographer's 1967 
Global Cruise andthe USC&GSS Discoverer's 
1968 African Cruise. 

Copies of these preliminary data and re- 
duced geophysical data from the USC&GSS 
"Pioneer's'' 1964 International Indian Ocean 
Expedition and the Pioneer's 1965 and ''Sur- 
veyor's'' 1966 West Coast Upper Mantle Proj- 
ect are now available from the Environmental 
Data Service, Silver Spring, Maryland 20910. 



Two C&GS Survey Ships 

Commissioned 

Hydrographic survey sister ships of the 
Coast and Geodetic Survey,''Fairweather" and 
"Rainier,'’ were commissioned October 2 in 
Seattle, Wash, 

The 1,627-ton, 231-ft. vessels, equipped 

with the latest electronic, depth recording, 
and positioning equipment, will chart U.S. 
coastal waters to help provide safe naviga- 
tion for commercial shipping and recrea- 
tional boating, They will operate in Alaskan 
and West Coast waters, 

ak at 
Vast Undersea Valley 
Shown Off Oregon 

A new mapof the ocean floor published by 
the Coast and Geodetic Survey shows a vast 
undersea valley off the Pacific Coast. The 
valley extends about 400 miles along Oregon 
and California, Approximately 35 to60 miles 
from the coast, about one to two miles below 
the sea surface, the valley is 15 to 60 miles 
wide. 

About 140 miles of the valley appear on 
the new bathymetric map. The map covers 
approximately 13,000 square statute miles of 
sea bottom. It extends 65 to 95 miles sea- 
ward off the south Oregon coast, from Cape 

Ferrelo tothe Umpaqua River. Depths range 
from a few feet off the coast to over 10,500 
feet about 40 miles west of Cape Sebastain. 

Noteworthy Features 

The other noteworthy features on the new 
map include part of an extensive ridge west 
of the valley rising over 3,100 feet from the 
bottom, and the southern tip of Heceta Bank, 
35 miles west of Florence, which rises to 
within 167 feet of the water's surface. 

The bathymetric map provides the most 
detailed bottom topography of the area pub- 
lished, It is one of a series planned by CGS 
for the seabeds off the Atlantic, Pacific, 

Alaskan, and Gulf coasts. 
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Area covered by bathymetric map (1308 N -17) of sea bottom off 
south Oregon, including vast undersea valley. 

Maps Aid Development 

The maps are designed to aid Federal, 
state, and industrial interests explore and 
develop the potential resources of the conti- 
nental shelf. It is an area of approximately 
862,000 square statute miles off the U.S. 
coasts, Economic development of these re- 
sources depends heavily on bottom topo- 
graphic maps; few exist. Knowledge of the 
seabottom is essential for marine engineer - 
ing, scientific studies in recovering offshore 
oil and minerals, and to evaluate shoreline 
erosion and accretion. 

Previous maps include the shelf off north- 

ern Oregon, southern California, the Aleutian 
Islands, northeastern Gulf of Maine, and the 
mid-Atlantic coast (from Cape Cod, Mass., to 
Chincoteague Bay, Md.). 
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Revised ‘Mariner’s Bible’ 

for Pacific Coast Published 

The 10th editionof U., 8. Coast Pilot 7, the 
"mariner's bible'' for the Pacific Coast and 
the firstin5 years, was published this month 
by the Coast and Geodetic Survey (CGS). The 
380-page volume contains the latest informa- 
tion on the coast and harbors of California, 
Oregon, Washington, and Hawaii, The agency 
spent a year conducting an on-the-spot in- 
spection, 

The book has served mariners for more 
than a century. It includes greatly expanded 
information on port facilities at some of the 
most important U. S. Pacific harbors, in- 
cluding San Diego, Los Angeles, Long Beach, 
San Francisco, Portland, Seattle, Tacoma, 
and Honolulu. 

There is detailed information on wharves, 
cargo-handling equipment, depths alongside 
wharves, available storage area, etc, Small 
craft information has been increased, The 
emphasis is on the transient boatman away 
from his usual cruising area, 

8 Coast Pilots 

CGS publishes eightcoast Pilots covering 
all U.S. coastal andintercoastal waters, New 
editions appear about every 5 years, 

Generally, the book furnishes informa- 
tionthat cannot be shown graphically on ma- 
rine charts, such as navigation regulations, 
outstanding landmarks, channel and anchor- 
age peculiarities, dangers, weather, ice, 
freshets, routes, pilotage, and port facilities, 
Cumulative supplements, containing changes, 
are published early each year, 

Coast Pilot 7 describes the numerous bays, 
harbors, andrivers along the coasts of Cali- 
fornia, Oregon, and Washington, It also de- 
scribes the offshore Channel Islands of south- 
ern California, the Sacramento and San 
Joaquin Rivers and their delta region, the 
Columbia River, and the large ‘inland sea" 
comprised of the Straits of Juan de Fuca and 
Georgia, and Puget Sound, A chapter on Ha- 
waiidescribes the 8 larger islands and many 
small outer islands of the Archipelago, 

The new edition costs $2.50. Available 
from the Coast and Geodetic Survey (C44), 

Rockville, Md, 20852, or from CGS sales 
agents, Annual supplements are distrib- 
uted free, 

Coast Guard to Set up Sealanes 

in Southern California 

The U.S. Coast Guard has established 
coastwise sealanes in Southern California 
from Point Conceptionthruthe Santa Barbara 
Channel to Santa Monica Bay. The new sea- 
lanes, effective Jan, 1, 1969, will provide 
safe passage thru areas of potential oil ex- 
ploration and minimize risk of collisions. 
Similar plans already operate in New York, 
Delaware Bay, and San Francisco, 
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The sealane idea is similar to the divided 

highway of land transportation, The sealane 
is composed of 2 lanes, each one-mile wide, 
withtraffic flowin opposite directions, sepa- 
rated by a "buffer'' zone 2 miles wide. This 
idea has had good results on the Great Lakes 
since 1911, With the cooperation of domestic 
and foreign shipping lines, the risk of collision 
will be held to a minimum, 

Anoverall planincludes asystem of coast- 
wise lanes extending from Point Conception 
to San Diego and linking the ports of Los 
Angeles/ Long Beach, Port Hueneme, and San 
Diego, 



Foreign Fishing Off U. S. 
in September 

NORTHWEST ATLANTIC 

One hundred and sixty-nine fishing and 
support vessels from the USSR, Poland, East 
and West Germany and Romania, were 
sighted in September, 44 fewer than in August, 
Such a decrease, due mostly tothe departure 
of small Soviet side trawlers, is normal at 

this time. 

Soviet: Soviet vessels--32 factory stern 
trawlers and56 medium side trawlers--were 
observed fishing intensively along the 40- and 
50-fathom curve, from Cultivator Shoals to 
the northern edge of Georges Bank, taking 
moderate amounts of herring and mackerel. 

Polish: Polishvessels, about 35in August, 

decreased to 24--9 stern trawlers and 15 
large side trawlers fishing herring on the 
northern edge of Georges Bank. In September 
1967, 38 Polish trawlers and support vessels 
were sighted there. 

East Germany: The fleet, 31 vessels in 

August, decreased to 20 in September. Nine- 
teenfreezer sterntrawlers and1 factoryship 
were fishing herring east of Cape Cod and 
Nantucket, and on the northern edge of 
Georges Bank. In September 1967, 11 East 
German trawlers were sighted on Georges 
Bank. 
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West German: Fourteenfreezer stern 
trawlers and7 side trawlers (2 pair trawling) 
were observed fishing in the same general 
area as the East Germans. Only 4 stern 
trawlers were sighted in September last year. 

Fishing in the Contiguous Zone 

Special Coast Guard Sea and sea patrols 
were instituted early in the month. As exact 
measuring is very difficult, due to the lack of 
good shore line features, reports of foreign 
vessels fishing inside the 12-mile zone could 
not be confirmed. 

GULF OF MEXICO, SOUTH ATLANTIC, 
AND CALIFORNIA 3 

No foreign vessels were sighted in Sep- 
tember. Reports of a Japanese long-liner 
fishing south of San Clemente Island were 
not confirmed. 

PACIFIC NORTHWEST 

Thirty-three Soviet vessels were sighted 
during September--25 large stern trawlers 
and 8 processing and support vessels. Light 
catches were observed aboard vessels fishing 
off Washington in the first half of the month; 
in the second half, when fishing had switched 
to off Oregon, good catches of Pacific hake 

were observed. 

The nature of Soviet hake fishing has 
changed considerably this year. In 1966 and 

SESS hee soos : Raa 

Fig. 1 -"Ryanyy, "whale catchership. This type of vessel highly maneuverable and capable of 18-20 knots. It is 208 feet long. 
(BCF/Crosby) 
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Fig. 2 - Unloading Pacific ocean perch from the "SRT Som" to the refrigerator reefer ship "Evaron." Note perch in bins aboard Evaron. 

1967, vessels were mostly medium side 
trawlers; this year there were more stern 
than side trawlers, There is evidence that 
experimental pair trawling with medium 
trawlers has not proved successful. Over 
180 vessels were sighted in 1966 and 1967, 
compared to only 86 this year, but because of 
the greater efficiency of stern trawlers, the 
smaller number does not mean that Soviet 
hake catches will decrease. 

ALASKA 

Soviet: Soviet vessels fishing off Alaska 
fluctuated between 20 and 30, about half the 
number sighted in September last year. 

Six stern trawlers along the Aleutians, and 
2 inthe Gulf of Alaska, fished for ocean perch. 
Ten medium trawlers fishing for pollock, 

flatfish, perch, and gray cod, along the Con- 
tinental Shelf edge in the eastern and central 
Bering Sea, ended the fishery in mid-Septem- 

ber. One whale catcher, sighted in central 
Bering Sea,is believed to have belonged to a 

fleet of 8 catchers and 1 factoryship. 

Japanese: The 180 Japanese vessels ob- 
served during September had dropped to 130 
by the end of the month because of declining 

(BCF /Branson) 

ocean perchand minced meat and meal fish- 
eries. A drop in effort in ocean perch fish- 
eries is typicalforthattimeof year, At mid- 
month, there were 6factoryship fleets in the 
minced meat and mealfishery in the eastern 
and central Bering Sea; one returned to Japan 
at month's end, while the remaining 5 factory- 
ships and 91 trawlers, spread out on the Con- 
tinental Shelf, north of the eastern Aleutians 
and Alaska Peninsula, tonorthwest of the 

Pribilofs. 

The 2 king crab factoryship fleets on the 
Continental Shelf, north of Port Moller, will 
stay on into October to take advantage of the 
high catches of tanner crab. One combination 
processing andfishing vessel, observed fish- 
ing tanner crab in the central Bering Sea in 
July, was sighted there again, presumably 
still fishing tanner crab. 

The 9 vessels long-lining for sablefish in 
the Gulf of Alaska had decreased to only 1 or 
2 by the end of the month. 

Two stern trawlers fishing shrimp near 
Two-Headed Island, off southwest Kodiak Is- 
land, ended their operations by mid-Septem- 
ber. 

Note: During surveillance patrols, vessels are sighted, recorded, and identified as to type. Vessels are counted only once; if a vessel 
was sighted more than once it is counted as only one vessel, excluding duplicate sightings. Since vessels continuously arrive and de- 
part, the total number of identified vessels for the month will always be larger than the actual size of the fishing fleets observed. 



STATES 

Alaska 

SALMON CATCH IS 88% ABOVE 1967 

BCF Juneau provides this summary of 1968 
fishery developments in Alaska: The 1968 
salmon catch is estimated at 260 million 
pounds with an exvessel value of $37.5 mil- 

lion--up 88 percent in volume and 52 percent 
in value over 1967. 

King salmon landings remained relatively 
stable at 11.5 million pounds worth $3 million. 

Chum salmon landings of 75 million pounds 
were the highest since 1944; the value of $7.5 
million set a record. 

Coho salmon landings of 18.5 million 
pounds were the highest since 1964, and the 

$4.5 million value a record. 

The red salmon pack of 207,694 cases in 

Western Alaska was the lowest since the fish- 

ery began. 

Pink salmon were large in number but 
small in size, They averaged 3 pounds per 
fish throughout Alaska. 

Alaska salmon have more production and 
marketing opportunities because of modern 
transportation systems. For example: 
nearly 500,000 pounds of pinks were shipped 
from Prince William Sound to the supermar- 
ket trade, and frozen chum salmon have en- 

tered markets in Sweden and Japan. 

Crab Landings 

King crab landings of about 85 million 
pounds will be down 33 percent from 1967 
landings of 127.7 million pounds. But value 
will set a record--up about 66 percent from 
$15 million to over $25 million. 

On September 20, the Alaska Department 
of Fish and Game raised minimum size of king 
crab to 7 inches (carapace width) for all Alas- 
ka. Previously, minimum legal sizehad been 
53 inches for Bering Sea area, and 64 for 

Aleutiian Islands area. 

Dungeness crab landings in 1968 will ap- 
proach 12 million pounds. These are slightly 
higher than 1967 landings of 11.6 million 
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pounds, but increased exvessel prices will 

raise value 20 percent--from $1.5 to $1.8 
million. 

Tanner crab landings will top 3 million 
pounds in 1968; the 1967 catch was only 
118,000 pounds. 

Shrimp landings may be slightly less than 
in 1967, Estimates are for a year-end total 
of 40 million pounds, compared with 42 million 
pounds in 1967. 

Scallop landings willhit 1.5 million pounds 
of meats with an exvessel value of $1.4 mil- 
lion, This is the first year scallops have been 
landed commercially. 

Sieh ioe inccis 

SHELLFISH INDUSTRIES CONSOLIDATING 

Ownership and management of the Alaska 
shellfishindustry are changing. Shellfish op- 
erators in Alaska are mostly corporations 
with headquarters out of the state. Most often 
they are financially related to brokerage or 
marketing firms. Some havebeen engaged in 
salmon and other fisheries of Alaska for 
decades. 

During the past 5 years, there have been 
consolidations of established shellfish pack- 
ers with new entrants. Foreign operators, 
notably the giant Japanese firms Taiyo, 
Mitsubishi, and Nichiro, also have entered 

the industry. They did this usually by joint 
venturing with established domestic firms. 
The new domestic entrants, national rather 

than state level, are generally parts of the 
larger national food processing and marketing 
industry. 

Recent Changes 

Alaska's pioneer king-crab operation, 
Wakefield Fisheries, was sold recently to 
Hunt Wesson Foods, Inc., asubsidiary of 

Norton Simon, Inc. General Mills acquired 

Point Chehalis Packers withplants at Kodiak 
and Cordova. Mergers of nationally active 
firms include Ralson-Purina and Westgate- 
California Foods. For longer leriods, the 
national firms of Castel and Cooke, Vita Foods 
Inc., New England Fish Company, Nakat Pack- 
ing Company (a subsidiary of A&P), and the 
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California Packing Corp. (or ''Del Monte") 
through its subsidiary, the Alaska Packers 
Assoc., have been active in Alaska. 

Regional Operators 

Operators that are more regionalin char- 
acter (Pacific Northwest and Alaska) are 
Washington Fish and Oyster Co., Columbia- 
Wards, Pan-Alaska Fisheries, Ivar Wendt of 

Seattle ("Pacific Pearl"), Whitney-Fidalgo 
Seafoods, Kayler-Dahl, Petersburg Fisher- 
ies, and others. 
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MORE NATIVE RESIDENT 
ALASKANS HIRED 

Alaska Commissioner of Labor Thomas J. 
Moore reports that 'more Alaska natives 
worked in more jobs in more fish processing 
and canning plants in western Alaska in 1968 
than in any other year inhistory.'' Moore at- 
tributes this sharp upsurge to a realization 
by cannery owners that it makes good sense 
to hire qualified local workers. 

During the first 8 months of 1968, nearly 
200 Eskimos were placed in fish processing 
and canning jobs in one small western com- 
munity. Two years ago, only 70 Eskimos 
found jobs in the same community. 

California 

SAN PEDRO FISHERMEN'S 
INCOME DECLINES 

From 1963 to1967, the average annual in- 

come for fishermen in the San Pedro, Calif., 
fleet fell from about $4,600 to about $4,100. 
(The average family income in U.S. is $8,900.) 
During 1958-1968, the fleet decreased from 63 

boats with a capacity of 5,745 tons to 28 boats 
with a 2,470-ton capacity. All vessels were 

built before 1945, These preliminary data 
were reported by William Perrin of the Op- 
erations Research program of BCF's Fish- 
ery-Oceanography Center, 

High Cost of Replacing Fleet 

Perrin visited the Seattle-Tacoma (Wash.) 
region to get estimates of how much it would 
cost to replace the San Diego wetfish seiners. 

He talked to representatives of 3 boatbuilding 
companies. While the estimated market value 
of the San Pedro vessels ranges from $20,000 
to $60,000--estimates of the cost of building 
vessels to replace them range from $120,000 
to $400,000, depending on size and equipment. 

San Pedro is No. 1 

In 1967, for the 19th consecutive year, San 
Pedro was the No. 1 U. S. port. Its landings 
were worth $28,598,000. In 1950, it set the 
all-time record for landings in a single sea- 
son with 848 million pounds of fishery prod- 
ucts. 
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FISHING INDUSTRY DOES NOT SHARE 
IN THRIVING ECONOMY 

California's economy has been prospering 
for years, but the fishing industry and fleet 
have not shared its success, The somber 
story of the industry is outlined in the 1968 
report of BCF's Fishery-Oceanography 
Center in La Jolla, Calif. The Center is ded- 

icated to advancing basic fishery science-- 
and to conducting research on problems 
relevant to fisheries in its area in order to 
improve them. 

Resources and Problems 

In 1966, the fish industry used as raw 
material about 250,000 metric tons of 50 spe- 
cies of fish andinvertebrates worth$87 mil- 
lion, Of the total, 60,000 tons worth $32 mil- 
lion were caught by foreign vessels and trans - 
shipped to California processing plants. The 
imports were 22% of the total weight and 
37% of the value. 

By 1966, landings had declined to under a 
third of the 1939 figure. The tuna industry 
depended increasingly onforeign catches. In 
1939, the California fleet's total catch was 
over 750,000 metric tons worth $18 million; 
only 3,000 additional tons were imported. 

Many Causes 

This decline "is the basis of the problem 
facing the California fish industry and its 
fishing fleet,'' states the La Jolla report. It 
continues: ''Attributable to no single cause, 
the failure to participate in the generally 
rising prosperity of the California economy 
can be blamed on unwisely heavy fishing of 



some resources, on natural changes in re- 
source abundance due to climatic trends, and 

on increasing foreign competition in the tuna 
fisheries and in the fish meal and oil mar- 
kets. 

1939 vs. 1966 

In both 1939 and 1966, the 5 main elements 
of the California fisheries were tuna, salmon, 

industrial fish, fresh fish, and invertebrates. 

By 1966, tuna landings had increased about 
33% over 1939. Yellowfin tuna (Thunnus al- 
bacares) dominated in 1966 as in 1939; the 
proportions of the other species remained 
about the same. In 1939, canners imported 

only 3,178 tons; by 1966, imports were 60,832 

tons. These imports were 45% of the value of 
raw materials used by processors; in 1939, 
the figure was only 5%. 

Yellowfin Tuna 
(Thunnus albacares) 

a 

By the early 1960s, researchers realized 
that stocks of yellowfin tuna had reached 
their maximum sustainable harvest. In 1966, 
the yellowfin were brought under effective 
international regulation for the first time. 

Underutilized Tuna Species 

With yellowfin tuna landings at a peak, it 
became important to increase the harvest of 
underutilized tuna species--or imports would 
continue tospiral. The La Jolla report states: 
"Fortunately, it appears possible that the 
skipjack tuna (Katsuwonus pelamis) popula- 
tion and perhaps those of the temperate tunas 
are notfully harvested and ways of increasing 
the take of these species by California ves - 
sels are now being studied within the Fishery- 
Oceanography Center," 

Skipjack 
(Katsuwonus pelamis) 
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Salmon Fishery Stable 

The salmon fishery off Northern California 
has been stable since the late 1930s. The 
value of landings has increased. 

Industrial Fishery Troubled 

The industrial fishery (''wetfish fishery") 
is worst off. It uses pelagic speci.. of the 
California Current. These are reduced to 
fish mealand oil--canned as inexpensive 
canned products (mostly for export) and proc- 
essed into animal foods. This fishery de- 
clinedfrom great prosperity in the 1930s and 
1940s to current despair. In 1939, landings 
topped 500,000 tons; by 1966, they had dropped 
to about 60,000 tons. 

The decline is attributed mostly to the 
collapse of the northern subpopulation of the 
Pacific sardine (Sardinops caerulea). This 
began during the 1940s and hit bottom in the 
1950s. In1939 sardine landings were 500,000 
tons--79% by weight and 34% by value of all 
landings; in 1966, they were only afew hundred 
tons, 

= — Sardine (Pilchard) 
(Sardinops caerulea) 

Fresh Fish 

The fishery for fresh fishis less depressed 
than the industrial fishery. The landings in 
1966 were about the same as in1939, but their 

value was higher. 

Fishery for Invertebrates 

Thefisheryfor invertebrates has re- 
mained a minor one in California's total fish- 
ery economy. This is true despite the more 
than twofold increase in landings --due mostly 
to increased exploitation of squid and market 
crab. 
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Oregon 

FALL CHINOOK RUN PAST 
WILLAMETTE FALLS SETS RECORD 

A record 4,260 fall chinook conquered 
Willamette Falls, historic barrier to spawn- 

ing salmon in the Willamette Basin, in 1968, 
the Oregon Fish Commission has announced. 

The number passing over the cul-de-sac 
portion of the multimillion dollar Willamette 
Falls fishway, together with the old ladder, 
was more than double the 1967 count. Most 
fish used the new cul-de-sac fishway. This 
was reported by Roy Sams, project leader on 
the Columbia River Watershed Development 

Program. 

Small But Significant Number 

The number of fish, though relatively 

small, is significant, Sams emphasized. He 

noted that the fledgling upriver run has built 
up steadily from the period when the fall 
chinook faced virtually impassable condi- 
tions. Recent aerial surveys of the Wil- 
lamette and its tributaries by Fish Commis- 
sion and BCF biologists attest that the ma- 
jority of fish getting above the falls spawned 
successfully. 

Biologists believe that once the fishway 
is completed, the fall chinook run could expand 

eventually to over 90,000. To develop this 

potential, the Fish Commission and the Fish 
and Wildlife Service have planted millions of 
juvenile fall chinook in the Willamette system 
since 1963. 

Sams said the development ofa 90,000 run 
could be speeded greatly with money to expand 
the present salmon pond rearing program in 
the Willamette Valley. 

More Ponds Proposed 

The Fish Commission is pleased with the 
successful rearing program conducted at the 
Salem Cascades Gateway Park in 1968. It 
has proposed 4 more pond rearing sites, 
These and the Salem pond could produce an- 
nually 25 million fall chinook smolts. The 
ponds would be located on the Molalla, North 
Santiam, South Santiam, and on the main stem 

Willamette near Eugene. 

How successful the pond rearing program 
will be depends on the return of adult fall 
chinook; the first are expected in 1970. 

Texas 

HYBRID SUNFISH EXPERIMENTS 
ARE SUCCESSFUL 

The Texas Parks and Wildlife Department 
may have a solutionto sunfish overpopulation 
in lakes and ponds: a hybrid sunfish, It is a 
cross between the female redear andthe male 
green sunfish. Thehybrids grow muchfaster 
than their parents and have only afraction of 
their reproductive capacity. 

Harmon Henderson, fish hatchery superin- 
tendent at San Marcos where the hybrid was 
developed, says the new sunfish is unique in 
physical appearance and as beautiful as its 
parents. The hatchery began experimenting 
in 1963 with the possibilities of producing a 
hybridized sunfish for stocking ponds. 

Approaches to Problem 

According to Henderson, the problem with 

normal sunfish is that one female may produce 
12,000 to 65,000 eggs. The population ex- 
plosion produces too many fish that cannot 
grow. 

Henderson notes various methods used to 
control sunfish populations, including rote- 
none treatments of ponds and seining. Ponds 
with controlled water levels have been low- 
ered sufficiently to expose sunfish nests and 
eggs to air in order to destroy them. 

Hybrids May Be Answer 

These measures are not needed with the 
hybrid. Thehybrid are reproducedat a ratio 
of 4males tol female. An experimental pond, 
drained after hybrid eggs hatched, had an 
average of only 300 offspring per female. 

Experimental stocking of hybrids in farm 
ponds has been successful. Some hybrids 
reached 2 pounds in 2 years. 
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BUREAU OF COMMERCIAL FISHERIES PROGRAMS 

‘Delaware Il’ Replaces ‘Delaware’ 

BCF Gloucester (Mass.) has a new re- 
search vessel--the Delaware II, The vessel 
was delivered by the builder, South Portland 
Engineering Co., on October 4. 

The Delaware II replaces the M/V Dela- 
ware, which willbe soldby the General Serv- 
ices Administration in November, The new 
vessel will conduct exploratory fishing and 
gear research in the Northwest Atlantic-- 
from Maine to Virginia--and in international 
waters off eastern Canada, 

Delaware II 

The vessel, which costs about $1,400,000, 
is 1553 feet long, has a service speed of 12.5 
knots, can cruise 8,000 miles, and stay at 
sea a month, 

She is equipped for stern trawling, side 
trawling, clam and scallop dredging, long- 
lining, gill netting, and purse seining. 

‘Hybrid’ Purse Seine Is Tested 

BCF tested its fast-sinking, "hybrid" 
purse seine aboard the tuna purse seiner 
"Liberty" fishing off Oregon, 

Although the Liberty was last to arrive on 
the fishing grounds, it was reported in mid- 
October to have caught more than the other 
vessels: 10 tons of bluefin tuna, 75 tons of 
albacore, and 60 tons of bonito. 

Purse Seine Design Next 

Enough was learned from making the net 
and testing it to go on to the next phase. This 
is the design of purse sSeines tailored to the 
net's length, depth, weight, and type of fishing 
planned for it, 
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Floating Trap Net in 

Oahe Reservoir Proves Effective 

The effectiveness of a BCF-developed 
floating trap net used in Oahe Reservoir is 
surprising observers. The reservoir is on 
the Missouri River in South and North Dakota, 
During its first tests, the floating net took 
33,043 pounds of buffalo fish in 187 lifts-- 
177 pounds per lift. Conventional hoop nets 
took 30,285 pounds in 471 lifts--64 pounds per 

lift, 

Other species, mostly carp and carp- 

sucker, made up less than 10 pounds per 
floating net lift--and lessthan 13 pounds per 
hoop net lift. 
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‘Undaunted’ Receives Satellite Photos 

BCF's Undaunted has become the first 
fishing vessel to receive television photos 
transmitted from the ESSA VI weather satel- 
lite. The research vessel is taking part in 
the international program to study the distri- 
bution and biology of surface tuna and other 
fish in west African waters, 

Undaunted's Receiver 

The Undaunted has an automatic picture 
transmission (ATP) satellite receiver 
aboard, It records the picture transmitted 
from the satellite passing overhead, Itis 
expected that suchinformation will help BCF 
scientists locate and track productive water 
masses, If successful, inexpensive APT sat- 
ellite receivers could be placed aboard com- 
mercial fishing vessel, 

‘Point of No Return’ for 

Larval Anchovies Is Found 

At 22° C., anchovy larvae could go with- 
out food for 3 days after hatching--or between 
36 and 60 hours after the yolk was exhausted-- 
and still exhibit good survivalif they received 
food by noon of the third day, But if feeding 
was postponed until fourth day after hatching, 
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nearly all larvae died of starvation, Their 
survival curves were almost identical to those 
of control group that was not fed, This was 
learned in anexperiment by Rovert May, Bio- 
logical Technician in the Behavior -Physio- 
logy program at the BCF Fishery-Oceano- 
graphy Center at La Jolla, Calif. 

The Experiment 

Four groups of larvae were fed at succes- 
sively later times after hatching; a fifth group 
not fed, servedascontrol. Mr, May followed 
the mortality ineach container daily at noon, 

"These results imply that the period of 
yolk absorption in the life history of the north- 
ern anchovy is less critical in terms of sur- 
vival than might have been expected." 
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Can Fish Schools 

Be Spotted from Space? 

During the Apollo 7 flight, BCF's "Oregon 
II'' released Rhodamine B dyes and fish oils 
into the Yucatan Channel. It was part of a 
program to evaluate observations made from 
space, The observations may prove useful in 
detecting and assessing fish schools, 

A Coast Guard plane flying between 400 
and 10,000 feet photographed the waters in 
which the dyes andoils were released. These 
photos will be compared with those taken from 
the Apollo spacecraft. 
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La Jolla’s ‘Advisories’ 

Benefit Fishermen 

The Fishery-Oceanography Center at La 
Jolla, Calif., continued in September its suc- 
cessful daily albacore fishing information 
broadcasts and 15-day bulletin series, Alba- 
core production continued to swell the record 
for the Pacific Northwest, especially for 
Oregon, 

The La Jolla staff reports: "Our advisory 
services have earned a considerable number 
of favorable responses this season, When 
San Diego fishermen's wives telephone us for 

a last-minute verbal appraisal to be relayed 
to their husbands who are pointing into 30-knot 
winds and 8 -foot seas off Oregonat the time-- 
we can only conclude that our service activi- 
ties are hitting the mark!" 

Scientists Bug Salmon 

Salmon and steelhead trout have fallen prey 
to--spies, 

For several years, James H. Johnson of 
the BCF Biological Laboratory in Seattle, 
Wash., and his crew of fishery researchers 
have been snooping into the habits of these 
species, The effectiveness of the sonic tags 
with hydrophone receivers developed in their 
Seattle electronics shop have ledto a wave of 
spying by other scientists on a number of other 
marine species. Johnson has helped marine 
behavior studies from Canada to the Carib- 
bean and from lobsters to humpback whale. 

Tool for Migration Studies 

The sonic tag andthe hydrophone monitors 
that pick up its signal were developed as a 
tool to study migration of salmon and steel- 
head on the Columbia River. 

The University of Wisconsin borrowed 
Johnson and his tracking boat for a salmon 
"homing" project. The team tracked one pink 
salmon over 50 miles--from Friday Harbor 
in the San Juan Islands of Washington State 
toward his home in British Columbia. The 
sonic-tagged salmon took a long way home, 
(Perhaps it was trying to shake the snoops.) 



Other Species Tracked 

Shore monitors and technical assistance 
were providedthe Fisheries Research Board 
of Canada to obtain data from sonic -tagged 
Atlantic lobsters. The Canadians hope to re- 
settle this species off the coast of British 
Columbia. Similar equipment was loaned to 
track shad in the Connecticut River, and bull 
shark in the Rio San Juan of Costa Rica. 

Once, Johnson went to Bermuda to join a 
team of scientists from Rockefeller Univer - 
sity and Woods Hole Oceanographic Institu- 
tion in an attempt to attach sonic tags to 
humpback whales, The whales outwitted the 
biologists at every turn, Finally, when tags 
were attached, the whales quickly brushed 

them off with a flick of their flippers. 

BCF Bugging Since 1955 

BCF has been bugging salmon since 1955, 
whenthe first crude tag and receiving equip- 
ment were developed, The tag was nearly 5 
inches long, 2 inches in diameter, and trans- 
mitted for about 8 hours. Since then, minia- 
ture transmission packages have been devel- 
oped. These make it possible to reduce tag 
size to about one fourth its original bulk and 
increase transmission time to 3 months, 
Originally, tags were attached to a salmon's 
back, where they frequently tore loose. Now 
they can be inserted in the stomach, where 
they have been knownto remain until the 
salmon dies after spawning. 
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and steelhead trout disappear between major 
dams onthe Columbia River. The biologists 
are determined to find the answer. In this 
sense, the studies aim to help the fish; in an- 
other, sonic research on salmon behavior in 
the sea may lead to more effective means to 
capture them. 

A Salmon You Can Call Your Own 

A simple method to brand young salmon 
for research purposes was developed and has 
beenused for the past few years by BCF bio- 
logists in Seattle, Wash., and Auke Bay, Alas- 
ka. Fish brandingis being used in studies of 
growth, behavior, migration patterns, and 
survival of young fish. Also, it may be used 
to identify and measure the contributions of 
many different stocks of the salmon fishery. 

The branding irons are small and made of 
copper or brass. Their tips are solid silver 
to provide the most efficient transfer of heat. 
The irons either may be heated in boiling 
water (212° F.) or chilled with liquid nitrogen 
(-324° F.) for ''freeze branding," 

The irons are held lightly against the skin 
of an anesthetized salmon for about one sec- 
ond, The heated or chilled iron marks the 

fish with a visible brand that grows with the 
fish and can last its lifetime. 

Study Fish Loss Between Dams 

The last sounds heard from Johnson and 
his crew of biologists and technicians indi- 
cated they were completing a 2-year study 
aimed at finding the reason numbers of salmon 

Many marks or combinations can be used 
so that individual fish or groups can be rec- 
ognized easily by their own brands over long 
periods. 
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Culture of Oysters 

Off Bottom Advances 

For the past dozen years, BCF has been 
experimenting with the off-bottom culture of 
oysters (Crassostrea virginica) along the 
U.S. east coast. Early studies at Cape Cod, 
Mass., showed that oysters suspended off bot- 
tom improved in "srowth, survival, and 
quality.’ 

Later studies in Chesapeake Bay showed 
excellent oyster sets can be obtained by sus- 
pending shells from rafts, In 1965, in one 
area, over 20 oyster spat per shell were col- 

lected on suspended shells; this compared 
with 5 spat per shell on the bottom, 

At the BCF Biological Laboratory at Ox- 
ford, Maryland, studies include the off-bottom 
culture of oysters in natural and man-made 
ponds, William N. Shaw has reported ''pre- 
liminary findings indicate that natural ponds 
are excellent for growing and fattening oys- 
ters, and artificial ponds can be used to pro- 
duce seedoysters ... theoff-bottom culture 
of oysters appears to have commercial ap- 
plication along the Atlantic coast." 

The photos show aspects of off-bottom 
oyster culture in Massachusetts and Mary- 
land. 

Fig. 1 - Four zee, man-made, salt-water ponds in front of BCF Biological Laboratory, Oxford, Md. Built above sea level, each 
u pond is abo 75 feet by 145 feet by 3.3 feet deep. Each holds about 312,500 gallons of water. The ponds have clay bottoms and 

sides. Dual pipe and pump systems permit weekly alternations and flushing to prevent fouling. 

Oysters are being grown in these ponds. Some are on strings and suspended from rafts. (Photo: Robert Williams.) 
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Fig. 2 - Styrofoam rafts in Broad Creek, eastern shore of Chesa- 
peake Bay, Maryland. Strings and bags of shells are suspended 
from rafts to catch seed oysters. The rafts then can be towed to 
growing area. 

Fig. 4 - String of 1-year-old oysters grown from raft in Oyster 
Pond River, Chatham, Mass. 

\ 

Fig. 3 - Strings attached to rigid structure. Growingon the strings Fig. 5 - 2-year-old oysters grown from raft in Taylors Pond, 
are shells with oysters attached. Chatham, Mass. 

See 

4 
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‘Cromwell’s’ Sonar Tracks 

Tuna Schools 

A major mission of a cruise by the Town- 
send Cromwell in Hawaiian waters (No. 38, 
8/14-9/13) was to collect data from CTFM 
sonar on movements of tuna schools and on 
their environment to investigate the associ- 
ation between them, (CTFM is continuous- 
transmission, frequency-modulated sonar.) 

T T Alen 
159" Isar 1s7* 156" 5 

Fig. 1 - Area of operation, Townsend Cromwell, Cruise 38. 

Nine tuna schools were contacted by the 
sonar; 3 medium skipjack tuna (8-12 lbs.), 
4 small skipjack tuna (less than 4 Ibs.), one 
medium yellowfin tuna (30-60 lbs.), and one 
was a mixed school of skipjack and yellowfin 
(8-12 lbs.) The schools were tracked by a 
combination of visual and acoustic means, 
Tracking ranged from 4 to 118 minutes, with 
a mean of 61 minutes, Bathythermograph 
samples were taken with each school. The 
salinity -temperature-depthrecording equip- 
ment was not available throughout the cruise. 

Ultrasonic Tags Used 

A second major mission was to tag large 
fish with anultrasonic tag and track with 
CTFM sonar, 

Seven yellowfin tuna and one little tunny 
were tagged, The tags were cylindrical, 
ultrasonic ones 3 inches long, 1} inches in 
diameter, and emitting a pulse of 37 kHz 
(+200 Hz) at a rate of 1 per second, All fish 
were caught trolling on the banks near Nihoa 
Island and ranged in size from 50 to 80 cm, 
The selected fish were tagged immediately 
after capture, then released, 

The tags were attached to the fish in three 
different ways: 1) attachedby a monofilament 
line. A 35-cm. line, with tag attached at 
trailing end, was tied to caudal peduncle. 2) 
two hooks were attached to tag. The first was 
attached firmly to tag; the second was con- 
nected at end of a rubber band in a position 
opposing the first. The firmly attached hook 
was inserted at base of first dorsal fin, and 

the second hook was placed at base of second 
dorsal fin under tension of the rubber band. 
3) tag was inserted into stomach via mouth. 
After 2 unsuccessful attempts--in which it 
was assumed tags had been regurgitated--4 
prongs lined with plastic were attached firmly 
to tag to make regurgitation difficult. A re- 
flex swallowing action occurred as soon as 
tag touched fish's throat and tag was partially 
swallowed. A tag's exposed end was forced 
the remainder of the way into stomach with a 
narrow pole. 

WEST NIHOA BANK 

“START 

Fig. 2 - Path of tagged yellowfin. 

Tracking Tags 

A 40-50cm, little tunny was tagged by the 
first method and tracked for 2 hours 11 min- 
utes, Contact withthe tag was lost at the bot- 
tom of the sea, The second method was at- 
tempted with a 75-85 cm, yellowfin, Contact 
terminated after 44 minutes, when the tag 
dropped rapidly to the bottom. Two 50-65 
cm, yellowfin were tracked using the third 
method (without prongs), One fish was fol- 
lowed for 33 minutes, and the other only 1 
minute, Contact was terminated in each case 
after tag was observed on sonar to drop rap- 
idly to bottom, It was assumed the tags had 
been regurgitated. The first 2 yellowfin (80- 
90 cm.) that were tagged internally with the 



modified tags were tracked for 6 and 23 min- 
utes, respectively. Contact with tags ended 
while fish were still in midwater. It was as- 
sumed that either fish swam out of range or 
malfunction occurred inthe sonar, Two more 
yellowfin (60-80 cm.) were tracked with mod- 
ified tagsfor 5 hours and 58 minutes and for 
7 hours and 54 minutes (fig. 2). In first case, 
tracking was discontinued after tag settled to 
bottom. The ship was anchored near tag, and 

the tag was still audible the following morn- 
ing, 19 hours after it had been activated. In 
the second instance, contact with tag was lost 
shortly after fish began to sink to a 1,000- 
fathom depth. 

‘Jordan’ Conducts Pacific 

Albacore Survey 

The R/V David Starr Jordan cruised the 
waters off California and Oregon from mid- 
July to mid-August ''to establish the distri- 
bution and availability of albacore in offshore 
waters during the middle of the Pacific coast 
season--and to test prospects for commer- 
cial exploitation of albacore beyond the tradi- 
tional limits of the fishery (beyond 300 miles 
from shore),'' (Cruise 26.) She covered 5,340 
miles. 

Albacore were takenevery day in the sur- 
vey grid, although fishing was not continuous 
throughout daylight hours because of schedule 
limitations. The computed catch-per-effort 
data gave good indications of commercial 
fishing potential from the easternmost line-- 
127° W., to 131° W,--and between 40° and 
45° N, in second-half July, Another good 
area was near 46° N,, 127° W. in the second 
week of August. 

Considering 100 fishper 100 line-hours to 
be the minimum for good commercial trolling 
(100 fish per day), there were 6 days out of 
23 and 3 more that exceeded 90 fish per 100 
line-hours. 

Water & Tuna Body Temperatures 

Gary Sharp of the Population Dynamics 
Program conducted a physiological experi- 
mentin which 450 blood samples were taken 
and 46 albacore body temperatures were re- 
corded, Body temperature was lowest when 
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albacore were caught in waters having tem- 
peratures within the optimal catch-temper- 
ature range (62°-64° F.), ''This is the first 
physiological evidence that corroborates the 
frequency vs, catch-temperature relationship 
derived from fishermen's logbooks over a 5- 
year period," 

The sea-surface temperature in most of 
the survey grid encompassed a small range 
from 16,5° to 18.0° C, (61.7° to 64,4° F.). 
Fishermen's logbook records show that the 
major part of the commercial catch is taken 
inthese temperatures, The thermocline was 
relatively shallow, between 20 and 30 meters, 
Except for the initial northbound leg (127° W.), 
the weather was fair and sunny with light 
winds offshore, but the coastal region had oc- 
casional strong northerly winds. The ob- 
served currents were very weak and were 
directed eastward at 135° W., and southward 
nearer shore, 

‘Jordan’ Follows Fish Schools 

With Radar & Sonar 

The David Starr Jordancruised the waters 
off California (cruise 28) from Sept, 23-27 
primarily to follow fish schools with the Dec- 
ca radar-plotter and Simrad sonar and es- 
tablish swimming speed of fish. This would 
be compared and evaluated with laboratory 
speeds and respiration studies, 

The scientists developed a technique 
whereby fish schools could be positioned on 
the oscilloscope screen and tracking achieved 
by coordinated operation of sonar operator 
and captain, Ship speed was maintained at 
about 13 knots and the fish school was kept 
at a heading to port side of vessel. The school 
was never permitted to get behind the ship, 
where the wake interferes with viewing. The 
distance from ship was recorded on the 30 
kHz recorder. The following information 
was taken at intervals while school was in 
view: time of observation, distance to school, 
heading of school from due north, or some 
other bearing, and declination of Simrad 
transducer, 

At the time of observations, the plotter 

was manually operated to indicate the point 
on a chart relative to all other positions, 
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What Scientists Found 

The BCF La Jolla scientists reported: 
"We found that the Decca radar could be used 
by accurately positioning the ship between 
two points of land, An accuracy of measure- 
ment to 200 ft, or better was easy to main- 
tain by manually dialing the plotter, keeping 
the two points of land positioned on the pre- 
set standardized concentric ring of the radar. 
Our best position was maintained between 
‘Ship Rock,'! Catalina Island and Pt. Fermin 
on the mainland, The best area of operation 
was the lee of Santa Catalina Island because 
targets were always available except at night, 

"The recorder of the sonar was extremely 
important because it provided a visual picture 
of the distance of the school from the ship." 
Also, it provided a continuity with time, so if 
school was lost momentarily on oscilloscope 
screen, the pick-up againcould be verified by 
reference to the previous target mark on the 
recorder, 

The scientists added: ''We attempted two 
methods to identify the fish we were track- 
ing--the first of these, dynamite, half pound 
to 14-pound charges, exploded at the surface 
and at various depths to 100m, was unsucces- 
ful. Nofish appeared at the surface after its 
use. The second method--atelevisioncamera 
maintained inthe bow chamber--was similar - 
ly unsuccessful because the fish were either 
too deep or avoided the vessel."’ In one in- 
stance, the captain saw the anchovy school 
the scientists were tracking, 

Results and Conclusions 

The scientists concluded: ''Once we famil- 
iarized ourselves with the potentialities of the 
equipment, we found thatit was a simple mat- 
ter for a team of two people to keep contact 
with a fish school for virtually any period 
desired throughout the day, The maximum 
time we followed any school was 2 hours and 
it seems certain that this could have been 
done for the entire day. . .no schools could 
be seen at night from about 1800 on... . 
Target identification remains the essential 
item of information still unknown," 

‘Delaware’ Surveys Northern Shrimp 

in W. Gulf of Maine 

The Delaware returned to Gloucester, 
Mass., on Sept. 13 after a summer shrimp 
survey inthe western Gulf of Maine. (Cruise 
68-8, Sept. 4-13, 1968.) The chart shows 
where concentrations of northern shrimp 
(Pandalus borealis) were found, This was 
the fourth in a series of cruises designed to 
collect data on the northern shrimp. 

Otter trawl tows were made in 43 to 120 
fathoms and caught 5 to 1,000 pounds of 
shrimp, Average size in individual catches 
varied from 36 to 50 per pound (whole 
shrimp). 

Procedure 

A 70-foot, Maine-type, roller-rigged 
shrimp net was used for allfishing, BEx- 
perience had shownthat it was impractical to 
use a chain-riggednetinthe sampling areas, 
All tows were 1 hour; they were shortened 
only because of hangups or soundings of very 
rough bottom, No exploratory try-net tows 
or night tows were made, Nighttime fishing 
for northern shrimp with bottom trawls 
proved unproductive during earlier cruises. 
Apparently, this was due to diurnal migra- 
tions of shrimp off the bottom during dark- 
ness, After each tow, data on catch size, 
pound count, and shrimp length were taken, 

Results 

Some shrimp were taken in each of the 37 
tows completed. The average catch per tow 
was 220 pounds of shrimp, but 5 tows (14% of 
total) produced 500 pounds or more. This 
rate was about half the winter rate, when 30% 

of tows yielded 500 pounds or more of shrimps; 
it equals the 14% of the fall cruise and is 6% 
below the spring cruise figure. The length 
of shrimp varied from 11 to 34 millimeters; 
most were in mid-twenties range, 

The best shrimp catch in the Middle Bank 
(Stellwagen Bank) area was 360 pounds, 
Catches of 1,000 pounds or more were made 
here during winter and spring surveys. Gen- 
erally, the size of Middle Bank shrimp was 
the same as before--40 to 50 whole shrimp 
per pound, The percentage of egg-bearing 
female shrimp ranged from 91 to 54% and 
averaged 72% for all catches in this area, 
Trash fish and starfish were prevalent in all 

catches, 
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The catches from the Cape Cod area were 
considerably smaller than in the spring sur- 
vey. Thenumber of egg-bearers ranged from 
32 to 40% and averaged 36%, considerably 
less than in other areas. 

Wilkinson Basin 

Fishing along western edge of Wilkinson 
Basin also was less productive than during 
spring cruise. One tow produced 500 pounds 
of shrimp and other catches ranged from 20 
to 400 pounds, Inthe basin area, the size 
composition was about the same as in spring. 
The percentage of egg-bearers averaged 54% 
and ranged from 40 to 66% of all shrimp, 

Better concentrations of shrimp were lo- 
cated north of Wilkinson Basin, Catches 
averaged 238 pounds compared to 137 in the 
Basin, However, the percentage of egg-bear- 
ing females was the same: 54%, 

Inthe Jeffreys-Scantum Basin area, 4 of 8 
tows caught 500 poundsormore, These catch 
rates about equaled spring rates. They in- 
dicated little change in population and distri- 
bution of shrimp since mid-May, The size 
composition was about the same as other 
areas, except for a small increase in pro- 
portion of larger shrimp. The percentage of 
egg-bearing females was higher than in other 
areas; itrangedfrom 60 to 95% and averaged 
78%. 

Other Species 

Finfish were found to be generally abundant 
in allareas surveyed, In mixedcatches con- 
taining many finfish, much of shrimp catch 
was crushedor softened by weight of fish in 
codend, Moderate quantities of fish were re- 
moved easily from shrimp catches by the 
BCF'-designed mechanical shrimp separator, 

‘Oregon’ Collects Schoolfish Data 

in Atlantic Coastal Waters 

The Oregon returned to St, Simons Island, 
Ga,., on Sept. 17 after completing the fifth in 
a scheduled series of 6 bimonthly midwater 
schoolfish survey cruises in the Atlantic. 

Purpose of the cruises is to obtain in- 

formationon seasonal distribution and 

schooling density of pelagic (open sea) school- 
fish in coastal waters (5 to 20 fathoms) be- 
tween Cape Hatteras, N.C., and Jupiter Inlet, 
Fla, Schoolfish data are obtained along stand- 
ard transect lines and analyzed on a quantita- 
tive basis to establish exploratory and ex- 
perimental fishing patterns along the south- 
east coast. 

Continuous high resolution vertical acous- 
tical tracings were obtained on 26 standard 
transects. Surface-water temperatures and 
vertical temperature profiles were obtained 
on all transects, (See chart on page 31.) 

Heaviest Schooling 

Heaviest schooling was recorded off Flori- 
da, eastof St. Augustine; off Georgia, east of 
St. Simons Island, Sapelo Island, and Savan- 
nah; off the Carolinas northeast of Cape Ro- 
main, south and southeast of Cape Fear, and 
south of Cape Lookout, 

oN, 
‘Gilbert’ Tests Live Baits 
for Skipjack Tuna 

The Charles H, Gilbert cruised (No, 110) 
Hawaiian waters Aug, 21-Sept. 19 to test live 
baits in the pole-and-line fishery for skip- 
jack tuna (Katsuwonus pelamis), 

One bait tested was threadfin shad (Doro- 
soma petenense), Experimental pole-and- 
line fishing was conducted with 2 skipjack 
tuna schools using threadfin shad as bait, and 
with 4 schools using nehu (Stolephorus pur- 
pureus) as bait. 

Seven schools of skipjack tuna were 
chummed with threadfin shad, and 9 schools 
withnehu, The success factor was 28.6 per- 

cent with shad, and 44.4 percent with nehu. 

Ugui Tested 

A second live bait tested was the ugui 
(Tribolodon hakonensis), Skipjack were 
absent and underwater observations were 
made by divers of ugui behavior when 
chummed from 100 percent fresh water and 
from brackish water (about 50% sea water). 
Small ugui (ca. 30-35 mm.) chummed from 
fresh water showed no signs of schooling or 
clumping together. Diving angles were esti- 
mated at 45°-60° and swimming speeds about 
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R/V Oregon Cruise 133, September 9-17, 1968. 
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1.1 ft./sec. A few reached 50 ft. They ap- 
peared rather shiny. Large ugui (50-55 mm.), 
chummed from either fresh or brackish wa- 
ter, also showed no signs of schooling. But 
they exhibited steeper diving angles (600-809) 
and swam faster (ca. 2.4 ft./sec.) than =~iall 
ugui. They swam vigorously, and many went 
deeper than 40 ft. The larger ugui did not 
appear as shiny as the smaller ugui. 

Twice, asmall amount ofugiwas chummed 
during fishing and 16 skipjack tuna were cap- 
tured. 

Bait Altered Physiologically 

The scientists also tested the effects of 
various species of fishes (tilapia, mosquito- 
fish) as live bait by physiologically altering 
their behavior. This was done by dipping the 
baitfishes for 1 second prior to chumming 
into hot water, cold water, acetic acid (5%), 
and ammonium hydroxide (5%). Behavior ob- 
servations were made by divers. 

With skipjack absent, only acetic acid and 
ammonium hydroxide altered the behavior of 
tilapia (Tilapia mossambica). Schooling while 
diving was disrupted completely. With skip- 
jack present, tilapia dipped in acetic acid did 
not get a chance to exhibit abehavioral 
change --because they were eaten almost im- 
mediately by the skipjack. Ammonium hy- 
droxide was not tested with predators present,. 

Mosquitofish 

Without skipjack present, the behavior of 
mosquitofish (a mixture of Gambusia, Limia, 
aid Mollienesia sp.) was alte :d only by 
acetic acid and ammonium hydrox.ie, which 
induced somewhat faster swimmiug. With 
skipjack present, (a) mosquitofish treated 
with acetic acid behaved about ‘he same as 
untreated mosquitofish; (b) mosquitofish 
treated with ammonium hydroxide swam 
somewhat faster than untreated fish, but both 
groups were eaten almost immediately. 
There were no obvious changes in skipjack 
behavior when preying either on treated or 
untreated tilapia or mosquitofish, 

ox & 

bow wave for extra speed. 

HOW FAST CAN A PORPOISE SWIM ? 
IS IT THE FASTEST SWIMMING FISH ? 

Most porpoisescan swim 17 to 23 miles per hour for short periods, 
although, to an observer aboard a ship, they may appear to be traveling 
much faster. There are records of porpoises being observed at 40 to 
43 miles per hour, but they were swimming before a ship, utilizing the 

Much research has been done to discover just how the porpoise is 
able to accomplish its high swimming speed. Either it is a much more 
powerful swimmer than expected, or it modifies its shape and, there- 

fore, reduces hydrodynamic drag. The question is yet unsolved. 

Although the porpoise is a very fast swimmer, it is not the fastest 
sea animal. Marlin, bonito, and albacore have been reported to swim 

at speeds of 40 to 50 miles per hour. 
attained speeds of 60 miles per hour. ("'Questions About The Oceans," 
U. S. Naval Oceanographic Office.) 

The sailfish and swordfish have 



ARTICLES 

FOREIGN FISHING IN SOVIET WATERS 
By William E. Butler* 

The various nationalities inhabiting the 
coastal areas of the Union of Soviet Socialist 
Republics have fished for centuries. They 
were notalone. Since atleast the seventeenth 
century, vessels from Great Britain and 
Scandinavia fished the Barents and White 
Seas; others from Japan, Korea, and China 

fished the Sea of Japan, the Okhotsk Sea, and 

the Bering Sea; Persian boats exploited the 

Caspian Sea; and still others from neighboring 

states operated in the Black and Baltic Seas. 

Fishery resources seemed adequate for 
all, including the comparatively undeveloped 
Russian fishing industry. So until the nine- 
teenth century, the Tsarist Government was 
relatively unconcerned about foreign fishing 
off Russian coasts. 

By 1821, however, competition in seal fish- 

eries was sufficiently intense to induce Tsar 
Alexander I to approve an edict reserving to 
Russia exclusive sealing and fishing rights 
within a 100-mile belt in the Bering Sea. 
(The "mile" used here is the Italian mile 
equalto 1.85185 kilometers.) After strenuous 
objections by the United States and Great 
Britain, the edict was abandoned in bilateral 
treaties with those countries in 1824-25, 
Thereafter, Russian jurists were highly 
critical of the edict, which they regarded as 
an unjustified extension of state jurisdiction. 

Rejected 3-Mile Limit 

Although Russia rejected the three-mile 
limit of territorial waters as a general rule 
of international law throughout the nineteenth 
century, the Government was reluctant to 
promulgate abroader limit to protect fishery 
interests. (By rejecting the three-mile limit 
as a general rule, Russia recognized the 

three-mile limit of other states but reserved 
the right to adopt a broader limit if her in- 
terests sorequired.) During the 1840's, Rus- 
sian trading officials urged the Government 

to extend territorial waters to forty Italian 
miles to reduce competition from foreign 
whalers. she Government declined. Itstated 
that protests would result "since no clear and 
uniform agreement has yet been arrived at 
among nations in regard to the limits of 
jurisdiction at sea," 

By the turn of the twentieth century, foreign 
competition on the northern and far eastern 
coasts, and the expansion of Russian fishing 
activity in coastal waters, increased pressure 
for restrictive legislation. Commissions ap- 
pointed to consider the question recommended 
extending the limit of territorial waters to 
six, ten, or twelve miles. In 1906 one com- 

mittee urged that a twenty-mile limit along 
the Murmansk coast be established, and that 
portions of the White and Kara Seas be closed 
toforeignvessels. Finally, in 1911, atwelve- 
milefishing zone was incorporated into rules 
governing fishing on the far eastern coast of 
Russia, notwithstanding Japaneseprotests. 
Due partly to diplomatic pressure, a General 
Statute on Fishing adopted by the State Council 
in 1913 extending a twelve-mile fishing limit 
to all Russian coasts never became law. 

PERIOD BETWEEN WORLD WARS 

The succession of a Bolshevik regime in 
1917 was accompanied by increased asser- 
tiveness regarding fishing rights. The Soviet 
Government "nationalized'' its internal and 
territorial waters. In a decree of May 24, 

1921, it created a twelve-mile fishing zone 
on its northern sea coast and the White Sea. 
That decree reserved fishing privileges only 
to those Russian citizens who had obtained 
special permits from the Main Administration 
for Fisheries and the Fishing Industry of the 
Russian Socialist Federated Soviet Republic.l/ 
Penalties for violations included confiscation 
of an offending vessel, its equipment and 
cargo, andfines for the vessel's master. Sim- 
ilarly,a decree of March 2, 1923, regulating 

*Research Associate, Harvard Law School; Associate, Russian Research Center, Harvard University; Member of the District of Columbia 
Bar. 

1/The USSR did not exist until December 1922, when the Republics of Russia, Ukraine, Belorussia, and Transcaucasia concluded a 
treaty establishing an all-union government. Today there are 15 union republics in the USSR. Each has legal competence to exercise 
jurisdiction in areas allocated by the USSR Constitution of 1936. Each republic, for example, has its own criminal code. 
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far eastern fisheries, annulled all prior 

treaties, concessions, contracts, and other 

conditions affecting fishing in the Sea of Japan, 
the Bering Sea, and the Okhotsk Sea. It 
established a twelve-mile fishing zone, there- 
by confirming the Russian decree of 1911. 
Limited access by foreigners to fishing 
grounds in the far east was permitted by 
auctioning parcels of the coastal area to the 
highest bidder in returnfor exclusive fishing 
privileges. 

Other Soviet Measures 

A decree on the Organization of the Fishing 
Economy of the RSFSR of September 1922, 
superseded by a 1927 statute, placed control 
over fisheries in virtually allportions of the 
sea coasts under the jurisdiction of the cen- 
tral authorities. Previously, local authorities 

had controlover many suchareas. Moreover, 
on February 2, 1926, the Soviet Union con- 
firmed its adherence to the 1911 convention 
regulating sealing ratified by the Tsarist 
Government. Thus, within afew short years, 

the Soviet Government had taken vigorous 
measures to provide a legal basis for ex- 
clusive fishing rights within twelve miles of 
its coasts. 

To appreciate the actual impact of Soviet 
fishing legislation, however, one must recall 

the international position of the USSR during 
the 1920's and 1930's, By 1921, the Soviet 
Union had just emerged from a debilitating 
civil war. It enjoyed little, if any, diplomatic 
support abroad. Soviet attempts to enforce 
the twelve-mile fishing zone in the north and 
far east produced sharp confrontations with 
Great Britain and Japan. Seizures and con- 
fiscations of British trawlers off Murmansk 
by Soviet patrol boats were countered by 
several diplomatic representations and inti- 
mations of naval reprisal. Confrontations 
with Scandinavian governments were less 
acrimonious because Soviet diplomacy soon 
found it desirable to conciliate neighboring 
states, Ultimately, the twelve-mile fishing 
zones created by the decrees were nullified 
in effect by bilateral treaties and informal 
agreements concluded with the protesting 
states. 

Fishing Agreements 

A provisional fishing agreement with Great 
Britain, May 22, 1930, permitted British fish- 

ing vessels to operate within three miles of 

the northern coasts of the USSR and in spec- 
ified portions of the White Sea. The agree- 
ment expressly provided that it did not con- 
stitute recognition or nonrecognition of the 
Soviet claim to a twelve-mile zone. This 
privilege automatically extended to Germany 
and Norwayby virtue of most-favored-nation 
provisions in trade and navigation treaties 
signed by the USSR in 1925 with those states. 
Finland and the Soviet Union had reached an 
agreement about reciprocal fishing rights in 
territorial waters in the Gulf of Finland in 
1922, Agreements signed with Japan in 1925 
and 1928 were revised and renewed through 
1940. The Soviet-Japanese agreements fol- 
lowed extremely difficult negotiations, and 
their provisions were sorely tested while they 
were in force. 

In 1935 the Soviet Union adopted a com- 
prehensive decree onfishing in which exclu- 
sive fishing rights in all Soviet territorial 
waters were unequivocally asserted. This 
decree, however, did not supersede treaties 
then in effect, nor did it define or delimit 

territorial waters. 

Caspian Sea Unique 

The Caspian Seahas aunique legal regime. 
General norms of international law relating 
tofisheries do not extend to the Caspian, 

whose regime is governed by Soviet-Iranian 
treaties. In a 1921 treaty of friendship with 
Iran, the RSFSR abrogated alltreaties, agree- 

ments, and conventions of the Tsarist Govern- 

ment and annulled Russian concession rights 
in the Caspian. A 1927 fisheries agreement 
set up a joint Soviet-Iranian Company and 
granted it special concession privileges to 
catch and process fish. The concession 
lasted for twenty-five years. Iran elected 
not to renew the arrangement in 1953. How- 
ever, it is bound not to grant a concession 
with respect to these fisheries to a third state 
for an additional twenty-five years. Each 
state has reserved a ten-mile fishing zone 
adjacent toits shorefor vessels underits own 
flag; outside these zones, fishing may be en- 
gaged in exclusively by Soviet and Iranian 
nationals. The entire sea is open to fishing 
vessels of both states except in these zones, 
an arrangement confirmed in a 1940 Soviet- 
Iranian treaty. There has been no indication 
whether Soviet offshore oil drilling (now being 
conducted as far as seventy miles from shore) 
in the Caspian beyond the ten-mile zone has 
interfered with Iranian fishing. 



THE POSTWAR PERIOD 

Fishing concessions in Soviet waters were 
difficult to obtain after 1945. Catapulted to 
the status of major power by the war, the 
USSR was not disposed to allow foreign fish- 
ermen to operate withinits twelve-mile limit. 
With the incorporation of Latvia, Estonia, 

and Lithuania into the Soviet Union in 1940, 
the twelve-mile limit was extended to Baltic 
coastlines. Enforcement resulted in seizure 
of numerous Danish and Swedish vessels in 
the late 1940's and early 1950's. The 1930 
agreement with Great Britain was denounced 
in1953 and renewed temporarilyfor 1954 and 
1955. A new five-year agreement with Brit- 
ain, which entered intoforce in 1957 and was 
denounced by the Soviet Union in 1961, has 
not been renewed. 

In the far east, Japan was unable to renew 
the prewar arrangements. Large-scale ar- 
rests of herfishermen and vessels allegedly 
within the Soviet twelve-mile limit strongly 
colored Soviet-Japanese postwar relations. 
A 1957 Soviet decree declared Peter the Great 
Bay to be Soviet internal waters closed to 
foreign fishing. It probably was motivated 
primarily by strategic reasons: the naval 
port of Vladivostok is situated in Peter the 
Great Bay. The decree deprived Japanese 
fishermen ofa rich fishing area. As the 
stronger power, the USSRhas been generally 
successful in maintaining the integrity of its 
fishing zone and in persuading the Japanese 
to restrictfishing in the Sea of Japan andthe 
Okhotsk Sea. 

Limited Foreign Rights 

At the present time, there are three agree- 
ments between the Soviet Union and adjacent 
states which give foreign citizens limited 
fishing rights in Soviet territorial waters. 
Pursuant to a 1959 agreement with Finland, 

renewed in 1966, the USSR consented to per- 
mit Finnish citizens resident in certain com- 
munes adjacent to the Soviet border to fish 
and seal indelimited areas of Soviet territo- 
rial waters in the Gulf of Finland. 

Under a 1962 agreement between the Soviet 
Union and Norway, the latter's fishermen are 
permitted to fish in Soviet territorial waters 
in the Varanger Fiord until October 31,1970. 

In 1963 the State Committee on Fisheries?/ 
attached to the National Economic Council of 

2/Renamed the (Soviet) Ministry of Fisheries in 1964. 
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the USSR concluded an agreement with the 
Japan Fisheries Association permitting cer- 
tain fishermen to gather sea kale near the 
Island of Kaigara. The Association pays the 
Soviets 12,000 Japanese yen (US$33.33) for 
each participating vessel. Nonetheless, 
Japan has been unable to achieve a satisfac- 
tory arrangement tofish in Soviet territorial 
waters in the far east. The 1966 Soviet- 
Japanese consular convention, however, may 
improve the legal protection of Japanese 
fishermen who stray into Soviet territorial 
waters. 

Decree Concerns Conservation 

In 1958 the Soviet Union adopted a Decree 
Concerning Conservation of Fishery Re- 
sources and the Regulation of Fishing in the 
Waters of the USSR. It supplanted the 1935 
decree on fishing. Under the 1958 decree, 
all Soviet waters whichare used or which may 
be usedfor the commercial extraction of fish 
and other marine life and growth, or which 
have significance for the reproduction of fish- 
ery stocks, constitute the economic fishery 

reserves of the USSR. 

Soviet territorial waters, whose breadth 

was established at twelve miles by a 1960 
Statute on the Protection of the State Boundary 
of the USSR, fall within the category of eco- 
nomic fishery reserve. They are closed to 
fishing, crabbing, or hunting of marine fur- 
bearing animals by foreign vessels, except 
as provided for by the international agree- 
ments discussed above. Foreign vessels 
violating this rule, or having permission to 

engage infishing but conducting it in violation 
of the established rules, are subject to de- 
tention; persons guilty of sodoing are subject 
toadministrative andcriminal penalties 
under USSR and union republic legislation, 
Articles 163-166, for example, of the 1960 

RSFSR Criminal Code contain severe penal- 
ties for illegally engaging in fishing or other 
extractive trades, hunting seals or beavers, 

blasting in violation of rules protecting fish 
reserves, and illegal hunting. 

CLOSED SEAS 

As the cold war intensified after World War 
II, some Soviet jurists suggested the concept 
of the closedor regional sea as atheoretical 
justification for denying, or severely re- 
stricting, access by foreign vessels to seas 
contiguous to the USSR. The underlying 
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principle was that when certain geographic 
criteria were present, the regime of a given 
sea should be established exclusively by 
agreement of the contiguous states. This 
would also include rules governing fishing. 
Presumably, contiguous states would have the 

right to exclude the vessels of noncontiguous 
states from the closed sea. Soviet jurists 
have formulated the geographic criteria in 
such a manner that six of the fourteen seas 
washing Soviet coasts--the Okhotsk Sea, the 
Sea of Japan, the White Sea, the Baltic Sea, 
the Black Sea, and the Sea of Azov--would 
fall into the category of closed seas. 

However, this theory has never been es- 

poused by the Soviet Government, Yet it 
remains onthe record as a distinctive Soviet 

contribution to legal theory relating to free- 
dom of the seas. It may haunt Soviet diplo- 
mats in the future, when smaller powers in- 

voke Soviet doctrine to justify exclusion of 
Soviet high-seas fishing fleets from their off- 
shore fisheries. 

Soviet high-seas fishing is a recent phe- 
nomenon post-dating most Soviet legislation 
and agreements discussed inthe article. So- 
viet law is aproduct of the period when Soviet 
fishing was primarily coastal. Having estab- 
lished a pattern of limiting foreign access to 
Soviet waters, it remains to be seen how the 
Soviet Union will treat its own precedent 
when the same principle is invoked by other 
states, 
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WHAT IS THE VOLUME OF THE WORLD'S OCEANS? 

Estimates vary from 317 to 330 million cubic miles; the most reliable 
sources place the volume at approximately 328 million cubic miles. Ocean 
waters comprise about 85 percent of the total water on the earth's surface. 

The volume of all land above sea level is only one-eighteenth of the 
volume of the ocean. If the solid earth were perfectly smooth (level) and 
round, the ocean would cover it to a depth of 12,000feet. (''Questions About 
The Oceans," U. S. Naval Oceanographic Office.) 
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ARE ESTUARIES NECESSARY? 
By J. L. McHugh* 

Those of you who are sport fishermen or 
duck hunters have heard a great deal about 
estuaries lately. You have been told, over and 
over againIam sure, that these rich borders 
of the sea are being altered rapidly by man 
and that these changes are contrary to your 
interests. Asour population and our techno- 
logy grow, the characteristics of the water 
are being changed by domestic and industrial 
pollution, Widespread use of highly toxic pes- 
ticides has been blamed for large-scale fish 
kills in many parts of the country, Recent 
fish kills in the Mississippi River have been 
attributed to pesticides, and some people think 
that these toxins also have caused the alarm- 
ing disappearance of pelicans from the Gulf 
coast. In some places there are fears that 
artificial radioactivity is a danger to fishery 
resources, Even the common household de- 
tergents are known to have adverse biological 
effects on marine life, The extreme effects 
of these various chemical changes, which pro- 
duce massive kills that everyone can see, 
often stir up enough public opinion so that 
something is done about the causes, 

Scientists, however, are much more con- 
cerned about the more subtle effects of pol- 
lution. We do not really know very much about 
the effects of pollutants, but small pieces of 
evidence from individual scientific experi- 
ments tell us that the foreign substances we 
add to the water can affect marine life in many 
ways without killing, Even waste heatisa 
serious pollutant under some conditions, In 
the longrun these unobserved effects may be 
more disastrous than those which pile up 
masses of dead fish on a beach, Changes in 
water quality may affect spawning, growth, 
feeding, resistance to disease, and many other 
characteristics of animals, The causes of 
these effects are very difficult to identify be- 
cause natural phenomena also create wide 
variations in these characteristics, 

There is great concernalso over the many 
physical alterations taking place in our es- 
tuaries, Channel dredging, filling of marsh- 
lands and shallow areas, dams and other water 
diversion projects, all create changes of one 
kind or another in the environment, Like the 
effects of pollution, some of these environ- 
mental alterations have obvious effects on 
marine life. It is not difficult to recognize 
the adverse effects of silt deposition on an 
oyster bed, The living oysters are smothered 
and die, and the bottom is made unsuitable for 
future generations of oysters, But engineer- 
ing projects cause other, less dramatic, 
changes which alter current flows, change 
the salinity or temperature of the water, and 
create other conditions which may or may not 
be harmful to our fishery and wildlife re- 
sources, 

We also must not forget the effects of these 
environmental changes onman himself, Ani- 
mals have a remarkable capacity to concen- 
trate within their bodies large quantities of 
pesticides and other chemicals. In the lab- 
oratory, for example, our scientists have 
demonstrated that oysters can accumulate 
concentrations of DDT many times greater 
than the concentration in the surrounding 
environment, This amazing power was il- 
lustrated dramatically by an experiment in 
which oysters held in running water contain-. 
ing one part of DDT per 100 million parts of 
water accumulated residues of 151 parts of 
DDT per million parts of water in 7 days! 
This far exceeds the permissible level in 
meat allowed by the Food and Drug Adminis - 
tration. Fortunately, we have never found 
such high residues in oysters in the natural 
environment, but the experiment shows that 
it could happen, 

Engineering projectsin coastal waters do 
not pose threats to mandirectly. In fact, they 

Dr. McHugh is Deputy Director, Bureau of Commercial Fisheries, U. S. Department of the Interior. He is presently on detail to 
Office of the Assistant Secretary for Fish and Wildlife, Parks, and Marine Resources as Acting Director, Office of Marine Re- 
sources. 
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The issues and problems described are just as important today, and some are more acute. It was necessary to make some changes 
in the text to bring figures up to date or to incorporate new knowledge."' 
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are carried out for man's benefit. In many 
ways, however, they may lead indirectly to 
adverse conditions, For example, a deeper 
channel will increase the flow of shipping to 
aport, This will attract new industries, 
which will add to the load of industrial pol- 
lution, Industry in turn will attract more 
people into the area, adding to the flow of 
domestic pollution and hastening alteration 
of the shoreline for residential and recre- 
ational development. Growing industry and 
population will increase the demand for wa- 
ter, some of which will be lost entirely to the 
estuarine system, Theremaining water will 
be altered inmany ways before it is returned 
to the estuary. 

What Is An Estuary? 

We all talk knowingly about estuaries and 
their importance to man, but are we all agreed 
‘on what we meanby this term? The diction- 
ary says that anestuary is an arm of the sea, 
or a river mouth, where fresh water from the 
land mixes with salt water from the sea, 
Nearly everyone agrees that an estuary has 
an arbitrary seaward boundary, Along the 
Texas coast this boundary lies across the 
passes which mark the entrances to Galves- 
ton Bay, Matagorda and San Antonio Bays, the 
Laguna Madre, and other protected coastal 
waters, On our Atlantic coast the seaward 
boundary of such well-defined estuaries as 
Chesapeake Bay, which is really a drowned 
river mouth, is a line joining the two head- 
lands which mark the entrance from the sea, 
the historic Capes Charles and Henry, 

Yet the notionof a geographically defined 
seaward boundary, to mark an area which 
owes its definition to mixing of river water 
withthe sea, is quite illogical, You who live 
on the Gulf of Mexico know that the effect of 
the great Mississippi River is felt far beyond 
its mouth, The whole northern part of the 
Gulf is diluted with Mississippi water, Asa 
child [remember reading and marvelling at 
stories of mariners approaching the Atlantic 
coast of South America who met the muddy 
waters of the mighty Amazon hundreds of 
milesatsea, Theflowof these rivers varies 
seasonally toa remarkable degree, The leg- 
endary floods of the Mississippi carry more 
than 30 times the volume of water that flows 
into the Gulf during times of drought, Fluctu- 
ations in the Amazon drainage probably are 
evengreater, Itis inevitable that the seaward 
extent of mixing of landdrainage with the sea 
fluctuates widely. This, in turn, must have 

profound effects onthe fishery resources and 
on all marine life. 

We know that the kinds of fish and their 
abundance in the enclosed coastal waters vary 
seasonally and from year to year. Some of 
these variations are caused by temperature 
changes, but changes in the salinity or salt 
content of the water are important, too. I 
prefer to define an estuary entirely on the 
basis of mixing of fresh and salt water and 
to consider that thisis a dynamic, fluctuating 
environment, not tied to fixed geographic 
boundaries, This coincides muchmore nice- 
ly with the habits of the fish, their migrations, 
movements, and fluctuations in abundance, 

What Are the Typical Animals of An Estuary? 

A complete catalog of the life of an estuary 
would befar beyond the scope of this article, 
Most abundant are the microscopic plants and 
animals, including bacteria, which drift free- 
ly in the water or cover the surface of the 
mud, sand, or other materials which form the 
shores and bottom. The most typical estu- 
arine animalsfrom the popular point of view 
probably are drifting jellyfish, so common at 
some times of the year; the various mollusks 
suchas oysters, clams, mussels, and snails; 
and crabs of various kinds, especially the 
toothsome blue crab of the Atlantic and Gulf 
coasts, Thenthere are the abundant shrimp, 
especially the large species which support our 
most important fishery; and numerous mi- 
gratory fishes, To most of you, I suspect, 
the mostimportant fishes of the inshore wa- 
ters are the croakers and sea trouts, jacks, 
and perhaps mullet. To me they are the an- 
chovies and menhaden, for these herring-like 
fishes, although not eaten by man or caught 
by himfor sport, are our most abundant es- 
tuarine fishes. 

An important characteristic of these es- 
tuarine animals--the oyster and its molluscan 
relatives and afew other species excepted-- 
is that they do not remain within the bound- 
aries commonly considered to be the limits 
of the estuary. Instead, they migrate per- 
iodically into the open sea, sometimes far 
from land, We do not know very much about 
these migrations, but offshore sampling has 
told us that large quantities of marine life 
useful to man are to be found over the Con- 
tinental Shelf in the Gulf of Mexico, This is 
a fairly recent discovery, for it was only a 
few years ago that scientists were saying that 
the Gulf was almost a biological desert, un- 
able ever to yield a large fishery harvest, 



Why Are Estuaries Important? 

Much of the commercial fish catch of the 
United States is made up of animals which 
spend important parts of their lives in es- 
tuaries, Of the 10 most valuable kinds of fish 
inour commercial lands, 7 are typically es- 
tuarine. These 7 kinds--shrimp, salmon, 

oysters, crabs, clams, menhaden, and 
flounders--account for about 58 percent of the 
total value of our commercial fishery land- 
ings. In the Gulf of Mexico, estuarine-de- 
pendent resources supply about 90 percent 
of the commercialcatch, For the entire U. S. 
seacoast, the catch is about two-thirds es- 
tuarine-dependent, Large numbers of these 
and other kinds of estuarine fishes also are 
caught by sportsmen, In fact, sport fisher- 
menland greater quantities of some kinds of 
marine fish than commercial fishermen do, 
Thus, estuaries are very important to us as 
producers of commercial and sport fishery 
resources, 

The sheltered waters near shore, which 
we commonly recognize as estuaries, are 
equally as vulnerable to alteration by man as 
are our inland lakes andrivers, Weare using 
our rivers to a greater and greater degree 
as sewers for waste disposal, We are trans- 
forming the channels and shorelines with al- 
most frightening speed. We are developing 
plans for water diversion which promise to 
perform miracles for flood control and ag- 
riculture, but which will alter forever the 
characteristics of our coastalwaters, These 
developments arecertainto affect the ecolo- 
gical balance in the estuarine environment, 
It is only prudent in the absence of thorough 
knowledge to assume that many of these 
changes will be adverse. 

There are many gapsin our understanding 
of the estuarine environment, It is human 
nature to emphasize what we know, or what 
we think we know. Because we concentrate 
our human population on coastal areas, and 
move out on to the shallow coastal seas for 
our recreation, we are impressed with the 
the wealth of life that we observe in these 
edges of the sea. There might be abundant 
life farther offshore in oceanic waters, but 
we venture out there less frequently and in 
smaller numbers, When we move offshore we 
do so in larger vessels, and in so doing we 
lose our intimate association with the sea 
surface and its bottom, Small wonder that 
we have become impressed with the bounty 
of our shallow waters. Our harvest from 
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these waters is greater than from any other 
natural area of equalextent, There is no 

doubt that the inshore estuaries are of great 
importance, For example, we know that 
shrimp, menhaden, and other important fish- 
ery resources spawn offshore, but great num- 
bers of young find their way into the shallow, 
protected, inshore waters soon after hatch- 
ing. The offshore waters influenced by land 
drainage also are important and we need to 
improve our knowledge of those waters. They 
may be asimportant as the inshore estuaries, 
and the offshore estuary can be affected by 
man's activities, too. 

Many people believe that the rich biolog- 
ical productivity of estuaries is caused prin- 
cipally by the constant renewal of nutrients 
brought downby the rivers from the land, The 
rivers do contribute minerals and other sub- 
stances essential to life, it is true, but the 
total amounts broughtintothe estuary by this 
mechanism often are small compared with the 
quantities brought in from the sea. It is not 
commonly understood that the relatively light 
river water flowing down from the land tends 
to spread out over the surface of the denser, 
saltier water of the sea, almost as a layer of 
oil will stay at the surface of the water. 
Oceanographers know that the energy con- 
tainedin this seaward-moving land runoff at 
the surface generates areturn flow of sea 
water along the bottom. The volume of nu- 
trients in the deeper sea water flowing to- 
wardthe land, in most estuaries, is several- 
fold greater than the natural nutrient load of 
the rivers, Thus, the secret of estuarine 
productivity is the constant inflow of ocean 
water, ''plowing" and fertilizing the entire 
coastal zone. If runoff from the land in- 
creases, this process of enrichment in- 
creases in proportion. If runoff ceases, en- 
richment ceases, too. River runoff is the 
cause of estuarine productivity, but usually 
for a different reason than most people be- 
lieve. 

Along the Texas coast are two extreme 
types of estuary, the kind I have just de- 
scribed, in whichrunoff generates an inshore 
flow of salt water, andakind like the Laguna 
Madre, inwhichloss of water by evaporation 
exceeds the total contribution from the land, 
The first is called a positive, the second a 
negative, estuary. The third kind, the neutral 
estuary, is one in which land runoff and evap- 
oration just balance. It is interesting that a 
negative estuary also is enriched steadily 
with nutrients, Excess evaporation tends to 
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lower the surface of the water, and ocean 

water moves in to restore the balance. 

The counter flow of fresh and salt water 
can extend far beyond the limits of the con- 
ventional inshore estuary. The entire North 
Pacific Ocean, north of about 45° N, latitude, 
is an estuarine zone by this definition, and it 
has been shown that beneath the vast surface 
lens of relatively low salinity water the deeper 
oceanic water flows in toward the land, On 
our east coast, off Chespeake Bay, bottom- 
drifting markers released near the edge of 
the Continental Shelf have been recovered in- 
side the Bay. This and other evidence show 
that the entire northwestern Atlantic north of 
Cape Hatteras and west of the Gulf Stream is 
anestuarine zone. Awide band of water along 
the northern coast of the Gulf of Mexico has 
similar characteristics, These are among 
the richest fishing grounds of the world. 

What Is Man Doing to the Estuaries? 

Fly over the coastal areas of the United 
States and marvel at the intricate patterns 
that nature creates, Over much of the Atlan- 
tic and Gulf coasts one still can be impressed 
by the vast salt marshes with their serpen- 
tine, branching drainage patterns, andthe ex- 
tensive bodies of quiet shallow water protec- 
ted by offshore bars, peninsulas, and islands, 
But wherever one flies over this fascinating 
shoreline, one cannot failto see scars created 
by man, In some areas miles upon miles of 
coast have been scalloped by residential de- 
velopments in which every site is a water- 
front lot. Marshes are criss-crossed by 
drainage and navigation channels, Waters 
are roiled by the furious activity of dredges, 
maintaining the controlling depth of naviga- 
tion channels or making them deeper. Un- 
sightly banks of mud and sand pile up in shal- 
low water or onmarshland as these dredges 
bite into the bottom and spew out their load, 
Great industrial plants throw smoke and 
flame into the atmosphere, almost blotting 
out the view in some areas. For miles down- 
stream from these belching factories, the 
water is foul and discolored, Thousands of 
small boats churn the muddy bottom, or lie 
at their moorings, each a potential despoiler 
of the waters, Outboard motors, discharging 
their exhausts underwater, pour lead and 
combustion products into the environment. 
One thinks of the abundant marine life inthese 
crowded waters and cannot conceive that these 
resources benefitfrom all this human activ- 
ity. 

Yet some of these same effects are pro- 
duced by naturalevents. Strong winds scour 
the bottom, muddy the waters, and pile silt 
and sandinplaces new. Heavy rains or melt- 
ing snow change runoff patterns, altering 
sharply the natural chemical characteristics 
of the water, and carrying tremendous loads 
of oxygen-demanding organic material down 
from the forests, the farmlands, and the 
marshes. Sudden weather changes cause 
sharp rises or drops in air temperature, 
which in these constantly moving, shallow 
waters quickly alter the temperature of the 
water. This is a harshenvironment for ani- 
mals, and it is certain that large numbers 
have beenkilled by such natural catastrophes 
from time totime, long before man appeared 
on the scene, 

Thus, it is difficult often to identify the 
causes of fish kills, or of natural variations 
in abundance or migration patterns, because 
these effects can be produced by nature or by 
man, The principal difference is that na- 
ture's effects are not permanent, and the re- 
sources eventually recover from natural ca- 
tastrophes, Infact, the animals have evolved 
for survival in this constantly changing en- 
vironment, and many are favored by the na- 
tural changes they experience. Man-made 
changes, on the other hand, usually are per- 
manent, We must be firm in opposing those 
environmental changes which we know are 
harmful to marine life. We must be equally 
as reluctant to accept changes which have less 
clear-cut effects, until we learn more about 
the influence of these changes on estuarine 
life. But we had better be quick to get the 
information we need, or we will not be able 
to stem the flow of progress" very long. 

Above all, we must be cautious about di- 
verting the fresh waters that enter our es- 
tuaries, It is this flow which provides the 
energy to plow and fertilize estuarine waters 
and whichcreates the rich fishery resources 
with which our coastline is blessed, [If this 
flow is stopped, or even substantially re- 
duced, the fisheries will suffer accordingly. 
It is that simple. 

Is Commercial Fishing Detrimental 
to Sport Fishing? 

I cannot conclude without referring to the 
controversies that divide our fishermen and 
weaken their power to combat mutual prob- 
lems, It is discouraging to see these con- 

flicts between you, absorbing much of your 
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BEFORE 

AFTER 

Fig. 2 - Destruction of valuable estuarine marsh by spoil from hydraulic dredging for real estate development. 
The mound in the right background is the discharge end of the dredge line. The widespread effect upon 
the marsh and water areas is readily evident. 

i 



BULKHEADED SHORELINE 

Fig. 3 - A valuable nursery area for small shrimp destroyed by bulkheading. This is a typical example 
of man's increasing encroachment on our estuarine areas. 
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energy. After all, sportsmen and commer- 
cial fishermen have the same eventual objec- 
tives, which are to maintain the fishery re- 
sources in a condition that will produce the 
maximum possible yield. Dr, Gordon Gunter, 
the well-known Director of the Gulf Coast 
Research Laboratory at Ocean Springs, Mis- 
sissippi, recently published an article!/ in 
which he explodedthe principal myths which 
people use over and over again to "prove" 
that menhaden fishing is harmful to sport 
fishing, Although he dealt effectively with 
the alleged adverse affects of the commer - 
cial fishing, he failed to suggest some bene- 
fits that may accrue from menhaden fishing, 
by reducing their predation on eggs and tiny 
young of fish and shellfish valuable for sport. 
The menhadenis an cmnivorous feeder, with 
a highly efficient straining apparatus that en- 
gulfs virtually everything in its path. Com- 
mercial fishing can reduce this predation, 
probably to the benefit of sportsmen, Some 
commercial fishermen, it is true, act un- 
wisely by interfering with the pleasure of 
recreational boating and sport fishing. They 
give a wholly undeserved bad name to com- 
mercial fishermen as agroup,. There are 
hotheads among sportsmen, too, who are 
quick to condemn something they do not fully 
understand. To me, it is tragic that these 
two groups expend so much energy in criti- 
cism of each other, when they should be try- 
ing to understand each other and work to- 
gether against common threats, 

One or two examples might help to stress 
this point, Backinthe early 1930's there was 
great concern in the State of Maryland over 
the apparent decline in production of striped 
bass. The Chesapeake Bay commercial catch 
had dropped rather steadily from about two 
million pounds in the 1880's to about half a 
millionin1934, and there was strong feeling 
that commercial fishermen were destroying 
the resource, At that time, it was believed 
strongly that large nets like purse seines, 
used to catch densely schooling fish like men- 
haden, were ''destroying" large numbers of 
striped bass and other food and sport fish. 
Consequently, the Maryland Legislature en- 
acted acomplete ban on purse Seines in Mary- 
land waters. Thislawhasbeen enforced rig- 
idly ever since. Virginia, however, did not 
follow suit. Consequently, the menhaden 
fishery prospered in the Virginia portion of 
Chesapeake Bay, and the total catch of men- 

haden by the ''destructive'' purse seines prob- 

16th Annual Session, Nov. 1963, pp. 99-108. 

ably has been little, ifany, less than it would 
have been had Maryland not prohibited this 
gear. The result has been that the State of 
Virginia has collected the revenue, and her 
citizens have reaped the profits, that have 
accrued from this thriving fishery, while 
Maryland has gained nothing. And what has 
been the effect of this ''destruction" on the 
striped bass resource? Catches have risen 
steadily. Inthe past 5 years, the average an- 
nual commercial catchhas been about 9 mil- 
lion pounds, at least 18 times as great as it 
was 30 years ago! The sport catch probably 
has increased as much or more than this. 

Onthe Pacific coast the once-great sar- 
dine fishery has gone. Fromapeak of almost 
800,000 tons in 1936, the catch has dropped 
to insignificance. Despite very strict regu- 
lation of the fishery in recent years, there 
has been no evidence of recovery. Intensive 
scientific studies of the California Current 
system since 1950 have uncovered some in- 
teresting facts, however, which help to ex- 
plainthis decline andfailure to recover, The 
abrupt collapse of the sardine fishery in 1946, 

following a ten-year period of good catches, 
was almost certainly caused by a combination 
of intense fishing and a sharp reduction in 
success of sardine spawning. The spawning 
failure probably was caused by a temporary 
change in oceanographic conditions, The 
sharp reduction in sardine abundance allowed 
the Pacific anchovy, a species well fitted to 
compete withthe sardine, to multiply and fill 
the gap. The evidence pieced together by the 
scientists shows clearly that the anchovy has 
increased tremendously in numbers. It now 
is at leastas abundant, possibly more abun- 
dant, than the sardine ever was, What is 
needed is a carefully controlled scientific 
fishing experiment to measure the effects of 
an anchovy fishery on the numbers of ancho- 
vies and sardines. But the powerful Califor - 
nia sport fishermen's organizations, con- 
vineed that anchovies are an essential food 
of the most important sport fishes, were for 
years successfulin blocking such proposals, 
The commercial anchovy fishery is so se- 
verely regulated that it is producing only a 
very small fraction of the catchthat it prob- 
ably could sustain. The result is that hun- 
dreds of thousands of tons of Pacific anchovy 
are living their normal life span and dying a 
natural death, wasted so far as man is con- 
cerned. Uncontrolled commercial fishing 
should not be allowed, but we need to know the 

1/'"'The Gulf of Mexico menhaden fishery in relation to the sports fisheries," Proceedings of the Gulf and Caribbean Fisheries Institute, 



annual surplus production of anchovies that 
canbe taken safely by commercial fishermen 
without damaging the resource or interfering 
with sport fishing. 

What Can We Do? 

By nowlam sure itis clear to you that the 
question posed in my title has only one an- 
swer: "Yes, estuaries are necessary to 
maintainthe rich harvest of the edges of the 
sea around our coasts,'' Iam sure it is also 
clear that we do not know all we need to know 
about this important environment and its liv- 
ing resources. Moreover, I hope you have 
recognized that many of the things we think 
we know do not fit the facts. For example, 
from the point of view of thefisheries, we 
should recognize the estuaries often extend 
their influence many miles seaward, The 
most important thought I can leave with you 
is tourge that you recognize the need to im- 
prove ourunderstanding and to give weight to 
demonstrated facts instead of opinions in plan- 
ning for better fishing. 

The Federal Government, the States, and 

private organizations have spent a great deal 
of money in scientific research on the ocean 
anditslivingresources, The knowledge that 
has accumulatedis scattered in a great var- 
iety of scientific journals, official reports, 
personal files, or in the minds of those who 
did the work, Other valuable information on 
fishery resources is contained infishermen's 
logs, license records, andinthe personal ex- 
perience of commercial and sport fishermen, 
Never has this vast store of information been 
gathered together and analyzed thoroughly. 
Onthe rare occasions when limited attempts 
have been made to synthesize existing knowl- 
edge, asurprising wealth of useful knowledge 
was revealed, Itseemsto be a common fail- 
ing to ignore this treasure trove of existing 
knowledge in the rush to deal with urgent 
problems of the moment. We should encour- 
age competent specialists to accumulate, an- 
alyze, and interpret what has already been 
gathered, 

Such summaries have two distinct bene- 
fits. They demonstrate, usually to the sur- 
prise of everyone, that we know much more 
than we hadrealized, Secondly, they sharpen 
our planning by pointing out the gaps that need 
tobe filled, By proceedingin this systematic 
fashion, itis possible to put available knowl- 
edge to work immediately and to fill in the 
missing pieces as quickly aspossible. These 
simple principles are the essence of any 
successful business enterprise, It is quite 
astounding that we so seldom have applied 

45 

the same principles to our resource utiliza- 
tion problems, 

We must recognize that change is an in- 
herentcharacteristic of natural events, 
Thus, the abundance and behavior of marine 

life are certain to fluctuate from natural 
causes, and it will be a long time before we 
learn how to controlthese natural variations, 
if indeed we ever can, We will always be 
tempted to blame these natural fluctuations 
onthe disturbing forces created by man, In- 
deed, there will be many occasions when it 
will not be possible to say whether nature or 
manwasthe culprit. Whenour lack of knowl- 
edge forces suchaconclusionitis impossible 
to deal effectively with human causes, We 
will always be able to cope most efficiently 
with man-made causes if we keep open minds 
and recognize that naturalforces sometimes, 
although by no means always, are far more 
powerful and widespread than our own. And 
finally, we must always remember that well 
established facts and judgment are the best 
tools for solving problems. 

Inthe longrun we will protect our natural 
resources best and will gain the greatest use 
and enjoyment from them if we bring all the 
facts and all the interests together. We can- 
not wait for complete information before we 
act to conserve our resources, for our infor - 
mation never will be complete, nor will the 
necessary steps be as clearly defined as 
everyone would wish, But the wisest actions, 
even with incomplete knowledge, are those 
which attempt to marshal all available facts 
objectively. Weshould avoid the traps that we 
so very often set for ourselves by attacking 
only one small part of the problem, creating 
much more heat than light. By hasty action 
we often dissipate our energies on details and 
so have no power left when it is needed most, 

Are Estuaries Necessary? 

Yes, estuaries are necessary if we are to 

preserve the natural productivity of our 
coastalwaters. But we hadbetter be sure we 
know what an estuary is. Water flow is the 
answer, and reduced runoff couldbe the most 
crippling blow. We could, of course, provide 
artificial sources of energy as a substitute, 
but the costwould be prohibitive. Maintaining 
the water supply is not the only requirement, 
however. The quality of that water must be 
guarded just as jealously as we guard the sup- 
ply. Finally, we must make full use of exist- 
ing knowledge, and interpret it intelligently. 
With the present status of our knowledge 
thoroughly understood, we can proceed tofill 

the gaps with facts instead of opinions. 

@o@eo0e@eo0o@ 
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THE FISH-FINDING SONAR OF “OREGON II” 
By Donald A, Wickham* and Shelby B. Drummond* 

Horizontal scanning sonar for fish finding 
has developed considerably in the past dec- 
ade. It has become indispensable to the 
purse-seine fishermen of northern Europe, 
whereas aerial spotting is used by American 
purse-seine fishermen for locating fish 
schools, This difference may be due, in part, 
to unfavorable experiences with early models 
of sonar; these were usable only in deep wa- 

ter, were expensive, and required extensive 
training in sonar operation and interpretation, 
New interest in the use of sonar was aroused 
in the Gulf of Mexico purse-seine fishery by 
sonar demonstrations aboard the BCF explor- 
atory fishing vessel Oregon II during the 
last quarter of 1967. 

Personnel of the BCF Exploratory Fishing 
and Gear Research Base at Pacagoula, Miss., 

were exposed to the newly installed, high pow- 
ered, horizontal-scanning sonar aboard the 
Oregon II (recently delivered by the builder), 
Portions of the shakedown cruise were de- 
voted to familiarizing personnel with the op- 
erations and capabilities of the sonar, This 
activity is one of the main purposes of the 
Base's Sonar Technology Program, 

This paper outlines some methods used 
during our preliminary trials and the limi- 
tations we discerned in using sonar. 

DESCRIPTION OF SONAR EQUIPMENT 

The sonar aboard the Oregon II operates 
at a frequency of 20 kHz (kilohertz = 1,000 
cycles per second), Two acoustic power 
modes, 4.5 kw. (kilowatt) and 0.5 kw., can be 
selected manually for matching with pulse 
durations of 1, 3, or 10 milliseconds, This 

sonar can be operated at four range scales: 
Range I (0-275 fathoms), Range II (0-550 
fathoms), Range III (0-1,100 fathoms), and 
IV (0-2,200 fathoms), The sonar beam con- 
figuration, measured at the -3 decibel level, 

is slightly eliptical in cross section, being 
13° horizontally and 15° vertically. A shal- 
low-water suppressor circuit was installed 

in the unit to reduce bottom echo interference. 

This change permits effective school location 
in water as shallow as 4 fathoms (safe inner 
limit of operation for Oregon II). 

METHODS 

As the personnel of the Sonar Technology 
Program gained proficiency in the use of 
Oregon II's off-the-shelf sonar, attempts 
were made to evaluate its suitability for de- 
lineating horizontal dimensions of fish 
schools. The effective use of sonar to esti- 
mate fish school dimensions requires accur- 

ate determination of the distance between the 
school and the sonar transducer (range), com- 
plete penetration of the acoustical signal 
through the school (horizontal school width), 
and accurate determination of the degrees of 
arc (scan degrees) occupied by the school. 

The number of degrees of scan through 
which a school could be detected was deter- 
mined from the transducer bearing indicator, 
the equivalent of the center of the sonar beam. 
If we assume that acoustic power sufficient 
to generate echoes from a fish school would 
be within the known beam angle of 139, a 
correction factor of one beam width of 13° 
could be subtracted from the scan angle de- 
terminations to establish more accurately the 
degrees of arc occupied by the school, This 
is the reason for the correction: When the 
sonar beam is scanned across a fish school, 
an echois picked up when the leading edge of 
the beam first contacts the target, about 6,5° 
ahead of the center of the beam in this ex- 
ample (fig. 1), Similarly, as the beam is 
scanned past the target, the trailing edge of 
the beam should record the target for about 
6,5° behind the center of the beam, 

Sonar scans of fish schools were made in 
conjunction with the Base's Aerial Fishery 
Survey Program. Measurements taken from 
aerial photographs of scanned fish schools 
were used to compare sonar measurements, 
In this evaluation, the greatest school 

**Fishery Biologists, Exploratory Fishing and Gear Research Base, Pascagoula, Miss. 39567. 
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Fig. 1 - Schematic illustration of sonar beam pattern initiating 
fish school echoes during scans: (1) center of sonar beam ap- 
proaching fish school, (2) center of sonar beam passing beyond 
fish school, (€) center line of sonar beam as indicated by trans- 
ducer bearing indicator, (a1) leading edge of sonar beam with 
sufficient acoustic power to generate a detectable fish-school 
echo trace, (b,) trailing edge of sonar beam with sufficient 
acoustic power 40 generate a detectable fish-school echo trace. 

Fig. 2 - Schematic of measurements of fish school taken from 
aerial photograph; school angle (©), school width (W), and 
school length (L), superimposed over measurement of the same 
fish school determined from sonar data; scan angle (Q), sonar 
trace length (Y), calculated school length (X), and school range 
from the vessel (R). 

dimensions from the photographs were used 
because these dimensions more closely ap- 
proached the type of data obtained from the 
sonar, Figure 2 shows the method used to 
obtain fish school dimensions from photo- 
graphs and to reconstruct school dimensions 
from sonar data. 

The sonar tape provided anestimate of 
school range and school width along the sonar 
beam axis, The degrees of arc occupied by 
the fish school (scan degrees) were read di- 
rectly from the sonar transducer bearing in- 
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dicator and were recorded during each scan 
of afish school. Using this sonar datawe 
could estimate greatest horizontal length, 
perpendicular to the sonar beam for the 
school by the formula L =R tan @ where: 

L = school length (feet) 
@ = scan angle (degrees) 

range or distance (feet) from the sonar 
transducer to the near side of the fish 
school 

R 

RESULTS 

The range and estimated horizontal school 
widths from the sonar traces appeared to be 
withinthe limits of measurement error when 
compared with the school dimensions from 
‘he aerial photographs, Apparently the 4.5- 
kw. sonar acoustic signal was powerful enough 
to be reflected from fish on the near side of 
the school as wellas to penetrate through the 
school tothe far side, providing a sonar trace 
indicative of the school width, Reverberation 
on the far side of the school apparently did 
not significantly extend the sonar trace, as 
frequently occurs during vertical echo sound- 
ing. 

Comparisons of sonar and aerial photo- 
graph measurements revealed considerable 
differences in values for scan angles and, 
consequently, calculated school length, The 
maximum surface area of a school deter- 
mined from the photograph was compared 
withthe surface area calculated from the 
sonar data, The discrepancy in surface area 
estimates by the two methods is shown in 
figure 2 and in table. 

The photographic and sonar measure- 
ments in table were taken from the aerial 
photograph (fig. 3) and sonar trace number 
1 infigure 4, This example contains data 
from one of our better sonar-aerial photo- 
graphcomparisons, Mostof our preliminary 
evaluations of fish-school dimensions did 
not agree as closely as the example; how- 
ever, we wish to emphasize that the sonar 
aboard the Oregon II was not designed to ob- 
tain scientific acoustic measurements, In- 
sufficient knowledge of acoustic signal trans- 
mission and the variable accuracy of sonar 
data among operators appeared to be the 
major sources of discrepancy between sonar 
and photographic data for the determination 
of fish school dimensions, An estimate of 
operator error could have been determined 

if sufficient scan-photo combinations had 
been available for statistical treatment, Any 
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Comparative Measurements from the Fish School in Figures 3 and 4 

| School Range Scan Angle School Length } School Width 
Degrees 

7 

1 
8 

Photograph... . . 
Sonar: 
Without angle correction. . . 
With 13° angle correction 

Calculated Surface Area 

Feet Square Feet 

101 14,241 

93 47,988 
93 17,577 

SES Sa s = S 3 

Fig. 3 - Aerial photograph of fish school (marked by circle) being scanned by sonar aboard the Oregon Il. This school was believed to 
be composed of thread herring, Opisthonema oglinum. 

further elimination of error would require 
calibrating the sonar equipment and evalu- 
ating the echo characteristics offish 
schools, 

The difficulty in obtaining fish school 
dimensions and calculating their surface 
areas was further compounded by the con- 
stant amoebalike changes in the fish school 
configurations. Figure 5 shows examples 
of variability in fish=school surface pat- 
terns, 

Fish-finding sonarsaredesignedprie 
marily to locate fish schools or other targets 
at a distance from the vessel, and then are 
used to direct the vessel for effective cap- 
ture of the target, Thesonar aboard the 
OregonII was capable of detecting fish 
schools at arange of at least 800 fathoms, 
and then was used to direct the vessel over 
the school for target confirmation by vertical 
echo sounder, Under favorable conditions, 

nonbiological targets were detected at dis~ 
tances up to 2,000 fathoms, The Oregon II's 
sonar functioned satisfactorily in relatively 
shallow water; the echo discrimination char- 
acteristics were improved by using shallow~ 
water suppressor circuitry, The sonar's 
effective range was restricted slightly in 
less than 10 fathoms and in rough seas, 

The value of sonarfor supplementing 
aerial reconnaissance was clearly demon- 
strated during the initial cruise. Thread 
herring schools were abundant off the west 
coast of Florida while the sonar was being 
tested, Following BCF advice, several com~ 
mercial purse seine vessels with aerial fish 
spotters had moved into the area, On sev- 
eral occasions, when water turbidity and 
lighting conditions were unfavorable for re- 
liable aerial detection, the sonar aboard the 

Oregon II was used to direct the purse seiners 
to fish schools, 
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Fig. 4 - Sonar paper tape of fish school circled in fig. 3. The 
scale is calibrated in fathoms, and the effective range of the 
sonar extends beyond the scale in this illustration. Measure- 
ments of this fish school are given in table. 

The vesselreturned to the area of fishing 
off west Florida during December when the 
fishing industry asked for sonar assistance, 
As a consequence of this sonar demonstra- 
tion, some industrial fish companies have 
considered equipping vessels with sonar, 

This preliminary sonar experience has 
provided a nucleus of trained sonar operators 
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Fig. 5 -Aerial photograph of fish schools (thread herring) show - 
ing variability in their surface configurations. A dye marker 
dropped by the photo airplane can be seen near the Oregon II. 

who familiarized other Base personnel with 
applications of fishery sonar, For the reader 
interested in the principles of sonar opera- 
tion and fishing tactics, this information is 
pre sented in two books by D. G. Tucker, 
"Underwater Observations Using Sonar"' and 
"Sonar in Fisheries," both published by Fish- 
ing News (Books) Ltd., London, 

Our early field work has revealed prob- 
lems associated with acoustical measuring 
techniques and has provided sufficient back- 
ground experience to develop program aims 
and equipment requirements for future ef- 
forts of acoustic fish-school evaluation, 
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An annual summary useful to industrial 
and scientific groups. 

By Robert M, Yancey* 

The 1967 landings of the surf clam (Spisula solidissima) fish- 
ery equaled the record of 45 million pounds of meats set in 1966, 
About 92 percent of the total landings were made in New Jersey, 
5 percentin New York, and 3 percent in Maryland, Point Pleas- 
ant landings contributed about 55 percent and Cape May-Wildwood 
44 percent to the New Jersey total, Daily catches averaged 220 
bushels at Point Pleasant and 233 bushels at Cape May-Wildwood, 
This catch is about 30 percent less than in 1966, Hours fished 
per day increased and catch per hour decreased at both New 
Jersey ports, Clams landed had a mean shell length of 149 mm, 
(6in,) at Point Pleasant and 141 mm, (53 in.) at Cape May-Wild- 

THE 1967 ATLANTIC COAST SURF CLAM FISHERY 

wood, 

The surf clam fishery contributed about 35 percent to total 
U. S. molluscan shellfish landings in 1967, 

This reportis the third of a series to document yearly activi- 
ties of the fishery and to summarize statistics, Data for the two 
previous years were reported by Groutage and Barker (1967a, 
1967b). 

FISHING AREAS 

The New Jersey fishery has two centers-- 
one off Point Pleasant and the other off Cape 
May (fig. 1). Inthe pastfew years, 76-80 per- 
cent of the New Jersey catch came from the 
Point Pleasant fishing grounds and 20-24 per- 
cent from off Cape May, New Jersey produc- 
tion was more evenly divided between the two 
areas in 1967, when the landings were about 
55 percent at Point Pleasant and 44 percent 
at Cape May-Wildwood, As catch per hour 
dropped slightly at Point Pleasant, more boats 
moved to Cape May-Wildwood where the catch 
per hour was better (fig. 2). 

Also, the Cape May-Wildwood fishing area 
changed in size and location in 1967 as the 
result of more exploratory trips by the en- 
lar ged fleet. 

Surfclams landedin New York were taken 
off the southern coast of Long Island, and 
those in Maryland from off Ocean City, 

FLEETS AND METHODS 

A dredge fleet of 34 vessels, 11 fewer than 
in 1966, fished the Point Pleasant area, The 
fishing ground was between Barnegat Light- 
ship and Point Pleasant, Clam beds in this 
area were 15 to 33 meters (50 to 108 feet) 
deep; average depthfished was 22 meters (73 
feet). Most vessels made 1-day trips during 
daylight, as did surf clam vessels inall areas, 
but some fished overnight. Hours fished per 
trip varied from 1 to 15, Monthly averages 
of hours fished per day per boat are shown in 
figure 3. The average for the year was 8.8 
hours. This time was 1.5 hours less than the 
yearly average in 1966, Dredge hauls con- 
tinued at 4 per hour, 

The Cape May-Wildwood fleet consisted of 
26 vessels, an increase of 16 since 1966, 
Part of the increase resulted from a shift of 
boats from Point Pleasant; 5 vessels were 
new to the fishery. The depths of clam beds 
in the Cape May fishing area ranged from 

*Fishery Biologist, BCF Biological Laboratory, Oxford, Maryland 21654, 
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Fig. 1 - Area and intensity of surf clam fishing by New Jersey 
fleet, 1967 (based on 744 interviews). 

5.5 to 24.4 meters (18 to 80 feet), Average 
depth was 12 meters (39.5 feet), A few boats 
occasionally fished at night, but most fished 
during daylight. Hours fished per trip varied 
from 1 to 20 and the average fishing time per 
trip was 7 hours, anincrease of 1 hour from 
1966, Monthly averages of hours fished per 
day per boat are shown in figure 3, Three 
dredge hauls per hour were made in 1967, 
and 4 per hour in 1966, 

The New York fleet consisted of at least 5 
boats. One of these entered the fishery in 
spring 1967. 

Two vessels fished all year out of Ocean 
City, Maryland, and other vessels fished 
there at irregular intervals, In 1966, only 
one boat fished the area, and only part of the 
year. 
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Fig. 2 - Catch per hour within the area fished by the New Jersey 
surf clam fleet in 1967 (based on 744 interviews). 

LANDING STATISTICS 

Information on fishing areas and effort was 
obtained from interviews with vessel cap- 
tains, Data on the amounts of surf clams 
landed along the Atlantic coast were taken 
from Current Fishery Statistics--or from 
data provided by personal communication 
from Fishery Reporting Specialists, BCF, 
Office of Statistical Services, in the respec- 
tive states. 

Total landings of 45 million pounds of 
meats equaled therecord set in 1966 (Grout- 
age and Barker, 1967b). Thepercentage con- 
tributed to the total by New Jersey was less 
in 1967--92 percent, 41.6 million pounds--than 
the 96 percent (43,2 million pounds) in 1966, 
New York landings rose from 4 percent in 
1966 to 5percent (2,3 million pounds) in 1967; 
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Fig. 3 - Monthly averages of daily effort (upper) and catch per 
hour (lower) at Point Pleasant and Cape May-Wildwood, New 
Jersey, 1967. 

Maryland landings increased from 0.2 per- 
centin1966 to 3 percent (1.2 million pounds) 
in1967. The portionof the total landings used 
for fish bait (sport and commercial fishing) 
continued to be small, About 1.8 percent 
(700,000 pounds) of the New Jersey landings 
were used as bait. 

Landings in Rhode Island and Massachu- 
setts remained insignificant and were used 
entirely for fish bait. 

The shift in effort from Point Pleasant to 
Cape May was reflected in the proportion 
each area contributed to the New Jersey land- 
ings, Point Pleasant contributed 76 percent 
in 1966 but only 55 percent (22,9 million 
pounds) in 1967, Daily landings per boat 
ranged from 75 to 535 bushels (1,275 to 9,095 
pounds of meats) and averaged 220 bushels 
(3,740 pounds), The average in 1966 was 332 
bushels (5,644 pounds), The catch per hour 
(fig. 3) in 1967 averaged 25 bushels (425 
pounds of meats); it was 35 bushels (593 
pounds of meats) in 1966. Catch per hour 
remained generally steady during the year. 
Monthly landings fluctuated widely from 2,5 
million to 1 million pounds of meats (fig. 4). 

Weather was probably the most important 
factor influencing the size of the monthly 
landings. 

Cape May-Wildwood 

The Cape May-Wildwood share of the New 
Jersey landings increasedfrom 22 percent in 
1966 to about 44 percent (18.4 million pounds 
of meats) in 1967, Daily catches per boat 
ranged from 98 to 1,120 bushels (1,666 to 
19,040 pounds) and averaged 233 bushels 
(3,961 pounds), This catch was a decrease 
from the average per day per boat of 315 
bushels (5,355 pounds) in 1966, Catch per 
hour (fig, 3) averaged 34 bushels (578 pounds) 
as compared to 53 bushels (893 pounds) in 
1966, Catch per hour was high in the first 2 
months of 1967, but it declined sharply in 
April and continued a slow decline for the 
rest of the year (fig, 3), Monthly landings 
ranged from 1 to 1,9 million pounds of meats, 
Sizes of landings were irregular (fig, 4), 
probably as a result of weather. 

Monthly averages of the lengths of surf 
clams landed at Point Pleasant fluctuated 
somewhat, and the general trend was down- 
ward during the year (fig. 4), The monthly 
average lengths were more uniform, however, 
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Fig. 4 - Monthly mean lengths of clams (upper) and landings of 
surf clam meats (lower) in New Jersey, 1967. 



than those of clams landed at Cape May- 
Wildwood, The mean length of 4,440 clams 
sampled throughout the year at Point Pleas- 
ant was 149 mm. (6 inches); the range was 
110 to 185 mm, (43 to 74 inches), Mean 
length of clams landed at Cape May-Wildwood 
was based on measurements of 3,760 clams 
taken at random throughout the year. Mean 
length was 141 mm, (53 inches); the range 
was 95 to178 mm. (37 to 7 inches), Monthly 
average lengths at Cape May-Wildwood in- 
creased sharply in May, and then decreased 
slowly for the rest of the year (fig. 4). 

About twice as many clams less than 130 
mm, (5 inches) long were discarded at sea 
than in1966. About 3 bushels were discarded 
at sea for every 100 bushels landed at Point 
Pleasant, and about 6 bushels for every 100 
bushels landed at Cape May-Wildwood. 

STATUS AND TRENDS OF THE FISHERY 

Fishing effort tended to shift southward in 
1967. Some clam vessels left the Point 
Pleasant fishing area to dredge clams off 
Cape May. Five new boats joined the Cape 
May (N. J.) fishery, but only one was added 
to the Long Island, New York, fleet. Two 
boats fished full time and several others at 
irregular intervals out of Ocean City, Mary- 
land, where only one fished part-time in 1966, 

The average length of Point Pleasant clams 
was 149 mm, (6 inches) in 1967--2 mm, less 
thanin1966, The 1967 average length of Cape 
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May clams was 141 mm. (53 inches), appreci- 
ably greater than the 130 mm. (5 inches) 
average length in 1966, The average length 
of Cape May-Wildwood clams increased be- 
cause a decline indemand for smaller clams 
prompted more of the fleet to fish offshore 
rather than inshore. 

Catch per hour decreased at Point Pleasant 
and Cape May. The decrease of 10 bu. per 
hour (29 percent) at Point Pleasant from 35 
bushels in 1966 to 25 bushels in 1967 was re- 
flectedin the increased reliance on the Cape 
May area to provide clams for processing. 
The catch per hour at Cape May decreased 
36 percent--from 53 bushels per hour in 1966 
to 34 bushels per hour in1967, The decreased 
rate of catch at Cape May was caused by the 
fleet shifting its efforts from the dense beds 
of smallclams inshore to offshore beds, The 
fleet did this to obtain larger but scarcer 
clams needed by processors, 

The number of vessels fishing off Ocean 
City, Maryland, will probably continue to 
increase in 1968 if the catch rate off Point 
Pleasant remains at its present level--and 
the demand for surf clam meats either holds 
firm or increases, 

Although the New York surf clam fleet 
added one new vessel in 1967, the fishery is 
operating onrather limited beds off the south- 
ern shore of Long Island, Landings probably 
will not increase appreciably. 
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BAHAMAN FISHES 

"Fishes of the Bahamas and Adjacent 
Tropical Waters,'' by James E, Bohlke and 
Charles C. G. Chaplin, Livingstone Publish- 
ing Co., Wynnewood, Pa., 1968, 800 pp., 36 
pls., 223 text figs., numerous unnumbered 
figs. This book is a tasteful and well-illus- 
trated treatment of the shallow water (mostly 
above 100 ft.) fishfauna of the Bahamas. Al- 
though its primary aim is to facilitate the 
identification of Bahaman fishes, it is an in- 

valuable source of information on many kinds 
of shallow water fishes from the entire trop- 
ical western Atlantic. The book, based chiefly 
on recent authoritative research, covers over 

500 species. It includes discussions of each 
family, keys to genera and species, and a page 
of illustration and comment for each; some 

are illustrated in color. The references are 
a valuable guide to the species covered and 
to extra-limital forms as well. 

--Daniel M, Cohen 

BIOLOGICAL COLLECTING 

"The Sea Brings Forth,'' by Jack Rudloe, 
Alfred A. Knopf, New York, 1968, 261 pp., il- 
lus., $6.95. Where does a Washington, D.C., 
zoologist studying barnacles get his speci- 
mens, or an Ohio medical school staff engaged 
in cancer research find anomalous fishes with 
tumors? How does a Chicago biochemist 
procure sharks' livers for his study of trigger 
mechanisms of nitrogen metabolism? Sci- 
entific researchers often rely on a man like 
Jack Rudloe, a professional biological collec- 

tor. Still only 23 years old, he has written a 

most entertaining account of his collecting 
experiences and his friends among the 
shrimpers and crabbers--whose nets he 
gleans for 'trash' creatures useful to him, 
but worthless to them. This isthe story of a 
young man inbusiness,a record of adventur- 
ous entrepreneurship and. at the same time, 

a most extraordinary nature book. 

CARIBBEAN FISHES 

"Caribbean Reef Fishes," by John E. 
Randall, T. F. H. Publications, Jersey City, 

1968, illus., $12.50. This is a very useful 
guide to fishes of the Caribbean, These are 
the species most likely tobe observed by man 
in the sea, or caughtby mannear shore. The 
book contains formal accounts of 300 species, 

all illustrated with photographs; half are in 
color. Dr. Randall has directed a marine 
biology survey on the Virgin Islands and is a 
former Director of the University of Puerto 
Rico's Institute of Marine Biology. 

BEACHES 

"Beaches --their lives, legends, and lore," 
by Robert and Seon Manley, Chilton Book Co., 
Philadelphia, Pa., 1968, 383 pp., illus., $9.50. 
The magic spell cast by abeach and the sea- 
shore's universal appeal have a particular 
significancefor science and conservation to- 
day. The Manleys have painted a comprehen- 
sive picture of the geology, history, adven- 
ture, and conservation of the beaches of Ha- 

waii, Puerto Rico, Mexico, the Pacific coast, 

the Atlantic seaboard, andthe Gulf coast. The 
bookis not only an unusual introduction to the 
coastal history of the U. S.,it is also a vivid 
plea to conserve our beaches for the genera- 
tions to come. 

FRESH-WATER FISH 

"A Systematic Study of the Greenside 
Darter, Etheostoma blennioides Rafinesque 

(Pisces: Percidea),'' by Robert Victor Miller 
(reprinted from '"'Copeia,'' no. 1, Mar. 15, 
1968),40 pp., illus. The greenside darter in- 
habits many streams of the Great Lakes and 
Mississippi and Potomac River drainages. 
Differences have evolved among certain popu- 
lations in those drainages. This paper de- 
scribes the infraspecific variation and re- 
views the biology of this species. 



LINE-FISHING 

"Tjine-Fishing on the Continental Slope. 
II," by G. R. Forster, article, ''J, Mar. Biol. 
Assoc. U. K.'' (1968), vol. 48, no. 2, pp. 479- 
483. This is a report on experimental line- 
fishing carried out from 150 miles WSW of 
Scilly to about 100 miles south of Ushant, from 
1964 to 1967. During 3 different cruises, 163 
deep-seafish were caught from 28 line hauls, 
in depths of 1,000 to 3,300 m. Slightly more 
than half the catch consisted of elasmo- 
branchs; the largest individual fish was a 
shark (Pseudotriakis microdon), 2.25 m. long, 
taken from 1,400 m. Catches from around 

3,000 m. were just as large as those from 
2,000 or 1,000. Below 3,000, only teleosts 

were taken. The need for baited hooks to be 
close to the bottom was amply confirmed. 

NEW SPECIES 

"A New Species of Sardine (Sardinella, 
Clupeidae) from the Marquesas Islands, by 
Frederick H. Berry and Peter J. P. White- 
head (reprinted from ''Proc. Biol. Soc., 
Wash.,"' vol. 81, 1968, pp. 209-222), Contri- 
bution No. 65, Tropical Atlantic Biological 
Laboratory, BCF, Miami, Fla. 33149. A 
sardine from the Marquesas Islands was 
introduced into Hawaiian waters as abait fish 
in 1957 and has successfully reproduced 
there. The authors, finding that it lacked a 

valid scientific name, have described it as a 
new species, Sardinella marquesensis. 

"Centropyge eibli n. sp. from Nicobar 
(Pisces, Percoidea, Pomacanthidae),"by 
Wolfgang Klausewitz, trans. from the German 
by Alexander Dragovich, 6 pp., illus., BCF 
Trans. No. 17, Tropical Atlantic Biological 
Laboratory, Miami, Fla. 33149. Among the 

fishes collected during the last Xarifa-Expe- 
dition in the region of Nicobar, three speci- 
mens of Centropyge seemed to be a new 
species. Finding no previous description, 
the author has described Centropyge eibli in 
this paper. 

OCEANOGRAPHY 

"National Oceanographic DataCenter 
Highlights 1968,'' 20 pp., illus. Single copies 
available free from National Oceanographic 
Data Center, Washington, D. C. 20390. The 

mission of the Center is to ''acquire, process, 
preserve, and disseminate unclassified 

oceanographic data for scientific, industrial, 
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and defense purposes.'' This booklet sum- 
marizes the Center's activities for fiscal year 
1968. 

"Fastropac Information Paper 8,'' Fish- 
ery-Oceanography Center, La Jolla, Calif., 
1968. This information paper is the second 
of a series of working documents for those 
processing or interested in EASTROPAC 
data. Itconsists of station lists summarizing 
the observations made. It covers the period 
April 1967 to January 1968. 

OIL POLLUTION AND 
OIL-SPILL REMOVERS 

"Oilfrom the 'Torrey Canyon'," by Angela 
Croome, article, ''Sea Frontiers,'' vol. 14, no. 
3, May-June 1968, pp. 138-149, illus. The 

wreck of the Torrey Canyon and its pollution 
of the beaches of southwest England and Bri- 
tanny was a squalid disaster with squalid con- 
sequences. Although the gross bird mortality 
was due, directly or indirectly, to oil pollu- 
tion: the principal damage to marine life came 
from detergents used to remove the oil. This 
was especially true along the shoreline, where 
the chemicals were applied indiscriminately, 
in heavy concentrations, and persistently. 
Littoral life was relatively unaffected by the 
oil, even on heavily contaminated beaches. 
There was some damage to anemones, but 
most molluscs were imprevious; limpets and 
winkles continued to browse and move about 
on oil-contaminated rocks. The enormous 
quantities of detergents dispensed on the 
shore changed the scene dramatically. Mol- 
lusecs, crustacea, rockpool fish, worms, 

anemones, marine algae, and other littoral 

flora and fauna were decimated. Many bi- 
valves, starfish, and sea urchins died, and 
many of the inshore crabs still alive were 
without claws and legs. How serious the ef- 
fect was on plankton and fish larvae is still 
unknown, but emulsifying chemicals rupture 
the membranes of their cells. Miss Croome, 

telling the whole sad tale, has recommended 
rules to be followed in any like disasters. 

"Toxicity of Oil-Spill Removers ('Deter- 
gents') to Marine Life; An Assessment Using 
the Intertidal Barnacle Elminius modestus,'' 
by E.D.S. Corner, A. J. Southward, and E. C. 
Southward, "J. Mar. Biol. Assoc. U. K.," 
1968, vol. 48, pp. 29-47. During the first few 

weeks following the stranding of the 'Torrey 
Canyon,! and the release of its cargo of crude 
oil, information was urgently needed on the 
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poisonous effect of the detergents used to 
emulsify the floating oil and to remove oil 
washed up on the rocks and sand along the 
coast. As evidence about a widely distributed 
intertidal animal would have general signif- 
icance, the barnacle Elminius modestus Dar- 
win was chosen for the experiments described 
in the article. Evidence was found that very 
low concentrations of detergent can have long- 
term toxic effects, inhibiting growth and nor- 
mal development, and even causing death. 
There is also reason to suppose that some 
animals, encountering the detergent for only 
a short time before moving into uncontamina- 
ted areas, will carry with them the seeds of 
eventual destruction. 

"Long-Term Effects of Low Concentra- 
tions of an Oil-Spill Remover ('Detergent') 
Studies with the Larvae of Sabellaria spinu- 
losa,"' and ''Temporary Adsorption on a Sub- 
strate of an Oil-Spill Remover (‘Detergent’): 
Tests with Larvae of Sabellaria spinulosa, 
by Douglas P. Wilson, article, J. Mar. Biol. 

Assoc. U. K.,'' 1968, vol. 48, pp. 177-208. 
The articles describe two experiments with 
the detergent BP 1002. Larvae immediately 
detected the detergent, at concentrations of 

1 ppm, and were intensely irritated by it. 
Placed in loosely covered vessels (the sol- 
vent fraction was allowed to evaporate) lar- 
vae seemed to recover at first but died sev- 
eral weeks later; control larvae remained 

active and normal. Surfactant and stabilizer 
fractions at concentrations of 2.5 ppm killed 
the larvae within a day or two. Inthe second 
experiment, sand was soaked for 90 min. in 

sea water containing the detergent in concen- 
trations of 1,000 and 100 ppm (-mg/1.) and 
then thoroughly washed. Larvae crawling on 
it soon afterwards were damaged, but the 
toxic effect disappeared after some days. 

OYSTERS 

"The Mississippi Oyster Industry," by 
Bruce W. Maghan, Fish and Wildlife Service, 

Dept. of the Interior, FL-607, Dec. 1967, 12 

pp., illus. Availablefree from Branch of Re- 
ports, Publications Unit, 1801 N. Moore St., 
Arlington, Va. 22209. Mississippi coastal 

waters have been a source of oysters since 
precolonial days; the eastern oyster reaches 
marketable size in 2 years in Mississippi. 
This report describes how productive areas 
are maintained and how certain reefs are 
lost because of municipal and industrial 
wastes. The report includes methods and 
equipment used to harvest oysters, annual 

landings and value, and the number of men in 
the fishery. 

“Oyster Mortalities, with Particular Re- 
ference to Chesapeake Bay and the Atlantic 
Coast of North America," by Carl J. Sinder- 
mann, Fish and Wildlife Service, Dept. of the 

Interior, SSR-569, 1968,10 pp., illus. Avail- 
able free from Branch of Reports, Publica- 

tions Unit, 1801 N. Moore St., Arlington, Va. 

22209. A number of recent mass mortalities 

of oysters of the Middle Atlantic States, and 

elsewhere, have been attributed to the effects 
of disease. This paper summarizes recent 
information about mass mortalities, their ef- 
fects on the American oyster, Crassostrea 
virginica, and industry--and offers methods 
of disease control. 

REARING EXPERIMENTS 

"Rearing Herring Larvae to Metamor- 
phosis and Beyond," by J. H. S. Blaxter, "J. 
Mar. Biol. Assoc. U. K.,'' 1968, vol. 48, pp. 
17-28. The use of natural plankton and other 
foods, and of transfer techniques during 
phases of mortality before metamorphoses, 
has made it possible for substantial numbers 
of herring larvae to be reared beyond this 
stage; these supply requirements for exper- 
imental work. It had been hard to prevent a 
steady mortality in previous rearing methods. 
This paper describes modifications derived 
from experiments during the spring herring 
spawning seasons in 1963, 1964, 1966, and 

1967. 

SALMON 

"The Sockeye Salmon," by Russell E. 
Foerster, Fisheries Research Board of Can- 

ada, illus., C$8.00. Available from the 
Queen's Printer, Ottawa, Ont., Canada. The 

author presents the information he has gath- 
ered during 40 years of research into the life 
history, propagation, and ecology of the sock- 
eye salmon. His studies include the fishery, 
spawning, migrations, lake life, marine life, 
artificial propagation, and crossbreeding the 
species. 

"Canada's Pacific Salmon,'' by Roderick 
Haig Brown, Department of Fisheries, Ot- 
tawa, 1967, 29 pp., illus. Available from the 

Queen's Printer, Ottawa, Ont., Canada, cat. 
no.: Fs 34-1967/1. Scientists have learned 
much about the movements and habits of the 
genus Oncorhynchus in recent years. Re- 
search and fishing experience have yielded 



sufficient information to enable conservation - 
minded governments to ensure that the salm- 
on's existence is not jeopardized. This is the 
story of the 5 species of Pacific salmon as it 
has emerged to the present time. Itisa 
dramatic story that should be widely known. 
No other resource offers mankindso muchin 
return for so little. 

"Models of Oceanic Migrations of Pacific 
Salmon and Comments on Guidance Mechan- 
isms,'' by William F. Royce, Lynwood S. 
Smith, and Allan C. Hartt, Fish and Wildlife 
Service, Dept. of the Interior, 1968. (Re- 
printed from Contribution No. 269, College of 
Fisheries, Univ. of Wash.) Fishery Bulletin, 

vol. 66, no. 3, pp. 441-62, illus. Available 
free from Branch of Reports, Publications 

Unit, 1801 N. Moore St., Arlington, Va. 22209. 

The return of the salmonto its home stream, 
to the part of the stream where its parents 
spawned, or evento the hatchery where it was 

reared as afry, has been well documented. 

The appearance of the salmon in coastal wa- 
ters and its final ascent of the stream are 
only the lastacts in a most remarkable series 
of migrations that has been studied only re- 
cently in enough detail to permit a reasonably 
comprehensive description. This report con- 
structs models of the ocean migrations of 3 
typical stocks originating indiverse geogra- 
phical areas: southeastern Alaska and cen- 
tral British Columbia pink salmon; East Kam- 

chatka pink salmon; and Bristol Bay sockeye 
salmon. The models illustrate the features 
of the migration, the navigational problems, 
and the kinds of position- and direction-find- 
ing information presumed to be available to 
the fish. 

TRANSLATIONS 

"Translations on USSR Fishing Industry 
and Marine Resources," 1968, Clearinghouse, 

egret 
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U. S. Department of Commerce, Springfield, 
Va. 22151. Aseries of reports formerly sold 
by the Joint Publications Research Service, 
now available only from the Clearinghouse. 
Single copies $3.00 and annual subscription 
$18.00 ($22.50 for overseas). Theseare 
translations of current articles from Soviet 
fishery and oceanography publications ona 
wide variety of subjects: species, insulation 
for refrigerated ships, crab processing, new 
commercial fishing regions, seafarms, purse 
seining, fishery statistics, electrical fishing 
devices, and industrytrademarks. Write the 
Clearinghouse for further information. 

An English edition of the Soviet journal 
"Voprosy Ikhtiologii'' (Problems of Ichthyol- 
ogy) is being published by the American Fish- 
eries Society, 1040 Washington Bldg. NW., 
Washington, D. C. 20005. A single issue is 
$18 and an annual subscription(6 issues) $48. 
Two issues are already available. 

Two papers, published in 1968, by the 
French Office of Scientific and Technical Re- 
search Overseas (ORSTOM), translated by 
Salvatore DiPalma, may be borrowed from 
Branch of Foreign Fisheries, BCF, Dept. of 

the Interior, Rm. 8015, Washington, D. C, 

20240. ''Notes on Spanish Shrimp Fishery of 
the Coast of Congo and Angola''(ORSTOM doc. 
no, 422 S.R.), by A. Crosnier and J. J. Tanter, 
covers nets, species and their sizes, fishing 

areas and depths, yields, treatment of catch 

on board and marketing. "Observations on 
Possibilities for Development of Shrimp 
Fisheries on the Ivory Coast''(ORSTOM prov. 
scientific doc. no. 20), by J. P. Troadec, ex- 
amines the biology of commercial shrimp of 
the continental shelf, marine and lagoon fish- 
ing, fishery abundance and profitability, and 
culture. 

--Barbara Lundy 
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INTERNATIONAL 
FAO Experts Assess Tuna Stocks 

in Atlantic & Indian Oceans 

Fishery scientists from the U. S., Japan, 
France, and the Congo (Brazzaville) met at 
BCF's Tropical Atlantic Biological Labora- 
tory (TABL), Miami, Florida, Aug. 12-16, to 
assess tuna stocks in the Atlantic and Indian 
Oceans. The meeting was sponsored by the 
UN's Food and Agriculture Organization 
{FAO). 

The group considered longline and surface 
fisheries in the Atlantic and Indian Ocean for 
yellowfin tuna, albacore, bigeye tuna, the 

bluefin tunas, and skipjack tuna. Stock sepa- 
ration, catch and effort data, biological data, 

and status of stocks were examined. The ex- 

perts found many parallels between the status 
of stocks in the Atlantic and Indian Oceans, 

Their preliminary conclusions were: 

The Atlantic 

The major Atlantic tuna fisheries are the 
longline fisheries, chieflyfor yellowfin, alba- 
core, andbigeye, whichnow cover mostof the 
tropical andtemperate waters of the Atlantic; 

surface fisheries, mainly purse seine and live 
bait, for yellowfin, skipjack, and bigeye tunas 
along the West African coast; andtrolling and 
live-bait fishing in the Bay of Biscay region 
for small albacore and bluefin tuna. 

The Japanese longline fishery started in 
1956 and increased continuously until 1965. 
Some decrease in Japanese fishing in recent 
years has been offset by increasedfishing by 
longliners from South Korea and China 
(Taiwan). The longline fishery initially con- 
centrated on yellowfin; later, as yellowfin 
abundance decreased, attention was trans- 

ferred to albacore. The effort in surface 
fisheries also is increasing; French and 
Spanish vessels are being joined by vessels 
from the U,58., Japan, and West African coun- 

tries. 

State of the Stocks 

The stocks of large yellowfin on which the 
longline fishery is based have been greatly 
reduced by fishing. Any additional increase 
in longline fishing would, at best, increase the 

total longline catch only marginally--and 
might well decrease the total longline catch. 
Further, increased fishing will certainly con- 
tinue to decrease the catch per unit effort. 

The surface yellowfin fishery is based on 
smaller fish. This fishery has reduced the 
recruitment to the yellowfin longline fishery. 
The presence of the surface fishery may in- 
crease the total Atlantic yellowfin catch; it 

is unlikely to decrease it. However, if the 
minimum size of fish taken in the surface 
fishery is decreased, the total catch will al- 

most certainly be decreased. 

The longline albacore, and possibly bigeye 
stocks, also are heavily fished. Increased 

longline fishing would give little or no in- 
crease in albacore catches, though it may be 
possible to increase bigeye catches. In- 
creased fishing will decrease the catch per 
unit effort, particularly for albacore. The 
relation between the surface andthe longline 
fisheries for albacore in the North Atlantic 
is unknown. 

The bluefin stocks do not appear to be 
large; the group of small bluefin fished off 

New England is small and heavily exploited. 

The skipjack stock appears large; the 
present small catches can be increased. 

Indian Ocean 

The history of the longline fishery is 
similar to that in the Atlantic and the Pacific-- 
increasing Japanesefishing since about 1952 
and, more recently, increased fishing by 
China (Taiwan) and South Korea. Initially, 
the Japanese catches consisted mainly of 
yellowfin, butnow contain approximately 
equal catches of yellowfin and bluefin, and 
less albacore andbigeye. The major surface 
fisheries are on the eastern boundaries of 
the Indian Ocean--for bluefin off Australia, 

and for yellowfin and other species around 
Indonesia. Another surface fishery is de- 
veloping off Somalia. 

The yellowfin stocks in the Indian Ocean 
are probably independent of those in the At- 
lantic. However, there is apparently some 
intermixing of albaccre, bigeye, and bluefin 
around South Africa. 



The state of the stocks is similar to those 
in the Atlantic. The stocks of all 4 species 
are heavily fished by the longliners. In- 
creased longline fishing will notincrease ap- 
preciably (and may decrease) the total yellow - 
fin, bluefin, and albacore catches, though 

some increase inbigeye catches maybe pos- 
sible. Increased fishing will reduce the catch 
per unit effort of all 3 species. The effects 
of the surface fishery for bluefin on the long- 
line fishery is not known. 

The major opportunity for increasing ap- 
preciably the Indian Ocean tuna catch is with 
skipjack; these stocks appear large. In- 
creased catches might result from surface 
fisheries of bluefin and yellowfin. (The ex- 
perts lacked information to examine these 
possibilities.) 

Need for Statistics 

There is an urgent need to improve the 
statistics of total landings, species composi- 
tion, andfishing effort. Because of the nature 

of the fisheries--long-range vessels and 
landings inforeign countries --the collection, 
tabulation, and publication of detailed sta- 
tistics might be better done for the world as 
a whole, rather than for each ocean. 

The Panel 

Members of the FAO Working Party of Tuna 
Stock Assessment are: J. A. Gulland, FAO 
(Convenor of meeting); J. Joseph, IATTC; 

J. C. Dao, France; J. C. Le Guen, Congo 
(Brazzaville); B. Rothschild, M.B. Schaefer, 
J. P. Wise, U. S.; Il. Yamanaka and A. Suda, 
Japan. 

Background of FAO Study 

World catches of tunas and related fishes 
have increasedfrom 920 metric tons in 1948 
to an estimated 1,400-1,500 metric tons in 
1968. Most tuna catches are made in the 

tropical and temperate parts of the oceans. 
FAO convened the World Scientific Meeting 
on the Biology of Tunas and Related Species 
in California in 1962. A 4-volume report of 
this meeting was issued. 

Because the tunafisheries are carried out 
principally on the high seas, effective con- 
servation regulations canbe carried out only 
on aninternationalbasis. International orga- 
nizations already deal with these matters in 
the Indian Ocean and the Pacific Ocean: the 
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Indo-Pacific Fisheries Council and the Inter- 
American Tropical Tuna Commission 
(IATTC). The IATTC is regulating tuna 
catches in the eastern tropical Pacific. 

The Atlantic tuna fisheries began to in- 
crease dramatically in the late 1950s. Alert 
to the need for international study and pos- 
sible control, FAO calleda conference in Rio 
de Janeiro, Brazil, in May 1966 to begin 

forming a research and regulatory body for 
Atlantictunas. The resultwas adoption of the 
International Conventionfor the Conservation 
of Atlantic Tunas. This convention will be- 
come effective when ratified by 7nations. 
The U.S., Japan, South Africa, and Ghana have 

ratified it; France, Spain, and Canada are 
expected to ratify shortly. 

Partly to facilitate attainment of the Con- 
vention's purposes, FAO early in 1968 began 
to set up a Working Party on Tuna Stock As- 
sessment. Such parties are made up of ex- 
perts in particular fields who meet at FAO's 
expense to study problems and to recommend 
solutions. The scientists are chosen by FAO 
and donot represent their nations or govern- 
ments, They draft a report, which FAO sub- 
mits to its members. 

Norway Stops Danish and Swedish 

Fishing in 12-Mile Limit 

The Norwegian Government has decided to 
terminate Danish and Swedish fishing in the 

12-mile limit, west and north of Norway's 
southernmost point, no later than Oct. 31, 
1970. Shrimp fisheries of Denmark and 
Sweden will be affected most. Norwegian 
fishing in the 12-mile limit off Denmark's 
west coast also will be terminated. 

Other Agreement Continues 

The special agreement permitting the 3 
countries tofish upto a line4 miles from the 
coastwise baselines in the Skagerrak and 
Kattegat, east and north of the southernmost 
point of Norway, willbe continued. (Asst. Reg. 
Fisheries Attache, U. S. Embassy, Copen- 
hagen.) 

Se 
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EFTA Keeps Trade Restrictions 

At its last meeting, the Council of Minis - 
ters of the European Free Trade Area (EFTA) 
agreed to explore possible trade expansion 
among member countries. Willingness of 
EFTA countries to act on this recommenda- 
tion was tested in June, when a working group 
in Geneva discussed trade infish and fishery 
products. The group concluded that removal 
of restrictions on fishery commodities was 
not possible. A completely negative report 
was submitted to the EFTA Council. (Asst. 
Reg. Fisheries Attaché, U. S. Embassy, 
Copenhagen.) 

Kee 
EEC Common Fisheries Policy Delayed 

The EEC Common Fisheries Policy did not 
take effect on July 1 as originally planned. 
Probably several months ora year willelapse 
before the policy is effected. Common Market 
imports of some agricultural commodities 
have almost ceased as a result of the pro- 
tectionist nature of the common EEC agricul- 
tural policy. Such effects are not likely to 
result from the fisheries policy, because EEC 

countries will continue to require large quan- 
tities of fish products from nonmember coun- 
tries. (U. S. Embassy, Copenhagen.) 

SLY 

USSR & Pakistan Sign 

Fisheries Aid Agreement 

A USSR-Pakistan 2-year fisheries aid 
agreement was signed in Moscow during the 
summer. Under the agreement, the USSR will 
help Pakistan study fishery resources off her 
coasts, train fishery specialists, and, if re- 

quested, draft a feasibility study for construc- 
tion of a new fishing port on the Arabian Sea 
coast. The Soviets will also send 3 fishery 
research vessels to explore local fishery re- 
sources; Pakistanifishery scientists will 

participate. (TASS.) 

Wants New Resources 

Pakistan claims that Arabian Sea coastal 

fishery resources are overfished and wants 
new ones found 10-30 miles offshore. The 

Bay of Bengal area is being explored by an 
FAO-sponsored team of fishery scientists, 
including 2 biologists from the Soviet re- 
search institute ATLANTNIRO, 

Netherlands Sends Shrimp Trawlers 
to Persian Gulf 

A new shrimp trawler, catcher, and proc- 
essingfactory in ahullless than90 feet long 
has sailed from the Netherlands to Dubai on 
the Persian Gulf. The vessel, 'Alibut I,''a 
twin-boomed, double-rigged trawler, has 

enough cleaning and freezing equipment to 
produce daily 4-6 metric tons of unshelled, 
heads-off shrimp. 

She will work with a catcher vessel off- 
loading shrimp for the U. S. market to re- 
frigerated transports at sea. Owner is Gulf 
Marine & Diving Co. Ltd. (''Fishing News 
International."') 

Symposium on Ocean Bottom 

Held in Stockholm 

An International Institute for Peace and 
Conflict Research (SIRPI) symposium on the 
ocean bottom was held in Stockholm, June 

10-14. Seven countries, including the U.S., 
sent delegates. The agenda included acquisi- 
tion of mineral resources, acquisition and 

control of marine fishery resources, military 
uses of the continental shelf and the seabed 

beyond, and scientific researchin the oceans. 

Symposium Recommendations 

The Symposium recommended that no 
government should claim more than a 12-mile 
territorial sea, and that early consideration 

be given to establishing anintergovernmental 
ocean organization. (U.S, Embassy, Stock- 
holm.) 
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USSR to Aid Algerian Fisheries 

Algeria has concludeda Technical Assis- 
tance Agreement with the Soviet Union to de- 
velop Algerian industry. Fisheries will be 
one of the 12 industries to receive Soviet aid. 

Technical Assistance 

According to the Algiers newspaper, "El 
Moudjahid,"' the 3 phase Agreement will last 
for several years. Between 1968 and 1972, 
the Soviets will make ''commercial offers" of 
exploratory research vessels and fishing 
trawlers to Algeria. Later, feasibility stud- 
ies will be made on fishing port improve- 
ment, loading and unloading facilities, pro- 

duction improvement, and establishment of 

fishinspection. Finally, the Soviets will train 

Algerian fishery specialists. 

Other Aid Agreements 

The Agreement is similar to others the 
USSR has concluded with developing coun- 
tries, but its provisions are more extensive. 

Other assistance to Algerian fisheries came 
in 1965-early 1966 when Yugoslavia built 5 
fishing vesselsfor the Ministry of Economic 
Development. Purchases were financed with 
Yugoslav credits grantedto Algeria. In1963, 
the Bulgarian Communist Party stated that 
"Bulgarian fishery experts will go to Alge- 
ria. . .and other Mediterranean countries to 
study marine fishery resources. . .and to 
conclude agreements for entry into their 
ports.'' Apparently this plan never materi- 
alized. 

Algerian Landings 

Algeria needs to develop her fishing in- 
dustry. In 1966, landings were 20,300 metric 
tons, mostly pilchards; 10 years before, land- 
ings were 22,300 tons. At the same time 

Morocco, Algeria's neighbor on the Atlantic, 
hadincreased her catches from 112,000 met- 

ric tons in 1956 to 303,000 in 1966. 

61 

Indian Ocean Yellowfin Catch Declined 

In early September, yellowfin tuna catches 
in the western Indian Ocean north of Mala- 
gasy declined to an average 2.5-2.8 tons 
per vesselper day. From October 1967 until 
this summer, fishing was excellent and ves- 
sels were averaging 5-6 tons a day. Atpres- 
ent about 30 Japanese long-liners and 60 other 
foreign tuna vessels are fishing in the western 
Indian Ocean. ("'Suisan Tsushin," Sept. 7.) 

<7 
Mauritanian Fisheries Director 

Visits Japan 

The Bottomfish Trawlers Association in- 
vited the Mauritanian Fisheries Director to 
visit Japan in late August or early September. 
The invitation was extended to promote 
friendship and goodwill and to provide an op- 
portunity for informal discussion of anagree- 
ment permitting the Japanese to trawl inside 
Mauritania's 12-mile exclusivefishery zone. 

Terms of Possible Agreement 

The Association sent a mission to Mauri- 
tania in July 1967 to discuss a possible 
agreement. Atthat time Mauritanian officials 
agreed to permit Japanese fishing, if the Jap- 
anese would train Mauritanian crews, build 
and operate cold storages, assist in building 
vessel and gear repair facilities, and provide 
fishery consultants. Some Japanese question 
the merit of investing in Mauritanian fish- 
eries in exchange for the right tofish for spe- 
cies like octopus and squid, whichare market- 
able only in Japan, Italy, and Spain. (''Sui- 
sancho Nippo," Aug. 12.) 



Nova Scotian youngster packs salt herring for export. Fish are pickled in tubs of brine. (Photo: National Film Board) 
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ONTARIO PRODUCES MORE FISH 

Ontario commercial fishermen landed 12.8 
million pounds of fish during the first 4 months 
of 1968, about 7.5% greater than for the same 
period last year, according to preliminary 
figures released by the Department of Lands 
and Forests. This increase came from the 
northern inland waters and all the Great 
Lakes, except Georgian Bay and Lake Huron. 

The fishermen's revenue was nearly C$1.2 
million. It increased correspondingly with 
the fishing area despite the reduced catches 
in Lake Huron. Lake Erie, where nearly five- 
sixths of the fish were landed, was a notable 

exception. There, catch value declined in 

spite of a 4.5-percent increase in landings. 
The entire provincial catch valueis down 3.5% 
because of the Lake Erie decrease. 

The fishing industry requested a closed 
season and quotas on Lake Erie yellow perch 
to avoid oversupply. This reduced yellow 
perch landings to 1 million pounds. A spring 
price of 7 cents a pound, compared with 10 
cents a pound last year, also reduced Lake 

Erie catch value. (Ontario ''Newsletter.") 

KK OK 

BRITISH COLUMBIA SALMON CATCHES 

Record sockeye salmonruns in Rivers and 
Smith Inlets in British Columbia, and good 
catches of pink, chum, and coho have resulted 

in a C$24.5 million fish landing value for the 
July period, nearly C$7 million more than the 

previous July high of C$17.6 million in 1966. 

Salmon landings were worth C$22.9 million 
ex-vessel, halibut C$1.2 million, and other 

fish, including shellfish, C$400,000. 

A total of 79 million pounds of salmon were 
landed; 34 million pounds of net-caught sock- 
eye valued at C$12.8 million; nearly 20 million 
pounds of net-caught pinks worth C$2.5 mil- 
lion to fishermen; trollers landed 7.8 million 

pounds of dressed coho, valued at just over 
C$3 million. 

Chum salmon landings, mainly from north- 
ern areas, were 7.8 million pounds worth just 
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under C$1 million; the highest landings and 

value of chums for July since 1955. 

Seiners and gill-netters landed 7.5 million 
pink salmon, but they were exceptionally 
small, averaging only 2.6 pounds, compared 
to a normal July average of about 4.4 pounds. 
Troll-caught spring salmon amounted to 2.7 
million pounds worth C$1.6 million, com- 
pared with 2.5 million pounds and C$1.4 mil- 
lion in July 1967. 

Net-caught spring salmon landings were 
down, totaling 1.6 million pounds, compared 

with 2.2 million pounds a year ago. 

Halibut landings during July (including de- 
liveries at U.S. ports by B.C. fishermen 
were 5.1 million pounds as against 7.0 mil- 
lion pounds in 1967, ("Fisheries News," 
Canadian Dept. of Fisheries, Aug. 23.) 

DOGFISH DIET FOR BLACK COD 

The lowly dogfish, scorned as a nuisance 
in fishermen's nets and rejected as a food 
fish, may become part of the Canadian diet. 
The sharklike fish may be used as food for 
Alaska black cod,a gourmet species that can 

be raised in captivity. 

Black Cod Adaptable 

The Nanaimo Fisheries Biological Station 
has found that black cod, completely adaptable 

to pond cultivation, thrives on a diet of ground- 
up dogfish. Thedogfishdietimparts asuperb 
flavor tothe cod. Other foods have been tried, 

but dogfish has proved the best. Black cod 
eats more voraciously and grows more rapid- 
ly when in captivity. It is anideal subject for 
farming. 

Dogfish Use Welcomed 

There is along wayto gobefore cod ponds 
can be established, but a fish-farming pro- 
gram couldbedeveloped. Nanaimo scientists 
have determined that an Alaska cod can con- 
sume up to5 pounds of dogfish for each pound 
it gains; in early growthstages it converts a 
pound of dogfish into a pound of cod. As the 
dogfish has little or nocommercial value, any 
effort to use and controlit would be welcomed. 
(Canadian Dept. of Fisheries, Oct. 4.) 

Le 
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The day's salmon catch is weighed prior to bidding at St. Jean de Luz, France. (Photo: International Labour Office) 
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FISHERIES MINISTRY 
TO SELL SEAFOOD IN MOSCOW 

The Fisheries Ministry will take over the 
sale of fishery products in Moscow on an ex- 
perimental basis. The Ministry will supply 
retail food stores and markets with fish and 
fishery products. Transportation facilities 
will be provided by the City Administration. 

Cold-Storage Facilities 

The Moscow Fisheries Combine, the Mos- 

cow Harbor Cold Storage Plant, and several 
other cold-storage facilities in Moscow, for- 
merly under the Ministry of Trade of the 
Russian Republic (RSFSR), will be turned over 
to the Federal Fisheries Ministry. 

Activities of New Unit 

A new unit, MOSRYBA, has been created 
to Supervise and coordinate the operation. 
MOSRYBA will organize a continuous supply 
of high-quality fishery products; sellto mar- 
kets and retail stores; assist retailers in 
promoting sales andtry to increase consumer 
demand. (''Ekonomicheskaia Gazeta, '' March 
1968; ''Rybnoe Khoziaistvo;'' Nov. 3.) 

* OK 

CAVIAR SHORTAGE 

A caviar shortage, caused by low catches 
of Volga sturgeon, was reported by the As- 
sociated Press from Moscow. Because of 
hydroelectric power dams on the Volga, in- 
creasing pollution, and overfishing, it is 
feared that Caspian sturgeon stocks are be- 
coming extinct. A Fisheries Ministry official, 
V. S. Maliutin, has called for restoration of 
sturgeon "to its former glory." ("Japan 
Times," July 16.) 

Exports 

The caviar export trade suffered a re- 
verse in 1963-64 when stocks sold to Western 
Europe were returned because of an off-odor, 
apparently caused by polluted waters. In 
1966 only 699 metric tons were exported, 
worth US$2.9 million, but in 1967 exports in- 
creased 28%, to 900 tons worth US$5.1 million. 
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It is possible that the reported domestic 
shortage was caused by increased exports. 

Catches Are Declining 

What really worries Soviet fishery offi- 
cials, however, are smaller catches of stur- 

geon indicating decreasing stocks. During 
1958-62, the Volga sturgeon catch was about 
50-60% of the world's catch. In 1962, the So- 

viet sturgeon catch was 22,100 metric tons. 
Catch has decreased each succeeding year 
until in 1966 it sank to15,100tons. Hatcher- 

ies producing 50 million fingerlings a year 
have been setup onthe Volga and Kurarivers. 
The Ministry of Fisheries, however, believes 

that 70 million fingerlings each year will be 
needed to reestablish stocks. 

KOK OK 

FAILS TO PROVIDE CARRIERS 
AND PROCESSING VESSELS 
FOR HER FAR EAST FISHERIES 

Fishermen from Kamchatka Peninsula, 

who overfulfilled the catch plan for first-half 
1968, had serious trouble with the Far-east- 

ern Fisheries Administration (''Dal'ryba"') 
this past summer. The agency had not sup- 
plied the necessary refrigeratedfish carriers 
and processing vessels. 

Eighteen trawlers in the Sea of Okhotsk 
were drift-netting for herring; daily catches 
ranged 600-700 metric tons. Despite prom- 
ises from ''Dal'ryba,"' no refrigerated fish 
carriers orfactory vessels arrived to offload 
them. The catches remainedfor days aboard 
the trawlers. 

20 Seiners Await Carriers 

Inthe Gulf of Anadyr, western Bering Sea, 
20 seiners were laid up because no carriers 
or factory vessels came to offload. The 
seiners caught an average 250 tons of cod 
daily; this could have been increased to 400 
had motherships been available. A similar 
situation existed off Karagin Islandand Cape 
Olyutorskii. 

The planned July Kamchatka 31,500-ton 

catch would not be fulfilled if ''Dal'ryba"’ 
failed to provide transport and processing 

vessels, (''Vodnyi Transport.") 

KOK 
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FISHERY PROBLEMS IN 
THE SOUTHEAST ATLANTIC 

Black Sea Fisheries Administration fish- 
ermen in the southeast Atlantic have 3 major 
problems: 

Exploratory Fishing 

Medium trawlers cruise in the fishing 
area, make sample trawlings, study hydrol- 
ogy, etc., but fail to direct the fleet to fish 

schools as soon as they are discovered. 
Moreover, mediumtrawlers are not equipped 
to explore at 1,200-1,500 foot depths where 
fish suitable forfilleting are oftenfound. To 
be of use to the large vessels working in the 
southeast Atlantic, exploring should be 

done by large freezer stern trawlers of the 
"Tropik" or ''Atlantik" classes. 

Transport and Transshipment 

Catch-loaded vessels are frequently forced 
into demurrage for several days because of a 
severe shortage of refrigerated fishcarriers. 
Transshipment to fish carriers is badly or- 
ganized. Trawlers often unload only part of 
their holds to one carrier, an inefficient 

practice that causes a considerable loss of 
time and money. 

Transshipment is much two slow because 
fish mealis transshipped to Merchant Marine 
Ministry tankers unequipped for this kind of 
operation on the high seas. Furthermore, 
vessels lose hours, andsometimes days, 

traveling to andfrom tankers located outside 
the fishing area. 

Profits and Catch Quotas 

Quality matters more than quantity. Few- 

er tons of high-quality fish are more profit- 
able than more tons of low-grade fish. De- 
spite this, allfishing vessels, including those 

operating under the new system, hang on to 
the old catch quota as a prime productivity 
index. Every day they must decide whether 
to fish for valuable food fish (hake, for in- 
stance) and jeopardize catch quotas, or take 
unutilized fish (such as horse mackerel, or 
trash fish suitable at best for fish meal) and 
overfulfil the quota. The problem is tough, 
because consumers do not want the presently 
unutilized fish that will make up the catch 

quota, (''Ekonomicheskaia Gazeta," No. 32, 
Aug. 1968.) 

TRAWLERS FISH 
OFF NORTHWEST AFRICA 

The Soviet factory stern trawler BMRT- 
355, ''Maiakovskii"’ class, 3,170 gross tons, 
fished off northwest Africa, on the Cape Verde 

Plateau, between 19915! and 19°51! N., in 
mid-1968. This new fishing area for the So- 
viets, a shelf divided by 5 canyons, is hard 
to trawl. 

Method 

The trawl was set on sandy bottom at 
depths rangingfrom 110 to 200 meters (361- 
656 feet), at one end of a smallshelf terrace. 
It takes 5 to 7 minutes to cross the terrace 
at full speed. The trawl is hoisted at the 
other end, where the terrace drops off into 
a canyon, 

Catch 

The trawler fished for snapper and hake. 
Average hauls were 1.5 to 4 metric tons. 
Average daily catch was 35-45 tons, after 18 
to 20 hauls. BMRT-355 caught 2,000 tons of 
fish in about 2 months, for a net profit of 

182,000 rubles (US$200,000). (""Rybnoe Kho- 
ziaistvo".) 

KKK 

EXPANDS FISHERIES OFF SIBERIA 

The only area of the Arctic Ocean fished 
commercially by Soviet vessels is the Barents 
Sea. Murmansk, one of the largest centers 

of thefishing industry,is there. Fishery re- 
sources of other waters off the Siberian coast, 

the Kara, Laptev and East Siberian Sea, are 
unutilized and unexplored. This is true also 
of the estuaries of the great Siberian rivers 
(Ob, Lena, Yenisey, Khatanga, Kolyma, etc.) 
more populated than the icy expanses of the 

Siberian seaboard. 

Research Urged 

Soviet ichthyologists are being urged to 
locate and delineate the fishery resources and 
study the species in those waters. Coastal 
areas of the Laptev Sea are believed to have 

commercial concentrations of fish. 
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Future Expansion 

Itis presently impractical to expand com- 
mercial fishing fleets in the Arctic Ocean 
because of water conditions and because 
known fish schools are toosmallto have com- 
mercial value. However, Siberian fisheries 

can be expanded by setting up shore centers 
provided with small supply vessels, 5 or 6 
airplanes and helicopters, and gear and 
processing plants. A well-organized fishing 
industry in the Siberian Arctic might yield 
large amounts of valuable fish for the con- 
sumer market. (''Rybnoe Khoziaistvo.") 

OK OK 

EXPANDS FISHERIES IN BAY OF BENGAL 

The Far-Eastern Fisheries Administra- 
tion is planning to expand operations in the 
Indian Ocean. The freezer trawler ''Akustik," 
on an exploratory cruise inthe Bay of Bengal 
off the Andaman Islands, will be joined by 
the trawlers ''Astronom," "Aviator," and 
"Koritsa."' This is the first exploration by 
Soviet Far-Eastern fishermen in the Bay of 
Bengal. 

OR OK 

PURSE SEINER MAKES RECORD CATCH 

The RS-300 class seiner, ''Kosmonavt 
Komarov,'' has caught 14,480 metric tons of 
fish in 23 years, Jan. 1966-June 1968. This 
is more than 10% above 13,000-ton catch quota 
assigned to RS-300 class for entire 5-Year 
Plan, 1966-1970. 

For second time in 2 years, Kosmonavt 
Komarov established an annual record. In 
1966, she set an official All-Union record 

with 5,634 tons; in 1967, her annual catch ex- 

ceeded the previous record by 166 tons. 

OK OK 

A HISTORY OF PURSE SEINING 

The Soviets first attempted purse seining 
in the 1920s and early 1930s off the Mur- 
mansk coast, in the Black Sea, and in the far 

eastern waters. Results were poor, so the 
gear was discontinued and the seiners used 
to carry freight. 
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Improved net design, and adoption ofa 
Japanese-designed seine-hauling machine, 
revived Pacific purse seining in the late 
1930s. Most purse seining was done from 
"Kabasaki,"' the 13-14 meter (42.6-45.9 foot) 
long motorboats usedin coastal fishing, with 
500 meter (1,640 ft.) seines. 

After World War II 

Shortly after World War II, a Soviet-de- 
signed 300-horsepower seiner was adoptedin 
the Far East, on the Black Sea, and along the 
Murmansk coast. The RS-300 seiners de- 
veloped from those a few years later still 
yield excellent results purse seining for her- 
ring, and trawling for demersal fish in the 
Soviet Far East. Catches average 1,000 

metric tons for afew months of seasonal fish- 
ing. Aerial reconnaissance for spotting com- 
mercial concentrations of fish has increased 
the Pacific seiner fleet's effectiveness. 

Current Plans 

In 1967, the Sakhalin Administration 
equipped 6 ''Okean'' class medium side trawl- 
ers for purse Seining. Six medium trawlers 
and 5 RS-300 seiners, using 1,200-meter 

(3,936 -foot) seines, fishing mackerel off Hok- 
kaido, caught 9,000tons in2 months. In 1968, 
plans of the Far Eastern Administration call 
for equipping another 40 medium trawlers to 
purse seine mackerel and jack mackerel. 

Purse seining developed in the European 
USSR on a large scale in 1966, The Mur- 
mansk fisheries also used RS-300 class 
seiners andconverted ''Okean"' class medium 
trawlers. From June to December 1966, 15 

"Okean'"' class trawlers purse seined herring 
in the Norwegian Sea; catches ranged from 
1,000 to 1,800 tons per vessel. In 1967, 43 

medium trawlers of the Northern and West- 
ern Administrations purse-seined in the Nor- 
wegian and North Seas; catch was about 
100,000 tons. These Administrations are 

converting 80 more vessels to purse Seining, 
mostly ''Okean," ''Maiak,'' and RS-300 classes. 

* OK 

WATER POLLUTION CONFERENCE 

The first All-Union Conference on Water 

Pollution, attended by 400 scientists and spe- 

cialists, was held at Moscow University in 
February. A meeting will be held every 4 
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years, Soviet scientists believe that water 
pollution is inhibiting industrial and city 
growth and that clean water shortage is in- 
creasing catastrophically. 

Subjects Presented 

The ''keynote'’ paper covered the pollution 
rate of inland fishery water bodies, the most 
effective means of protection against it, and 
gave the maximum permissible concentra- 
tions of toxic substances tolerated by fish 
eggs, larvae, fry and adult fish, on which to 
base regulation of industrial sewage, wastes 
from timber rafting, etc. 

Other papers described the effect of or- 
ganic phosphorus and its compounds, metal- 
organic compounds and polymetallic ores on 
fish, invertebrates, and algae; the effect of 

phenols on certain functions in fish, and on 
the photosynthesis of CHLORELLA; and the 

pollution of rivers, reservoirs, and inland 

seas. Principal pollutants of inland waters 
were defined as oil and oil products; indus- 

trial, urban and rural sewage; poisonous 

chemicals; detergents; and timber wastes. 

Conclusion 

The participants deplored the increasing 
pollution of fresh and ocean water, urged ex- 

panded research on the effect of pesticides, 
detergents, and other poisonous chemicals on 
hydrobiological processes and on water living 
organisms, and recommended measures to 
prevent water pollution such as breeding 
detoxicating organisms. ("'Giodrobiologi- 
cheskii Zhurnal," No. 4.) 

OK OK 

RAILROAD CAR TRANSPORTS 
LIVE FRESH-WATER FISH 

The Soviets have designed a railroad car 
to transport live fresh-water fish over long 
distances, The all-metal car is divided into 
3 sections. One contains 2 diesel generators 
and the refrigerating equipment. One is a 
service compartment, with a kitchen and 
showers, to give the service personnel maxi- 
mum comfort on the trip. The third carries 
2 stainless steel tanks with a capacity of 15 
cubic meters. 

Water inthe tanksis circulated constantly 
and oxygen is supplied by a multijet pump. 
The tanks hold about 10 metric tons of fish. 
(""Rybnoe Khoziaistvo.") 

* % OK 

TESTS PRESERVATION BY RADIATION 

Equipment for processing fish and fish 
products with gamma rays will be tested on 
board the research vessel ''Akademik Kni- 
povich''andina Ventspils plant, according to 
"Fiskaren,''a Norwegian periodical. (Asst. 
Reg. Fish. Attaché, U.S. Embassy, Copen- 
hagen, Sept. 17.) 

* KOK 

WAY DEVELOPED TO WARN FISH 
OF UNDERWATER EXPLOSIONS 

Deep seismic soundings on the ocean 
floor--widely used in underwater geological 
exploration and surveying--may be harmful 
to the fishing industry because the explosions 
kill many fish. 

Recorded Voices 

Soviet biologists have developed a way to 
warn thefish when an explosion is imminent. 
A loudspeaker, lowered into the water, trans- 
mits "voices" of predator fishes recorded on 
magnetic tape. The fish immediately flee, 
andthe explosion can take place without dam- 
aging marine life. The device has been tested 
successfully. (''Rybnoe Khoziaistvo," July.) 
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East Germany ™ 

WINS SECOND PLACE IN WORLD 
FISHING VESSEL CONSTRUCTION 

In 1967, East Germany ranked second in 

the worldinfishing vesselconstruction. Her 
shipyards built 82 fishing vessels, 103,311 
gross registered tons--19.6% of total world 
construction; Japan built 21.8%. ("Neues 
Deutschland" July 29.) 

In first-half 1968, East Germany launched 

fishing vessels totaling 42,000 gross regis- 
tered tons. Twenty-seven were exported to 
the Soviet Union, France, Norway, West Ger- 

many, and Denmark. 
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Rated Third by Soviets 

A Soviet source has rated Hast Germany 
third, with only 14% of the total. (''Vodnyi 
Transport."') The discrepancy maybe due to 
incomplete data for 1967. 

Plans Data Center 

An electronic datacenter and data-re- 
trievalsystem on worldwide shipbuilding de- 
velopments should be completed by January 
1969 for the East German shipbuilding indus - 
try. Every 4 weeks the center will issue a 
review of the latest developments in the in- 
dustry to about 2,000 shipbuilding specialists. 
This must be considered an attempt by East 
Germany to become more competitive in 
selling vessels abroad. (''Ostsee-Zeitung,"' 
July 24.) 

West Germany 

FISHES OFF CANADA 

As their herring catches in the North Sea 
declined, West German vessels began fishing 
off the Atlantic coast of Canada early inJune. 
The vessels are supplied from the island port 
of St. Pierre off Newfoundland. Salted her- 
ring and frozen fish blocks will be trans- 
shippedfrom there to West Germany. (Fish- 
eries Council of Canada.) 

OK OK 

PLANS UNDERWATER LABORATORY 

By May 1969, the first German underwater 

laboratory will be lowered into the North Sea 
off the island of Helgoland. After tests at 
about 60 feet, it will be lowered about 135 
feet tothe bottom. The program, designed by 
the German agency for air and space re- 
search, will include marine-biological and 
medical studies. The latter will attempt to 
determine how heart and blood circulation 
react to physical work, both in and outside 
the pressure chamber, and to long periods in 
cold water. Other studies will be made on 
the foods best tolerated by aquanauts. (''Vest- 
kysten,"' July 10.) 

kK Ok 
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TRANSSHIPS SALTED HERRING 
FROM ST. PIERRE 

The first shipment of West German-caught 
salted herring from the northwest Atlantic 
arrived at Bremerhaven in July aboard the 
Dutch freezer-transport "Arctic.'' Four 
Bremerhavenherring luggers had caught the 
fish. The luggers, reporting continued good 
fishing, took some of the much-sought "full" 
herring and,by July 25, had landed about 
4,500 metric tons at St. Pierre. (U.S, Em- 
bassy, Copenhagen, Sept. 20.) 

Denmark 

FISHING PORT 
CELEBRATES FIRST BIRTHDAY 

The Danish North Sea fishing port of 
Hanstholm celebrated its first birthday on 
Sept. 8. The construction of the port was 
begun in 1960, Ever since 1917 other efforts 
to build alasting harbor had been unsuccess- 
ful. 

Drying plaice, a very valuable fish, in Denmark. Many are 
sold live in fish shops. 

Landings 

In the first year, 22,000 metric tons of fish 

were landed at Hanstholm. Nearly 75% were 
industrial fish for meal and oil production; 
the rest were food fish. Industrial landings 
brought 3 million kroner (US$400,000); food 
fish landings yielded about 8 million kroner 
($1.1 million). 
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Cutters Land 90% 

About 90% of the landings came from cut- 
ters home ported at other places in Denmark, 

showing Hanstholm's excellent location in 
relation to major North Sea Danish fishing 
grounds. If Hanstholm's own fleet continues 
to increase as it has during this first year, 
within five years it will number 100 cutters. 
(Asst. Reg. Fish. Attaché, U.S. Embassy, 
Copenhagen, Sept. 20.) 

OK OK 

LARGEST SIDE-TRAWLER BUILT 

M/S "Ellen Pedersen," the largest Danish- 
built side trawler, is 115 feet (overall length) 
and 203 grosstons. Lines and stability curve 
of the US$279,000 vessel were determined by 
computer at the Danish Ship Technical Re- 
search Institute. It can be diverted to line 
and purse-seine fishing. 

M/S EllenPedersen, largest Danish-built side trawler. First Dan- 
ish vessel equipped with refrigeratedsea-water cooling system. 

Seawater Cooling System 

It is the first side trawler in Denmark 
equipped with a refrigerated sea-water tank 
cooling system. The stern loading room can 
take herring and mackerelin seawater cooled 
to -1°C,(30.29F.), This system saves work 
on board, and gives better room capacity use 
than ice cooling in wooden boxes. There are 
two storerooms with a total space of 8,500 
cubic feet. (U.S. Embassy, Copenhagen, 
Aug. 9.) 

FISHING SALMON OFF GREENLAND 

Although the State's Ship Inspection Control 
office considered the vessels unsuitable for 
the hazardous trip across the North Atlantic, 
about 20 small Danish fish cutters, some 
only 20 GRT, fished salmon off Greenland 
this year. 

10 Cutters in 1967 

Greenland salmonfishing disappointed the 
10 cutters making the trip last year; stormy 
weather interferred with fishing. Neverthe- 
less, this year twice as many cutters were 
willing to risk everything for the chance of 
making a profitable catch. Danish interest 
was aroused when, in 1966, a Faroese line 
vessel caught US$200,000 worth of salmon in 

3 months. (U.S. Embassy, Sept. 3.) 

OK OX 

FISHES YOUNG HERRING IN NORTH SEA 

In recent years, many small boats from the 
Esbjerg industrial fishing fleet have fished 
young herring from nearby North Sea grounds. 
Other countries have often criticized this 
fishery because of its impact on abundance 
of adult herring in subsequent years. The 
North East Atlantic Fisheries Commission 
(NEAFC) has discussed the desirability of 
protecting these young herring but has taken 
no action. The Danes have been told that 
fishing young herring definitely has an effect 
on late fishing of adult herring elsewhere in 
the North Sea, including waters off the Scot- 

tish and English coasts. 

Declining Stocks 

North Sea herring fishing has become more 
dependent on strong year-classes because the 
stock in the southern North Sea has been 
drastically reduced by ten years of intensive 
fishing. In the 1950's, about 200,000 metric 

tons were taken annually; only 5,000 tons had 
been taken by October this year. Criticism 
of the Danish small herring fishery will in- 
tensify because the year-class being fished 
appears strong and others will object to this 
heavy fishing of juvenile stages. 

Criticism of Fishery 

Critics emphasize two points: (1) Danish 
fishermen damage subsequent years! fish- 
ing--in which they themselves participate-- 
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and, (2) reduction plants do not want small 

fish; they are difficult to process and meal 
and oil yield is poor. 

Needs Tagging Study 

NEAFC action to protect young herring has 
been postponed pending further study. An 
extensive tagging effortis essentialto deter- 
mine racial composition and mortality rate 
of stock fished on Bloden Ground. In May 
1968, the NEAFC decided that the study could 
not begin before fall of 1969, and would be 
contingent on more financial support from 
member countries. (U. S. Embassy, Copen- 
hagen, Sept. 17.) 

* KOK 

SETS MINIMUM PRICES 
FOR HERRING EXPORTS 

Minimum prices have been instituted for 
whole and cut herring exported to Common 
Market (European Economic Community, 
EEC) countries. The agreement, worked out 
primarily between Denmark and West Ger- 
many, was reached quickly because both 
needed it. Denmark wanted substantially 
higher prices than those prevailing, while 
Germany wanted to avoid sales of Danish 
herring at ''dumping" prices. Denmark was 
motivated, in part, by fears that Germany 
would request an end to the EEC customs -free 
quota, if low prices on Danish herring exports 
continued. Minimum price systems are al- 
ready in effect for some Danish pond trout 
and fresh cod fillets exports to other Euro- 
pean countries. 

EEC Common Fisheries Policy 

Because the EEC is Denmark's best cus- 
tomer for fish and fish products, they are 
extremely interested in avoiding any disrup- 
tion of the market while the EEC Common 
Fisheries Policyis under preparation. This 
policy has been delayed pending agreement 
on territorial fishing rights. It is doubtful 
that agreement will be reached on these, al- 

though the rest of the policy probably will be 
approved, (U.S. Embassy, Copenhagen, 
Sept. 20.) 
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REGULATES SALES OF 
PACKAGED FRESH FISH 

The growing supermarket trade in retail- 
packaged fresh fish in closed packages has 
ledto a new regulation. It covers whole fish, 
fillets, boned herring, crustaceans, fish roe, 

and fish liver. 

Provisions 

General provisions cover quality of the raw 
material, processing and packaging material. 
Packages mustbe clearly marked to indicate: 
(1) the type of commodity, (2) net weight, (3) 
registration number of the producer, (4) 

packing date and latest sales date (not in 
code), and (5) the highest permissible re- 
frigeration temperature, 5° C. (419 F.). The 
most noteworthy provision is that packaged 
fresh fish mustbe sold bythe retail shop be- 
fore close of business on the day after pack- 
aging. Eel and flatfish, whole and in pieces, 
maybe sold no later than the second day after 
packing. Fresh fish can be sold only in es- 
tablished retail fish shops! however, special 

permissionfor sale can be obtained by super- 

markets meeting hygienic requirements. 

Top Quality Assured 

Denmark, surrounded by productive fish- 
ing grounds, has no point more than 80 miles 
from the coast. Excellent quality fresh fish 
have been available to housewives in several 
hundred neighborhood fish shops. Super- 
markets are taking a greater share of this 
trade each year, largely with retail packaged 
items. New regulation assures that tradition- 
ally high quality fishery products will continue 
to be available. (U.S. Embassy, Copen-° 
hagen, Sept. 20.) 

OK OK 

FAROESE FISH OF F GREENLAND 

A large Faroese fishing fleet of 42 dis- 
tant-water long-liners, 10 trawlers, and about 
100 open motorboats was fishing near Green- 
land early in July. Long-liners andtrawlers 
fished cod banks off the west coast, while open 

boats with 4 or 5 men fished inshore. The 
small boats were transportedin special 'ex- 
pedition ships" and fished from Faeringehavn, 
Kangarssuk, Borgshavn, and Ravns Stor¢. 
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The Faroese 

The total population of the Faroe Islands 
is less than 40,000, but the islands are well 

represented each year in the large commer- 
cial fleet. The Faroese were pioneers in the 
area. They began fishing the grounds with 
very smallcutters inthe early 1920's. Their 
present distant-water fleet is one ofthe most 
modern. 

Products 

Primary products of Faroese distant-wa- 
terfisheries are saltfish and klipfish, which 
are exported to Brazil and southern Europe. 
Quantities of frozen fillets produced for the 
U.S. market are transported directly to Bos- 
ton on specially equipped refrigeration ves- 

sels. 

Principal Port 

Main base is Faeringehayn in the Godthaab 
district. The port is open to all vessels. It 
provides all supplies, including fuel, food, 
and fishing gear. It has a small hospital, 

radio-telegraph center, a Faroese seaman's 
hotel, and a Norwegian welfare home. 

This season, for the first time, Greenland- 

ers willbe permitted to land catches in 
Faeringehavn. 

Fillet Factory 

The Faeringehavn fillet factory produced 
3,000 metric tons of cod fillets in 1967. Its 

capacity has been expanded. (Asst. Reg. 
Fisheries Attache, U. S. Embassy, Copen- 

hagen, July 5.) 

Spain 

THE FISH CANNING INDUSTRY 

Spain's fish canning industry consists of 
508 very small plants each producing an 
average of 175 to 2,000 metric tons a year. 
The canneries are spread among the prov- 
inces of Galicia, Guipuzcoa, Viscaya, San- 
tander, Asturias, Lugo, Coruna, Pontevedra, 
Huelva, Cadiz, and the Canary Islands. The 

largest and best equipped are in Pontevedra 
Province, which has the greatest variety of 
raw fish, but the industry centeris in Galicia. 

Production Problems 

Nationalfish canning capacity is probably 
220,500 tons a year, but only 33% is utilized. 
Production is low (1) because canneries are 
too small, (2) equipment is antiquated, (3) 
labor is unstable and costly, (4) high price of 
oil used in canning, (5) low priced tin for can 
manufacturing is insufficient, (6) varnish to 
coat inside of cans is expensive, (7) raw 
material supply is a problem, (8) production- 
line techniques required to satisfy demand 
for high quality pack are lacking, and(9) there 
are tariffs and other charges on Spanish 
products in international market. 

Industry's Future 

Badly needed is a program of mergers, 
closures of small inefficient plants, and up- 
grading of existing plants, equipment, and 
methods. Cold-storage plants to even out the 
flow of raw material are required; so too is 
an intensive program to market finished 
products, It willtake a revolution in thinking 
by industry leaders to accomplish this. 
("Informacion Conservera."') 

Netherlands 

FISH INSPECTION 

Mandatory fish inspection is carried out 
by the Inspection Service for Consumer 
Articles through all stages of distribution. 
The program does not apply to Surinam and 
Netherlands Antilles. 

Local & Export Fish Checked 

The inspection program applies to both 
export and domestic fish trade. Canned and 
smoked fish are laboratory tested. Inspec- 
tions take place at wholesalers, at retailers, 

at processing plants, and at fish auctions at 
the border in case ofimports. After compul- 
sory sale atthe auction, the fishare no longer 
subject to inspection controls if transported 
by train, boat or truck. (U.S. Embassy, the 

Hague.) 



Italy 

REJECTS JAPANESE FROZEN TUNA 

Some Japanese frozen tuna shipments to 
Italy have been rejected because of poor 
quality and improper size. Italian buyers 
claimed the tuna were not fresh, had freezer 
burns, and were not properly headed and 
gutted. They also complained that the fish 
were larger than the size contracted. 

Increasing Rejections 

Growing competition on the Italian canned 
tuna market and consequent demand for 
better-quality pack are causing increasing 
rejections. Italian processors claim that, 
after cooking, the tuna develops green or dark 
meat, sponginess, putty-like condition, and 
petroleum odor. 

Prices Affected 

Due partly to the Italian buyers! stringent 
delivery requirements, prices of Japanese 

Norway 

HIGH-PROTEIN FISH MEAL PLANT 
IN OPERATION 

A/S Norod, Egersund, Norway, started 
production of high-protein, low-fat fish meal, 

this year. The plant, equipped with West 
German machinery, uses a conventional gaso- 
line extraction of fat. A gasoline explosion 
shortly after the opening of the plant dis- 
rupted operations until a few weeks ago. 

Plant at ¢ Capacity 

In August the plant was operating at three- 
quarters ofits 15,000-ton annual capacity, but 
was expected to run at full capacity shortly. 
Fat extraction of fish meal (mackerel) pro- 
duces protein and fat contents of 80.2% and 
0.7%, respectively. Extraction based onfresh 
raw materials, however, promises an 84% 
protein content and only 0.2% fat content. 
(U. S. Embassy, Oslo, Aug. 6.) 

OK OK 
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MECHANICAL FEEDER STACKS SARDINES 

Trio Maskinindustri in Stavanger, Norway, 
has developed a new type of mechanical feed- 
er tostack sardines. Small pneumatic fingers 
can pack about 40 cans a minute. A vibrator 
turns all thefish heads in the same direction. 
The feeder is equipped with a double conveyor 
system, synchronized by an electropneumatic 
device, to assure uninterrupted delivery to 
the processing machinery. 

U.S. Plant Using Feeder 

A Trio feeder, combined with a head- 

cutter and nobbing machine, at a Maine (U.S.) 

cannery, has an18,000fishper hour capacity, 
equal to the production capacity of 4 or 5 
humanworkers. Equipped witha belly-direc- 
tion device, the feeder can be combined with 

filleting or packing machines. 

Other Developments 

Trio alsohas developed grading machines 
for brisling and sardines, and large herring 
and mackerel. One, grading fish by weight, 
can handle 18,000 fish an hour. (Export 
Council of Norway, Oct.) 

KOK 

PLANS MORE FACTORY TRAWLERS 

Norway is expected to build more factory 
stern trawlers to satisfy the growing demand 
for kitchen-ready fishproducts. Norway has 
five such vessels. An additional factory 
stern trawler, now on order, will be the first 

to operate out of northern Norway. There is 
no difficulty crewing the new factory vessels, 
even though trips last several months. (U.S. 
Embassy, Copenhagen, Sept. 20.) 

KOK OK 

EQUIPS HERRING FACTORYSHIP 

The 193-foot ''Triplex,''a converted trawl- 
er purchased in Holland, successfully com- 
pleted sea trials during the summer and is 
now fishing. The vesselis equipped to purse 
seine herring and process them into fish 
meal, She carries freezing tanks for herring 
intended for human consumption and has 4 
auxiliary engines to power the fishing and 
processing equipment. The vessel makes 12 
knots. (U.S, Embassy, Copenhagen, Sept. 20.) 

Sjeortr 
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United Kingdom 

LOBSTER FARMING TO BE TRIED 
IN SCOTLAND 

A team of skin-divers has begun work on 
a lobster-farming project at Kinlochbervie 
and new lobster storage tanks have been 
opened at Grimsby. 

Instead of traditional creels, the Kinloch- 
bervie divers are laying large cages 6' sq. 
and 8' deep to provide cover for young lob- 
sters while they grow to commercial size. 
Pulford Estates Ltd., developers of the white 
fish industry in northwest Sutherland, will 

market the catch. 

Storage at Grimsby 

The Grimsby storage tanks were built for 
Minch Shell-fish Ltd. with a grant and loans 
from the Highlands and Islands Development 
Board. The new tanks should make a big 
difference to lobstermen in the Outer Isles, 

as the company hopes to take crabs, scallops, 
eels, and winkles, as well as lobsters. Ini- 

tially, 3 people willbe employed on the proj- 
ect, but additional labor will be hired when 
crab trade develops. (''Fish Trades Gazette.") 

Iceland 

MID-YEAR FISHERIES REVIEW 

The greatly reduced herring and capelin 
catch this year, uncertainty about northern 
herring stock migrations and doubts about the 
fall herring catch all point to a 1968 catch 
well below last year's reduced level. The 
decline in fishery exports during first-half 
1968 may foreshadow lower foreign-exchange 
earnings for all of 1968. 

By August 24, herring catch was 38,418 
metric tons; it was 156,661 tons in 1967. 
Capelin catch 78,073 tons; 97,165 tons in 1967. 
Gains in white fish catch have been more 
than offset by herring decline. 

The small herring catch has meant de- 
creased herring meal and oil production. 
Loss of the Nigerian market for dried white 
fish has meant that most white fish raw 
material has been salted and the rest used 
for freezing and reduction. 

Herring Production 

Salted herring production, amounting to 
35,000 barrels by June, had not even begun 
in mid-1967. Advance 1968 contracts for 
salted herring total 347,000 barrels. The 
USSR has ordered 100,000 barrels, to be 
salted in Sept.-Dec. this year: 40,000 to be 
delivered before end of year, and 60,000 

during Jan.-Mar.1969. Prices are based on 
last year's dollar prices and have been in- 
creased in terms of kronur to cover last 
November's devaluation. 

Exports Drop 

Poor catches caused a 30.8% decline in 
fishery exports in first half this year and, 
considering last year's kronur devaluation, a 
26% decrease in value from US$45 million to 
$33 million. Fishery exports declined over 
30% in value last year. 

On September 7 the government agreed to 
finance 75% of the Price EqualizationFund 
to offset fluctuation in export prices. When 
prices decrease,frozen product exporters 
are reimbursedfor the amount of the decline. 
Initially, the fund was financed 50-50 by 
government and industry. Under the new 
settlement, government will contribute 75% 

and industry 25%. Price guarantees are 
based on the export prices of Dec. 31, 1967. 
The government also agreed to provide 25 
million kronur (US$1 57 kronur) in 1968 for 
payment to freezing plants in proportion to 
their outputs. 

The quick-freezing industry's high do- 
mestic costs (costs and deficits in some 
cases were too great to benefit from last 
November's devaluation) and the importance 
of fishery exports made increased govern- 
ment assistance inevitable. (U. S. Embassy, 
Reykjavik, Sept. 12.) 



LATIN AMERICA 

Mexico 

SURVEYS GULF OF CALIFORNIA 

The Mexican Department of Fisheries has 
begun an intensive survey of Gulf of California 
fishery resources. It will be the most com- 
prehensive survey of this areasince the Jap- 
anese study made shortly before World War II. 

As part of the Government's program to 
develop fisheries, the surveyors will measure 
both utilized resources and those with poten- 
tial value. 

Survey Areas 

Thefirst survey of the eastern shore will 
include the head of the Gulf and the western 
side as far as San Felipe. The survey will 
extend as far as Teacapan, Sinaloa, a few 

miles south of Mazatlan. Field work, begun 
in late August, will continue through Septem- 
ber. 

Survey Ships & Methods 

A grid of trawl station lines has been laid 
out to cover the entire coastal area out toa 
depth of 20 fathoms. Eight shrimp trawlers 
donated byfishermen's cooperatives will 
make three 12-daytrips eachfrom Guaymas, 
Mazatlan, and intermediate ports. Abiologist 
and atechnician aboard each trawler will enu- 
merate catches and evaluate results. Addi- 
tional surveys outto 80fathoms will be made 
by the large French trawler that recently con- 
ducted commercial fishing tests undera 
French-Mexican loan agreement, 

Shrimp Studies 

While the Gulf survey is underway, a re- 
lated project is being carried on in the Gulf 
estuaries and lagoons. These areas are 
nursery grounds for young shrimp. Recent 
heavy increases in shrimp catches in Laguna 
Caimanero, near Mazatlan, have been attrib- 

uted to construction of artificial drainage 
canals that provide clean fresh water. The 
current project is to study other bodies of 
water with similar physical improvement 
work in mind. (Regional Fisheries Attaché, 
U. S. Embassy, Mexico, Sept. 8.) 

OK OK 
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FISH CANNING IN BAJA CALIFORNIA 

Baja California is the center of the Mexican 
fish-canning industry. The peninsula--State 
of Baja California and Territory of Baja Cali- 
fornia Sur--is animportant producer offresh 
and frozen lobsters, frozen abalone, totoaba, 

sea turtles, kelp, and other marine products. 

But canning and fish-meal manufacture are 
by far the most important parts of the in- 
dustry. 

Baja California State produces more ma- 
rine products than any other state in Mexico; 
the port of Ensenada produces more than any 
other city. In 1966, the State producedas 
much as Mexico's entire Gulf and Caribbean 
coasts. Veracruz and Sinaloa, next highest- 
producing states, each produced less than half 
as much, Only Sonora and Sinaloa exceeded 
the State in value of production, while the 
Territory's catch value was sixth in Mexico. 
Shrimp, the principal fishery in Sonora and 
Sinaloa, have an extremely high unit value. 
In Baja, the largestfisheries arefor species 
with a low unit price--sardines, mackerel, 

anchovies, kelp, and medium-price tuna. 
The fisheries for high-priced abalone and lob- 
ster are not large enough to bring Baja's total 
value up to first place. 

Canning for Domestic Market 

With two exceptions, all seafood canned in 
Baja California is produced for the domestic 
market. Canned tuna, sardines, anchovies, 

jack and Pacific mackerel, bonito, squid, 
mussels, and fish meal are sold entirely in 
Mexico. Baja produces nearly all the Mexican 
pack of abalone and tuna-scrap pet food. 

Over half the abalone pack is exported to 
Asia and the U. S.; the U. S. imports all the 

pet food. Canned abalone is the second most 
valuable Mexican fishery export. In 1966, 
export value of canned and frozen abalone 
meat was US$2,573,000. Baja produced 5,235 
metric tons of fish meal in 1966, over half 

the total Mexican production. 

History of Industry 

Commercial fishing in Baja California 
began about 1928, when the first canneries 

opened at El Sauzal near Ensenada, and at 
Cabo San Lucas at the southern tip of the 
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peninsula. Prior to World War II, three more 
canneries opened at Ensenada, and 2 or 3 

smallabalone plants were builtfarther south. 
Development was steady, and the fisheries 
now are the peninsula's largest industry. 
There are 13 plants in Baja; one packs only 
tuna, 2 produce only abalone, several can only 

sardines, mackerel, and anchovies; and a few 

can 2 or more of these. Six operate fish- 
meal plants using cannery offal and some 
whole fish. 

The canneries compare favorably with 
plants in the U. S., Canada, and Japan. Some 
older ones have antiquated equipment and rely 
on hand labor, while others have replaced 

obsolete machinery. The newer ones, out- 
fitted with the latest equipment, shine with 
stainless steel. Sanitation standards are very 
high, retorting times conform to the rigid re- 
quirements of the State of California. Some 
new canneries have imported practices, tech- 
niques, and even technicians from well-known 
plants in Spain, The industry blends the best 
from Mexico, California, and Spain. 

Ensenada Canneries 

The government-controlled Bank for De- 
velopment of Cooperatives (BANFOCO) has 
incorporated 5 of the canneries in Baja Cali- 
fornia. 

The largest fish cannery in Mexico, Pes- 
quera del Pacifico (BANFOCO), was built 6 
miles northwest of Ensenada to take advan- 
tage of a small natural harbor. Since then, 

the little bay has silted, and Ensenada has 
built a modern harbor. The fishing fleet 
unloads at the dock in the city, and the fish 
are trucked to the cannery. 

Pacifico is more than a fish cannery. It 
is really afood processing complex producing 
a great variety of canned products, seafoods, 
fruit, vegetables, fruit juices, tomato paste 

and puree, petfood, andfish meal. Originally, 
the plant only packed fish, then began proc- 
essing tomato sauce inwhich to pack the fish, 

and eventually branched into fruit and vege- 
tables. A reduction plant has been added to 
utilize the fish offal. 

Pesquera Peninsular (BANFOCO) is the 
oldest cannery in Ensenada, Formerly at the 
water's edge, it is now some distance from 
shore due to a land fill formed when the 

modern harbor was built. The fishing boats 
unload at the dock, or into floating offshore 

hoppers connected to shore by submarine 
pipelines. 

Peninsular specializes in packing sardines 
and anchovies in 4-o0z. and 12-oz,. rectangular 
cans. In late 1967, the plant began packing 
sea mussels gathered from rocks along the 
coast near Ensenada. Its fish-meal plant is 
equipped witha stick water plant for maximum 
utilization of cannery offal. Other Ensenada 
canneries give their fish offal to Peninsular; 
they find this more economical than operating 
individual plants to utilize small quantities. 

The BANFOCO canneries are supplied by 
2 company-owned purse seine fleets. The 
3-vessel tuna fleet fishes as far south as 
Peruvian waters. The 6-vessel sardine and 
mackerel fleet fishes local waters. The 
larger refrigerated seiners go as far south 
as Isla de Cedros, taking bonito and yellow- 
tail as well as sardines and mackerel. 

Three canneries are partly owned and 
operated by Spanish interests. 

Empacadora Galicia de Baja California and 
Empacadora Mar pack sardines and anchovies 
as Spanish-style sardines. 

Conservas del Pacifico, S. A. (COPASA) is 
owned 55% by a Mexican food, wine and olive 
producer, and 45% by a consortium of 3 Span- 
ish canning firms. It packs the greatest 
variety of seafoods of any one plant in Mexico. 

COPASA owns and operates the newest and 
only Mexican-built purse seiner in the tuna 
and sardine fishery. ''Copasa,'' an all-pur- 
pose, refrigerated vessel, fishes both tuna and 
sardines. When sardines are scarce inlocal 
waters, She fishes in the Gulf of California 
and lands catches at Guaymas. There the 
sardines are cleaned and headed for shipment 
to Ensenada by refrigerated truck. 

Empaca Portena packs Spanish-style sar- 
dines, 1-lb. oval sardines, and mackerel in 

1-lb. tall cans (salmon style). 

The locally owned Empacadora Costa Azul 
cans abalone for export. For the domestic 
market, Costa Azul cans abalone, anchovies, 

and mackerel, and cooks and freezes lobster. 

A fleet of privately owned small seiners 
provides anchovies, mackerel, sardines, and 
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squid for the 7 Ensenada canneries. The 
fleet, about 25 boats 45-60 feet long, makes 

one-day trips, fishing in daylight. Their 
seines are ring nets, or modified purse seines 
without turntables. Catch sold for canning 
brings Us$40 a ton. The canneries are ex- 
tremely quality conscious. Any anchovies not 
suitablefor canning are used inthe meal and 
oil plants and bring only $16 a ton. High 
prices for tuna, sardines, and anchovies at 

Ensenada reflect high prices paid by nearby 
California canneries. 

Southern Canneries 

Allcanneries south of Ensenadaare inex- 
tremely remote places. Their neighboring 
villages, from 1,000 to 1,500 people, depend 
almost entirely on the canneries, although 
there are lobster fisheries at 3 villages and 
one has considerable tourist business. Small 
company-owned refrigerated ships bring in 
perishables and carry out canned fish, fish 
meal, and frozen abalone meat. Coastal 
freighters also stop at some villages. All 
towns have airstrips for small aircraft re- 
quired to haul out live lobsters. The towns 
are desolate, frontier-style, aggregations of 
shacks, but they are surrounded by a stark 
beauty of sea and desert that holds great at- 
traction for visiting fishermen and yachts- 
men. 

One pioneer plant, PesqueraIsla de Cedros 
(BANFOCO), is on Cedros Island at the south- 
ern edge of Baja California State. It cans 
abalone and fish. Although at the southern 
edge of abundance of northern anchovy and 
mackerel, it is also at the northern limit of 

southern sardine, anddraws seasonally from 
all these resources. Over 25 years ago, the 
cannery was described as ''One of the cleanest 
I have ever seen." Itstillhas a good reputa- 
tion. A reduction plant uses cannery offal 
and whole fish. 

Cedros is served by a company-owned fleet 
of 5 small purse seiners or ring net boats. 
As at other southern canneries, the abalone 
divers are members of the fishermen's coop- 
erative associations that own the diving tend- 
ers. 

Pesquera de Bahia Tortugas (BANFOCO), 
an abalone cannery in the northern part of 
Territory of Baja California Sur, is on the 
beautiful landlocked harbor of Bahia Tortolo 

reat 

at PuertoSan Bartolome. To early American 
whalers, it was known as Turtle Bay, and 

visiting yachtsmen andfishermen still call it 
that. 

Empacadora de Baja California, at Bahia 
Asuncion, is the only abalone cannery without 
an unloading wharf. The supply ship and 
diving boats lie off the beach and transfer 
cargoby amphibious "ducks." Visiting fish- 
ery experts have described it as "one of the 
best operated small fish canneries we have 
ever seen." 

Years ago a small sardine cannery was 
built at San Juanico, but it never got into 
production. All traces of the village have 
disappeared and only the abandoned cannery 
building stands as a reminder. 

Bahia de la Magdelena, one of the world's 

largest landlocked harbors, supports two 
canneries. Though lying south of the northern 
anchovy abundance, they still can draw on 
what remains of the southern race of Pacific 
sardine. Thread herring and Pacific mack- 
erel are cannedas "'sardines'' and are used, 
with anchoveta and round herring, for fish 

meal. 

Pesquera Matancita (BANFOCO) is near 
the northern entrance to Bahia Magdelena. 
Like other canneries inthe south, it is a self- 

contained entity with power plant, water sup- 
ply, air strip, company stores, etc. Unlike 
the others, it can receive some supplies 

overland via a barely passable road. Two 
complete fish-meal plants and two canning 
lines can handle 170 tons of raw material a 
day. Matancitas is suppliedby 3small purse 
seiners. 

The other Bahia Magdelena plant, on Isla 

Margarita a little to the south, is probably 
the world's smallest combination sardine 
cannery and reduction plant. La Maritima, 
at Puerto Alcatraz, has a daily capacity of 
only 20 tons of raw material, whichis supplied 
by 3 very small seiners, 

Half Mexican Tuna Pack 

Over half the Mexican tuna pack is canned 
at Compania de Productos Marinos at Cabo 
San Lucas. The cannery, at the extreme 
southern tip of Baja, has operated continu- 
ously since about 1929. This was achieved 
despite changes in ownership, damage from 
tropical storms, and a change in marketing 



78 

Mexico (Contd.): 

from export to domesticin response to grow- 
ing Mexican demand. Marinos has enough 
cold storage room for 200 to 250 tons of fro- 
zen tuna, but other equipment is somewhat 

outmoded; the plant depends on hand labor. 

Skipjack and yellowfin are packed as first- 
line tuna; bonito and yellowtail are labelled 

economy. Scrap is used for fish meal in the 
reduction plant. 

Marinos! 4-vessel tuna fleet includes 2 
veteran pole-and-line live bait boats that have 
fished out of Cabo San Lucas for years. A 
third boat, the largest tuna vesselin Mexico, 

can carry 310 tons offrozentuna. Thefourth 
is owned by an Ensenada fishermen!'s cooper- 
ative. 

Several better-known tuna fishing banks 
are closer to Cabo San Lucas than to Ense- 
nada, and Marinos has a larger canning ca- 
pacity than Pesquera del Pacific, Ensenada, 
So they have worked out an informal arrange- 
ment allowing Ensenada vessels to sell catch 
at San Lucas when Pacifico cannot handle the 
fish--or when an Ensenada vessel must put 
into port with a catch too small to make a 
trip home worthwhile. 

Conservas de California is avegetable 
cannery in La Paz on the Gulf of California. 
It specializes in canned chilis and olives, but 

occasionally it packs small quantities of 
specialty sea foods. 

Can Factories 

Can factories in Ensenada and Monterrey 
provide standard-size cans forall Baja Cali- 
fornia canneries. Odd sizes and shapes, not 
available from Mexican can makers, are im- 
ported from the U.S. Canned fish may be 
shipped into Mexico from the Free Zone of 
Baja California duty-free, even when im- 
ported cans are used. 

Practically all canneries use their own 
labels and brand names and also pack under 
other labels for distributors, The 2 prin- 
cipal.tuna canners share some brand names 
and pack for one another when orders get 
ahead of production. 

The huge growth of the fish-canning in- 
dustry has comefrom the tremendous expan- 
sion of consumer demand during Mexico's 
economic development. Imported canned fish 

has always been in great demand among high- 
er income groups, and a bewildering variety 
of products is still imported from Europe, 
North America and Asia. As potential con- 
sumers increased, domestic canners took 
advantage of the growing market and began 
packing competitive products that are ac- 
knowledged copies of well-known imported 
favorites. Thereis a proliferation of Spanish- 
and Portuguese-style sardines, squid, mus- 
sels, U.S.-style tuna, and salmon- style mack - 
erel (there are no salmon in Mexico). Many 
labels even show the names of foreign com- 
panies that provided techniques and technical 
supervision. 

Peru 

FIRST PERUVIAN BULK 
SHIPMENTS OF FISH MEAL 

The first bulk shipments of fish mealfrom 
Peru apparently were acomplete success. In 
8 working days (between June 24-July 4), 
15,197 metric tons of bulk fish meal were 
loaded aboard a tanker, an operation normally 
requiring 13 days with the same quantity of 
sacked meal. The operation was repeated in 
August, 

The bulk meal requires only 57 cubic feet 
per ton, compared with 80 cubic feet per ton 
for sacked meal. Proponents of the new sys- 
tem claim up to $10 per ton may be saved by 
shipping in bulk. 

The experimental loading was carried out 
in Chimbote. Mealwas dumpedfrom sacks by 
hand and transferred via small conveyers into 
large canisters carried aboard trucks. (The 
cannisters were 6feethigh by 5feet 11 inches 
in diameter, and hold 25 tons of meal; each 
required 4 minutes to fill. Each truck car- 
ried 2 or 3.) The cannisters were trucked to 
dockside, lifted individually by crane, and the 
meal emptied into the hold of the tanker. The 
first operation employed 70 cannisters, 3 

cranes (with another held in reserve), 35 
trucks, and about one-third the personnel re- 

quiredinthe normal sacked-meal loading op- 
eration. The record operation employed 40 
trucks and 90 cannisters, All the meal was 
treated with a liquid antioxydant (Etroxiquina) 
and was subject to the requirements of the 
vessel owner and underwriters: curedfor 21 
days, treated witha minimum of 100 grams of 
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Photos: "Pesca." 

antioxygant per ton, fat content of the meal at 
time of shipment no more than 12 percent, 
and with temperature, moisture content, etc., 
similar to normal meal. During shipment, 
the holds were sealed and filled withinert gas, 
and the oxygen level kept below 2 percent. 

The experimental shipments were under- 
taken by 7firms, allmembers of the Peruvian 

Fisheries Consortium. The mealwas loaded 
aboard the Dutch vessel "Thuredrecht" 
bound for Rotterdam. The vessel made the 
trip in 20 days, unloaded its cargo in 1 day, 
and returned immediately to Peru. Another 
shipment was made August 20. Engineers 
plan to reduce loading time to 6 days by using 
larger cannisters (7 feet high, 6 feet in diam- 
eter, and holding 33 tons of meal) and reducing 
to 55 cubic feet the area required for a ton of 
meal. Another shipment was scheduled for 
October 17. ("'Pesca," July 1968.) 

oe ok ok 

JAPANESE FIRM TO INVEST 
IN FISH PRODUCTION 

Taiyo Fishery Co., one of Japan's leading 
fishery firms, is planning to buy all the shares 
of Industriad Del Mar (INMAR); the Japanese 
company already owns 50%. Taiyo believes 
that a wholly owned subsidiary willbe profit- 
able because fish meal export prices have 
stabilized and the anchovy catch has in- 
creased. The company also intends to buy 2 
fish meal plants to expand its business in 
Peru. 
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The INMAR fish meal plant at Atico, close 

to the Chilean border, is too far from the 
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fishing grounds to operate efficiently. Taiyo 
wants to acquire plants at Chimbote, innorth- 
ern Peru, and at Callao and Pisco, in central 

Peru, to even out operations. Two companies 
will be selected from about 10 local firms. 

To Increase Production 

Taiyo, hoping to have INMAR operate about 
30 fishing boats, expects to increase fish meal 

production to 100,000 metric tons annually-- 
about 3 times present capacity. The Japanese 
company also plans to include shrimp, tuna, 
and sea bream in INMAR's operations. 
("Japan Economic Journal," Oct. 8.) 

Nicaragua 

PRODUCTION AND EXPORTS 

During the first 6 months of 1968, the 
Nicaraguan fishing industry produced nearly 
3.9 million pounds of fishery products --most- 
ly shrimp and lobster--worth over $3 million. 
Nearly all the shrimp was exported, primarily 
to the U. S. Between 71 and 81 shrimp ves- 
sels and45 to 53 lobster boats operated dur- 
ing the period. 

Jan.-June Production and Export Totals 

Production ie Exports 
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Shrimp, frozen... 
M dried ... 

Lobster, spiny... 

(Instituto de Fomento Nacional, ''Boletin In- 
formation Pesquero No. 8.") 

Chile 

JAPAN EXPLORES FOR TUNA OFF CHILE 

The Japanese Fisheries Agency has re- 
leased the first interim report on the tuna 
long-line explorations by the research vessel 
"No. 31 Azuma Maru" (340tons) in the upper 
latitudes off the coast of Chile. 

At Puerto Montt, southern Chile, customers buy directly from 
fishing boats at low tide. (FAO/S. Larrain) 

Areas Explored 

The vessel made 24 sets in the first of 4 
survey areas, 20° S.-35° S, and 100° N.-1300° 
N.,from May 23-June 25. The 31 metric ton 
catch--albacore 14 tons, bigeyed 8 tons and 
others--didnot includeblack tuna. The ves- 
sel operated in the second area, 20° S.-359S., 
and 70° W.-100° W., from July 4-Sept. 21. 
("'Suisancho Nippo,"' July 9.) 
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STUDIES MERGER OF TUNA PACKERS 

The Tuna Packers Association has pub- 
lished an interim report proposing packing 
plant mergers and industry modernization. 
The 139 plants owned by 112 firms would be 
reduced to 43 initially and to 14 through later 
mergers, 

Industry Difficulties 

Independent tuna packers are having 
trouble with raw material and labor prob- 
lems, increasing competitionin foreign mar- 
kets, and weakening competitiveness of the 
Japanese product, As South Korea and Taiwan 
are likely to begin tuna packing, Japan must 
strengthen her international competitiveness, 
The industry must accelerate modernization 
by streamlining production processes and 
consolidating operations, 

Initial Merger Plans 

Mergers would increase production by 
combining and mechanizing operations, In 
the U. S., 20 packing firms produce 20 mil- 
lion cases of canned tunaa year, The top 
seven pack 19,3 million cases, or about 2.8 
millionper firm, In Japan, 112 packers pro- 
duce 6 million cases a year at 139 plants, or 
about 43,200 per plant, Assuming that 500 
cases per day is the minimum output for 
economic plant operation, to pack 6 million 
cases the 112 packers could operate only 
107 days a year. However, if machine-pack- 
ing is adopted, minimum daily production 
would have to increase to 700 cases, plants 
would have to operate 200 days a year and 
minimum annual production per plant would 
thus be 140,000 cases, Topackonly 6 million 
cases a year, the number of plants would have 
to be reduced to 43, Increasing efficiency by 
using more packing machines and other mod- 
ern equipment will necessitate further 
mergers, 

Later Mergers 

A second merger would reduce the num- 
ber of plants to 31, producing 1,000 cases 
a day per plant andincreasing overall 
annual production to 6.2 million cases, The 
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fifth merger would cut plants to 14, each 
packing a minimum of 500,000 cases a year, 
for a total annual production of 6.8 million 

cases, 

Proposed Programs 

Cooperatives would be established for 
each group of packers, Means must be found, 
under existing law, to extend loans to the co- 
operatives and to assist packers who want to 
retire or transfer to other industries, Two 
different programs have been proposed to 
implement the mergers, One would set up a 
US$0.5-1 million subsidy program to assist 
packers withdrawingfrom the industry. It 
would be financed either half by the Govern- 
ment or wholly by the industry, 50-50 between 
packers and can manufacturers, The other 
program would setup a Government-financed 
purchasing agency to buy lots, plants, and 
business licenses from retiring owners, 
Land and facilities would be sold to parties 
other than tuna packers and the business li- 
censes soldonly to packers, No new license 
would be issued, restrictions would be im- 
posed on "outsiders" (packers not belonging 
to the Association), and fixed performance 
quotas established, (''Suisan Tsushin,"' Sept. 
isi) 

* Ok. OK 

DISBANDS TUNA PROMOTION 
ORGANIZATION 

The Japanese International Tuna Associa- 
tion, formed in 1956 to promote frozen and 
canned tuna exportstothe U. S., is to be dis- 
solved, The Association has been promoting 
tuna exports with funds provided by a 50% 
government subsidy, matched by contributions 
of 25% each from the frozen tuna producers 
and the canned tuna packers, However, fro- 
zen tuna producers, faced with growing pro- 
duction and export problems, have questioned 
the need for such a program, and their re- 
sistance has led to the decision to end the 
program, Future export promotions will be 
undertaken by the Japan External Trade Or- 
ganization (JETRO), with government sub- 
sidy. (''Nihon Suisan Shimbun,"') 

* Ok OK 
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TUNA PRICE 
STABILIZATION CONSIDERED 

The Federation of Japan Tuna Fisheries 
Cooperative Associations (NIKKATSUREN) is 
studying measures to stabilize tuna prices, 
primarily yellowfin, which have dropped more 
thanusual, NIKKATSUREN wants to build its 
own cold storages to regulate domestic tuna 
supply and so stabilize prices, In the export 
market, Japan alone cannot stabilize prices; 
she must seek the cooperation of South Korea 
and Taiwan, 

Demand High Quality 

Study of the domestic market indicates 
that demand for high-quality fresh tuna will 
grow. Consumption of medium - to high-grade 
fishis increasing inruralcommunities; since 
medium -quality tunais abundant, market de- 
mand for it must be stimulated. Promotion 
of fresh-fish consumption is important be- 
cause tuna bring higher prices on fresh mar- 
ket (for "sashimi" and "sushi'' trade) than 
when sold to packers, However, considera- 
tion also must be given to stabilization of 
supply tothe packers, who annually use over 
100,000 metric tons of raw tuna, They are 
faced with shortage of raw material, 

Adjust Tuna Supply 

To adjust tuna supply ondomestic market, 
NIKKATSUREN would have 5,000- to 10,000- 
ton capacity cold storages at Yaizu, Shimizu, 
and Misaki, Yellowfin landings would be 
stored during May, June, and July, when 
prices decline; they would be released after 
September, when prices begin going up, 
Normally, yellowfin prices decline during 
those months from around US$529 a short 
ton to $403-454 a ton exvessel, but this year 

prices fell to $333-365 a ton, 

As for storage methods under the supply 
adjustment plan, NIKKATSUREN either could 
buy thetuna landings, or store them for sale 
on a consignment basis, Since cold storages 
would have to be operated year-round, they 
also could be used seasonally to store alba- 
core, Skipjack, and bait saury. 

Export Market 

S. Korea and Taiwan have begun turning to 
the Japanese market becauSe of price de- 

clines in other markets. Taiwanese fisher - 
men are taking many bluefintunain the Indian 
Ocean, They want to sell them to Japan be- 
cause there is no market in Europe or the 
United States and Taiwanese demand is very 
limited, 

Some Japanese feel tuna imports should 
be handled through one agency and conform 
with NIKKATSUREN's pric e-stabilization 
program, However, many fear that imports 
of foreign-caught tuna would amount to sup- 
porting foreign fleet expansion, They want 
the countries seeking markets in Japan-- 
South Korea and Taiwan--to agree to stop 
enlarging their fleets. Under present cir- 
cumstances, this is questionable, (''Suisan 
Keizai Shimbun," Sept. 18 & 19.) 

% OK OK 

TUNA PACKERS HAMPERED 
BY SHORTAGES 

Packers in Yaizuand Shimizu pack close 
to 80% of all of Japan's canned tuna, They 
are being hampered by a raw fish shortage, 
caused by poor landings of summer albacore 
and a slowfallseasonskipjackfishery., Nor- 
mally, when fruit packing ends in early Sep- 
tember, packers switch to full-time tuna 
canning, Short supplies of albacore and skip- 
jack are making it hard for them to keep go- 
ing until tangerine packing startin November, 

Possible Plant Closures 

Some packers feel they should suspend 
production rather than lose money keeping 
plants open, However, if they stop, they have 
to pay their workers over 60% holiday pay to 
keep them for the next fruit-packing season, 
Besides, production stoppage would delay fund 
turnover and adversely affect the plant's fi- 
nancial position, (''Suisan Keizai Shimbun," 
Sept. 6.) 

%* OK OK 

ATLANTIC ALBACORE 
SHIPPED HOME 

The extremely poor summer albacore 
fishery off Japan and adomestic raw material 
shortage have caused some Japanese firms to 
ship albacore taken off Angola back to Japan, 
Some firms preferred to ship catches home 
rather than sell to other countries, because 
the small (about 13 kilograms or 28,6 pounds) 
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and fair quality fish either were rejected 
or brought very poor prices on the export 
market, Japanese packers, paying $428 -454 
a short ton, claimed the Angola-caught alba- 
core yield was low, only about 50% recover - 
able for brine-packed tuna production, 

The fishery off Angola was still good in 
August despite the passing of the peak fish- 
ing season, Vessels were catching around 3 
tons per operation, (''Katsuo-maguro Tsu- 
shin," Aug. 1.) 
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AVERAGE PRICES OF FROZEN TUNA 
EXPORTS TOU.S., JUNE-SEPT, 1968 & 1967 

Quantity 
Exported 

Export Prices 
Average Species Prod, 

(US$/Short Ton, 
f.o.b. Japan}... 

Note: Prices in brackets are for same months in 1967. 
1/Only one shipment in month. 
Source: Fisheries Attaché, U. S. Embassy, Tokyo, Oct., from 
Japan Frozen Tuna Exporters! Assoc. 
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BERING SEA GROUNDFISH CATCH UP 

Twelve mothership-type bottom trawl 
fleets in the Bering Sea had taken 505,000 
metric tons of fish by July 25, about 20,000 
tons more than in 1967. The high catch was 
due entirely to the large amount of Alaska 
pollock taken by 5 meal and minced meat 
factoryship fleets, Catches of most other 
species were sharply below last year's, Pa- 
cific oceanperch landings of 3,000 tons were 
13% of 1967's catch and the 7,000-ton her- 
ring landings were less than one-third, Her- 
ring catch was low because there were no 
good concentrations of egg-bearing fish off 
Cape Olyutorski, In early August the four 
herring fleets inthat area began fishing 
tanner crab. ('Nihon Suisan Shimbun," Aug. 7.) 

%* OK OK 
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1967 FISHERY CATCH HIT HIGH 

Data from the Japanese Agriculture and 
Forestry Ministry indicate that 1967 fishery 
production was arecord 7,824,000 metric tons 
(excluding whales), This was 10 percent, or 
722,000 tons, more than 1966 landings of 
7,103,000 metric tons, (On April 12, 1968, 
the Ministry had released preliminary data 
showing 1967 fishery production about 7,7 
million metric tons.) 

Marine fisheries accounted for 7,24 mil- 

lion tons of the total, 10 percent more than 
1966's 6.56 milliontons, (''Suisan Tsushin.") 
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IMPLEMENTS KENNEDY 
ROUND TARIFF CUTS 

On July 1, Japan effected a simultaneous 
tariff reduction on imports, Under the Ken- 
nedy Round, Japan agreed to a two-fifths cut 
onitems listedfor a 50% reduction over a 5- 
year period, Frozen tuna and salmon, and 
canned fish are among fishery products af- 
fected by the reduction, Initial cuts on fish- 
ery products willreduce the 10% duty on fro- 
zen fish imports to 8% and the 20% duty on 
canned fish to 15%, Fisheries Agency offi- 
cials and industry leaders foresee no seri- 
ous adverse effect on the domestic industry, 
Some observers feel that the reduced levy 
may serve to stimulate rising frozen tuna 
imports, (''Nihon Suisan Shimbun,"') 
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SHRIMP IMPORTERS ADOPT 
STANDARD PURCHASE CONTRACT 

The Marine Products Importers Associa- 
tion adopted a standard contract for use in 
purchasing shrimp from foreign countries 
(excluding Mexico), The contract will pro- 
tect Japanese trading firms against heavy 
losses when shipments contain uneven-sized 
shrimp or weight shortages, Such cases have 
occurred frequently indeliveries from south- 
east Asian countries this year, Claims of 
contract violations are difficult to settle under 
present procedures, since the buyer, by means 
of letter of credit, makes full payment at the 
time of purchase, The new contract, while 
not stipulating any definite amount payable by 
letter of credit (the Association plans to ne- 
gotiate for an80-percent L/C payment), does 
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provide for final inspection of shipment at the 
port of destinationinstead of accepting deliv- 
ery on ''f,o.b. final'' conditions, 

Mexican Imports 

Imports from Mexico will be regulated 
voluntarily to avoidoversupply. Trading 
firms importing shrimp from Mexico will 
notify the Association of the quantity loaded 
on vessels. Whenthe quantity reaches a cer- 
tain level, the Association will advise im- 
porters not toorder any more shipments dur - 
ing that month, Claims against Mexican 
shrimp will be handled jointly by the trading 
firms, (''Suisan Tsushin," Sept. 20.) 

KOK OK 

EXPECTS TO IMPORT 4,000 TONS 
SALMON ROE 

Salmonroe imports from Alaska and Can- 
ada began in July, but by August 15 total im- 
ports were only 130 metric tons. 

Production 

The pink salmon season peaked in mid- 
August in all parts of Alaska (Bristol Bay, 
Cook Inlet, Prince William Sound, and Ket- 
chikan), but the ratio of males was higher 

than expected and salmon roe production was 
low. Nevertheless, combined Alaskan and 
Canadian salmon roe production was expected 
to reach 4,000 tons, 

Prices 

Red salmon roe prices started about 7 
cents a pound below the first price last year. 
No appreciable price fluctuation has been 
noted since, Demand was highat mid-Au- 
gust and there was a shortage of salmon roe 
produced by factoryship. Prices were ex- 
pected to remain stable until the season's 
peak in September and October. There will 
be a carryover to next year if production 
does reach 4,000 tons, 

Mid-August shore prices per pound were: 
chum salmon roe: first grade US$2.60; sec- 
ond grade $2.50; third grade $2.40. Red salm- 
on roe: first grade $2.40; second grade $2,30; 
third grade $2.00, Silver salmonroe: second 
grade $2.00; third grade $1.80. (''Suisan Tsu- 
shin," Aug. 17.) 

* OK OK 

IMPORTS MINCED FISH FROM TAIWAN 

Edible fish cake processors in southwest- 
ern Japan, faced with an acute shortage of 
raw material, are planning toimport ''surimi" 
(minced fishmeat) from Taiwan. Recently 
survey teams sent to Taiwan found an abun- 
dance of lizardfish and croaker, suitable for 
"surimi.'' The processors will provide tech- 
nical assistance for production of fresh, high- 
quality material. ("Suisan Keizai Shimbun,") 

% OK OK 

IMPORTS SOVIET FISH MEAL 

Five major trading firms have imported 
about 4,000 metric tons of white fish meal 
from the USSR, This was Japan's first pur- 
chase of Soviet fishmeal this year, In 1967, 
a shipment of Soviet meal could not clear 
Japanese Customs and was exported to an- 
other country. 

Prices 

Import price was about US$172-175a 
metric ton, Yokohama warehouse delivery, 
about $11.00-14.00 lower than the Japanese 
factoryship meal price. (''Minato Shimbun," 
Aug. 22.) 

Ok OK 

SWORDFISH EXPORT PRICES 
AT RECORD HIGH 

Export prices for swordfish shipments to 
the U.S. reached a record high in July. 
Prices for swordfish fillets (50-70 pound size) 
in July-Aug. were around 55 cents per pound 
c. & f., about 20 U.S, cents above compar- 
able 1967 prices which averaged 34,2-35,.2 
U.S. cents, This sharp gain is attributed to 
poor swordfish landings inthe U.S, Low 
productionin Canada and Peru, the two other 
major swordfish suppliers, also contributed 
tothe pricerise, Prices per pound for sword- 
fish exports tothe U.S, during first half 1968, 
for 50-70 pound size fillets c, & f., rose from 
39.7 cents in January to 47,6 cents in June, 
("'Suisan Keizai Shimbun," Aug, 13.) 

KOK OK 

WHALE OIL PRICES DOWN 

Estimated fin whale oil production for the 
current North Pacific whaling seasonis about 
15,500 metric tons, Contract price of about 
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US$130 a metric ton is about $10 below the 
price for fin whale oil produced in the Ant- 
arctic whaling season, Whaling companies 
have made concessions because the total pro- 
duction will be sold on the domestic market, 
Producers are satisfied despite the low con- 
tract price because the overseas market for 
soybean oil, fish oil, and fin whale oil is ex- 

tremely slack. 

Down $30 A Ton 

Sperm whale oil productionfor the current 
North Pacific whaling season is estimated at 
20,000 tons, Prices are expected to be about 
$142 a ton, compared to last season's $172, 
Nearly allthe sperm whale oil production will 
be sold to domestic users. 

* OK OK 

OYSTER CANNERS CUT PACK 

The canned oyster pack this year will be 
reduced 35% from last year, to 1.25-1.30 
million cases, Despite such a marked re- 
duction, many cannershave large inventories 
totaling 200,000-250,000 unsold cases. 

Large Inventory 

The large stocks have accumulated due to 
aninactive export market, and uncertainty in 
purchases because of canned oyster produc- 
tion in the Gulf area of the U. S. Financial 
helpis needed to prevent canners from sell- 
ing at low prices, causing chaos in the mar- 
ket. Hiroshima canners had planned to ex- 
tend some financial help to cover unsold 
stocks, but the help had not materialized by 
mid-July. 

The market is expected to improve this 
fall and winter, ("Suisan Tsushin, July 12.) 

KOK 

FREEZES SEA URCHIN EGGS 
SUCCESSFULLY 

A simple method of freezing sea urchin 
eggs has been perfected by the Iwate Pre- 
fectural Fisheries Laboratory. Sea urchin 
eggs, a delicacy in Japan, are served raw at 
high-class "'sushi'’ restaurants. ''Sushi'' is 
raw sliced fish served onrice, Chemical 
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preservatives, ordinarily used to retain 
freshness, produce an off-flavor after ex- 
tended storage. In new freezing technique, 
fresh eggs are soaked in brine for about 10- 
15 minutes and then are quick-frozen, This 
may open a newfieldin sea urchin egg proc- 
essing. (''Minato Shimbun,'' Sept. 17.) 

OK OK 

AGAIN SEEKS PROTECTION FROM 
GEAR THEFTS OFF MEXICO 

The Federation of Japan Tuna Fisheries 
Cooperative Associations (NIKKATSUREN) 
has again asked the Japanese Fisheries Agen- 
cy to send a "guidance" vessel to the waters 
off Mexico to protect Japanese vessels against 
continued gear thefts. During April to July, 
13 cases of gear thefts, amounting to over 
US$10,000 in losses, were reported by Japa- 
nese long-liners fishing off Mexico, 
NIKKATSUREN fears that continued occur- 
rence of such interferences could lead to 
conflict onthe high seas, This problem, 
however, is presenting considerable difficul- 
ties to the Agency since it cannot file pro- 
tests without knowing the nationality of the 
offending vessels, and sending of a ''guidance" 
vessel to such distant waters would entail 
much expense, (''Katsuo-maguro Tsushin," 
Aug. 6.) 

OK OK 

CANNED MACKEREL MARKET 
IN U. S. SURVEYED 

The Japan External Trade Organization 
(JETRO) has reported the results of the 
canned mackerel and saury marketing survey 
conducted in the U.S. The survey revealed 
that in Atlanta, Georgia, Negro housewives 
were the principal consumers of canned ''wet 
fish," and market demand will continue at 
present level. 

Hopeful About U. S. Market 

The Japanese hope the U, S, market, which 
only recently began importing canned mack- 
erelin quantity, willprovide a good outlet for 
the Japanese product, Between December 
1966 andearly 1967, the U. S. imported from 
Japan 200,000 cases of canned jack mackerel 
and 445,000 cases of canned Pacific mack- 
erel, 



86 

Japan (Contd.): 

Atlanta Survey 

In Atlanta, canned jack mackerel were the 
most widely used canned ''wet fish,'' Inter- 
views with Negro householders showed that 
91-93 percent of the respondents in all income 
categories used canned jack mackerel, while 
only 4-13 percent reported buying canned 
Pacific mackerel. The market for canned 
saury was very limited, Between 90-94 per- 
cent of the Negro housewives of all age groups 
reported using canned jack mackerel, Among 
the white population, only 16 out of 100 re- 
spondents said they used canned mackerel, 
Among the canned "wet fish," jack mackerel 
was the most popular because of its lower 
price (according to 97 percent of the re- 
spondents), 

Served in Several Ways 

Housewives said they served canned fish 
in fish loaf, salad, and sandwich, in that 
order, Canned tuna was by far the leading 
choice, followed by canned salmon, Retail 
stores surveyed showed that most of the re- 
tailers in Philadelphia and Atlanta handled 
canned jack mackerel, while only a few chain 
stores carried canned Pacific mackerel, The 
canned saury market was extremely limited. 
As for the country of origin of canned mack- 
erel marketed in Philadelphia and Atlanta, 
7 out of 13 chain stores said they sold only 
U. S. domestic products, while 4 reported 
handling imports from Japan and 2 said they 
carried South African products, (''Nihon 
Suisan Shimbun,"') 
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Malaysia 

SARAWAK'S FISH IMPORTS 
DRAIN FOREIGN CURRENCY 

In 1967 Sarawak imported about US$670,000 
worth of salted, dried, and boiled fish; about 
$180,000 worth of fresh-frozen or refriger- 

ated fish; and almost $670,000 worth of canned 
fish. Fish must be imported to meet Sarawak's 
needs from October through January when 
local fishing comes to a halt, This off-sea- 
son, known as ''Landas,'' causes the State an 
annual loss of over $1.5 million in foreign 

currency, 

Lack of Local Facilities 

Sarawak lacks fish-freezing and refriger- 
ated-storage facilities and has no efficient 
marketing organization to help solve the cur- 
rency drain problem, Furthermore, there 
are no large fishing vessels above 100 tons 
capable of fishing during ''Landas,"' 

Inshore Trawling Opposed 

Fearing depletion of stocks, local fisher - 
men are opposed to trawling inside the 30- 
fathom limit. The Marine Fisheries Depart- 
mentis considering new regulations limiting 
trawl depth and net mesh size, The Depart- 
ment wants trawling to continue so that the 
fishing industry can become self-supporting, 
Eight trawling licenses were issued in 1967 
but foreign companies! requests to trawl in 
Sarawak waters were rejected because of 
local opposition, (U.S. Consulate, Kuching.) 

gra) 183) Re 

UNDP FISHERIES TRAINING CENTER 

The Malaysian Government has asked the 
United Nations Development Program (UNDP) 
for assistance in establishing a fisheries 
training center at Penang. The UNDP will 
contribute US$1,336,700; the Malaysian Gov- 
ernment $1,441,000. The Food and Agricul- 
ture Organization (FAO) will administer the 
5-year project, 

Training Program 

The present fishing industry, confined al- 
most entirely to shallow inshore waters, op- 
erates with small, rather primitive vessels 
and old-fashioned gear. Introduction of more 
sophisticated equipment and vessels, for ex- 
pansion into offshore waters, will require 
training of crews andtechnicians, Crews and 
technicians will receive training in naviga- 
tion, fishing, and operating vessel engines. 
Three different courses will be given--short 
courses for existing crews in operation of 
sophisticated vessels and gear; longer 
courses for new crews; and courses on mod- 
ern shrimp fishing for trainees from Sabah 
and Sarawak, An international training team 
will include a project manager, a chief in- 
structor, 2 master fishermen, a fishing gear 
expert, an electronics specialist, and con- 
sultants. UNDP will provide expert services, 
fellowships, a training vessel, fishing gear, 
vehicles, and equipment for shore training, 



Malaysia (Contd,): 

Upon termination of UNDP support, the Ma- 
laysian Government will operate the center. 

Changes in Fishery Industry 

Introduction of improved fishing gear and 
mechanization of fishing vessels is changing 
Malaysia's fishing industry rapidly, Vessels 
with inboard engines increased from 1,500 in 
1957 to 9,300in1966. During the same period, 
annual fish catches in West Malaysia in- 
creased from 111,000 metric tons to 234,000. 
The profitable centralized trawl fishing is 
expanding. In East Malaysia, foreign com- 
panies and local enterprises are participating 
in the expanding shrimp fishery. 

Conflict With SE Asia Center 

The UNDP project may conflict with the 
Southeast Asian Fisheries Development Cen- 
ter, approved by the Manila Conference on 
Southeast Asian Agricultural Development in 
April 1967. That Center, composed of an 
oceanic fishery training division in Bangkok 
and an oceanic fishery research division in 
Singapore, was to train fisheries technicians 
of the Southeast Asian countries, to develop 
fishing grounds and to investigate fishery re- 
sources of Southeast Asia, The original 
agreement, drafted by Japan, called for a flat 
assessment of member countries, This was 
rejected with Malaysia's initiative. Arevised 
agreement recommended voluntary contribu- 
tions of unspecified amounts, Establishment 
of the UNDP supported Fisheries Training 
Center may induce Malaysia to withhold fi- 
nancial support from the Manila project, If 
other members follow such a policy, the 
southeast Asia Center would collapse. 

South Vietnam 

CONSTRUCTS FISHERY PROJECTS 
WITH U. S. AID 

The Agency for International Development 
(AID) will contribute over US$42,000 toa joint 
project to rebuild La-Gi harbor in Binh Tuy 
province, Availability of a usable harbor 
should increase the localfish catch consider - 
ably, 
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Builds Saigon Wholesale Fish Market 

Construction of the U. S. financed Saigon 
wholesale fish market beganin June, The 
project, consisting of a wharf, a wholesale 
fish market, and a cold-storage plant should 
be completed by the end of the year. (AID 
Saigon.) 

North Vietnam 

USSR AIDS FISHERIES 

The research vessel ''Onda" of the Pacific 
Institute for Fisheries and Oceanography 
(TINRO) returned to Vladivostokin June after 
an 18-month cruise to North Vietnam where 
Soviet specialists trained fishermen, helped 
organize shore processing plants, and advised 
on marine fisheries development, 

Soviets have intermittently provided fish- 
eries aid to North Vietnam since the early 
1960s, They have joined the North Viet- 
namese in fisheries research in the Gulf of 
Tonkin, Most ofthis joint research effort has 
been conducted by TINRO scientists. 

Cooperative fisheries research was ini- 
tially sponsored by the West Pacific Fisheries 
Commission which included, in addition to 
North Vietnam, North Korea, Communist 
China, and Mongolia, Afterthe Chinese with- 
drew from the Commission in 1966, the USSR 
continued aid to North Vietnam and North 
Korea on a bilateral basis, 

Gulf of Tonkin Survey 

A comprehensive survey of fishery re- 
sources inthe Gulf of Tonkin was carried out 
in 1959-1960 by 3 TINRO vessels: ''Onda," 
"Pelamida,'' and 'Orlik,"’ Similar research 
continued in subsequent years, 

In late 1965, under a Technical Assistance 
Program, the USSR supplied Hanoi with 3 
medium freezer trawlers (''Maiak" class of 
about 800 grosstons), These vessels can stay 
at seafor 50 days and have a 200- metric-ton 
fish hold capacity, 
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Pakistan 

FISHING INDUSTRY PROGRESSES 

The income of West Pakistan fishermen 
has increased appreciably in the past decade 
with government, U.N.,and U. S. assistance. 
The 9-year-old fish harbor and market at 
Karachi has affected the lives of fishermen 
and theirfamilies. Thefishermen are mech- 
anizing their boats, getting better gear and 
equipment--and making larger catches. Still, 
only a minority of the more than 5,000 fishing 
boats along the W. Pakistan coast has been 
mechanized. 

Fishermen's Cooperative Builds 

A fishermen's cooperative has built and Fig. 2 - Typical net-repairing scene on the jetty. (FAO/J. Olsen) 

equipped a hospital, schools in some villages, 
and provided fresh, pure water. Helping in 
these developments were the U.S. with money 
and equipment, and FAO with plans for the 

harbor and market, 

Facilities at the fish market include stores 
for nets, gear, equipment spares, oil and 
petrol. These supplies are available cheaply 
at easy terms by the fishermen's cooperative 
society. 

SSNS SE Ss 

Fig. 1 - Fishermen strain Karachi surf for small fish and crabs. Fig. 3 - Dried fish for auction. Both fresh and dried fish of all 
Karachi harbor is to the right; to the left is a small island, near kinds and crustaceans are auctioned. (FAO/J. Olsen) 
which masts of a sunken ship indicate shoals. (FAO/W. Williams) 
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Pakistan (Contd.): 

Fig. 4 - Fresh fish from the Arabian Sea are brought to this busy Fig. 6 - Boy selling 'Kachra" at fishing village 11 miles from 

Karachi market every day. (FAO/W. Williams) Karachi. (FAO/W. Williams) 

Fig. 5 - Fish-drying yard in Karachi. 
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SOUTH PACIFIC 

Australia 

TASMANIA HAS GOOD 
FISHERY POTENTIAL 

Interest abroad is growing in the fishery 
potential of areas adjacent to Australia's Tas- 
manian territorial waters. There have been 
reports of substantial concentrations of fish- 
ery resources that indicate a good future for 
joint ventures byforeign and Australian busi- 
nessmen. 

From small beginnings a few years ago, 
abalone fishing has developed into an impor- 
tant export industry. It is second in impor- 
tance among all Tasmania fishery products 
only to the spiny lobster. Industry growth 
was (weight in lbs. of meat): 

A$350,000 } A$101,000 | A$25,700 

More substnatial growth is expected inthe 
near future. 

Companies Active 

Safcol (Tas.) Pty. Ltd. and Planet Fisher- 
ies (Tas.) Pty. Ltd. are processing abalone 
in Tasmania. Afactory at Margate, operated 
by Gourmet Sea Foods, is producing tender- 
ized abalone steaks mainly for export to the 
U. S. and the Orient. W. Angliss and Co. 
(Aust.) Pty. Ltd. plans to expand all over Tas - 
mania infishprocessing. This project is ex- 
pected to take up to 10 years and costover 
$3,000,000. (U. S. Consul, Melbourne.) 
Note: A$1 = US$1. 12. 

KKK 

SOVIET SHRIMP FISHING IN 
GULF OF CARPENTARIA 
CREATES UPROAR 

The Soviet stern trawler ''Van Gogh" fish- 
ing shrimp in the Gulf of Carpentaria has 
caused an uproar in Australia. Australian 
fishermen claim that Van Gogh wailed her 
sirens at them as soon as sizable shrimp 
stocks were spotted, forcing them to scatter 
to prevent collision with the giant Soviet ves- 
sel. This harassment is blamed for having 
deprived the Australians of $24,000 worth of 

shrimp in one sweep. Some fishermen ''took 
a couple of shots at the vessel witha carbine." 
Prime Minister Gorton ordered a Royal Aus- 
tralian Air Force plane to patrolthe Gulf and 
dispatched an armed Navy patrol boat. The 
Government has protested to the Soviet am- 
bassador in Canberra against alleged intimi- 
dation and harassment of Australian trawlers 
by the Van Gogh. Despite this, the Van Gogh 
rescued the crew of an Australian trawler 
sinking in the Gulf, and the Soviet captain 
threw a vodka party for them. (''The Washing- 
ton Post," July 12 & 14; Radio Melbourne, 
July 11; UPI, July 13.) 

Van Gogh 

The Australian press reports the Van Gogh 
is trawling for shrimp in 8 fathoms 40 miles 
off Karumba on the southeast coast of the Gulf. 
She can catch and process 70 tons of shrimp 
in 24 hours. She has a fish meal plant to 
process offal and less valuable species and 
is believed tobe the mothership of 10 smaller 
freezer trawlers. The vesselcarries a crew 
of 103, including a number of scientists, 33 

women, 2 physicians, a dentist, and a nurse. 

The Van Goghis apparently surveying shrimp 
resources and may be exploring for other 
species since she carries nets with mesh 
sizes too large to catch shrimp. (U.S. Con- 
sulate, Brisbane, July 2; ''Brisbane Courier 

Mail," July 2 and 3; "The Telegraph," Bris- 
bane, July 1.) 

Industry Expansion 

Australiahas been preparing a major ex- 
pansion of the shrimp industry into the Gulf of 
Carpentaria since 1963, when researchers 

found commercial stocks there. Schooling by 
sexually mature shrimp occurs in the Gulf 
from March to September; the schools pro- 
vide the commercial catch. Exploratory 
trawling, which landed over 70,000 pounds of 
mixed shrimp during the last 12 months, has 
prompted commercial Australian companies 
to plan construction of 6to10 shrimp-fishing 
ports from Darwin to Cape York, and to look 
for 200-300 shrimp boats in the Gulf by mid- 
1969. ("Fishing News International," June 
1968.) 



AFRICA 

Ghana 

PLANS FISHING INDUSTRY EXPANSION 

Since the fishing industry has been able 
to meet only 50% of the annual fish require- 
ments, the government is planning on expan- 
sion of fisheries aid. A Fisheries Training 
School is being established with Norwegian 
assistance, US$1 million working capital will 
be provided for the State Fishing Corporation 
(SFC), andthe harbor at Takoradi will be ex- 
panded to relieve overcrowding at Tema. In 
January 1969, fishing gear will be placed on 
an open general import license making it 
more readily available to local fishermen. 

Fig. 2 - Small trawlers landing fish in Tema. 
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Fig. 3 - A fisherman seining. 

Fig. 4 - Ghana's coastline has no natural harbors and surf- 
boats are commonly used. (FAO Photos: A. Defever) 

State Fishing Corporation 

SFC, which has been losing money since 
its inception in 1961, has yet to fulfill its 
quota of fish for the local market. After the 
government announced that it was giving the 
corporation a ''second chance,'' SFC beganan 
internal reorganization. Several senior of- 
ficers were dismissed and over 100 others 
were asked to re-apply for their jobs--only 
the most qualified will be rehired. 
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Ghana (Contd.): 

Trawler Conversion 

A Japanese firm has offered to convert 
the Government's 10 Soviet-built trawlers 
into tuna fishing vessels. The trawlers, idle 
since the February 1966 coup, were recently 
offered for sale--but notakers. The Jap- 
anese estimate that itwilltake a yearto con- 
vert the vessels. Meanwhile, a10-man Soviet 
technicalteam is talking with the Government 
on several subjects, including the fate of the 

trawlers. 

Idle Fishing Vessels 

The Norwegian firm holding a manage- 
ment contract for SFC has loaned it about 
US$340,000 to purchase spare parts for re- 
pair and maintenance of 7 idle Norwegian- 
built fishing vessels. SFC also is buying 4 
new British-built fishing vessels; 2 will be 
delivered soon. Ghana hopes to have 10 ves- 
sels seaworthy by the end of 1968. (U.S. 
Embassy, Accra, Aug. 1 and 10.) 

South & South-West Africa 

SHOAL FISH CATCH IN 
FIRST HALF REPORTED 

Division of Sea Fisheries data show the 

following Cape west coast shoalcatch for the 
first 6 months of the 1968 and 1967 seasons: 

Jan.-June 

. . (Short Tons). . 

South Africa: 
IPalehalradsteverieiceuehse 100,404 z 

Maasbanker...... 1,365 8,940 

IMackerelyiior-aawee 44,587 153,095 

PN AUOMVON AA Aan) dlp ano 137,217 169,635 

Red-eye herring... 14,671 13,966 

elotsiel etter ts 298 ,244 420,366 

South-West Africa: 
Pilchard se ata 489 ,924 491,429 

RAEN eS 54 100 
Saserouicy oeee bs 63,635 6,098 

bao aor ol 553,613 497,627 

Catch of 2 Factoryships 

Also, the 2 South African factoryships took 
393,883 tons of pilchards for the first six 

months in 1968. (''The South African Shipping 
News and Fishing Industry Review," Aug. 
1968.) 

KK OK 

REACH FISHING AGREEMENT 

South Africa and South-West Africa have 
agreed that no new South African factoryships 
will be licensed to operate in the latitudes off 
South-West Africa. No new licenses will be 
granted for exploitation of fishing grounds off 
South-West Africa, either by shore-based 
companies or factoryships, unless research 
proves that the present South-West African 
fishing industry would not be harmed. (U.S. 
Embassy, Pretoria, Aug. 10.) 

South-West Africa 

PLANS SILOS FOR FISH MEAL PELLETS 

The South-West African fishing industry 
has requested permission to erect silos for 
pelletizedfish meal at the Walvis Bay harbor. 
The silos will store fish meal for bulk ship- 

ment, 

The factoryship ''Suiderkruis'' was very 
successful in pelletizing and bulk-handling 
fish meal. This led the local industry to 
seriously consider introducing a similar 
process in land-basedfactories to reduce or 
eventually eliminate the bagging of fish meal. 
("The South African Shipping News and Fish 
Industry Review," July 1968.) 

Morocco 

FISHING INDUSTRY DEVELOPMENTS 

The Moroccan Office of Exportation and 
Commercialization(OEC) has reported an 
improvement in canned fish exports. By the 
end of the 1967/68fish export campaign June 



Morocco (Contd.): 

30, OEC was left with only a normal reserve 
stock of 500,000 unsold cases. Last year,on 
the same date, OEC hada stock of over one 
million cases. Sales progressed or remained 
steady in the usual markets for Moroccan fish, 

except in Germany where Moroccan exports 
ran into strong Italian competition. The U. S. 
absorbs about 2.6% of Moroccan fish exports. 

Fig. 2 - Typical purse seiner used to catch sardines. 
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Fig. 3 - Great quantities of fish are unloaded daily in Agadir. 
Part is processed in relatively new factory that produces fish- 
meal both foranimals and people. In 1966, some went to 
school feeding program of UN/FAO World Food Program. 

(Photo: A. Defever) 

Modernizing Industry 

The governmentis very interested in mod- 
ernizing its fishing fleet, installing cold- 
storage andfreezing facilities at the principal 
fishing ports, consolidating and improving 
fish canning procedures, and expanding fish 
exports. The new 5 Year Plan has allotted 
about US$250,000 from public funds for fish- 

eries development. Private investors are 
expected to contribute over $1 million. (U.S. 
Embassy, Rabat, Aug. 20.) 

Senegal 

EXTENDS TERRITORIAL SEA 
AND CONTIGUOUS ZONE 

On July 17, Senegal extended her territo- 
rial sea from 6 to 12 nautical miles witha 
contiguous zone of another 6 nautical miles. 
The contiguous zone will not affect the rights 
of parties to the 1958 Geneva Conventions that 
effectively enforce Convention provisions. 

Expanding Fleet 

Pressure to extend the limits came from 
the National Bureau of Fisheries and Ocean- 
ography. The Bureau was anxious to ensure 
adequate supplies of tuna, sardinella, rouget, 
and sole for Senegal's expanding fleet. The 
fleet shouldnumber 34 tuna-freezing vessels 
by 1971. (U. S. Embassy, Dakar.) 
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Togo 

STRIVES TO IMPROVE FISHING 

Thousands of people live from fishing 
along the 75 miles of Togo's coastal belt. 
Their baits, equipment, and methods are 

primitive and their catch small. Mechanized 
fishing is at its beginning. When the sea is 
rough, the small local boats cannot cross the 

bar or land safely. 

Fish is one of the most important sources 
of animal protein for the people of Southern 
Togo. The government has received FAOhelp 
to improve fishing. 

ES a5 

Fig. 2 - Togolese fishermen removing fish from their nets. 

Fig. 3 - Beach seining is a popular Togolese fishing method. 
The large net is dragged in by a team of fishermen. 

(FAO/C. Bavagnoli) Fig. 1 - FAO expert examines fish from a locally built drier, 



95 

INDEX 

Page - Page 
UNITED STATES: UNITED STATES (Contd.): 

1 .. U.S. Awards Contract for Fish Protein Con- Bureau of Commercial Fisheries Programs 
centrate Plant (Contd.): 

2 .. U.S. Consumer Tied to Foreign Fisherman 30 1Oregon!' Collects Schoolfish Data in Atlantic 
by Strong Line Coastal Waters 

3... 10U.S. Firms Participate in Munich Food 30 'Gilbert! Tests Live Baits for Skipjack Tuna 
Fair ARTICLES: 

4 .. Albacore Fishery Is Productive Off Northwest 33 .. Foreign Fishing in Soviet Waters, by William E. 
4 .. 50,000 Miles of U. S. Streams and Rivers Are Butler 

Cleaner 37 Are Estuaries Necessary? by J. L. McHugh 
5 .. Plan to Save Lake Erie 46 The Fish-Finding Sonar of ''Oregon II", by 
6 .. States in Lake Michigan Basin Act on Pesti- Donald A. Wickham and Shelby B. Drummond 

cides 50 .. The 1967 Atlantic Coast Surf Clam Fishery, 
6 .. Adviser Appointed to Aid Columbia R. Tem- by Robert M. Yancey 

perature Study 54 . .BOOKS 
6 .. Interior Department's Marine Resources INTERNATIONAL: 

Programs Unified 58 .. FAO Experts Assess Tuna Stocks in Atlantic 
7 .. Inflation Hits King Crab & Indian Oceans 
Woo Loran 'All-Weather' Navigation Begins in Gulf of 59 Norway Stops Danish and Swedish Fishing in 

Mexico 12-Mile Limit 
9 .. Data Center Gathers Definitive Story of the 60 .. EFTA Keeps Trade Restrictions 

Sea 60 EEC Common Fisheries Policy Delayed 
Oceanography: 60 .. USSR & Pakistan Sign Fisheries Aid Agreement 

12 .. Scientists Record Whale 'Talk! 60 .. Netherlands Sends Shrimp Trawler to Persian 
12 .. Data from 'Oceanographer' & ‘Discoverer! Gulf 

Cruises Microfilmed 60 .. Symposium on Ocean Bottom Held in Stockholm 
13 69 Two C&GS Survey Ships Commissioned 61 .. USSR to Aid Algerian Fisheries 
118) Vast Undersea Valley Shown Off Oregon 61 Indian Ocean Yellowfin Catch Declined 
14 .. Revised 'Mariner's Bible! for Pacific Coast 61 .. Mauritanian Fisheries Director Visits Japan 

Published FOREIGN: 
14 .. Coast Guard to Set up Sealanes in Southern Canada: 

California 63. Ontario Produces More Fish 
15 .. Foreign Fishing Off U. S, in September 63. British Columbia Salmon Catches 

States: 63 .. Dogfish Diet for Black Cod 

Alaska: Europe: 
UW? 5.6 Salmon Catch Is 88% Above 1967 USSR: 
7... Shellfish Industries Consolidating 65 Fisheries Ministry to Sell Seafood in Mos- 
iN} gg More Native Resident Alaskans Hired cow 

California: OS 56 Caviar Shortage 
18. San Pedro Fishermen's Income Declines GB o.5 Fails to Provide Carriers and Processing 
1 oo Fishing Industry Does Not Share in Thriv- Vessels for Her Far East Fisheries 

ing Economy GE s6 Fishery Problems in the Southeast Atlantic 
Oregon: G6. Trawlers Fish Off Northwest Africa 

AD oo Fall Chinook Run Past Willamette Falls BO 56 Expands Fisheries Off Siberia 
Sets Record Blais Expands Fisheries in Bay of Bengal 

Texas: OU 5 6 Purse Seiner Makes Record Catch 
20 a Hybrid Sunfish Experiments Are Successful (rfc: A History of Purse Seining 

Bureau of Commercial Fisheries Programs: Gian Water Pollution Conference 
21... ‘Delaware II’ Replaces ‘Delaware’ 68 Railroad Car Transports Live Fresh-Water 
21... ‘Hybrid’ Purse Seine Is Tested : Fish 
7 eee Floating Trap Net in Oahe Reservoir Proves 6Sanee Tests Preservation by Radiation 

Effective 68 . Way Developed to Warn Fish of Underwater 
“il 56 "Undaunted! Receives Satellite Photos Explosions 
21 .. ‘Point of No Return' for Larval Anchovies East Germany: 

Is Found O33" 516 Wins Second Place in World Fishing Vessel 
Oe Bio Can Fish Schools Be Spotted from Space ? Construction 
22... La Jolla's 'Advisories! Benefit Fishermen West Germany: 
22 Scientists Bug Salmon 69 . Fishes Off Canada 
23). A Salmon You Can Call Your Own Ge) 15% Plans Underwater Laboratory 
24. Culture of Oysters Off Bottom Advances 69 Transships Salted Herring from St. Pierre 
26) 7. 1Cromwell's! Sonar Tracks Tuna Schools Denmark: 
27... ‘Jordan! Conducts Pacific Albacore Survey 69 Fishing Port Celebrates First Birthday 
27 ‘Jordan’ Follows Fish Schools With Radar "Os Largest Side-Trawler Built 

& Sonar VO bo Fishing Salmon Off Greenland 
28 .. ‘Delaware! Surveys Northern Shrimp in W. UO 66 Fishes Young Herring in North Sea 

Gulf of Maine TEL ts Sets Minimum Prices for Herring Exports 

Index continued page 96. 



96 

Pag e 

INDEX (CONTINUED) 

FOREIGN (Contd.): 
Europe (Contd.): 
Denmark (Contd.): 
Regulates Sales of Packaged Fresh Fish 
Faroese Fish Off Greenland 

Spain: 
The Fish Canning Industry 

Netherlands: 
Fish Inspection 

Italy: 
Rejects Japanese Frozen Tuna 

Norway: 
High-Protein Fish Meal Plant in Operation 
Mechanical Feeder Stacks Sardines 
Plans More Factory Trawlers 

Equips Herring Factoryship 
United Kingdom: 
Lobster Farming To Be Tried in Scotland 

Iceland: 
Mid-Year Fisheries Review 

Latin America: 
Mexico: 
Surveys Gulf of California 
Fish Canning in Baja California 

Peru: 
First Peruvian Bulk Shipments of Fish 

Meal 
Japanese Firm to Invest in Fish Production 

Nicaragua: 
Production and Exports 

Chile: 
Japan Explores for Tuna Off Chile 

Asia: 
Japan: 
Studies Merger of Tuna Packers 
Disbands Tuna Promotion Organization 
Tuna Price Stabilization Considered 
Tuna Packers Hampered by Shortages 
Atlantic Albacore Shipped Home 
Average Prices of Frozen Tuna Exports 

to U. S., June-Sept. 1968 & 1967 
Bering Sea Groundfish Catch Up 
1967 Fishery Catch Hit High 
Implements Kennedy Round Tariff Cuts 

Page 

92 

4 ‘INDEX 

FOREIGN (Contd.): 
Asia (Contd.): 
Japan (Contd.): 
Shrimp Importers Adopt Standard Purchase 
Contract 

Expects to Import 4,000 Tons Salmon Roe 
Imports Minced Fish From Taiwan 
Imports Soviet Fish Meal 
Swordfish Export Prices At Record High 
Whale Oil Prices Down 
Oyster Canners Cut Pack 
Freezes Sea Urchin Eggs Successfully 
Again Seeks Protection From Gear Thefts 

Off Mexico 
Canned Mackerel Market in U. S. Surveyed 

Malaysia: 
Sarawak's Fish Imports Drain Foreign 
Currency 

UNDP Fisheries Training Center 
South Vietnam: 
Constructs Fishery Projects With U.S, Aid 

North Vietnam: 
USSR Aids Fisheries 

Pakistan: 
Fishing Industry Progresses 

South Pacific: 
Australia: 
Tasmania Has Good Fishery Potential 
Soviet Shrimp Fishing in Gulf of Carpentaria 
Creates Uproar 

Africa: 
Ghana: 
Plans Fishing Industry Expansion 

South & South West Africa: 
Shoal Fish Catch in First Half Reported 
Reach Fishing Agreement 

South-West Africa: 
Plans Silos for Fish Meal Pellets 

Morocco; 
Fishing Industry Developments 

Senegal: 
Extends Territorial Sea and Contiguous Zone 

Togo: 
Strives To Improve Fishing 

tt U. S. GOVERNMENT PRINTING OFFICE : 1968 341-141/4 



As the Nation's principal conservation agency, the Depart- 

ment of the Interior has basic responsibilities for water, 

fish, wildlife, mineral, land, park, and recreational re- 

sources, Indian and Territorial affairs are other major 

concerns of America's "Department of Natural Resources." 

The Department works to assure the wisest choice in 

managing all our resources so each will make its full 

contribution toa better United States -- now and in the future. 
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BCH Participates 
in Qnternational 

Trade aine 

Foreign tradesmen have an opportunity to discuss availability, price and other pertinent 
information regarding U. S. fishery products with representatives of the BCF Office of 
International Trade Promotion. Full-time, proficient, multilingual interpreters are on 
duty at each fair. Several U.S. products first introduced at international trade shows 
are now firmly established in the European market. For further information, write to 

the Office of International Trade Promotion, Branch of Marketing, Bureau of Commercial 
Fisheries, 1801 N. Moore Street, Room 410, Arlington, Virginia 22209. 
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COVER: Fish net on BCF's research vessel 'Albatross IV! 
is set out during snowstorm on fishing banks south of 
Nova Scotia, (Robert K, Brigham) 
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FISH-FLOUR COOKIES AT U.N. A U.N. staff member gives Mark Allen of United Kingdom 

a taste. Arthur Goldschmidt, a U.S. delegate, brought the cookies and protein-enriched soft 

drinks. 

The Economic and Social Council, discussing the world's protein shortage, stressed that 

protein was needed most by growing children, 

A report before the Council warns that lack of protein threatens 300 million children with 

retarded growth and possible mental damage. (''The New York Times") 



U.S. FISHERMEN LANDED ABOUT 

4.1 BILLION POUNDS IN 1968 
In 1968, the fishermen of the United States 

landed approximately 4.1 billion pounds with 

an exvessel value of about $442 million--an 

increase of about 80 million pounds and $5 

million above 1967. These are preliminary 

figures. 

The catch of fish used as food decreased; 

the catch of fish for industrial products in- 

creased. 

Exvessel prices for most species in- 

creased, but there were notable exceptions 

as a result of foreign competition. 

The total U.S. supply of fish and shellfish 

set a record because imports increased 

significantly. 

MENHADEN 

Landings of menhaden increased more 

than 180 million pounds, This reversed the 

downwardtrend of 1967, when the 1.2 -billion- 

pound catch was the lowest since1951, How- 

ever, landings did not reach those of the peak 

period, 1959-62, when over 2 billion pounds 

were taken each year. The greatest increase 

in 1968 took place in the Gulf; it was followed 

by the Chesapeake and Middle Atlantic States. 

Menhaden were nearly one-third of total 

landings of fish and shellfish in 1968. 

SHRIMP 

The most valuable U.S. fishery--shrimp-- 

grew stronger. Demand was relentless and 

prices rose through 1968. The catch topped 

the 1967 record by a small percentage. This 

resulted primarily from Alaska's expanding 

fishery and, to a lesser extent, Maine's. 

The catch from the Gulf of Mexico, the 

most important shrimping area, decreased 

from 1967's high volume. The value of 

shrimp to fishermen, much higher than that 

of any Other species, was about $100 mil- 

lion--a drop of about 3% from 1967, Pro- 

duction of canned and breaded shrimp in- 

creased. The canned pack was the greatest 

Since the 1930s, 

ALASKA'S SALMON 

The Alaskan salmon fisheries recovered 

from the disasterously low production in 1967. 

The canned pack was nearly doubled. The 

catch rose over 100 million to about 240 mil- 

lion pounds. Most of this resulted from the 

catch of more pink salmon. Because the 

salmon catch in Washington and Oregon fell, 

the overall increase in U.S. salmon landings 

rose only 80 million pounds in 1968. 

TUNA 

The tuna fleet, exclusive of the Puerto 

Rican part, caught 30-35 millionfewer pounds 

in 1968 than in 1967. The exvessel price in- 

creased slightly over the 1967 price, so over- 

allvalue of the landings tofishermen went up. 

The catch of albacore and yellowfin was 

higher, skipjack's was cut in half, and that of 



bluefin was at about the 1967 level. Albacore 

were in good supply in the north Pacific Ocean. 

Landings in Oregon set a State record. 

The U.S. canned pack of tuna (including 

Puerto Rico's) processed from domestic land - 

ings and the catch by foreign nationals was 

about at the 1967 production level of 20 million 

standard cases, 

PACIFIC HALIBUT 

The Pacific halibut fisheries fared poorly. 

Although frozen inventories in early 1968 

were not excessive, competition from im- 

ported fish products created problems. 

Compared with the 1967 period, lower prices 

for Pacific halibut prevailed throughout vir- 

tually the entire fishing season. Exvessel 

prices were lower in May, when the fishing 

season in major waters opened, and fewer 

vessels participated. Although prices in- 

creased during latter 1968, the fishing season 

was just about over. 

The U.S. and Canadian catch from the 

convention area was around 49 million pounds 

(dressed weight). This was 9.5 million pounds 

fewer than the quota and the lowest since 1935. 

The Canadian catch was 59 percent, the 

highest proportion taken by the Canadian fleet 

in this century. 

U.S. landings of approximately 20 million 

pounds (equal to about 27 million pounds live 

weight) were more than 30 percent less than 

in 1967. They were the lowest since the re- 

cording of annuallandings data began in1915, 

NEW ENGLAND LANDINGS 

Compared with 1967, 1968 landings at 

principal New England ports declined less 

than 1 percent in volume--and rose 9% in 

value. The high exvessel value of sea scallops 

accounted for most of the increase in total 

value. 

The catches of important species, except 

sea herring, that increased were: flounders, 

whiting (silver hake), and cod. Combined, 

these increased over 16 million pounds and 

$1 million. Of the 3, cod alone dropped in 

exvessel price--down13%. The other volume 

species, haddock and ocean perch, fell 28% 

and 12% in quantity, and 15% and 13% percent 

in value. The catch of yellowtail, the most 

important species of flounder, increased 23% 

andits value 20%. Landings of fishfor indus - 

trial use in New England were up 10% in volume 

but down 1% in value. The canned pack of 

Maine sardines, from domestic and imported 

sea herring, was the greatest since 1954; it 

was over 200,000 cases above the 1967 pack 

of 1+ million standard cases. 

ALASKA'S SEA SCALLOPS 

The development of Alaska's sea scallop 

fishery was noteworthy. Throughout most of 

1967, BCF, State agencies, and industry con- 

ducted experimental fishing. Then, in Janu- 

ary 1968, commercial production began. By 

October, 8 vessels were fishing: 4 converted 

vessels from the northwest Pacific Coast, and 

4 transfers from New Bedford, Mass. 



Sea-scallop landings topped 2 million 

pounds of edible meats with an exvessel value 

of over $2 million. A recordtrip was setfor 

all ports when one vessel on an 11-day trip 

landed 68,000 pounds. Despite a sea-scallop 

scarcity in Atlanticfishing areas, principally 

off New England, Middle Atlantic and Chesa- 

peake States, landings exceeded 1967's low 

production of 10 million pounds of edible 

meats, Highprices were principally respon- 

sible for the higher catch: average exvessel 

price soared over 50% above 1967's. AtNew 

Bedford, Mass., the main Atlantic Coast port, 

converted and new vessels entering the scal- 

lop fishery increased the fleet to at least 44 

by year's end. This was the largest fleet fish- 

ing sea scallops in recentyears. Also, some 

boats at other Atlantic Coast ports, as far 

south as North Carolina, took part. 

ALASKA'S KING CRABS 

King crabs were scarce and landings were 

only about 85 million pounds. This species, 

fished extensively in recent years, peaked in 

1966 at159 million pounds. The 1967 landings 

Late in 1968, ex- 

vessel prices increased over 250 percent 

were 128 million pounds, 

above those of a year earlier. These prices 

were a strong incentivefor increased fishing 

effort. 

DUNGENESS CRABS 

Dungeness crab production seta recordof 

nearly 50 million pounds, more than12 million 

above 1967 and about 4 million pounds above 

the 1948 record. Because king crabs were 

scarce, some vessels shifted to the Dungeness 

crabfishery. This produced a record Alaskan 

catch of nearly 16 million pounds, about 3 

million above the previous high in 1964. 

BLUE CRABS 

Blue-crab landings were far fewer and 

prices substantially higher than in1967. Blue 

crabs were scarce in the Atlantic coastal 

area. Major catch decreases occurred inthe 

normally high-productive Chesapeake Bay 

area. Because of the high exvessel price, 

fishing increased in virtually all areas. Al- 

though overall catch fell about 30%, its value 

tofishermen was near the $8 million they had 

received in 1967. 

GREAT LAKES 

In 1967, for the first time in the Great 

Lakes fisheries, coho salmon (1.5 million 

pounds) taken from Lake Michigan were sold 

commercially. The 1968 commercial catch 

was Slightly greater. 

FOREIGN TRADE 

Imports of fishery products--in volume 

and value--set records in1968. Thedeclared 

In 1967, the 

figure was $709 million. In 1966, the previous 

value was about $795 million. 

high year, it was $720 million. 

Fish meal, a valuable ingredient in animal 

feed, comprises the bulk of nonhuman food 

imported. Its imports increased more than 

150,000 tons above 1967's record of 651,000 

tons. Greater shipments from Peru and, to 

a lesser extent, Chile, were responsible. 



The quantity of imported fishery products 

for human food was nearly 1.7 billion pounds - - 

up from 1.5 billion pounds in 1967 and 1.6 

billion pounds in 1966. Nearly all commod- 

ities gained. Among these were all species 

of fresh and frozen marine and fresh-water 

fish, including fillets and blocks, frozen tuna, 

fresh and frozen northern and spiny lobster, 

and canned sardines. Canned tuna was up 

slightly. Shrimp products were imported at 

about the 1967 high volume, but the percent- 

age of raw peeled and canned meats increased, 

while raw, shell on, headless decreased. 

Receipts declined for such canned products as 

bonito or yellowtail, oyster meats, crabmeat, 

and lobster meat. 

Exports of domestic fishery products for 

human food were down over 20 million pounds 

from 108 million pounds exported in 1967 and 

110 million pounds in 1966. Salmon, princi- 

pally canned but also fresh and frozen, fell 

most. Canned squid shipments were about 

the same, and canned sardines were up only 

slightly from 1967. 

Exports of menhaden oil through Septem - 

ber 1968 dropped to about half the quantity 

shipped from U.S. ports in January-Septem- 

ber 1967. 

were 76 million pounds. 

Exports of menhaden oil in 1967 



UNITED STATES 
State of U.S. Fisheries 

Outlined by BCF Director 

Speaking at ''Fish Expo" in Boston, Mass., 
on October 16, H. E, Crowther, BCF Director, 
outlined ''The State of Our Fisheries.'' The 
text follows: 

Some of us in the Bureau of Commercial 
Fisheries are often asked by the press to 
comment briefly on the condition of the U.S. 
fishing industry. I am concerned each time 
this is asked of me because it is difficult to 
give a precise answer. 

Our so-called domestic fishing industry is 
not a single entity. It is made up of as many 
segments as there are fisheries--each an in- 
dustry within itself, Even the segments have 
parts or sectors, suchas the producers (fish- 
ermen and boatowners), the processors, and 
the distributors, Also, processors and sell- 
ers ofimported products are part of the U.S. 
fishing industry. Each segment and part has 
its owninterests and problems and these may 
differ widely. The present condition of our 
fisheries or their sectors varies from record 
prosperity to severe depression, 

During the past year many writers have 
pointed out repeatedly that the United States 
has fallenfrom second to sixth place in world 
fishery production, This factusually is cited 
asif it were a disgrace for the United States 
to be in this position, In my opinion, our 
rank in world fisheries production is much 
less important than the economic condition 
of our fisheries, If it could be said that our 
domestic fishing industry had found it eco- 
nomically possible to expand its production 
to supply the U.S, demand for fishery prod- 
ucts, I would be satisfied, even if we ranked 
25th as a fisheries nation, 

Unfortunately, we have not expanded our 
production, We have less than 7 percent of 
the world population, but we consume about 
11 percent of world fishery production, Our 
per capita utilization of fish has increased 
almost 100 percent since 1957, We have the 
most attractive fishery market in the world, 
yet we supply lessthan 30 percent of the U.S. 
demand from the catch of our vessels, Of 
even more concern is the apparent trend in 

production, Our domestic catch has dropped 
nearly 20 percent by weight since 1960. Yet, 
under these conditions some of our fisheries 
have flourished, This is further evidence 
that our fisheries are separate industries, 
Let us take a look at the present condition 
in some of our established fisheries from the 
point of view of the producer and the proc- 

essor. 

PRODUCER 

Here in New England some of our major 
segments, such as the haddock fishery, find 
it difficult to operate ata profit, The re- 
source on Georges Bank, on which the indus- 
try depends heavily, has suffered froma 
series of years of poor spawning survival. 
The last successful spawning (1963) which 
could have carried the haddock industry 
through the later years of poor survival was 
hit hard by the massive Soviet fleet just when 
the fish were large enough to be caught. In 
the market place, as well as on the fishing 
grounds, New England producers are facing 
severe competition from imported fishery 
products and from domestic food products, 

In the Middle and South Atlantic area in 
1967, the menhaden industry experienced one 
of its poorest years, A severe resource 
problem caused by poor survival due to un- 
known environmental causes or overfishing, 
or both, tiedup vessels and closed plants, In 
addition to having limited quantities of fish- 
meal to sell, menhaden producers faced a 
market flooded withimported meal anda 
severely depressed market for oil. 

The Gulf of Mexico brings a completely 
different story. For the first time in history 
a U.S. fishery (for shrimp) brought $100 mil- 
lion to fishermen, The year 1967 was the 
best ever for our shrimp industry. Not only 
was the resourcein good shape, but the mar- 
ket continued to expand in spite of relatively 
high prices, 

For the tunaindustry of the Pacific South- 
west, 1967 was one of the most successful 
years on record, Although the yellowfin tuna 
fishing seasonwas shortened by the regula- 
tions imposed by the Inter-American Tropical 
Tuna Commission, the U.S. industry suc” 
ceeded inlanding over 71,000 tons of yellow- 
fintuna and 60,000 tons of skipjack, Thetuna 



industry is an example of a segment of our 
fishery which overcame its foreign compe- 
tition through improved efficiency, 

Inthe Pacific Northwest, in 1967, the hali- 
but industry began to feel the effect of inci- 
dental catches of halibut by foreign and do- 
mestic trawlers. Althoughthe trawlers were 
seeking other species, the massive volume 
of their catches, especially by the foreign 
vessels, meant that millions of young halibut 
were caught and did not survive. Since hali- 
but do not enter the longline fishery until they 
are 8 or 9 years old, the effect of the inci- 
dental catch was delayed in appearing, Along 
with reduced catches, prices of halibut were 
down, sothis industry did not have a success- 
ful yearin 1967. No improvement is evident 
thus far in 1968, 

In Alaska, 1967 produced one of the small- 
est packs in the history of the Alaska salmon 
fishery through the unique and unfortunate 
coincidence of low cyclic abundance of all 
species--and in virtually all districts, But 
1968 was much better because of a near rec- 
ord run of pink salmon which is expected to 
produce a pack of nearly 2,000,000 cases, 
compared to a meager yield of 345,000 cases 
in 1967, 

In the Great Lakes area, we saw the in- 
expensive alewife dominate the fisheries, 
while in other inland areas, the remarkable 
catfish farming industry continued its rapid 
growth. 

While our older, established fisheries 
were experiencing success mixed with fail- 
ure, 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, Catches of more 
than 45,000 pounds of shucked scallops in 10 
days--at a landed price of over $1 per 
pound--would be attractive to nearly anyone, 
Whether the resource is large enough to sus- 
tain this level offishing is the question scien- 
tists are asking. 

Another relatively new scallop resource-- 
the calico scallop in the South Atlantic--con- 

tinues to look promising, It may turn out to 
be a resource equal to that of shrimp in the 
Gulf and South Atlantic, 

A large hake resource inthe Pacific North- 
west and an untapped thread herring popula- 

tion in the Gulf of Mexico are waiting to be 
harvested, 

Off the coast of Maine, the new shrimp 
fishery continues to produce and show prom- 
ise. The tanner crab fishery in Alaska con- 
tinues to expand to make up for the reduced 
abundance of king crab. 

These and other new fisheries have con- 
tributed 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 beenmaintained only by constantly seek- 
ing new species or new stocks, Resource 
after resource has figured prominently in the 
catch and later droppedto a position of minor 
importance, Thus, the U.S, fisheries have 
barely held their own by shifting to new re- 
sources as the yield of older fisheries dimin- 
ished, Yet, while our catches have remained 
static or declined over the past 10 years, 
foreign vessels have taken more and more 
fish off our coasts, In 1967, the foreign catch 
in waters adjacent to our coasts was esti- 
mated to be about 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 
which make up the total so-called U.S. fishing 
industry, but they represent afair cross-sec- 

tion. From these few examples I think it 
should be clear that it is impossible to gen- 
eralize regarding the condition of our indus- 
try. 

On the other hand, although segments of 
our fisheries vary greatly in many respects, 
some of the problems they face are identical: 

1, Many are feeling the effects of declin- 
ing resources due, at least in part, to 
foreign competition, 

2, A number are plagued with resource 
failures dueto problems which we as a 
nation have brought on ourselves. Pol- 
lution, destruction of estuaries, and 
overfishing are taking their toll of some 
of our fishery resources, 

3, Some are finding it increasingly diffi- 
cult to compete with imported fishery 
products as wellas a variety of attrac- 
tive protein products from other do- 
mestic sources, 



How can we solve these major problems? 

1, The problem of foreign competition for 
the resource is difficult. However, in 
the near future we must find a solution, 
By some means, some type of interna- 
tionalmanagement system must be put 
into effect, and the special interests 
which coastal nations have in resources 
off their coasts must be protected, 
Many people are at work trying to find 
a solution to this problem, 

2. Resource failures, evenwithinour own 
waters, will never be eliminated com- 

pletely aslong as we harvest wild spe- 
cies which depend on favorable oceano- 
graphic conditions for their survival. 
But we should be able to prevent re- 
source destruction caused by the unwise 
acts of man. Whenour public becomes 
fully aware of and is sufficiently con- 
cerned about the effects of pollution and 
the destructionof estuarine areas, ac- 
tion willbe taken. Whether this will 
come soon enough to save many species 
of fish is anyone's guess. 

3, Foreign competition insome of our 
markets can be met by only two meth- 
ods: (a) some form of assistance to 
the domestic industry to compensate 
for subsidies by foreign governments 
and/or (b) lowering the cost of produc- 
ing domestic fishery products, Possi- 
ble means of reducing costs center 
around mechanization of iccating, har- 
vesting, and processing procedures-- 
and elimination of economic barriers, 
such as illogical regulations, which 
hamper the production of domestic fish- 
ery products, 

PROCESSOR 

Incommon with the producer, the process- 

ing segment of our industry has no single an- 
swer to its problems, However, processors 
are generally in much better shape than pro- 
ducers, Their positionis much more flexible 
in regard to supply of raw material and in 
prices paid for fish and received for their 
finished products. But even within the same 
fishery, some processors are enjoying profit- 
able operations and find ready markets for 
their products at acceptable prices, while 
others find it difficult to move their products 
at a profit. 

Some processors operate modern, effici- 
ent, and well-managed plants that are com- 

parable withthe best in any other food indus- 
try inthe United States, They produce prod- 
ucts of a quality anyone would be proud of, 
Other processors of fishery products cannot 
boast of the same efficiency, and the quality 
of their products leaves much to be desired. 
Inmany cases, quality is sacrificed for profit, 
This type processor tends to tarnish the 

image ofthe entire fishing industry, weakens 
the demand for fishery products in general, 
and eventually puts himself out of business. 

Has there been any improvement in qual- 
ity over the past few years? Iam sure there 
has, for more and more companies are pro- 
ducing better products. But there are still 
inferior products onthe market, Unfortu- 
nately, even a small percentage of poor 
quality products hurts the entire industry, 
for it creates uncertainty inthe mind of 
the consumer. Eliminate this uncertainty, 
and we will see per-capita consumption rise, 
Perhaps this can be done through development 
and promotion of an identification shield used 
by processors dedicatedto quality, However, 
I am afraid that the only certain method is 
through mandatory inspection, 

Millions of pounds of fish are inspected 
each year under the Bureau's (BCF) volun- 
tary inspection program, paid for by proces- 
sors packing inspected products, Fishery 
products produced by these companies are of 
high quality whenthey leave the plants, How- 
ever, the program has one shortcoming--it 
cannot be used by the entire industry. For 
only those plants producing a substantial vol- 
ume can afford the inspection program, So 

far, we have tried unsuccessfully to finda 
formula which would make the voluntary in- 
spection program available to small plants, 
We are still trying. 

If mandatory inspectionof fish and fishery 
products should come to the United States, 
and most of us believe it will, we can expect 
hardships for some companies and some ves- 
selowners. But, if the mandatory inspection 
program is a reasonable one, and the industry 
can weather the first few years of its opera- 
tion, there is no doubt that the entire industry 
will benefit. 

At this point, let me mentionthat some few 
fishing vessels and some few processing 
plants are not the only ones responsible for 



quality loss, I am disturbed when I see how 
fresh or frozen seafood is handled in some 
distribution outlets. WhenI see fishery prod- 
ucts stored at temperatures far too high to 
maintain proper quality, I think of the quality 
control that went into it at the plant, only to 
be neutralized by carelessness at the point 
of distribution, Any program designed to in- 
sure wholesome and high-quality products for 
the consumer must include all steps in prod- 
uct handling from the point of capture until it 
is in the hands of the consumer, 

NEW PRODUCTS 

When we lock at the price and the demand 
for fishery products today, we find an unusual 
situation, Some luxury products, such as 
king craband shrimp, are enjoying unprece- 
dented demand, Even with substantial price 
increases, demand exceeds supply. But, 
while some luxury products enjoy this suc- 
cess, our "bread and butter’ products such 
as groundfish are in trouble. There have 
been many explanations for this. Perhaps it 
is the quality, the flavor, the effect of pro- 
motion, the ease of preparation, or the desire 
of the consumer for something new in food 
that has influenced demand, Perhaps all of 
these have had an effect. Whatever the rea- 
son, I think this gives us a clue for future 
success. In my opinion, one of the greatest 
potentials inthe industryis product develop- 
ment, Not just a slight modification, but a 
new product developed from our low-priced 
fish, such as cod and whiting, or from some 
underutilized species, such as herring and 
hake. Some will say it is not possible, I do 
not agree, for all of these species have the 
basic ingredients needed for an excellent food, 
The protein of suchfish is unequaled and the 

texture is desirable. 

Ipredict that in time a completely new 
fishery product will be developed--one that 
issuch a 'natural'' that it will be accepted 
immediately, Inthis era of unbelievable 

technical developments, who can say that this 
isimpossible? Thereisno doubt in my mind 
that it is possible! In my opinion, a highly 
acceptable productis waiting to be developed, 
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and when it comes along we will say, ''Why 
didn't I think of it?" 

Who will develop these products? So far 
Government has stayedout of this type of re- 
search, except by special invitation from a 
specific segment of an industryfacing a par- 
ticular problem. If the fishing industry can 
do the job, it should. If industry cannot han- 
dle it alone, perhaps it should call the Gov- 
ernment for assistance. As far as my posi- 
tion as Director of the Bureau of Commer- 
cial Fisheries will permit me to do so, I of- 
fer a proposal. We are prepared to join you 
in seeking new types of fishery products-- 
products which will allow us to upgrade some 
of our lower-priced species or use some of the 
unutilized raw materials off our coasts. We 
will join you in efforts to produce a luxury- 
type food product that will be in demand. By 
join, I mean a joint effort between industry 
and Bureau staff. Together, we have an ex- 
cellent chance for success. 

One finalthought. Iam annoyed when I 
hear the ‘fishing industry" referred to as a 
sick industry. It is true that some segments 
are in trouble, in many instances through no 
fault of their own, But, as I mentioned ear- 
lier, some parts of our industry are pro- 
gressive and profitable. It is possible that 
our entire industry could be upgraded if we 
could properly identify the problems it is 
facing, and then propose effective solutions, 
To do this, the Bureau is suggesting a Mas- 
ter Plan for Commercial Fisheries, which 
we hope would become a joint effort of indus- 
try (producers and processors), States, 
Universities, the Federal Government, and 

any organization interested in fisheries, 
Soon we will arrange meetings with all groups 
who have an interest in a particular fishery 
(such as the New England groundfish) to at- 
tempt to reach agreement on program priori- 
ties. Theplanis too complex to explain in the 
limited time available, but it will be published 
soon and described at future meetings, By 
seeking the advice of those who have worked 
in or with each segment and part of our in- 
dustry, we should be able to make real prog- 
ress in charting our course for the future. 

GULG 



Plan to Overcome World Hunger 

Outlined by ‘American Assembly’ 

The world's rapidly increasing population 
will reach 6 to 7 billion by the year 2000, 
Breakthroughs in food technology--the de- 
velopment of new, high-yield seeds, for ex- 
ample--make it possible to feed such a large 
population, But serious food shortages in 
the remaining years of this century can be 
prevented only if 2 decisive forces are brought 
to bear simultaneously on the problem: re- 
duced population growth and increased food 
production in the world's hungry nations, 

This was the theme of the 34th American 
Assembly, which met at Arden House, Har- 
riman, New York, Oct. 31-Nov. 3, 1968. 

The American Assembly, an affiliate of 
Columbia University, was established by 
Dwight D. Eisenhower in 1950, It conducts 
nonpartiasn meetings and publishes books 
illuminating important issues of U.S. policy. 
The latest Assembly was attended by 73 per- 
sons from agriculture, law, business, gov- 
ernment, education, communications, the 
military, the clergy, and other fields, The 
participants included some of the Nation's 
leading authorities on food production and 
population problems, They reached general 
agreement on a final report, 

Their Report Summarized 

The following is a summary of their re- 
port: 

Because death rates have declined dramat- 
ically--without corresponding drops in birth 
rates--the world's population will double by 
2000 A.D, More food, especially more pro- 
tein, will be needed to provide nutritionally 
adequate diets. In the next 25-30 years, the 
developing nations willneed at least a 4% an- 
nual increase in food production, 

There is hope that the population by 2000 
A.D, can be fed with present technology and 
continuing research, ''But the necessary 
widespread and effective application of this 
technology will require major economic, so- 
cial and political changes in developing coun- 

tries, andamuchlarger scale of effort, Such 

efforts must be accompanied by continuing, 
concerted and expanded assistance from ad- 
vanced nations," 

Probably for the remainder of the century, 
most of the increased food eaten by the 
world's population willcome from farm land; 
most of the food needed by nations with boom- 
ing populations willcome from their own 
agricultural resources, 

The essential elements to eliminate world 
hunger are: 

e Effective measures to reduce popula- 
tion growth; 

e Effective measures to increase food 
production in hungry nations, and to 
assure its effective distribution to all 
persons inthe population of each coun- 
try, with interim food aid from ad- 
vanced countries; 

e Economic, political and social changes 
in developing countries designed to pro- 
mote total economic development, with- 
out which the above cannot be achieved; 
and 

@ Substantialassistance toward all these 
objectives by the advanced countries," 

Recognizing these objectives, the 34th 
American Assembly went on to emphasize 
that "effective action is urgently needed now," 
It recommended the following: 

e Programs to reduce population growth 
should be expanded immediately. Only the 
success of these and other programs can pre- 
vent civil disorder and political collapse. 
Reductions in population growth rate "are as 
important in fostering economic and human 
development generally as they are in reduc- 
ing the strain on national food supplies," 

The present birth-control programs in 
developing nations should be broadened and 
new programs begun that emphasize volun- 
tary family planning, The UN and its agen- 
cies should assume leadership in these 
efforts, 

@Itis urgent that national and interna- 
tional research efforts be coordinated and 
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expanded, These must focus on the obstacles 
to increases in productivity and profitability 
of most crop and animal species in most de- 
veloping countries, 

e The advanced nations should help the 
developing nations to achieve large increases 
in: 

1. Availability and use of "inputs" into 
production--improved crop varieties, 
particularly with higher protein con- 
tent and quality, water, arable land, 
and fertilizer, pesticides, and ma- 
chinery produced locally where possi- 
ible; 

2. ''Protein consumption from low cost 
sources such as fish and oil seeds, as 
well as livestock and poultry"; 

3, Enrichment of foods with essential min- 
erals and chemically produced nutri- 
ents (vitamins & amino acids); 

4, Government and private investment in 
marketing and processing systems to 
move food from farm to all countries, 

5, Private and public communication 
media to inform producers and con- 
sumers, 

e To achieve at least the 4% annual in- 
crease in food production, the amount of 
money (and its effectiveness) invested in de- 
veloping the economy should be increased 
greatly. 

e The food aidto hungry nations should not 
retard their agricultural development, Em- 
phasis in the future should be on improving 
nutrition through more protein and sound eco- 
nomic growth--andless onthe amount of food 
and surplus crop disposal. 

e International trade and monetary policies 
should be changed to foster economic growth 
inallcountries, They should enable develop- 
ing nations to earn foreign exchange through 
trade rather than through grants and loans, 

® Qualified technical personnel are needed 
in food production, marketing, and distribu- 
tion to improve nutrition. ''In the long run, 
first-rate national institutions in each coun- 
try should meet these needs." U.S, univer- 
sities can make a unique contribution, 

e Hungry nations should provide strong in- 
centives for farmers to adopt production-in- 
creasing techniques —incentives suchas price 
guarantees, subsidies, improved seeds, fer- 
tilizer, and insecticides. 

e To intensify farm production, local and 
foreignindustry should supply critical goods 
and services, 

e ''The United States should press for in- 
ternational arrangements to insure that the 
oceans, outside reasonable territorial limits, 
be available for the use and benefit of all man- 
kind, We acknowledge the importance of ma- 
rine products as a source of protein and we 
urge continued and accelerated research on 
its economic feasibility and consumer accept- 
ance, It should be emphasized, however, that 
for the remainder of this century at least, 
most of the increased food consumed by the 
world's people will come from farm land," 

e The search for new plants and possible 
uses of wild animal life should be pushed, 
Playing useful roles are the research cen- 
ters that are assembling and classifying valu- 
able plant and animal genetic material useful 
to produce new and improved foods, 

e Farmers of developing nations should 
be encouraged to set up cooperatives. 

® All segments of the American public 
should be made aware of the accomplish- 
ments of U.S, foreign assistance--"'and of 
the need for continuing and greatly enlarged 
commitments of resources to this purpose in 
the future," 

e The U.S. and other nations should give 
more support tothe United Nations and other 
international institutions in their dealings 
with agricultural development and population 
growth, 

Fcc oe, pe { 

BCF Defines Continental Shelf 

Fishery Resources 

BCF has identified certain shellfish, crus- 
taceans, and sponges as resources of the U.S, 
Continental Shelf. These include: tanner, 
king, and stone crabs; red and pink abalone; 
Japanese abalone; queen conch; and 4 kinds 
of sponges, 



H. E. Crowther, BCF director, notes that 
this list is the first of a series, The series 
will be based on studies being made by BCF 
scientists and will include other marine ani- 
mals important to U.S. fisheries. 

"Bartlett Act" 

A 1964 Federal law, the ''Bartlett Act," 
describes fishery resources of the Conti- 
nental Shelf as those which, at the harvestable 
stage, ''are immobile or are unable to move 
except in constant physical contact with the 
seabed or the subsoil of the Continental 
Shelf.'' Under the law, foreign-flag vessels 
may not take species so defined by the Sec- 
retary of the Interior from the U.S. Contin- 
ental Shelf--except as provided by law or 
under international agreement to which the 
U.S. is a party. This definition also is used 
in the 1964 Geneva Convention on the Con- 
tinental Shelf; the U.S. is a signatory. 

Good Pacific Albacore Season Ends 

A series of intense fall storms, some 
reaching down to southern California, high 
winds, andheavy seas forcedalmost all boats 
fishing albacore toreturnto their home ports 
by the end of October 1968, reports BCF La 
Jolla, Oregon set a new production record 
in 1968 with more than 41 million pounds of 
albacore landed--surpassing the 1967 record 
of 29 million pounds. 

Total albacore production for Washington, 
Oregon, and California will be near 54-56 
million pounds, This will make 1968 one of 
the top 4 years since 1940, Up tothe last 
week in October, Oregon's share was about 
76% of the total Pacific coast catch, This 
reflected a major geographic change in the 
center of albacore availability. 

More Fishing Effort 

Although the 1968 catch suggests near- 
record fishing conditions, this was not the 
case, say the La Jolla scientists. More fish- 
ing was done thanin 1967--especiallyby 
halibut and salmonboats moving into the tuna 
fishery because they were having poor sea- 
sons, Albacore tuna schools were reported 

widely scattered this season with very few 
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usual fishing ''signs''--''few jumping or 
breezing fish, few porpoise, few birds, scar- 

city of bait-fish schools, etc." 

Jigboats fared reasonably well, but bait- 
boats reported trouble finding ''school fish" 
that wouldtake live bait, Live bait was scarce 
inthe Pacific Northwest, Many baitboats re- 
sorted to trolling andchumming jig lines with 
frozen and salted bait--rather than make long 
runs to southern ports where live-bait sup- 
plies were adequate, Unfavorable wind and 
sea conditions also contributed to poor bait- 
boat catches during most of the season, and 
seriously hampered purse-seining, 

Change in Fishery 

A price dispute early in the season prob- 
ably cost the industry about 2 weeks of good 
fishing in late June and early July. All pre- 
season survey evidence available to La Jolla's 
Fishery Forecasting group pointed to the 
earliest appearance of albacore tuna off 
southern Californiainthe past 3 years, Also, 
the center of the fishery moved into Oregon- 
Washington waters, This forced most of the 
albacore fleet to unload in ports that did not 
have enough facilities to handle this year's 
catch, Unloading delays became a major 
problem during the season's peak in August, 
About 1 week of prime fishing time was lost 
to each boat discharging fares in northern 
ports, Also, while awaiting their turn to un- 

load, some boats that rely on ice refrigera- 
tion lost much poundage to deterioration, 

Lake Michigan Alewife 

Catch Declines 

The expected 1968 commercial production 
of alewives from Lake Michigan is about 25 
millionpounds, It was 42 million pounds last 
year, Only half the pound nets used in 1967 
were operated this year--and there was a 
corresponding 50 percent drop in pound-net 
catch. 

The reductionin nets was caused by 
closing of 2 of the 3 fish-meal plants, 

Commercial landings of alewives from 
Lake Michigan since the fishery began in 1956 

were: 
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Year Pounds Year Pounds 

1956 400 1963 5, 396, 000 
1957 220, 000 1964 11,743, 000 
1958 1, 356, 000 1965 14, 007, 000 
1959 1,264,000 1966 29, 002, 000 
1960 2, 370, 000 1967 42, 000, 000 
1961 3, 195,000 1968 1/25, 000, 000 
1962 4,742,000 

1/Estimated figure. 

Deepwater Traps Yield Record Landing 

of New England Lobster 

The "Homarus" recently landedmore than 
10,000 pounds of live lobsters at Gloucester, 
Mass., a record for a single trip. The trip 
lasted 8 days; one day's fishing time was lost 
to bad weather, Fishing began daily with 
first light and did not go beyond 4:30 p.m.; 
there was no night fishing. 

The Homarus is operated by Deep Deep 
Ocean Products of Gloucester, which began 
fishing in May 1968, A secondcompany ves- 
sel, the ''Red Diamond," recently began fish- 
ing. Prior trips by company vessels had not 
landed more than 5,700 pounds. 

"Delaware I'' Explored 

Successful gear trials and exploratory 
fishing conducted by BCF's Gloucester Ex- 
ploratory Fishing Base in spring-summer 
1968 demonstrated the harvesting possibili- 
ties of this type of fishery, One good ex- 
perimental catch was made by BCF's Dela- 
ware I June 12 on the slope between Shallop 
and Veatch Canyons in 109 fathoms, Using 
astring of 11 pots, 89 lobsters weighing 158.5 
pounds were taken in 24 hours, an average 
of 14.4 pounds per pot, 

Experimental catches exceeding 4 pounds 
of lobsters per pot for fishing time of 24 
hours or less have beenmade between 63 and 
109 fathoms at various locations, primarily 
near heads of canyons along the outer edge 
of Georges Bank, Experimental rectangular 
trap gear used measured: (1) Type A--40''x 
60"x18"; (2) Type B--36"'x48"x18". 

U.S. Agencies Will Act Quickly 

When Oil Is Spilled 

President Johnson approved on Nov. 13, 
1968, a Federal interagency plan to produce 
quick, united action when oil and other haz- 
ardous materials are spilled in U.S. waters. 
The plan was signed in September by the 
heads of Interior, Transportation, Defense, 
and Health, Education, and Welfare. 

A National Joint Operations Center for 
Oiland Hazardous Materials Water Pollution 
Incidents has been set up at Coast Guard 
Headquarters in Washington, D.C, It will 
coordinate Federal action when major spills 
of oil and other hazardous materials occur, 
Representatives of the 4 departments will 
be available at the center when needed, 

LBJ Cites 'Torrey Canyon! 

President Johnson gave "dramatic and 
tragic examples" of the damage from oil 
pollution, He cited the sinking of the oil 
tanker Torrey Canyon off Britain in 1967-- 
and the tanker ''Ocean Eagle" off Puerto 
Rico in March 1968, 

In March, Mr, Johnson asked Congress to 
hold financially liable the owners and opera- 
tors of ships and shore facilities for the full 
cost of cleaning the oil pollution they cause, 
The Senate and House passed different bills 
and the legislation died. 

When approving the interagency plan, the 
President said the legislation should bea 
"high priority item'' for the next Congress. 
He emphasized the "urgent" need for new 
authority to prevent oil pollution--and to 

require polluters to pay for their damage, 

Japanese Water-Pollution 

Study Team Visits 

A Japanese water-pollution study team 
visited the U.S. Department of the Interior in 
Washington, D, C., in November before leav- 
ingon al0-day tour of the U.S, Thevisit was 
part of the U.S.-Japan Cooperative Program 
in Natural Resources, 

The program includes studies of common 
problems concerning ''water, air, energy, 



wind and seismic damage, undersea technol- 
ogy, and agricultural problems," It began in 
1964 with the U.S.-Japan Committee on Trade 
and Economic Affairs. In October 1967, a 
U.S. study team of water-pollution experts 
visited Japan, Other Japanese experts also 
have visited the U.S. 

Team and Tour 

Leading the 5-man team was Dr. Kenichi 
Hanada, Chief, Water Pollution Control Di- 
vision of the Government Resources Research 
Institute, Tokyo. Experts of Interior Depart- 
ment and the Department's Federal Water 
Pollution Control Administration explained 
the U.S. water -pollution-control program, 

After Washington, the Japanese inspected 
advanced water treatment and research facil- 
ities and conferred with officials in Cincinnati, 
Ohio; Chicago, I1l.; and Portland & Corvallis, 

Ore. 

U.S. Proposes Conservation Measures 

in Northwest Atlantic 

The U.S. announced on Nov, 14, 1968, pro- 
posed amendments to regulations on the size 
of meshes intrawlnetsused in the northwest 
Atlantic fisheries, The proposals were pub- 
lished in the ''Federal Register" on Nov. 6 
and the public given 30 days to comment, 

The amendments followed recommenda- 

tions of the 14-member International Com- 

missionof the Northwest Atlantic Fisheries 

(ICNAF). All 14 governments, including the 
U.S., agreed to the changes, 

The Changes 

The changes extend mesh-size regulations 
to more species and to previously uncovered 
areas of northwest Atlantic. New species in- 
clude ocean perch, halibut, grey sole, yellow- 
tail flounder, Greenland halibut, pollock, 
white hake, black back sole, and dab. 

H. E. Crowther, BCF Director, said ex- 

tension of U.S. fishing efforts into new At- 
lantic areas necessitated protection of re- 
sources by extending conservation measures, 
He added that other ICNAF nations are 
adopting new regulations, (See Canada, 

Dando) 
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Fishery Products Affected by 

Airlines’ Rate Increases 

United Airlines and American Airlines 
have filed increases in general commodity 
rates on Shipments under 1,000 pounds 
ranging to 120%, effective Jan, 1, 1969, 
These will affect fishery products. 

Interior Secretary Udall protested the in- 
creases andrequested an investigation. The 
National Fisheries Institute (NFJ) filed a 
protest on Nov. 14, 1968. 

Other air carriers also are considering 
rate increases on small shipments, 

Aa SS 

Catfish Farmers to Meet 

Catfish Farmers of America willhold their 
First Annual Convention on February 7 & 8, 
1969, at the Fontainebleau Motor Hotel,in 
New Orleans, Louisiana, 

Be 
Consumer Near Coasts Eats 

More Seafood Than Inlander 

Year after year, the U.S. consumer eats 
between 10 and 11 pounds of fish and shell 
fish. While quantity has remained much the 
same, the kinds of seafood eaten have changed 
significantly, Canned tuna has soared in pop- 
ularity andcanned salmonhasdeclined. Per- 
capita consumption of shrimp has increased, 
but that of oysters has declined, Prepared 
and packaged fishery products have multi- 
plied to meet the demand of housewives for 
seafoods that involve virtually no work, 

Regional Differences 

Where the consumer lives largely deter- 
mines how much seafood he eats. If he lives 
near the coasts, he eats more Seafood than 
the person in the interior U.S. (See charton 

p. 14.) 

BCF and industry are developing process- 

ing methods to enable inland areas to receive 
better -quality fish and shellfish. BCF is in- 
vestigating irradiation of fishery products to 
determine whether freshfishery products can 
be keptfresh longer on grocery shelves, Air 
shipments have increased, 
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AREAS OF HIGH AND LOW FOOD FISH 
CONSUMPTION 

First All-Aluminum Shrimper 

Will Fish Gulf of Mexico in 1969 

The world's first all-aluminum shrimp 
trawler, an 83-foot craft, will be built by 
Graham Boats of Pascagoula, Miss., and go to 
work in the Gulf of Mexico in summer 1969, 
This was reported by the Aluminum Company 
of America, 

Charles Graham, president of Graham 
Boats, explained why he chose aluminum for 
the boat: 

"Use of aluminum will result in lower op- 
erating costs and permit faster speeds both 
en route to fishing grounds and homeward- 
bound witha full load, We won't have to paint 
or sand blast the boat, thereby reducing main- 
tenance costs. Under peak load conditions, 
the boat will require less draft than a steel 

or woodunit. Further, we can safely predict 
a much longer life for the craft." 

HEAVY 

tow MEDIUM 
LIGHT 

The new shrimp boat will be refrigerated 
and thus permit it to remain in the Gulf for 
extended periods while maintaining highest 
product quality. Air-conditioned quarters 
and pilot house will provide relief to shrimper 
crews who often work in temperatures of 100 

degrees or more. The~boat will carry the 
latest electronic navigational aids. It will be 
operated by Gulf City Fisheries, Inc., also 
headed by Graham. 

IS i 

in 9 of 10 U.S. Homes 

Most U.S. families eatcanned seafood, an 
important proteinfood, Fishcontain about 18 
percent protein, whichis highly digestible and 
often recommended in diets for old people. 
Fish supply 5-10% of the nation's animal 
protein for people. 
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CANNED FISH 

AND SHELLFISH 

A BASIC 

AND POPULAR FOOD 

PERCENTAGE OF HOUSEHOLDS 
NOT USING 

PERCENTAGE OF HOUSEHOLDS 
USING 

l 
U.S. TOTAL: 

Large amounts of canned fish or shellfish 
are eaten in every part of the U.S., although 
the kinds differ from region to region. 

Good Food 

The fats infish are polyunsaturated, which 
many researchers believe is important in the 
human diet. The percent of fat in different 
fishes varies: fromless than 1% for the cod 
family to 20-25 percent for salmon or mack- 
erel, 

Canned fish and shellfish are good sources 
of B complex vitamins, These include thia- 
mine, riboflavin, niacin, vitamin Bg, and vita- 
min By ,9. They also containuseful amounts of 
calcium, phosphorus, iron, copper, and iodine, 

Q in 10 households in the U.S. 

served canned fish or shellfish 

95.3% 

NORTH NORTHEAST | 
CENTRAL | 

New England Landings 

April-June 1968 Reported 

Groundfish and sea scallop fished by New 
England fleets during April-June 1968 have 
been reported by R. L. Schultz and F, A, 
Dreyer of BCF's Woods Hole (Mass.) Biolog- 
ical Laboratory: 

Haddock 

Haddock landings from Georges Bank for 
the first 6 months of 1968 were off about 15 
million pounds, and landings per day declined 
about 3,200 pounds, compared to the 1967 
period, This decline in haddock landings and 
abundance was due to a scarcity of scrod, 

Scrod abundance for April-June 1968 drop- 
ped 57 percent from 1967, a result of poor re- 
cruitment from the 1964 &1965 year classes, 
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Large-haddock abundance in April-June 
was nearly a thousand pounds ahead of 1967, 
These larger fish were remnants of the strong 
1963 year class, 

Age compositions showed 1963 year class 
still predominant, and the importance of the 
1962 year class all but ended, The absence 
of 3-year-olds inthe catch suggested the rea- 
son for low scrod landings. 

Landings and landings per day for Browns 
Bank haddock were running about the same as 
in 1967. Large and scrod abundance showed 
little change. 

Yellowtail 

Yellowtail landings infirst-half 1968 were 
running about 4 million pounds ahead of 1967, 
Both Georges Bank and Southern New England 
grounds were producing higher landings, 

Abundance increased on Southern New 
England grounds compared to second-quar- 
ter 1967, Georges Bank yellowtail abundance 
also was higher, The level of effort on both 
grounds, though high, was still below previous 
peak years, With this high abundance of yel- 
lowtail and no change in effort, 1968 landings 
could end close to 65 million pounds, 

Age compositions onboth grounds showed 
very strong 1964 and1965 year classes domi- 
nating the landings, It was expected that the 
success or failure of the 1966 year class 
would influence the continuance of this in- 
creasing trend of yellowtail abundance in 
1969. The1964and 1965 year classes should 
continue to contribute substantially to the 
fishery in 1969, 

Cod 

Cod landings for the first 6 months of 1968 
were about 3 million pounds higher than the 
1967 period due to a daily increase, It was 
difficult to ascertain whether this reflected 
an increase intrue abundance. With haddock 
relatively scarce, changes in fishing pattern 
may have been influencing cod-abundance 
index, 

Redfish 

Schultz and Dreyer noted that ''the state of 
the fishery for redfish was questionable, to 

say the least.'' Landings per day were higher 
on all grounds fished by the U.S. fleet, yet 
landings were about the same as 1967's, Ob- 
viously the fish were available, but lack of 
interest has resulted in a gradual shrinking 
of the fishery. 

Silver Hake (Food Fishery) 

The silver hake fishery appeared recover- 
ed from the 1966 & 1967 labor and price dis- 
putes. Landings were ahead of 1967 for the 
first6 months. Landings per day were lower 
on Georges Bank and higher in the Gulf of 
Maine in 1968, but total abundance remained 

about same. 

Industrial Fishery 

Despite increases in red and silver hake 
catchper day, landings in first-half 1968 re- 
mained about the same as in 1967 period, 
Totalindustrial landings were running behind 
1967, This decrease resulted mainly from 
reduced landings of species other than hake, 
These other species, eelpout and flounders 
primarily, have dominated industrial-fishery 
landings since 1966, whenredand silver hake 
abundance declined drastically in Southern 
New England waters, 

Sea Scallops 

Sea scallop landings from the Middle At- 
lantic were slightly ahead of 1967 but still far 
below 1965-1966 levels. Georges Bank land- 
ings were very low for April-June 1968. The 
thing that seems to keep the fishery alive is 
the price of scallops to thefisherman (i,15- 

Ihe PAOH)) 

The 1967 "Albatross IV''survey showed an 
increase in scallop abundance, However, it 
failed to materialize in1968 commercial 
landings data, Landings per day have re- 
mained low on both grounds, 
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Drifting ‘Ben Franklin’ Will Carry 

Modern Equipment 

When the research submarine Ben Franklin 
begins her Gulf Stream drift mission early in 
1969, she will carry the most sophisticated 
scientific equipment available for oceano- 
graphic work. She will start at the Florida 
end of the Gulf Stream and, 4 weeks later, 
arrive ata point inthe Stream off Massachu- 

setts. 

Grumman Aircraft Engineering Corp., Ben 
Franklin's owner and operator, developed the 
world's largest nonmilitary research sub- 
marine with the help of Jacques Piccard, an 
authority on deep-diving vehicles, The U.S. 
Oceanographic Office (NOO) provided most 
of the sub's scientific equipment, Also, it will 
send 2 or 3 oceanographers on the mission 
and provide the surface support ship. 

The Mission 

The scientists will drift with the Gulf 

Stream in the 50-foot, 130-ton sub. Data 
supplied to them by a current sensor system 
mounted on the top deck will enable them to © 
measure the sub!s relative current speed and 
diversion. 

The vehicle has a 36-man-week life-sup- 
port capability. The scientists will be able 
to view their surroundings from 2 external 
camera systems designed to provide stereo 
photographs of theseafloor--andtwo 70 mm. 
cameras integrated into a closed-circuit 
television system to observe marine life and 
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phenomena. Several bracket-mounted, hand - 

held, still- and motion-picture cameras will 

be usedto photograph the scientists at work. 

The scientists will use a narrow-beam, 
side-scan sonar to see the outline of the sea 
floor passed over by the sub. A continuous 
FM sonar system will monitor obstacles that 
may be encountered, It will observe and 
monitor the Deep Scattering Layer--horizon- 
tal, sound-scattering bands of marine life that 
often produce ‘false bottoms" onthe record- 
ing traces of echo-sounding devices. 

Special Equipment 

The scientists will use a water-sensing 
pod to measure on magnetic tape continuous 
digital information on temperature, salinity, 
depth, and pressure of the water surround- 

ing the sub, 

A proton magnetometer will provide data 
on the magnetic field and local anomalies-- 
irregularities in the magnetic field pattern. 
A transmissometer will measure the light 
absorbed by one meter of water. It may be 
able to determine the level of natural light 
with an ambient light meter, still being de- 
veloped. 

A turbulence measurement instrument is 
expected to determine fluid velocity by tem- 
perature change--and then produce a profile 
of the current shear (the whirlpool-like tur- 
bulence where 2 opposing currents meet) from 
top to bottom of the sub. An acoustic system 
will determine continuously the sub!'s total 
depth and the total water depth. 

Although the sub is equipped with four 25- 
horsepower AC electric motors, she was de- 

signed to be propelled northward along the 
Gulf Stream by the current itself. This will 
provide the scientists with a noiseless re- 
search and observation platform. The Ben 
Franklinis expected tohover in midwater for 
"continuous observations of the same volume 
of ocean for the entire 4-week mission." 

See article by Jacques Piccard, p. 53. 
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U.S. Exchanges Nautical Charts 

With Other Nations 

The U.S, Naval Oceanographic Office 
(NOO) exchanges nautical charts on a con- 

tinuing basis with 48 foreign nations, a 47- 
year-old tradition. Most of the 48 are mem- 
bers of the International Hydrographic Bureau 
headquartered in Monaco. 

The world-wide exchange was proposed in 
London in June 1919 at a 25-nation Interna- 
tional Hydrographic Conference. Delegates 
also considered the idea of exchanging ''sail- 
ing directions, notices to mariners, light and 

buoy lists, tide tables and other hydrographic 
(charting and mapping) publications." 

Began in 1921 

The exchange of nautical charts and other 
hydrographic publications began in1921 when 
the International Hydrographic Bureau, which 
resulted from the 1919 conference, went into 
operation. As the major U.S. ocean-charting 
agencies, NOO and the Coast and Geodetic 
Survey act forthe U.S. in all official matters 
at the Bureau. 

No country can chart the world's oceans 
covering 70% of the earth's surface. So the 
exchange, says NOO, provides an effective 
way for nations to learn the results of sur- 
veying activities by other nations. 

A Case History 

NOO noted that '16 reported dangers of 
various types" were included in the 1954 
edition of a chart of the Gulf of Siam. But 
after a detailed survey in 1961-62 by the USS 
"Maury' and 'Serrano'--2 NOO hydrographic 
survey ships--12 of the charted shoals were 
disproved and removed from Oceanographic 
Office charts. 

This information was speeded to the Inter- 
national Hydrographic Bureau, which removed 
the shoals from its ''Doubtful Hydrographic 
Data.'' As a result, NOO said, all nations in 

the Bureau learned that their mariners could 
"once again proceed (through the Gulf of Siam) 
on the mostdirect routes with safety andas- 
surance," 

Train Unemployed 

for Jobs in Oceanography 

ESSA's "Explorer' has become involved 
in a new kind of discovery. She has been 
transferred to the U.S. Office of Education 
foruseas afloating classroom to train "hard 
core unemployed'' for jobs in oceanography. 
The 219-foot, 1,900-ton hydrographic survey 
vessel, launched in 1939, was decommis- 
sioned in January 1968. 

The Office of Education said the vessel 
will be towed from Norfolk, Va., where it 

had been decommissioned, to a berth in 
Washington, D, C., by Ogden Technological 
Laboratories, Inc. The firm will establish 

the curriculum and provide instructors for 
the $155,000 program. The ship will be 
berthed at the former Naval Gun Factory on 
the Anacostia River. 

To Train 120 Youths 

The Office of Education says the program 
is aimed at training 120 hard-core unem- 
ployed young menbetween16 and 22 from the 
Washington area as oceanographic aides for 
positions in government and private industry. 
It is believed the first attempt to train the 
disadvantaged inoceanography. The 15- 
month program provides for classes of 40 
hours per week lasting 8 to 10 weeks. 
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Nautical Charts Issued 

for Alaskan Arctic Coast 

The Coast and Geodetic Survey (CGS) has 
issued 29 nautical charts of Alaska's Arctic 
Coast following the discovery there of major 
oildeposits. The large-scale charts are 
revised editions of those previously published 
by CGS for the Navy but classified until now. 
They are based on topographic and hydro- 
graphic surveys made from 1945-53 and 
1961-62 and provide the most detailed cover- 
age of this area. 

What Charts Cover 

CGS notes that the charts cover the remote 

coastal area extending from Point Hope east 
to the Canadian border. A revised edition of 

another once-classified chart has beenissued 
for the Cape Romanzof area in western Alas- 
ka, south of Norton Sound. 



The area covered includes Prudhoe Bay, 

where large oil deposits have been discovered; 
Scammon Bay, Point Hope, Marryatt Inlet, 
Cape Lisburne, Point Lay, Kasegaluk Lagoon, 
Icy Cape, Avak Inlet, Wainwright, Peard Bay, 
Point Barrow, Admiralty Bay, Smith Bay, 
Cape Halkett, Harrison Bay, Camden Bay, 

and Demarcation Bay. 

The Cape Romanzof chart is numbered 
9374. Those for the Arctic Coast are 9450 
through 9478. They are published at a scale 
of 1:50,000. 

CGS expects the new charts to provide a 
major assist in developing Alaska's mining 
and petroleum industries. They maybe pur- 
chased for $1from CGS nautical chart agents 

in Alaska, orby mail from CGS, 121 Custom- 

house, 555 Battery Street, San Francisco, 

Calif, 94111. 

Biologist Studies Dangerous Fishes 

Dangerous marine animals, including 
fishes that bite and those that sting, are being 
catalogued according to species, environment, 
and geography by Florence Rieken,a marine 
biologist and oceanographer at the U.S. Naval 
Oceanographic Office (NOO). 

As an example of what may be published 
when enough material is gathered, she said: 
"We are thinking about presenting updated 
information on shark attacks in a manuscript, 
which eventually may be compiledinto atech- 
nical publication. The article not only would 
list the shark species known to attack man but 
also would give the geographic locations of 
shark attacks along with the seasons the at- 
tacks occurred." 

Similar manuscripts may be prepared on 
highly venomous fishes, such as the stonefish 
and other reef fishes known to sting man. 
These also would list the species of venomous 
fishes, environmental factors, and geographic 
locations. 

Sonic Fishes & Mammals 

Mrs. Riekenalso is compiling information 
on sonic fishes and mammals, such as por- 
poises, known to emit sounds, and on school- 
ing fishes, such as herring. 

19 

The material on sonicfishes and mammals 
may be compiled into handbooks for Navy 
sonarmen, Articles on schooling fishes may 
help sonarmen, They would be able to use 
the environmental data to determine if echoes 
to sound signals are being returned from the 
schools orfromasubmarine. Eventually, the 
information on schooling fishes may benefit 
fishermen. 

Asks for Data 

Mrs. Rieken has completed filing the in- 
formation she collected on dangerous marine 
and sonic animals. She asks that new data on 
shark attacks, and poisoning or stinging in- 
cidents by venomous fishes, be sent to the 
Commander of the U.S, Naval Oceanographic 
Office, Suitland, Maryland 20390, marked for 

her attention. 

Scientists Prepare Worldwide 

Ocean Chart 

The world's oceans conceal rugged terrain 
and scientists of the U.S, Naval Oceanographic 
Office (NOO) are charting part of it for the 
International Hydrographic Bureau. They 
will complete the project's first phase by 
January 1969. 

The scientists are collecting depth mea- 
surements, from soundings, that reveal the 

ocean-floor contour for Pacific and Atlantic 
Ocean areas up to 2,000 miles off the North 
and Central American Coasts. In addition to 
NOO ships, they are using sounding data ob- 
served by naval and merchant ships. 

These measurements, plus those collected 
by the U.S. Coast and Geodetic Survey for 
two areas--one in Pacific, the other in At- 

lantic--are the U.S. contribution to a scien- 
tific chart being prepared by the International 
Hydrographic Bureau to show the topography 
of the world's oceans. 

The World Chart 

The chart, ''General Bathymetric Chart of 
the Ocean," willhave 24 full-color sheets: 16 
will provide coverage between the Arctic and 
Antarctic circles at a scale of 1:10,000,000; 

8 at 1:3,100,000 willcover the 2 polar areas, 
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William Opalski, director of the NOO 
project, reported: 'More than 900,000 sound- 
ings have been disseminated to foreign coun- 
tries for use in the compilation of their 
plotting sheets for the world-wide bathy- 
metric chart." 

The Netherlands, Great Britain, Brazil, 

and France are coordinating their work with 
NOO. 

The International Hydrographic Bureau 
has 42 member nations. It coordinates the 
work of hydrographic (ocean charting & map- 
ping) agencies in its worldwide effort ''to 
produce accurate navigation and scientific 
charts for mariners and scientists of all 
nations." 

Ocean Bottom ‘Profiled’ 

by New Device 

A device designed to outline the sediment 
layers that underlie the sea floor is being 
tested by scientists of the U.S, Naval Ocean- 
ographic Office (NOO), Geological Survey, and 
Princeton University. They are inthe Carib- 
bean aboard the 285-foot, 2,580-ton USNS 

"Kane,'' the Navy's newest oceanographic re- 
search ship. 

The NOOscientists are using anacoustical 
profiler belonging to the Geological Survey 
to investigate the cover of sediments over 
the substructure" of the Puerto Rican Trench 
between the Virgin Islands and Curacao, 

The Profiler 

The profiler, a ''sparker,'' is housed in a 
mobile unit and is lashed in position to the 
Kane's upper deck. It is capable of dis- 
charging electrical shocks 15,000 to 20,000 
feet into the sediment layers beneath the sea 
floor. 

L. E. Garrison, 2 Geological Survey geo- 
logist, explained: ''The acoustical energy 
bursts generated by the profiler are designed 
to penetrate the sediment layers. Portions 
of the sound ‘sparks! are expected to be re- 
flectedfrom the layers, returned to receiving 
hydrophones towed 15 to 20 feet beneath the 
ocean's surface,and recorded on magnetic 
tape. Recorders can transfer the sonic 
echoes into graphic profiles that can be visu- 
ally inspected. By examining the profiles, the 
scientists, hopefully, will be able to separate 

the sedimentary layers down to the ocean 
basement--the igneous or metamorphic rock 
c omplex underlying the sedimentary rock 
structure" that begins in the Puerto Rican 
Trench 27,000 feet beneath the ocean's sur- 

face. 

M.W. Buell Jr.,NOOoceanographer, 
stated that the information expected to be 
revealed by the profiles willbe addedto data 
gained from coring and will be ''correlated 
with all the existing data."' This information 
willbe incorporated into Navy programs 
aimed at developing knowledge about the ocean 
and the sea floor. 

Core Samples 

Buell added that core samples dredged in 
the Caicos Island region of the Bahamas are 
being inspected ''to see if the sediment age 
can bedetermined in aneffort to gain abetter 
idea of the history of the ocean floor.'' The 
scientists also are taking samples of the wa- 
ter column tolearn more about "the circula- 
tion of the subtropical underwater and other 

significant water mass intrusions" into the 
Caribbean. 

The 'Sparker! 

The 'sparker! is capable of generating 
200,000 joules (one joule equals one watt-sec- 
ond of energy). Later, whenitis merged with 
the Kane!s shipboard system, the 'sparker! 
is expected to produce 233,000 joules --' ‘the 
hottest spark ever to be put into the ocean." 



Foreign Fishing Off U.S. 

in October 1968 

NORTHWEST ATLANTIC 

In October 1968, 177 vessels from East 
and West Germany, Romania, and Spain were 
sighted, 8 more than in September, 

Soviet: Sixty-seven different vessels were 
sighted--19 factory stern trawlers, 39 medi- 
um side trawlers, 2 factory base ships, 4 
refrigerated transports, 2 repair tugs, and 
1 tanker, Early inthe month, they were con- 
centrated 40-50 miles east of Cape Cod and 
Nantucket (Great South Channel) catching 
light-to-moderate amounts of herring, About 
mid-month, they shifted to areas 30 miles 
south of Martha's Vineyard and Nantucket, 
where catch was mostly whiting, A small 
group spent the month fishing herring on 
Cultivator Shoals. 

Polish: The fleet--3 stern trawlers, 18 
large side trawlers, 2 factory ships, and l 
cargo vessel--continued to fish more or 
less apart from other fleets, Except for one 
sighting of 23 vessels on northeast Georges 
Bank, only scattered vessels were observed 
off Cape Cod and Nantucket, Limited catches 
of herring were seen, 

East and West Germanand Romanian: One 

Romanian freezer stern trawler, 38 East 
German, and 35 West German trawlers and 
support ships fished herring from 14-50 
miles east of Cape Cod and Nantucket. 

Spanish: An estimated 12 stern and side 
trawlers were seen pair trawling on the inner 
shoals of Georges Bank, 

New Fishing Area 

Twenty-four Eastand West German and 5 
Polish vessels were sighted 20-25 miles east 
of Portsmouth, N.H, (Jeffreys Ledge), U.S. 
fishermen have been reporting foreign ves- 
sels there for several weeks. 

Gulf of Mexico and South Atlantic 

No foreign vessels were reported south 
of Cape Hatteras, or in the Gulf, 

California 

Soviet: Five vessels were sighted, Two 
factory stern trawlers and a refrigerated 
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transport were observed fishing about 25 
miles west of Half Moon Bay, just south of 
San Francisco, A third sterntrawler was 
sighted off the Klamath River south of the 
Oregon border, 

Off Pacific Northwest 

Soviet: Twenty-two large stern factory 
trawlers, 10 processing and support ves- 
sels, and 3 exploratory research vessels 
were sighted: half off Oregon and half off 
Washington, During the third week of Oc- 
tober, most were fishing Pacific hake off 
Washington, For the third consecutive month, 
no medium side trawlers were Seen; this in- 
dicated a Soviet switch to stern factory trawl- 
ers in the northeast Pacific, 

Japanese; Two long-liners, 2 stern trawl- 
ers, and 1 cargo vessel were sighted, (The 
Japanese press recently reported that 7 
trawlers in this area had taken about 50,000 
metric tons.) 

Alaska 

Soviet: Forty-four vessels were sighted, 
In October 1967, the Soviets fished only ocean 
perch; this year they fished a variety of 
groundfishes, Early inthe month, their ocean 
perch fishery centered along the Aleutians, 
with about 14 stern trawlers and 2 refriger- 
atedtransports, About mid-month, the effort 
shifted into the Gulf; by month's end, only 
about 5 stern and 2 medium trawlers, and 1 
reefer remained off Aleutians, 

Five mediumtrawlers and 1 reefer fished 
pollock, perch, gray cod, sable fish, and flat- 
fish, just off Continental Shelf edge in central 
Bering Sea, About mid-month, 5-6 medium 
trawlers beganfishing north of Fox Islands, 

Japanese; The winter decline in fishing 
off Alaska continued; the number of vessels 
dropped from nearly 80 early in the month 
to just over 50 at the end, Still, this was 
more than twice the Japanese effort in Octo- 
ber 1967. 

The Gulf of Alaska ocean perch fishery 
was continued by 4-7 sterntrawlers, One 
vessel, processing about 20 tons a day, was 
bringing 6 to 8 tons aboard in one drag, 
Three sterntrawlers fished ocean perch 
along Aleutians, and 12 stern trawlers, with 
one factoryship, were active along the 100- 
fathom curve in eastern and central Bering 
Sea. 
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Fig. 1 - The refrigerated Soviet transport "Arkhip Kvindgi" 
(Sibir class) with SRTM 8-403 alongside transferring cargo. 

(Photo: Zahn) 

Fig. 2 - Spanish fishing stern trawler "Villalba," owned and 
operated by a Vigo fishery firm. 

Fig. 3 - A Japanese Danish seiner in eastern Bering Sea. A fleet 
of 12-15 accompanies a factoryship engaged in production of 
fish meal, oil, and minced fish meat. In photo, net has been 
fastened to working gear on foremast and ship is dead in water. 

(Photo: J. Branson) 

The minced fish meat and fish-meal fleets 
in eastern andcentral Bering Sea--6 factory 
ships and 108 trawlers in late September-- 
were reduced to 2 factory ships and 20 trawl- 
ers by late October. 

The 2-fleet factoryship crab fishery in 
the eastern Bering Sea ended in October, 
The first fleet left early in the month; the 
second followed within10-14 days. Japanese 
sources had reported that only 79% of the 
quota had been reached by mid-September, 
and that the fishery would have to be extended 
into October. Since only one fleet fished ex- 
tensively in October, the quota may not have 
been achieved this year. 

Five Japanese long-liners fished sablefish 
inthe Gulf of Alaska throughout October 1968. 
One ship, boarded by a BCF agent, was taking 
about 5 tons daily--95% sablefish and 5% 
ocean perch, 



STATES 

Washington 

FLOATING FPC PLANT BEGINS 
OPERATION IN PUGET SOUND 

A surplus 196-foot Navy rocket ship has 
been converted into a floating fish protein 
extraction plant, the 'Cape Flattery I.' It is 
based at Neah Bay, Wash., on the Makah In- 
dian Reservation. 

The Cape Flattery I. 

The plant uses the Vio Bin Corp. process: 
a solventis mixed withthe fish to extract the 
oil and water atlow temperatures, producing 
a concentrated protein. The odorless proc- 
essing aboard ship does not pollute the sur- 
rounding waters. The protein concentrate is 
blown to shoreside milling, storage, and bag- 
ging facilities. 

The Cape Flattery I will use scrap fish-- 
hake, ratfish, dogfish, and skate. It has the 

capacity to process 200 tons of fish daily. 

For Animals First 

At first, the Cape Flattery Co. plant will 
produce concentrated fish protein as a food 
additive for pets, fish hatcheries, mink breed- 
ers, livestock and poultry, and for industrial 

uses. Within 6 months, the process will be 
refined to produce FPC for human con- 

sumption. The FPC will be an odorless, 
tasteless powder that can be stored indefi- 
nitely. When added to rice, bread, corn, or 
other grain and liquid foods, it will provide 
a protein-rich meal. 

U.S. Aid 

The plant was financed partially through 
a $650,000 loan from the Economic Develop- 
ment Administration(EDA) of the Commerce 
Department. Shareholders invested $500,000. 
The Makah Tribe obtained a$141,000 loan 
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and grant from EDA to finance construction 
of a tribal public dock. The new plant em- 
ploys tribe members, 

The former navy vessel was converted by 
the Marine Construction & Design Co. (Marco) 

of Seattle. The project began in December 
1967 with the dismantling and moving by truck 
of a practically unused Vio Binfish-meal plant 
from Greensport, Long Island. 

OK OK 

3 VESSELS FISH PUGET SOUND HAKE 

In late November 1968, 3 vessels--'Radio,' 

"Wisconsin,' and 'Voyager'--were fishing 
for hake in Puget Sound. The Radio was land- 
ing its catches, to be made into pet food, at 
La Conner, Wash., the Wisconsin and Voyager 

were delivering to a fish-meal plant at Ever- 
ett, Wash. 

Total landings since this season began in 
October 1968 were about 1 million pounds. 
Since the fishery beganin 1965, ithas extended 
from September or October into May or June 
of the following year. Seasonal catches have 
been about: 

Pounds Landed 

1965-66 6,200,000 
1966-67 10,700,000 
1967-68 8,160,000 
1968-69 (To Nov. 21, 1968) 1,000,000 

OK OK 

NEW BOOK ON CHINOOK 
& COHO SALMON 

A forthcoming book by Washington Depart- 
ment of Fisheries marine biologist Sam 
Wright, ''The Origin and Migration of Wash- 
ington's Chinook and Coho Salmon,"' answers 
such questions as where thesefishes go after 
leaving their home streams, who catches 
them, and with what gear. 

Wright states that salmon from 2 different 
river drainages, and often stocks within the 
same river, rarely show identical patterns of 

fresh-water residence, downstream move- 

ments, growth, ocean dispersions, relative 
availability, upstream migrations, and 
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spawning preference. He bases his conclu- 
sions on marking and tagging investigations 
by Washington, Oregon, California, Alaska, 
and Canadian fisheries agencies, 

Wright notes that 1 of 4 chinook and coho 
salmon caught in Washington waters during 
1968 (and 1969) willbe examined for missing 
fins or other markings by the Department of 
Fisheries. Caught salmon may carry a tag 
(disc or loop type) affixed early intheir lives. 
They may have avery small, coded, magnetic - 
wire tag in the snout. Or, having been fed 
chemical compounds when young, they bear 
identifying "rings" on their bones. 

Sport vs. Commercial ? 

He says the common opinion that sport and 
commercial fishermen compete directly for 
salmon is often not true. The commercial 
salmon trollers often fish isolated grounds 
outside the 1-day range of coastal ports. By 
the time ocean sport fishing reaches its maxi- 
mum, many trollers have switched gear and 
are searching offshore waters for albacore, 
Also, many shallower, confined coastal wa- 
ters are essentially sport fishing "preserves" 
because efficient trolling is not practicable. 

As knowledge of salmon grows, Wright 
adds, rules about commercial net fisheries 
andfresh water sport fisheries become com- 
plex, often difficult to understand. This is 

simply evolution toward maximum economic 
and recreational use of each stock--plus the 
provision of optimum escapements to perpet- 
uate the resource. 

In Puget Sound, net and sport fishermen 

often operate in same area concurrently, but 
the fishes caught differ in size, maturity, and 
habits. Backbone of the sport chinook and 
coho catch is the feeding, immature fish that 
will strike the lure or baited hook. These 
fish offer good sport, but they would often 
have little commercial value. The larger, 
mature chinook and coho returning to Puget 
Sound streams have ended their active feeding 
by the time they reach inner Sound waters. 
So only a few of the many thousands passing 
through can be taken on sport gear. On many 
occasions when large hatchery-produced runs 
have passed through intense sport fisheries, 
only an insignificant number were taken. 

Wright describes chinook and coho move- 
ments from several Pacific Northwest 
streams: 

CHINOOK SALMON 

Columbia River: Lower River fall-run 
chinook move northward and contribute to 
British Columbia trollfisheries off west 
coast of Vancouver Island;few are taken south 
of Central Oregon or north of Vancouver 
Island. Amazingly, the largest numbers 
occur off north Washington and in Strait of 
Juan de Fuca; fall-run chinook caught here 
are much more likely to be of Columbia River 
origin than those caught off mouth of Columbia 
itself, 

Winter, spring, summer, and upriver fall 

chinook from the Columbia tend to migrate 
further north in much greater numbers. The 
indications are that many move offshore to 
feed in the Gulf of Alaska. Ocean catch dis- 
tribution is around 75% off Alaska and British 

Columbia, and 25% off Washington, 

Coastal Streams: Chinook from Washing - 
ton coastal streams move northward; over 

75% of ocean catch is off British Columbia 
and Southeastern Alaska. ''Contrary to pop- 
ular belief, only a small number are taken 
offshore of Grays Harbor." 

Puget Sound: Fall chinook from its 
streams also move northward; a minor part 
goes south. The ocean catch is about 90% off 
British Columbia and Southeastern Alaska, 
10% off Washington. However, large numbers 
remain inside Puget Sound for appreciable 
periods; these immature feeders contribute 
importantly to sport fisheries. When they 
move seaward, they areless available to the 
oceanfisheries than several other major 
stocks; a greater percentage escapes the 
ocean fishery and returns to Puget Sound-- 
to be exploited by commercial net and sport 
fisheries. 

COHO SALMON 

Columbia River: Coho show pronounced 
movements to the north and south but the latter 
dispersion is dominant. Off Washington, they 
become steadily less abundant from south to 
north; abundance reaches alow north of Cape 
Flattery. The southward movement--more 
extensive and lengthy--makes these stocks 
vitally important to fisheries off California 
and Oregon. These fisheries depend ona 
single age class or brood year during each 
fishing season, so the annual catches fluctuate 
more violently than with chinook; there, annual 



production is maskedby the various ages 
and stream residence categories entering the 
catch. 

Coastal Streams: Coho produced in Grays 
Harbor and Willapa Bay tributaries differ 
markedly from their nearby Columbia River 
counterparts. They disperse primarily to the 
north; ocean harvest is mainly in fisheries 

off central and northern Washington. Sizable 
numbers move off Vancouver Island and are 
exploited by the Canadiantrollfleet, Return- 
ing adults enter the commercial net and river 
sport fisheries. The harvest of precocious 
males, or 2-year-old ''jacks,"' reaches signif - 
icant proportion only in the river anglers! 
creel. 

Puget Sound: Again, significant coho 
migrations occur north and south in the ocean, 
Their abundance declines steadilyfrom south 
to north along Vancouver Island's west coast 
and north to south along Washington. Asa 
result, the catch is divided about equally be- 
tween thefisheries of Washington and British 
Columbia. These stocks also contribute to 
Washington and Canadian net fisheries in the 
Strait of Juan de Fuca--and to Washington's 
Straits sport fishery and net and sport fish- 
eries in inner Puget Sound. They differ 
markedlyfrom other coho stocks. Many re- 
main in Puget Sound and never migrate to 
sea; they form backbone of the sport fishery. 
The drainages nearest the available foraging 
(and fishing) areas often contribute most to 
the catch. 

Wright concludes that it is possible to es- 
timate with reasonable accuracy the major 
coho stocks contributing to Washington's 
salmon fisheries on an annual basis. Unlike 
chinook, the major stocks are much more 
likely to originate in drainage systems near 
eachfishery. Severalinterrelatedfactors are 
responsible for this. On the average, cohoes 
spend much less time in the ocean due to their 
younger age at maturity, so their migration 
distance tends to be much less than the 
chinooks, They also show random disper- 
sions to north and south, unlike the dominant 

northward movements of chinook. And, 

probably mostimportant, their ''catchability" 
or susceptibility to hook-and-line gear does 
not lessen as quickly as fall chinook approach- 

ing their home streams, 
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Oregon 

RECORD SHRIMP CATCH 

In 1968, 41 shrimp boats fishing off Oregon 
landed a record 11,000,000 pounds in Oregon 

ports, reports the Oregon Fish Commission. 
In 1967, 10.4 million pounds had set a record 
by a substantial margin. During the past 10 
years, the annual average catch in Oregon 
waters has been only 3.5 million pounds, 

Landings might have gone even higher in 
1968 except for interruptions from bad weath- 
er and a cost-price squeeze in May, June, 

and July. 

A very strong 1966 year class comprised 
well over 60% of the 1968 catch. It was the 
major contributor to the record. 

The Shrimp Beds 

Typically, shrimp beds are the green mud 
bottoms 4 to 20 miles off the coast. Beds off 
northern Oregon and near Coos Bay have 
been especially productive during the past 10 
years. 

In 1968, however, the Port Orford bed 

stole the limelight. It set a new catch-per- 
effort recordfor the Pacific coast, exceptfor 
Alaska. 

Coos Bay accounted for more than 4 mil- 
lion pounds. It was high port for 1968, 
Astoria landings were 2.3 million, and Port 
Orford's 1.3 million pounds. Newport land- 
ings, partly from abed located during a Fish 
Commission shrimp cruise in spring 1966, 
reached 2 million pounds, Other significant 
shrimp beds are offshore near Brookings and 
Garibaldi. 

* OK OK 

SPRING CHINOOK HATCHERY 
RETURNS SET RECORD 

In 1968, a record 41 percent of the spring 
chinook escapement over Willamette Falls 
returned to the Oregon Fish Commission's 
Willamette and Marion Forks hatcheries, 

reports Ernest Jeffries, commission fish 
culture director. Commission hatcherymen 
estimated the total return to the 2 hatcheries 
of 12,800 fish. In recent years, up to 30% of 
this run returned to the 2 stations. 
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Nearly a third of the estimated 31,500 
spring chinook passing over the falls returned 
to the Willamette Hatchery alone, a remark- 
ably highhatchery return for spring chinook, 

10,000,000 Eggs 

From the fish arriving at Marion Forks 
and Willamette, commission hatcherymen 

took more than 10 million eggs. The bulk of 
the spring chinook eggs are taken at the 
Willamette and Marion Forks hatcheries, and 
at 2 other Willamette tributary hatcheries, 
McKenzie and South Santiam. Together, the 
4hatcheries rear about 5 million spring 
chinook each year for release into the Wil- 
lamette system. 

Reason for Hatcheries 

The Willamette and Marion Forks hatch- 
eries were constructed by the U.S. Army 
Corps of Engineers to compensate for fish 
losses caused by construction of Detroit and 
Lookout Point Dams. The Corps provides the 
bulk of the annual operating expenses. 

Alaska 

OIL POLLUTION CONTINUES 
IN COOK INLET 

"Oil pollution incidents continue to occur 
at an alarming rate despite the joint-pollu- 
tion-control efforts by State and Federal con- 
servation agencies,'' reports BCF Juneau. 

On Oct. 23, 1968, a break in Shell Oil's 
pipeline from Platform "A' occurred on 
Middle Ground Shoal. It spreadan estimated 
1,000 barrels of crude oil over Cook Inlet 

waters off Kenai. The Federal Water Pollu- 
tion Control Administration (FWPCA) re- 
ported the oil spread over an area 30 miles 
long and 6 miles wide. The pipeline, the 

Inlet's oldest, has been the source of several 

oil spills in recent years. 

9 Unreported Incidents 

Also, surveillance and patrol flights over 
the Inlet during October 1968 by BCF, Bureau 
of Sport Fisheries and Wildlife, FWPCA, and 
the Alaska Department of Fish andGame re- 
vealed 9 incidents of pollution that had not 
been reported voluntarily by industry. 

"The full impact of oil pollution on the im- 
portant fish and wildlife resources of Cook 
Inlet is unknown,'’ BCF Juneau states. How- 
ever, in early October 1968, conservation 

officials picked up 115 guillemots and 4 
murres along 6 miles of beach south of Anchor 
River. It was estimated that about 250 dead 
or dying birds couldhave been recovered. In 
addition, mallards and pintails taken in the 

Redoubt Bay area Showed signs of exposure to 
oil pollution. 

= a= or 

Texas 

HATCHERIES PRODUCED 
16 MILLION FISH IN FY 1967-68 

Texas Parks and Wildlife Department 
fish hatcheries produced and distributed 
15,942,693 fish during fiscal year 1967-68. 
This is 14 percent above the 13,986,413 fish 

in the 1966-67 fiscal year. 

The cost of rearing and distributing each 
fish was 2.37 cents for the 1967-68 period, 

compared with 2.05 cents in the 1966-67 

period. 

Types and numbers of fish were: Black 
bass, 13,090,760; warmouth bass, 108,000; 
sunfish, 112,915; channel catfish, 2,191,388; 

flathead catfish, 2,100; black crappie, 97,675; 

white crappie, 49,530; hybrid sunfish, 226,675; 

and blue catfish, 63,650. 

EN 
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BCF'S VERY LONG LINE 
BCF casts a vibrant line that connects the 

commercial fisherman's catch in the ocean, 
gulf, and inland waters to consumers across 
the U.S. Strung along it are BCF responsi- 
bilities to find fish; devise the best ways to 
catch and keep them wholesome until port is 
reached; study the most economical ways of 
unloading, freezing, processing, and distribu- 
ting them tothe Nation's consumers; provide 
data to the industry on the kinds and prices 

Juneau 

ie 
e POT-TYPE GEAR 

for catching 

‘spot’ shrimp 

e DUTCH TRAWL 

Seattle 
¢ LARGE MIDWATER TRAWLS 

e UNIVERSAL TRAWLS 

e DEPTH-TELEMETRY SYSTEMS 

e HAKE EXPLORATIONS 

La Jolla 
e FORECASTS ALBACORE 

& BLUEFIN TUNA AVAILABILITY 

¢ EVALUATE POTENTIAL 

FISHERY RESOURCES 

e DEVELOP UNDERUTILIZED 

RESOURCES 

e IMPROVE FISHING 

FLEET EFFICIENCY 

of fish, and where and when they are avail- 
able, so that industry can make informed 
decisions; and provide information to the 
public ranging from price to preparation 

of fish. 

BCF supplies loans tothe fishing industry, 
helps train scientists, and connects the U.S, 
with other nations to protect several fisheries 
and the U.S. fisherman's interests. 



Vast Responsibilities 

BCF's responsibilities begin with the in- 
land waters and the sea. Its scientists sail 
aboard modern oceanographic vessels from 
Woods Hole, Mass., Miami, Fla., La Jolla, 
Calif., Seattle, Wash., and Honolulu, Hawaii, 
to study the physical quality of the sea and 
the plants and animalsinit, They study 
species of fish off U.S, coasts and gather in- 
formation on size of fishresources, rates of 
decline or increase, and the effects of large 
catches on a fish population, 

Achievements 

BCF explorations have found unexploited 
stocks of fish and shellfish large enough for 
profitable commercial fishing; concentra- 
tions of sablefish, Pacific ocean perch, and 

hake off the Washington coast; shrimp beds 
in Alaskan waters, off South America's north- 
east coast, and brown shrimp off Florida's 
east coast; surf clam grounds off the mid- 
Atlantic coast; and chubs in the Great Lakes, 
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When new sources of fish are found, BCF 
specialists study the type and size of vessel 
and gear most suitable for catching the fish, 
BCF's midwater trawl catches commercial 
quantities of formerly underutilized species; 
itis expected to expand fishing for the Pacific 
Coast fisherman, BCF improvements in the 
shrimp trawl may make daytime trawling 
profitable. Its scientists have used under - 
water television to develop gear and adapted 
the telemeter to midwater trawlfishing, They 
have used submarines and satellites, 

On Shore 

On U.S. shores, BCF scientists work to 
conserve the estuaries, where at least 7 of the 
10 most valued commercial species and most 
marine sportfish species spend important 
parts of their life cycle. 

The U.S, coastline is important to a half- 
million people whose living comes from com- 
mercial fishing--and to sport fishermen, 
waterfowl hunters, boaters, swimmers, and 
nature lovers, 

EXPLORATORY FISHING & 
GEAR RESEARCH 

Basic to the vast BCF operation are the 
exploratory fishing and gear research of 6 
field stations at: Gloucester, Mass., St. 
Simons Island, Ga., Pascagoula, Miss., Ann 
Arbor, Mich., Seattle, Wash., and Juneau, 
Alaska, Thesecenters publishtheir findings. 

The following are some recent achieve- 
ments of the field stations: 

NORTHEAST & MIDDLE ATLANTIC 

Along the edge of the Continental Shelf, 
king-sized lobster pots have proved effective 
in waters 10-15 times deeper than those 
fished by inshore lobstermen, 

Time-and-motion studies aboard fishing 
boats have led to the development of conveyors 
and sorters that make the fishermen's job 
easier by eliminating bending and reaching, 

A vacuum eviscerator replaces the "rip- 
and-grap'' method. The new device, together 
with much-improved washing devices, re- 
duces bacteria on fish and increases high- 
quality shelf life. 

Fig. 1 - The vacuum evisceration technique. 

A leakproof, insulated, nonreturnable con- 

tainer enables processors to ship fresh fish 

longer distances than ever before. 

The ‘Delaware’ explored for surf clams 
in the western Atlantic between the state of 
Delaware and False Cape, Virginia, She found 
large beds south of the existing commercial 
fishing areas, 

Commercial concentrations of shrimp 
were found near Jeffreys Ledge south of Casco 
Bay. These boosted the Maine shrimp catch, 

The Gloucester, Mass., staff developed an 
"independently powered sonic instrumentation 
system" to give shipboard recordings of the 
fishing performance of New England otter 
trawls. The staffmeasured the trawl nets of 
several commercial vessels during fishing 
operations, The measurements may help 
increase catches. 

GREAT LAKES 

BCF researchers helped the industrial 
fishery for alewives in the Great Lakes with 
new trawl systems, They also designed an 



electrical trawl device for harvesting ale- 
wives. Test catches were 28% higher than 
those of ordinary trawls. 

Increased commercial harvest--and in- 
troduction of salmon--may reduce alewife 
die-offs and restore the fish population bal- 
ance, 

BCF is conducting programs to promote 
the growth of the catfish industry: ‘gear and 
harvesting research, technological develop- 
ment, quality improvement, and Federal aid 
programs," 

Its researchers have developed a mechan- 

ized haul seine to harvest catfish effectively. 
It works well with conveyor equipment used 
to load fish into trucks for shipment. The 
seine is efficient in large and small ponds 
down to 8 feet. 
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GULF & SOUTH ATLANTIC 

BCF vessels discovered thread herring 
stocksin the Gulf of Mexico. Its staff is co- 
operating with industry in the northeastern 
Gulf to promote a new industrial fishery for 
this and other sardinelike species, 

BCF's new "Oregon II" located stocks of 
tilefish and groupers in the Gulf's deeper 
waters, 

Other Bureau vessels have found concen- 
trations of calico scallops off Florida's east 
coast in 3 areas between New Smyrna Beach 
and Fort Pierce, Interested groups are try- 
ing to start a commercial fishery. 

PACIFIC NORTHWEST 

BCF exploration determined the areas and 
abundance of Pacific hake, This helped the 
commercial fishermen make good catches, 

Fig. 2 - Nylon haul seine developed by BCF is stacked on pontoon barge and ready to set over stern roller. It is used in harvesting 
catfish from farm ponds. 

Demonstrating Seine 

During first-quarter 1968, 10 harvesting 
demonstrations with the mechanized seine 
were runinfarm ponds in the Arkansas-Mis- 
sissippi delta region, More than 200,000 
pounds of fish were taken from 340 acres, 

A truck-mounted line hauler is being tested 
"to develop a safe, efficient, and compact 
harvesting system," 

BCFis providing information on plant de- 
sign and sanitation to new processing plants 
inArkansas and Mississippi. It is gathering 
dataon the present and potential markets for 
catfish, 

BCF-developed large midwater trawls and a 
precision depth-telemetry system are used 
by industry, The trawls have contributed to 
record catches of hake, 

A "universal" trawl that can fish at mid- 
water depths--and on the bottom--has tested 
well, 

ALASKA 

Researchers sought the most efficient pot- 
type gear for catching large-sized ''spot" 
shrimp, the best bait, and best time period 
for pots to fish, Their fishing-gear trials 
led toa smallcommercial pot fishery in 
Southeastern Alaska, 
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They alsotested a Dutch trawl, which has 
an upper and lower bag, Bottomfish and de- 
bris enter the lower bag--and shrimp the up- 
per bag. Test fishing was encouraging: no 
shrimp were caughtinthe lower--and no bot- 
tomfish, crab, or debris in the upper. This 
trawl may become auseful device in the fish- 
ery for small pink shrimp, 

Sonar Studies Pacific Skipjack Tuna 

The scientists of BCF!s Honolulu (Hawaii) 
Laboratory are conducting an unusual and far - 
reaching investigation; Not to find a fish, or 
a schoolof fish--but the populationof a small 
tuna, Katsuwonus pelamis, It is called skip- 
jack tuna in English and aku in Hawaiian, It 
is caught around the Hawaiian Islands through- 
out the year. The best catches have been 
made in summer when schools of large fish 
appear. Carefully kept records for the past 
20 years show that 53 percent of the average 
annual catch of 5,000 tons is made in June, 
July, and August, Annualcatches have ranged 
from 6 to 16 million pounds, 

It has seemed probable to the lab's fishery 
scientists that, in addition to the local skip- 
jack tuna, the Hawaiianfishery is drawing up- 
on a migrant population--one that visits the 
islands in greatest numbers in summer, The 
scientists have concluded that these ''sea- 
son''fishare part of a large population resi- 
dent in the central Pacific Ocean, 

They assume that one of main spawning 
grounds of the skipjack tunais south and east 
of Hawaii in the equatorial central Pacific. 
Fish spawned there migrate to the west coast 
of central America and Mexico; there several 
thousand tons of young fish are harvested an- 
nually, Within a few months, the scientists! 
assumption is, the skipjack turn westward 

again, returning to the central Pacific, 

Several lines of scientific investigation 
led to this hypothesis, They pointed to the 
probability that the central Pacific has a 
very large population of skipjack tuna--and 
the only fishery there, in Hawaii, takes only 
a minuscule amount, 

The Honolulu scientists forecast a yield 
of 100,000 tons if this skipjack population 
can be fished, That catch would be worth 
about $25 milliona year to the fishermen, 

$62.5 million after processing, and $100 mil- 
lion at retail level. 

The Operation 

The lab was charged with the basic scien- 
tific studies required to bring this great re- 
source into production, It equipped one of its 
research vessels, the ''Townsend Cromwell," 
with a ‘complex, sensitive, and powerful 
electronic device, a continuous-transmission, 
frequency-modulated (CTFM) sonar to study 
the movements of tunas in the water."' The 
sonar emits a sound signal whose reflection 
by a solid object--a tuna or tuna school-- 
permits the operator to plot the ship's dis- 
tance and direction from the object, The 
sonar resembles radar: the radar signal is 
an electromagnetic wave, but the sonar uses 

sound waves. 

Complementing the sonar is a 14-channel 
electronic device that records the sonar's 
information, These data are automatically 
converted for analysis on large computers, 
So a tuna becomes ''an echo picked up by the 
sonar (appearing on sonar screen as a point 
of light), a number in analog form on mag- 
netic tape, a number in digital form on an- 
other magnetic tape and, eventually, Arabic 
numerals on a computer printout." 

What They May Discover 

With such information, says John C, Marr, 
BCF's Hawaii Area Director, the scientists 
willbe able to determine the ways tunas move 
about. Now, most knowledgeis obtained from 
sightings by fishermen when the fish ascend 
to the surface in pursuit of prey. ''How long 
the schools remain at the surface, to what 
depths they descend, whether they maintain a 
schooling formation at night, how long a 
school lasts as a school(some scientists be- 
lieve it may be throughout the lives of the fish), 
the routes they travelin the central Pacific -- 
all this information, and more, will become 
available," 

So far, most of the work has been done in 
Hawaiian waters because the operators of 

the equipment have been getting used to it. 

Sonar Detects Sonic Tags 

The scientists also are using the sonar 
as passive equipment. They are listening 
for a specialsound; one emitted by a "sonic 
tag,'' a small soundtransmitter attached to a 



fish. The tag now being used is 3 inches long 
and aninchin diameter. It broadcastsa 
sound pulse every second, The scientists 
have used the tag on little tunny (kawakawa) 
and ona shark, They were able to track the 
shark for 18 hours, the little tunnies for 
shorter periods, They hope that development 
of the tag willenable them to track tuna 
schools through the depths for longer periods. 

By determining the behavior of individual 
tunas and tuna schools in Hawaiian waters, 

the BCF scientists expect to gain the infor- 
mation they need to design gear that will make 
possible the development of this great po- 
tential resource. 

BCF Has Only U.S. 

Drift Buoy Program 

BCF has the only drift buoy program in 
the U.S. The program will operate from the 
Bureau's Seattle, Wash., Biological Labora- 
tory with 7 operational buoys. One buoy is 
completely equipped with communications 
features that would have provided data trans- 
fer through the NASA NIMBUS satellite--but 
the satellite was lost atlaunch. The buoy now 
is on standby. Equipped with 8-10 sensors 
and the telemetry equipment needed for satel- 
lite communication, it costs about $60,000. 

Needed for Program 

The Seattle scientists explain the need for 
a drifting buoy system: Oceanographic sur- 
veys describe general patterns of circulation 
and distribution of water properties and or- 
ganisms, However, such environmental con- 
ditions as gradients, and maximum and mini- 
mum values of water properties, can be more 
important tolifeinthe sea than absolute val- 
ues taken at one time and place, or seasonal- 

ly biased average values, No reasonable ex- 
penditure of ship time, money, and manpower 
is likely to provide the detailed, 3-dimension- 
al, synoptic, physical-chemical-biological 
coverage of the ocean required for marine 
fishery research, This is the reason BCF 

has developed its drifting buoy system. 
There is no doubt that most of the volume 
data gathering in the oceans will come from 
moored and drifting buoys--transistors turn 
out tobe far cheaper than vessels, This ap- 
plication releases vessels to be used for oth- 

er functions that cannot be instrumented, 
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The Buoys 

Currently, 2 buoys are instrumented to 
measure temperature, depth, and salinity-- 
and to telemeter data to research vessel or 
shore laboratory by HF telemetry link. The 
accuracy of measurements that can be ex- 
pected from the sensors on these buoys is 
plus or minus 0.05° C, for temperature, and 
plus or minus 0,05 parts-per-thousand sa- 
linity. The accuracy with which the drifting 
buoys can be located is within 5 miles under 
optimum conditions, but it can range up to 
30 to 50 miles when the buoys are far from 
shore. With satellite positioning, the ac- 
curacy is expected to be plus or minus > mile. 

BCF Telemetry Buoy. 

Sensing Units 

The sensing units are inductively coupled 
to the cable attaching them to the buoy and 
containtheir own power supply. A program- 
ming unit within the buoy samples the sensors 
on remote command from shore, or accord- 
ing to a pre-set schedule, Data are recorded 
on magnetic tape in binary format for trans- 
mission whenthe buoyis interrogated, A 25- 
watt transmitter, with power pack capable of 
up to one-year operation, transmits the data 

in response to a coded tone sequence, 

Navy's TRANSIT System 

Participation in TRANSIT, now the Navy 
Navigational Satellite System, is under con- 
sideration, Under this system, satellite or- 
bits any buoy positions will be tracked at 
Seattle. When there is a favorable pass, the 
buoy will be switched to receive the satellite 
signal, Doppler shift will be received, 
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counted, digitized, and transmitted on inter- 
rogation, All satellite orbital control, re- 
fraction correction, and computation will be 
conducted at the land station--and only rela- 
tively inexpensive receiving and counting 
equipment will be required on each buoy, 

Instrumented Buoy Tested 

A 30-day operational test of a fully in- 
strumented buoy began Sept. 13, 1968, when 
the BCF research vessel ''George B, Kelez"' 
placed a buoy in Puget Sound, The buoy was 
anchored for purposes of the test, This test, 
only partially successful, was designed to de- 
termine the capability of new sensing units to 
provide data on water temperature and sa- 
linity atdepth, Itpointed out the need to cor- 
rect equipment deficiencies, 

Seattle Program's Future 

As the scientists look to the program's 
future, they visualize buoys placed at random 
inthe Gulf of Alaska and southward along the 
coast from Alaska to Washington, Eventual- 
ly, the buoys will be placed according to a 
fixed plan, plan in 
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Fish Pump Will Improve 

Brailing Operation 

Inthe California wetfish (industrial) fish- 
ery, brailing--transferring catch from purse 
seine into vessel's hold--seems costly intime 
andlabor, Many foreign fisheries use pumps 

to replace the brailing operation, 

To aid the wetfishfishery, BCF's Fishery- 
Oceanography Center at La Jolla, Calif., 
has bought a rebuilt Marco Capsulpump, The 
pump will be installed in several California 
seiners for short trial periods, 

Improvements Sought 

The BCF researchers hope to demonstrate 
that mechanization of brailing ''can permit a 
reductionincrew size, an appreciable saving 
intime, and a superior condition of the fish. 
The pump should enable 3 men to handle 100 
tons of fishper hour; without the pump, 4 men 
brail about 25 tons an hour, 
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Like Finding A Fish in the Ocean 

In July 1968, G. F. Kelly and C, F, Bocken 
of BCF's Woods Hole (Mass.) Biological Lab- 
oratory, went on a field trip to Eastport, 
Maine, Their purpose was to sample the 
population of redfish and to examine any 

tagged fish that might be caught, 

Although they saw many tagged redfish in 
the water, most of the 250 caught were un- 
tagged, But one had beentagged in July 
1956! During 12 years of freedom, the fish 
had been recaptured 3 times before. 

It had grown 8 cm,--a rate of about =em, 
a year, The fish was in excellent condition 
and was returned unharmed to the water. 
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Woods Hole Aquarium 

Draws Record Crowd 

During the 86 days it was open to the 
public this summer--June 15 to Sept. 8--the 
BCF Woods Hole Aquarium received a record 
crowd of 267,200 persons, Thisis 7,000 more 
than the record set in 1966, Average daily 
attendance was 3,130, 

BCF-Produced Film Wins Award 

The motion picture ''Mullet Country'' won 
a silver award at the International Film and 
TV Festival of New York on Oct, 18, 1968, 
The film was produced by BCF with funds 
provided by Floridaunder Public Law 88-309, 

Ne( 
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TV Documentary to Include 

Miami Lab’s Shrimp Culture 

Experiments in shrimp culture conducted 
by BCF'!s Tropical Atlantic Biological Lab- 
oratory (TABL) in Miami, Fla., will be seen 
on TV this winter in the American Broad- 
casting Co, series, ''Man and his Universe." 
The ABC crew visited TABL October 7 and 8 
and filmed aquaculture scenes inside the lab 
and the shrimp grounds nearby. 



Florida’s Calico Scallop Resources 

Are Evaluated 

The calico scallop beds off Florida's east 
coast are ''too dynamic,'' says BCF's Branch 
of Exploratory Fishing, to be able to find 
commercialconcentrations consistently 
in the same area, Maximum concentrations 
are distributed between the 15- and25-fathom 
depth contours from Fort Pierce to slightly 
above Daytona Beach, 

No Definitive Pattern 

The areahas no ''definitive pattern''--ex- 
cept that scallops occur inbands and patches, 

pe 
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Each patch reaches commercial size and 
maximum yield at different times. These 
depend ondepth, probably influenced by water 
temperature, and north-south distribution, 

1,200 Square Miles 

The size of the calico-scallop bed is es- 
timated at1,200 square miles, In any month, 
5-20% of this areahas commercially exploit- 
able stocks, 

"The estimated growth rates of scallops 
are rapid andthe lifecycle short. Thefactors 
causing and affecting spawning, distribution, 
and mortality are matters of speculation at 
this time," 

3 aes av roses ees eres Pose ores rst a ae 
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Fishermen on BCF research vessel "Silver Bay" prepare to dump catch of calico scallops on deck during exploratory drags off Florida. 
(Photo: J. B. Rivers) 
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‘AlbatrosslV’ Studies Bottom-Dwelling 

Invertebrates Off Northeast Coast 

A major recent project of the scientists of 
BCF's Woods Hole (Mass.) Biological Lab- 
oratory was a cruise aboard the Albatross IV 
to the Gulf of Maine-Georges Bank region to 
study the benthic (bottom-dwelling) inverte- 
brate communities. The localities they 
sampled most intensively were in relatively 
shallow (15-60 meters) rocky-bottom areas 
off Maine and Massachusetts, western Nova 

Scotia, and deeper areas near Browns and 

Georges Banks. 

Benthic fauna samples were collected pri- 
marily with a 1-meter naturalist's dredge-- 
and at selected communities with a sea-scal- 
lop dredge, quahog dredge, and bottom skim- 
mer. Bottom sediments were collected with 
a pipe sampler. The vessel occupied 243 sta- 
tions so the scientists could collect samples 
of marine life and sea water for analysis 
aboard ship or back at the Woods Hole lab. 

Rich Communities Found 

The scientists came across more than 15 

communities of benthic invertebrate animals. 

Some of the richest and most varied were in 

rocky areas along the Maine Coast, off west- 
ern Nova Scotia, and near Nantucket Shoals. 

"Sponges, tunicates, sea anenomes, star- 

fishes, hydroids, and other organisms were 

present in enormous quantities in these 
localities. Dense beds of small bivalve mol- 
lusks (Astarte spp., Venericardia borealis) 
were common in muddy bottom areas along 
the Maine Coast. Swarms of amphipod crus- 
taceans were present on Stellwagen Bank and 
Nantucket Shoals. Vast areas dominated by 
polycheate worms (Potamilla neglecta and 
Onuphis conchylega) were encountered off the 
northern Massachusetts coast and southwest 

of Nova Scotia." 

Much Information Acquired 

Woods Hole staff sorted, classified, 

counted, and weighed 60 samples from the 
Albatross IV cruise. The results add much 
to previous faunal studies of this region. The 
scientists say that when all collected materi- 
als have been analyzed ''there will remain only 
a few gaps in mapping of the benthic inverte- 
brate communities in the offshore Gulf of 
Maine region," 
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‘Albatross IV’ Surveys Sea Scallops 

of Georges Bank & MidAtlantic 

The sea scallop stocks of Georges Bank 
and the Middle Atlantic region were surveyed 
in September 1968 by Albatross IV under the 
supervision of Henry W. Jensen, BCF Woods 

Hole. On Georges Bank, most of the scallops 
sampled were 4 or more years old. One to6 
bushels per 10-minute tow were taken at 

scattered locations oneastern Georges Bank. 

On Southern Georges Bank, most scallops 
were large, 6 years and older; there was no 

evidence of recruitment of younger scallops. 
Catches averaged less than one bushel per 
tow. 

Near Hudson Canyon, commercial-size 

scallops were not very abundant and were 
mainly 5 years old and older. These were 
caught at a rate of less than one bushel per 
10-minute tow. A moderate number of 3 and 
4-year-old scallops were caught. This sug- 
gests sufficient recruitment of young scallops 
to support commercial fishing for the next 

2-3 years. 

Comparative tows were made using the 
standard 10-foot scallop dredge with 2-inch 
rings compared with a 30-foot calico scallop 
trawl lined with 1-inch mesh. When towed on 
smooth bottom, the 30-foot trawl caught 
significantly more scallops than the dredge. 
On rougher bottom, the trawl became loaded 
with shells, rocks, and other debris. These 
made it more difficult to handle than the 
dredge, and required more culling of scallops 
from the debris brought on deck. 

‘Cobb’s’ Pot Gear Fishes Black Cod 

With Encouraging Results 

The John N. Cobb returned to Seattle, 
Wash., on Oct. 18,1968, after an 18-day black 
cod (Anoplopoma fimbria) gear research 
cruise in offshore waters of the North Wash- 
ington coast andinthe Strait of Juan de Fuca. 
(Gear Research Cruise No, 14; Cobb Cruise 

98.) 

The scientific staff reported: "Initial 
testing of pot gear for fishing black cod pro- 
vided encouraging results. Effectiveness of 



pots opposed to longline gear was not fully 
evaluated due to low availability of fish and 
the presence of dogfish in each area." 

In addition to the main objective of de- 
termining the feasibility of using trap-like 
gear (pots) for catching black cod, the staff 
aimed to: (1) determine the best size and 
depth of tunnel entrances for leading fish in- 
to the pot; (2) determine optimum soaking 
time;(3) determine whether cut baitin plastic 
screen bags would attract fish as opposed to 
open exposed bait;(4) and to determine suit- 
able pot size for fishing and handling aboard 
fishing vessels. 

Gear 

The cruise began with 8 modified king 
crab pots (8! x 6' x 3') covered with 3-inch 
(stretched measure) webbing of 18-thread 
nylon. Eachpot had 4funnel-shaped openings 
extending inward about 10 inches and termi- 
nating at 6-inch rings. Ring size (tunnel) 
openings were increased to8 inches inlatter 
part of cruise. Pots were equipped with 140 
fathoms of buoyline, buoys, and trailer buoys. 
Weight of eachpot was 450 pounds. Near end 
of cruise 3 more pots, 4' x 4! x 3', were used 
to replace 4 of lost larger size pots. 

Four skates of commercial black cod long- 
line gear, 2 skates at one time, were used to 

determine availability of fish in an area, and 
as a Standard gear to ascertain effectiveness 
of pots. 

Bait 

Commercially frozen bait herring was 
used in pots. The longline gear was gener- 
ally baited with herring, although a small 
amount of octopus was used on several skates 
of gear. 

Area of Operation 

Two different areas off North Washington 
from 96to110fathoms were selectedas sites 
for experimental research. These areas had 
not been fished by black cod fishermen for 
several years but, at one time, were known 

to produce commercial quantities. 

Method of Operation 

Longline gear was usually baited with cut 
herring, but several times abait-sized piece 
of octopus was put on everyfourth hook. Pots 
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were baited with herring cutinto small pieces 
and inserted into plastic screen bait bags. 
The bags were thenfolded over at top, strung 
onto heavy gauge-wire baithooks, and hung 2 
to a pot between openings. 

The fishing areas were first tested with 
longline gear to see whether black cod were 
present. When evidence appeared, baited pots 

were set individually and spaced % mile to 3 
mile apart in one row. Flagpoles andtrailer 
buoys were setout ateach endof set as a lo- 
cation aid when returning to lift the gear. 

Weather 

Except for first 2 days, cruise weather 

was poor. The Cobb was turned back 8 times 
due to heavy seas and high winds. Swells 
were 18 to 20 ft. and winds 38 to 43 knots. 

Gear Losses 

Four large pots were lost. Two were lost 
to a steamship that cutoff buoy lines. Buoys 
were recovered later. One other pot was 

picked up by a trawler and later returned to 
Cobb; one pot remains lost. One and one- 
half skates of longline gearbecame fouled on 
the bottom and were lost. 

RESULTS 

Offshore Waters 

Due to bad weather, low availability of 

black cod, and unscheduled surveillance as- 

signments, the pots were lifted only 4 times. 

The longline gear was set and hauled 12 
times, mostly in search of fish. The2 areas 
fished off Northern Washington were: 

Area 1 

Area 2 

48°13! N, 
48913! N. to 48022' N, 

124°57'W, 
125°11'W., 

No. of Black 
Date |Haul} Area] Pots Water Cod Size Other Tota 

Lifted | Depth | Caught|(em-) | Fish 
10/8 it 1 6 98-104F 28 45-61 
10/10} 2 1 4 98-104F 19 45-61 

10/13] 3 2 6 96-110F 16 65-78 
(41g.- 
2 sm.) 

10/15] 4 2 6 al 18 70-80 a 22 | 
(41g.- 
2sm.) 

Between lifts 2 and 3, bait and tunnel open- 

ings to the large pots were modified. Open- 
ings on one pot were changed from 6 to 8 
inches, which resultedin taking larger-sized 
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black cod. Triggers (escape prevention) were 
- added to 3 pots, and one pot was not changed 
(control). Pots with 6-inch openings and trig- 
gers caught less fishthan control pot without 
triggers. 

When a pot was baited with exposed bait, 
the bait was completely gone when pot was 
lifted. Conversely, the bait in pots where 
bait was in plastic screen bags was prac- 
tically untouched at lifting time. These pots 
could be reset without rebaiting. 

Longline Gear 

Two skates of longline gear were set and 
hauled 12 times in areas 1 and 2. Four sets 
were made before any evidence of black cod 
was found. Results of sampling with longline 
gear were: 

Soaking | Black} Dog- 
Area| Depth Bait | Time Cod | fish | Other] Total 

2 98-106F. Herring]3_hrs. (0) 43 (0) 43 

2_| 98-100F. Dew oO. | 42 o [ 42 
2 101-110F.| i | 0 4 3 7 
1 |100F. eee | 2 Smaleee OmilaeZ 

101-105F.]Her.& |2. " 0 | 35 1 36 

sea 
98-101F. ea tae 27 Om hoz: 
cae Herring/l " ita [eeu 0 3 

min, } 

[10/13 2 |101-105F.] 

Twice when octopus was used on every 
fourth hook, the octopus remained on hook 
after each hauling, but the herring was gone. 

Total Catch Off Shore 

Eighty-one black cod and 9 other incidental 
fish were taken in pots in offshore waters. 
Four lifts totaling 22 pot-sets were made. 
Sixteen longline sets produced 6 black cod and 
253 dogfish. Less than50 pounds of bait was 
used in the pots; the longline gear required 
200 pounds. 

Results in Strait of Juan de Fuca 

On Oct, 15, 1968, operations were moved 

into the Strait of Juan de Fuca near Dunge- 
ness Spit, where both pots and longline gear 
were Set in70-78 fathoms. Thelongline gear 
was soaked 2hours and caught 38 dogfish and 
2ratfish. The pots were hauled after soaking 
6 hours and the catch was only one dogfish. 
The pots were taken aboard and reset in shal- 
low water (15-20 fathoms). After soaking 15 
hours, 3 dogfish and 1 large truecod were in 
the pots. Sandfleas had completely eaten the 

dogfish. The baitbags were completely cov- 
ered with sandfleas, but they did not pene- 

trate the plastic screen bags. 
Note: For further information contact: Dayton L. Alverson, Base 
Director, Exploratory Fishing and Gear Research Base, 2725 
Montlake Blvd, E., Seattle, Wash. 98102. Phone: 583-7729. 

‘Jordan’ Studies Sonar Targets 

to Distinguish Anchovy 

The David Starr Jordan cruised California 
waters in October 1968 to evaluate sonar 
targets in order to distinguish anchovy from 
non-anchovy schools; investigate the replica- 
tion (return or repercussion) of the number 
of sonar targets per unit area and as affected 
by time of day, light, and schooling intensity; 
and to investigate the effects of sonar pulse 
length, transmission power andfrequency on 
replication of sonar targets. (Cruise 28; 
Sonar Evaluation #2.) 

Methods and Procedures 

Tactical trawling: Usually at 4:30 a.m., 
at first sign of school formation, one school 

was chosenfor trawling andship conned onto 
site school occupied. 

Sample trawling: At noon and midnight, 
samples were taken from 200 meters to sur- 
face with the midwater trawl. 

Sonar evaluation: Two 3 x 6 km. (2 x 4 
mi.) grid areas were established, one 3 km. 

(2 mi.) northeast of Arrow Point, Catalina 

Island, and one 3 km.(2 mi.) southwest of 
Ribbon Rock, Catalina Island. These sites 

were picked because of the density of targets 
and because they could be alternated if an 
unfavorable sea state was encountered on one 
side, The transducers were trained 90° to 
the right with a 5° down angle. Near-ship 
targets couldbe checked for surface signs of 
such well-known false targets as wakes of 
small boats, kelp, and flotsam, An XBT was 

taken with each grid to get some idea of 
thermal structure and effect it might have on 
sonar target count. 

Results and Conclusions 

Tactical trawling was impossible on the 
surface schools which formed most of the 

targets, By the time trawl had been set to 



depth, the approach of the ship either had 
caused school to split or veer to one side of 
ship. Although this behavior could be watched 
on the sonar PPI display, the ship could not 
turn on short notice at this low speed with the 
trawl out., Several pounds of anchovy were 
taken in eachset, but thereis noway of know- 
ing whether these fish were part of target 
schoolor not. The scientists tried approach- 
ing the school with acoustic gear turned off-- 
with essentially no effect. They maneuvered 
ship so school was on port beam, and ap- 
proached it with a 270° right turn--with no 
effect. 

In summary, the scientists report the trawl 
is a poor sampler of small schools of rapidly 
swimming organisms in the surface layer, 
even though some individuals are caught. 

Sonar Evaluation 

The Jordan occupied 36 successive grids 
for sonar mapping in a single place. Twelve 
additional grids were occupied at another 
time during the dark phase of the moon for 
comparison of night schooling. Each grid con- 
sisted of two 6 km. (4 mi.) long transects. 
Preliminary analyses indicate that the day- 
night target ratio is about 4 to 1 for the 30 
kHz unit. 

Possible explanations for the night de- 
crease in number of sonar targets are: (a) 
some targets migrate down at night; (b) some 
targets are masked by planktonic volume re- 
verberation when plankters migrate upward 
at night; (c) the organisms making up some 
targets change spacing at night so they no 
longer reflect underwater sound; (d) some 
combination of these. 

In the first 75-hour run, there was an aver- 

age of 19.6 targets per grid from 0400-0800, 
109 targets per grid from 0800 to 1600, 25.4 
targets per grid from 1600 to 2000, and 31.4 
targets per grid from 2000 to 0400. Lowest 
concentrations were at dawn and dusk, as seen 

on the 30 kHz sonar. Forthis unit, area with 

the most targets was 18.5 km2 or 5.4 square 
nautical miles. In all, there were 1,791 dis- 

crete targets, Further analysis willbe neces- 
sary to describe similar relationships for the 
11 kHz unit. Preliminary analysis of target 
size indicates a range of school sizefrom 15 
to 300 meters diameter. The mixed layer 
depth was 5 to 25 meters, withintense interval 

wave action through the entire survey. 

py <i <a <a 
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‘Oregon’ Checks 

Florida’s Scallop Grounds 

BCF's exploratory fishing vessel Oregon 
returned to St. Simons Island, Georgia, on 

Oct. 25, 1968, after 18 days of scallop ex- 
plorations off Florida's east coast. (Cruise 
134, Oct. 8-25.) This was the ninthin aseries 
of industrial development cruises to keep an 
up-to-date check on the Cape Kennedy calico 
scallop (Pecten gibbus) grounds, 

The cruise purpose was to determine the 
best areas for commercial exploitation in the 

time available. Four standard transects were 
conducted in10- to 40-fathom depths, as in all 

previous cruises in this series beginning in 
September 1967. 

The Operation 

116 dredging stations were occupied with 
an 8-foot tumbler dredge, finished with 2-inch 

diameter rings, 20 rings deep, from southeast 
of St. Augustine to northeast of Bethel Shoal. 
Commercial scallop concentrations were lo- 

cated in 26 fathoms east of Cape Kennedy. 
There, meat counts of 46 to 68 perpound sur- 
passed previous counts for that area. East 
of New Smyrna, the maximum catch was 2.9 
bushels per 30-minute drag. Meat counts 
ranged from 62 to 66 meats per pound inthis 
area; however, the majority of scallops were 
subcommercial size (20 to 40 mm.). East of 
Cape Kennedy, maximum catches ranged from 
5 to 8 bushels per 30-minute drag. Meat 
counts ranged from 46 to 68 per pound, and 
yielded 5 pounds per bushel. Northeast of 
Bethel Shoal, the maximum catch was 2 

bushels per 30-minute drag. Meat counts 
ranged from 66 to 77 meats per pint. 

Hurricane Curtails Cruise 

The passing of Hurricane Gladys curtailed 
explorations for one weekof this cruise. 
Therefore, only limited coverage could be 

devoted to someareas, Light coverage north 
of New Smyrna Beach and south of Melbourne 
may serve to explain partially the low catch 
rates there. However, a high incidence of 
starfish (Asterias sp.) east of Melbourne, 
along with numerous newly emptied scallop 
shells, could also be a factor affecting the 
area's catch rates, 

Subcommercial size scallops (20 to 40 
mm.)were numerous throughout the area, 

especially east of Cape Kennedy. There, one 
30-minute drag in 22 fathoms yielded 32 
bushels of seed scallops, 
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R/V Oregon Cruise 134, October 8-25, 1968. 



‘Delaware’ Samples Sea Herring 

The Delaware cruised the general area of 
Georges Bank and the continental shelf from 
Corsair to Hydrographer Canyon in fine 
weather from Oct. 9-18, 1968. (Cruise 68-10 
& Part II of 68-9.) Her purposes wereto: (1) 
sample populations of sea herring and obtain 
related environmental data, (2) make plankton 
tows for larval herring, (3) obtain hearts 

from designated herring samples, and hearts 
and blood from designated lobster samples, 
and (4) tag and release lobsters. 

Herring 

The staff made 14 trawl sets for herring 
in 30 to 86 fathoms at stations indicated on 

chart. The sets yielded about 2 bushels. 
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Herring were also caught (night and day) 
while trawling for lobsters in the shelf area; 
the yield was about 53 bushels. Shipboard 
examination showed the fish mostly spent. 
The range inlength of thefish was 22 to 35.5 
cm. with a mean of 30.6 cm. 

Lobster 

Thirty-six 1- and 2-hour. trawl sets were 
made (see chart) for lobsters in 24 to 100 
fathoms in general area of Corsair and 
Lydonia Canyons. Of 315 lobsters caught, 
61.9% were females (37.7% of them berried). 
The carapace lengths rangedfrom 71 mm. to 
199 mm. A total of 223 were tagged and re- 
leased near Lydonia Canyon. Sixty-three 
lobster hearts were collectedfor racial stud- 
ies. The remaining live specimens were re- 
turned to the laboratory. 
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Plankton Operations 

Twenty-one 1-meter, 15-minute net tows 
(5 minutes at 20 meters, 10 meters, and at 
surface) were made during cruise (see chart). 
Larvalherring obtained at 15 stations ranged 
from 6 mm. to20 mm. with a mean of 11 mm. 

Hydrographic Operations 

Fifty-seven BT casts were made, surface 
salinities collected, and related weather con- 

ditions recorded, The temperatures ranged 
from 3469) GaStas oil) mtonzOL99 (a n(Stay50) 

at surface, and from 4.1° GC. (Sta. 56 at 100 
meters) to 15.19 C. (Sta. 4 at 40 meters and 
Sta. 53 at 75 meters) on the bottom. The 

68°. Gian 66° 655 64° 

lowest temperature was 3.1° C. at station 6 at 
75 meters (bottom was 7.09 C. at 225 meters). 
Surface salinities ranged from 32.273 o/oo at 
station #55 to 35.838 o/oo at station 50. 

( 

\ i 

‘Rorqual’ Studies 

Zooplankton Distribution 

The Rorqual cruised the waters off Cape 
Ann, Mass.,to Eastport, Me., from Sept. 30- 

Oct. 10, 1968, to investigate the distribution 
of zooplankton and to monitor seasonal hydro- 
graphic conditions. (Cruise 8-68.) 
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R/V Rorqual Cruise 8-68, Sept. 30 -Oct. 10, 1968. 

A modified Brown-McGowan sampler 
(Bongo) was towed obliquely from the surface 
to 20 meters at 19 stations for 30 minutes. 

Hydrographic Observations 

A Nansen bottle cast was made to collect 
water samples for salinity determination at 
0, 10, 20, 30 meters, and just above bottom. 

Bathythermographs traced vertical changes 
in temperature. Water transparency was 
measured at each hydrographic (continuity) 
station. Five surface drift bottles were re- 
leased at 6 hydrographic stations. 

Preliminary Findings 

The volume of the zooplankton standing 
crop decreasedfrom a summer meanof 5.31 
ec/100m3 of water strained by the sampling 

gear to 4.17 ec/100m° during this cruise. 
The greatest decrease was in the eastern 
area. In previous autumns, the volumes de- 

creased from west to east, but this autumn 
(as in past summer) the volumes inthe west- 
ern and central area were similar. 

Larval herring were obtained in the cen- 
traland eastern areas; they were most abun- 
dant in the eastern area. Large deposits of 
herring eggs were reported in September 
from the inshore vicinities of Cutler and West 
Quoddy Head. Special tows were taken there, 
but no large quantities of larvae were ob- 
tained. This isnot unusual because the larvae 
are known to migrate or disperse after 

hatching. 

a 
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‘Miller Freeman’ Proves 

Fine Research Ship 

The new BCF research vessel Miller 
Freeman departed Seattle, Wash., in mid- 

February on cruise 68-02 (Feb. 12-Mar. 20, 
1968). Primary objectives were to: monitor 
spawning of Pacific hake in California waters; 
determine the age, size, and sex composition 
of these hake stocks; and sample for changes 

in spawning habits of food and forage fish off 
the Washington coast, 

Eggs and larvae were collected at stations 
along the standard Washington transect (fig. 
2) at the beginning and end of the cruise, at 
20 stations between San Francisco and Point 
Conception, Calif., and at 13 stations off 
southern California and northern Baja Cali- 
fornia. During the remainder of the cruise, 

the Miller Freeman conducted acoustic fish 

scouting and midwater trawling for adult 
hake. 

In attempts to locate schools of hake off 
southern California, the Miller Freeman op- 
erated in company with the Exploratory 

Fishing and Gear Research vessel "John N. 
Cobb" and the chartered vessel ''Baron." 

Sampling With Net & Trawl 

Eggs and larvae were sampled with a 1- 
meter plankton net and adult hake with a 2- 
scale Universal trawl (with 1Z-inch mesh and 
3-inch cod end liner), The trawling system 
also included pelagic hydrofoil-type otter 
doors, electric conductor towing cables, depth 
telemetry, echo-sounder, winches, stern 

ramp, and hydraulic gantry. 

Quantities of larvae of various species 
were taken off Washington, but eggs and larvae 
of hake were abundant only off southern 
California. Unfortunately, catches of adult 

hake were too smallto permit analysis of the 
population features of the spawning stock. 

The satisfactory performance of thenewly 
commissioned Miller Freeman andits unique 
midwater stern trawling system were re- 
warding. The experience gained by the crew 
and laboratory scientists led to the correc- 
tion of the observed shortcomings in the 
trawling equipment and procedures. 

Fig. 1 - The Miller Freeman, 
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Fig. 2 - Egg and larval sampling stations (e), and trawling areas (A) of the Miller Freeman hake spawning Cruise 68-02. 
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The Miller Freeman promises to be an 
excellent ship from which to conduct ground- 
fish research. 

--N. B. Parks, Fishery Biologist 
BCF Biological Laboratory 
Seattle, Washington 

‘Freeman’ Studies Salmon Distribution 

& Environment Near Adak Island 

The BCF research vessel Miller Freeman, 

Seattle (Wash.) Biological Laboratory, en- 
gaged in afishery-oceanography cruise south 
of Adak Island in the central Aleutians, July 

1-Aug. 15,1968. Her objectives were to: (1) 
examine the distribution and relative abun- 
dance of immature sockeye and chum salmon 
inrelationto environmental features, (2) 
compare indices of relative abundance of 
salmon from simultaneous catches by gillnets 
and purse seines, and (3) to study the effects 

of predation on gill-net catches, 

The vessel fished gill nets along long. 
176922! W. from lat, 51934! N, to 46°30! N., 
a distance of 320 miles. Sampling was con- 
centrated north of 49° N.;it was apportioned 
among the various water masses and cur- 
rents (figure 1). 

+ 

180° I75°W. 165°w, 

_ALASKA STREAM AREA 
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——— 

50°N. 

OYASHIO EXTENSION 
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48°N. 

— > SUBARCTIC CURRENT 
AREA 

46°N. TRANSITION AREA 

Fig. 1 - Fishing sites of the Miller Freeman and approximate lo- 
cation of surface currents and water masses south of AdakIsland. 

The basic net string consisted of 24 shack- 
les (each 50 fathoms long--91.4 m.) of braided 
nylon nets--six each of 5;-, 34-, 43-, and 23- 
inch mesh, stretched measure. A total of 39 

sets yielded a catch of 3,413 salmon and 
steelhead trout. 

Water mass and current boundaries were 
determined with an STD (salinity-tempera- 
ture-depth) instrument. Temperature and 
salinity profiles to 1,500 meters were taken 

along the entire cruise track during early and 
mid-July; additional STD casts were made at 
each fishing station. A series of shallow 
casts was made across the axis of the Alas- 
kan Stream in July and early August. Rapid 
identification of water masses and currents 
permitted changes in fishing sites to sample 
specific water masses of the Subarctic Pa- 
cific Region. 

Temporal & Spatial Distribution 
& Salmon Abundance 

Catches of salmon and steelhead trout 

varied both temporally and spatially. Their 
distribution and abundance in relation to en- 

vironmental features were: 

Sockeye salmon: Immature sockeye salm- 
on accounted for 72% of total catch. Of these, 

87% was age .1 (1 winter at sea); most of the 
rest were age .2(2 winters at sea). The 
average catch per unit of effort (CPUE), 
giving equal weight to each meshsize was 8.3 
for age .1, and 1.1 for older fish. Age .1 
sockeye salmon were relatively more abun- 
dant in 1968 than in 1967. Although distribu- 
tions of both age groups were similar, they 
fluctuated among the Alaskan Stream Area, 

the Ridge Area, and the Oyashio Extension 

Area (figure 2), 

The center of abundance of immature sock- 
eye saimon was primarily in the Ridge Area 
and Alaskan Stream, but shifted during differ - 
ent segments of the netting period. The areas 
of highest abundance of age .1 salmon were: 
early July--southern part of the Ridge Area; 
mid-July--northern part of the Ridge Area 
and the Alaskan Stream; late July--Alaskan 

Stream Area (although abundance was also 
high throughout the Ridge Area); early Aug- 
ust--Ridge Area(nearly absent in the Alask- 
an Stream Area); and mid-August--Ridge 

Area and the Alaskan Stream Area. The 
distribution of the much less numerous age 
.2 sockeye salmon was similar tothat of age 
.l fish, except that in early August the age .2 
immatures were most abundant in the south- 
ern part of the Ridge Area and in the Oyashio 
Extension Area. Thus, the abundance of im- 

mature sockeye salmon appeared to fluctuate 
primarily between the Alaskan Stream and 

Ridge Areas, 
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Fig. 2 - Relative abundance of immature sockeye salmon, sum- 
mer 1968. 

Chum salmon: Immature chum salmon 
accounted for 16% of the total catch. Nearly 
60% was age .l and the remainder age .2 or 
older. Abundance ofimmature chum salmon 
was relatively less than in 1967. The aver- 
age CPUE in 1968 was only1.1 for age .1, and 
0.7 for age .2 immatures. 
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The distribution of immature chum salmon 
was roughly similar to that of sockeye salm- 
on and, although it usually covered a wider 
area, differences in distribution between age 

groups were greater (figure 3), The distribu - 
tion of age .1 fish was: (distribution of age 
.2 and older fish is givenin parentheses 
when significantly different) early July-- 
Oyashio Extension Area and southern part of 
the Ridge Area; mid-July--most abundant in 
the Alaskan Stream Area and scarce in the 
other water masses (age .2 fish were virtually 
absent from Alaskan Stream and scarce in 
Ridge Area and Oyashio Extension Area); 
late July--moderately abundant in Alaskan 
Stream Area, relatively scarce in Ridge Area, 
and absent in Oyashio Extension Area (age 
.2 fish were scarce in Alaskan Stream and 
most abundant in northern part of Oyashio 
Extension Area, near lat, 49930! N.); early 
August--scarce in allareas(age.2 fish were 
still concentrated in Oyashio Extension Area); 
mid-August--abundant in Alaskan Stream 
Area and scarce in other areas, 
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Immature chum Salmon then, appeared to 

shift in abundance among Alaskan Stream, 
Ridge, and Oyashio Extension Areas. 

Other species: Coho salmon made up about 
10% of total catch; a few pink and chinook 
salmon and steelhead trout were also taken. 
Most salmon were caught in Ridge and Oyashio 
Extension Areas in late July and early August. 
Only 13 steelhead trout were captured, mostly 
from Oyashio Extension Area south of lat. 
50° N. 

Significance of Catches 

The catches of immature sockeye and 
chum salmon suggested that abundance of the 
immaturefish was not constant in anyarea-- 
but changed as successive fluctuating waves 
passed from one water mass to another. 
These results also raise the possibility that 
these species may migrate from south to 
north before turning west in the Alaskan 
Stream and Ridge Areas. 

Data are inadequate to infer migration 
patterns for coho, pink or chinook salmon, 

or for steelhead trout. 

Vertical Distribution 

A panel of deep nets was fished at one end 
of the net string, separated from the regular 
net string by a 15-fathom line. The panel 
consisted ofa string of 4 surface nets of 5a-, 

35-, 4s -, and 24-inch mesh, and 2 identical 

strings of nets attached ina series below 
surface string. The depth fished by the deep 
panel extended to about 23 meters as opposed 
to 7 meters of regular string. 

Of 647 salmon and steelhead trout caught 
in the deep panels, about 62% was captured 
in the surface nets (0-7 m.), 23% in middle 
nets (7-15 m.), and 15% in bottom nets (15-23 
m.), table. The percentage distribution of 
sockeye andchum salmoninthe 3 depthstrata 
were fairly similar, although chum salmon 

occurred less frequently in surface nets and 
more frequently in bottom net than did sockeye 

salmon. The vertical distribution of coho 
salmon was Similar to that of chum salmon; 

over 25% of catch was inbottom net. Catches 
of chinook and pink salmon and steelhead trout 
were small; chinook salmon were caught pri- 
marily in bottom net, whereas 4 of the7 pink 
salmon, and 6 of the 7 steelhead trout, were 
caught in surface net. 

Deep nets will be used in the future to exam- 
ine further the vertical distribution of salmon 

in relation to water masses and currents. 

Predation Studies 

Although it is known that sea lions, fur 

seals, birds, and possibly sharks feed on 
salmon caught in gill nets, the effect of pre- 
dation on catch ratehas not been determined. 
Toinvestigate this relation, dead salmon 

were attached to the gill net at timenets were 
set. The fish were tied to the cork and lead 
lines. Normally, 20 fish were attached per 
night and records kept of number of ''decoy" 
fish recovered when nets were lifted. 

The total loss of decoy fish was 67%; the 
high loss indicates predation could have an 
important effect on catch rate. Loss tended 
to decline as distance offshore increased. In- 
shore, where sealions, seals, and birds were 

more numerous, loss of decoys often reached 

100%. Beyond 100 miles, loss was still great, 
from 15 to 57%, and averaged nearly 40%. 

The loss of decoy fish was not directly 
proportional to size of salmon catch. In 4 of 
the 5 sets in which total catch was less than 

five fish, 100% of decoy fish was lost; in 8 of 
the 9 sets in which catch exceeded 100 fish, 

an average of over 70% of the decoys was lost. 

Comparative Fishing 

The Miller Freeman made 10 gill-net sets 
in the immediate vicinity of purse-seine 
vessel 'Commander' (Fisheries Research 
Institute, University of Washington, Seattle)1/ 
to compare catch rates of the 2 types of gear. 

Depth of Gill Net 

Total 0-7 m 7-15 m 
Species Number Number Number Number 

of Fish of Fish Percentage of Fish Bienes of Fish 
Sockey evanuemercm=meiietloeireis 444 290 65.3 111 25.0 43 

Chum Moa eMietitertetieiteh teres cite 105 53 50.5 26 24.8 26 

En KancearcMemesthcr soiree oh rc ics Fenclne 7 4 BYyfaik 1 14,3 2 

[Soletey OeshadiGon aoe aD. DONG 73 43 58.9 11 15.1 19 

Chinook ste mensmetecrcine telomere li 3 Pes) 1 9o1 7 
Steelheadiniiva tiem el ctt sme htelhe 7 6 BSiaz 0 0.0 1 

Totaly ee 647 399 61.7 [ 150 esscil| 98 

1/Under contract to BCF. 



Because both types had been used to index 
salmon abundance inAdakIsland Area, itwas 
necessary to determine extent to which these 
different methods of sampling agreed in pro- 
viding indices of salmon and trout populations. 

Fig. 5 - Hauling gill nets aboard Miller Freeman. 

Comparison of purse seine and gill-net 
catches in previous years indicated consider- 
able discrepancies incatch. Indeed, it showed 
little correlation in abundance or species 
composition. Comparisons in 1968 also in- 
dicated similarities andinconsistencies pre- 
viously observed. Large gill-net catches 
were correlated with large purse-seine 
catches; large purse seine catches, however, 

did notnecessarily accompany large gill-net 
catches. 

49 

Fig. 6 - Taking STD from Miller Freeman. 

Comparisons of these 2 types of gear were 
difficult because of inherent differences in 
gear and methods of fishing. (Factors that 
influence such comparisons are subject of a 
separate paper2/) 

A Successful Cruise 

The Miller Freeman's 1968 summer cruise 

successfully completed the major objectives. 
It obtained new information on distribution 
of salmon in relation to environmental fea- 

tures. This information was presented at the 
15th Annual Meeting of the International North 
Pacific Fisheries Commission (Seattle, 
Wash.) in November 1968. 
2/Craddock, Donovan R. 1968. Comparisons of gill net and 

purse seine catches of salmon in North Pacific Ocean. Un- 
published MS, Biological Laboratory, BCF, Seattle, Wash. 

--By J. R. Dunn and D. F. Sutherland 
Fishery Biologists (Research) 
BCF Biological Laboratory 
Seattle, Washington 98102 
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‘Manning’ Explores for Shrimp 

in Kodiak Island Area 

BCF's John R. Manning returned to Juneau, 
Alaska, on Oct. 2, 1968, after a 13-week 

combination exploratory fishing and gear re- 
search survey for shrimp in the Kodiak Is- 
land area (Cruise 68-2). 

The area included selected bays along the 
eastern and westernshores of Kodiak Island, 

offshore waters along the eastern shore of 

Area of operations Cruise 68-2, 

Kodiak Island, Shelikof Strait, and bays along 

the Alaska Peninsula between Cape Douglas 
and Wide Bay. 

Cruise objectives were to (1) test-fish a 
BCF-developed 2-bag shrimp trawl on com- 
mercial fishing grounds to determine degree 
of separation of groundfish and debris from 
shrimp; (2) gain information on distribution 
and size of commercially interesting shrimp 
species: pink (Pandalus borealis), coonstripe 
(P. hypsinotus), humpy (P. goniurus), and 
sidestripe (Pandalopsis dispar);(3) make 

| 
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exploratory tows for shrimp in areas prese- 
lected by local Kodiak fishermen to determine 
if commercial size catches could be har- 
vested; (4) conduct a preliminary bulk-shrimp 
pumping trial to see if shrimp could be 
pumpedfrom atest tank, and(5) log sightings 
of foreign fishing vessels for Branch of En- 
forcement and Surveillance. 

During survey, 102 drags were made. 
Trawls utilized were (1) an 85-foot Universal 
shrimp trawl--23 drags, (2) a 66-foot Kodiak 
shrimp trawl--59 drags, (3) a70-foot two-bag 
shrimp trawl--16 drags, and (4) a 40-foot 

Gulf shrimp trawl--4 drags. 

The largest catch Occurred 35 miles east 
of Two Headed Island, during tow 69, overa 

bottom depth of 81 to 90 fathoms. There, 
26,400 pounds of Alaska pollock (Theragra 

chalcogrammus) were collected in a haul of 
assorted groundfish totaling 28,800 pounds, 

Exploratory Fishing 

Shrimp explorations were conducted in 
inshore and offshore waters of Kodiak Island 
and Shelikof Straits (Fig. 1) using a standard 
commercial 66-foot shrimp trawl. Fifty- 
seven stations were fished throughout the 
survey area, Catches rangedfrom 0 to13,500 
pounds of shrimp per hour fished, and aver- 
aged 1,343 pounds per hour for all drags. 

Pounds of Shrimp No. of Drags 

0O- 499 31 
500 - 999 : 6 

1,000 - 1,999 rl 

2,000 - 2,999 6 

3,000 - 2,999 3 
over 4,000 ul 

Drags that produced over 1,000 pounds per 

hour were made in Marmot Bay, Marmot 

Gully, 13 miles ESE Geese Island, Wide Bay, 
Raspberry Strait, south and north Arms 

Uganik Bay, Uganik Bay, and Uganik Passage, 
Kuliak Bay, Kinak Bay, 5 and 7 miles east of 

Kiukpalik Island, and Kukak Bay. 

Universal Shrimp Trawl 

Preliminary tests were made with an 85- 
foot universal shrimp trawl designed by 
BCF's Exploratory Fishing & Gear Research 
Base in Seattle, Wash. The universal trawl 

is designed to be fished either off-bottom at 
intermediate depths, or on bottom. 

51 

Initial trials were conducted in Viekoda 
Bay during daylight. During all dragging, a 
light off-bottom trace of shrimp was showing 
on echo sounder. Fourdrags were madewith 
the trawl doors from 3-7 fathoms above bot- 
tom. In all cases, the trawl's footrope came 

into contact with bottom as shownby composi- 
tion of catch. Four drags also were made at 
mid-depths: the trawl doors were7-33 fath- 
oms above bottom. The on-bottom catches of 
shrimp ranged from 301 to 2,160 pounds and 
averaged 1,173.5 pounds per hour fished; the 
mid-depth catches ranged from 85-858 pounds 
and averaged 430.7 pounds per hour fished. 

One very noticeable difference between 
on-bottom and mid-depth catches was species 
composition. Theformer consisted of 67.12% 
pink, 26.27% humpy, 5.55% sidestripe, and 
1.05% coonstripe shrimp; the mid-depth 
catches consisted of 80.78% humpy, 18.74% 
pink, and .48% sidestripe. No coonstripe 
shrimp weretaken at mid-depths. The aver- 

age catch per hour of humpy shrimp was 
about same for on-bottom (307.8 pounds per 
hour) and mid-depth drags (348 pounds per 
hour); pink and sidestripe shrimp increased 
inon-bottomdrags. The on-bottom and mid- 
depth experiments with universal trawl were 
continued in Marmot Bay. Three 1-hour drags 
were made in Viekoda Bay procedure. The 
on-bottom drag produced 666 pounds of 
shrimp; the mid-depth trials (3-9 fathoms 
off-bottom) caught 200 pounds and (28-53 
fathoms off-bottom) 33 pounds. 

Two-Bag Trawl Tests 

Sixteen test tows were made with the 2-bag 
trawl. Gear testing was conducted in areas 
routinely fished by commercial trawlers: 
Marmot Bay (1), Uganik Bay (4), Kiliuda Bay 
(4), Sitkalidak Strait (2), and off Dangerous 
Cape (2). Three more tows were made in 
Viekoda Bay onwestern side of Kodiak Island. 
Sampling depth varied between 32 and 85 fath- 
oms in Viekoda Bay, and between 41 and 74 
fathoms along eastern shore of Kodiak Island. 
Results from 15 test tows showed 83.33% 
(17,078 pounds) of shrimp collected in shrimp 
bag, while 16.66% (3,415.5 pounds) was col- 
lected in fish bag. The percentage composi- 
tion of groundfish was 12.46% (1,276 pounds) in 
shrimp bag, and 87.53% (8,962.4 pounds) in 

fish bag. 

Shrimp-Pumping Trials 

A capsule pump like those in South Amer- 
ican anchovetta fishery was used in shrimp- 
pumping trials aboard Manning. The sub- 
mersible pump housing was lowered into a 
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test tank filled with seawater and shrimp. 
Results of trials were negative. The shrimp, 

unlike fish, did not flow toward and into pump- 

ing stream. A vertical mass of shrimp re- 
mained surrounding the housing after water 
had been pumped from test tank. An adapter 
designed to increase the pump's effective 
drawing range willbe installed during planned 
tests aboard a commercial trawler in the 
future. 

BCF Scientisi# Aids 

Coast Guard’s Glacier Study 

Roger Theroux of the Woods Hole Bio- 
logical Laboratory took part in aCoast Guard 
survey insummer 1968 of west Greenland 
waters aboard the USCGS "Eastwind". The 
survey was the first ina series of annual 
expeditions by the International Ice Patrol. 

The project's objectives are ''to determine 
the number of icebergs calved from the 
glaciers, andto survey the glacier fronts and 
environmental conditions affecting discharge, 
including the hydrography, bottom sediments 
and benthic organisms." 

Theroux collected and studied benthic 
animals and helped collect bottom sediments. 

The Operation 

The field party joined the Eastwind at 
Thule, Greenland, and moved south along 

coast to Sondre Str¢dmfjord. ''Samples and 
observations for hydrographic and benthic 
studies were collected most frequently in 
fjords servicing berg-producing glaciers." 
Personnel went by helicopter to survey and 
mark glaciers. 

Fast-Sinking Purse Seine Is Shaping Up 

The July 1968 Commercial Fisheries Re- 
view reported the development of a fast-sink- 
ing purse seine that will provide tuna fisher- 
men with more efficient gear. 

In designing the "hybrid" net, M. Ben- 
Yami, visiting investigator from the Israel 
Department of Fisheries, worked with Roger 
Green, Fishery Biologist at BCF's Fishery- 
Oceanography Center at La Jolla, Calif. They 
attempted to combine ''the fast-sinking qual- 
ities of the North Atlantic purse seine with the 
strength, deep-fishing, and ease of handling of 
the California tuna seine.'' Model tests of 
this net were very encouraging. So a full- 
scale net, 460 fathoms by 55 fathoms, was 
built in spring 1968 inaSan Pedronet yard. It 
was fieldtested successfully with the help of 
Jerry Jurkovich, gear technician from the 
BCF Exploratory Fishing and Gear Research 
Base in Seattle, Wash. 

Sea Trials 

The initial sea trials showed that the new 
net sank about 70% deeper and at a signifi- 

cantly faster rate than conventional 7-strip 
tuna purse seines. The hybrid purse seine 
also maintained its initialdiameter well into 
pursing. This was incontrast to conventional 
nets, whose tightly hung webbing during sink- 
ing causes the floats to bunch and the net's 
diameter to shrink; this results in crowding 

fish by a diminishing circle of webbing be- 
fore escape routes are closed. ''The deep, 
square cut ends (gavels) of the net, with their 
long, separately pursing, breast lines, showed 

no tendency to foul or roll in the purse line 
and were handled withoutloss of time. Also, 

because the gavels hangnearly vertically be- 
neath the boat, the new net offereda very re- 
duced escape route for fish." 

A Minor Problem 

Only one minor problemhas been encoun- 
tered: the net is somewhat more difficult to 
stack and takes longer than others. But with 
practice and modified handling techniques, 
this time maybe shortened. The researchers 
expect that sinking rates and depths will in- 
crease asthe net is "broken in" during fish- 
ing by removal of excess tar and increasing 
flexibility. 



ARTICLES 

The famed explorer and ocean- 
ographer tells of the sea's riches 
and his approaching Odyssey 
aboard the 'Ben Franklin,! 

THE PROMISE OF THE UNDERWATER WORLD 
By Jacques Piccard 

The underwater world holds promise and 
importance for allof mankind, In my estima- 
tion, it is as vital to the Australian sheep 
rancher or European housewife as it is to the 
Gloucester fisherman or Louisiana wildcat- 
ter. The seaaffects all our lives in a variety 
of ways, and better understanding of the seas 
and their mechanics can only make the lot of 
all mankind easier, more productive, and 
more Satisfying. 

The theme of my remarks, then, is to be 
the need, by whatever means you gentlemen 
of the Congress ultimately decide upon, for 
speeding the orderly exploitation and develop- 
ment of the riches of the Continental Shelf and 
the oceans, which, rather than separating the 
United States from its Asian, European, or 
African neighbors, rather provides a ready 
and convenient link with them, 

The vastness of the subject almost makes 
it impossible to know where to begin, Allow 
me to start with some of the more familiar 
uses and products of the oceans and proceed 
to some of the more exotic, esoteric fields 
where today we are just piercing the surface, 
so to speak, 

For as long as manhas lived on the shores 
of the oceans, rivers and lakes, he has been 

nourished by the fish he has been able to lure, 
trap, Snare, spear, or net from the beach ora 

boat. It is amazing to note that the methods 
of catching fish are practically the same to- 
day as they were in the earliest dawn of man- 
kind, and certainly not much more sophisti- 
cated than those in the days 2,000 years ago 
when men drew their precious food from the 
Sea of Galilee in straining nets and bobbing 
boats, 

The processing and marketing of seafood 
have developed along technological lines, but 

we are stillin the Dark Ages when consider - 
ing the search for fish, knowledge of their 
habits, spawning grounds and their nutritional 
value. Recent developments have been made 
in the production of fish protein concentrate, 
thanks to great encouragement and financial 
support by the U.S, Government, and a great 
dealmore must be done to produce and mer- 
chandise this dietary supplement for Ameri- 
cans and, perhaps more importantly, for those 
millions of undernourished people whose pro- 

tein supply is inadequate, 

Better organized fishing methods will not 
only increase the catches and yields of the 
commercial fisherman, but will also help 
guard against the annihilation and disappear - 
ance of certain species of food fish--a sad 
fact which has already seen the reduction to 
dangerous limits in some areas of halibut, 
salmon, lobster, and shrimp, 

Finally, it should be mentioned that while 
every maritime nationof the world has shown 
substantial increases in fish production and 
consumption, the United States has been ata 
virtual standstill, with fish imports rising to 
the point where Americans now eat more im- 
ported fish than that caught and processed 
domestically, Surely this is an area which 
deserves more attention and support, 

Linked to the food-from-the-sea activity 
is the problem of pollution of the sea, This 
is a thorny problem, but because it is man- 
made, it admits of a solution, We have al- 
ready seen great quantities of shellfish from 
large areas declared unfit for human con- 
sumption because of polluted waters--in the 
Raritan Bay areaof New Jersey, for example. 

We must guard against increasing destruc - 
tion of the species and upsetment of the ma- 
rine environment too by dumping, radioactive 

This article is nearly all of Dr. Piccard*s testimony before a subcommittee of the House Committee on the Judiciary, July 24, 1968. 
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waste discharging, drainage from industrial 
plants and eventhe introduction of the heated 
water used for cooling powerplants to normal- 
ly cool fishfeeding grounds, A problem such 
as this whichtranscends State borders seems 
to call for the attention of, if not the regula- 
tion by the Federal Government, 

My father once said that exploration is the 
sport of the scientist, and it is in exploration 
that much of oceanographic activity is found 

today. 

Gentlemen, we are standing not at a single 
threshold, but before a longcorridor marked 
by a series of doors. Behind each is a new 
and exciting field of opportunity awaiting the 
imaginative, the daring, the enterprising men 
who are blessed with both vision and the means 
to exploit these riches. 

Besides food, the oceans contain, or more 

precisely, separate man from rich mineral 
deposits. One authority has calculated that 
the seas contain 30,000 trillion tons of chlo- 
rine--that is 30 followed by 15 zeros~--2,000 
trillion tons of magnesium, and similarly 
staggering quantities of sodium, sulphur, 
potassium, bromide, and carbon, and so on, 
The interesting point is that these minerals 
are not found only in minute quantities in the 
water itself. Off the California coast, phos- 
phorous nodules resembling large pebbles 
are scattered around the seafloor at depths 
from 200 to 8,000 feet at least. Best known 

are the manganese deposits, confirmed to 
exist inthe Atlantic, Pacific, and Indian 

Oceans, 

While sufficient quantities of these vari- 
ous elements are obtainable on land, their 
expoitation from the seabed will receive low 
priority. When poorer strata are mined on 
land, raising production costs there, greater 
attentioncanbe expected for offshore mining 
development. Such was the case in the pe- 
troleum industry, which is by far the leading 
developer of offshore resources. 

Today some 70 countries are involved in 
the quest for oil and gas beneath the Conti- 
nental Shelf. Twenty countries are producing 

these products, by recent estimate. 

Like every general statistic about the seas 
the figures regarding petroleum production 

and reserves defy the imagination, About 

one-fifth of the world's total known oil re- 

serves of 425 billion barrels is found off- 

shore, Currently about 53 million barrels 
are produced each day from wells sunk off- 
shore, This is about 16 percent of the world 
total. Inanother 10 years perhaps 33 percent 
will come from offshore--all this to meet a 
demand which is increasing at a rate of 7 per- 
cent a year. No need to belabor the impor- 
tance of offshore oil and gas production, It 
is, after all, the very raison d'etre of the 
legislation you are considering, 

We must also acknowledge, too, that the 
water-starved areas of the globe see in the 
salty surface of the oceans, their first source 
of potable water, as desalinization tech- 
niques grow andhold out promise of abundant 
fresh water everywhere in the world, If we 
could theoretically separate all the minerals 
from all the water in the oceans, we would 
have, onone hand, enough salts to fill a freight 
train stretching back and forth between the 
earth and the sun 300,000 times and, on the 
other, about 1,500,000 trillion tons of fresh 
water. I apologize for having to resort to 
these big numbers, but I know you gentlemen 
want to know the facts, 

We are only beginning to fully appreciate 
the preeminent role of the oceans in the origin 
and influence of weather, If man is to accu- 
rately predict the weather, to guard against 
destructive waves, prepare for hurricanes 
and typhoons, and some day exercise a de- 
gree of control over the elements, he must 
learn a great dealmore of the dynamics that 
go on where sea meets sky, and the massive 
movements of ocean waters from one region 
to another. 

While these remarks have dealt with, let 

us say, peaceful or materially productive 
uses of the seas, we cannot overlook the 

strategic importance of the undersea world 
in defensive and possibly offensive warfare. 
Greater knowledge of the terrain, not only 
along the Continental Shelves, but in mid- 
ocean as well, is needed to assure the safe 
transit of military submarines. And we must 
understand the acoustic phenomenon better if 
effective defense measures are to be pre- 

pared. 

The very immensity of the seas, which, 
as you know, cover about 70 percent of the 
earth's surface, makes aconcise and specific 
summary of ocean-related activities difficult, 

if not impossible. Likewise, the fledgling 
efforts of governments and private industry 
are as diverse as the problems and challenges 
themselves. 



Many, many American industrial firms 
have been attracted beyond the water's edge, 
so to speak, And they have invested sizable 
sums of their ownmoney in the oceanography 
market, I would like to take just a minute to 
describe one of these programs, the oceano- 
graphic activities in which I am presently 
engaged with the Grumman Aircraft Engi- 
neering Corp. in Bethpage, N.Y. 

Already a leader in the design and con- 
structionof military and private aircraft and 
sophisticated space vehicles, Grumman in 
1965 appraised the oceanographic field and, 
rightly, I believe, saw there great potential, 

In order to contribute to solving these 
problems of offshore mining, fish study, na- 
tional defense, and the study of basic physi- 
cal phenomena, it was decided to turn the vast 
engineering talent of the company to the de- 
velopment of a submersible vehicle, a work 
submarine which could bring maninto the 
undersea environment to observe and perform 
useful tasks there. 

About this time I became an exclusive 
consultant to Grumman, and after several 
studies, it was decided to build a mesoscaph 
or middle-depth submarine (from the Greek 
words for 'middle'-"meso" and 'ship''- 
"scaph'"), It was to be based ona designI 
had prepared for an earlier submarine, the 
first mesoscaph, the ‘Auguste Piccard," 
named for my father, 

Subsequently, the PX-15, as the Grumman 
submersible was called, was built in Switzer- 
land at the same factory which constructed 
the first vessel, In about 1 year the PX-15 
was practically fully completed, nearly 
March it was partially disassembled--to al- 
low it to pass by railroad through our Swiss 
tunnels to Antwerp, where it was loaded on a 
merchant ship and transported to the Grum- 
man facility in West Palm Beach, Fla, 

Grumman engineers and several of my 
staff have been engaged Since April in the 
final outfitting of this unique research sub- 
marine. Thevehicleis built of high-strength 
steel and is about 50 feet long and about 130 
tons in weight, makingit the largest research 
submarine in the world, It can dive to 4,500 
feet before collapsing, but we shall limit its 
operation to 2,000 feet. The live support 
system can sustain six men for 6 weeks, giv- 
ing us a great deal more submerged endur- 
ance than any other research vehicle, 
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And 29 portholes, a closed-circuit televi- 
sion system as well as fixed external cam- 
eras and recording devices assure that we 
can observe and document the underwater 
secrets we uncover, 

The various unique features of the Grum- 
man-Piccard PX-15 admirably suitit for our 
first major undertaking, a kind of undersea 
adventure, with ''science nonfiction" objec- 
tives. 

Early next year the submarine with six 
men, including myself, on board will sub- 
merge off the Floridacoast and drift in mid- 
water at depths of 300 to 2,000 feet, propelled 
northward for 4 to 6 weeks only by the cur- 
rent of the Gulf Stream, 

The scientists will conduct a series of 
long- and short-duration experiments con- 
cerning the mysterious Deep Scattering Lay- 
er, which "tricks" navigators by sending 
back false echoes on their fathometers and 
has implications in fish-feeding and marine- 
life cycles, on bottom topography, acoustics, 
marine biology, and fish habits, as well as 
analysis of the water's chemical properties, 
temperature, and speed, 

The program isto be a cooperative enter- 
prise with the U.S. Naval Oceanographic Of- 
fice providing the all-important surface sup- 
port ship (to giveus navigational information) 
and two of the scientific observers on board 
the submarine, 

When the Gulf Stream Drift Missionis 
terminated, probably 1,000 miles later off 
the coast of Massachusetts, the people at 
Grumman will make the submersible avail- 
able on a lease basis to those who can best 
utilizeits specialdepth, endurance, and large 
payload capabilities. 

Just 2 weeks agohere in Washington, at a 
convention, we announced that the PX-15 

henceforth will be known as the Ben Franklin, 
honoring your early American scientist- 
statesman, the man who first recognized the 
practical advantages of knowing and defining 
the limits of the Gulf Stream, 

Franklin, as head of the U.S. Post Office, 
learned that British mail packets sailing from 
England, took 2 or 3 weeks longer to cross 
the Atlantic than Nantucket whalers returning 
from Europe. A conversation with some of 
the Yankee skippers brought the fact that they 
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avoided the Gulf Stream while the English 
"bucked" the current much of the way. 

Franklin then asked several of the New 
England whalers to make temperature read- 
ings throughout the North Atlantic and from 
these reports he charted the first map of the 
Gulf Stream, Heturnedit over to the British 
General Post Office, and we can assume that 
a Substantial decrease in the London-to- 
Philadelphia mailing time followed shortly. 

Just this week at the West Palm Beach 
facility we will begin dockside tests of the 
Ben Franklin, and on August 21 we will hold 
the formal christening ceremonies, 

This Grumman program will involve more 
than $4 million of company funds, and it is 
just one of many pioneering efforts, some 
supported wholly or in part by Federal mon- 
ey, others purely company sponsored, 

The important point, however, is that basic 

research into the workings of the world be- 
neath the wavesismovingforward, The Naval 
Oceanographic Office and the Office of Naval 
Research are spearheading this assault on 
the unknown, and scientists the world over 
acknowledge the preeminent position these 
agencies along with ESSA, the Bureau of 
Commercial Fisheries, and others occupy in 
the advancement of man's understanding of 
the oceans, 

aan 

Fish have ‘nurseries. 

surround our coasts. 

W 

passed their 

estuarine nurseries. 

natural resources. 

It is to these nutrient-rich waters that the ''baby'' salmon, shad, pompano, 
shrimp, and other important food fishes come to feed and grow until they have 

adolescent" stages and are ready to move into deeper water as adults. 

Estuaries provide essential living space for more than 70 kinds of fish and 
shellfish that contribute 3 billion pounds, or two-thirds, of the total U. S. commer- 
cial fishing catch. Seven of the ten species most in demand, including shrimp, our 
most valuable fishery, and menhaden, our largest fishery, must have suitable 

Pollution of estuarine areas by chemical and human wastes, pesticides, and 

dredging and filling reduces important nursery areas, 
the commercial catch and less food for our growing population. 

The estuaries are the ''fishbasket'' ofournation. It is vital that the best possible 
use be made of them for the benefit of all. 
agencies to foster multiple use of these estuaries--but still protect those valuable 

DO YOU KNOW ? 

These are the estuaries, which are among the world's 
most productive areas and include the bays, sounds, and nearshore areas that 

The result is a decrease in 

BCF works with other government 

--Catherine Criscione 
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U.S. AND JAPAN CONDUCT 
SUCCESSFUL SALMON RESEARCH CRUISE 

By Robert R. French and Richard Bakkala 

Ina Commercial Fisheries Review article, 

May 1968, BCF's Seattle (Wash.), Biological 
Laboratory announced plans for cooperative 
research by the U.S. and Japan to study the 
distribution of salmon on the high seas. The 
two nations and Canada, as treaty members 
of the International North Pacific Fisheries 
Commission (INPFC), conduct research on 
fishery resources of common interestfor ef- 
fective utilization and conservation, 

In the INPFC treaty of 1953, Japan agreed 
to abstain from salmon fishing on the high 
seas east of long. 175° W. Since then, how- 

ever, we have found that sockeye salmonfrom 
Bristol Bay migrate westward past the ab- 
stention line in varying proportions. 

One objective of the cruise was to investi- 
gate the possibility of forecasting the per- 
centage of the run available to the Japanese 
fisheryeach year. We also wished to test the 
hypothesis that the distribution and migration 
of sockeye salmon from Bristol Bay are re- 
lated to specific water masses in the North 

Pacific Ocean. 

This report gives preliminary data on the 
catches, and the location of these catches in 
relation to water masses, in April, May, and 

June. We also report results of predation 
studies by the BCF vessel. 

Vessels and Fishing Gear 

The participating vessels were the Seattle 

Biological Laboratory's R/V "George B. 
Kelez'' (550 tons) and the Japanese research 
vessels 'Wakashio-Maru" (150 tons) and 
"Hokko-Maru"' (220 tons), all shown in figure 
1. The three vessels fished with gill nets of 
various mesh sizes; the Japanese also used 

longlines for capturing salmon to be tagged. 
The tagging data are not reported here. The 
U.S. vessel fished a basic net string of 32 
shackles (1.8 miles or 2.9 km. long) with five 
mesh sizes (24, 34, 3f, 43, and 54 inches-- 
63, 83, 98, 115, and 113 mm.), stretched 

oe cl 

Fig. 1 - Cooperating research vessels--George B. Kelez (U.S.), 
Hokko-Maru and Wakashio-Maru (Japan). 

The authors are Fishery Biologists, BCF Biological Laboratory, 2725 Montlake Boulevard East, Seattle, Wash. 98102. 

U.S. DEPARTMENT OF THE INTERIOR 

Fish and Wildlife Service 
Sep. No. 830 
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measure. The Japanese vessels fished a 
basic string of 50 tans (2.5 km.) and 75 tans 
(3.75 km.), consisting of five mesh sizes (2.1, 
2.8, 3.6, 4.8, and 6.1 inches--55, 72, 93, 121, 

and 157 mm.). 

Communications 

The language difference prevented voice 
communication, but vesselactivity was coor- 
dinated by use of the International Code. This 
method of communication proved satisfactory; 
itallowed daily radio schedules in which data 
were exchanged on vessel position, catch by 
species, number of gill nets fished, and water 
temperatures at various depths. The Kelez 
also communicated daily with the Seattle Lab- 
oratory via single side band radio. It sent 
catch results and oceanographic data; in re- 
turn, the vessel received the positions of the 

various water masses to guide scientists in 
planning fishing stations. 

Fishing Results 

Fishing stations of the three vessels in 
relation to migration routes of maturing 
Bristol Bay sockeye salmon--and the area of 
the Japanese mothership fishery--are shown 
in figure 2, The Kelez fished in April, May, 
and June, primarily south of the eastern 

Aleutian Islands; the two Japanese vessels 
fishedin May south of the centralandwestern 
Aleutian Islands. 

Sockeye salmon were widely distributed 
in April and May. The maturing and imma- 
ture fish showed differences in distribution 
(fig. 3). Maturing sockeye salmon (to spawn 
in 1968) were in the Ridge, Oyashio Exten- 
sion, and Subarctic Current Areas of the Sub- 

arctic Region, but not in the Transition Area. 
The one set in the Alaskan Stream also took 
no maturing fish. Immature fish (those that 
willremainat sea atleast 1 more year) were 
primarily in the southern water masses-- 
the Oyashio Extension, Subarctic Current, 
and Transition Areas--but were not taken 
south of lat. 46° N. By early June, maturing 
fish were relatively abundantin the northern 
part of the sampling areas inthe western Gulf 
of Alaska (fig. 4). These salmon were en 
route to Bristol Bay; the main group migrated 
through this area from June 1 to 10. By the 
middle of June, the relative abundance of 

maturing sockeye salmonhad decreased, and 
immature fish had appeared throughout the 
Ridge Area. 
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Fig. 3 - Relative abundance of immature and maturing sockeye 

salmon in April and May and location of water masses in the 
Subarctic Region of the North Pacific Ocean. 
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Fig. 4 - Relative abundance of immature and maturing sockeye 
salmon in June and location of water masses in the Subarctic 
Region of the North Pacific Ocean. 

; : 
40° | 

Of major significance was the indication 
that relatively few Bristol Bay fish were 
available to the Japanese high-seas fishery 
this spring. Inthe past, maturing Bristol Bay 
sockeye salmon were observed migrating 
westward from the Gulf of Alaska, thence 

northward through the eastern and western 
Aleutian passes. This route took part of the 
run past the provisional abstention lineat 
long. 175° W., where thefish were vulnerable 
to the Japanese mothershipfishery. The pro- 
portion of the Bristol Bay sockeye salmon 
available to the mothership fishery varies 
from yearto year for reasons not yet under- 
stood, 

Evidently no major migration of maturing 
Bristol Bay fish passed the abstention line in 
1968. This was indicated by: (1) the low 
abundance of sockeye salmon along long, 
175° W., which shows that Bristol Bay fish 
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had not reached this area by late May, and 
(2) the appearance in early June of migrating 
Bristol Bay fish in the western Gulf of Alas - 
ka--too far east to allow them to migrate 
westward past the abstention line and still 
reach Bristol Bay in the normal time period 
(early July). Subsequently, we found that 
exploitation of Bristol Bay sockeye salm- 
on by the Japanese fleet was below average 
in 1968. Migrations of salmon may vary 
with the flow of the Alaskan Stream; this 
possibility willbe investigated in future 
studies. 

Chum salmon (fig. 5) were widely distrib- 
utedin more southern waters on the two west- 
ern cruise tracks, but they were farther north 
inthe areas fished by the Kelez at the eastern 
stations. Past studies have shown that Asian 
stocks of chum salmon dominate inthe central 
North Pacific Ocean--undoubtedly most chum 
salmon west of long, 175° W. were of Asian 
origin. The considerable abundance of chum 
salmon (notillustrated)in the Alaskan Stream 
and northern part of the Ridge Area in June 
indicates a northerly movementfrom waters 
occupied in May; the fish had migratedin the 
same time period and area as the sockeye 
salmon. 
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Fig. 5 - Relative abundance of chum salmon in April and May 
and location of water masses in the Subarctic Region of the 
North Pacific Ocean. 

The distribution of pink salmon was similar 
to that of chum salmon (fig. 6). Inthe western 

part of the sampling area, they appeared in 
the southern water masses and were not gen- 
erally abundant in the Ridge Area, In the 
eastern section, in May, they were most 

abundant in the southern part of the Ridge 
and Oyashio Extension Areas. By June, they 
were abundant in the northern part of the 
Ridge Area and Alaskan Stream (not illus- 
trated). 
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Fig. 6 - Relative abundance of pink salmon in April and May and 
location of water masses in the Subarctic Region of the North 
Pacific Ocean. 

Predation 

The George B. Kelez also conducted exper- 
iments on predation of salmon caught in gill 
nets. Ithas long been known that sea lions, fur 
seals, birds, and sharks feed on salmon in gill 

nets. The effect of the predation on catch rate, 
however, has notbeen determined. The meth- 
od used was to attach freshly frozen salmon 
from the previous night's catch to the gillnets 
at time of setting; the numbers remaining were 
tallied when nets were hauled inthe morning. 

Total losses of ''decoy'' salmon amounted 
to about 29%. Loss was about 35% for fish 
attached to the corkline, and 21% for fish on 
the leadline (about 25 ft. or 7.6 m. below the 

surface), The greatest losses were at sta- 
tions where we saw Sealions around the nets, 

Losses of decoy fish decreased as distance 
from shore increased (fig. 7). Beyond 100 
miles from shore, theloss was less than 20%, 

and intwo offour sets nodecoyfish were lost. 
Within 100 miles of shore, loss of decoys 

ranged from 22 to 90%. 

100 

PERCENTAGE 

° 40 80 120 160 200 240 280 320 

DISTANCE OFFSHORE (MILES) 

Fig. 7 -Loss of decoy salmon in relation to distance offshore (line | 
fitted by inspection). 



That salmon in gill nets are lost to pred- 
ators is beyond question, but itis also neces- 

sary to evaluate the effect on catch rates in 
gill nets. A problem in present techniques 
is that live salmon maybe takenby predators 
at any time during the night, whereas decoy 
fish are exposed to predators throughout the 
time the nets are in the water. 

Effectiveness of Cooperative Cruise 

This first cooperative cruise by research- 
ers of the U.S. and Japan was successful. 
Despite language problems, effective commu- 
nication between vessels was achieved. The 
results clearly demonstrate how much more 
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rapidly we can accumulate knowledge about 
the distribution and migration of salmon in 
offshore waters by coordinated operations of 
several vessels fishing simultaneously. The 
U.S. and Japan soon will prepare a joint re- 
port of the findings for the INPFC. We expect 
this type of cooperative researchto con- 
tinue. 
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WHAT IS THE MOST IMPORTANT DISCOVERY MADE ABOUT THE OCEANS? 4 

One of the most important discoveries about the oceans is the true nature of the 

sea floor. Not so long ago it was generally believed that much of the deep ocean 
floor was a featureless plain. We now know that there are numerous mountains 
under the sea, some of them higher than Mt. Everest. But perhaps the most striking 
discovery is that all oceans except the North Pacific are divided in the center by an 
almost continuous system of mountains. 

Some of the other important discoveries are: 

Discovery in 1938 of the coelacanth, a fish thought to have become extinct 50 to 
70 million years ago, but which was found to be thriving off South Africa. 

Discovery of a layer of living organisms spread over much of the oceans at a 
depth of several hundred fathoms (deep scattering layer). 

Discovery of nodules of manganese, cobalt, iron, andnickel which can be dredged 

from the sea floor. 

Discovery that the earth's crust is much thinner under the sea than under the land 
and that the bed of the ocean is underlain bybasalt rather than by granite which makes 
up the continents. 

Discovery of a deep sound channel that carries sounds for thousands of miles. 

Discovery of life in the deepest parts of the oceans. 

Perhaps the most important recent discovery is that man can live and work in the 
ocean for extended periods of time. Captain George F. Bond, a medical officer in 
the United States Navy, discovered that, once a diver's blood has become saturated 

with breathing gases at a given depth, decompression time is related only to the 
depth and not to the length of time the diver remains there. This led to the concept 
of underwater habitation by Cousteau and Link. (''Questions About The Oceans," 
U. S. Naval Oceanographic Office.) a 

eassnvoen 2 
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For commercial fishermen, it is 
efficient means to take buffalo. 
For States seeking commercial 
gear to replace gill net, itis at 
least a partial solution, 

A FLOATING TRAP NET FOR USE IN RESERVOIRS 
By Gary Ackerman and Marvin F, Boussu 

The trap net described here was designed 
and built bythe senior author for a commer - 
cial fisherman who furnished the materials 
and helped to construct it, Essentially, the 
gear is a small trap net that uses a hoop net 
for the pot or crib section, The 200-foot- 

ENTRANCE TO, 
HEART SECTION 

(18 FEET SQUARE) 

IB FT. 

long lead and the two 40-foot-long wings are 
18 feet deep (fig. 1). The heart section is 30 
feet long and tapers from 18 feet square in 
front to7 feetindiameter, where it ends with 
a hoop attached to the body of a standard hoop 
net. The crib section is seven 7-foot hoops 

FLOATS 

? - FOOT HOOPS 
THROATS BRAILING 

HOLE 

CRIB SECTION 
DOUBLE HOOP (ABOUT 17 FT.) 

Gory Ackerman - 1967 

Fig. 1 - Construction diagram of floating trap net. 

Mr. Ackerman is with the lowa State Conservation Commission, 206 Seventh Street SW., Independence, Iowa 50644. 
Mr. Boussu is a Fishery Biologist, BCF Exploratory Fishing and Gear Research Base, 5 Research Drive, Ann Arbor, Michigan 48103. 

U.S. DEPARTMENT OF THE INTERIOR 

Fish and Wildlife Service 
Sep. No. 831 



spaced 23 feetapart. Throats are at the sec- 
ond and fourth hoops, anda laced brailing hole 
is at the top between the sixth and seventh 
hoops. A system of corks floats the gear, 
and leads on the bottom lines give it vertical 
stability. 

Construction materials were: Webbing-- 
No. 18 nylon thread; line s--1; -inch braided 

nylon; plastic floats--3 by 4 inches; leads-- 
No, 6; and oak hoops--7-foot diameter. 
Mesh size throughout is 7-inch stretch 
measure, 

Use and Results 

The net was designed primarily to take 
bigmouth buffalo, For this reason, itis 
floated on the surface (fig, 2), 

The lead is usually placed perpendicular 
to shore and from shore to net,although 
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"openwater'' sets also are practical, The 
netis set by fastening the tag end of the lead 
to shore, stretching the lead and net out longi- 
tudinally, anchoring the crib, and then an- 
choring the wings in position, The crib an- 
chor rope is 100 feet long and the wing an- 
chor ropes are 50 feet long, The wing an- 
chor ropes are yoked about 30 feet from the 
anchor with one line leading to the bottom line 
and the other to the float line. The gear has 
not been fished on the bottom, but this could 
be done by a change in the float-lead ratio. 
We recommend that the net, as now rigged, 
not be set in water depths over 30 feet. To 
fish depths greater than 30 feet would re- 
quire anchor lines longer than those used at 
present to prevent excessive downward pull 
that would cause disfiguration of the net or 
submergence of float lines. The weight of 
longer anchor lines would probably require 
more floats at the wing and lead tips, and on 

the crib section, 

Fig. 2 - Floating trap net in fishing position on Oahe Reservoir, S. Dak. Im this set the lead extends to shore. Note floating de- 
bris--a common problem on this newly formed reservoir. 
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This gear is economical to fish because 
one man in a small boat can set, move, and 
fish the net. The facts that anchors instead 
of stakes are used to hold the net in place, 
and only the pot is raised to remove fish, 
account largely for the ease of operation, 

The net caught fish effectively in two res- 
ervoirs. It was first fished commercially 
August 4 to 17, 1967, in Lake Oahe, South 
Dakota, During the 14 days of fishing, the 
net was lifted seven times, Bigmouth buffalo 
constituted 93 percent of the catch by number 
and weight (table), Average catch per lift 
was 74 buffalo with a dressed weight of 296 
pounds, The catch was outstanding because 
August is usually a poor month for taking 
buffalo in Lake Oahe. Catches with the new 
net were considerably greater than with 
standard hoop nets fished concurrently in the 
area, The commercial fisherman later fished 
in Lake Sakakawea, North Dakota, and re- 

ey 

| Number, Dressed Weight, and Percentage Composition of Fish 
Taken in Seven Lifts with A Floating Trap Net 

in Lake Oahe, August 4-17, 1967 

Total Catch 

Dressed Weight 
in Pounds 

Number | Percent 

Bue) 
15 
15 

Bigmouth buffalo 
Caro writer: 
River carpsucker 
Blue sucker. . . 
Northern pike. . 

Total 

1/Less than 0.5. 

ported that the net continued to be an efficient 
gear, 

The limited fishing data indicate that the 
net has potential as a commercial gear and 
is highly selective toward bigmouth buffalo, 
In additional testing, we suggest that baiting 
might improve the catch rate, especially of 
"openwater" sets, 

r— 

THIS CHRISTMAS TREE IS SHRIMPLY DELICIOUS 

In answer to many requests, the United States Department of the Interior's Bureau of 
Commercial Fisheries has once again released instructions for its Shrimp Christmas Tree 
for the most exciting holiday table in the neighborhood. 

From a commanding position on a buffet table or as a colorful centerpiece for a well-ap- 
pointed holiday dinner, this unusual tree is certain to capture compliments. Leafy green en- 
dive duplicates crisp holly while ever-popular shrimp add shape and color interest to this 
creative conversation piece. 

3 pounds shrimp, fresh or frozen 
2 quarts water 

4 cup salt 

4 large bunches curly endive 

of the shell on. 

the cone. Cut out circle and insert cone. 
endive. 

base and work up. 
tree with toothpicks. 

th 

This intriguing tree is elegant but deceivingly simple. The materials are readily avail- 
able at most local variety stores and supermarkets. 

SHRIMP CHRISTMAS TREE 

Thaw frozen shrimp. Place shrimp in boiling salted water. Cover and simmer about 5 

Drain. Peel shrimp, leaving the last section 

Remove sand veins and wash. Chill. 

minutes or until shrimp are pink and tender. 

Place cone in the center of the styrofoam square and draw a circle around the base of 
Cover base and cone with overlapping leaves of 

Fasten endive to styrofoam with toothpick halves. 
Cover fully with greens to resemble Christmas tree. 

Provide Cocktail Sauce for dunking. Serves 12. 

— 

1 styrofoam cone, 2s feet high 

1 styrofoam square, 12x12x1 inch 
1 small box round toothpicks 

Cocktail Sauce 

Separate and wash endive. Chill. 

Start at the outside edge of the 
Attach shrimp to 
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AQUARIUM FISHES 

"Unusual Aquarium Fishes,'' by Alan Mark 
Fletcher, J. B. Lippincott, Philadelphia, 1968, 
143 pp., illus. The aquarium hobby is one of 
the largest in the world; nearly 20 million 
people inthe U.S. alone keep fishes in aquar- 
iums. Despite this interest, few aquarists 
know little more than how to feed their pets. 
But many of the fishes commonly kept in 
aquariums are more than beautiful. They 
have habits and characteristics so bizarre as 
to defy credibility. There are fish that swim 
upside down, fish that walk on dry land, and 

fish that can see in and out of the water at the 
same time. 

Mr. Fletcher offers descriptions and 
photographs of 35 kinds. Some of the photo- 
graphs are remarkable, showing the fishes 
actually doing what makes them unusual. 

FISHES 

"A Draught of Fishes," by F. D. Omman- 
ney, Thomas Y. Crowell, New York, 1966, 
254 pp., illus., $6.95. A distinguished marine 
biologist describes fish: their life, breeding, 
and movements; methods of fishing and fish 
feeding, fish as harvest, and fish as food. 
The techniques of trolling, trawling, and long- 
line fishing are graphically demonstrated. 
Readers who know fishing chiefly as sport 
willlearn how fish are farmed to feed teem- 
ing populations, what is being accomplished 
in international cooperation infishery re- 
search, and what we can expect in sea har- 
vests in the near future. 

FRESHWATER FISH PRODUCTION 

"The Biological Basis of Freshwater Fish 
Production,'' edited by Shelby D. Gerking, 
John Wiley & Sons,New York, 1967, 495 pp., 

illus. Fresh-water fish production has made 
a substantial contribution to human nutrition 
and well-being over the years. Its contribu- 
tion in the future will be vital in supplying 
protein to an increasing human population. 

This book, a Symposium on Productivity 
of Freshwater Communities, stems from a 

technical meeting sponsored by the Interna- 
tional Biological Program. It should be a 
landmark in the establishment of sound 
scientific principles for freshwater fish pro- 
duction. The Symposium is divided into 
5 categories: (1} vital statistics of popula- 
tion, (2) relation of fish population to the food 
supply, (3) competition andbehavior, (4) pre- 
dation and exploitation by man, (5) the con- 
tribution of freshwater fish to human nutri- 
tion. 

GULF OF MEXICO 

"Tllustrated List of Common and Scientific 
Names of Fish from the Gulf of Mexico, in 
Latin, Spanish, Russian, and English,'' JPRS 
No. 46741, compiled by Milton M. Rose, 

Clearinghouse, Springfield, Va. 22151, $3.00. 
This isa glossary of 129 fishes from the Gulf 
of Mexico. 

MAPS 

"Seafloor Topography of the Central Eas- 
tern Pacific Ocean,'' Circular 291, by Thomas 

E. Chase, Fish and Wildlife Service, Dept. of 
the Interior, 1968, 33 pp. Available free from 

Branch of Reports, Publications Unit, 1801 
N. Moore St., Arlington, Va. 22209. The off- 
shore configuration of the floor of the eastern 
Pacific is presented on 26 topographic charts. 
Mr. Chase describes the methods and data 
usedintheir preparation and gives a general 
outline of the major topographic features. He 
has searched and evaluated all existing data 
pertinent to the sea floor topography, con- 
toured the region in detail, and labeled the 
prominent undersea geological features. 

OCEANS AND OCEANOGRAPHY 

"The Frail Ocean,''by Welsey Marx, Cow- 
ard-McCann, New York, 1967, 248 pp., illus., 
$5.95. The ocean has increasingly and, justly, 
come to be regarded as a vast resource--a 
source to be fully explored and exploited. So 
long as exploitation remains a key work, 
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however, the ocean is imperiled, This is an 
account of the mighty ocean andof the delicate 
balance that has preserved it throughout the 
centuries. Today thatbalance is in jeopardy. 

Wesley Marx writes with lyric joy of the 
ocean's splendor, communicating his sense 
of wonder at its enormous power and fertil- 
ity, as wellashis growing fear for its future, 
The book makes an eloquent plea--a plea that 
grows more urgent with each new ocean dis- 
aster--for the preservation of the seas and 

their myriad inhabitants. 

"Uses of the Seas," edited by Edmund A. 
Gullion, Prentiss-Hall, Englewood Cliffs, 
N.J., 1968, 204 pp. A protein harvest from 
the seas. Oil well 285 feet underwater. En- 
tire submarine cities. A fantastic vehicle 
that gathers minerals from the ocean floor. 
These and other technological marvels could 
easily start a new era of thoughtless im- 
perialism. Edmund A. Gullion and a group of 
distinguished economists, political scientists, 
foreign policy experts, and oceanographers 
urge that the U.S. explore in advance the 
political and military defenses against such 
a threat. 

They also answer such critical questions 
as: How much can sea technology benefit the 
underdeveloped countries? To what extent 
should nations and international organizations 
seek to "legislate" the uses of the sea? Can 
seatechnology affect the U.S.-USSR strategic 
balance? What are the consequences of Brit- 
ish withdrawalfrom strategic waters? Their 
answers helpexplain the direction of Ameri- 
can policy and the unprecedented challenges 
to international stability. This book was de- 
signed as abackground volume for the Amer- 
ican Assembly, a nonpartisan educational 
organization. It provides a wealth of thought- 
provoking material. 

"Your Future inOceanography," by 
Norman H. Gaber, Richards Rosen Press, 
New York, 1967, 143 pp., illus., $4.00. This 
book isone ofa series written for the student 
who is interested in choosing a major career 
that is more than just a job. It is written on 
the premise that anoceanographer must know 
more than his own laboratory, office, or ship. 

He needs a grasp of the whole discipline: of 
who is doing what, and why, and how. 

Mr. Gaber describes oceanography, the 
related sciences, and marine engineering, 
and explains the organization, future, and 
business of oceanography. He lists the col- 

leges and universities offering degree pro- 
grams in oceanography and marine science. 

SALMON 

"The Atlantic Salmon. A Vanishing 
Species ?'' by Anthony Netboy, Houghton Miff- 
lin, Boston, 1968, 457 pp., illus. Once the 
Atlantic salmon roamed over half the northern 
hemisphere, from the Arctic and Atlantic 
Oceans to rivers running deep into the interior 
of Europe andNorth America. In many lands 
it has been pursued so relentlessly--and so 
many barriers have been strewn along its 
migratory routes--that the fish are seen no 
more, 

The species has utterly vanished from 
Portugal, Switzerland, Denmark, the Low 
Countries; it is in danger of extinction in 
France and Spain. Apartfrom the difficulties 
of keeping rivers inviolate, the salmon's life 
in the sea is now threatened by the discovery 
of at least part of its feeding haunts and mi- 
gratory routes in the North Atlantic. Mr. 
Netboy has written a fascinating account of 
the salmon, its past, and its probable future 
in the countries where it still spawns. He 
warns of its possible extinction without some 
regulation of the high-seas salmon fishery. 

SEA OTTERS 

"Sea Otters and the China Trade," by 
Robert Kingery Buell and Charlotte Northcote 
Skladal, David McKay, Co., 212 pp. Sea 
otters--what are they? Few people have seen 
one, and almost no one is aware of the animal's 

place in American history. Highly valued by 
the ancient mandarins of China for their 
beautiful shimmering fur, they were the basis 
of a lucrative trade with the Far East that 
drew men to the west coast of America even 
before the U.S. was a nation. 

The hundred years of indiscriminate hunt- 
ing from 1741 to 1841 exterminated most of 
them. By 1841 the Russians had moved out 
of California andthe early wagon trains were 
climbing over the Sierra Nevada. The dream 
of an America that swept across a continent 
wasnearly areality, but the herds of sea otter 
thathad started the whole cycle of commerce 
and trade along the coast had disappeared 
from the kelp beds. In 1911, an international 
treaty was signed by Great Britain, Japan, 
Russia, and the U.S. protecting the fur seals, 
seaotters, and polar bear inthenorth Pacific. 
The authors have writtena stirring tale of the 
sea otters and the men who hunted them. 



"Sea Otter,'' by George Seymour, article, 
"Outdoor California,'' Vol. 29, No. 4, July- 
Aug. 1968, pp. 11-12, illus. Available as a 
Wildlife Leaflet from the California Dept. of 
Fish and Game, 1416 Ninth St., Sacramento, 
Calif. 95814. The colorful, playful sea otter 
is making a slow, steady comeback after being 
hunted to the verge of extinction. By the turn 
of the 19th century, after 170 years of exploi- 
tation, only afew were left along the coast of 

California, and in some of the islands off the 

coast of Alaska. There are now between 500 
and 600 of these gentle creatures living along 
the central California coast, and 30,000 to 
40,000 in Alaskan waters. 

Mr. Seymour briefly describes the animal, 
its life history and feeding habits, and the 
trade that caused its near extinction. 

SEAWEED 

"Irish Moss--A Growing Resource," by 
James Kinlock, article, ''Fisheries of Can- 
ada,'' Oct. 1968, vol. 21, no. 4, pp. 3-7, illus. 
Seaweeds, in particular the one known as 
Trish moss, are becoming increasingly im- 
portant to northeast Atlantic coast fishing 
communities. Mr. Kinlock describes the 
plant, its present harvesting and uses, and 
its place inthe plans for all Canadian regions 
where there is a potential seaweed industry. 

"Utilization of Kelp-Bed Resources in 
Southern California,'’ Fish Bulletin 139, 
editedby Wheeler J. North and Carl L. Hubbs, 
Dept. of Fish and Game, Resources Agency 
of California, 1968, 264 pp., illus. The gen- 
eralobjective of this bulletin is to assess the 
impact of man's past, present, and future 
activities on the kelp-bed environment. Chief 
emphasis has been given to problems con- 
cerning possible effects of kelp harvesting, 
particularly any effects on fish life. When 
kelp beds regress or disappear, both kelp 
harvesting and fishing suffer. 

The contributors examine the diets, be- 

havior, preferred habitat, abundance, and life 

history of kelp fishes. They show the ecol- 
ogical roles played by kelp as a food source 
and shelter, and in phytoplankton productivity. 
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SHAD 

"The American Shad," FL-614, by Ran- 
dall P. Cheek, Fish and Wildlife Service, Dept. 
of the Interior, August 1968, 13 pp., illus. 
Available free from Branch of Reports, Pub- 
lications Unit, 1801 N. Moore St., Arlington, 

Va. 22209. The American shad, Alosa sapi- 
dissima, is one of the best known fishes of the 

Atlantic coast. It is found from the St. Law- 

rence to the St. John River in Florida in suf- 
ficient quantities to support fisheries of great 
commercial and recreational values. Like 
the salmon, the shad spends most of its life 
in the ocean, returning tofreshwater streams 
to spawn; like the salmon, too, it is subject 

to the hazards of dammed and polluted rivers 
and overfishing. 

If annual production of shad could be res- 

tored to 19th century levels, the commercial 
catch would be worth more than $6.5 million, 

and the sportfishery would provide many ad- 
ditional man-days of fishing. Mr. Cheek 
describes the life history of the shad, the 
commercial and sport fishery, and summa- 
rizes the status of research and management 
of the species. 

UNITED KINGDOM 

"Torry Research Station Annual Report 
1967,''Ministry of Technology, London, 1968, 
50 pp., illus., $1.30. Available from British 
Information Services, 845 3rd Ave., New 
York, N. Y. 10022. The main object of the 
Torry Research Station's work is to ensure 
that there is as little deterioration of quality 
as possible from the time a fish is caught to 
the time it is eaten. Most of the work has 
been concerned with handling traditional 
species, such as cod, and with the techniques 

of freezing at sea. 

During 1967, station personnel investigated 

the merits of boxing fish at sea, superchilling, 
and other methods of preservation; distribu- 
tion methods; quality control; prepackaging 
of wetfish; use and development of new ma- 
chines; and preservation and presentation of 
nontraditional species. The Annual Report is 
intended for people in the fish industry and 
interested members of the public. Technical 
jargon and scientific terminology have been 
eliminated. 

--Barbara Lundy 



68 

INTERNATIONAL 
1967 World Fish Catch 

Sets Record 

Worldfish catch set a record in1967, ac- 

cording to the Food and Agriculture Organiza- 
tion of the United Nations(FAO). Marine and 
freshwater catch was 60.5 million metric 

tons, almost twice the 31.5 million caught a 
decade before, and more than three times the 

1948 catch. : 

Peru, already the world's first fishing 
nation in quantity, became the first to take 
more than 10 million tons--almost all an- 
choveta usedforfish meal. Japanwas second 
with 7.8 million tons, trailed by the Soviet 
Union with 5.8 million. No information was 
available on Mainland China, whose 1960 

catch was estimated at 5.8 million, FAO 
included this figure in the world catch, but 
assigned China no rank. Norway was 4th with 
3.2 million; the U.S. placed 5th with 2.4. 
Canada, 1,289,800 tons, ranked 9th after South 
Africa, Spain, and India. Denmark broke the 

million-ton markfor thefirst time. Chile and 
the United Kingdom each caught over 1 million 
tons. Indonesia, whichdid not report data for 

1967, had reported 1.2 million in 1966. 

Nations Under 1 Million Tons 

Iceland caught 1.2 milliontons in 1966, but 
was down to 896,000 in 1967. Thailand, 
France, the Philippines, South Korea, and 

West Germany all caught over 600,000 tons. 
Taiwan, Pakistan, Malaysia, Mexico, Poland, 

Sweden, Italy, and the Netherlands each re- 

ported over 300,000. 

Morocco, Angola, Argentina, the Faeroes, 
Senegal, Tanzania, Ceylon, Chad, Ghana, and 

Venezuela caught more than 100,000 tons 
each, Other countries that did not report 1967 
data but were estimated to have caught over 
100,000 tons were Brazil, Burma, Cambodia, 

South Viet-Nam, East Germany, Greece, 

Portugal, Turkey, North Korea, and North 
Viet-Nam. Countries with catches of less 
than 100,000 tons included Australia, Finland, 

Belgium, Romania, and Israel. 

Major Species Fished 

More marine herrings, sardines, anchov- 

ies, pilchards, and menhadens--19.7 million 

tons--were taken than any other group. The 
second most important species were cods, 
hakes, and haddocks, followed by redfishes, 
basses, mackerels, and billfishes. 

Latin American and Soviet fishermen 

caught 675,000 tons of Patagonian hake in the 
Southwest Atlantic, compared with183,000 in 

1966. Most of the increase was due to the 

Soviets, whose catches leaped from 56,000 
tons in 1966 to 513,000 in 1967. 

Productive Areas 

The Southeast Pacific was the most im- 
portant fishing area in terms of weight. It 
provided 11.2 million tons. The western- 
central Pacific was next with 10.5 million, 
followed by the Northeast Atlantic's 10.2 
million, In the North Pacific, the total was 

6.4 million tons, and in the Indian Ocean, 2.1 

million, Catch from inland waters was 7.2 
million tons, including salmons, eels, and 

other migratory species. 

North Pacific Fisheries Commission 

Holds 1968 Meeting 

The International North Pacific Fisheries 
Commission (INPFC) ended its 15th annual 
meeting at Seattle, Wash., on Nov. 8, 1968. 
For 3 weeks, the participants discussed 
aspects of international cooperation to con- 
serve high-seas fishery resources. 

Preceding the meeting, scientists from 
Canada, Japan, and the U.S. reviewed re- 
sults of their research in 1968 on salmon, 

halibut, king crab, and groundfish resources. 
They reported their findings for the Commis- 
sion's guidance. They also exchanged infor- 
mation on high-seas fishing during 1968. 

Halibut Fishing in Eastern Bering 

A principal task on the Commission's 
agenda was to develop halibut fishing regu- 
lations for the eastern Bering Sea in 1969, _ 
The Commission has been doing this since 
1963, when line fishing there was opened to 

all 3 countries. 



The Commission recommended contin- 
uationof 1968 conservation measures, It 
suggested the complete closure to halibut 
fishing of an extensive area in the south- 
eastern Bering Sea, a nursery ground for 
young halibut. The Commission was assisted 
by a Scientific consultant from the Interna- 
tional Pacific Halibut Commission. 

Gulf of Alaska 

In the Gulf of Alaska, the Commission 
focused on the effects on halibut stocks of 
expanding trawl fisheries for other species. 
Groundfish catch statistics were exchanged 
and studied. The Commission approved rec- 
ommendations by its Gulf of Alaska Ground- 
fish Committee for further research. The 
Commission's Canadian and U.S. sections 
urged greater efforts to get more data on the 
interrelationship of trawl and longline halibut 
fisheries. 

Groundfish Other Than Halibut 

Considering research on groundfish other 
than halibut in the northeastern Pacific, the 
Commission considered existing bilateral 
regulations inadequate. It agreed to forward 
its findings to the 3 governments, 

Tanner Crab 

The U.S. asked the Commission to study 
tanner crab resources of the eastern Bering 
Sea. The Commission agreed. 

Scientific Reports 

The Commissioners reviewed the prog- 
ress of its program to publish scientific re- 
ports, Several major papers resulting from 
its research were published in English and 
Japanese versions in the INPFC Bulletin. 
These includedthe completion of a9-part 
comprehensive report on North Pacific 

salmon. 

The next annual meeting will be held in 
Vancouver, Canada, beginning Nov. 3, 1969. 
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Nordic Conference Held 

on Atlantic Salmon 

Delegates to the Nordic Fishery Confer- 
ence, held at Aarhus, Denmark, Aug. 29,1968, 
were very concerned about high-seas fishing 
for Atlantic salmon. Salmonhave been taken 
for many years inthe Baltic. In recent years, 
more than half the catch was landed by Danish 
fishermen. 

Another high-seas salmon fishery devel- 
oped recently off West Greenland. Thesefish 
could not be of Greenlandic origin because 
Greenlandhas only one salmon-producing 
river. It hasbeen supposed that salmonfrom 
both Europe and North America have one or 
more commonfeeding areas in the North 
Atlantic. This abrupt mass appearance may 
be the result of the formation or extension 
of such a foraging area--and the fish could 
disappear as suddenly as they appeared. 

Norway Bitter 

At the Conference, Norway was especially 
bitter about Danish high-seas salmon fishing. 
She believes the Danes are reaping the re- 
wards of Norwegian and Swedish conservation 
practices. Sport-fisheries salmon catch in 
Norway, Sweden, England, and Scotland may 

be of equal or greater importance than the 
commercial catch. Denmark's rivers pro- 
duce relatively few salmon. Gear improve- 
ment--synthetic fibers for long lines--has 
changed a previously seasonal fishery into a 
year-round one. 

Danish Fosition 

The Danes claim that increased oceanic 
salmonfishing has not resulted in decimation 
of stocks, and that catch per unit of gear has 
not declined. They feel that exploitation has 
not harmed the resource. They say many 
countries on both sides of the Atlantic set 
production records after all this supposedly 
harmful fishing took place. Denmark ex- 
pressed willingness to regulate the fishery 
whenever overfishing is proved. 

() 
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Eastern Pacific Tuna Catch 

Reported by IATTC 

The total tuna catch inthe convention zone, 

Jan, 1-Oct. 28, 1968, was 109,586 short tons 
of yellowfin and 64,512 short tons of skipjack, 
reports the Inter-American Tropical Tuna 
Commission (IATTC), 

The annual bait-boat catch rate of 4.70 tons 
of yellowfin and skipjack per day was the 
lowest in 5 years. The catch rate by purse 
seiners on nonregulated trips remained high; 
the yellowfin rate, at 8.55 tons per day, was 
the highest in 5 years. 

The skipjack catch rate of 3,24 tons per 
day was lower than 1967 but higher than 1964- 
1966, Purse seiners on regulated trips-- 
after yellowfin quota had been reached-- 
caught a daily average of 4.7 tons of skipjack 
and 0.74 ton of yellowfin. 

Oil Pollution 

International Conference Held 

A global pact to control the growing menace 
of all forms of marine pollution, including 
oil, dumping of pesticides, and radioactive 
wastes, industrial discharges of toxic chem- 

icals, and normal sewage discharge has been 
urged by Roy Jackson, FAO's Assistant Di- 
rector General. He spoke atthe Third Inter- 
national Conference on Oil Pollution of the Sea 
in Rome, Italy, Oct. 7, 1968. 

Hesaid international legislation must 
forestall not only "accidental" pollution, as 
in the Torrey Canyon disaster, but all types, 
including release of "potential pollutants" and 
"deliberate use of ships to discharge pole 
lutants into seas and coastal areas." 

Calls for International Convention 

He said it was time to consider a conven- 
tion to report discharges, and to control, re- 
strict, or prohibit deliberate discharging of 
specified noxious substances. 

Such a pact, Jackson added, should provide 

for a permanent commission to monitor, 

enforce, and to identify "particularly noxious 
substances'' and means to control them. 

1958 Geneva Conventions 

He noted that the United Nations Geneva 
Conventions of 1958 on the law of the sea cite 
pollution but do not provide for reporting or 
control. The oil pollution convention of the 
Inter-governmental Maritime Consultative 
Organization does not provide proper stand- 
ards for pollution control. 

FAO will call an International Conference 

in 1970 to discuss the effects of pollution on 
fishing. 

Conference on Fish Meal 

The 8th Annual Conference of the Inter- 

national Association of Fish Meal Manufac- 
tures (IAFMM) in Bremen, West Germany, 
Sept. 30-Oct. 4, 1968, was attended by fish 

mealindustry representatives from 18 coun- 
tries. They heard the latest information on 
current and potential production, consumption 
trends, and activities to aid marketing. 

In the keynote speech, Dr. Gerhard 

Meseck, West German Ministry of Food, 

Agriculture, and Forestry, said his studies 
showed that the world's fish meal production 
could be raised to 7 to 8 million metric tons 
before the year 2000. Current problems of 
unbalanced supply and demand were attributed 
to the main producers! lack of market ex- 
perience. The needs for business stability, 

and for a effective catch utilization in such 
products as fish protein concentrate for 
human consumption, were emphasized. 

Variety of Specialists 

Brokers and importers discussed quality 
and market problems. Scientists and nutri- 
tionists exchanged information on ways to 
process and market a high-quality product. 
Future prospects for production and market- 

ing were outlined. 

IAFMM members are Belgium, Canada, 

Chile, Denmark, France, W. Germany, Ice- 

land, Morocco, the Netherlands, Norway, 

Peru, Portugal, South Africa, Sweden, the 

U.K., and the U.S. 

The next meeting is scheduled for October 
1969. An Executive Council meeting will be 
held in Madridimmediately after. The Scien- 
tific Committee meets in Amsterdam, April 
Gia OP 1969). 
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Japan & Australia Agree on Fishing 

Inside 12-Mile Zone 

Negotiations on Japanese fishing in Aus- 
tralia's 12-mile zone were concluded in mid- 
September 1968. The agreement, to take 
effect in spring 1969, covers a7-year period 
(3 years for coastal areas of Papua and New 
Guinea, which become independent in 1971). 

Japanese tuna vessels willbe permitted in 
traditionally fished areas in the 12-mile zone, 
except in waters between Sydney and Bris- 
bane, andasection off Tasmania's west 
coast. Fishing effort will be permitted at the 
present level of about 6,000tons ayear, Four 
ports will be open toJapanese vessels, Each 
vessel will be assessed about US$100 an- 
nually. ("Suisan Tsushin," Sept. 21, 1968.) 

USSR Seizes Japanese Vessels 

On Sept. 28, 1968, the USSR seized 2 Jap- 
anese fishing vessels with 17 crewmen near 
Etorofu (Iturup) Island in the southern Kurils. 
When the Japanese protested the seizures and 
inquired about the crewmen, the Soviet 
Foreign Office gave them a list showing 16 
crewmen and denied that one had been injured 
during the incident. After Japan asked about 
the 17th man, the Soviets admitted they were 
holding 17. 

In another incident, the USSR notified Japan 
on Oct. 12 that she would release 10 fisher- 
men seized off ShikotanIsland in late August 
1968. Whathappened to their 2 vessels is not 

known. 

Ly 
Japan-USSR Meet to Assess 

Pacific Saury Stocks 

In September 1968, biologists from Japan 
and the USSR held a 5-day study meeting 
aboard the Soviet factoryship ‘Pavel Chebotn- 
yagin' anchored off Japan. They discussed 
saury stocks and migration and agreed that 
saury abundance in coastal waters has de- 
clined. 

ial 

Japan believes there are two groups of 
saury, one spawning in spring and the other 
in fall; Soviet biologists believe thereis 
only one. 

The next study meeting may be held in 
Japan. ("Shin Suisan Shimbun," Sept. 30, 
1968.) 

Japanese Explore for 

Tuna Off Chile 

The 340-gross-ton long-liner 'Azuma 
Maru No. 31,' exploring for tuna off Chile, 
completed her second cruise in mid-Septem~ 
ber 1968 and called at Valparaiso to repro- 
vision. Now on her third trip, she is seeking 
southern bluefin in the area bounded by 
350-45° S, latitudes and 80°-85° W. longitudes 
and has already taken four (total weight 792 
lbs.). 

In the first 2 surveys, good big-eyed tuna 
catches were made in the upper latitudes. 
Fishing by several long-liners has begun in 
that area. Azuma Maru's catch, late May to 
early October: 155 tons of tuna; big-eyed 
106.9 tons, or 69%; albacore 23.3 tons, or 
15%; and others, including six bluefin, 24.8 
tons, or 16%. 

Agree to Study Problems 

Aministerial conference between South 
Korea and Japan was held in Seoul in late 
August1968. The ministers agreed to estab- 
lish an Agricultural and Fishery Technical 
Cooperation Committee to study technical 
exchange problems and to exchange fishery 
specialists. 

South Korea wants Japan to liberalize fish- 
eryimports from Korea. The Japanese 
agreed to study the problem because of 
Korea's need to expand her fishery exports. 
Both nations are pleased withthe surveys for 
development of fish-culture projects on and 
off the Korean coast, and the plans to develop 
shallow sea areas and tidal flats. 

rR ee tes). 
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U.S.-USSR Groundfish Survey 

Conducted Off Mid-Atlantic Coast 

In mid-November 1968, the Soviet research 
vessel 'Blesk' and BCF's 'Albatross IV'com- 
pleted the first joint survey made under the 
Mid-Atlantic Fisheries Agreement from Cape 
Cod, Mass., to Cape Hatteras,N.C. The sur- 
vey's purposes were to determine autumn 
distribution and relative abundance of ground- 
fish, and to evaluate relative efficiencies of 

each country's standard survey trawls. 

Blesk's Second Survey 

The Blesk then was scheduled to study 
stocks and distribution of red and silver hake 
on Georges Bank and Nantucket Shoals and to 
return to Kalingrad on Dec. 18, 1968. 

In late September 1968, Canada's research 
vessel 'Theta! joined the U.S. and Soviet ves - 
sels for aplankton survey inICNAF subarea 5, 

ai 
U.S.-Japan Fisheries Conference 

On Nov. 13, 1968, in Washington, D.C., U.S. 

and Japanese officials began a review of 2 
fishery agreements, The first agreement, 
signed in 1964, regulates king crab fisheries 
in the eastern Bering Sea. The other, signed 
in 1967, concerns fishery problems off the 
U.S. coast. 

The 2 delegations examined operation of 
the agreements in the light of current prob- 
lems and developments in the fisheries. 

The U.S. delegation, including representa- 
tives from Alaska, Washington, Oregon, and 
California, was led by Ambassador Donald L. 
McKernan, Special Assistant to the Secretary 
of State, The Japanese delegation was headed 
by Minister Bunroku Yoshino of the Japanese 
Embassy. 

U.S.-USSR Scientific Meeting 

BCF scientists and representatives from 
Washington, Oregon, and Alaska met with 
Soviet scientists in Moscow in October 1968. 
They exchanged information on research on 
northeastern Pacific groundfish stocks--Pa- 
cific ocean perch, hake, and shrimp--and 
planned a coordinated research program, The 

meeting was held under the U.S.-USSR Feb. 
1967 agreement onfishing inthe northeastern 
Pacific off the U.S. coast. a 

Wan. ee 
Norwegian Canning Plant 

Slated for Shetlands 

The Shetland County Council has agreed to 
back financially aNorwegian fish cannery on 
the Island of Yell. The decision sparked a 
major row over foreign interests getting 
preference over local and British companies, 
Norwegians have proposed a canning plant; 
local groups offered a freezing plant. Council 
felta cannery would add more tothe industry. 
The local company, Shetland Seafood's, still 
may proceed with its plans. Hither proposal 
would provide possible employment for 30-40 
people. 

Much interest has been shown in developing 
the shellfish trade, particularly crab and 
lobster. (''Fishing News," Sept. 1968.) 

Conference on Oceanology 

to be Held in U.K. 

Oceanology '69, the first international con- 

ference and exhibition on oceanology in west- 
ern Europe, will be held at Brighton, England, 
Feb. 17-21, 1969. A major international 
conference on ocean science and engineering 
will be held concurrently with the exhibition. 

The National Council on Marine Resources 
and Engineering Development will direct U.S. 
participation in the conference. Plans have 
been made by a working committee of repre- 
sentatives from agencies having substantial 
interest in oceanology. Papers will be pre- 
sented by leading U.S. oceanographers and 
government officials, including a U.S. Senator. 

U.S. Exhibit Large 

The U.K., Canada, Japan, France, Ger- 
many, and the Soviet Union are planning ex- 
hibits. Over 30 Americanfirms prominent in 
oceanology will offer the following products 
and services of particular interest to the fish- 
ing industry: fish protein concentrate plants; 
research submarines; submersible motors; 

equipment; oceanographic and cargo winches; 
undersea habitats; and acoustic equipment, 
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WORLD'S LARGEST SALMON -REARING 
STATION OPENS 

The world's largest Atlantic salmon rear- 
ing station was opened in October 1968. The 
C$3.5-million Mactaquacfish culture station, 
on the St. John River just below the site of 
the Mactaquac hydroelectric development, is 
the first of its type in North America. 

Construction of a 600,000 kw. power dam 
willinterfere with Atlantic salmon migration 
both ways on the St. John, The station will 
raise enough Atlantic salmon to perpetuate 
the runs, Total salmon run in the St. John 
has been estimated at 10,000 to 20,000. The 
fish will be trapped in collection facilities at 
the dam site, about 1,000 kept as brood stock, 

andthe rest transferred by specially designed 
tank trucks to the waters above the dam to 
support angling and natural reproduction on 
the upper St. John. The station willalso sup- 
porta commercial salmon fishery in the 
lower regions of the river and in the Bay of 
Fundy. 

Production Has Begun 

Mactaquac began producing on atrial basis 
lastfall. Hundreds of thousands of tiny salm- 
on, which emerged from the egg stage last 
January, have been raised to the smolt or 
sea-going stage. They will start their down- 
stream run soon. This is only the start of a 
large operation designed to produce 500,000 
young salmon. (Canadian Dept. of Fisher- 
ies.) 

3K) Kiss: 

NEW RULES SET FOR 
B.C. SALMON FISHING 

New regulations increasing the earning 
power of British Columbia salmon fishermen 
and permitting more effective management of 
the salmon resource willbe effectedin 1969. 
The size of the fishing fleet will be limited, 
which should reduce production costs. Ves- 
sels presently fishing for salmon will not be 
deprived of fishing rights. Anyone will still 
be able to buy and sell salmon vessels. 
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The new regulations place vessels in two 
categories, based on commercial landings 
either in 1967, or in this year up to Sept. 6. 
In both categories, transfer of vessel owner- 
ship will be allowed; and the salmon fishing 

license will accompany the vessel. 

Vessels in the first category are those 
with a 10,000 pound or more production of 
pink or chum salmon or the equivalent in 
other species, based on the following formula: 
1 lb. of sockeye or coho equals 3 lbs. of 
pinks or chums; 11b. of spring salmon equals 
4 lbs. of pinks or chums. This would be 

equivalent to about C$1,250 landed value. 

Licenses for ''A'' category vessels will be 
renewable annually. If a vesselis tobe newly 
licensed, it must replace an A category ves - 
sel, 

The "B" category includes vessels pro- 
ducing less than 10,000 lbs. of pink or chum 
salmon or the equivalent. They may renew 
licenses annually, but they cannot be replaced 
by anew vessel. Most vessels inthis category 
are small and,in terms of commercial catch, 
they provide about 1% of total salmon produc- 
tion value. 

Vessels licensed for salmon in 1967 or 
1968 that did not record any commercial 
landings in 1967, or prior to September 6 in 
1968, will not be licensed in 1969. 

The salmon license of a vessel removed 
from the fishery by loss at sea will be can- 
celled and cannot be replaced. 

Toincrease the value of the salmon fishing 
privilege, the license fee will be increased 
from C$5 to $10 in 1969. As the fishing 
privilege becomes more valuable because of 
fleet size reduction, license fees will be 
further increased, Current cost to salmon 
fishermen is $20--commercial fishing ves- 
sels registration, $10; validation for salmon 

fishing, $5; personal fishing license, $5. 

The new measures supplement the con- 
servation and research programs that are 
ensuring a continuing and increasing supply 
of salmon. (Fisheries News, Dept. of Fish- 
eries of Canada, Vancouver.) 

OK A 
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Canada (Contd.): 

THUNAVEAR CH Als Wire 

Tuna landings through September 1968 
were 1,952,000 pounds; in the 1967 period, 
122,000 pounds. Development of this industry 
has beendifficult. Several disputes have oc- 
curred over labor matters and government 
policies. 

In September, tuna were selling for C$350 

a shortton in Vancouver. (‘British Columbia 
Fish Marketing Report."') 

OK OK 

1968 MAY PROVE GOOD FISHING 
YEAR FOR ONTARIO 

Production in first-half 1968 indicated a 
good year for Ontario commercial fishing: 
22.5 million lbs. of fish yielded a gross re- 
turn of C$2.3 million. By the end of June, 
landings were 3 million pounds more and 
C$89,000 above landings at mid-1967. 

Species 

Landings increased inall Great Lakes wa- 
ters except Lake Huron proper. There were 
increases in 19 of the 25species comprising 
the catch; these included the premium white- 

fish, walleye, lake trout, and sturgeon. Smelt 

landings showed the greatest change, increas - 
ing from 4.6 to7.5 million lbs. Yellow perch 
was 7.8 million lbs., and walleye 1 million. 

Lake Erie Perch 

An 8% decline in the perch harvest from 
Lake Erie was due to new controls imposed 
to solve the problem of oversupply. A slight 
price decline, coincident with smaller land- 
ings, depressed the value of the perch catch 
for first-half 1968 by 11% from 1967. 

Perch are abundant in Lake Erie andfish- 
ermen were not expected to have difficulty 
taking the quotafor the second half. (Ontario 
Dept. of Lands and Forests.) 

1 OK OK 

EXPLORATORY FISHING IN LAKE ONTARIO 

A 5-month program to determine if smelt 
and alewife stocks in Lake Ontario will sup- 
port a commercial trawl fishery was com- 
pleted in December 1968. The program 

investigated markets forthe species and 
delineated grounds over which bottom trawl- 
ing is physically feasible. 

Methods & Results 

Canadian waters of the lake were sub- 
divided into sampling areas of about 50 sq. 
miles. These were searched with a fish-de- 
tection echo sounder. Radar was used to 
maintain the vessel on the search pattern's 
predetermined courses. Trawl tows were 
made where sizable schools were found to 
determine their sizes and species. Abiologist 
was aboardto direct operations and to record 
and interpret results. 

Findings suggest that the lake's eastern 
basin has the greatest concentrations of ale- 
wives andsmelt. (Ontario Dept. of Lands and 
Forests.) 
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MIDYEAR REPORT ON 
MARINE OILS & FISH MEAL 

Marine oil production during first-half 
1968 was 27.5 million pounds, 16% more than 
the 23.7 million produced in the 1967 period. 
Most of it was herring oil, the rest small 
quantities of seal, whale, and other marine 
oils. The greater part of herring oil is used 
to manufacture margarine; the remainder is 
used for shortening oil. 

Marine Oil Exports & Imports 

Marine oil exports declined 61.3% during 
the first 7 months; imports dropped 65.1%. 
As a result, Canada has afavorable trade 
balance of 975,000 pounds, compared with a 
favorable balance of 1.8 million for the same 
period in 1967. 

Fish Meal Production 

Fish meal production during first half was 
94.8 million pounds, 21.5% more than the 78 
million of first-half 1967. Total 1967 fish- 
meal production was about 196 million pounds. 

Fish Meal Exports & Imports 

From Jan.-July 1968, fish-meal exports 
increased 38.7% to 19.2 million pounds. The 
U.S. bought 63.8%, compared with 28.3% for 
the first 7 months of 1967. Imports during 
the same period were 2.6 million pounds; 



Canada (Contd.): 

none was imported in 1967. (Foreign Agri- 
cultural Service, Ottawa, Canada.) 

OK OK 

TESTS MIDWATER TRAWLING 

Midwater trawl operations using a stern 
ramp vessel are being sponsored jointly by 
federal and provincial governments and in- 
dustry. 

In mid-September 1968, a 156-ft. stern 
ramp trawler, the "J. B. Nickerson," landed 
arecord 427 short tons of herring at Pubnico, 

Nova Scotia. She made the catch in 30 hours 
and 12 tows on Orphan Bank in the Gulf of 
St. Lawrence. From Aug. 19 to Sept. 12, the 
vessel landed 1,652 tons of herring, amply 
demonstrating the method's economic poten- 
tial for stern trawlers, 

Large quantities of herring are taken by 
purse seiners operating over huge schools of 
fish. Midwater trawling is performed during 
daytime, when herring are dispersed and too 
deepfor successful purse seining. (Canadian 
Dept. of Fisheries.) 

* OK OK 

ACCEPTS NEW ICNAF REGULATIONS 

Canada has accepted changes in regula- 
tions governing fisheries inthe northwest 
Atlantic. She and the 13 other members of 
the International Commission for the North- 
west Atlantic Fisheries (ICNAF) are con- 
cerned about the effects of heavy fishing on 
the fish stocks. 

Thenew regulations will include additional 
species of fish under conservation measures 
establishing minimum mesh Sizes for the 
nets used. Cod and haddock have been regu- 
lated for years. The minimum mesh sizes, 
ranging from 43 to 5 inches, depend on the 
area being fished and the type of gear used 
and are designed to permit the escapement of 
fish under commercial size. 

Flounders, Halibuts, Redfish 

Flounder will be regulated in all ICNAF 
fishing areas northeast of, but not including, 
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Georges Bank off New England to the coast 
of Labrador, inthe minimum mesh-size regu- 
lations. In the Grand Banks area which ex- 

tends westward and southward more than 600 
miles, halibut and Greenland halibut are in- 
cluded in the regulations. In thenorthern 
section of the Grand Banks, redfish come 

within the minimum mesh-size restrictions, 

Nations Police Their Nationals 

To administer the 200,000 square miles of 
ICNAF waters, there are 5 subareas. The 

present control system makes each nation 
responsiblefor enforcing ICNAF regulations 
for its own nationals. Canada, for instance, 

sends patrol vessels tothe fishing banks with 
authority to board Canadian fishing craft. At 
the landing docks, officers of the federal 

Department of Fisheries Conservation and 
Protection Service board Canadian fishing 
vessels to check mesh sizes, 

14 ICNAF Member Nations 

Canada was an original signer of the inter- 
national convention set up almost 20 years 
ago. There are now 14 member nations: 
Canada, Denmark, Germany (Federal Repub- 
lic), Iceland, Italy, Norway, Portugal, Poland, 

Romania, Spain, the U. K., the U.S., and the 

USSR. 
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DISCONTINUES FISHING 
GEAR INSURANCE 

Canada's experimental low-cost federal 
insurance, covering fixed fishing gear suchas 
weirs, fish traps, working and storage build- 
ings (and the equipment stored in them) has 
been discontinued. Losses were greater than 
expected. The plan ran at a deficit because 
not enough fishermen participated. 

During 1967-68, fishermen, mostly in 

Newfoundland and Nova Scotia, purchased 350 
policies with an insured value of C$718,295. 
In the same period, claims amounted to 

$26,313, and premiums only $7,089. 

Existing policies will be honored but not 
renewed. 
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EUROPE 

Norway 

CATCH DROPS 18% 

Norway's catch from Jan,-June 1968 was 
1.4 million tons, down 18% percent fromthe 
1,7 millionlandedinthe 1967 period. The de- 
cline was due to lower landings of herring, 
mackerel, and saithe,. Capelin catches in- 
creased about 20%. Most of the catch--78% 
percent--was used for reduction, (''Fiskets 
Gang."') 

WHALING INDUSTRY FADES AWAY 

Kosmos--the only Norwegian company that 
whaled in the Antarctic in 1967--called it 
quits in1968, It marked the end of an indus- 
try which brought prosperity to the whaling 
center of Sandefjord, south of Oslo, 

High costs, worn-out facilities, and poor 
markets were major reasons for the decision, 
The firm would have needed a US$4 million 

investment to meet competition from other 
countries, primarily Japan, 

A company spokesman stated: ‘With the 
development that whalingin the Antarctic has 
undergone, . .limited catching periods and 
greatly reduced stocks. . .it would be inde- 
fensible to rebuild the large Norwegian whal- 
ing fleet.'' (U.S. Embassy, Copenhagen.) 
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STOCKFISH SUBSIDIES 

In September 1968, the Norwegian govern- 
ment proposed a US$8.4 million support for 
the stockfish industry, About half was to be 
used for state purchases of 5,000 metric tons 
of unsold stockfishfrom 1967 production, and 
the other half for interest-free loans to pur- 
chase 1968 production, Norway probably will 
offer the fish to the World Food Program 
and/or other humanitarian programs. She 
did this with the 4,000 tons purchased in 
spring 1968, 

This appropriation is in addition to the 
US$16.8 million extraordinary support meas- 
ures for the stockfishindustry adopted during 
the past 12 months, The degree of state sup- 

port extended to the stockfish industry is il- 
lustrated by the fact that the total export value 
in 1966, the last normal year, was US$21.8 
million, Very little stockfish is sold for 
domestic consumption, 

Marketing Conditions Abroad 

Increasing competition and general de- 
terioration of marketing conditions abroad 
for some of Norway's major fish products 
gained further momentum in 1968, The civil 
war in Nigeria, Norway's most important 
market, reduced deliveries to a fraction of 
normal levels; and Mexico banned klipfish 
imports, Prices abroad declined for several 
major fish products--frozen fish fillets, 
shrimp, and marine oils, Export statistics 
for first-half 1968 showed reduction in quan- 
tities and values of 3.6% and 19%, respective- 
ly, to 390,000 metric tons and $99 million, 
compared with the 1967 period, 

Domestic Repercussions 

The poor overseas market conditions, 
temporary stoppages of fishing for certain 
species invarious districts, reduced incomes 
and profits and caused several bankruptcies 
among processors/exporters. The Fisher- 
men!s Union, several local unions, and fish- 
ermen's marketing organizations blamed the 
exporters for failing to exploit marketing op- 
portunities, and for the price-depressing 
competitionoverseas, They all recommended 
that full centralization of fish exports be en- 
forced under the 1955 Law on Fish Exports. 

Conditions in Finnmark 

The province of Finmark, in the far north, 
was particularly affected by marketing dis- 
ruptions; its economy is almost completely 
geared to fishing, The province is the prin- 
cipal producer of so-called ''African quality" 
stockfish, so the reduced deliveries to Nigeria 
aggravated her problems, Finnmark's crisis 
may be largely local, rather than coastwide, 
The communities particularly affected were 
the smaller ones, where landings are used 
for dried and salted products--stockfish and 
klipfish. The stockfish industry cut pur- 
chases of raw fish to 11,300 tons, about one- 
third the 1967 level, and the klipfish industry 
by 39% to 4,300 tons from Jan.-mid-Sept. 
1968, The small size of most boats from 
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the smaller villages prevented fishermen 
from delivering catches to ports where there 
was still a market, 

The picture was quite different incommun- 
ities with frozen-fish filleting and reduction 
facilities, although 1968 prices both for fish- 
ermenandinexport markets were lower than 
in1967, Finnmark frozen-fish filleting plants 
bought a record 61,200 tons from Jan, through 
mid-Sept. 1968, 44% more than in the 1967 
period, Fish used for filleting results in 
products bringing much higher prices per unit 
of raw fish used than fish processed into 
stockfish and klipfish. Deliveries to Finn- 
mark's reduction industry have seta recordin 
1968, Capelin catches reached more than 
520,000 tons, and 318,000 tons of fat herring 
had been landed by mid-September. This 
means that Finnmark's fish meal and oil in- 
dustry must have been working at full capacity 
since early spring. 
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EXPORTS FISH PROTEIN CONCENTRATE 

Norway has shipped her first fish protein 
concentrate (FPC) for human consumption, 
The shipment, from Skude Fishkemelfabrikk 
near Haugesund, was 3 metric tons of fish 
meal (probably herring or mackerel meal) 
packed in 25-kg, paper sacks to be marketed 
in Cameroun, 

There is some reasonto believe that Skude 
Fishkemelfabrikk FPC is based on conven- 
tional gasoline extraction of fat using fresh 
fish raw material, 
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MANY DOGFISH CAUGHT ON 
GEORGES BANK 

The 'Arnfrid Leonora' returned to Bergen, 
Norway, in November 1968 with a75-80-ton 
catch of dogfish taken on Georges Bank off the 
Massachusetts coast. The vessel, atseafor 
two months, found good stocks of ''large, fine 
dogfish of the best quality'' onthe Bank, Fish- 
ing was most effective at 10 to 30 fathoms, 
She was the only vessel seeking dogfish, al- 
though large numbers of foreign vessels were 
fishing on the grounds, 
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Sales on European Market 

Dogfish are taken on longlines fished near 
the bottom, and as incidental catch in bottom 
trawling, Norway takes about two-thirds of 
Europe's 30-40 thousand ton annual catch; 
U. K, takes most of the remainder, Fresh 
dogfish and smoked pieces of back and belly 
flesh go primarily to Germany and the U. K. 

In Germany, the fleshis smoked and packed 
in gelatinas asemipreserved product, canned 
in oil, or sold as ''seeaal'' (ocean eel) and 
"Schillerlocken,"' 

In Denmark, fresh, skinned dogfishis sold 
as ''kongeal'' (king eel), Properly prepared, 
dogfish have a fine, delicate flavor. 

U.S. Opportunities 

U.S. fishermen might be able to sell the 
countless tons of dogfish they take as inci- 
dental catch. The market on the Continent 
was excellent, but heavy British landings were 
limiting sales possibilities there, 

Denmark 

RECORD YEAR IS LIKELY 
FOR FISHING INDUSTRY 

Itis likely that fisheries will set a record 
in 1968, Fishermen received 50 million 
kroner (US$6.7 million) more during the first 
half than in the same periodof 1967, A rec- 
ord year was also expected for exports, If 
good weather held, they would exceed one bil- 
lion kroner ($133 million), an increase attrib- 
utable to excellent weather and heavy land- 
ings of industrial species. 

Scieckmes 

MORE SUBSIDIES RECOMMENDED 
IN GREENLAND 

The fisheries, Greenland's major indus- 
try, are in trouble and local legislators say 
further subsidization is the only solution, 

Cod usually provides about two-thirds of 
Greenland's landings; the catch for the first 
7 months of 1968 was down about 35%. The 
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catch failed catastrophically in the major 
ports; in Holsteinboborg, the hardest hit, it 
dropped more than 80% from 1967, Many 
fishermen fear they will be unable to meet 
payments and losetheir vessels, Catches of 
seal also dropped. 
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NORWAY DELIVERS VESSELS 
TO THE FAROES 

Norwegian yards delivered 2 fishing ves- 
sels, a shelter-deck long-liner and a power- 
block purse seiner, to Faroese owners in 
September 1968, 

The long-liner, 'Leivur Hepni,' is 160ft, 
long, has al,200-hp, dieselmainengine, and 
can cruise at 13.3 knots, The covered and 
heated work deck makes it easier for the 
27-man crew to work distant grounds off 
Greenland and Newfoundland, 

Another Faroese long-liner, the 'Isborg,' 
is being equipped with refrigerated seawater 
(RSW) tanks in Norway. The vessel will be 
used to supply the European market with fresh 
herring, She is 196 ft, long and has a cov- 
ered and heated work deck, 

The Purse Seiner 

The purse seiner, ''Solborg," is 138 ft. 
long and has a1l,200-hp., 4-cycle, V-type 
diesel main engine directly coupled to a vari- 
able-pitch propeller, Shehas2 side-thruster 
propellers, a pair of 63 kw. motor genera- 
tors for auxiliary power, and comfortable 
cabins for the 17-man crew, She is equipped 
with the most modern hydraulic deck gear, 
and electronic navigating and fish-finding 
equipment and dual sonar and radar, She 
alsohas 2 RSW tanks subdivided into 3 tanks 
each, The smaller sections can be used 
separately, or they can be connected by open 
hatches to simplify loading when catch is 
landed for industrial purposes, Solborg will 
catch herring for British and Continental 
fresh-fish markets, 

Fresh Herring Not Fish Meal 

The low prices Faroese fish-meal plants 
were payingfor raw material spurred the in- 
terest in RSW-tanked purse seiners, RSW 
tanks make it possible to deliver herring suit- 

able for human consumption to a number of 
North Sea ports, especially in Denmark, 
Germany, and Scotland, The conversion of 
big Faroese long-liners to power -block sein- 
ing for industrial-quality herring may shortly 
be followed by conversionto fishing for food- 
quality herring using RSW tanks, Norway and 
Denmark also are interested in RSW-pre- 
served herring, a development welcomed by 
those who consider herring too good for fish 
meal, 
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LAUNCHES FIRST FLOATING 
FISH-MEAL PLANT 

A 30-year-old Danish patrol and rescue 
vessel--renamed 'Helsing'--has been con- 
verted to a fish-meal factoryship capable of 
processing about 75 tons of fish every 24 
hours, The owners have invested US$266,000 
to produce high-quality fish meal for mink 
feed, Because this requires first-quality raw 
material, they are ''taking the factory out to 
the fishing grounds," 

The fish-meal plant is a fully automatic 
Tcompact! model produced by Dan-Thor, 

Spain 

WINS 7TH PLACE IN WORLD CATCH 

Fish production in Spain continued up- 
ward in 1967 and won her seventh place 
worldwide in volume of production, and fifth 
invalue, The officialfishcatch was 1,428,780 
metric tons, with a first-sale value of 
US$330.9 million, This was an increase of 
slightly more than 4% over 1966's 1,371,000 
tons, The high value is explained by the rel- 
atively high percentage (16%) of shellfish in 
the total catch, 

Fleet Grows 

In 1961, Spain enacted the Law for the 
Renovation of the Fishing Fleet, From 1961 
through March 1967, fleet tonnage increased 
from 270,000 to 484,000 gross registered 
tons, Credits for fishing vessels granted 
exceeded US$100 million, 

This trend is continuing, During 1967, 
288 new fishing boats entered service, 
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As of March 1968, 140 fishing vessels were 
on order in Spanish yards (most over 100 
tons and steel-hulled), including 79 long- 
range, 31 freezers, and 30 cod vessels. The 
improvement has been concentrated in the 
long-range fleet, while the coastal fleet has 
deteriorated, Official efforts are underway 
to reverse this deterioration but are handi- 
capped apparently by lack of sufficient offi- 
cial credit. 

Long-Range Fleet 

The shift to the long-range fleet has meant 
a shiftintype of species landed, with impor- 
tant consequences for the domestic market, 
Offshore fish important to the packing indus- 
try, such as anchovies and tuna, have been 
declining, while frozen fish and cod from the 
long-range fleet increase. 

Demand for frozenfish does not match in- 
creasing supply. The problems are consumer 
preferences and insufficiency of refrigerated 
storage facilities, The Ministry of Commerce 
is actively promoting the Refrigeration Ex~ 
pansion Plan for medium-sized warehouse 

and at retail level. 

Per-Capita Consumption Up 

Per-capita fish consumption increased 
from 38 lbs. in 1964 to 44 lbs, in 1967, Ex- 
pansion of refrigeration facilities will tend 
to even out extreme differences in consump- 
tionrates betweenprovinces, (U.S. Embassy, 
Madrid, Sept. 25, 1968.) 
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FACES PROCESSING TROUBLES 

Processed fish reached a record value of 
slightly over US$100 million in 1966, but it 
remained the only sector of the fishing in- 
dustry that fell far short of planned goals. 
This was due mainly to failure to modernize 
and consolidate small and inefficient plants, 
and to insufficient supplies of the fish most 
indemand, During the last 2 years, landings 
for processing have declined, in absolute and 

relative terms, 
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WEST AFRICAN FLEET IS REDUCED 

White fishcatches by Spanish trawlers off 
the coast of South-West Africa had dropped by 
Sept. 1968 from about 30 tons per-day per- 
vessel to10, Seasonal scarcity of white fish, 
especially hake, caused the reduction, 

Off South America 

Fifteen Spanish vessels were fishing off 
Argentina, Chile, and Peru. Catches were 
reported good, although the fish were smaller 
than those inSouth-West Africa catches. 

Markets 

Meanwhile, the fish glut onthe Spanish 
market hadended, Some frozenfish was sold 
tothe U. K. and marketing prospects in Japan 

were being investigated. 

Transshipments 

The bigger trawlers off the South-West 
African coast returned to Spain after filling 
their holds, instead of transshipping to reef- 
ers, Only the smaller ones were transship- 
ping at Walvis Bay. ("South African Shipping 
News and Fishing Industry Review," Sept. 
1968.) 

USSR 

STUDIES COMMERCIAL 
DEEP-WATER TRAWLING 

The 'Akademik Berg! of the Pacific Fish- 
eries and Oceanographic Research Institute 
has been in the northeast Pacific since mid- 
August 1968 investigating pelagic fishery re- 
sources between 900 and 6,000 ft, (300-2,000 
m,) andtrawlingto6,000 ft. (2,000 m.), Ear- 
lier explorations indicated commercial con- 
centrations of fish at these depths, Inthe Bar- 
ents Sea, the Murmansk trawler fleet was 
reported trawling on a commercialscaleas 
deep as 2,700 ft. (900 m.). 

In the North Atlantic 

In 1961, the Soviets began deep-sea fish- 
ing on Georges Bank and in the Norwegian 
Sea at 1,800-2,100 ft. (600-700m,), In 1965, 
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the Latvian fleet made good catches while 
deep-water trawling off the Grand Banks; in 
1966, Kaliningrad vessels also tried deep- 
water trawling there. 

In 1968, inthe North Atlantic, researchers 
aboard the 'Aisberg,' 'Okeanograf,! and 'Pro- 
fessor Vize' have been studying the dynamics 
and thermics of water masses to 3,000 ft, 
(1,000m,). The Polar Fisheries and Oceano- 
graphic Research Institute, using data gath- 
ered during 3 years of hydrobathygraphic 
research, is preparing a map of North At- 
lantic deep-water regions having commercial 
concentrations of fish. 

North Pacific and Bering Sea 

In 1962, the exploratory research vessel 
tAdler! trawled at 600-2,100 ft, (200-700 m.) 
for halibut, oceanperch, and sole in the Ber- 
ing Sea, off the Aleutians; she caught 2,5 
metric tons of halibut and 8 tons of perch in 
1 hour, In 1963, catches by 'Ogon! at 1,200- 
2,100 ft. (400-700 m.) in the Bering Sea oc- 
casionally exceeded catch in shallower wa- 
ters, Later that year, 3 large stern trawlers 
began commercial deep-water trawling in the 
North Pacific and the Bering Sea, In 1964, 
tAkademik Berg,' trawling in the Bering Sea 
at 3,000 ft. (1,000 m.), reportedly caught 50 
tons per fishing day; in 1966, she was back 
again, trawling at 1,200-4,500 ft, (400-1,500 
m,) for halibut and sable fish. 

Barents Sea 

In 1964, the exploratory trawler 'Treska! 
found commercial concentrations of turbot at 
2,850 ft. (950 m,) near Bear Island in the Ba- 
rents, 

Kuril Trench 

In 1966, 'Vitiaz' exploredthe Kuril Trench 
and collected data on the fauna and biology to 
27,000 ft. (9,000 m.). She reported large 
catches of fish to 10,500 ft. (3,500 m.). 

Technical Problems 

The Soviets canfishto about 2,700 ft. (900 
m.), but they cannot fish much lower, Al- 
though all surveys since 1963 have indicated 
fish concentrations at lower depths, the prob- 

lems caused by enormous pressure on the 
gear at lower depths are staggering, 

SHRIMP RESEARCH IN 
THE PERSIAN GULF 

Kuwaiti shrimp fishermen in the Persian 
Gulf, using small vessels with double trawl- 
ing gear, land 30-61 metric tons of shrimp 
tails per monthper vessel, A try net is used 
to locate good areas, The average daily 
shrimp catchof a Soviet SRTM is 0.693 ton; 
the Kuwaiti vessel's is 0.669, This has 
prompted the Soviets to study shrimp biology 
and fishing techniques to find improved trawl- 
ing methods, 

Weather Conditions 

The best Soviet hourly trawling catches, 
0.3-0.4 ton, were obtained during westerly 
winds andthe first 3 or 4 days of calm there- 
after, Then, the shrimp moved into shallow- 
er waters, where they could not be fished. 
These observations were not double-checked 
in 1966/67 when southeasterlies prevailed, 

Tidal Conditions 

Tides and moon phases also affect catch 
size. In1966/67, shrimp catches were high- 
est during full moon and new moon periods, 
except in late December and early January, 
when molting shrimp prevailed. Daily catch- 
es also increased during the tide change, 

Effect of Black Croakers 

Black croakers, 'Sciaena,! cause shrimp 
to move away, During 1 hour, in1966, a proc- 
essing trawler caught 0,2-0,.25ton of shrimp; 
several days later, after sighting many black 
croakersinthe area, catch per hour dropped 
toonly 100 shrimp. Examinationof 'Sciaena! 
stomachs revealed they had fed exclusively on 
shrimp. 

Temperature Variations 

Temperature variations can affect shrimp 
catches, The best catches occurred at bottom 
temperatures between 24 and 26° C, (75.2- 
78.8° F.) in December, and 23° C, (73.4° F.) 
in January. Noshrimp were caught at temp- 
eratures below 20° C, (68.0° F.). 

Results 

The Soviets have decidedthat shrimp fish- 
ing in the Persian Gulf should be done with 
small vessels equipped with double trawls and 
atry net. Shrimp vessels should deliver 
catches to floating bases, like BMRTs, with 
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fish-meal producing facilities. Fish caught 
incidentally to shrimp fishing could be proc- 
essed into meal, Trawling should be done 
during a full moon or new moon, during the 
daily change of the tide, with westerlies, and 
during the 3 or 4 days of calm that follow. 
Shrimp fleets should include an exploratory 
vessel to discover new commercial concen- 
trations, to direct the fleet to them, and to 
make hydrometeorological observations, 
(""Rybnoe Khoziaistvo,'' No, 7, 1968.) 
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FISHES MACKEREL OFF JAPAN 

Soviet fishing for mackerel off eastern 
Hokkaidois expanding, In Sept, 1968, 33 fish- 
ing vessels, 4 factory motherships, and 1 res 
frigerated transport were sighted around 43° 
INES 1ATO E., catching and canning mackerel, 
The Soviets use purse Sseines on converted 
medium side trawlers, One source reported 

as many as 100 vessels divided into 6 fleets, 

In 1967, 6 medium side trawlers and 4 
seiners caught 9,000 metric tons in 2 months 
off the South Kurils and Hokkaido. 

At last report, the Soviets were investi- 
gating sonar tracking of mackerel schools 
and the use of lights for night fishing, 

AIDS DEVELOPING COUNTRIES 

In early 1968, the Soviet Union was help- 
ing 18 countries to develop marine fisheries -- 
Burma, Iran, Uganda, Guinea, Somalia, 
Kenya, Cameroon, Cuba, the United Arab Re- 
public, and others, There were 450 foreign 
fishery students in the USSR at that time: in 
university and technical institute postgrad- 
uate programs, training with fishery firms, 
and on board fishing vessels, 

In 1966-67, about 150 foreign students 
graduated from Soviet fishery schools, Sev- 
eralyears before, Kaliningrad fishery firms 
had trained 200 Cubanstudents, In 1967, the 

Soviets hosted 3 FAO Fishery Seminars, One 
was held aboard a large research vessel and 
gave participants practical and theoretical 
experience, yp 
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United Kingdom 

DEVELOPS ON-BOARD 
GUTTING MACHINE 

The White Fish Authority has developed a 
gutting machine for use on deck. It works 
well on cod, haddock, and whiting, cleanly 
gutting over 80% of the fish without damaging 
the fillet. 

The machine is 44" x 30" x 36" high and 
weighs 860 lbs. and can be operated electri- 
cally or hydraulically. One worker can feed 
thirty to forty- -five 105-inch fish aminute. 
The throat is cut if the ‘fish is to be frozen-- 
but it is not iffish is to be landed fresh. The 
head is left on and the liver is removed with 
the guts. (''The Irish Skipper," Sept. 1968.) 

NEW FISHERIES POLICY PROPOSED 

The U. K. proposeda 5-year export 
plan for the deep-sea fishing industry with 
principal benefits going to companies making 
the most productive use of the resources, 

The U. K. recognizes fluctuations in the 
industry's profitability and the need to pre- 
serve efficiency incentives. Soa US$4.8 mil- 
lion basic subsidy will be adjusted by refer- 
ence to operating profits in the preceding 
year. If these are less than US$9.6 million, 

the basic subsidy will be increased by half 
the difference; if more than $9,6 million, the 
basic subsidy will be reduced by half the ex- 
cess, The total annual subsidy, limited to 
US$9.6 million, will not be allowed to rise 
above a profit-plus-subsidy level of $16.8 
million, Subsidy distribution will be related 
to a vessel's operating efficiency and not to 
its classification, (''Fisheries Council of 
Canada Bulletin,"') 
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GRANTS PRICE GUARANTEE 
TO SHETLANDS 

On Oct. 1, 1968, Shetland fishermen began 
to receive, for one year, higher minimum 
guaranteed prices for haddock, whiting, and 
cod, The Shetland Fishermen's Association 
members and buyers had agreed on prices", 

New minimums (in U.S. measurements): 
haddock under 14 inches, 4.7¢ a lb.; over 14 

inches, 5.8¢ a lb.; cod, unselected, 4.3¢ a lb.; 
whiting under 13 inches, 4,1¢ a lb., over 13 
inches, 5.4¢ a lb, (''Fishing News," Sept. Quis 
1968.) 
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Mexico 

THE FISHERIES OF CAMPECHE 

Campeche, the capital city of Campeche 
state, is one of Mexico's leading fishing ports. 
Itis onthe shores of the Bay of Campeche in 
the southeastern part of the Gulf of Mexico. 
It lies almost exactly halfway between the 
other twoimportant fishing towns of the 
Yucatan Peninsula--Progreso to the north- 

east, and Ciudad del Carmento the southwest. 

Founded inthe 16th Century, Campeche has 
experienced several economic booms, Overa 
long period, it was sacked at intervals by 
pirates. Its oldfortifications, colonial 
churches, and nearby Mayan ruins have at- 
tracted some tourists. Agriculture still 
flourishes in the hinterland, but the city was 
slipping into deep slumber when development 
of a shrimp industry injected new life into the 
old town 20 years ago. 

U.S. Demand for Shrimp 

As the U.S. demand for frozen shrimp 
grew, adventuresome American and Mexican 
operators set up plants and brought boats to 
the sleepy seaport. Soon local families in- 
vested money they had made inhardwood, 
dyewood, chicle, and agriculture in freezing 
plants and trawlers. One family is said to 
own more than 50 shrimp boats. Campeche 
does not depend as heavily for its existence 
on shrimp as its neighbor, Ciudad del Car- 
men--but local people agree that Campeche 
would be hurt fatally if either the market or 
the resource disappeared. 

Differs from Neighbors 

As a fishing port, Campeche differs 
sharply from its neighbors, Progreso is 
strictly for fin fish; hook-and-line boats take 

groupers and snappers, Ciudad del Carmen 

is strictly a shrimp port. Shrimp is by far 
the mostimportant species at Campeche, but 

there is a flourishing fishery for octopus, as 
well as beach seining for corbina (sea trout) 
and deep lining for groupers and snappers. 

Campeche boats fish regularly much farther 
from home than their neighbors, The name 
"Campeche" can be seen on the transoms of 
shrimp trawlers from Texas to Nicaragua, 
Allthe freezing plants pack fin fish as well as 
shrimp. 

Campeche's Industry 

The Campeche fishing industry is located 
along 5 miles of beach road between the city 
and the suburb of Lerma, Five freezing 
plants, a dozen boatyards, ship chandlers, 

ice plants, customs dock, fishermen!'s school, 
marine laboratory, oil dock, and tank farm 
combine to create a picturesque and efficient 
fishery complex, 

Campeche's 5 operating freezing plants 
are, largest first: Booth Fisheries de Mex- 
ico, Congeladora del Golfo de Campeche, 
Congeladora y Empacadora de Mariscos de 
Campeche, Mariscos del Golfo, and Isla 
Camaronera, Boothis a subsidiary of a U.S. 
company. All other plants are owned locally 
or by residents of Mexico City. Booth is the 
pioneer plant and Congeladora y Empacadora 
the newest. The latter is a fine example of 
the latest in construction and equipment. 
Some plants have their own unloading docks; 
others usethe customs pier and haul the 
shrimp to the plant by truck. 

The combined rated capacity of the 5 
freezing plants is 93,000 pounds of heads-off, 
shells-on, shrimp per day. Because most 
of the pack is peeled and deveined shrimp, 
which is a time-consuming process, actual 
operating capacity is probably not much over 
half this figure. A 6th plant is under con- 
struction on "Shrimp Row' for a group of 
local owners. It was scheduled to be placed 
in operation about the end of 1968 and would 
add considerable first-class production ca- 

pacity to the industry. 

A fleet of 170 to 200 shrimp trawlers 
servesthe plants. The fleet is supplemented 
by a small but growing fleet of snapper (hua- 
chinangero) and grouper (merero) handline 
boats, and a host of canoes fishing for octo- 
pus and beach seining. 

Shrimp Fleet 

The shrimp fleet consists entirely of 
wooden hulled, ''Gulf of Mexico'' type double- 
rigged trawlers, most built in Campeche, 
Althoughmanned by members of fishermen!'s 
cooperatives, in accordance with Mexican 
law, most are owned by private, usually local 
individuals. Nearly allthe boats are powered 
by U.S.-built diesel engines (mostly Cater- 
pillars), Recently, a West German engine 
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manufacturer contracted to instal up to 50 
German engines (MWM) by offering a ''pack- 
age'' financing proposal. Under this, the 
purchaser of a new boat could borrow money 
not only for the engine but for the hull and 
all equipment. The offer was attractive, and 
12 or 15 engines have been installed so far 
(plus 2 or 3 in Carmen). Some fishermen 
are pleased, others reportedly have been 
plagued by breakdowns and lack of parts. 
Most new boats continue to have U.S. engines 
installed, The trawl winches, patterned on 
popular U.S. models, are made by foundries 
in Merida and Campeche. 

The fleet is being upgraded all the time, 
The vessels fish far from home and owners 
have learned that large, efficient trawlers 
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are essential, So, many smaller boats are 
being sold in Carmen, where trawling is in 
shallower water close to port, and are being 
replaced by larger craft. The local shipyards 
are kept busy on replacements and additions 
to the fleet. Each shipyard is no more than 
a space onthe beach where 1 to 4 boats can 
be built atatime. On June 21, 1968, no fewer 

than 41 trawlers were in various stages of 
construction--from keel laying to outfitting. 
As each is finished, another is started. It 
requires about 6 months from keel laying 
until new trawler is ready to put to sea. 

Offshore Fishing 

The nearby waters are shallow and non- 
productive, sothetrawlersfishoffshore. The 
best grounds are around the keys--Cayos 
Arcas and Arrecifes Triangulos, and on the 

The fishermen of Patzcuaro Lake, west of Mexico City, operating their unusual fishing gear. (FAO: Patrick Morin) 
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flats a short distance inside these keys. 
Seasonally, some boats fish the newly devel- 
oped banks in the Caribbean near Cabo 
Catoche and Isla Contoy. In all these areas, 
shrimp trips are 15 to 18 days. Local ice 

plants supply the vessels. 

When fishing is poor around the keys, 
sometimes in May, June, and July, many 
Campeche shrimpers fish northof Tampico. 
They fish about 15 days after the 3-day run 
to the banks, and deliver the catches to Tam- 
pico freezing plants. Then they fish for 
another 15 days and return with the catches 
to Campeche. They deliver about half their 
production at each place. During the last 
year or so, a few Campeche trawlers have 
fished off Texas, Others fish for plants in 

Nicaragua during the local off season. 

The Shrimps 

Most of the catchis pink shrimp, oftenup to 
90%. Because fishingis in fairly deep water, 
where larger shrimp are found, the pinks are 
larger than those taken by shallow-water fish- 
ermen at Carmen, A large proportion runs 
15-20 to the pound (heads off) and some are 

under 15, The bulk of the production is peeled 
and deveined, then individually quick frozen 
(IQF). The plants are U.S.-made peeler-de- 
veiners, The IQF shrimp are packed in 40- 
pound-capacity polyethylene bags and placed 
in cartons (also 40 pounds) for storage and 
shipment, The IQF are repackaged in the 

U.S. 

The white shrimp and the largest pinks are 
packed heads off, shells on, in 5-pound boxes, 
Some plants pack only for export, others also 
ship to the domestic market, mostly to Mexico 
City. But some are sent to hotels in Merida 
and other cities. Most export shipments are 
made by refrigerated truck and trailer to 
Brownsville, Texas, a 72-hourtrip. Some go 
by refrigerated ship to Brownsville and 
Miami, Allfreezers have sales arrangements 
with U.S. importers; most freezers sell ex- 
clusively to one buyer. 

Fin Fish Fillets 

Freezing and packaging of fin fish fillets 
for exportare an important and growing part 
of the shrimp-plant business at Campeche, 
The principal product is sea trout fillets 
packed in 5-pound boxes, Groupers and 

snappers are also processed. The favorite 
fish locally is the pompano (pampano). It is 
in good demandin Mexico City, and often ap- 
pears on the menu at the higher-class sea- 
food restaurants as ''pampano de Campeche." 

Octopus 

Campeche isthe site of a flourishing fish- 
ery for octopus, a popular seafood in Mex- 
ico, particularly in the capital. Most is pur- 
chased and shipped by truck to the Govern- 
ment!s pilot fishing port at Alvarado, Vera- 
eruz, for packaging and freezing. Some is 
exported to Argentina. 

Fishermen's Training School 

The Department of Fisheries has recog- 
nized Campeche's importance as afishing 
center. Withthe National Consultive Fishery 
Commission, it has established a Practical 

Fishermen's Training School and a Marine 
Biological Station on "Shrimp Row.'' The 
school teaches commercial fishing subjects. 
It operates a standard shrimp trawler with a 
regular crew, plus students. This vessel 
fishes exactly like a commercial trawler. It 
sellsits catches to one of the freezing plants, 
so the students can learn the industry. 

The marine Station is staffed by 2 full- 
time biologists, severaltechnicians, and 

support personnel, Advanced students work 
part time; visiting scientists, including some 
from the U.S., are often working on special 

projects. 

U.S. Shrimpers 

U.S. shrimp trawlers fishing on the Cam- 
peche Banks and around the keys often anchor 
off the city for afew days of rest during their 
long trips. About a dozen can nearly always 
be seen from the city, lashed together in 
groups as they transfer catches to vessels 
about todepartfor home ports. When storms 
hit, the U.S. boats take shelter on the calm 

"flats'’ in even greater numbers, 
* ok Ok 

CATCH ROSE IN FIRST-HALF 1968 

Mexico's fishery production rose during 
the first 6 months of 1968: to 125,448 metric 

tons, 14.6% above the 1967 period. 

The catch of shrimp, the most valuable 
fishery product, and the sixth most valuable 
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export, declined 9.4% from first-half 1967, 
Exports inJan,-July were 296.6 metric tons, 
off 17.8% from 1967 period; exports for first- 
half 1967 were 33.6% over the 1966 period, 

Fish meal production increased 7%, but 
was still far short of national needs, (U.S. 
Embassy, Mexico.) 

Peru 

THE ANCHOVETA FLEET 

On July 21, 1968, 1,411 vessels were reg- 
istered inthe Peruvian anchoveta fleet, Proc- 
essors own 71%, and independent operators 
23%, About 60% are 5 years old; 1,178 were 
built between 1962 and1966, Six hundred and 
forty-six are 65 to 69 ft, long; 821 are steel, 
590 wood, Seventy-nine percent have power 
blocks, echo sounders, and fish pumps; en- 
gines average about 279 hp. Only 21% of the 
seine skiffshave engines, Fleet fish-carry- 
ing capacity is estimated at 180,406 tons; 
average vessel capacity is 128, 

Callao and Chimbote lead in numbers reg- 
istered, 363 and 349, respectively. (''Pesca,"' 
Sept. 1968.) 

FISHERMEN WIN BENEFITS 

In late October 1968, the National Federa- 
tion of Fishermen(FPP), 18,000 strong, was 
preparing for a strike whenits leaders issued 
a postponementorder, It followed an agree- 
ment with the Labor Ministry and industry 
officials, 

Industry will provide medical benefits to 
fishermen and their families, and construct 
one or more medicalclinics, probably 
in Chimbote or Callao, The only disagree- 
ment was over FPP refusal to accept a 10- 
sole (US$.26) increase in the price paid 
fishermen per ton of anchovies over the 
present 102 soles (US$2.60) granted by the 
Ministry a week earlier, FPP was asking a 
68-sole (US$1.74) increase, Final agreement 
was expected soon; the new rate should be 
approximately 115 soles (US$2.95), 
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Uruguay 

GRANTS TUNA CONCESSION 
TO ITALIAN FIRM 

The state fishing monopoly (SOYP) has 
agreed to permit Finanzaria Brada S,P.A., 
an Italian firm, to conduct exploratory tuna 
fishing, The Italians, investing about 
US$200,000, will send 1 or 2 vessels. 

A final agreement will not be signed until 
the survey is completed in about 8 months, 
This agreement will require the Italians to 
form an Uruguayan corporation with 51% 
Italian capital and up to 49% public and private 
Uruguayan capital, SOYP will have priority 
in acquiring shares, and Uruguayan capital 
must be represented in the firm's di- 
rectorate, 

The Corporation Outline 

The corporation will export the tuna as a 
Uruguayan product; Finanzaria Breda must 
provide the foreignmarket, Immediate goals 
are annual exports of 10,000 metric tons of 

tuna to Italy, and yearly export earnings of at 
least $5 million, Finanzaria Breda will com- 
mit $13 million--$6,750,000 for fishing ves- 
sels and the rest for processing plants, The 
corporation must reinvest at least 50% of the 
profits in the Uruguayan fishing industry. 

The vessels may fly the Italian flag but, 
after 5 years, the Uruguayan flag must be 
flown. Italian crews must be replaced by local 
crews within 5 years. 

Opportunity for SOYP 

SOYP has only 5 trawlers and small pro- 
cessing plant, andlacks the capital to exploit 
coastal waters. Fishhas never been a popular 
food in Uruguay, and SOYP has had few op- 
portunities to expand, The agreement makes 
itpossible to earnmoney from nontraditional 
exports, Also, itoffers the prospect of large 
investments in the small fishing industry. 
(U.S. Embassy, Montevideo.) 
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ASIA 

Japan 

INDUSTRY SUFFERS DECLINE 

Since second-half 1967, a decline in the 

fishing industry has been apparent. Though 
the Tokyo Stock Exchange was active, main- 
taining a high Dow-Jones index of 1,500 yen, 
stocks of 4 out of 6 fishing companies were 
listed below face value. 

Never before has the industry had the many 
domestic & foreign problems of the end-1967 
through mid-1968 period. In December 1967, 
Britain suddenly devalued the pound by 14.3%. 
The U.S. intensified its defense of the dollar 
under pressure from Vietnam outlays. Asa 
result, Japanese exports of frozen tuna, 

pearls, whale oil, and canned salmon have 

dropped. Exports of marine products will be 
less than US$300 million infiscal year 1968, 
Pelagic trawl-fishery operators have gone 
into debt because they are being eliminated 
graduallyfrom rich areas by other countries 
extending their exclusive fishing zones or 
territorial waters. Rising costs are making 
it difficult tofish distant grounds. Quotas for 
Antarctic whaling, and North Pacific whaling, 
salmon, and crab continue to decline. The 

number of active shrimp ventures abroad is 
so small that maximum annual sales of only 
one billion yen (US$2.8 million) cannot cover 

deficits in the salmon and trawl fisheries. 
Factoryship processing of frozen surimi 
(mince meatand meal) will contribute some- 
thing, but companies are suffering rising 
costs for vessels, fishing equipment, and 
labor. Shore bases, too, have problems. 

Suggestions for Government 

The basic position of the Agriculture and 
Forestry Ministry toward fishing vessels of 
the large companies must be revised. The 
Ministry is using the same approval system 
as was usedin the Tokugawa Era (feudal era) 
and has made few decisions. It was easy to 
adopt regulations for coastal fisheries be- 
cause of pressure from the Diet. For example, 
construction of large fish reefs, which the 
Ministry has been sponsoring in recent years, 
will increase fish locally--but will not con- 
tribute much to Japan as a whole. Some say 
they might as well throw money into the sea 
as contribute to the manufacture of concrete 
blocks. 

Distant-Water Fishing Problems 

There is no guidance for pelagic trawl 
fisheries. Theyhave losttheir rightto purse 
seine and trawl fish near Japan; they have 
been forced to fish in distant waters. Re- 
strictions have been imposed that block 
distant-water operations, The fishing indus- 
try will be badly placed in the future, when 
compared withforeign vessels. The industry 
does not want complete freedom, but it does 
want the present approvalsystem eased. The 
large companies contribute 50% of Japan's 
total fish supply, so the government should 
finance and administer it. 

Japanese pelagic trawl and tuna fisheries 
must pay a fee tofishin Australia's and New 
Zealand's expanded fishing zones; a similar 

position may be taken by African and South 
American countries. The Japanese govern- 
ment could pay half of fee, (''Suisan Keizai.") 

OK 

IMPORTERS FORM 
INSPECTION ASSOCIATION 

The Fishery Products Importers Associa- 
tion, whose members imported 70% of all 

fishery imports in 1967, has established an 

Inspection Association to handle the growing 
volume of imported shrimp, fish roe, agar- 
agar, and other fishery products. 

What It Will Do 

The new organization will: (1) inspect and 
certify importedfishery products by Import- 
ers Association quality standards; (2) certify 
conformance with contracts; (3) travel 
abroad, when requested, toinspect and certify 

volume purchases; (4) sample entire ship- 
ment to assure uniform quality; and (5) per- 
form inspection for nonmembers when pos- 
sible. (''Suisancho Nippo,'' Oct. 4, 1968.) 

KOK OK 

TRADE MISSION RETURNS FROM ITALY 

The government-industry fishery trade 
mission sentto study Italy's frozen-fish im- 
port situationhas returned. The group found 
that Italy, the second biggest buyer of Japan- 
ese tuna after the U.S., requires 40,000-45,000 
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metric tons (MT) of raw tuna annually 
for the packing industry. Because Italy's do- 
mestic catch is only around 2,000 tons a year, 
packers depend heavily on imports. During 
Jan.-June 1968, Italy imported 17,000 tons 
of raw tuna; Japan supplied 75%. Imports 

during Jan.-Sept. were 26,000 tons. 

Import Duties and Restrictions 

Italy probably will not impose more im- 
port restrictions on Japanese tuna because 
the European Common Market may remove 
quantitative restrictions onfishimports from 
nonmember countries. At present, Italy 
admits up to 30,000 MT of frozen tuna duty 
free; imports from 30,000-45,000 tons are 

dutiable at the rate of 0.5%, and over 45,000 
tons at 23.8%. A price standard of c.i.f. $350 
per MT for yellowfin tuna imports was es- 
tablished in July 1968. Yellowfin imported 
at lower prices is taxed to cover the differ- 
ence. (''Nihon Suisan Shimbun,'' Nov. 1, 1968.) 

KOKO 

PROMOTES CARIBBEAN MARKET 
FOR MARINE ENGINES 

To promote export of marine engines to 

Caribbean countries, the Japan Marine Engine 
Export Promotion Assoc. will send a team 
of experts to conduct market studies in Jan- 
uary 1969, They willstudy the market struc- 
ture, use of foreign equipment, and volume 
and value of marine engine trade. Since about 
3,000 vessels, mostly powered with U.S.- 
made main engines, fish in the Caribbean, 
the Association believes there is market 
for Japanese engines. 

OK OK 

PLANS LARGER VESSELS 
FOR DISTANT WATERS 

Owners of one -boat purse seiners presently 
operating off west Africafeel that larger ves- 
sels, like the U.S. seiners that fished there 
in summer and fall 1968, are essential for suc- 
cessful operations indistant waters. For 

example, 'Hakuryu Maru,' 500 GT, 250-ton 
carrying capacity, willbe replaced bya1,000- 
ton carrying capacity seiner to be built in 
1969, The new seiner is likely to be sent 
first to the eastern Pacificfor trials. Hakuryu 
Maru spent several months test fishing inthe 
eastern Pacific before going to the Atlantic. 
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Year-Round Fishing Desired 

Owners of 'Gempuku Maru,! another 500- 
GT seiner fishing off west Africa, are planning 
to replace her with a larger vessel. The 
Japanese would like to fish tuna year-round, 
alternating between the eastern Atlantic and 
eastern Pacific during the good yellowfin 
season, 

EX 

TUNA SEINERS IN SOUTH 
& EAST PACIFIC 

Two one-boat purse seiners, "Nissho 
Maru,! 253 gross tons(GT) and 'Taikei Maru 
No. 21,'! 210 GT, were scheduled to depart 

Japan in November 1968 to fish tuna in the 

South Pacific north of New Guinea. Nissho 
Maru made money in the same area in 1967. 
She landed yellowfin and skipjack worth 
US$36,111 on a 40-day trip. She had trouble 
with gear, transportation, and finding fish. 
In the 1968 trip, she was carrying a larger, 
improved seine, 1,143 fathoms long and 189 
deep--about 100fathoms longer and 10 deep- 
er than the 1967 seine. The new net's sink- 
ing rate is much faster, around 18 m. (59 ft.) 

a minute, compared with 16.5 m. (54 ft.) for 
the previous one. A carrier vessel was ac- 
companying the seiner to receive the catch. 
Visual methods still might have to be used 
to locate fish schools. Taikei Maru was 
alone. 

4th Year of Experimental Seining 

The 1968 trip was the fourth year of Jap- 
anese experimental purse seining inthe South 
Pacific. In1967,four seiners operated there. 

In 1968, two, 'Hayabusa Maru No. 3,!' 280 GT, 
and 'Tokiwa Maru No. 53' changed plans. 
The former was scheduled to go to the east- 
ern Pacific off Central and South America 
where Japanese long-liners were fishing. 
The vessel's first experimental operation in 
the eastern Pacific will put her in competition 
with U.S. tuna seiners, This region is in the 
yellowfin regulatory area of the nter-Amer- 
ican Tropical Tuna Commission. Tokiwa 
Maru No. 53 will operate off southern Taiwan, 
seeking mackerel and skipjack tuna. The 
owners applied for a Taiwanese fishing permit 
because that area was being explored by the 
Taiwan-chartered 'Haiho Maru No.1,! 90 GT. 
("Minato Shimbun," Oct. 31, 1968.) 

KOK OK 
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TUNA FLEETS FISH 
SOUTH PACIFIC & ATLANTIC 

In October 1968, more than 120 Japanese 
tuna long-liners were operating off Australia 
in the high latitudes of the South Pacific and 
Indian Oceans. About 90 were fishing blue- 
fin between 100° E.-110° E., and 35° N.-409 
S., off Freemantle, on Australia's west coast, 
landing 1.5 to 4 tons a day. About 30 vessels 
on Australia's southeastern coast, off Tas- 
mania, were landing less than a ton a day 
each, though afew were taking over 1.5 tons. 

In Atlantic 

There were more than 60 vessels in the 
Atlantic. After the albacore fishery off 
Angola tapered off, they shifted to the more 
northerly albacore grounds and to the central 
Atlantic yellowfin grounds, The combined 
Taiwanese, South Korean, and Japanese fleet 

in the Atlantic exceeded 140 vessels. This 
was close to previous peak Japanese oper- 
ations, (''Suisan Tsushin,'' Oct, 1, 1968.) 

% OK OK 

U.S. PACKERS REJECT 
YELLOWFIN SHIPMENTS 

In October 1968, U.S. west coast packers 
were rejecting more than 20-30% of Japanese 
frozen yellowfin shipments because of im- 
proper freezing and green or dark meat. 

The shipments were mostly summer 
catches from the Indian Ocean, where good 
yellowfin catches had averaged as much as 
5-7 tons per operating day. Fishing vessels 
there could not freeze all of the catch. 

Many vessels were South Korean and 
Taiwanese. Some of their shipments, too, 
were being rejected. ("Suisan Tsushin," 
Oct. 1968.) 

* OK OK 

EXPORTS MORE CANNED MACKEREL 

Canned Pacific mackerel exports increased 
to about 3.6 million cases in Jan.-Aug,. 1968, 
up 800,000 from 1967. Ifthe trend continues, 

6.5 million cases will be exported in 1968, 
exceeding by far the 5.07 million in 1967. 

The Philippines, the leading buyer, took 
about two-thirds. Shipments to South Viet- 
nam, negligible inthe past, rose suddenly be- 
cause the Vietnamese government removed 
import restrictions on food. The principal 
variety exported to Vietnam was the No, 1 
Small (5-oz. tall100s)in tomato sauce, priced 

at c.&f. US$6.60-6.70 a case. By the end of 
1968, exports to Vietnam may reach 300- 
400,000 cases. ("Suisan Tsushin," Oct. 3, 
1968.) 

%* OK OK 

SAURY FISHING STEADY, PRICES UP 

The saury catch, by Sept. 30, 1968, was 
79,320 metric tons worth about US$9.69 mil- 
lion. Compared with 1967, the catch was 
down about 10% in quantity but was up 28% in 
value. Average exvessel price was $111 a 
short ton; it was $77 in 1967. The increase 
was due to brisk demand for medium and 
large saury in the fresh-fish market, where 
virtually all the larger fish are sent. In the 
fishing ports of Sanriku, northeastern Honshu 
(the island on which Tokyo is located), large 
saury were bringing $375 to $958 a short 
ton, higher than the high-priced tuna. Nor- 
mally, saury prices are high early in the 
season and drop sharply around September. 
Newspaper and television advertising and 
promotion held prices up in 1968. 

Scarcity of Tuna Bait 

Vigorous demand for saury in the fresh- 
fish market created a scarcity for tuna-bait 
dealers, volume buyers of medium-sized fish 
(11-13 fish per kg. or 2.2 1lbs.). The tuna 
fishery's annual bait saury requirements are 
around 60,000 tons for domestic fishermen, 
and 20,000for the South Koreans and Taiwan- 

ese. By mid-September 1967, bait dealers 
already had bought about half their supply; 
in 1968 they had purchased practically none. 
The tuna fishing industry was worried about 
a bait saury shortage and the resulting price 
increase, Bait saury were quoted at $252-353 

a short ton, exvessel, more than double the 

$126 a ton in 1967. (''Suisan Tsushin," Sept. 
28; Oct. 7, 1968.) 

* OK OK 

RAISE PRICES OF CANNED KING CRAB 

After Nichiro Gyogyo's price increase for 
canned king crab meat in early July 1968, 
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Taiyo Gyogyo also raisedits price, and Nihon 
Suisan was expected to follow. Increased 
demand, decreased production, limited quan- 
tity, and increased costs have raised export 
and domestic prices. The major export type 
of canned king crab (48 No. 2 cans, fancy/case) 
became US$40.00 f.o.b.--up $4 a case. 
Nichiro Gyogyo's domestic wholesale price 
for No. 2 cans has been raised 50 yen (14 
U.S. cents) at retail. Nihon Suisan's new 
retail prices also increased 50 yen for No. 2 
cans. As in the past, the margin is higher 
for domestic sales than for exports. 

Lower Prices for Tanner Crab 

Because of declining canned king crab 
production, leading fishing companies were 
expected to promote consumption of canned 
(zuwai-gani) tanner crabs by lowering whole- 
sale and retail prices for tanner by 20 yen 
(6 cents) a can. Almostall canned hairy crab 
will be exported. (''Suisan Tsushin."') 

* OK OK 

SHRIMP IMPORTS & PRICES, 
AUG.-SEPT, 1968 

Frozen shrimp imports during August 
1968 were 2,233 metric tons worth about 
US$4,677,028, down 416 tons from July. 
Leading suppliers in August were Hong Kong, 
India, Mexico, Thailand, and Australia. 
("'Suisancho Nippo,"' Sept. 21, 1968.) 

Sept. 1968imports were 2,022 metric tons 
valued at approximately US$4,113,900, lowest 
quantity in the past 23 months, The decline 
was attributed to the closure of the shrimp 
season in Mexico and other Central American 
countries, and the slowdown in mid-East 
shrimping. Japanese supplies were low in 
view of the approaching year-end and New 
Year holiday season when shrimp demand 
peaks. Mexico was the leading supplier with 
329 tons, followed by Hong Kong with 261, 
Thailand with 236, and India with 222. (''Sui- 
san Keizai Shimbun,'' Oct. 23, 1968.) 

KOK OK 

TUNA-IN-BRINE EXPORTS 
TO U.S. STEADY 

In mid-Sept., canned tuna-in-brine exports 
tothe U.S. were continuing steady at about the 
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same pace as in normal years. By Sept. 14, 
1,121,010 cases ‘had been validated for ex- 
port; 620,819 cases of large cans (553-02. 6's 
and 13-o0z. 24's), and 500,191 cases of small 
cans (63, 33, and 7-oz. 48's). The large can 
pack is close to 35% of the 1.8-million-case 
annual export quota for that size. The total 
for the smaller sizes is nearly 42% of the 
1.2-million-case annual quota. (''Suisan 
Tsushin,"' Sept. 20, 1968.) 

OK OK 

CANNED TUNA-IN-BRINE 
EXPORT PRICE INCREASED 

On Sept. 24,1968, the Tokyo Canned Tuna 
Sales Co. increasedby 20-50 cents a case its 
pricefor canned tuna-in-brine exports to the 
U.S. The new prices affected all can sizes 
except the 663-o0z. 6's. 

Trading firms anticipated the price hike 
and bought about 300,000 cases from the 
company the week before, The rash of spec- 
ulative buying raised sales toa record 500,000 
cases; it exhausted holdings of 7-oz. 48's and 
reduced sharply the stock of 13-o0z, 24's, 
Movement of the 664-o0z. 6's was slow, and 
unsold stocks on Sept. 24 were about 380,000 
cases of white meat and 160,000 cases of light 

meat, (‘Nihon Suisan Shimbun," Sept. 30, 
1968.) 

May Buy Canned Tuna From U.S. 

The price increase may force trading 
firms to buy U.S.-packed tuna. They claim 
that the 50-cent-per-case price hike on the 
7-oz. 48's makes it more advantageous to 
buy the U.S. pack. If U.S. tuna packers do 
not raise their prices, more Japanese firms 

will start selling the U.S. product packed 
under their own brand labels. They did this 
once before when the Sales Company in- 
creased export prices. (''Suisan Tsushin," 
Oct. 3, 1968.) 

Q 
a 

Mauritius 

TUNA PRICES STEADY 

The October 1968 prices for tuna delivered 
to Port Louis, set by the Japanese Overseas 

Fisheries Co,, at Penang, Malaysia, were: 
small yellowfin, US$156 a short ton, an $18 
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reduction; all other prices remained at July 

levels. Large and medium yellowfin were 
$315; big-eyed and bluefin, $202. 

Since September 1968, albacore have been 
grouped into 3 size categories: large--over 
33 lbs.; small--22-33 lbs.; extra small-- 
under 22 lbs. Prices ranged from $252 for 
extra small to $371 for large. 

Taiwan 

AIDS INDONESIA 

In September 1968, a 7-member Indonesian 
delegation went to Keelung, Taiwan's largest 
fishing port, to discuss plans for a Chinese 
firm to supply and crew 120 fishing vessels. 
The vessels, to operate in ''3 areas inside 
Indonesia's territorial waters," will sell 
their catches in nearby Indonesian markets. 

Indonesia claims aninland sea of100 miles 
under archipelago doctrine, in addition to12- 
mile territorial limits. 

al 

North Korea 

BUYS FACTORYSHIPS 
IN THE NETHERLANDS 

‘Keumgang San,' a factoryship built for 
North Korea at Verolme's shipyard in the 
Netherlands, launched on Oct. 12, 1968, will 
be completed by the end of Dec. 1968. 

Keumgang San is equipped with acomplete 
fish-meal plant, two holds for frozen fish 
blocks, and fish oil tanks. She has a total 
hold capacity of about 9,400 cubic meters, a 
carrying capacity of 7,050 dead-weight tons, 
accommodations for a crew of 256, and a 

5,900-hp diesel engine. 

Immediately after the launching, a keel 
was laid for a sistership, also destined for 
North Korea. 

Singapore 

SUPPLIES SOVIETS 
Singapore is an important supply port for 

Soviet fleets fishing in the Indian Ocean and 
whaling in the Antarctic. About 70 vessels 
were expected to obtain water, fuel, and other 

supplies in late 1968. 

Along Taiwan's east coast, from October through March, small boats seek spearfish, sharks, and other large fish. 

The fish are harpooned from spearing platform. (Commission on Rural Reconstruction) 



SOUTH PACIFIC 

American Samoa 

SET TUNA PRICES 

Japanese suppliers and U.S. packers in 
American Samoa agreed to a US$5-per-ton 
price increase for albacore and yellowfin tuna 
deliveries in November 1968, Thenew prices 
were, per short ton: round albacore--frozen 
$390, iced $375; gilled-and- gutted yellowfin-- 
frozen $375.50, iced $370.50. (''Suisan Keizai 
Shimbun," Nov. 1.) 

Tuna Delivery Prices at American Samoa 
July -October 1968 

[ Species Oct. | Sept. ie Aug. | July 

0000.06 ($/Short Ton) . 2. +... 

Ibacore 
(round): 

Frozen. . 0... | 385 382.50 380 377.50 
Wel 5 56000 370 367.50 365 362.50 

ellowfin 
(gilled & gutted): 
Erozeneyencienelt 322.50 320 317.50 317.50 
Wael 6500.50 302.50 300 297.50 | 297.50 

Packers and suppliers had previously 
agreed to a US$2.50-per-ton increase in 
September and a similar increase in October, 
The Japanese had pressed for a $10 increase, 
while the U.S. packers wanted to maintain 

August prices. (''Suisan Tsushin," Sept. 11.) 
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Australia 

PLASTIC FISH CRATES REPLACE WOOD 

The New South Wales Fish Authority has 
banned the use of wooden fishcrates in favor 
of plastic. The new crates are economical, 

hygienic, durable, and easy to handle and 
store. 

Made of a special''crate grade" high- 
density polyethylene, the new crate ensures 
that fish arrives at market in first-class 
condition, It was designed to handle about 65 
lbs, offish, 25 to 30 lbs. of ice, and to be 
stacked at least 5 high when full, Empty 
crates nest neatly and gain valuable backload- 
ing space on the trucks returning them to the 
cooperatives, A method of outside draining 
was devised that diverts water down the out- 
side of the crate, This eliminates possible 
ammoniation damage to the fish stacked be- 
low. 

In New South Wales, the distance from point 
of catch to market ranges from 50 to 550 
miles, Since the plastic rate was introduced, 
fish quality has improved appreciably, The 
fish are bringing a higher price per pound, 

Se 

AIRLIFTING LIVE ABALONE TO JAPAN 

Australiahas been experimenting with air - 
lifting live abalone from Tasmania to Japan 
for gourmets who like their shellfish fresh. 
The trial shipments, which began in July, were 
so successful that Australia may start com- 
mercial shipments within the next few months. 
("Shin Suisan Shimbun," Sept. 16.) 
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POWER FROM WAVES “a 

Harbor buoys have been developed and tested in Japan which utilize © 
motion of waves to generate electricity for their lights and fog horns in- 
stead of standard or solar batteries. 
a turbine-type buoy generates electricity through the vertical movement | 
caused by waves acting on a long stem attached to its bottom; and a pen- 
dulum type converts the rocking motion of the buoy into a horizontalforce 
that generates electricity. They are reportedly less expensive to oper- 
ate andless troublesome to service--requiring abattery check only once 
or twice a year and general repair every two years. (Reprinted, with 
permission from ''Science News"', weekly summary of current science, 
copyrighted 1966 by Science Service, Inc.) aia 

The buoys work on two principles: 
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Dahomean fishermen point their pirogue seaward. In Dahomey, fish is an important source of protein. In recent 
years, FAO has worked to put the fisheries on a modem course: to introduce up-to-date gear and equipment (out- 
board motors, nylon nets) and to improve structure and management of fishermen's coops. (UN Photo) 



AFRICA 

Senegal 

THE FISHING INDUSTRY 

Senegal claims territorial waters up tol2 
nautical miles from shore and exercises fish- 
ing rights over 6 more. In 1967, her marine 
fishery yielded 132,985 metric tons of fish and 
shellfish worth $18,300,000. 

About 105,423 tons were landed by pirogues 
(canoes); 22,182 by sardine and tuna vessels; 
4,236 by trawlers and cordiers (line vessels); 
and 1,174 by beach seines and cast nets. 
Sardine and sardinelike fish landings were 
around 45,000 tons; groupers, bluefish, sea 
bass, croaker, and horse mackerel exceeded 

4,000 tons. Shrimp catch was 1,675 tons; 

oyster, shell on, slightly over 400, About 50% 
of the catch was sold fresh, 32% dried, 7% 
canned, and 10% was exported. 

Shrimp Fishery 

The most exciting developments are in the 
shrimp fishery. In 1967, half the catch came 
from trawlers andhalf from small-boatfish- 
ermen; 1968 sea production was expected to 
double, while river production should stay at 

the 1967 level. 

River shrimp, primarily small and me- 
dium-size Penaeus duroarum, are caught 

during their seasonal migration to the sea. 
About three-fourths come from the Casa- 
mance River in southern Senegal, the rest 
from around Kaolack in the Sine-Saloum 
region. On the Casamance, pirogues an- 
chored in the river fish with 2 small nets at 
right angles to the flow of water. The tops 
are kept slightly above or below the surface, 
depending on the amount of debris floating 
down river. After landing, the shrimp are 
trucked to Ziguinchor for processing. Peak 
season on the Casamance is May to August. 
In the Sine-Saloum fishery, shrimp are taken 
by drag seines in shallow estuarine areas. 

The largest shrimp enterprise in Ziguin- 
chor is Amerger-Casamance, One process 
used at the plant is brine-freezing of cooked 
whole shrimp; the management claims this 
adds 3% to the weight, compared to weight 
loss with other freezing methods. Shrimp 
are sent to Dakar and Europe by air or sea, 
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SOSECHAL also operates a shrimp-proces- 
sing plant in Ziguinchor, 

The most spectacular development is in 
offshore shrimp, Penaeus duorarum. In July 
1968, predictions were that the 1968 catch 
would be 100% greater than in 1967. Around 
25 Dakar-based old side trawlers fish shrimp. 
Early in 1968, about 20 of them were rigged 
for U.S.-style twin-trawling. Results have 
been outstanding. 

There are2 main fishing grounds--one on 
the continental shelf in the north, towards the 

Mauritanian border, and one in the south. 
Production is heaviest during November 
to August. SOSECHAL, SURGEL, SPAC- 
AMERGER, and CRUSTAVIF are among the 
more important companies involved. 

Spanish and other foreign trawlers take 
deepwater shrimp, P. longirontris, on the 
continental slope. 

In 1967, 849 metric tons were exported; 

preliminary data put the Jan.-June 1968 figure 
at1,380, France isthe most important mar- 
ket, Belgium is next, and Spaintakes much of 
the large size. Whole cooked shrimp are the 
largest exports, but sizable quantities of fresh 
whole, tails, and peeled are sold. Both air 

and sea transport are used. Shrimp exports 
are taxed. 

Tuna Fishery 

The 1967 season catch was 9,392 metric 

tons--yellowfin, 7,522 tons, and skipjack, 
1,870--landed by 43 French and 5 Senegalese 
vessels. The French fish out of Dakar from 
November to June; the Senegalese fish all 
year. During July-Oct., theyfish as far south 
as the coasts of the Congo and Angola. The 
vessels are owned by the Societe Senegalaise 
d'Armement de Peche(SOSAP), a government 
unit. Thefirst of 14 new tunavessels ordered 
by SOSAP from French and Soviet yards was 
expected to arrive around the end of 1968. 

Tuna landings were divided among local 
canners: SAPAL, 4,995 tons; Conserverie du 
Senegal, 2,672; andSCAF, 1,735. Some tuna, 

cannedin oil or natural, is consumed locally, 

but mostis exported to France under aspecial 

duty-free quota. 
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Senegal (Contd.): 

SOSAP is building a large cannery in the 
port area. It willbe operated by Pecheurs de 
France, owners of Conserverie du Senegal, 
andfinancedby Senegal. The planthas 15,000 
square meters of floor space and 2,403 cubic 
meters of cold storage at -200 C. Initially, 
there will be 2 production lines withan annual 
capacity of 12 to14,000 tons. Space is avail- 
able for 2 more lines, which would bring 
capacity up to 30,000 tons, The plant will 
process tuna and sardines; other species will 

be added. 

The main problems will be to secure an 
adequate supply of raw tuna and to find new 
markets. Whenthe SOSAP plant is completed, 
processing capacity will exceed 35,000 metric 

tons of raw tuna annually; only 9,372 tons 

were landed in 1967. Officials are counting 
on the 14 new vessels to provide supplies. 
The French import quota is only 10,000 tons 
so markets will have to be found for the antici- 
pated increase of 200%. Senegalese producers 
may beforcedto enter the highly competitive 
U.S., Italian, and West German markets, 

Sardine Fishery 

The 4-vessel sardine fleet--3 Senegalese 
and 1 French--has increased production much 
more rapidly than planned, In 1967, 12,364 
tons were landed; half was marketed fresh, 

485 tons were canned, 2,821 frozen, and the 

rest used for fish meal. Oversupply might 
disturb the small-boat fishery because the 
Senegalese do not like to use fish suitable for 
human food as raw material for fish meal-- 
the only outlet for any sudden large increase 
in landings. 

Fish Meal 

Afric-Azote, the only fish-meal producer 
in Senegal, is building a larger plant. It will 
be able to handle 120 tons of raw fish and waste 
per day. As the building permit emphasizes 
odor control, and the plant will use cannery 
waste and spoiled fish, the owner has devised 
a refrigerated holding tank to store them. 
Nearly allmeatis exportedto France and the 
Ivory Coast. 

Trawler Fleet 

In 1967, the trawler fleet produced 3,121 

metric tons worth $1,623,000. Most landings 

were Shrimp, seabreams, sole, spiny lobster, 
and mullet. The catches brought good prices 
on the fresh-fish marketin Dakar, but a large 
amount was processed for export. 

Cordier Cooperatives 

Cordiers are small line vessels built 
locally from FAOdesigns, They are 13 
meters long, 6 to 8 tons, and powered by a 
65-70 horsepower diesel engine. Vessel 
ownership is shared by the 10 fishermen who 
man the vessel. Twenty-five percent of each 
catch is soldto pay off the Senegalese Devel- 
opment Bankloan onthe vessel. Thecordiers 
are squeezed between high operating costs and 
low prices. Government officials are consid- 
ering a large cooperative to overcome these 
problems. The success of any cooperative 
will hinge, in great part, on securing strong 
management, keeping overhead low, and 
educating the fishermen on their responsi- 
bilities--a formidable challenge under the 
best of circumstances. 
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INDEX TO VOLUME 30 (NUMBERS 1 - 12 INCLUSIVE)--1968 

The reference gives the month and the page number. 

ABALONE ALASKA 
Australia airlifting live to Japan; Dec. p. 91. Gulf of 
Red, Oregon Fish Commission seeks to establish Japanese: 

3; Apr. p. 14. 
Tasmania culture; Oct. p. 92. 

ABSTINENCE 
New England fishermen hurt by Friday meat; Feb. 
p. 2. 

ACOUSTICAL 
Workshop slated for Seattle (Washington) in Novem- 
bervOct) p. 3. 

ACOUSTICAL COUNTING SYSTEM 
"Cobb," Triton shown on; Oct. p. 3. 

ACOUSTICS 
Fish attracted by Signals; Oct. p. 21. 

AFRICA 
FPC in , two BCF experts to aid A.I,D. to ex- 

plore problems of producing, distributing, and 
marketing of; Mar. p. 19. 

Purse seining for tuna off 5s West Coast 
(M/V '"Caribbean"); Mar. p. 21. 

Soviet trawlers fish off northwest ; Nov. p. 66. 

AGENCY FOR INTERNATIONAL DEVELOPMENT 
(A.1,D.) 
FPC in Africa, two BCF experts to aid to ex- 

plore problems of producing, distributing, and 
marketing of; Mar. p. 19. 

Guinean trawling survey, joint 
report on; June p. 78. 

and STRC/OAU 

AGRICULTURE, DEPARTMENT OF 
Marine oil production, world, 

crease in 1968; Mar. p. 50. 
forecasts in- 

AIR CUSHION 
Ice thickness on lakes, USSR devised 
trol; Oct. p. 74. 

to con- 

AIRPLANE 
Can fish schools be spotted from space ?; Nov. 

pe22e 

ALASKA 
Auke Bay Biological Laboratory discover that some 

fish are semidormant at 40° F.; June p. 35. 
Charts, nautical, issued for Arctic Coast; 

Decwpn ls. 
Cook Inlet: 
lower, hydrographic survey in; Oct. p. 12. 
oil pollution continues in; Dec. p. 26. 

Crab, king, ''spaghetti'' tags outline grounds; 
July p. 34, 

EDA funds help rebuild Cordova dock; Aug.-Sept. 
p. 22. 

Estuaries, hydrology studied of; July p. 19. 
Ferries to serve prime fresh seafoods; June p. 20, 
Fisheries in LOU, Mar, 17. 
Gulf of 
Japanese: 

Kashiwada Maru, ' 
in; June p. 75. 

p. 

‘large stern trawler, to fish 

mothership trawl fleet, catch rises for; Jan. p. 61. 
trawl fishery production in; May p. 63. 

Hawaii seeks air link with ; June p. 21. 

Herring: 
spawn-on-kelp fishery, quotas set for; May p. 20. 

International agreements in fisheries, the role 
of; Oct. p. 46. 

Japan seeks consulate in; Oct. p. 67. 
Kodiak: 
dungeness crab fishery around; Aug.-Sept. p. 44. 
water shortage expected; June p. 21. 

Marine science complex planned ("Trident Pro- 
gram"); Apr. p. 16. 

Native residents, more hired; Nov. p. 18. 
Pollution: 

oil is potential danger to fish and wildlife; Jan. 
p. 13. 

state laws strengthened; June p. 20. 
"Safety Notes for the Fisherman,'' Coast 
Guard and BCF write safety booklet for fisher- 
men; May p. 19. 

Salmon: 
cannery plans to reopen; June p. 20. 
catch is 88% above 1967; Nov. p. 17. 
Kuskokwin river controversy; Aug.-Sept. p. 22. 
pack for 1968 doubles 1967's; Oct. p. 19. 

Scallops, sea: 
Kodiak fishery: 
develops rapidly; Apr. p. 15. 
newest; Feb. p. 19. 

shuck or not to shuck~wat sea; Apr. p. 15. 
survey shows sharp contrast in abundance; July 

[96 AG), 
"Viking Queen,'' makes good catch; Aug.-Sept. p. 22. 

Sea channel, ancient (North Pacific, south of Aleutian 
Islands), oceanographers study; July p. 12. 

Shellfish industries consolidating; Nov. p. 17. 
Shrimp: 

"Manning" explores Kodiak Island; Dec. p. 50. 
spot, fishery develops in southeastern ; Jan. 
Demlcis 

South Korea fleet off; June p. 76. 
Udall condemns water pollution caused by oil oper- 
ations; May p. 20. 

ALASKA, GULF OF (see ALASKA) 

"ALBATROSS Iv" 
Bottom-dwelling invertebrates studied off northeast 
coast (Mass.); Dec. p. 36. 

Lobster tagging offshore (Continental Shelf fishing 
grounds, Mass.); Apr. p. 23. 

Scallops, sea, surveys stocks of Georges Bank 
& Midatlantic; Dec. p. 36. 

"ALCYON" 
UNDP/FAO Caribbean Fisheries Development Proj- 
ect vessel active; Feb. p. 38, Apr. p. 39. 

ALEUTIAN ISLANDS 
Amchitka Island area to be studied by BCF Seattle, 
Wash., Biological Lab; Jan. p. 24. 



ALEWIFE 
Lake Michigan: 
catch declines; Dec. p. 11. 

contracts awarded for cleanup of dead in; 
June p. 8. 

mortality will continue; Jan. p. 6. 

ALGAE 
Toxic kills hatchery catfish in Texas; Oct. 

p. 24, 
Antarctica's microbial life; May p. 29. 

ALGAL FOOD 
Antibiotics improve 
oyster larvae; July p. 30. 

but somewhat toxic to 

ALGERIA 
USSR to aid fisheries; Nov. p. 61. 

"ALVIN" 
View from a storied sub off Norfolk, Va.; 
Aug.-Sept. p. 48. 

AMERICAN ASSEMBLY, 34th 
World hunger, plan to overcome outlined by p 
DEC Ds 9. 

AMERICAN LITTORAL SOCIETY 
Campaign to save-the-estuaries is announced by; 
July p. 6. 

AMERICAN SAMOA 
Report on 1967 fisheries; Apr. p. 64. 
Tuna: 
landings leveling off; Oct. p. 92. 
prices; Heb. p;, 0”, Dec. p. Oil 
Taiwan: 
sales company to be started; Jan. p. 64, Feb. 

D5 (ln 
transfer of vessels from 
pao. 

vessels predominate in fishery; Apr. p. 64. 

planned; July 

AMMONIA 
Preservation of fish, for speedy; Aug.-Sept. 
Daoios 

ANADROMOUS FISH ACT 
Salmon hatchery, first State (Oregon)-U.S, financing 

of; Mar. p. 14. 

ANCHOVIES 
California: 
dominate in pelagic fish surveys; Mar. p. 13. 
eggs collected between San Pedro and Catalina 
Island (''Miss Behavior"); Oct. p. 38. 

landings of; Feb. p. 17, May p. 19. 
reduction fishery quota; July p. 19, Aug.-Sept. 

p. 24, Oct. p. 24. 
Chile, report on 1967 catch; Mar. p. 65. 
"Jordan" studies sonar targets to distinguish 

5, Dees ip. 38) 
Peru: 
Chimbote is world's no, 1 port in landings; 
Mar. p. 63. 

fleet; Dec. p. 85. 

reports on catch; Oct. p. 84. 
season reopens; Apr. p. 51, Oct. p. 83. 
"Point of no return" for larval is found; 
Now. pirat. 

ANIMAL FEED 
Red tide used in; July p. 80. 

ANTARCTICA 
Microbial life; May p. 29. 

ANTARCTIC 
Japan: 
whale catch, 1967/68; May p. 47, June p. 54. 
whalers at work; Feb. p. 52. 
whaling season ends well; June p. 74. 

ANTIBIOTICS 
Algal food, improve, but somewhat toxic to 

oyster larvae; July p. 35. 

AQUACULTURE 
Canada opens world's largest salmon rearing sta- 
tion} Deciipraiic. 

Czechoslovakia studies acclimatization of fish in 
Oct. p. ol. 

EDA approves BCF fish-farming proposal; Feb. 
Doras 

FAO seminar on held in USSR; May p. 54. 
Its status and its potential; Oct. p. 5. 
Lobster farming in Scotland; Aug.-Sept. p. 84, Nov. 
p. 74. 

Mass culture of pink shrimp and pompano studied by 
Institute of Marine Sciences, University of Miami, 
Fla., Apr. p. 13. 

Mechanical feeders aids fish farmer; July p. 7. 
Oregon (Newport), conference on marine held 
May 23-24; Jan. p. 15. 

Oyster: 
culture off bottom advances; Nov. p. 24. 

seed, grounds, state-owned in Louisiana; Aug.-Sept. 

p. 60. 
transplant, earlier to cut spring silting loss, re- 
searchers; Aug.-Sept. p. 26. 

Steelhead (trout) eggs are fertilized with frozen 
sperm for first time; Apr. p. 8. 

USSR, power-plant-warmed waters used for 3 
Feb. p. 41. 

United Kingdom, new book on fish farming; July 
p. 68. 

AQUARIUM 
Puget Sound (Wash.), 
May p. 22. 

USSR built new near Black Sea; Mar. p. 59. 
Woods Hole (Mass.) draws record crowd; Dec. 

p. 34. 

facility to be built on; 

ARGENTINA 
Fishery products continue upward, catch and output 

of; May p. 61. 
Law regulating foreign fishing, 
Jan, p. 58. 

Soviet fleet leaves 

promulgates; 

200-mile zone; June p. 71. 

"ARGO" 
Uses computer and satellites on global cruise; Apr. 

joy akale 

ARMY, DEPARTMENT OF 
Mullet, spawning, U.S, Army Corps of Engineers 
aid millions through Okeechobee Waterway (Fla.); 
Jan, p. 14. 



ARTIFICIAL LIGHT 
Herring attraction to studied; Oct. p. 28. 

ARTIFICIAL REEFS 
Lobsters (Boothbay Harbor, Maine) prefer as 

home; Mar. p. 18. 

ASIA 
Southeast Fishery Development Center: 
closer to reality; Apr. p. 60. 
council meets in Bangkok, Thailand, Mar, 19-21; 

May p. 48. 
pact signed by Japan, Thailand, and Singapore; 
Mar. p. 53. 

Vessels fish for Atlantic tuna, 50; July p. 51. 

ATLANTIC COAST 
Campaign, save-the-estuaries is announced; July 

p. 6. 
Clam, surf, 1967 fishery; Nov. p. 50. 
Foreign fishing off U.S. discussed; Apr. p. 9. 
"Oregon" collects schoolfish data in waters; 
Nov. p. 30. 

ATLANTIC OCEAN 
Coast Guard, U.S., oceanographic projects continue 

at 4 north stations; Jan. p. 9. 
FAO experts assess tuna stocks in; Nov. p. 58. 
Japan: 
trawlers licensed for northwest SLOG Ds OO. 
tuna fleets fish south Pacific & ; Dec. p. 88. 

North floor, scientists aboard USNS "Kane" study 
history of; Aug.-Sept. p. 15. 

Northwest, U.S. proposes conservation measures in; 

DEC MPs s. 
Salmon, Nordic conference held on; Dec. p. 69. 
Tuna, , may come under international protec- 

tion, FAO reports; May p. 49. 
USSR: 
fishery problems in southeast 
fishing off U.S. mid- coast; U.S. 

agree on; Jan. p. 1. 

study north currents; May p. 54. 

; Nov. p. 66. 
and USSR 

ATOMIC ENERGY COMMISSION 
Thermal study, aids in Columbia River; Oct. 

196 So 

AUSTRALIA 
Airlifting live abalone to Japan; Dec. p. 91. 
Fish oil imports drop; Aug.-Sept. p. 107. 
Japanese- joint shrimp ventures: 
licenses approved; June p,. 77. 
New Guinea, established in, runs smoothly; Aug.- 

Sept. p. 107. 
planned; Apr. p. 37. 

Japan, 12-mile fishery zone; Mar. p. 70, Dec. 

Depelile 
Plastic fish crates replace wood; Dec. p. 91. 
Shrimp: 

u Fisheries News- fisheries articles in 
letter;"' Apr. p. 63. 

USSR fishing in Gulf of Carpentaria creates up- 
roar; Nov. p. 90. 

Soviet whaling fleet visits; Aug.-Sept. p. 83. 
Tasmania: 
abalone culture; Oct. p. 92. 
good fishery potential; Nov. p. 96. 

AUTHORS & TITLES 
ACKERMAN, GARY (and Marvin F. Boussu): 
A Floating Trap Net for Use in Reservoirs; Dec. 

p. 62. 
ALI, LIAQAT: 
World Raw and Canned Tuna Situation; Feb. p. 24. 

ALVERSON, DAYTON L., DR.: 
FAO Study Tour in USSR; Jan. p. 35. 

ARMSTRONG, REED §, (and John R. Grady): 
The Late-Summer Waters of the Gulf of Mexico; 

Aug.-Sept. p. 56. 
BAKER, DANIEL W. (and Thomas J. Connors): 
Vacuum Evisceration: A Modern Method of Clean- 
ing Fish at Sea; July p. 39. 

BAKKALA, RICHARD (and Robert R. French): 
U.S. and Japan Conduct Successful Salmon Research 
Cruise; Dec. p. 57. 

BARDACH, JOHN E, (and John H. Ryther): 
The Status and Potential of Aquaculture; Oct. p. 5. 

BOUSSU, MARVIN F. (and Gary Ackerman): 
A Floating Trap Net for Use in Reservoirs; Dec. 

p. 62. 
BRUN, MICHEL (and Witold L. Klawe): 
Landings of Skipjack and Yellowfin Tuna at Papeete 
Market (Tahiti); Apr. p. 62. 

BUTLER, WILLIAM E,: 4 
Foreign Fishing in Soviet Waters; Nov. p. 33. 

CARPENTER, JAMES S, (and Walter R. Nelson): 
Bottom Longline Explorations in the Gulf of Mex- 
ico--A Report on Oregon II's" First Cruise; 

Oct. ps 5: 
CLARK, ROBERT C, (and Dr. Timothy Joyner): 
Two Legs of 'Oceanographer's'' Global Cruise; 
Feb. p. 32. 

CONNORS, THOMAS J. (and Daniel W. Baker): 
Vacuum Evisceration: A Modern Method of Clean- 
ing Fish at Sea; July p. 39. 

DREYER, F. A. (and R. L. Schultz): 
"Groundfish and Sea Scallops Fished by New Eng- 
land Fleets;"' June p. 6. 

DRUMMOND, SHELBY B. (and Donald A. Wickham): 
Fish-Finding Sonar of ''Oregon II,"' The; Nov. p. 46. 

EDWARDS, R. L. (and K. O. Emery): 
The View From A Storied Sub--The "Alvin" Off 
Norfolk, Va.; Aug.-Sept. p. 48. 

EMERY, K. O., (and Roland L. Wigley): 
Submarine Photos of Commercial Shellfish Off 
Northeastern United States; Mar. p. 50. 

(and R. L. Edwards): 
The View From A Storied Sub--The "Alvin" Off 
Norfolk, Va.; Aug.-Sept. p. 48. 

FAHLEN, LARS A. (and Phillip S. Parker): 
Clam Survey Off Virginia (Cape Charles to False 
Cape); Jan. p. 25. 

Equipment Note No. 23--Special Small-Clam Re- 
tainer and Bottom Sampler Designed; Feb. 

P23. 
FRENCH, ROBERT R,: 
U.S, and Japan Conduct Salmon Research in Coop- 
erative Cruise; May p. 30. 

(and Richard Bakkala): 
U.S. and Japan Conduct Successful Salmon Research 
Cruise; Dec. p. 57. 

FUSS, CHARLES M., JR.: 
The New Thread Herring Fishery in Eastern Gulf 
of Mexico; June p. 36. 

GRADY, JOHN R. (and Reed S. Armstrong): 
The Late-Summer Waters of the Gulf of Mexico; 

Aug.-Sept. p. 56. 



AUTHORS & TITLES (cont.) 
HANDWORK, WARREN: 
How Lake Superior Gill Net Vessel Was Converted 
To Trawler; Apr. p. 30. 

HIGH, WILLIAM L.: 
Recent Innovations for Trawl Net Reels; June 

p. 42. 
HIPKINS, FRED W.,: 
Equipment Note No, 24--Parachute-Type Sea 
Anchor; May p. 34. 

HITZ, CHARLES R,. (and Lael L. Ronholt): 
Scallop Explorations Off Oregon; July p. 42. 

JOHNSON, JAMES H.: 
Oceanography's Role in Developing Marine Re- 
sources; Mar, p. 27. 

JOYNER, TIMOTHY, DR. (and Robert C. Clark): 
Two Legs of 'Oceanographer's" Global Cruise; 
Feb. p. 32. 

KESSLER, DOYNE W.: 
Experimental Trawling and Pot Fishing for Giant 
Alaskan Prawn; Jan. p. 41. 

KLAWE, WITOLD L, (and Michel Brun): 
Landings of Skipjack and Yellowfin Tuna at Papeete 
Market (Tahiti); Apr. p. 62. 

LONSDALE, ADRIAN L., COMMANDER: 
"No Contest'' on the Fishing Grounds; Oct. p. 40. 

McCLENDON, ROBERT I,: 
Detection of Fish Schools by Sonar (Eastern 
Tropical Pacific, July-November 1967); Apr. 
p. 26. 

McHUGH, J. L., DR.: 
Are Estuaries Necessary ?; Nov. p. 37. 
MEYER, ROBERT M.: 
The Dungeness Crab Fishery--Around Kodiak, 
Alaska; Aug.-Sept. p. 44. 

MURRAY, JOHN J.: 
Safety for the Commercial Fishing Vessel and 
Crew; June p. 46. 

MYKLEVOLL, SIGMUND: 
Norwegian Basking Shark Fishery; July p. 59. 

NAAB, RONALD C,: 
The Role of International Agreements in Alaskan 
Fisheries; Oct. p. 46. 

NELSON, WALTER R, (and James S. Carpenter): 
Bottom Longline Explorations in the Gulf of Mex- 
ico--A Report on "Oregon II's" First Cruise; 
Oct. p. 57. 

PARKER, PHILLIP S. (and Lars A, Fahlen): 
Clam Survey Off Virginia (Cape Charles to False 
Cape); Jan. p. 25. 

Equipment Note No. 23--Special Small-Clam Re- 
tainer and Bottom Sampler Designed; Feb. 
p. 23. 

PICCARD, JACQUES: 
The Promise of the Underwater World; Dec. p.53. 

POSGAY, JULIUS A,: 
Trends in the Atlantic Sea Scallop Fishery; May 

p. 24. 
RONHOLT, LAEL L. (and Charles R. Hitz): 
Scallop Explorations Off Oregon; July p. 42. 

RYTHER, JOHN H., DR. (and John E. Bardach): 
The Status and Potential of Aquaculture; Oct.p. 5. 

SALOMAN, CARL H, (and John L. Taylor): 
Rearing Lugworms for Fish Bait; Aug.-Sept. p. 61. 

SCHULTZ, R. L. (and F. A. Dreyer): 
Groundfish and Sea Scallops Fished by New Eng- 
land Fleets; June p. 6. 

SIMMONS, DAVID C.: 
M/V "Caribbean" Purse Seining Off Africats West 
Coast; Mar. p. 21. 

AUTHORS & TITLES 
SMITH, PAUL E,: 
Survey Hake Larvae in Northern Part of California 
Current; Mar. p. 22. 

SMITH, ROLAND F., DR.: 
Competition for Aquatic Environment; May p. 27, 

STAFF OF THE BCF TECHNOLOGICAL LABORA - 
TORY, GLOUCESTER, MASS,: 
Improving and Expanding the Distribution of Fresh 
(Unfrozen) Seafoods by Means of Insulated Con- 
tainers; Mar. p. 39. 

TAYLOR, JOHN L, (and Carl H. Saloman): 
Rearing Lugworms for Fish Bait; Aug.-Sept. p. 61. 

WICKHAM, DONALD A, (and Shelby B. Drummond): 
Fish-Finding Sonar of ''Oregon II,'' The; Nov. p. 46 

WIGLEY, ROLAND L, (and K. O. Emery): 
Submarine Photos of Commercial Shellfish Off 
Northeastern United States; Mar. p. 50. 

YANCEY, ROBERT M.: 
The 1967 Atlantic Coast Surf Clam Fishery; Nov. 

p. 50. 

AWARD 
Golden Chef 
July p. 38. 

» marketing services chief wins; 

AZOV SEA 
Soviets plan 1968-70 fisheries expansion; Aug.-Sept. 
5 8G 

BAHAMAS 
Tongue (undersea canyon) of the ocean; Aug.-Sept. 

p. 106. 

BAIT(S) 
"Gilbert" tests live 
p. 30. 

Lugworms reared for fish 

for skipjack tuna; Nov. 

; Aug.-Sept. p. 61. 

BARBADOS 
Tropical ocean's top layers, 
Oct. p. 15. 

project studies; 

BARDACH, JOHN E., DR. 

"Harvest of the Sea,'' new book portrays oceans! 
promises and challenges; Mar. p. 10. 

BARNACLE 

Sardine Council, check aids; Aug.-Sept. p. 27. 

"BARON" 
Hake, finds few; June p. 26. 

BASS 
Striped, tagging: 
Chesapeake Bay 3-year migration study nears 
end; Aug.-Sept. p. 25. 

Coos Bay, by Oregon Fish Commission biologists; 
July p. 22, 

scientists of Virginia Institute of Marine Science 
(VIMS); Mar. p. 15. 

BAY OF BENGAL 
Pakistan and FAO survey; Apr. p. 59. 
USSR expands fisheries in; Nov. p. 67. 

BEACON 
Rescue for all craft; Mar. p. 56. 

BELGIUM 
Fishery landings, 1961-67; Apr. p. 48. 



"BEN FRANKLIN" 
Equipment, modern, will carry; Dec. p. 17. 

BERING SEA 
"Alpha Helix,'' Scripps vessel begins research in 

GelViae se Deut 

Floor survey planned; July p. 11. 

Japan: 
bottomfish mothership fleets, 12, work in 9 

July p. 70. 
salmon motherships depart for; July p. 71. 
trawl fishery: 
production in; May p. 63. 
winter, underway; Feb. p. 51. 

trawl, new, used in 3; Oct. p. 88. 

South Korea: 
operations; Oct. p. 90. 
trawl fleet returns; Feb. p. 56. 

USSR fishery for king crab ends in eastern 5 
June p. 59. 

BLACK SEA 
USSR: 
aquarium built near 
Republic); Mar. p. 59. 

plan 1968-70 fisheries expansion; Aug.-Sept. p. 83. 

(at Batumi, Georgian 

BOTTOMFISH 
Japan: 
Bering Sea, 12 
July p. 70. 

firm interested in fishing Greenland ; Apr. 
p. 56. 

mothership fleets work in; 

BRANDING 
Salmon you can call your own, a; Nov. p. 23. 

BRAZIL 
Development of fisheries, pushes; June p. 69. 
Frozen fish exports, expands; Mar. p. 65. 
Lobster, spiny, fishery; July p. 67. 
Soviet fishing off , fishing industry protests; 
June p. 69. 

BRITISH HONDURAS 
Grants development incentive to new plant (Belize 
Marine Products Ltd.); Feb. p. 49. 

BULGARIA 
Vessels, fishing, for USSR, builds; Mayp. 56. 

BuOY(S) 
BCF has only U.S. drift 
Coast Guard: 
leads data 
to experiment with 
Sept. p. 16 

Power from waves; Dec. p. 91. 
Undersea radioisotope generator powers 
beaming data to ships; Jan. p. 8. 

program; Dec. p. 33. 

development; Apr. p. 11. 
-satellite system; Aug.- 

BURMA 
USSR research vessel ("Nauka") visits India and 

; May p. 45. 

BYPRODUCTS 
Suppressing odors in fishery 
held in England; May p. 47. 

,» Symposium 

"CALAMAR" 
UNDP/FAO Caribbean Fisheries Development Proj- 

ect vessel active; Feb. p. 38, Mar. p. 52, Apr. 

Desoe 

CALIFORNIA 
Anchovies: 
dominate in pelagic fish surveys; Mar. p. 13. 
eggs collected between San Pedro and Catalina 
Island; Oct. p. 38. 

landings of; Feb. p. 17. 
reduction: 
fishery fell below 10% of quota; Aug.-Sept. p. 24. 
quota set for 1968/69; Oct. p. 24. 
season proposed, 1968/69; July p. 19. 

Brailing operation, fish pump will improve; Dec. 
p. 34. 

Coast Guard to set up sealanes in southern 8 

Nov. p. 14. 
Crabs, San Francisco fishery is declining; Feb. 

Dev letie 
EDA: 
helps create fishery facilities at Crescent City; 

June p. 20. 
San Diego fisheries are part of study; Mar. p. 13. 

Fishing industry does not share in thriving economy; 

Nov. p. 18. 
La Jolla: 
"advisories" benefit fishermen; Nov. p. 22. 
plankton workshop held; Oct. p. 27. 

Landings, 1967 annual report on fish and game is- 
sued; May p. 19. 

Mexican fish canning industry in Baja California; 
Nov. p. 75. 

Pelagic fish landings dropped, 1967; Feb. p. 17. 
Salmon, king, acts to protect; Oct. p. 23. 
San Francisco waters, Coast Guard to set up ''divided 
highway'' for; Mar. p. 9. 

San Pedro fishermen's income declines; Nov. p. 18. 
Seals, fur: 
discovered off seOcts Pride 

Sea otter program proposed; Aug.-Sept. p. 23. 
Seaweed, dried, interest increases; Apr. p. 16. 
Shark, basking: 
first liver shipment sent to Japan; June p. 20. 
fishery launched; Apr. p. 16. 

Tuna: 
bluefin tagged off 
Sept. p. 24. 

La Jolla issues temperate forecast for 1968; July 
p. 30. 

caught near Japan; Aug.- 

CAMEROON 
Shrimp fishing venture, new U.S.- ; Mar. p. 73. 

CANADA 
Booklet, ''The Care of Fish in Retail Stores,"' printed 
by government; Mar. p. 57. 

British Columbia: 
fishermen's 1967 earnings fell; Apr. p. 42. 
herring: 
fishing stops; Feb. p. 40. 
landings and products fall sharply; May p. 51. 
prices tumble; Jan. p. 47. 

salmon: 
catch; Nov. p. 63. 

pack equals U.S, pack in 1967; Feb. p. 39. 
rules, new, set for fishing; Dec. p. 73. 

Cod fillets, Customs Bureau studies U.S, imports 
of; Feb. p. 8. 



CANADA (cont.) 
Cold-storage holdings of selected fishery products, 
1967; Mar. p. 57. 

Conference on fishing vessel construction materi- 
als; May p. 51, June p. 54. 

Council, fisheries, adopts resolutions; July p. 53. 
Crab, queen, wide search starts in N. Atlantic; 

Aug.-Sept. p. 65. 
Dogfish: 
diet for black cod; Nov. p. 63. 
marketing assistance plan reinstated; Jan. p. 48. 

Enforcement officers, Poland and may ex- 

change; Mar. p. 53. 
Faroese may lose fishing grounds; Jan.p.51. 
Fisheries trends, January-August 1966-67; Jan. 

p. 48. 
Fishing industries are in trouble, some major; 
July p. 50. 

Fishermen will get emergency financial help; July 
p. 54. 

Fish meal: 
fire destroys new plant at Stephenville, Nfld.; Apr. 

p. 42. 
production and trade, 1966-67; July p. 55. 

Fish protein concentrate can be wholesome, Food 

and Drug Directorate says; Jan. p. 48. 
Floor-price plan agreement reached; Oct. p. 69. 
"Golden Scarab," tuna seiner auctioned; Aug.-Sept. 

p.- 65. 
Grants fisheries development loan to Trinidad and 
Tobago; Oct. p. 69. 

Great Lakes production 1967 and 1966; Apr. p. 10. 
Herring reduction fishery closure continues; July 

p. 54. 
ICNAF regulations, accepts new; Dec. p. 75. 
Indian fishermen assisted; Oct. p. 69. 
Insurance, fishing gear, discontinues; Dec. 

p. 75. 
Lake Ontario, exploratory fishing in; Dec. p. 74. 
Landings: 
and value fell in 1967; May p. 51. 
fishery in Atlantic Provinces expected to increase; 

Jan, p. 47. 
Lobster fishermen, 

Marine oils: 
and fish meal, midyear report on; Dec. p. 74. 
situation, summary of 1967; June p. 56. 

Marketing agency, new, may establish; Mar. 
p- 97. 

Market study, government and industry sponsor; 
June p. 56. 

New Brunswick, fish inspection, 

p- 93. 
Newfoundland: 
fishing industry in 1967; Feb. p. 39. 
industry in trouble despite record year; Aug.- 
Sept. p. 65. 

Ontario: 
1968 may prove good fishing year for; Dec. p. 74. 
produces more fish; Nov. p. 63. 

Production of fishery products in 1967 and 1966; 
May p. 53. 

Quebec: 
fishermen broke all catch records in 1967; May 

Devodie 
plans special subsidy; Oct. p. 69. 

Salmon; 
coho, investigation underway; June p. 56. 
rearing station opens, world's largest (St. John 
River near New Brunswick); Dec. p. 73. 

licenses; Apr. p. 42. 

begins; May 

CANADA 
Seals: 
fur prices rise slightly; Mar. p. 57. 
season shortened; Mar. p. 57. 

Smelt is valuable resource; July p. 55. 
Subsidies, review of fishery; May p. 52. 
Trawling, midwater: 
experimental (by "Lady Anna"), produces large 
hauls; Jan. p. 47. 

tested ("J. B. Nickerson"); Dec. p. 75. 
Tuna catch is up; Dec. p. 74. 
Vessel insurance increased; July p. 55. 
West Germany fishes off; Nov. p. 69. 
Whaling, none this year; Feb. p. 40. 

CANNED FISH 
Japan: 
export targets set for FY 1968; June p. 73. 
salmon, pink, price reduced; July p. 70. 

Portugal, pack up, exports down; Mar. p. 60. 
Salmon, Alaska pack for 1968 doubles 1967's; Oct. 

De ko) 
Sardine stocks, Maine, lower as 1968 began; Mar. 

p. 17. 
Shellfish or 
Dec. p. 14. 

served in 9 of 10 U.S. homes; 

CANNERS 
Japanese tuna have problems; Mar. p. 67. 

CANNERY 
USSR builds modified floating 
class); Feb. p. 41. 

("'Zakharov" 

CANNING 
Tunisia fish industry, report on; Apr. p. 65. 

CANNING PLANT 
Norwegian slated for Shetlands; Dec. p. 72. 

CANYON 
Bahamas, tongue (undersea 

Aug.-Sept. p. 106. 
) of the ocean; 

CARIBBEAN 
"Calamar" is active in the UNDP/FAO Fish- 
ery Development Project; Feb. p. 38, Mar. p. 52, 

Apr. p. 39. 
Colombia's coast, report on fishing industry; 
Mar. p. 64. 

FAO-UNESCO symposium on ; May p. 47. 
Japan: 
marine engines market promoted in ssDecs 
p. 87. 

shrimp fishing increased in ; June p. 74. 
Trawlers, freezer, more active in shrimp fishery; 

May p. 68. 

M/V "CARIBBEAN" 
Africa's west coast, tuna purse Seining off; Mar. 

Des2iis 

CARP 
Fish meal from Tennessee Valley Authority 
used in broiler growth study; Aug.-Sept. p. IT. 

CASPIAN SEA 
Soviet's conservation problems in 3 @Octhipadize 



CATCH 
Great Lakes 1967 

p. 8. 
IATTC estimate 1967 eastern tropical Pacific tuna 

set record; Feb. p. 38. 
's 1967 ; Feb. p. 47. 

is greatest since 1956; June 

Icelan 

Japan: 
Bering Sea groundfish up; Nov. p. 83. 
Gulf of Alaska, mothership trawl fleet 
fOr aenpe Oil’. 

1967 fishery 
Mexico's 1967 
Apr. p. 50. 

Texas, Galveston Bay yields 6,000,000 pounds of 
seafood; Apr. p. 14. 

rises 

hit high; Nov. p. 83. 
rose 13 percent above 1966's; 

CATFISH 
Farmers to meet Feb. 7 & 8, 1969, at Fontainebleau 

Motor Hotel, New Orleans, La.; Dec. p. 13. 
Farm-raised; May p. 18. 
Harvesting in hot weather; Oct. p. 26. 

Schools in colder weather, form tight; June 

Pp. 30. 
Toxic algae kills hatchery in Texas; Oct. 

p. 24. 
Trade group, farmers form; June p. 9. 

CAVIAR 
Shortage in the USSR; Nov. p. 65. 

CENTRAL AMERICA 
Shrimp culture in 
plan; Feb. p. 49. 

, Armour and United Fruit 

CENTRAL AMERICAN FISHERY DEVELOPMENT 
COMMISSION 
Meets on Nov. 28-30, 1967, in San Jose, Costa Rica; 

Feb. p. 49. 

CHARTS, NAUTICAL 
Alaska's Arctic Coast, issued for; Dec. p. 18. 
British Whitefish Authority issue new fishing 
("Kingfisher Charts"); Aug.-Sept. p. 86. 

California: 
San Francisco waters, Coast Guard to set up 

"divided highway'' for; Mar. p. 9. 
southern, sealanes set up; Nov. p. 14. 

Chesapeake Bay, upper (Patuxent River to Chesa- 
peake & Delaware Canal), tidal current 9 
Aug.-Sept. p. 17. 

Drift, new, adopted by Coast Guard; Oct. p. 14. 
Government boosts output; July p. 13. 
New England, sea bottom off, bathymetric map 

being prepared; Oct. p. 11. 
N.J. coast, survey fixes navigational hazards along; 
Mar. p. 8. 

Oregon, vast undersea valley shown off; Nov. p. 13. 
San Antonio Bay, issued for intracoastal 
waterway; July p. 14, 

Scientists prepare worldwide ocean 
p. 19. 

Texas: 
Galveston and Matagorda bays, intracoastal water- 
way; June p. 13. 

U.S. exchanges 

; Dec. 

with other nations; Dec. p. 18. 

CHESAPEAKE BAY 
Maryland, menhaden kill under study in 9 

Aug.-Sept. p. 25. 

CHESAPEAKE BAY 
Rockfish migration, 3-year study nears end; Aug.- 
Sept. p. 25. 

CHILE 
Anchovy catch, report on 1967; Mar. p. 65. 
Fish meal: 
output and export during 1967; June p. 70. 
production: 
declines; Jan. p. 58, Feb. p. 50. 
report on 1967; Mar. p. 65. 

Fish oil: 
output and export during 1967; June p. 70. 
production: 
drops in 11-month period; Feb. p. 50. 
report on 1967; Mar. p. 65. 

FPC market survey set for and S. Korea; Oct. 

p. 64. 
Japan: 

explores for tuna off; Apr. p. 55, Nov. p. 80, Dec. 
1p, Cake 

licenses whaling off Peru and ; Jan. p. 62. 
survey, and Peru differ on; May p. 43. 
trawl exploration approved off; Jan. p. 62. 

Northern fishing industry reorganized drastically; 
Feb. p. 50. 

Soviets aid fisheries; June p. 69. 
Whale meal, output and export during 1967; June 

p. 70. 
Whale oil, output and export during 1967; June p. 70. 

CHUB 
Lake Superior catches are good; Feb. p. 21. 

"CISCO"! 
L. Michigan resources, 
July p. 27. 

and ''Kaho"' assess; 

CLAM(S) 
"Cobb" conducts research off northwest coast; 
Aug.-Sept. p. 33. 

Special small- retainer and bottom sampler 
designed--Equipment Note No. 23; Feb. p. 23. 

Surf, Atlantic Coast fishing; Nov. p. 50. 

Virginia (Cape Charles to False Cape), survey off; 
Jan, p. 25, 

CLEANING FISH 
Vacuum evisceration, a modern method of at 

sea; July p. 39. 

CLOTHING 
Unsinkable suit from USSR; Feb. p. 48. 

COAST AND GEODETIC SURVEY 
Alaska's lower Cook Inlet survey; Oct. p. 12. 
Charts/maps, nautical: 
Chesapeake Bay, upper (Patuxent River to Chesa- 
peake & Delaware Canal), tidal current; Aug.- 
Sept. p. 17. 

New England, sea bottom off, bathymetric map 

being prepared; Oct. p. 11. 
N. J. coast, hydrographic survey fixes navigational 
hazards along; Mar. p. 8. 

Oregon: 
sea bottom off; May p. 7. 
vast undersea valley shown off; Nov. p. 13. 

San Antonio Bay (Texas), issued for intracoastal 
waterway; July p. 14. 



COAST AND GEODETIC SURVEY (cont.) 
Delaware Bay, seek underwater obstructions to; 
Ocizyp ie 

"Discoverer" seeks clues to origin of continents; 
Feb. p. 13. 

Estuarine prediction service launched, first; July 

p. 10. 
"Fairweather'’ commissioned; Nov. p. 13. 
Long Island Sound, hydrographic survey resumed; 
July p. 12. 

Mariner's Bible,' 
Coast; Nov. p. 14. 

Massachusetts coast, six-month hydrographic sur- 
vey underway (USC&GS ''Peirce"); May p. 7. 

Navigational hazards off Maine, N.J., & Md., search 
for; Oct. plies 

"Oceanographer:" 
global cruise, two legs of; Feb. p. 32. 
used new diving techniques in Cobb seamount 
operation; Oct. p. 16. 

Puerto Rican waters, first hydrographic survey 
("Whiting") in 40 years begins in; Mar. p. 9. 

"Rainier'' commissioned; Nov. p. 13. 
"Researcher" christened; Oct. p. 16. 

COAST GUARD, U.S. 
Alaska, safety booklet for fishermen, 
BCF write; May p. 19. 

BCF: 
cooperates with 
Jan, p. 9. 

scientist aboard USCGS '"'Eastwind" aids glacier 
study; Dec. p, 52. 

Buoy -satellite system, 
Aug.-Sept. p. 16. 

Charts/maps, nautical: 
California: 
San Francisco waters, 
highway" for; Mar. p. 9. 

southern, to set up sealanes; Nov. p. 14. 
Data buoy development, leads; Apr. p. 11. 
"Evergreen" on international ice patrol off Grand 
Banks; Jan, p. 8. 

Gulf of Mexico: 
loran: 
"all-weather" navigation, 
p. 7. 

new stations in; Mar. p, 5. 
Oceanographic projects continue at 4 N. Atlantic 
stations; Jan. p. 9. 

Oil spillage, U.S. agencies will act quickly to clean 
up; Dec. p. 12, 

"COBB, JOHN N," 
Clam research off northwest coast, 
Aug.-Sept. p. 33. 

Cod, black, 's pot gear fishes with encouraging 
results; Dec. p. 36. 

Gear evaluation cruise completed off Washington; 
Jan. p. 19. 

Hake schools, finds no large adult; June p. 26. 

Scallop off Washington, explores for; Aug.- 
Sept. p. 32. vel wikis 

Shrimp trawl separator tested; Oct. p. 31. 
Trition acoustical counting system, open house on 

to see; Oct. p. 3. 

"revised, published for Pacific 

and 

to aid ICNAF research; 

to experiment with; 

to set up ''divided 

begins in; Nov. 

conducts; 

COD 
Black: 
Canada, dogfish diet for; Nov. p. 63. 

COD 
Black: 
"Cobb's" pot gear fishes 
results; Dec. p. 36. 

Canada, fillets, Customs Bureau studies U.S, im- 
ports of; Feb. p. 8. 

Georges Bank survey shows more 
haddock; Mar. p. 3. 

Iceland increases catch; Aug.-Sept. p. 84. 

with encouraging 

, fewer 

COLD STORAGE HOLDINGS 
Canada of selected fishery products, 1967; 
Mar. p. 57. 

U.S. food fish stocks at midyear about same as in 
mid-1967; Aug.-Sept. p. 10. 

COLOMBIA 
Fishing industry report on 
Mar. p. 63. 

Lobster, spiny, fishery; July p. 67. 
Shrimp, new firm plans to fish; Oct. p. 82. 
UNDP/ FAO fisheries development project 
gets; Mar, p. 64, 

Caribbean coast; 

COLUMBIA RIVER 
AEC aids in thermal study; Oct. p. 3. 
FWPCA studies effects of warmed on living 
things; Mar. p. 5. 

Salmon, chinook, many tagged recovered; Jan. p. 7. 
Shad nearing centennial (Oregon); July p. 20. 
Temperature study, advisers appointed to aid; Nov. 
p. 6. 

"COMMANDO" 
Mark II universal trawl evaluated; Oct. p. 32. 
Traps to capture halibut, use of under study; July 
p. 26. 

COMMERCE, DEPARTMENT OF (see COAST AND 
GEODETIC SURVEY; ENVIRONMENTAL SCIENCE 
SERVICES ADMINISTRATION; WEATHER BUREAU) 

COMMERCIAL FISHERIES, BUREAU OF 
Alaska: 
safety booklet for fishermen, Coast Guard and 

write; May p. 19. 

Aquarium (Woods Hole, Mass.) draws record crowd; 
Dec. p. 34. 

Auke Bay (Alaska) Biological Laboratory find some 
Alaskan fish semidormant below 40° F.; June p. 35. 

BCF's very long line; Dec. p. 28. 
Biological oceanography, biologist Kenneth Sherman 

of Boothbay Harbor, Me., Biological Lab.) talks to 
fishermen about; Feb. p. 22. 

Boothbay Harbor (Maine) Biological Laboratory 
study shows larger lobsters are active at night; 
June p. 35. 

Brailing operation, fish pump will improve; Dec. 
p. 34. 

Branch of Fishery Statistics United States predictions 
for 1968; Jan. p. 4. 

Catfish form tight schools in colder weather, 

ED&GRB personnel at Kelso, Arkansas, discover; 

June p. 35. 
Chemical control of oyster predators by Milford 
(Conn.) biological laboratory pays off; Mar. p. 18. 

Coast Guard's glacier study, scientist aids; 
Dec. p- 52. 

"Cobb" completes gear evaluation cruise off Wash- 
ington; Jan. p. 19. 



COMMERCIAL FISHERIES, BUREAU OF (cont.) 
"Common Sense Fish Cookery"; Aug.-Sept. p. 27. 
Commonwealth of Puerto Rico receives former 

lab; Oct. p. 24. : 
Continental Shelf fishery resources defined; Dec. 
p. 10. 

Crowther, H.E.: 
ocean's potential, world cooperation is needed to 
realize; June p. 1. 

U.S. fishing industry, 
to aid; July p. 1. 

EDA approves 
p. 7. 

European trade fairs, lesser known fishery products 
promoted in; July p. 37. 

FAO technical conference on research vessel craft 
cosponsored with held in Seattle, Wash., 
May 18-24; Mar. p. 04. 

Financial aid to fishing industry, report on; Feb. 
p. 21. 

Fishery industrial research journal free; Feb. p. 16. 
FPC in Africa, two experts to aid A.I.D. to 
explore problems of producing, distribution, and 

marketing of; Mar. p. 19. 
Florida's calico scallop resources are evaluated; 
Dec. p. 35. 

Fresh coastal fishery products flown to midwest; 
Oct. p. 27. 

Groundfish imports, effects on some fish studied; 

May p. 4. 
Hake: 
larvae survey (''Horizon" of the Fishery-Ocean- 
ography Center, La Jolla, Calif.) in northern part 

of California Current; Mar. p. 22. 
Pacific: 
behavior limits efficient harvest to daylight 
hours (EF&GRB, Seattle, Wash.); Feb. p. 20. 

genetic variants point to isolated populations of 
(Biol. lab., Seattle, Wash.); Oct. p. 25. 

Halibut promoted to overcome depressed market; 
Mar. p. 5. 

"Hero" conducts fishing gear trials; Oct. p. 26. 
Herring, thread, reared in Miami TABL; Oct.p. 25. 
ICNAF research, U.S. Coast Guard and coop- 
erate to aid; Jan. p. 9. 

Interest on fishery loans increased; July p. 37. 
Irradiation at sea improves quality of Pacific ocean 
perch; Aug.-Sept. p. 26. 

Ketchikan (Alaska) Technological Laboratory 
demonstrates new process to prepare shrimp for 
peeling machines; June p. 34. 

Labs aid college students; July p. 38. 
La Jolla (Calif.) fishery-oceanography center aids 
fishermen with information on ocean and albacore; 

Jan. p. 22. 
Lake Superior smelt and chub catches are good 
( -directed exploratory fishing by privately - 
owned "'Hiawatha"'); Feb. p. 21. 

Lobster(s): 
enters trap--then keeps out others, film shows 
(Gloucester, Mass.) Tech. lab.); Aug.-Sept. p. 26. 

tagged offshore (Continental Shelf fishing grounds 

is shaping master plan 

fish farming proposal; Feb. 

Mass.--''Albatross IV" and ''Delaware"); Apr. 
p. 23. 

tagging study off New England; Oct. p. 28. 
trap (pot): 
new, may open offshore fishery (Gloucester, 
Mass.); June p. 22, Aug.-Sept. p. 28. 

prototype collapsible, suitable for fishing on 
Continental Slope built by Gloucester (Mass.) 
ED&GRB; Mar. p. 18. 

COMMERCIAL FISHERIES, BUREAU OF 
Low-income groups, useful information ( con- 

tributed information on fish to 120-page booklet 
"Project Headstart Food Buying Guide and 
Recipes") published by OEO; Feb. p. 22. 

Mackerel, jack, speed changes by fish on either side, 
respond more to (La Jolla, Calif.); Aug.-Sept. p. 27. 

Marketing services chief wins golden chef award; 
July p. 38. 

Market News Service serves fishing industry for 30 
years; Jan. p. 23. 

Mortgage insurance rules changed; July p. 37. 
"Mullet Country,'' BCF-produced film: 
award won; Dec. p. 34. 

released; Aug.-Sept. p. 27. 
Office of International Trade Promotion (OITP): 
aids 10 U.S, firms taking part in London and Milan 
fairs; Jan. p. 24. 

promotes fish in Milan, Italy; Mar. p. 25. 
Okinawa, holds fishery workshop on; Aug.-Sept. 

p. 107. 
Oysters, transplant, earlier to cut spring silting 
loss, researchers, (Milford, Conn.); Aug.-Sept. 
p26. 

Panamanian fishermen grateful for 
haul seine; Aug.-Sept. p. 11. 

Plankton workshop held at La Jolla (Calif.); Oct. 
Pe 2 

Purse seine, fast sinking, developed; July p. 35. 
Retailers selling fishery products, to increase 
aid; Feb. p. 22. 

Salmon: 
branding; Nov. p. 23. 
scientists sonic tagging; Nov. p. 23. 

Sardine Council, barnacle check aids (Boothbay 
Harbor, Me., lab.); Aug.-Sept. p. 27. 

Scientists, United States and Romania will exchange 
visits; Jan. p. 6. 

Seattle, Wash." 
base cooperates with commercial trawler "Junior" 

to demonstrate effectiveness of modified universal 
trawl; Apr. p. 21. 

biological lab. to study an Aleutian area (near 
Amchitka Island); Jan. p. 24. 

Shipment, controlled atmosphere, of fresh fish stud- 
ied; Oct. p. 27. 

Shipping test of new container is successful; July 
p. 36. 

Shrimp culture, TV (''Man and His Universe") 
documentary to include Miami lab's; Dec. p. 34. 

Thai fisheries officer visits Milford lab.; July p. 38. 
Thawing, vacuum-steam, of frozen fish is tested; 

Oct. p. 26. 
Training seminar held in Green Bay (Wisc.) by Ann 
Arbor (Mich.) EF&GRB; Apr. p. 24. 

Trout, rainbow, and industry promote; Apr. 

p. 24, 
Tuna: 
behavior at sea, what we know about; Mar. p. 24. 
bluefin, geographical differences in the occurrence 

of school types, La Jolla reports; Aug.-Sept. p. 27. 
skipjack, Honolulu lab. sonar studies in Pacific; 

Dec. p. 32. 
Turtle grass added to sheep ration stimulates growth 
(College Park lab.); July p. 36. 

U.S.: 
drift buoy program, 
fisheries, state of, outlined by 

p. 5. 
Walleye tagging study slated for Eastern Lake Erie; 
May p. 4. 

gift of 

has only; Dec. p. 33. 

director; Dec. 
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COMMUNICATIONS 
BCF TABL in Miami has new radio station; Apr. 

p. 24, 

COMMUNIST CHINA 
Extends fishery agreement with Japan; Feb. p. 56, 
Hong Kong, fish exports rise to; Apr. p. 60. 
Reacts to Japanese fishing violations; Oct. p. 91. 

COMPUTERS 
"Argo'' (Scripps) uses satellites and 
cruise; Apr. p. 11. 

on global 

CONF ERENCE 
Seattle charts course to guide industry out of 
doldrums; Aug.-Sept. p. 2. 

CONGO 
Yugoslavia aids fisheries; Apr. p. 48. 

CONSERVATION 
System for transporting fingerling fish safely down- 
stream past a dam patented; Apr. p. 29. 

CONSUMPTION 
Mexico's shrimp increased; Mar. p. 62. 

CONTAINERS 
Australia replaces wood fish crates with plastic; 

Dec pe gilt. 

Fish flown round the world remain eminently 
edible; June p. 34. 

Flying fresh fish to market; Mar. p. 24. 
Insulated , improving and expanding the dis- 
tribution of fresh (unfrozen) seafoods by means of; 
Mar. p. 39. 

Shipping test of new is successful; July p. 36. 

CONTINENTAL SHELF 
BCF defines fishery resources; Dec. p. 10. 

CONVENTION ON CONDUCT OF FISHING OPERA- 
TIONS IN THE NORTH ATLANTIC 
Nations sign; Jan. p. 45, Mar. p. 52. 

COSTA RICA 
FAO-sponsored Fishery Development Commission 
meets in San Jose; Feb. p. 49. 

Puntarenas on the Pacific; Aug.-Sept. p. 87. 

CRAB(S) 
Blue, deaths increase in South Carolina-Georgia 

area; June p. 9. 
California: 
landings, 1967 annual report issued; May p. 19. 
San Francisco fishery declining; Feb. p. 17. 

Canned, British pound devaluation hits Japanese 
salmon and exports; Jan. p. 60. 

Dungeness fishery around Kodiak, Alaska; Aug.- 
Sept. p. 44. 

King: 
inflation hits; Nov. p. 7. 

Japan, prices raised on canned; Dec. p. 88. 
"spaghetti'' tags outline Alaskan grounds; 
July p. 34. 

USSR, fishery in Eastern Bering Sea ends; June 
Pp. 59). 

Meat pasteurization, three states (Va., N.C., & Md.) 

seek to standardize; Feb. p. 6. 

CRAB(S) 

Queen, Canada starts wide search in N. Atlantic; 
Aug.-Sept. p. 65. 

Recipe, dabs; July p. 18. 
South Carolina industry warned of economic 
ruin if production decline continues; Jan, p. 13. 

Tanner, Japan: 
Bristol Bay king- 
p. 87. 

fishing will be restricted; Feb. p. 52. 
processing method; Apr. p. 57. 
production to reach 7,000 tons; Oct. p. 87. 

fleets report many; Oct. 

"CROMWELL, TOWNSEND" 
Bottom trawling survey around Hawaii, 
ducts; Aug.-Sept. p. 41. 

Tuna: 
sonar tracks schools; Nov. p. 26. 
ultrasonic tags in sonar tracking studies; Oct. 

p. 34. 

con- 

CROWTHER, H.E. 
Ocean's potential, says world cooperation is 
needed to realize; Juné p. 1. 

U.S. fisheries: 
industry, 

p. 1. 

state of, outlined; Dec. p. 5. 

introduced master plan to aid; July 

CUBA 

Spain delivers vessel to; Oct. p. 67. 

CURRENCY DEVALUATION 
Denmark's produces mixed bag; Feb. p. 44. 
Iceland aids fishing industry after ; Feb. p. 47. 
Norwegian hurts fishing industry most; Apr. 

p. 43. 
Peru's "sole" , U.S. fish meal prices strongly 
affected by; Mar. p. 3. 

South African fish market, United Kingdom's 
is not expected to harm; Mar. p. 72. 

United Kingdom is mixed blessing for fishing 
industry; Jan. p. 52. 

CUSTOMS, BUREAU OF 
Fillets: 
cod, Canadian, 

Pence 
groundfish, U.S. set 1968 tariff rate import quota 
for; Mar. p. 2. 

studies U.S. imports of; Feb. 

CYPRUS 
Fishing industry prospects; Apr. p. 49. 

CZECHOSLOVAKIA 
Fish culture studied, acclimatization of fish in; Oct. 

p. 81. 

DAHOMEY 
Territorial waters, 

p. 78. 

extends to 12 miles; June 

DANGEROUS FISHES 
Biologist studies; Dec. p. 19. 

DEFENSE, DEPARTMENT OF 
Oil spillage, U.S. agencies will act quickly to clean 
up; Dec.ip. 12. 



"DELAWARE" 
Gloucester trawl catches exceed commercial 
catches; Oct. p. 29. 

Herring, sea, populations sampled; Dec. p. 41. 
Lobster: 
tagging offshore (Continental Shelf fishing grounds, 
Mass.); Apr. p. 23. 

trap, new, may open offshore fishery (Gloucester, 

Mass.); June p. 22, Aug.-Sept. p. 28. 
Shrimp, northern: 
Gulf of Maine, western: 
finds commercial amounts in; Jan. p. 16, Mar. 

p. 24, July p. 28. 
surveys in; Nov. p. 28. 

"DELAWARE II" 
Replaces 'Delaware"; Nov. p. 21. 

DENMARK 
Copenhagen, ICES's 56th meeting scheduled; Apr. 

p. 38. 
Crews, fishing, needed for vessels; Jan. p. 51. 

Devaluation produces mixed bag; Feb. p. 44. 
Exports, fishery, 1967, soared but value same as 

1966; Apr. p. 44. 
Faroese: 
fish off Greenland; Nov. p. 71. 
may lose Canadian fishing grounds; Jan. p. 51. 
order more fishing vessels from Norway; Apr. 

p. 45. 
Faroe Islands: 
salmon caught near; June p. 66. 

shipbuilding activity rises in; Feb. p. 46. 
Fishing port, large, build; Oct. p. 74. 

Fish meal plant: 
fishermen to buy control of; Apr. p. 45. 
floating, launches first; Dec. p. 78. 
largest to expand; Feb. p. 46. 

Greenland: 
fisheries are in trouble; June p. 65. 

salmon fished off; Nov. p. 70. 

seal skins auctioned; May p. 57. 

Herring: 
exports, 

Demiilrs 
young, fished in North Sea; Nov. p. 70. 

Industrial fishery is excellent; Apr. p. 45. 
International Fisheries Trade Fair, sixth, 
holds successful; June p. 65. 

Irradiation research ceases; Oct. p. 74. 
Loans: 
FY 1967, by Royal Danish Fisheries Bank near 
US$4 million; Feb. p. 45. 

"liquidity,'' extended to fishermen; Oct. p. 74. 
Marine oil market, 1966-67; July p. 67. 
Mussels for export to Netherlands; Jan. p. 51. 
Nordic conference held on Atlantic salmon; Dec. 

p. 69. 
Norway: 
delivers vessels to the Faroese; Dec. p. 78. 
stops fishing in 12-mile limit; Nov. p.59. 

Packaged fresh fish, regulates sales of; 

Nov. p. 71. 
Pakistan firm buys 6 Danish-built trawlers; Oct. 
1 Sika 

Plaice minimum price guaranteed; Oct. p. 74. 
Port (Hanstholm) celebrates first birthday; Nov. 

75 @)p 
Propulsion engines, Soviets and Poles to buy 3 
June p. 53. 

sets minimum prices for; Nov. 
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DENMARK 
Report on fishing industry; Jan. p. 50, Dec. p. 77. 
Salmon fishing, Norwegians and disagree over; 
June p. 55. 

Shrimp, new fishery possible; Mar. p. 60. 
Storm damages US$2 million worth of fishing gear; 
Jan. p. 51. 

Symposium on Marine Food Chains scheduled for 
July 23-27, 1968, in Aarhus, ; Mar. p. 55. 

Thailand, aids; Feb. p. 46. 

Trawler(s): 
"Ellen Pedersen," largest built; Nov. p. 70. 
"Karsten Wernerfelt"’ equipped with trawl block 
and fish pump; Oct. p. 77. 

received from East Germany; Jan. p. 53. 
stern, USSR orders new from 3; Feb. p. 42. 

Trout feed, vacuum-dried shrimp meal used in; 
Feb. p. 45. 

DICTIONARY 
Russian-English of fishery terms, new; Feb. 

p. 43. 

DIETARY HABITS 
U.S. families asked about their seafood tastes; Oct. 

p. 4. 

DIREC TORY 

United Kingdom, "Fishing News" 
ment guide available; May p. 55. 

and equip- 

"DISCOVERER" 
Data from cruises microfilmed; Nov. p. 12. 
Origin of continents, seeks clues to; Feb. 

p. 13. 

DISEASES 
Oregon spring chinook salmon hit by 

p. 22. 

8 (Oxo 

DOGFISH 
Canada: 
diet for black cod; Nov. p. 63. 

marketing assistance plan reinstated; Jan. p. 48. 
Norway caught many on Georges Bank; Dec. p. 77. 
Spiny, USSR, survey of off Oregon; Oct. p.73. 

DOMINICAN REPUBLIC 
Lobster, spiny, fishery; July p. 67. 

DREDGE 
Designed special small-clam retainer and bottom 
sampler to fit on any --Equipment Note No. 
23; Feb. p. 23. 

DRIFT BOTTLES 
Miami lab releases more MOctwperzille 

EARNINGS 
California: 
fishing industry does not share in thriving economy; 
Nov. p. 18. 

San Pedro fishermen's income declines; Nov.p.18. 

Canada, British Columbia fishermen's 1967 

fell; Apr. p. 42. 

EAST COAST 
"Oregon" surveys midwater schoolfish off g 
Mar. p. 19, June p. 31. 
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EAST COAST (cont.) 
Seismic survey planned of Outer Continental Shelf-- 
from Florida waters through Georges Bank area-- 
by Continental Oil Co. under the auspices of Geo- 
logical Survey; Mar. p. 7. 

EASTERN CENTRAL ATLANTIC 
FAO fishery committee for 
Apr. p. 36. 

being organized; 

EASTERN TROPICAL PACIFIC 
Sonar, detection of fish schools in , July- 
November 1967 by; Apr. p. 26. 

EAST GERMANY (GERMAN DEMOCRATIC REPUBLIC) 
Atlantic fisheries expanded in 1967; Feb. p. 44. 
Fishery trends; Oct. p. 79. 
Trawlers delivered to Denmark; Jan. p. 53. 

USSR rejects poorly made trawlers; Feb. p. 44. 
World fishing vessel construction, wins 
second place in; Nov. p. 68. 

World shipbuilding for fisheries, 

in; July p. 64. 
rates third 

ECHO-SOUNDER 
USSR discovers in sturgeons; Oct. p. 73. 

ECOLOGY 
Ford Foundation aids science of ; Aug.-Sept. 

Devilis 

ECONOMIC DEVELOPMENT ADMINISTRATION 
Aids fishing industry; Oct. p. 2. 
Alaska, funds help rebuild Cordova dock; 
Aug.-Sept. p. 22. 

Brownsville Harbor (Texas) expansion, ap- 
proves funds for; Apr. p. 14. 

Crescent City (Calif.) helps create fishery 
facilities at; June p. 20. 

Fish-farming, BCF proposal in 9 South Central 
States approved; Feb. p. 7. 

Florida's fishing industry, 
develop jobs in; Mar. p. 14. 

funds approved to 

ECUADOR 
Fish oil, ruling creates favorable market for; Oct. 

p. 83. 
French aid, seeks for fisheries development; 

Feb. p. 49. 
Modernize fishing industry, 
to; June p. 70. 

Tuna freezing plant, U.S.-owned, opens; Oct. p. 82. 

seeks financing 

EDIBLE FISHERY PRODUCTS 
Production outlook, 1968, is not encouraging; Feb. 
Pew 

Story, the 1967; Feb. p. 1. 

United States: 
imports, value of, up from year ago; Aug.-Sept. 

p. 10. 
situation, the 3 May p. 1. 

EDUCATION 
BCF labs aid college students; July p. 38. 

ELECTRICAL FIELD 

"Kaho" cruise shows value of 
trawl; Aug.-Sept. p. 31. 

with bottom 

EMPLOYMENT 
EDA approves funds to develop jobs in Florida's 
fishing industry; Mar. p. 14. 

"Explorer" to be used as classroom to train un- 
employed for jobs in oceanography; Dec. p. 18. 

Peace Corps wants 60 biologists for Latin American 
fisheries projects; Mar. p. 62. 

- ENGLAND 

ICNAF holds 1968 annual meeting in London; Oct. 
p. 63. 

ENVIRONMENTAL SCIENCE SERVICES ADMINISTRA- 

TION (also see WEATHER BUREAU and COAST AND 
GEODETIC SURVEY) 
Bering Sea floor survey planned (jointly with 
and Interior's Geological Survey); July p. 11. 

Charts, nautical: 

Alaska's Arctic Coast, issued for; Dec. p. 18. 
government boosts output; July p. 13. 
Texas (Galveston and Matagorda bays) intracoastal 
waterway; June p. 13. 

Estuarine prediction service, first launched; July 

p. 10. 
"Explorer" to be used as classroom to train un- 
employed for jobs in oceanography; Dec. p. 18. 

"Ferrel'' to study circulatory current patterns of 
the east & Gulf coasts; June p. 14. 

Laboratory in Miami (Fla.); Oct. p. 15. 
"Mt. Mitchell," hydrographic survey vessel com- 
missioned; Apr. p. 12. 

Pacific: 
north, oceanographers: 
ancient sea channel (south of Aleutian Islands) 
studied; July p. 12. 

1-mile-deep gash in floor investigated; Junep. 14. 
polar front investigated; May p. 13. 

south, is deeper, more mountainous than thought; 

Mar. p. 9. 
"Rainier" is 14th vessel in Coast & Geodetic fleet; 
June p. 14, 

"Undaunted" and weather satellites to pioneer 
ocean study; July p. 25. 

Waves, internal, oceanographers study; Oct. p. 12. 

EQUIPMENT NOTES 
No. 23--Special small-clam retainer and bottom 
sampler designed; Feb. p. 23. 

No. 24--Parachute-type sea anchor; May p. 34. 

ESTUARIES 
Alaska, hydrology of studied; July p. 19. 
Aquatic environment, competition for; May p. 27. 
Are they necessary?; Nov. p. 37. 
Atlantic Coast, save-the- campaign is an- 
nounced; July p. 6. 

ETHIOPIA 
Sweden supplies fish protein concentrate to 3 
Apr. p. 37. 

EUROPE 
Transshipment of -caught fish from St. Pierre 
& Miquelon Islands; Oct. p. 65. 

U.S. promotes lesser known fishery products in 
trade fairs; July p. 37. 

Vigo (Spain) is 's no. 1 fishing port; Mayp. 58. 



EUROPEAN ECONOMIC COMMUNITY 
Common fisheries policy delayed; Nov. p. 60. 
Plans for fisheries policy delayed; Mar.p.50, 
Reports on fisheries; Apr. p. 36. 

EUROPEAN FREE TRADE AREA (EFTA) 
Keeps trade restrictions on fishery products; Nov. 

p. 60. 

EUTROPHICATION 
Task force studies of lakes; Jan. p. 7. 

"EVERGREEN" 
International ice patrol off Grand Banks, U.S, Coast 
Guard vessel ; Jan. p. 8. 

EXECUTIVE OFFICE OF THE PRESIDENT (see 
NATIONAL COUNCIL ON MARINE RESOURCES AND 
ENGINEERING DEVELOPMENT) 

"EXPLORER" 
Train unemployed for jobs in oceanography, 
used as classroom to; Dec. p. 18. 

EXPLOSIVES 

Safety bulletins issued on 
p. 25, 

» radar use; Apr. 

EXPORTS 
Brazil expands frozen fish ; Mar. p. 65. 
British pound devaluation hits Japanese canned 
salmon and crab ; Jan. p. 60. 

Chile's output and of fish meal & oil, whale 
meal & oil; June p. 70. 

Communist China's fish 
Apr. p. 60. 

Denmark: 
fishing industry, report on, Jan.-Sept. 1967; Jan. 

p. 49. 
herring minimum prices set; Nov. p. 71. 
mussels to the Netherlands; Jan. p. 51. 

Fish meal, FEO countries in 1966 and 1967; Apr. 

p. 38. 
Iceland: 
levies raised on fishery products; June p. 66. 
selected fishery products, Jan.-Sept. 1966-67; 
Feb. p. 48. 

stockfish drop; July p. 65. 
India, shrimp: 

products increased; Jan. p. 63. 
to U.S.; Oct. p. 91. 

Japan: 
canned: 
fish product 
Demise 

mackerel: 
jack, 1967; Apr. p. 55. 
more Ss DeCRp oo. 

oysters hit record in 1967; May p. 64. 
marine products declined in 1967; Apr. p. 54. 
swordfish: 
frozen, cut to U.S. in FY 1968; Mar.p. 68. 
prices at record high; Nov. p. 84. 

tuna: 
assessments raised on 

canned in brine: 
extra-large can; Oct. p. 86. 

prices increased; Dec. p. 89. 
to U.S.; Oct. p. 86, Dec. p. 89. 

to Hong Kong rise; 

targets set for FY 1968; June 

3; Jan. p. 63. 
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EXPORTS 
Japan: 
tuna: 

canned pet-food decline; Oct. p. 86. 
dropped; Feb. p. 53, Apr. p. 53, July p. 71. 
frozen: 

losing lead in U.S. market; Apr. p. 54. 
prices, U.S,; Mar. p. 67, Apr. p. 54, July p.72, 
Oct. p. 85, Nov. p. 83. 

quotas reduced; May p. 64. 
slump cuts inspection revenue; Apr. p. 53. 

prices unchanged, Atlantic; Mar. p. 68. 
quotas to U.S. cut; Apr. p. 54. 
Taiwanese and S. Korean through traders 
increasing; Jan. p. 64. 

vessel rose in 1967; June p. 73. 

Lobster, spiny fishery; July p. 67. 
Mexico shrimp ahead of 1966; Jan. p. 55. 
Norway: 
first-quarter 1968 reported in; June p. 63. 
fishery products, 1967; Apr. p. 44. 
fish protein concentrate BADEXOS j5 Uo 
klipfish , price decline hits; Mar. p. 61. 
rights to U.S., new group granted; Apr. p. 44. 
trends of fishery products, report on; Jan. p. 49. 

Portugal: 
canned fish pack up, down; Mar. p. 60. 
fish meal and oil production and ; May p. 57. 

United Kingdom seeks to fishery techniques; 
June p. 61, 

"FAIRWEATHER" 
Commissioned; Nov. p. 13. 

FAR EAST 
USSR fails to provide carriers and processing ves- 
sels for her fisheries; Nov. p. 65. 

FAROE ISLANDS 
Canadian fishing grounds may be lost; Jan. p. 51. 
Denmark will support shipbuilding activity; 
Feb. p. 46. 

Fish off Greenland; Nov. p. 71. 
Norway, order more fishing vessels from; Apr. 

p. 45. 
Salmon caught near ; June p. 66. 

FEDERAL WATER POLLUTION CONTROL ADMINIS- 
TRATION 
AEC aids in Columbia River thermal study; Oct. 
Deus 

Boston Harbor (Mass.) pollution conference called; 
May p. 23. 

Columbia River: 
temperature study, advisers appointed to aid; Nov. 

De Gs 
warmed, 

Mar. p. 5. 
Eutrophication of lakes, task force studies; Jan.p.7. 
Lake Erie, plan to save; Nov. p. 5. 
Lake Michigan cleanup, Federal-4-state: 

contracts awarded for dead alewives; June p. 8. 

enforcement conference in January; Jan. p. 5. 
plan drafted; Mar. p. 4. 
program, Udall approves; May p. 5. 

Pollution, thermal, biologists and engineers discuss; 
Oct. p. 4. 

Washington State water standards approved; Feb. 
p. 4. 

studies effects on living things; 
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"FERRELL" 
ESSA vessel to study circulatory current patterns 
of the east & gulf coasts; June p..14. 

FERTILIZATION 
Steelhead (trout) eggs are fertilized with frozen 
sperm for first time; Apr. p. 8. 

FIJI ISLANDS 
"Gonedau" new fishery research vessel launched; 
Feb. p. 57. 

FILM(S) 
"Fishermen of Tacoma," Yugoslav planned docu- 
mentary on; June p. 67. 

"Mullet Country,'' BCF-produced: 
award won; Dec. p. 34. 
released; Aug.-Sept. p. 27. 

FINLAND 
OECD membership, studies; Feb. p. 38. 

FINLEY, BOB E, 
Golden Chef award, marketing services chief wins; 

July p. 38. 

“ISH! 
Scripps finds its --an electronic, seafloor- 
mapping instrument; Aug.-Sept. p. 16. 

FISHERIES TRAINING CENTER 
Asia, southeast, center closer to reality; Apr. 

p. 60. 

FISHERMEN 
Canada: 
gives emergency financial help; July p. 54. 
licenses lobster ; Apr. p. 42. 

Denmark needs fishing vessel crews; Jan. p. ol. 

Friday meat hurts New England ; Feb. p. 2. 
Illegal netters attracted by big fish in the bays of 
Texas; Apr. p. 14. 

Peruvian win benefits; Dec. p. 85. 
Swedish have marketing problems; July p. 65. 
USSR: 
training on high seas promoted; June p. 57, 
unsinkable suit; Feb. p. 48. 

FISHERY STATISTICS 
USSR's scientist says their 
p. 73. 

are poor; Oct. 

FISH EXPO 
Massachusetts, Boston, 2nd 

June p. 10. 

set for October; 

FISH-HANDLING 
Ireland issues regulations; Feb. p. 48. 

FISHING LIMIT(S) 
Japan: 
Indonesia, signs fishing agreement with; Oct, 

p. 89. 
Mauritania's 12-mile , seeks to negotiate; 

June p. 54, 
Mexico 12-mile fishing zone talks resume; Apr. 

p. ol. 
Spain 12-mile talks urged; Apr. p. 57. 

Mexico and U.S. agree on fishing zones boundaries; 
Apr. p. 36. 

FISHING LIMIT(S) 
Norway stops Danish and Swedish fishing in 12-mile 

; Nov. p. 59. 

Soviet fleet leaves Argentine 200-mile zone; June 

Demelis 
United Nations members, breadth of territorial seas 
and fishing jurisdiction claimed by; Apr. p. 40. 

FISH INSPECTION 
France; Oct. p. 78. 

FISH INSPECTION ACT 
President asks for; Mar. p. 6. 

FISH IRRADIATION 
Ivory Coast plans project; July p. 76. 

FISH MARKET 
Soviets build floating 
Aug.-Sept. p. 83. 

FISH MARKING 
Salmon, 
May p. 22. 

FISH MEAL 
Broiler growth study, TVA's lakes shad and carp 
used in; Aug.-Sept. p. 11. 

Canada: 
fire destroys new plant at Stephenville (Nfld.); 
Apr. p. 42. 

midyear report on; Dec. p. 74. 
production and trade, 1966-67; July p. 55. 

Chile: 
output and export during 1967; June p. 70. 
production; Jan. p. 58, Feb. p. 50, Mar. p. 65. 

Denmark, plant: 

expand, largest; Feb. p. 46. 
fishermen buy control of; Apr. p. 45. 
launches first floating; Dec. p. 78. 

Exports, FEO countries in 1966 and 1967; Apr.p. 38. 
Ireland, new plant for; Feb. p. 48. 
Japan: 
imports Soviet ; Nov. p. 84. 
report on industry situation; Feb. p. 53. 

Mexico, processing plant opens (San Blas, Nayarit); 
Jan. p. 58. 

Netherlands imports, report on 1967 

p. 47. 
Norway: 
high-protein plant in operation; Nov. p. 73. 
produces low-fat, high-protein ; June p. 64. 
production to be lower in 1968; June p. 63. 

Peru: 
consortium to begin bulk shipments; June p. 68. 
first bulk shipments of; Nov. p. 78. 
industry, report on; June p. 68. 

producers appeal to Government; Apr. p. 52. 
production; Mar. p. 63, Apr. p. 51, Aug.-Sept. p. 92, 

on Rostov-on-the-Don; 

method, new, approved in Oregon; 

; Apr. 

Oct. p. 84. 
Portugal, production and exports of and oil; 

May p. 57. 
South-West Africa plans silos for pellets; Nov. 

p. 92. 
USSR enters world markets; May p. 54. 

U.S, production declined in 1967; Mar. p. 3. 
West Germany, conference held on; Dec. p. 70. 
World: 
production; Jan. p. 46, Apr. p. 38. 
stocks are high; Mar. p. 50. 



FISH OIL(S) 
Australian imports drop; Aug.-Sept. p. 107. 
Canada, marine oil, summary of 1967 situation; 

June p. 56. 
Chile: 
output and export during 1967; June p. 70. 
production: 
drops in 11-month period; Feb. p. 50. 
report on 1967; Mar. p. 65. 

Denmark, marine market, the 1966-67; July 

p. 67. 
Ecuador, ruling creates favorable market for 9 

Oct. p. 83. 
Herring, European prices decline; May p. 46. 
Japanese report on industry situation; Feb. p. 53. 
Marine , USDA forecasts increase in 1968 

world production; Mar. p. 50. 
Netherlands, production and import increase; Jan. 

p. 52. 
Peru, report on production; Mar. p. 63, Oct. p. 84. 
Portugal, production and exports of fish meal and 

; May p. 57. 
United Kingdom: 
marine: 
gain at home; July p. 66. 
situation in, 1967 summary; June p. 62. 

U.S. production declined in 1967; Mar. p. 3. 

FISH PIER 
Boston (Mass.) complex proposed by Port 
Authority; Oct. p. 19. 

FISH PROTEIN 
United States helps Thailand develop 
ments; Oct. p. 64. 

supple- 

FISH PROTEIN CONCENTRATE (FPC) 
Aid to A,I.D.--two BCF experts to explore problems 

of producing, distributing and marketing in 
Africa; Mar. p. 19. 

Canada, Food and Drug Directorate says 

be wholesome; Jan. p. 48. 
"Cape Flattery I," floating plant, begins operation 
in Puget Sound; Dec. p. 23. 

Market survey set for Chile and S. Korea; Oct. p. 64. 
New Bedford (Mass.) commercial factory to produce 

is dedicated; May p. 23. 
Norway exports; Dec. p. 77. 
Plant (Port of Grays Harbor, Aberdeen, Wash.), 

U.S. awards contract for; Nov. p. 1. 
Sweden supplies to Ethiopia; Apr. p. 37. 
Texas A & M University, pilot-research plant 

at; Mar. p. 14. 

can 

FISH PUMP 
Brailing operation, will improve; Dec. p. 34. 
Denmark's trawler is equipped with trawl block and 

SOCts Pemtits 

FISH SCHOOLS 
"Oregon" surveys midwater 
June p. 31. 

Space, can 

off east coast; 

be spotted from?; Nov. p. 22. 

FISH SOLUBLES 
U.S. production declined in 1967; Mar. p. 3. 

FISH STICKS 
Fish dust eliminated; June p. 52. 
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FLORIDA 
Acoustic signals attract fish; Oct. p. 21. 
EDA approves funds to develop jobs in fishing in- 
dustry; Mar. p. 14. 

Herring, thread: 
aid to fishery; Mar. p. 19. 

reared in Miami TABL; Oct. p. 25. 
Laboratory--''Window on the Sea''--built; Oct. p. 21. 
Miami: 
drift bottles, lab releases more; Oct. p. 27. 
ESSA laboratory in 5 Oct. ps to. 
Gulf and Caribbean Fisheries Institute holds 21st 
annual meeting; June p. 10. 

lab has new radio station; Apr. p. 24. 
Mullet, spawning, Army Engineers aid millions 
through Okeechobee Waterway; Jan. p. 14. 

Public lands, bans sales of certain; June p. 21. 

Scallops, calico: 
beds, greater use expected; Mar. p. 14. 
"Oregon:"' 
dredges off Georgia and ; June p. 31. 

explores east coast of grounds; Apr. p. 
p. 19, Aug.-Sept. p. 39)/Oct. p. 35, Dec. p. 39. 

resources evaluated; Dec. p. 35. 

Shrimp: 
culture, TV documentary to include Miami lab's; 

Dec. p. 34. 
pink, and pompano, mass culture studied by Miami 
University; Apr. p. 13. 

raised from larval stage in ''farming the seas" ex- 
periment; Feb. p. 18. 

FOOD AND AGRICULTURE ORGANIZATION 
Bay of Bengal, Pakistan and survey; Apr. p. 59. 
Caribbean Fisheries Development Project: 
issues first-half 1968 report; Oct. p. 65. 

vessels ("'Alcyon," ''Calamar," & ''Fregata'') are 
active; Feb. p. 38, Mar. p. 52, Apr. p. 39. 

Caribbean Sea and adjacent regions symposium, 
-UNESCO, held Nov. 18-26, in Willemstad, 

Curacao, Netherlands Antilles; May p. 47. 
Central American Fishery Development Commission 
meets on Nov. 28-30, 1967, inSan Jose, Costa Rica; 

Feb. p. 49. 
Colombia gets UNDP/ fisheries development 
project; Mar. p. 64. 

Conference on port and marketing facilities; Jan. 
p. 46, May p. 46. 

Eastern Central Atlantic fishery committee being 
organized; Apr. p. 36. 

Ocean's potential, BCF director at Second Tech- 
nical Conference on Fishery Research Craft says 
world cooperation is needed to realize; June p. 1. 

Polluted seas, Dutch hydrographer warns at the 
opening of the 3rd session of the Committee 
on Fisheries; May p. 48. 

South Korea joins two international fisheries com- 
missions ( Indian Ocean Fisheries Commis- 
sion and Fisheries Committee for the Eastern 
Central Atlantic); Apr. p. 58. 

Study tour in USSR for developing nations; Jan. p. 35. 
Technical conference on research vessel craft co- 
sponsored by BCF and held in Seattle, Wash., 
May 18-24; Mar. p. 54. 

Tuna: 
Atlantic, may come under international protection; 
May p. 49. 

stocks in Atlantic & Indian Oceans, 
assess; Nov. p. 58. 

USSR fish culture seminar held in; May p. 54. 

experts 
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FOOD AND AGRICULTURE ORGANIZATION (cont.) 
Vessels, orders 2 multipurpose in Norway; 

Mar. p. 55. 

FOOD AND DRUG ADMINISTRATION 
Shellfish sanitation workshops well attended in 
Eureka, Calif., and Newport, Oregon; Jan. p. 7. 

FOOD FAIR, INTERNATIONAL 

U.S. firms (10) participate in Munich 
p. 3. 

; Nov. 

FOOD PROCESSING 
South Korea plans expansion; Mar. p. 70. 

FORD FOUNDATION 
Science of Ecology, aids; Aug.-Sept. p. 7. 

FOREIGN TRADE (also see EXPORTS, IMPORTS) 
Denmark's devaluation produces mixed bag; Feb. 

p. 44. 
United States 
Jan. p. 4. 

policy, future of, under study; 

FRANCE 
"Adrian Pla," exploratory fishing vessel goes on 
reef off Mexico; May p. 61. 

Ecuador seeks aid for fisheries development; 

Feb. p. 49. 
Fisheries of; Aug.-Sept. p. 74. 
Fishing industries are in trouble, some major; 

July p. 50. 
Fish inspection; Oct. p. 78. 
Fleet: 
declines; Aug.-Sept. p. 78. 
neared 14,000 fishing vessels as 1967 began; Jan. 

Deo. 
Loan, large fisheries, made to Mexico; Jan. p. 55. 
Mexicans to be taught deep-water shrimp trawling 
by trawler crew ("Louis Caubriere’'); Mar. 
pe63e 

Ocean study will help fishing; May p. 58. 
Protein from petroleum products, plant to produce; 
June p. 62. 

Seminar on marine radioecology in December; Oct. 
p. 67. 

Strikes limit imports of fishery products; Julyp. 64. 
Technical assistance to Mexico; Oct. p. 84. 
Tuna: 
fishing in Mediterranean experimental; Jan. p. 52. 
vessels developed for live-bait and purse-seine 
fishing; Aug.-Sept. p. 78. 

USSR: 
cooperate in fishery matters; May p. 45. 
refrigerated fish transports, 12, ordered from 

Oct per ias 

FREEZING 
Hake, South African, should be frozen at sea, U.K. 

report says; Mar. p. 72. 
Norway, Protan method improved; July p. 58. 

"FREGATA" 
UNDP /FAO Caribbean Fisheries Development Proj- 

ect vessel active; Feb. p. 38, Apr. p. 39. 

FRESH FISH 
Containers, insulated, improving and expanding the 
distribution of fresh (unfrozen) seafoods by means 
of iMars'p. 39). 

FRESH FISH 
Denmark regulates sales of packaged ; Nov. 

p. 22. 
Flying to market; Mar. p. 24. 
ICC blocks reduction in 
Precautions, proper, to keep 
Sept. p. 108. 

Shipment, controlled atmosphere, of 
Oct. p. 27. 

market area; Feb.p.7. 
for table; Aug.- 

studied; 

FRESH-WATER FISH 
USSR, railroad car transports live ; Nov. p. 68. 

FROZEN FISH 
Brazil expands 
Japan: 

cut in production is proposed; Oct. p. 85. 
more people eat; Feb. p. 51. 
tuna exports up, prices down; Oct. p. 85. 

Thawing, vacuum-steam, of is tested; Oct. 

p. 26. 
USSR buys 

exports; Mar. p. 65. 

from British; Apr. p. 48. 

GEAR 
Bottom longline explorations in the Gulf of Mexico-- 

a report on "Oregon II's" first cruise; Oct. p. 57. 
Canada discontinues fishing insurance; Dec. 
Peo. 
"Cobb :" 
black cod pot fished with encouraging results; 
Dec p-nso: 

gear evaluation cruise off Washington completed; 
Jan. p. 19. 

Deepwater traps yield record landings of New tng- 
land lobster; Dec. p. 12. 

Denmark: 
propulsion engines, Soviets and Poles to buy; June 

p. 93. 
storm damages US$2 million worth of fishing 
Jan. p. 51. 

Emergency water pump available for New England 
demonstration; July p. 38. 

Floating trap net for use in reservoirs; Dec. p. 62. 
"Hero" conducts fishing trials; Oct. p. 26. 
Japan: 

long-line lure, new, catches more fish; Feb. p. 52. 
thefts off Mexico; Oct. p. 89, Nov. p. 85. 

"Kaho" cruise shows value of electrical field with 
bottom trawl; Aug.-Sept. p. 31. 

Lobster enters trap--then keeps out others, film 
shows; Aug.-Sept. p. 26. 

Lobster pot (trap): 
collapsible is suited for Continental Slope fishing; 
Mar. p. 18. 

new, may open offshore (Gloucester, Mass.) fish- 

ery; Junep. 22, Aug.-Sept. p. 28. 
"Miss Behavior" studies use of longline to capture 
swordfish; Aug.-Sept. p. 42. 

"Oregon II" tests sonar and longlines on first cruise; 
Apr. p. 17. 

Panamanian fishermen grateful for BCF gift of haul 
seine; Aug.-Sept. p. 11. 

Purse seine, fast-sinking (hybrid): 
catches elusive school; Oct. p. 26. 
developed; July p. 35. 
tested; Nov. p. 21. 

Sea anchor, parachute-type (Equipment Note No. 24); 
May p. 34. 

Trawl net reels, recent innovations for; June p. 42. 



GENERAL AGREEMENT ON TARIFFS AND TRADE 
(GATT) 
Ireland joins 

p. 45. 
as a full contracting party; Jan. 

GENETICS 
Hake, Pacific, variants point to isolated populations 

of; Oct. p. 25. 
Tuna, skipjack, South Pacific 
studied; Apr. p. 22. 

composition 

GEOLOGICAL SURVEY 
Bering Sea floor survey planned (jointly with 
and ESSA); July p. 11. 

Geophysical seismic survey of the Outer Continental 
Shelf--from Florida waters through the Georges 
Bank area; Mar. p. 7. 

Gulf of Mexico geologic survey begins; May p. 8. 

GEORGES BANK 
Norway, many dogfish caught on 8 IDSs 195 fo 
Pair trawling by foreign vessels presents hazard; 
Oct. p. 2. 

Survey shows more cod, fewer haddock; Mar. p. 3. 

"GEOR-GEE" 
Shrimp, spot, does not find commercial 
amounts of; Aug.-Sept. p. 37. 

GEORGIA 
Crab, blue, deaths increase in South Carolina- 

area; June p. 9. 
Scallops, calico, Oregon" dredges off 
Florida; June p. 31. 

and 

GERMANY, EAST (see EAST GERMANY) 

GERMANY, WEST (see WEST GERMANY) 

"GERONIMO" 
Gulf of Mexico, late-summer waters surveyed by; 
Aug.-Sept. p. 56. 

Taken out of service; Apr. p. 24. 

GHANA 
Industry expansion, plans; Nov. p. 91. 

"GILBERT, CHARLES H." 
Hawaii, studies thermocline west of; Apr. 

Ds LO}: 
Live baits for skipjack tuna, 
Shad, threadfin: 

and nehu about equal tuna bait 
p. 33. : 

bests nehu as tuna (skipjack) bait; Feb. p. 20. 
compared with nehu as tuna (skipjack) bait; June 

p. 34. 

tests; Nov. p. 30. 

finds; Oct. 

GLACIER 

BCF scientist aboard USCGS "'Eastwind" aids Coast 
Guard's study; Dec. p. 52. 

GREAT LAKES 
Fish stocking, 1968, underway; Apr. p. 10. 
Production: 
in 1967 is greatest since 1956; June p. 8. 
1967 and 1966; Apr. p. 10. 
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GREECE 
Catch, 1967, was down; May p. 57. 

Fisheries of; Aug.-Sept. p. 78. 
Fishing industry has problems; Oct. p. 81. 

GREENLAND 
Faroese fish off; Nov. p. 71. 

Fisheries are in trouble; June p. 65, July p. 50. 
Japanese firm interested in fishing bottom- 
fish; Apr. p. 56. 

Salmon: 

catch, 1967, near 1964 record; Mar. p. 58. 
Denmark fishes off 3; Nov. p. 70. 

Seal skins, auction in Denmark; May p. 57. 

Subsidies, more recommended in BIDYXeS 15 Wile 

GROUNDFISH 
Bering Sea catch up; Nov. p. 83. 
Canada, agreement reached on floor-price plan; Oct. 

p. 69. 
Imports: 

tariff rate quota for 
1968; Mar. p. 2. 

U.S. studies effects of; May p. 4. 
U.S.-USSR survey conducted off mid-Atlantic Coast; 
Dec. p. 72. 

fillets, U.S. set for 

GUATEMALA 
Marine resources, exploitation in ; Aug.-Sept. 
p. 89. 

GUIANAS 
Japan shrimp fishing off; Oct. p. 88. 

GULF AND CARIBBEAN FISHERIES INSTITUTE 
Annual meeting at Miami Beach, Florida; Junep. 10. 

GULF OF CALIFORNIA 
Mexico surveys; Nov. p. 75. 

GULF OF GUINEA 
Guinean trawling survey, report on; June p. 78. 
United States tuna, commercial seiners, 3, fish in 

invOecs 19 G6i- Jans prid. 

GULF OF MEXICO 
All-aluminum shrimp trawler will fish in 

1969; Dec. p. 14. 
Bottom longline explorations in the 
on "Oregon II's" first cruise); Oct. p. 57. 

Coast Guard begins loran "all-weather" navigation 
in; Nov. p. 7. 

Geologic study of begins; May p. 8. 
"Geronimo" surveyed late-summer waters of the; 
Aug.-Sept. p. 56. 

Herring, thread, new fishery in eastern ;Junep. 36. 

Japan (''Kaimon Maru") to explore off; Apr. p. 55. 
Loran stations, new, in ; Mar. p. 5. 

Trawlers, freezer, more active in shrimp fishery; 

May p. 68. 

(A report 

GULF STREAM 
Scientists puzzled over 

p. 14. 
Whales observed in western 

meander; Aug.-Sept. 

3; May p. 9. 

GUTTING MACHINE 
United Kingdom develops on-board |) Decypsoil. 
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GUYANA 
Shrimp: 
industry halted by labor dispute; Aug.-Sept. p. 91. 
inspection; Aug.-Sept. p. 92. 

Territorial sea 3-12 miles off , Venezuela 
claims; Oct. p. 82. 

HADDOCK 
Georges Bank survey shows more cod, fewer 
Mar. p. 3. 

HAITI 
Lobster, spiny fishery; Aug.-Sept. p. 90. 

HAKE 
"Baron" finds few ; June p. 26. 
"Cobb" finds no large adult schools; June 
p. 26. 

"Horizon" surveys larvae in northern part of 
California Current; Mar. p. 22. 

Japan, U.S. Pacific northwest: 
fishery cut again; Feb. p. 51. 
review of fishing; Jan. p. 60. 

Pacific: 
behavior limits efficient harvest to daylight hours; 
Feb. p. 20. 

genetic variants point to isolated populations of 
3; Oct. p. 25. 

Peru consultants recommend 
government; Apr. p. 52. 

South Africa should be frozen at sea, U.K. 
report says; Mar. p. 72. 

Washington: 
fishery cut as market demand drops; Apr. p. 16. 
Puget Sound, 3 vessels fish for; Dec. p. 23. 

industry to 

HALIBUT 
Commission sets 1968 north Pacific 
tions; Mar. p. 51. 

Halibut Association of North America promote 
to overcome depressed market; Mar. p. 5. 

regula- 

Pacific, U.S. landings are below normal; Aug.-Sept. 

Palas 
Recipe for broiled steaks; Apr. p. 35. 
Smoking , cut weight loss when; May p. 6. 
Traps to capture under study, use of; July 

p. 26. 

HARBOR 
Mexico building major Yucatan port; Mar. p. 62. 

HATCHERY 
Salmon: 
Canada opens world's largest rearing station, St. 
John River in New Brunswick; July p. 53. 

chinook (king), fall, from U.S. planted in 
Willamette River (Oregon-Washington); Mar. 

peelio. 
Oregon (first state)-U.S,. financing of; Mar. p. 14. 

HAWAII 
Air link with Alaska, seeks; June p. 21. 
"Cromwell" conducts bottom trawling survey 
around; Aug.-Sept. p. 41. 

"Gilbert": 
studies thermocline west of; Apr. p. 19. 
tuna bait, threadfin shad and nehu about equal as; 

Oct. p. 33. 
Ultrasonic tags in sonar tracking of tunas studied 
in ; Oct. p. 34. 

HAZARD(S) 
Navigational of Maine, N.J., & Maryland, 

search for; Oct. p. 12. 

Pair trawling by foreign vessels presents 
Oct. p. 2. 

Underwater obstructions to Delaware Bay, C&GS 

seek; Oct. p. 11. 

2 

HEALTH, EDUCATION AND WELFARE, DEPARTMENT 
OF (see also FOOD AND DRUG ADMINISTRATION) 
Oil spillage, U.S. agencies will act quickly to clean 
up; Dec. p. 12. 

"WERO!'! 

Conducts fishing gear trials; Oct. p. 26. 

HERRING 
Alaska spawn-on-kelp fishery, quotas set for; May 

p. 20. 
Artificial light studied, attraction of 

p. 28, 
Brit abundance off northeast coast, ''Rorqual" stud- 
ies; Aug.-Sept. p. 31. 

Canada: 
British Columbia: 
fishing stops; Feb. p. 40. 
landings and products fall sharply; May p. 51. 
prices tumble in; Jan, p. 47. 

reduction fishery closure continues; July p. 54. 

Denmark: 
fishes young in North Sea; Nov. p. 70. 
sets minimum prices for exports; Nov. p. 71. 

European oil prices decline for; May p. 46. 
Iceland: 
catch, 1967; Feb. p. 47, July p. 65. 

grants processing aid; Aug.-Sept. p. 85. 
limitation put on fishery; Apr. p. 46. 
strike, fishery, settled; Oct. p. 77. 
tries to depend less on ; June p. 66. 

Japan, roe: 

on kelp, import quota allocated for; June p. 74. 
report on imports, production, prices; Apr. p. 55. 

Naval Oceanographic Office, U.S., tracks 

for Iceland by plane; May p. 12. 
Norway: 
canners hurt by poor catch; July p. 58. 
equips factoryship; Nov. p. 73. 
fishery fails in West; May p. 56. 
winter fishery; July p. 57. 

Post-metamorphosed 
studied; Oct. p. 30. 

Recipe--busy day canapes; June p. 45. 
Sea: 
"Delaware'' samples populations; Dec. p. 41. 
Massachusetts fishery changed; Feb. p. 17. 

Thread: 
Florida: 

aid to fishery; Mar. p. 19. 

reared in Miami TABL; Oct. p. 25. 
Gulf of Mexico, eastern, fishery in; June p. 36. 

USSR studied North Sea ; Feb. p. 42. 
West Germany transships salted from St. 
Pierre; Nov. p. 69. 

tosn@cts 

and their environment 

HONDURAS 
Fishing industry, report on; Jan. p. 59. 
Lobster, spiny, fishery; June p. 71. 

Shrimp vessels ordered from Spanish firm; May 

p. 61. 

zone 



HONG KONG 
Communist China's fish exports rise; Apr. p. 60. 
Exhibition held; Apr. p. 60. 

"HORIZON" 
Hake larvae survey in northern part of California 
Current; Mar. p. 22. 

HUDSON RIVER 
Sturgeon, 73-foot, found in ; Mar. p. 16. 

HUMPHREY, HUBERT H. 
Ocean-floor activity, proposes nations de- 
velop legal principles for; Aug.-Sept. p. 1. 

HURRICANE 
Denmark, storm damages US$2 million worth of 

fishing gear; Jan. p. 51. 
LASER beam can aid forecasting; Mar. p. 8. 
Texas qualifies for U.S, aid as result of 
Beulah; Feb. p. 19. 

ICELAND 
"Bjarni Saemundsson,"' new oceanic research ship 
planned; July p. 64. 

Catch, 1967; Feb. p. 47, Mar. p. 58. 
Cod catch increased; Aug.-Sept. p. 84. 
Currency devaluation, aids fishing industry after; 
Feb. p. 47. 

Exports: 

levies raised on fishery products; June p. 66. 
selected fishery products, Jan.-Sept. 1966-67; 

Feb. p. 48. 
stockfish drop; July p. 65. 

Fishing industries are in trouble, some major; July 
p. 50. 

Fish plant shutdown, temporary solution found; 

Mar. p. 58. 
Fish slump hits; Aug.-Sept. p. 85. 
Herring: 
catch low in 1967; July p. 65. 

fishery, limitations put on; Apr. p. 46. 
grants processing aid; Aug.-Sept. p. 85. 
strike, fishery, settled; Oct. p. 77. 

tries to depend less on; June p. 66. 
zone tracked by plane by U.S. Naval Oceanographic 
Office for 3; May p. 12. 

Irradiation project begins; Aug.-Sept. p. 84. 
Mid-year fisheries review; Nov. p. 74. 
Shipbuilding is increasing; July p. 64. 

ILLINOIS 
Lake Michigan cleanup, plans; Mar. p. 4. 

IMPORT(S) 
Australian fish oil drop; Aug.-Sept. p. 107. 
Canadian cod fillets, Customs Bureau studies U.S. 

of; Feb. p. 8. 
France, strikes limit 
July p. 64. 

Japan: 
herring roe: 
on kelp, quota allocated for; Junep. 74. 
report on; Apr. p. 55. 

importers form inspection association; Dec. p. 86. 
minced fish from Taiwan; Nov. p. 84. 
salmon roe, expects to 4,000 tons; Nov. 

p. 84. 
shrimp 

of fishery products; 

; Mar. p. 69, Oct. p. 86, Dec. p. 89. 
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IMPORT(S) 
Japan: 
Soviet fish meal; Nov. p. 84. 
tuna increase sharply; Mar. p. 69. 

Malaysia, Sarawak's fish drain foreign cur- 
rency; Nov. p. 86. 

Netherlands: 
fish meal, report on 1967 ; Apr. p. 47. 
fish oil production and increase; Jan. p. 52, 

Salmonid fish species or eggs, regulations 
amended; Feb. p. 8. 

United States: 
fishery products account for about 2% of total 

; Jan. p. 4. 
groundfish fillets, 1968 tariff rate import quota 
set for; Mar. p. 2. 

studies effects of on some fish; May p. 4. 

tuna canned in brine, 1968 quota for; June p. 10. 
value of is up from year ago; Aug.-Sept. 

p. 10. 

INDIA 
Projects are underway to develop fisheries; Jan. 

p. 63. 
Shrimp: 
exports: 
increased, and products; Jan. p. 63. 
to U.S.; Oct. p. 91. 

industry continues to expand; May p. 66. 
Sweden aids fisheries; July p. 51. 

USSR research vessel ("Nauka") visits 
Burma; May p. 45. 

and 

INDIAN 
Canada assists fishermen; Oct. p. 69. 

INDIANA 
Lake Michigan cleanup, plans; Mar. p. 4. 

INDIAN OCEAN 
FAO experts assess tuna stocks in; Nov. p. 58. 

Japan, tuna: 
fishery slackens, prices firm; July p. 75. 
yellowfin catch declined; Nov. p. 61. 

South Korean tuna fleets to fish in sua ip. 0). 

Tuna fishing drops off (by Japan, Taiwan, and S. 
Korea); Jan. p. 64. 

INDIAN OCEAN FISHERY COMMISSION 
U.S. joins ; June p. 54. 

INDONESIA 
Fishing offers promise as food source; Aug.-Sept. 
5 Ste 

Japan: 
shrimp joint venture in delayed; Apr. p. 59. 
signs fishing agreement with snOCE ps0 9): 

Norway and agree on joint fishery venture; 
May p. 43. 

South Korea: 
conduct joint survey of 
p. 54. 

shrimp exploratory fishing off 

p. 63. 
Taiwan aids; Dec. p. 90. 

fishing grounds; Mar. 

planned; Jan. 

INDO-NORWEGIAN PROJECT (INP) 
Spurs investment in fishing; Oct. p. 63. 
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INDUSTRIAL FISH 
Norway, how landings were used (Jan.-May 
1967-68); Aug.-Sept. p. 73. 

INDUSTRIAL FISHERY PRODUCTS 

Denmark's industrial fishery is excellent; Apr. 
p. 45. 

INSPECTION 
Canada, New Brunswick begins fish ; Mayp.53. 

INSURANCE 
Canada discontinues fishing gear SUDEC pe, tole 
Mortgage rules changed; July p. 37. 

INTER-AMERICAN TROPICAL TUNA COMMISSION 
(IATTC) 
Meeting, 1968 annual; May p. 42. 

Tuna: 
eastern tropical Pacific, catch; Feb. p. 38, Dec. 

p. 70. 
yellowfin, quota adopted, increase in 1968; July 

p. 50. 

INTERIOR, DEPARTMENT OF (also see COMMER- 
CIAL FISHERIES, BUREAU OF; FEDERAL WATER 
POLLUTION CONTROL ADMINISTRATION; GEO- 
LOGICAL SURVEY; NATIONAL PARK SERVICE; and 
SPORT FISHERIES AND WILDLIFE, BUREAU OF) 
Funds to states for fish and wildlife, ap- 
portions; July p. 7. 

Marine resources programs unified; Nov. p. 6. 
Oil pollution: 
legislation suggested to control; Apr. p. 9. 
U.S. agencies will act quickly to clean up; Dec. 

po 2: 

Whaling rules (IWC), new , to bring U.S. 
changes; Mar. p. 4. 

INTERNATIONAL ASSOCIATION OF FISH MEAL 
MANUFACTURERS (IAFMM) 
Conference on fish meal held in West Germany; 

Dec. p. 70. 

INTERNATIONAL ATOMIC ENERGY AGENCY 
Iceland begins fish irradiation project in conjunc- 
tion with ; Aug.-Sept. p. 84. 

INTERNATIONAL COMMISSION FOR THE NORTH- 
WEST ATLANTIC FISHERIES (ICNAF) 
BCF and U.S. Coast Guard cooperate to aid 
research; Jan. p. 9. 

Canada accepts new regulations; Dec. p. 75. 
Enforcement officers, Poland and Canada may ex- 
change to see how the other enforces regulations 
of 3; Mar. p. 53. 

Holds 1968 annual meeting in London, England; Oct. 
PalGse 

Japan, 3 more trawlers to fish in area; Aug.- 

Sept. p. 104. 

INTERNATIONAL CONFERENCE ON OIL POLLUTION 
Third held in Rome, Italy; Dec. p. 70. 

INTERNATIONAL COUNCIL FOR THE EXPLORATION 
OF THE SEA (ICES) 
Annual meetings, 56th scheduled for Sept. 30-Oct. 

9, 1968 in Copenhagen (Denmark); Apr. p. 38. 

INTERNATIONAL COUNCIL FOR THE EXPLORATION 
OF THE SEA (ICES) 
Convention to enter into force; Feb. p. 38, Apr. p. 36. 

INTERNATIONAL PACIFIC HALIBUT COMMISSION 
(IPHC) 
Meeting, forty-fourth annual, concluded in Seattle, 
Wash.; Mar. p. 51. 

INTERNATIONAL PACIFIC SALMON FISHERIES COM- 
MISSION 
Salmon, sockeye and pink, predictions for 1968; Mar. 
Daoor 

INTERNATIONAL SYMPOSIUM ON MARINE FOOD 
CHAINS 
Symposium scheduled for July 23-27, 1968, in Aarhus, 
Denmark; Mar. p. 55. 

INTERNATIONAL WHALING COMMISSION (IWC) 
Meetings, calls 2; May p. 48. 
Rules, new world, to bring U.S. changes; Mar. p. 4. 
Whale catch, Antarctic, reported 1967/68; Mayp. 47. 

INTERSTATE COMMERCE COMMISSION (ICC) 
Fresh-fish market area, blocks reduction in; 

Feb. p. 7. 

INVENTION(S) 
Container, new, is successful, shipping test of; July 

p. 36. 
Japanese, lure, new long-line catches more fish; Feb. 

Demos 
Mechanical feeder aids fish farmer; July p. 7. 

Rescue beacon for all craft; Mar. p. 56. 
Special small-clam retainer and bottom sampler de- 
signed--Equipment Note No. 23; Feb. p. 23. 

Sonar principle, reversing; Aug.-Sept. p. 43. 
System for transporting fingerling fish safely down- 
stream past a dam patented; Apr. p. 29. 

USSR, unsinkable suit; Feb. p. 48. 
United Kingdom: 
develops on-board gutting machine; Dec. p. 81. 
inflatable skirts for hovercraft patented; Julyp. 41. 

Vacuum evisceration, a modern method of cleaning 
fish at sea; July p. 39. 

IRAN 
Shrimp industry; Aug.-Sept. p. 110. 
Sweden will aid fishery development; Apr. 

p. 38. 

IRELAND 
Fish-handling regulations issued; Feb. p. 48. 
Fish meal plant on West Cork coast, new; Feb. p. 48. 
GATT joined by as a full contracting party; 
Jan. p. 45. 

Industry, fishing, growth continues, reports Irish 

Sea Fisheries Board (ISFB); May p. 59. 
Trade agreement, signs fishery; May p. 43. 

IRISH SEA FISHERIES BOARD (ISFB) 
Industry, fishing, growth continues, reports board; 
May p. 59. 

IRRADIATION 
Denmark ceases 
Ocean perch, Pacific, 

of; Aug.-Sept. p. 26. 

research; Oct. p. 74. 
at sea improves quality 



IRRADIATION (cont.) 
West Germany's industry considering on-board 

; Oct. p. 80. 

ITALY 
Catch in 1967 like 1966's; Aug.-Sept. p. 86. 
ICES Convention likely to enter into force ( 
the last of 16 signatory nations "unofficially 
ratified); Feb. p. 38. 

Japan, tuna: 
rejected by ; Nov. p. 73. 
trade mission to ; Oct. p. 89, Dec. p. 86. 

Motherships built; Oct. p. 78. 
Office of International Trade Promotion (BCF): 
fish promoted in Milan; Mar. p. 25. 
trade fairs, aids 10 U.S. firms taking part in 
London and Milan; Jan. p. 24. 

Oil pollution, third International Conference of the 

Sea held in Rome; Dec. p. 70. 
Tuna: 
canned production is still rising; Apr. p. 47. 
Japanese- mothership ("Tuna No. 1") re- 
ports good W. African fishing; Mar. p. 54. 

Uruguay grants concession to firm; Dec. 
p. 85. 

IVORY COAST 
Fish irradiation project, plans; July p. 76. 
Soviet research vessel (''Akademik Kurchatov,"') 
visits; June p. 60. 

JAPAN 
Alaska, consulate sought in; Oct. p. 67. 

Antarctic: 
whale catch, 1967/68; May p. 47, June p. 54. 
whalers at work; Feb.p. 52. 
whaling season ends well; June p. 74. 

Atlantic, northwest: 
ICNAF area, 3 more trawlers to fish in; Aug.- 

Sept. p. 104. 
trawlers licensed for; Oct. p. 89. 

Australia: 
airlifting live abalone to; Dec. p. 91. 
12-mile fishery zone; Mar. p. 70, Dec. p. 71. 

Bering Sea: 
bottomfish mothership fleets (12) work in; July 

p. 70. 
groundfish catch up in; Nov. p. 83. 
new trawl used in; Oct. p. 88. 
trawl fishery, winter, underway; Feb. p. 51. 

Bottomfish distant-water association formed; May 
p. 66. 

Budget, fishery, is up for 1968; Feb. p. 55. 
Buoys, harbor, utilize motion of waves to generate 

electricity; Dec. p. 91. 
Caribbean market for marine engines, pro- 

motes; Dec. p. 87. 
Catch, 1967 fishery: 

hit high; Nov. p. 83. 
set record; June p. 73. 

Chile explores for tuna off 
p. 80. 

Communist China: 
extends fishery agreement with; Feb. p. 56. 

3; Apr. p. 55, Nov. 

reacts to fishing violations; Oct. p. 91. 
Crab: 
king, prices raised on canned; Dec. p. 88. 

tanner: 
Bristol Bay king-crab fleets report many; Oct. 

p. 87. 
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JAPAN 
Crab: 
tanner: 

process; Apr. p. 57. 
production to reach 7,000 tons; Oct. p. 87. 
restricted fishing; Feb. p. 52. 

Export(s): 
canned: 
British pound devaluation hits crab and salmon; 
Jan. p. 60. 

fish products targets set for FY 1968; June p. 73. 
oysters hit record in 1967; May p. 64. 

marine products declined in 1967; Apr. p. 54. 

swordfish: 
frozen, cut to U.S, in FY 1968; Mar. p. 68. 
prices at record high; Nov. p. 84. 

vessels rose in 1967; June p. 73. 
Fish meal: 
report on industry situation; Feb. p. 53. 
to import Soviet; Nov. p. 84. 

Fish oil, report on industry situation; Feb. p. 53. 
Frozen fish: 
more people eat; Feb. p. 51. 
production, cut proposed in; Oct. p. 85. 

Greenland bottomfish, firm interested in fishing; 
Apr. p. 56. 

Gulf of Alaska: 
large stern trawler (''Kashiwada Maru"), 

to fish in; June p. 75. 

mothership trawl fleet, catch rises for; Jan.p. 61. 
Hake: 
Pacific, fishery cut again; Feb. p. 51. 
U.S. Pacific northwest, review of fishing off; Jan. 

p. 60. 
"Hakone Maru," container ship, launched; July p. 73. 
Highlights of Fisheries director's speech to chiefs 

of Fishery Departments (Prefectures); Apr. p. 53. 
Importers form inspection association; Dec. p. 86. 
Imports: 
herring roe: 
on kelp, allocates quota for; June p. 74. 
production, prices, report on; Apr. p. 55. 

minced fish from Taiwan; Nov. p. 84. 
Indonesia, signs fishing agreement with; Oct. p. 89. 
Industry suffers decline; Dec. p. 86. 
Japan Sea, safety precautions tightened in; Apr. 

Ppeote 
"Kaimon Maru" explore off U.S. east coast and Gulf 
of Mexico; Apr. p. 55. 

"Kaiyo Maru," research vessel: 
North Pacific, returns from; Apr. p. 56. 
South Pacific, to work in; June p. 75. 

Long-line lure, new, catches more fish; Feb. p. yA 

Mackerel, canned: 
exports more; Dec. p. 88. 
jack, 1967 exports; Apr. p. 55. 
UN buys for relief feeding; Feb. p. 52. 
U.S. market surveyed; Nov. p. 85. 

Marine engines, promotes Caribbean market 

for; Dec. p. 87. 

Mauritania: 
fisheries director visits 
12-mile limit, 

Mexico: 
agree on fishing off Mexico; Mar. p. 53. 
gear thefts: 
again seeks protection from; Nov. p. 85. 
long-liners report of; Oct. p. 89. 

12-mile fishing zone talks resume; Apr. p. 51. 

; Nov. p. 61. 
seek to negotiate; June p. 54. 



JAPAN (cont.) 
Northwest Pacific talks end; June p. 53. 

Oyster canners cut pack; Nov. p. 85. 
Pakistan, east, fish harbor to be built; June p. 55. 
Peruvian fish production, firm to invest in; 

Nov. p. 79. 
Safety precautions tightened in 
p. 69. 

Salmon: 
Arctic, to be fished again in 1968; Jan. p. 62. 

catch was good in 1967; May p. 64. 
delivery prices set, 1968; July p. 70. 

motherships depart for fishing grounds in Bering 
Sea and North Pacific Ocean; July p. 71. 

pink, canned price reduced; July p. 70. 
quotas allotted for 1968; July p. 71. 
red, motherships return with low catch; Oct. p. 87. 
research cruise, U.S. and conduct; May 

P-13052Deer pepo. 
roe, expects to import 4,000 tons; Nov. p. 84. 

Saury: 
catch declined in 1967; Mar. p. 68. 

fishing steady, prices up; Dec. p. 88. 
Sea urchin eggs successfully frozen; Nov. p. 85. 
Seining on distant grounds, government to permit 
only trial; Apr. p. 56. 

Shark, basking, first liver shipment sent from 

Sea; Mar. 

California to 3; June p. 20. 
Shrimp: 
Australian - , joint ventures: 
licenses approved; June p. 77. 
New Guinea, established in, runs smoothly; Aug.- 

Sept. p. 107. 
planned; Apr. p. 37. 

Caribbean fishing increases; June p. 74. 
fishing off Guianas; Oct. p. 88. 
fleet off northeast South America; June p. 75. 

importers adopt standard purchase contract; Nov. 
p. 83. 

imports: 

and prices, Aug.-Sept. 1968; Dec. p. 89. 
decline for frozen; Oct. p. 86. 
rose in 1967; Mar. p. 69. 

Indonesia- joint venture delayed; Apr. p. 59. 
Mexico- culture plan dropped; Feb. p. 49. 
South America, fishing off, progresses slowly; 
Feb. p. 53. 

Southeast Asia: 
Fishery Development Center pact signed in Bang- 
kok, Thailand, by , Thailand, and Singapore; 
Mar. p. 53. 

survey in; Oct. p. 88. 
South Korea: 
agree to study problems; Dec. p. 71. 
buys fishing vessels from; Oct. p. 90. 

Spain 12-mile fishing limit, urges talks; Apr. 
p. 57. 

Spanish Sahara, trawler, 'Inase Maru No. 1" seized 
off; Mar. p. 73. 

Survey, Chile and Peru differ on; May p. 43. 
Tariff cuts, implements Kennedy Round; Nov. 

Delooe 
Trawl: 

exploration off Chile approved; Jan. p. 62. 
fishery production in northern waters; May p.63. 

Trawlers, larger planned; Mar. p. 69. 
Tuna: 

albacore: 
Atlantic, shipped home; Nov. p. 82. 

JAPAN 
Tuna: 

albacore: 
film feeding behavior; Aug.-Sept. p. 104. 
price stabilization program continued; July p. 70. 
summer fishery: 
improves; July p. 71. 
reported slow; June p. 75. 

bluefin tagged off California caught near 
Aug.-Sept. p. 24. 

canned pet-food exports decline; Oct. p. 86. 
canners have problems; Mar. p. 67. 
Chile, explores off; Dec. p. 71. 
export(s): _ 
assessments raised on; Jan. p. 63. 
canned-in-brine: 
extra-large can; Oct. p. 86. 

to U.S.; Feb. p. 53, Aug.-Sept. p. 104, Oct. p. 86, 
Dec. p. 89. 

dropped sharply in April-November 1967; Feb. 
Ds Diode 

frozen: 
declined sharply in 1967; July p. 71. 
losing lead in U.S. market; Apr. p. 54. 
prices for U.S.; Mar. p. 67, Apr. p. 54, July 

p. 72, Oct. p. 85, Nov. p. 83. 
quotas to U.S.; Apr. p. 54, May p. 64. 
slump cuts inspection revenue; Apr. p. 53. 

1967 dropped 60 percent; Apr. p. 53. 
prices unchanged, Atlantic; Mar. p. 68. 
Taiwan and South Korea through 
increasing by; Jan. p. 64. 

fleet(s): 
fish south Pacific & Atlantic; Dec. p. 88. 
operations, report on; May p. 64. 

imports increase sharply; Mar. p. 69. 
Indian Ocean fishing; Jan. p. 64, July p. 75. 
Italy: 
rejects frozen; Nov. p. 73. 

trade mission to; Oct. p. 89, Dec. p. 86. 
longliners report gear destruction by purse seiners 

off Mexico; Aug.-Sept. p. 104. 

"Nissho Maru'' seining good in South Pacific; Feb. 
p. 54. 

packers: 
hampered by shortages; Nov. p. 82. 
merger studied; Nov. p. 81. 

Peru, to long-line off; June p. 74. 

prices: 
fresh and frozen; May p. 65. 

in Mauritius steady; Aug.-Sept. p. 105. 
stabilization considered; Nov. p. 82. 

promotion organization, disbands; Nov. p. 81. 

purse-seine fishery, developments in; Mar. p. 66. 
purse seiner(s): 
"Gempuku Maru No. 82" to fish off West Africa; 
June p. 76. 

"Hakuryu Maru No. 55:;"' 
in eastern Atlantic; Mar. p. 68. 
in eastern Pacific, to seine; Feb. p. 54. 

Pacific, in south & east; Dec. p. 87. 

"No. 3 Hayabusa Maru"! tests skipjack seining off 
New Guinea; Apr. p. 56. 

Pacific, southwest, four to seine in; Feb. p. 54. 

W. Africa, 3 more licensed for; May p. 65. 

UmGnaiNos Lu -Italian mothership reports 
good W. African fishing; Mar. p. 54. 

vessels are fishing in the Pacific, Indian, and 

Atlantic Oceans; May p. 45. 

traders 



JAPAN (cont.) 
Tuna (cont.): 
yellowfin: 
Indian Ocean catch declined; Nov. p. 61. 
U.S. packers reject shipments; Dec. p. 88. 

USSR: 
fishes mackerel off; Dec. p. 81. 
protest fishing off Kamchatka; Aug.-Sept. 

p. 81. 
saury and mackerel fishing expanded off 3 
Jan. p. 54. 

saury, Pacific stocks, meet to assess; Dec. p.71. 
seizes vessels; Oct. p. 66, Dec. p. 71. 
trawler reported off West Coast; Jan.p.54. 

United States: 
conference on fisheries held in Washington, D.C.; 

Dec. p. 72. 
east coast: 
"Akebono Maru No. 51,'' trawler to fish off; June 
Paco. 

poor fishing off; Oct. p. 87. 
trawling off, increases; July p. 72. 

household use of canned tuna in brine, 
veys; Aug.-Sept. p. 12. 

Vessels: 
distant waters, 

foreign, entry into 3-mile zone, 
rule on; Apr. p. 57. 

Water-pollution study team visits Washington, D.C.; 
Dec. p. 12. 

Whale: 
catch quota, 1968 north Pacific set; June p. 73. 
oil prices down; Nov. p. 84. 

SUNS 

plans larger; Dec. p. 87. 
to tighten 

Whaling off Peru and Chile licensed by ; Jan. 
Peas 

Yaizu fish landings; Jan. p. 62, Feb. p. 55, July 

Pp. 2. 

JERUSALEM 
Limnology, 17th International Congress held in 

, August 12-19, 1968; Mar. p. 55. 

JOHNSON, LYNDON B. 
Fish Inspection Act, asks for; Mar. p. 6. 
Marine science affairs in fiscal 1969, asks 

$516 million for; Apr. p. 1. 

"JORDAN, DAVID STARR" 
Anchovy, studies sonar targets to distinguish; 
Dec. p. 38. 

Pacific albacore survey, conducts; Nov. p.27. 

Radar & sonar, follows fish schools with; 

Nov. p. 27. 

"JUNIOR" 
BCF cooperates with to demonstrate effec- 
tiveness of modified universal trawl; Apr. p. 21. 

"kK AHO" 

Electrical field with bottom trawl, cruise 
shows value of; Aug.-Sept. p. 31. 

L. Michigan resources, ''Cisco" and assess; 
July p. 27. 

"KANE, ELISHA" 
Atlantic Ocean north floor, scientists study history 

of; Aug.-Sept. p. 15. 
Gulf of Mexico geologic study begins; May p. 8, 
June p. 15. 
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KENNEDY ROUND 
Japan implements tariff cuts; Nov. p. 83. 

KLIPFISH 
Norway, exports, price decline hits; Mar. p. 61. 

KOLA PENINSULA 
USSR expands polar fisheries; Aug.-Sept. p. 82. 

KOREA, SOUTH (see SOUTH KOREA) 

KRILL 
USSR, '"Akademik Knipovich" studies; July p. 57. 

KUWAIT 
Shrimp fishing, Gulf Fisheries Co. leads region in; 
May p. 70. 

LABORATORY 
Florida builds ''Window on the Sea;"' Oct. p. 21. 

LAKE ERIE 
Commercial catch was down in 1967; Mar. p. 6. 
Interior's Federal Water Pollution Control Ad- 
ministration (FWPCA) plans to save ; Nov. 
Pp. 0. 

Salmon, coho will be introduced into 

195) Wo), 
Walleye tagging study slated for Eastern 8 

May p. 4. 

Pavel 

LAKE MICHIGAN 
Alewife: 
contracts to be awarded for cleanup in 

p. 8. 
catch declines; Dec. p. 11. 
mortality in will continue; Jan. p. 6. 

"Cisco" and ''Kaho™ assess resources; July 
De2ilte 

Clean-up: 
Federal-4 state enforcement conference held; Jan. 

Py 
Udall approves program for ; May p. 5. 
United States and 4 states plan; Mar. p. 4. 

"Kaho'' cruise shows value of electrical field with 
bottom trawl; Aug.-Sept. p. 31. 

Pesticides, States in basin act on; Nov. p. 6. 

; June 

LAKE ONTARIO 
Canada, exploratory fishing in BADKEYeS 19a" AK 

LAKE SUPERIOR 
Gill net vessel was converted to trawler, how; Apr. 

p. 30. 
Sea lampreys 86% less than in 5 years before con- 
trols; Aug.-Sept. p. 11. 

Smelt and chub catches are good; Feb, p. 21. 
Trout, lake, are back in the swim; Feb. p. 5. 

LANDINGS 
American Samoa tuna leveling off; Oct. p.92. 

Argentine fishery continue upward; May p. 61. 
Belgium fishery , 1961-67; Apr. p. 48. 
California: 
anchovies; Feb. p. 17. 
annual report, 1967, on fish and game issued; May 

i> JU), 
pelagic fish dropped in 1967; Feb. p. 17. 
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LANDINGS (cont.) 
Canada: 
Atlantic Provinces! fishery expected to in- 
crease; Jan. p. 47. 

British Columbia herring and products fall 
sharply; May p. 51. 

fell in 1967; May p. 51. 
fisheries trends, Jan.-Aug. 1966-67; Jan. p. 48. 
Ontario, 1968 may prove good fishing year for; 
Dec. p. 74. 

Quebec fishermen broke all catch records in 
1967; May p. 51. 

Chimbote (Peru) is world's no. 1 port in anchovy 
; Mar. p. 63. 

Denmark report on fishing industry, Jan.-Sept. 
1967; Jan. p. 49. 

Great Lakes production 1967 and 1966; Apr. p. 10. 
Greece's fishery down in 1967; May p. 57. 
Iceland slump hits; Aug.-Sept. p. 85. 
Italy catch in 1967 like 1966's; Aug.-Sept. p. 86. 
Japan: 
Yaizu: 
April rise; July p. 72. 
fish down but value up in 1967; Jan. p. 62, 
Feb. 55. 

Mexico, Alvarado pilot fishing port, 1967 
rose at; Apr. p. 51. 

New England: 
April-June 1968 reported; Dec. p. 15. 
1967 ; Feb. p. 4, June p. 6. 

North Carolina for 1967 down 10.5%; Apr. 
Delon 

Norway: 
industrial fish , how they were used; Mar. 

p. 61, Aug.-Sept. p. 73. 
report on 1966-67 and value; Mar. p. 61. 

Papeete Market (Tahiti), of skipjack and 
yellowfin tuna at; Apr. p. 62. 

South Africa, catch up in 1968; Aug.-Sept. p. 109. 
Texas FY 1966-67; Apr. p. 14. 
United Kingdom fishermen press new foreign 

ban; June p. 61. 
United States: 
fishermen landed about 4.1 billion pounds in 1968; 

Dec. p. 1. 
halibut, Pacific, are below normal; Aug.- 
Sept. p. 11. 

salmon, 1967, were way down; Mar. p. 2. 

shrimp set record, 1967; Mar. p. 1. 

LASER 
Hurricane forecasting, beam can aid; Mar. 

p. 8. 

LATIN AMERICA 
Peace Corps wants 60 biologists for fisheries 
projects; Mar. p. 62. 

LAW OF THE SEA 
Fishing rights and obligations on the high seas, 
summary of; Aug.-Sept. p. 8. 

LAW OF THE SEA CONVENTION 
Thailand ratifies 1958 ; Aug.-Sept. p. 105. 

"LIBERTY" 
Purse seine, hybrid, tested; Nov. p. 21. 

LIBYA 
Poland aids fisheries; May p. 70. 

LICENSES 
Sport fishing rose slightly in FY 1967; May 

p. 6. 

LIF EBOAT(S) 
Inflatable skirts for hovercraft patented in England; 
July p. 41. 

LIMNOLOGY 
17th International Congress held in Jerusalem, 
August 12-19, 1968; Mar. p. 55. 

LOAN(S) 
Canada to give fishermen emergency financial help; 
July p. 54. 

Denmark, Royal Danish Fisheries Bank near US$4 
million, FY 1967 by; Feb. p. 45. 

Financial aid to fishing industry, BCF reports on; 
Feb. p. 21. 

French make large fisheries to Mexico; Jan. 
Ps 0). 

Interest on fishery increased; July p. 37. 
New Zealand increases financial aid to fishing in- 
dustry; Oct. P. 92. 

USSR extends "liquidity" to fishermen; Oct. 
p. 74. 

United Kingdom, White Fish Authority interest 
rates on fishery ; Jan. p. 52, Apr. p. 47, 

June p. 61, Oct. p. 79. 

LOBSTERS 
Artificial reef as home, Boothbay Harbor (Maine) 

prefer; Mar. p. 18. 
BCF tags offshore (Continental Shelf fishing grounds, 
Mass.); Apr. p. 23. 

Canada licenses fishermen; Apr. p. 42. 
Deepwater traps yield record landings of New Eng- 
land SDE CID 2s 

Distribution checked off New England of larval 
s.OctspeoO. 

Massachusetts biologists breed selectively; 
Oct. p. 20. 

Pot (trap): 
collapsible, is suited for Continental Slope fishing; 
Mar. p. 18. 

new, may open offshore (Gloucester, Mass.) fish- 
ery; June p. 22, Aug.-Sept. p. 28. 

Scotland, farming in; Aug.-Sept. p. 84, Nov. p. 74. 
Spiny fishery: 
Brazilian; July p. 67. 
Columbian; July p. 68. 
Dominican Republic; July p. 67. 
Haitian; Aug.-Sept. p. 90. 
Honduran; June p. 71. 
Mexico sets closings and sizes for; May p. 61. 

Study shows larger are active at night; June 
p. 35. 

Tagging study off New England; Oct. p. 28. 
Trap-- enters, then keeps out others, film 

shows; Aug.-Sept. p. 26. 

LONG ISLAND SOUND 

"Whiting'' resumes hydrographic survey; July p. 12. 

LORAN STATIONS 

Gulf of Mexico, new in; Mar. p. 5. 

LOUISIANA 
Catfish farmers hold first annual convention in New 

Orleans; Dec. p. 13. 



LOUISIANA (cont.) 
Oyster, seed, grounds, state-owned; Aug.-Sept. 

p. 60. 

LUGWORMS 
Rearing for fish bait; Aug.-Sept. p. 61. 

MACKEREL 
Jack: 
Japanese canned exports for 1967; Apr. p. 55. 
speed changes by fish on either side, fish respond 
more to; Aug.-Sept. p. 27. 

Japan: 

canned: 
exports more 3; Dec. p. 88. 
UN buys for relief feeding; Feb. p. 52. 
U.S. market surveyed; Nov. p. 85. 

USSR fishes off Japan; Jan. p. 54, Dec. p. 81. 

MAGNETIC POLES 
Ocean geophysicists to measure movement of : 
Oct. p. 14. 

MAINE 
"Delaware" finds commercial amounts of northern 
shrimp in western Gulf of ; Jan. p. 16, Mar. 

p. 24, Nov. p. 28. 
Estuarine prediction service launched, first; July 

p.- 10. 
Lobsters (Boothbay Harbor) prefer artificial reef 
as home; Mar. p. 18. 

Navigation hazards off , search for; Oct.p.12. 
Redfish tagged off (Dec. p. 34: 
"Rorqual' studies brit abundance off coast; Aug.- 
Sept. p. 31. 

Sardine canned stocks: 
lower as 1968 began; Mar. p. 17. 
200% above June 1 a year earlier; Aug.-Sept. 

p. 24. 

MALAGASY 
Shrimp fishing increases; June p. 78. 

MALAYSIA 
Brunei promotes fisheries research; July p. 74. 
Fisheries training center, Penang: 
closer to reality; Apr. p. 60. 
United Nations Development Program (UNDP), 

asks for assistance in establishing; Nov. 

p. 86. 
Fishing industry produces 70-80% of animal protein; 
Aug.-Sept. p. 100. 

Sarawak: 
fish imports drain foreign currency; Nov. p. 86. 
resume shrimp fishing off; June p. 76. 

Shrimp industry: 
expands in North Borneo; Mar. p. 71. 
Sabah; May p. 67. 

Trawling, expanded, boosts catch; Oct. p. 89. 

"MANNING, JOHN R," 
Shrimp in Kodiak Island area, 
Dec. p. 50. 

explores for; 

MARINE ENGINES 
Japan promotes Caribbean market; Dec. p. 87. 

MARINE OIL (see also FISH OILS) 
Canada midyear report; Dec. p. 74. 
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MARINE PRODUCTS 
Japan exports declined in 1967; Apr. p. 54. 

MARINE RADIOECOLOGY 
Seminar on held in Dec. in Cherbourg, France; 
Oct. p. 67. 

MARINE RESOURCES 
Guatemala, exploitation of in; Aug.-Sept. p. 89. 
Oceanography's role in developing; Mar. p. 27. 

MARINE SCIENCES 

Manpower is ''vital ingredient" of ; Feb. p. 9. 
President asks $516 million for affairs in 
fiscal 1969; Apr. p. 1. 

MARKETING 
Canada: 
agency, may establish new; Mar. p. 57. 
dogfish assistance plan reinstated; Jan. p. 48. 
Sas ean and industry sponsor study; June 

Pp 
Containers, insulated, improving and expanding the 
distribution of fresh (unfrozen) seafoods by means 
of; Mar. p. 39. 

Edible fishery products, the 1967 story; Feb. p. 1. 
FAO plans conference on port and facilities; 
Jan. p. 46. 

Fish fresh for table, proper precautions to keep; 
Aug.-Sept. p. 108. 

Halibut promotion to overcome depressed market; 
Mar. p. 5. 

ICC blocks reduction in fresh-fish 
Deities 

Low-income groups, useful information (''Project 
Headstart Food Buying Guide and Recipes") 120- 
page booklet published by OEO; Feb. p. 22. 

Production outlook is not encouraging for edible 
fishery products, 1968; Feb. p. 1. 

area; Feb. 

MARYLAND 
Crab meat pasteurization, 

to standardize; Feb. p. 6. 
Menhaden, Chesapeake Bay kill under study; Aug.- 
Sept. p. 25. 

Navigation hazards off , search for; Oct.p. 12. 

Rockfish migration, scientists’ 3-year study in 
Chesapeake Bay nears end; Aug.-Sept. p. 25. 

, N.C., & Va., seek 

MASSACHUSETTS 
"Albatross IV"' studies bottom-dwelling inverte- 
brates off northeast coast; Dec. p. 36. 

Biologists breed lobsters selectively; Oct. p. 20. 
Boston: 
Fish Expo, 2nd, set for October; June p. 10. 

fish pier complex proposed by Port Authority; 
Oct. p. 19. 

harbor pollution conference called; May p. 23. 
pond has trout fishing; May p. 23. 

Gloucester trawl catches exceed commercial 
catches; Oct. p. 29. 

Herring, sea, fishery changes; Feb. p. 17. 
New Bedford, fish protein concentrate, commercial 

factory is dedicated; May p. 23. 
"Peirce' (USC&GS) 6-month Be Ee ae survey 
of coast underway; May p. 7 

"Rorqual” studies brit abundance off northeast coast; 
Aug.-Sept. p. 31. 
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MASSACHUSETTS (cont.) 
Safety bulletins (BCF) issued on explosives, radar 

use; Apr. p. 25. 

Woods Hole aquarium draws record crowd; Dec. 
p. 34. 

MAURITANIA 
Director of fisheries visits Japan; Nov. p. 61. 
Japanese seek to negotiate 12-mile limit; 

June p. 54. 

MAURITIUS 
Tuna prices steady; Dec. p. 89. 

McHUGH, J. L., DR. 
Marine resources programs unified; Nov. p. 6. 

MEDITERRANEAN 
French experimental tuna fishing in ; Jan. 

p. 52. 

MENHADEN 
Chesapeake Bay (Maryland) kill under 
study; Aug.-Sept. p. 25. 

MERCHANDISING 
BCF to increase aid to retailers in selling fishery 
products; Feb. p. 22. 

METEOROLOGY 
Catfish: 
form tight schools in colder weather; June p. 35. 
harvested in hot weather; Oct. p. 26. 

Cyclone activity, Soviet scientists link saury mi- 
grations to; June p. 60. 

LASER beam can aid hurricane forecasting; Mar. 
p. 8. 

MEXICO 
Alvarado pilot fishing port, 1967 landings rose at; 
Apr. p. 51. 

Baja California is center of fish canning industry; 
Nov. p. 75. 

Campeche, the fisheries of; Dec. p. 82. 
Catch: 
1967; Jan. p. 55, Mar. p. 62, Apr. p. 50. 
1968 first half; Dec. p. 84. 

Fish meal and turtle processing plants open (San 
Blas, Nayarit); Jan. p. 58. 

France: 
"Adrian Pla,'' exploratory fishing vessel, goes on 
reef off ; May p. 61. 

fisheries loan, large, made; Jan. p. 55. 

gives technical assistance; Oct. p. 84. 
trawling, deep-water shrimp, trawler crew 
("Louis Caubriere"') to teach ; Mar. p. 63. 

Gulf of California surveyed; Nov. p. 7. 
Japan: 
agree on fishing off ; Mar. p. 53. 
long-liners report gear thefts off OCs 

p. 89, Nov. p. 85. 
talks resume on fishing inside 12-mile 
fishery zone; Apr. p. 51. 

Lobsters, spiny, sets closings and sizes for; 

May p. 61. 
Mazatlan: 

boatyard is busy; Mar. p. 62. 

vessel, fishing, construction, report on; Jan. p.56. 
Monterrey, marine sciences school, new, opens in 

; July p. 69. 
Nationalization of fishing industry; Jan. p. 57, Apr. 

p. 50. 

MEXICO 
Shrimp: 
consumption increased; Mar. p. 62. 

Japanese- culture plan dropped; Feb. p. 49. 
sets closings and sizes for; May p. 61. 

Turtles, sets closings and sizes for; May 
(op Gale 

U.S. and agree on fishing zones boundaries; 
Apr. p. 36. 

Yucatan port, building major; Mar. p. 62. 

MICHIGAN 
Ann Arbor EF&GRB holds training seminar in Wis- 
consin; Apr. p. 24. 

Gill net fishing in the waters of Great Lakes, com- 
mercial, plan set for; Feb. p. 18. 

Lake Michigan cleanup, plans; Mar. p. 4. 
Salmon, conservation commission increased shore 

possession limit; Oct. p. 22. 

"MILLER FREEMAN" 
Hake, search for; June p. 26. 

Research ship, proves fine; Dec. p. 44. 
Salmon distribution & environment near Adak Island 
studied; Dec. p. 46. 

MINNESOTA 
Minneapolis, fresh coastal fishery products flown 
toOctasps eit. 

"MISS BEHAVIOR" 
Anchovy eggs collected between San Pedro and 
Catalina Island, Calif.; Oct. p. 38. 

Swordfish, studies use of longline to capture; 
Aug.-Sept. p. 42. 

MISSOURI 
Muskellunge used to control fish populations in 

3; Feb. p. 60. 

MOROCCO 
Industry developments; Nov. p. 92. 

MOZAMBIQUE 
Shrimp fishing firm reorganizes; May p. 69. 

MSX 
Oysters in areas, how to grow; Oct. p. 21. 

MULLET 
Film on " Country:" 
award won; Dec. p. 34. 
released; Aug.-Sept. p. 27. 

Florida, Army Engineers aid millions of spawning 
through Okeechobee Waterway; Jan. p. 14. 

MUSKELLUNGE 
Control fish populations in Missouri, 
Feb, p. 60. 

used; 

MUSSELS 
Denmark to export 

pe dit 

to the Netherlands; Jan. 

NATIONAL ACADEMY OF ENGINEERING 
U.S, part in ocean exploration, to study; Aug.- 
Sept. p. 15. 



NATIONAL COUNCIL ON MARINE RESOURCES AND 
ENGINEERING DEVELOPMENT 
Ocean exploration, U.S. invites world to join in 
decade of; July p. 8. 

NATIONAL FISHERIES INSTITUTE 
Fish flown round the world remain eminently edible 

at convention; June p. 34. 

NATIONALIZATION 
Mexico's fishing industry ; Jan. p. 57, Apr. 
p. 50. 

NATIONAL OCEANOGRAPHIC DATA CENTER (NODC) 
Issues book answering 100 questions about the 
oceans; June p. 15. 

Story of the sea, gathers definitive; Nov. p.9. 

NATIONAL PARK SERVICE 
Scientists, United States and Romania will exchange 
visits; Jan. p. 6. 

NAVAL OCEANOGRAPHIC OFFICE, U.S. 
Atlantic Ocean, north floor, scientists aboard USNS 

"Kane" study history of; Aug.-Sept. p. 15. 
"Ben Franklin," submarine, will carry modern 
equipment; Dec. p. 17. 

Biologist studies dangerous fishes; Dec. p. 19. 
Camera, underwater, takes circular pictures; Oct. 

p. 16. 
Charts/maps, nautical: 
drift, new, adopted by Coast Guard; Oct. p. 14. 
scientists prepare worldwide; Dec. p. 19. 
U.S. exchanges with other nations; Dec. p. 18. 

Gulf of Mexico geologic survey begins; May p. 8. 
Gulf Stream meanders probed; Aug.-Sept. p. 14. 
Herring zone tracked by plane for Iceland; May 

p. 12. 
LASER beam can aid hurricane forecasting; Mar. 

p. 8. 
Magnetic poles movement, ocean geophysicists to 
measure; Oct. p. 14. 

Scientists hope to solve mystery of deep scattering 
layer; Aug.-Sept. p. 13. 

Sharks in Gulf stream, flyers watch; Oct. 
1d, 

Undersea radioisotope generator powers buoy beam- 
ing data to ships; Jan. p. 8. 

Whale(s): 
observed in western Gulf Stream; May p. 9. 

"talk,'' scientists record; Aug.-Sept. p. 17, Nov. 
pela: 

NAVIGATION 
Coast Guard begins loran "all-weather" in 
Gulf of Mexico; Nov. p. 7. 

NAVY, DEPARTMENT OF 
Porpoises, Seattle lab to develop feeds for 

trained; July p. 36. 

NEHU (HAWAIIAN ANCHOVY) 
Tuna: 
skipjack bait: 
shad, threadfin: 

and about equal as; Oct. p. 33. 
bests as ("Gilbert"); Feb. p. 20. 
compared with ("Gilbert"); June p. 34. 
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NETHERLANDS 
Denmark exports blue mussels to 3 Jan. p. 51. 

Fishing industry, assists; May p. 54. 
Fish meal imports, report on 1967; Apr. p. 47. 
Fish oil production and import increase; Jan. p. 52. 
Inspection of fish; Nov. p. 72. 
North Korea buys factoryships in the 

p. 90. 
Shrimp trawler sent to Persian Gulf; Nov. p. 60. 

; Dec. 

NETHERLANDS ANTILLES 
FAO-UNESCO symposium on Caribbean Sea and 
adjacent regions held Nov. 18-26 in Willemstad, 
Curacao; May p. 47. 

NET(S) 
Floating trap in Oahe Reservoir proves ef- 
fective; Nov. p. 21. 

Michigan (in the waters of the Great Lakes) gill 
fishing, commercial, plan set for; Feb. 

p. 18. 
Sea-surface temperature affects success of 
sets; July p. 36. 

NEW ENGLAND 
Bathymetric map of sea bottom off being pre- 
pared; Oct. p. 11. 

Emergency water pump available for demon- 
stration; July p. 38. 

Friday meat hurts 
Landings: 
April-June 1968 reported; Dec. p. 15. 
1967: 
dropped sharply; Feb. p. 4. 
shows ups and downs; June p. 6. 

Lobster: 
deepwater traps yield record landings; Dec. p. 12. 
larval distribution checked; Oct. p. 30. 
tagging study off ; Oct. p. 28. 

Ocean's economic effects on southern 
analyzes; July p. 5. 

fishermen; Feb. p. 2. 

, report 

NEW GUINEA 
Shrimp venture, Japanese-Australian, established 

in runs smoothly; Aug.-Sept. p. 107. 
Tuna, skipjack, Japanese seining tested off B 
Apr. p. 56. 

NEW JERSEY 
Navigation hazards: 
along coast, survey fixes; Mar. p. 8. 

search off fonssOctaupslicis 

NEW YORK 
Sturgeon, 74-foot, found in Hudson River; Mar.p.16. 

NEW ZEALAND 
Financial aid to fishing industry increased; Oct. 

p. 92. 
Industry subsidies, 

p. Lom 

broadens; Aug.-Sept. 

NICARAGUA 
Pacific coast fisheries; June p. 72. 
Production and exports; Nov. p. 80. 

NIGERIA 
Northern produces over half Nation's total 
catch; Jan. p. 65. 
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NIGERIA (cont.) 
Shrimp, new venture; Jan. p. 65. 
USSR, buys fish from; June p. 78. 

NORTH CAROLINA 
Crab meat pasteurization, 

to standardize; Feb. p. 6. 
» Md., & Va., seek 

NORTHEAST ATLANTIC FISHERIES CONVENTION 
International fisheries enforcement scheme stalled; 
Mar. p. 52. 

NORTH KOREA 
Factoryships, 

p. 90. 
buys in the Netherlands; Dec. 

NORTH PACIFIC FUR SEAL COMMISSION 
Eleventh annual meeting held in Moscow starting 
April 8, 1968; Mar. p. 55, May p. 44. 

NORTH SEA 
Denmark fishes young herring in; Nov. p. 70. 

NORTH VIETNAM 
USSR aids fisheries; Nov. p. 87. 

NORTHWEST PACIFIC FISHERIES COMMISSION 
Holds 1968 meeting; Dec. p. 68. 
Japan-USSR talks end; June p. 53. 

NORWAY 
Antarctic whale catch, 1967/68; June p. 54. 
Basking shark fishery; July p. 59. 
Canned sardine industry, report on; Jan. p. 49. 
Canning plant slated for Shetlands; Dec. p. 72. 
Catch drops 18%; Dec. p. 76. 
Coastal fisheries are in trouble; May p. 56. 
Devaluation hurts fishing industry most; Apr. p. 43. 
Dogfish, many caught on Georges Bank; Dec. p. 77. 
Equipment, latest used to spur fish industry growth; 
June p. 64, 

Europe's No. 1 fishing nation; Aug.-Sept. p. 69. 
Export(s): 
first-quarter 1968 reported; June p. 63. 
klipfish, price decline hits ; Mar. p. 61. 
rights to U.S., new group granted; Apr. p. 44. 
trends of fishery products; Jan. p. 49, Apr. p. 44. 

FAO orders 2 multipurpose fishing vessels; Mar. 
[os Oa 

Faroese order more fishing vessels from 8 
Apr. p. 45. 

Fishing industry: 
faces severe crisis; Apr. p. 43. 
some major are in trouble; July p. 50. 

Fish meal: 
high-protein plants are in operation; June p. 64, 
Nov. p. 73. 

production to be lower in 1968; June p. 63. 
Fish protein concentrate, exports; Dec. p.77. 
Herring: 
canners hurt by poor catch; July p. 58. 
fishery: x 

fails in west 

winter; July p. 57. 

Indonesia and agree on joint fishery venture; 
May p. 43. 

Landings: 
and value, report on 1966-67; Mar. p. 61. 

; May p. 56. 

NORWAY 
Landings: 
industrial fish by selected species, how they were 

used; Mar. p. 61, Aug.-Sept. p. 73. 
Protan freezing method improved; July p. 58. 
Salmon: 

Danes and disagree over fishing; June p. 55. 
depletion of stocks feared; Mar. p. 60. 
fishing is good; Jan. p. 49. 

high-seas fishing is good off ; Oct. p. 67. 
Sardines stacked by mechanical feeder; Nov. p. 13. 
South Korea buys factoryship (''Bataan"’ re- 
named "Shin Hung”); Jan. p. 64. 

Stockfish subsidies; Dec. p. 76. 
Stops Danish and Swedish fishing in 12-mile limit; 
Nov. p. 59. ‘ 

Subsidies increased for fisheries industry; May 
19 WS), Okees fH. Ws 

Thailand delegation visits 
technology; Aug.-Sept. p. 105. 

Trawlers, factory, plans more; Nov. p. 73. 
"Triplex,'' herring factoryship, equipped; Noy. p.73. 
Vessel(s): 
biggest completed; Jan. p. 50. 
Faroese, delivers to; Dec. p. 78. 
refrigerated-sea water built; Jan. p. 49 
USSR seizes 4; Oct. p. 66. 

Whaling industry fades away; Dec. p. 76. 

to study fishery 

NORWEGIAN SEA 
Herring zone tracked by plane by Naval Oceanogra- 
phic Office, U.S., for Iceland; May p. 12. 

NUTRITION 
Fish facts; Mar. p. 42. 

Porpoises, Navy's trained, Seattle lab to develop 

fish feeds for; July p. 36. 
Turtle grass added to sheep ration stimulates growth; 
July p. 36. 

"OCEANOGRAPHER" 
Data from cruises microfilmed; Nov. p. 12. 

Diving techniques, new, used in Cobb seamount 

operation; Oct. p. 16. 
Global cruise, two legs of; Feb. p. 32. 

OCEANOGRAPHY 
Alaska's lower Cook Inlet survey; Oct. p. 12. 
Atlantic Ocean, north floor, scientists aboard USNS 

"Kane'' study history of; Aug.-Sept. p. 15. 
Bahamas, tongue (undersea canyon) of the ocean; 

Aug.-Sept. p. 106. 
Barbados project studies tropical ocean's top layers; 

Oct. p. 15. 
"Ben Franklin" will carry modern equipment; Dec. 

Denlitie 
Bering Sea floor survey planned; July p. 11. 
Biological , biologist (Kenneth Sherman) talks 

to fishermen about; Feb. p. 22. 
Camera, underwater, takes circular pictures; Oct. 

p. 16. 
Charts/maps, nautical: 
Alaska's Arctic Coast; Dec. p. 18. 
California, San Francisco waters, Coast Guard to 
set up "divided highway" for; Mar. p. 9. 

Chesapeake Bay, upper (Patuxent River to Chesa- 
peake & Delaware Canal); Aug.-Sept. p. 17. 

New England, bathymetric of sea bottom off; 
Oct. p. 11. aa 



OCEANOGRAPHY (cont.) 
Charts/maps, nautical (cont.): 
N. J. coast, survey fixes navigational hazards 
along; Mar. p. 8. 

Oregon, sea bottom off; May p. 7. 
output, government boosts; July p. 13. 
Texas intracoastal waterway: 
Galveston and Matagorda bays issued for; June 

b So 
San Antonio Bay issued for; July p. 14. 

U.S. exchanges with other nations; Dec. p. 18. 

wind drift, new; Oct. p. 14. 

worldwide ocean, scientists prepare; Dec. p. 19. 
Coast Guard: 
buoy-satellite system, to experiment with; Aug. - 

Sept. p. 16. 
data buoy development, leads; Apr. p. 11. 
projects continue at 4.N. Atlantic stations; Jan. 

fo Bs 
sealanes to be set up in southern California; Nov. 

p. 14. 
Conference on tobe held inU.K.; Dec. p. 72. 
Dangerous fishes studied by biologist (Florence 
Rieken); Dec. p. 19. 

Data microfilmed from ''Oceanographer" and 
"Discoverer" cruises; Nov. p. 12. 

Deep scattering layer, scientists hope to solve 
mystery of; Aug.-Sept. p. 13. 

Diving techniques, new, used in Cobb Seamount 
operation; Oct. p. 16. 

ESSA: 
laboratory in Miami (Fla.); Oct. p. 15. 
oceanographers study ancient Alaskan sea channel 

at the bottom of north Pacific; July p. 12. 

Estuarine prediction service launched, first; July 
p. 10. 

"Explorer" to be used as classroom to train un- 
employed for jobs in sDecs ps 8. 

"Fish''--an electronic, sea floor mapping instru- 
ment, Scripps finds its; Aug.-Sept. p. 16. 

French ocean study will help its fishing; May p. 58. 
FWPCA study affects of warmed Columbia River 
on living things; Mar. p. 5. 

Gulf Stream meanders probed; Aug.-Sept. p. 14. 
Herring zone for Iceland, Navy tracks; May p. 12. 
Internal waves under study; Oct. p. 12. 
La Jolla aids fishermen with information on ocean 
and albacore; Jan. p. 22. 

LASER beam can aid hurricane forecasting; Mar. 
6 GS 

Long Island Sound, hydrographic survey resumed; 
July p. 12. 

Magnetic poles, ocean geophysicists to measure 
movement; Oct. p. 14. 

Manpower is ''vital ingredient" of marine sciences, 
says Wenk; Feb. p. 9. 

Marine resources, 's role in developing; Mar. 

p. 27. 
"Mariner's Bible,"' revised, for Pacific Coast pub- 
lished; Nov. p. 14. 

Navigational hazards off Maine, N.J., & Maryland, 

search for; Oct. p. 12. 

Ocean bottom "'profiled'' by new device; Dec. p. 20. 
Ocean exploration, National Academies to study 
U.S. part in; Aug.-Sept. p. 15. 

Ocean-floor activity, Hubert Humphrey proposes 
nations develop legal principles for; Aug.-Sept. p. 1. 

Oceans! promises and challenges, new book-- 
"Harvest of the Sea''--portrays; Mar. p. 10. 
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OCEANOGRAPHY 
Oregon, vast underseég valley shown off; Nov. p. 13. 
Pacific: 
north: | 
floor, oceanographtrs investigate 1-mile deep 
gash in; June p. 14. 

polar front, U.S. scientists investigate; Mayp. 13. 
south, is deeper mor? mountainous than thought; 

Mar. p. 9. \ 
"Questions About The Oceans, ' 

100; June p. 15. 

Seismic survey plannedfor east coast; Mar. p. 7. 
Sharks in Gulf Stream, Navy flyers watch; Oct. p. 12. 
Undersea radioisotope senerator powers buoy beam- 
ing data to ships; Jan./p. 8. 

Underwater: 
obstructions to Delawere Bay, C&GS seek; Oct. 

ip itil 
world, the promise of;Dec. p. 53. 

USSR: | 
North Atlantic currents to be studied; May p. 54. 

space satellites used t¢ aid fishing and study 
oceans; June p. 58, 

United Kingdom's interest in 
p. 59. 

U.S. invites world to joinin decade of ocean explora- 
tion; July p. 8. 

"Uses of the Seas" is thene of "American Assembly;" 
June p. 11. 

Vessel(s): 
"Alexander Agassiz''--Scripps 'STYX" survey 
underway; May p. 13. 

"Alpha Helix" begins Berisg Sea research; Mar. 

"new book answers 

grows; Mar. 

195 io 
"Argo'' (Scripps) uses computer and satellites on 
global cruise; Apr. p. 11. 

"Discoverer" seeks clues tc origin of continents; 
Feb. p. 13. 

"Elisha Kane" begins Gulf of Mexico geologic 
study; May p. 8, June p. 15, 

"Evergreen" on internationaliice patrol off Grand 
Banks; Jan. p. 8. 

"Ferrel" to study circulatory current patterns of 
the east & gulf coasts; June j. 14. 

"Mt. Mitchell" commissioned; Apr, p. 12. 
"Oceanographer's" global cruite, two legs of; Feb. 
p. 32. 

"Peirce" on six-month hydrogriphic survey of 
Massachusetts coast; May p. 7 

"Whiting''--first hydrographic sirvey in 40 years 
begins in south Puerto Rican witers; Mar. p. 9. 

Whale(s): 
observed in Western Gulf Streany May p. 9. 
"talk," Navy scientists record; Aig.-Sept. p. 17, 
Nov. p. 12. 

OCEAN PERCH 
Irradiation at sea improves qualityof Pacific ; 
Aug.-Sept. p. 26. 

ODOR(S) 
Symposium held in England on suppressing in 
fishery byproducts; May p. 47. | 

OFFICE OF ECONOMIC OPPORTUNITY (OEO) 
"Project Headstart Food Buying Guile and Recipes," 
120-page booklet published--usefulinformation for 
low-ir ome groups; Feb. p. 22. 
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OHIO 
Cleveland fresh coastal fishery products flown to; 

Oct. p. 27. 

OIL 
Food protein will be extrazted from crude 8 
Jan. p. 46. 

Petroleum products, French plant to produce pro- 
tein from; June p. 62. 

OKEECHOBEE WATERWAY 
Mullet, spawning, Army Sngineers aid millions 
through (Florida), Jan. p. 14. 

OKINAWA 
BCF holds fishery workshop on; Aug.-Sept. p. 107. 

OREGON 
Abalone, red, Fish Comnission seeks to establish; 
Apr. p. 14. 

Bass, striped, tagged instudy; July p. 22. 
Clams, ''Cobb" conducts research off coast waters; 
Aug.-Sept. p. 33. 

Conference on marine aquiculture held in Newport 
May 23, 24; Jan. p. 15. 

Dogfish, spiny, USSR sirvey off 
Salmon: 
chinook (king): 
Cascade Gateway Fark in Salem to rear; Jan. 

p. 14. 
new dam (John Dar) threatens run; May p. 21. 
fall: 
from U.S. hatcheries planted in Willamette 
River; Mar. p. 15. 

releases completed; Aug.-Sept. p. 23. 
run past Willanette Falls sets record; Nov. 

pe ior 
spring: 
diseases hit; Oct. p. 22. 
hatchery retuens set record; Dec. p. 25. 

releases underway; Feb. p. 18. 

coho releases completed; May p. 20. 
fish-marking, rew method approved; May p. 22. 
hatchery (Elk Eiver, Curry County, near Port 
Orford), first State-U.S. financing of; Mar. p. 14. 

spawning area(Valsetz Dam), new, opened; Oct. 

p. 23. 
steelhead crises on Columbia River; Aug.-Sept. 

p. 23. 
Scallop exploritions off 
Sea bottom off 
Shad: 
Columbia River nearing centennial; July p. 20. 
tagged in stidy; July p. 22. 

Shrimp catch, record; Dec. p. 25. 

Vast undersezé valley shown off ; Nov. p. 13. 

EOCt pais. 

; July p. 42. 
mapped; May p. 7. 

"OREGON" 
Scallops, calio: 

Florida: 
dredges of Georgia and; June p. 31. 
east coastexplored; Apr. p. 19, Aug.-Sept. p. 39, 
Oct. p. %, Dec. p: 39. 

Schoolfish, nidwater, surveyed off East Coast; Mar. 

p. 19, June’p. 31, Oct. p. 35, Nov. p. 30. 

"OREGON II" 
Bottom lonjline explorations in the Gulf of Mexico -- 

a report m first cruise; Oct. p. 57. 

"OREGON II" 
Fish-finding sonar of ; Nov. p. 46. 
Fish schools, can they be spotted from space?; Nov. 

Jo 4745 
Herring, thread, Florida's fishermen helped to find 
and catch; Mar. p. 19. 

Tests sonar and longlines on first cruise; Apr. p. 17. 

ORGANIZATION FOR ECONOMIC COOPERATION 
AND DEVELOPMENT (OECD) 
Finland studies membership; Feb. p. 38. 

OYSTERS 
Chemical control of 

p. 18. 
Culture of off bottom advances; Nov. p. 24, 
Historic delicacy, are; Feb. p. 58. 
Japan: 
canned exports hit record in 1967; May p. 64. 
canners cut pack; Nov. p. 85. 

Larvae, antibiotics improve algal food but somewhat 
toxic to; July p. 35. 

Louisiana, seed 

Sept. p. 60. 
Texas (to restock ) qualifies for U.S. aid as 
result of Hurricane Beulah; Feb. p. 19. 

Transplant earlier to cut spring silting loss, 
researchers; Aug.-Sept. p. 26. 

Virginia MSX areas, how to grow 

predators pays off; Mar. 

grounds state-owned in; Aug.- 

in; Oct. p. 2 

PACIFIC COAST 

"Mariner's Bible," revised, published for; Nov. p. 14. 
Soviet catch, 1967, off U.S. was near 200,000 
tons; Feb. p. 41. 

PACIFIC OCEAN 
Japan: 
north 

"Kaiyo Maru,'' research vessel, returns from; 
Apr. p. 56. 

salmon motherships depart for; July p. 71. 
whale catch quota set for 1968; June p. 73. 

USSR meet to assess saury stocks; Dec. p. 71. 
North e 
oceanographers investigate 1-mile-deep gash in; 
June p. 14. 

polar front, U.S. scientists investigate; May p. 13. 
sea channel, ancient, oceanographers study; July 

pe Lar 
South Korea will send 2 trawl factoryship fleets to; 
Apr. p. 58. 

South g 
deeper and more mountainous than thought; Mar. 

pe Oe 
"Kaiyo Maru" (Japanese research vessel) to work 

in; June p. 75. 
U.S. 1967 trust territory fishery developments; 
Abbe ioatitig © 

Tuna: 

albacore season ends good; Dec. p. 11. 

catch reported by IATTC in eastern ; Dec. 

p. 70. 
Japan: 
fleets fish south 
purse seiners: 

four to seine in southwest ; Feb. p. 54. 
"Hakuryu Maru No. 55,'' new vessel to seine in 
eastern ; Feb. p. 54. 

in south and east DEC pails 

& Atlantic; Dec. p. 88. 



PACIFIC OCEAN (cont.) 
Tuna (cont.): 
Japan (cont.): 
purse seiners (cont.): 
"Nissho Maru" seining good in south g 

Feb. p. 54. ; 
skipjack: 
genetic composition studied; Apr. p. 22. 
sonar studies by Honolulu lab; Dec. p. 32. 

USSR, ''Vitiaz'' completes central research; 
Aug.-Sept. p. 81. 

PAKISTAN 
Bay of Bengal, and FAO survey; Apr. p. 59. 
Fishery development projects, new, approved; June 

Do! Wo 
Fishing industry progresses; Nov. p. 88. 
Japan to build fish harbor in East 
Shrimp, how inspected; Aug.-Sept. p. 103. 
Trawlers, 
USSR: 
aids fisheries; May p. 67. 

signs fisheries aid agreement; Nov. p. 60. 

PANAMA 
BCF gift of haul seine, 
for; Aug.-Sept. p. 11. 

fishermen grateful 

PASTEURIZATION 
Crab meat , three states (Md., N.C., & Va.) 
seek to standardize; Feb. p. 6. 

PATENT(S) 
Inflatable skirts for hovercraft 
July p. 41. 

Mechanical feeder aids fish farmer; July p. 7. 
Sonar principle, reversing; Aug.-Sept. p. 43. 

in England; 

PEACE CORPS 
Latin America fisheries projects, 
biologists for; Mar. p. 62. 

wants 60 

PELAGIC FISH 
California: 
anchovies dominate in _ surveys; Mar. p. 13. 
landings dropped in 1967; Feb. p. 17. 

PERSIAN GULF 
Netherlands sends shrimp trawler to 

p. 60. 
Soviets conduct shrimp research in the 

p. 80. 

; Nov. 

; Dec. 

PERU 
Anchovy: 
catch, fish meal and oil production, report on; 
Oct. p. 84. 

Chimbote is world's no. 1 port in landings; Mar. 
p. 63. 

fishing season reopens; Apr. p. 51, Oct. p. 83. 
fleet; Dec. p. 85. 

Fishermen win benefits; Dec. p. 85. 
Fishery developments; Oct. p. 83. 
Fish meal: 
consortium to begin bulk shipments; June p. 68. 
first bulk shipments; Nov. p. 78. 
industry, report on; June p. 68. 
producers appeal to Government; Apr. p. 52. 
production; Mar. p. 63, Apr. p. 51, Aug.-Sept. 

p. 92. 

5 JUNE p. 99. 

firm buys 6 Danish-built; Oct. p. 91. 
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PERU 
Fish meal: 
U.S. prices strongly affected by sole devaluation; 
Mar. p. 3. 

Fish oil, report on production; Mar. p. 63. 
Hake industry recommended by consultants to 
Government; Apr. p. 52. 

Japan: 
"Azuma Maru No. 31" to long-line tuna off S 

June p. 74. 
firm to invest in fish production; Nov. p. 79. 
license whaling off and Chile; Jan. p. 62. 
survey, Chile and differ on; May p. 43. 

Purse seiners, builds 6 large; Apr. p. 52. 
Tidal wave damages fishing fleet; Oct. p. 83. 

PHILIPPINES 
Fisheries training center, southeast Asia, closer to 

reality; Apr. p. 60. 
Fishing industry; Aug.-Sept. p. 94. 

PHOTOGRAPHY 
Submarine of commercial shellfish off North- 
eastern United States; Mar. p. 50. 

Underwater camera takes circular pictures; Oct. 

p. 16. 

PILCHARD 
South-West Africa, catch, 1968, may hit 1,750,000 

tons; Apr. p. 65. 

PLAICE 
Denmark guarantees minimum price for 3 
Oct. p. 74. 

POLAND 
Danish propulsion engines, 
Enforcement officers, 
change; Mar. p. 53. 

Fishery expansion planned; Oct. p. 80. 
Libyan fisheries, aids; May p. 70. 
Romania buys trawlers from sOcts ips 60). 
Trade agreement, signs fishery; May p. 43. 
Trawler(s): 
"Barwena" collides with U.S. tanker (''Texaco, 
Illinois"); June p. 67. 

stern freezer, builds new class of; July p. 66. 
United Kingdom, vessel (''Boston York"') built in 

; Oct. p. 79. 

to buy; June p. 53. 
and Canada may ex- 

POLAR FRONT 
North Pacific 

May p. 13. 
, U.S. scientists investigate; 

POLLOCK 
Canada: 
trawling, midwater, experimental (by ''Lady Anna"), 
produces large hauls; Jan. p. 47. 

POLLUTION 
AEC aids in Columbia River thermal study; Oct. 

Pp. 3 
Alaska State laws strengthened; June p. 20. 
Boston (Mass.) harbor conference called; 
May p. 23. 

Dutch hydrographer warns of in seas; May 
p. 48. 

Japanese water study team visits Wask., D.C, 

Dec. p. 12. 
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POLLUTION (cont.) 
Lake Erie to be saved by FWPCA; Nov. p. 5. 
Lake Michigan cleanup: ’ 

alewives, dead, contracts to be awarded for; June 

job tc 
Federal-4 state: 
enforcement conference in January; Jan. p. 5. 
plan drafted; Mar. p. 4. 

Oil: 
Alaska: 
continues in Cook Inlet; Dec. p. 26. 
potential danger to fish and wildlife; Jan. p. 13. 

Udall condemns caused by operations; May 
p. 20. 

international conference hw:d in Rome, Italy; Dec. 

p. 70. 
legislation to control, Interior Department sug- 
gests; Apr. p. 9. 

Pesticides, States in Lake Michigan basin act on; 
Nov. p. 6. 

Thermal , biologists and engineers discuss; 
Oct. p. 4. 

USSR, water conference; Nov. p. 67. 
WASS 
agencies will act quickly to clean up oil B 
Dec. ip. 12% 

streams and rivers are cleaner, 50,000 miles of; 
Nov. p. 4. 

Washington State water standards approved; Feb. 
p. 4 

POMPANO 
Mass culture of studied by Miami University; 
Apr. p. 13. Correction; May p. 23. 

PORPOISES 
Feeds for Navy's trained 
velop; July p. 36. 

, Seattle lab to de- 

PORTUGAL 
Canned fish pack up, exports down; Mar. p. 60. 
Fish meal and oil production andexports; May p.57. 

POT FISHING 
Prawn, giant Alaskan, experimental trawling and 

for; Jan. p. 41. 

PRESERVATION 
Ammonia for speedy of fish; Aug.-Sept. p. 93. 
Cut weight loss when smoking halibut and salmon; 
May p. 6. 

Precautions, proper, to keep fish fresh for table; 

Aug.-Sept. p. 108. 
USSR tests by radiation; Nov. p. 68. 

PRICES 
American Samoa tuna : 
drop in Jan..1968; Feb. p. 57. 
sets Dec. ps gi. 

British Columbia (Canada) herring 
in; Jan. p. 47. 

Denmark guarantees minimum 
Cet. p. 74. 

European herring oil 
Japan: 
fresh and frozen tuna 
herring roe 
salmon: 
delivery prices set, 1968; July p. 70. 
pink, canned reduced; July p. 70. 

tumble 

for plaice; 

decline; May p. 46. 

; May p. 65. 
oeportion; ‘Apr.)\p. 55). 

PRICES 
Japan: 

shrimp, Aug.-Sept. 1968; Dec. p. 89. 
swordfish export at record high; Nov. p. 84. 
tuna: 
albacore 
July p. 70. 

export(s): 
Atlantic, 
frozen: 
dropped in 1967; Mar. p. 67. 
to U.S. in May; July p. 72. 

stabilization program continues; 

unchanged; Mar. p. 68. 

up, down; Oct. p. 85. 
Indian Ocean fishery slackens, firm; July 

Dsaiio}s 
whale oil down; Nov. p. 84. 
Yaizu landings down but value up; Jan. p. 62, Feb. 

p. 99. 
Mauritius tuna 
Seals, fur, Canada 

Shellfish 
Mayapso sue 

U.S. fish meal strongly affected by Peru's 
"sole'' devaluation; Mar. p. 3. 

steady; Dec. p. 89. 

rise Slightly; Mar. p. 57. 
expected to remain high in 1968; 

PROCESSED FISHERY PRODUCTS 
Denmark report on fishing industry, Jan.-Sept. 1967; 
Jan. p. 49. 

South-West Africa factories 
tons in 1967; Apr. p. 65. 

record 790,000 

PROCESSING 
Crab, tanner, how Japanese process; Apr. p. 57. 
Fish dust eliminated; June p. 52. 
Spain faces troubles; Dec. p. 79. 

PRODUCTION 
Japan, herring roe, report on; Apr. p. 55. 
Taiwan, 1967 fisheries rose 7.7%; Apr. p. 59. 

"PROJECT SEA USE" 
Washington, oceanographic commission sponsors 
seamount study; July p. 22. 

PROTAN 

Norway, freezing method improved; July p. 58. 

PROTEIN 
Crude oil, extraction of food from; Jan. p. 46. 

Petroleum products, French plant to produce from; 
June p. 62. 

PUBLICATIONS 
"The Care of Fish in Retail Stores,'' Canadian 
government prints booklet on care of fish in 
retail stores; Mar. p. 57. 

"Common Sense Fish Cookery" (a kit); Aug.-Sept. 
Deiaitte 

Dictionary of fishery terms, new, Russian-English; 
Feb. p. 43. 

"Economic Impact of Marine-Oriented Activities-- 
A Study of the Southern New England Marine Re- 
gion,'' by Niels Rorholm, Harlan C. Lampe, Joseph 
F. Farrell, and Nelson Marshall; July p. 5. 

Fishery industrial research journal free; Feb. p. 14. 
"Harvest of the Sea,'' new book portrays oceans! 
promises and challenges; Mar. p. 10. 

"Mariner's Bible,'' revised edition for Pacific 
Coast; Nov. p. 14. 



PUBLICATIONS (cont.) 
"National Geographic" features research of Auke 
Bay Lab.; Oct. p. 28. 

"North Pacific Fisheries Symposium," new book on 
North Pacific fisheries treaties; Mar. p. 56. 

"The Origin and Migration of Washington's Chinook 
and Coho Salmon," by Sam Wright; Dec. p. 23. 

"Project Headstart Food Buying Guide and Recipes," 
120-page booklet published by OEO, useful infor- 
mation for low-income groups; Feb. p. 22. 

"Questions About The Oceans,'' new book answers 
100; June p. 15. 

"Report on the Guinean Trawling Survey," joint 
project of STRC/OAU and A.I.D.; June p. 78. 

"Safety Notes for the Alaskan Fisherman," Coast 
Guard and BCF write safety booklet for fisher- 
men; May p. 19. 

Soviet fishery journal, translation of; Aug.-Sept. 
B ale 

"Suitability of the Susquehanna River for Restora- 
tion of Shad;"' Oct. p. 4. 

United Kingdom: 
"Farming the Edge of the Sea," by E. S. Iverson, 
new book on fish farming; July p. 68. 

"Fisheries Year Book and Directory, 1967-68;" 
Apr. p. 39. 

"Fishing News,'' directory and equipment guide; 
May p. 55. 

PUERTO RICO 
Former BCF lab, Commonwealth of receives; 

Oct. p. 24. 
Hydrographic survey, first in 40 years begins in 

; Mar. p. 9. 

PURSE SEINE(S) 
Fast sinking (hybrid): 
catches elusive tuna school; Oct. p. 26. 

developed; July p. 35. 
tested; Nov. p. 21, Dec. p. 52. 

USSR (Murmansk) fleet, large slated for; 
Oct. p. 71. 

PURSE SEINING 
M/V "Caribbean" 
Mar. p. 21. 

off Africa's West Coast; 

USSR, a history of ; Nov. p. 67. 

RADAR 
"Jordan" follows fish schools with ; Nov. p. 27. 
Safety bulletins issued on explosives, use; 

Apr. p. 25. 

"RADIO" 
Fishes for hake in Puget Sound (Wash.); Dec. p. 23. 

RADIOISOTOPE GENERATOR 
Undersea powers buoy beaming data to ships; 
Jan. p. 8. 

RAILWAY EXPRESS (REA) 
ICC blocks reduction in fresh-fish market area; 

Feb. p. 7. 

"RAINIER" 
Commissioned; Nov. p. 13. 
Vessel, is 14th in Coast & Geodetic fleet; 

June p. 14, 

33 

RECIPES 
Caviar crown (salmon and whitefish); Jan. p. 68. 
"Common Sense Fish Cookery;'' Aug.-Sept. p. 27. 
Crab dabs; July p. 18. 
Halibut steaks broiled; Apr. p. 35. 
Herring--busy day canapes; June p. 45. 
"Seafoods. . .Everyday Everyway,'' new brochure; 
Feb. p. 22. 

Shrimp Christmas tree; Dec. p. 64. 
Tuna cheesies; Feb. p. 31. 
Tuna cranberry cocktail; Aug.-Sept. p. 21. 

REDFISH 
Maine, tagged off; Dec. p. 34. 

RED TIDE 
Animal feed, used in; July p. 80. 

"RESEARCHER" 
Christened; Oct. p. 16. 

RESERVOIRS 
Floating trap net for use in ; Dec. p. 62. 

RESOURCES 
The promise of the underwater world; Dec. p. 53. 

ROMANIA 
Scientists, United States and 
visits; Jan. p. 6. 

Trawlers from Poland, 

"RORQUAL" 
Brit abundance off northeast coast, 

Aug.-Sept. p. 31. 
Lobsters off New England, 

tion of larval; Oct. p. 30. 
Studies post-metamorphosed herring and their en- 

vironment; Oct. p. 30. 
Zooplankton distribution studied; Dec. p. 42. 

ROSTOV -ON-THE-DON 
USSR, floating fish market will come to 3 

Aug.-Sept. p. 83. 

SAFETY AT SEA 
Japan's safety precautions tightened in Japan Sea; 
Mar. p. 69. 

Rescue beacon for all craft; Mar. p. 56. 
Unsinkable suit from USSR; Feb. p. 48. 

SAFETY BULLETIN 
Issued on explosives, radar use; Apr. p. 25. 

SAFETY LANES 
Coast Guard to set up "divided highway" for San 
Francisco waters; Mar. p. 9. 

SAFETY PROGRAM 
Commercial fishing vessel and crew 

p. 46. 

SALMON 
Alaska: 
cannery plans to reopen; June p. 20. 
catch is 88% above 1967; Nov. p. 17. 
Kuskokwim river controversy; Aug.-Sept. p. 22. 
"National Geographic" features research of Auke 
Bay Lab.; Oct. p. 28. 

pack for 1968 doubles 1967's; Oct. p. 19. 
Atlantic, Nordic conference held on; Dec. p. 69. 
Book, new, on chinook and coho; Dec. p. 23. 
Branding ; Nov. p. 23. 
California 1967 annual report issued; May p. 19. 

will exchange 

buys; Oct. p. 80. 

studies; 

checks distribu- 

; June 
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SALMON (cont.) 
Canada: 
British Columbia: 
catch; Nov. p. 63. 
new rules set for fishing; Dec. p. 73. 
pack equals U.S. pack in 1967; Feb. p. 39. 

rearing station opens, world's largest; Dec. p. 73. 
Canned, British pound devaluation hits Japanese 

and crab exports; Jan. p. 60. 
Chinook (king): 
California acts to protect; Oct. p. 23. 
Columbia River » many tagged recovered; 
Jan. p. 7. 

Oregon: 
dam (John Day), new, threatens 

p. 21. 
diseases hit in; Oct. p. 22. 
fall: 
releases completed; Aug.-Sept. p. 23. 
run past Willamette Falls sets record; Nov. 

p. 19. 
U.S. hatcheries planted in Willamette River; 

Mar. p. 15. 

Salem's Cascade Gateway Park to rear; Jan. 
p. 14. 

spring: 
hatchery returns set record; Dec. p. 25. 
releases underway; Feb. p. 18. 

Coho (silver): 
Canadian investigation underway; June p. 56. 
Great Lakes fish stocking, 1968, underway; Apr. 

p. 10, 
Lake Erie, will be introduced into; Feb. p. 6. 
Oregon releases completed; May p. 20. 

Denmark fishes off Greenland; Nov. p. 70. 
Faroe Islands, caught near; June p. 66. 

Greenland, catch, 1967, near 1964 record; Mar. 
p- 58. 

Japan: 
Arctic , to be fished again in 1968; Jan. p. 62. 
catch was good in 1967; May p. 64. 
delivery prices set, 1968; July p. 70. 
expects to import 4,000 tons of 

p. 84. 
motherships: 
depart for fishing grounds in Bering Sea and 
North Pacific Ocean; July p. 71. 

return with low catch of reds; Oct. p. 87. 
quotas allotted for 1968; July p. 71. 
U.S. conducts research in cooperative cruise; 
May p. 30. 

Landings, 1967 U.S., were way down; Mar. p. 2. 
Michigan conservation commission increased shore 
possession limit; Oct. p. 22. 

"Miller Freeman" studies distribution & environ- 
ment near Adak Island; Dec. p. 46. 

Norway: 
and Danes disagree over 
fishing is good; Jan. p. 49. 
high-seas fishing is good; Oct. p. 67. 
stocks, possible depletion feared; Mar. p. 60. 

Oregon: 
Columbia River crises; Aug.-Sept. p. 23. 
fish-marking method, new approved; May p. 22. 
hatchery, first State-U.S, financing of; Mar. p. 14. 
opens new spawning area; Oct. p. 23. 

Pink: 
Japan canned price reduced; July p. 70. 
predictions for 1968; Mar. p. 55. 
USSR, Western Pacific stocks stabilize; Feb. p. 42. 

run; May 

roe; Nov. 

fishing; June p. 55. 

SALMON 
Recipe--caviar crown; Jan. p. 68. 
Research cruise, U.S. and Japan conduct success- 

ful; Dec. p. 57. 
Scientists bug 5 Nov. p. 22. 
Smoking , cut weight loss when; May p. 6. 
Sockeye, predictions for 1968; Mar. p. 55. 

SANITATION 
Guyana shrimp inspection; Aug.-Sept. p. 92. 
Pacific shellfish workshops well attended; 
Jan. p. 7. 

SARDINE 
Barnacle check aids Council; Aug.-Sept. p. 27. 
Maine: 
canned stocks: 
June 1, 200% above year earlier; Aug.-Sept. p. 24. 
lower as 1968 began; Mar. p. 17. 

Norway: 
canned industry, report on; Jan. p. 49. 
mechanical feeder stacks B INOW fos Uae 

SATELLITE 
Coast Guard to experiment with buoy- 
tem; Aug.-Sept. p. 16. 

Scripps' ''Argo'' uses computer and 
global cruise; Apr. p. 11. 

"Undaunted" and ESSA's weather 
ocean study; July p. 25. 

sys- 

on 

to pioneer 

USSR space will be used to aid fishing and 
study oceans; June p. 58. 

SAURY 
Japan: 
catch declined in 1967; Mar. p. 68. 
fishing steady, prices up; Dec. p. 88. 
USSR: 
meet to assess Pacific 
expand fishing off; Jan. p. 54. 

Pacific, report on; Apr. p. 21. 
USSR scientists link migrations to cyclone 
activity; June p. 60. 

SCALLOP(S) 
Alaska: 
survey shows sharp contrast in_ 
July p. 19. 

"Viking Queen'' makes good catch; Aug.-Sept. p. 22. 
Calico: 
Florida: 
beds, greater use expected; Mar. p. 14. 
"Oregon:" 
dredges off Georgia and; June p. 31. 
explores east coast grounds; Apr. p. 19, Aug.- 

Sept. p. 39, Oct. p. 35, Dec. p. 39. 
resources are evaluated; Dec. p. 35. 

"Cobb, John N.:" 
explorations off Oregon; July p. 42. 
explores off Washington; Aug.-Sept. p. 32. 

Queen, United Kingdom ships to U.S.; June p. 61. 

Sea: 
Alaska (Kodiak): 
newest fishery; Feb. p. 19, Apr. p. 15. 
shuck or not to shuck ~ at sea; Apr. p. 15. 

"Albatross IV" surveys stocks of Georges Bank 
and midatlantic; Dec. p. 36. 

Atlantic fishery trends; May p. 24. 

stocks; Dec. p. 71. 

abundance; 

SCHOOLFISH 
"Oregon" surveys midwater 7 Mar np.) Lo} 
June p. 31. 



SCIENTIFIC, TECHNICAL AND RESEARCH COMMIS- 
SION OF THE ORGANIZATION.OF-AFRICAN UNITY 
Guinean trawling survey, joint and A.I.D. re- 
port on; June p. 78. 

SCRIPPS INSTITUTION OF OCEANOGRAPHY 
"Alexander Agassiz''-- "STYX" survey under- 
way; May p. 13. 

"Alpha Helix," 
search; Mar. p. 7. 

"Argo'' uses computer and satellites on global 
cruise; Apr. p. 11. 

"Fish''--an electronic sea floor mapping instrument-- 
finds; Aug.-Sept. p. 16. 

La Jolla (Calif.) plankton workshop held at; Oct. 
p. 27. 

SEA ANCHOR 
Parachute -type 

p. 34. 

SEA CHANNEL 
North Pacific, south of Aleutian Islands, ESSA 

vessel, begins Bering Sea re- 

, Equipment Note No. 24; May 

oceanographers study ancient ; July p. 12. 

SEAFOOD(S) 
Alaska ferries to serve prime fresh ; June 

p. 20. 
Consumer near coasts eats more seafood than in- 
lander; Dec. p. 13. 

Soviet Fisheries Ministry to sell 
Nov. p. 65. 

"SEAFREEZE ATLANTIC" 
Christened in Baltimore, largest U.S. fishing ves- 
selss@cts ip. 1. 

SEAL(S) 
Canada harp and hooded 
Mar. p. 57. 

Fur: 
auction held in Greenville, South Carolina; May 

p. 4. 
California, discovered off; Oct. p. 3. 
Montreal (Canada) prices rise slightly; Mar. p. 57. 
North Pacific Fur Seal Commission eleventh an- 
nual meeting held in Moscow starting Apr. 8, 
1968; Mar. p. 55, May p. 44. 

Pribilof Islands harvested 55,000 
USSR: 
harvests moreN. Pacific in 1967; Feb. p. 43. 
Pacific to be studied; Oct. p. 72. 

Greenland skins auctioned in Denmark; May p. 57. 

SEA- LAMPREY 
Lake Superior, 86% less than in 5 years before 

controls; Aug.-Sept. p. 11. 

SEAMOUNT 
Washington, oceanographic commission sponsors 

study; July p. 22. 

in Moscow; 

season shortened; 

; Oct. p. 26. 

SEA OTTER 
California program proposed; Aug.-Sept. p. 23. 

SEA URCHIN 
Japan freezes eggs successfully; Nov. p. 85. 

SEAWEED(S) 
California, dried, 
Apr. p. 16. 

increases, interest in; 
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SEINING 
Japan: 
government to permit only trial 
grounds; Apr. p. 56. 

tuna, skipjack, tested off New Guinea by 
"No. 3 Hayabusa Maru;"' Apr. p. 56. 

South Africa to try Norwegian purse- 
niques; July p. 76. 

SENEGAL 
Canoe-type boats catch 80-85% of fish; Jan. p. 65. 
Extends territorial sea and contiguous zone; Nov. 

p. 93. 
Industry, fishing; July p. 77, Dec. p. 93. 
Tuna season, 1967/68, starts well; Feb. p. 58. 

SENSORY PERCEPTION 
Mackerel, jack, speed changes by fish on either 
side, fish respond more to, Aug.-Sept. p. 27. 

SHAD 
Fish meal from Tennessee Valley Authority 
used in broiler growth study; Aug.-Sept. p. 11. 

Oregon: 
Columbia River 

p. 20. 
tagged in study; July p. 22. 

Susquehanna River is assessed, 
Oct. p. 4. 

Threadfin: 
tuna, Skipjack, bait: 
and nehu equal as; Oct. p. 32. 
bests nehu as; Feb. p. 20. 

compares with nehu as; June p. 34. 

SH ARK(S) 
Basking: 
California fishery launched; Apr. p. 16. 
first liver shipment sent from California to 
Japan; June p. 20. 

Norwegian fishery; July p. 59. 
Navy flyers watch ~ in Gulf Stream; Oct. p. 12. 

on distant 

tech- 

nearing centennial; July 

's return to; 

SHELLFISH 
Alaska industries consolidating; Nov. p. 17. 

Canned fish or served in 9 of 10 U.S. homes; 

Dec. p. 14. 
Pacific sanitation workshops well attended; 
Jan. p. 7. 

Prices expected to remain high in 1968; May p. 3. 
Submarine photos of commercial off North- 
eastern United States; Mar. p. 50. 

SHERMAN, KENNETH 
Biologist talks to fishermen about biological ocean- 
ography; Feb. p. 22. 

SHRIMP 
Africa, west coast, commercial 
May p. 69. 

Alaska, Kodiak Island area, ''Manning'' explores in; 
Dec. p. 50. 

Australia: 
"Fisheries Newsletter'' contains articles on 
fisheries; Apr. p. 63. 

Japan, joint venture: 
approved; June p. 77. 
planned; Apr. p. 37. 

California landings, 1967 annual report issued; 
May p. 19. 

fishing grows; 
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SHRIMP (cont.) 
Cameroon-U.§., new fishing venture; Mar. p. 73. 
Colombia, new firm plars to fish ; Oct. p. 82. 
Culture: 
Armour and United Friit plan in Central America; 

Feb. p. 49. 
Japanese-Mexican plan dropped; Feb. p. 49. 

"Delaware" finds commercial amounts of northern 
shrimp in western Gulf of Maine; Jan. p. 16, Mar. 
p. 24, July p. 28, Nov. p. 28. 

Denmark: 
fishery possible, new, Mar. p. 60. 
meal, vacuum-dried,jused in trout feed; Feb. p. 45. 

Florida, 'farming the seas,'' an experiment to raise 
from the larval stage; Feb. p. 18. 

Guyana: 
industry halted by labor dispute; Aug.-Sept. p. 91. 
inspection; Aug.-Sept. p. 92. 

Honduras: 
fishing industry, report on; Jan. p. 59. 
orders vessels from Spanish firm; Mayp. 61. 

India: 
exports: 
increased for 
to U.S.; Oct. p. 91. 

industry continues to expand; May p. 66. 
Iranian industry; Aug.-Sept. p. 110. 
Japan: 
Asia, southeast, Survey in; Oct. p. 88. 

Caribbean fishing increases; June p. 74. 
fishing off Guianas; Oct. p. 88. 
fleet off northeast South America; June p. 75, 
importers adopt standard purchase contract; Nov. 

195 theG 
imports: 
and prices, Aug.-Sept. 1968; Dec. p. 89. 
decline for frozen ; Oct. p. 86. 
rose in 1967; Mar. p. 69. 

joint venture in Indonesia delayed; Apr. p. 59. 
South America, fishing off, progresses slowly; 
Feb. p. 53. 

Koreans, South, plan exploratory 
Indonesia; Jan, p. 63. 

Kuwait, Gulf Fisheries Co. leads region in 

fishing; May p. 70. 
Landings set record, 1967 U.S. ; Mar. p. 1. 
Malagasy fishing increases; June p. 78. 
Malaysia: 
North Borneo industry expands; Mar. p. 71. 
Sabah industry; May p. 67. 
Sarawak fishing resumed; June p. 76. 

Mexico: 
consumption increases; Mar. p. 62. 
exports ahead of 1966; Jan. p. 55, 
sets closings and sizes for; May p. 61. 

and products; Jan. p. 63. 

fishing off 

Mozambique fishing firm reorganizes; May 
De169. 

Netherlands sends trawler to Persian Gulf; 

Nov. p. 60. 
New Guinea venture runs smoothly, joint Japanese- 

Australian; Aug.-Sept. p. 107. 
Nigerian venture, new; Jan. p. 65. 
Oregon, record catch; Dec. p. 25. 
Pakistan, inspection in; Aug.-Sept. p. 103. 
Pink, mass culture of studied by Miami 
University; Apr. p. 13. Correction; May p. 23. 

Prawn, giant Alaskan, experimental trawling and 

pot fishing for; Jan. p. 41. 
Process, new, to prepare for peeling ma- 
chines shown to public; June p. 34. - 

SHRIMP 
Spain, trawler to fish off Western Central America; 
Jan. p. 54. 

Spot: 
Alaska fishery develops; Jan. p. 13. 
"Geor-Gee"' does not find commercial amount of 

in Strait of Juan de Fuca and Puget Sound; 
Aug.-Sept. p. 37. 

Trawl: 
separator tested; Oct. p. 31. 
sorts out unwanted fish and debris; Oct. p. 39. 

Trawler(s): 
all-aluminum will fish in Gulf of Mexico in 1969; 
Dec. p. 14. 

freezer, more active in Gulf of Mexico and Carib- 
bean Sea fishery; May p. 68. 

Trawling, deep-water, French trawler crew (''Louis 
Caubriere'') to teach Mexicans; Mar. p. 63. 

TV documentary to include Miami lab's 
culture; Dec. p. 34. 

USSR: 
conduct research on 

p. 80. 
fishing in Gulf of Carpentaria creates uproar in 
Australia; Nov. p. 90. 

United Kingdom, farming may be tried in Yorkshire; 
Aug.-Sept. p. 84. 

U.S. supply rose 15.6% in 1967; Aug.-Sept. p. 11. 

in Persian Gulf; Dec. 

SIGNALS 
Weather Bureau changes coastal warning terms; 
Feb. p. 6. 

SILOS 
South-West Africa plans 
Nov. p. 92. 

for fish meal pellets; 

SINGAPORE 
Southeast Asian Fishery Development Center pact 
signed in Bangkok, Thailand, by Japan, Thailand, 

and ; Mar. p. 53. 
Supply port for Soviets; Dec. p. 90. 

SMELT 
Canada, is valuable resource; July p. 55. 
Lake Superior catches are good; Feb. p. 21. 

SMOKING 
Cut weight loss when 
May p. 6. 

halibut and salmon; 

SNAILS 
Voracious imported 

p. 67. 
clear U.S. lakes; June 

SONAR 
Detection of fish schools by 
Pacific; Apr. p. 26. 

Fish-finding of "Oregon II;"' Nov. p. 46. 
Invention --reversing principle; Aug.-Sept. 

p. 43. 
"Jordan:" 
follows fish schools with ; Nov, p. 27. 
studies sonar targets to distinguish anchovies from 
non-anchovy schools; Dec. p. 38. 

"Oregon II'' tests and longlines on first cruise; 
Apr. p. 17. 

Ultrasonic tags in 
Octs p34 

in eastern tropical 

tracking of tunas studied; 



SONIC TAGGING 
Salmon, scientists spy on; Nov. p. 23. 

SOUND(S) 
Acoustic signals attract fish announced University 
of Miami's Institute of Marine Sciences (Fla.); 
Oct. p. 21. 

SOUTH AFRICA 
Britain's devaluation is not expected to harm 
fish market; Mar. p. 72. 

Catch up in 1968; Aug.-Sept. p. 109. 
Hake should be frozen at sea, U.K. report says; 

Mar. p. 72. 
"Norwegian seining'' makes debut; July p. 76. 
Vessels over 500 tons, will subsidize build- 

ing; Mar. p. 72. 
"Willem Barendsz,'' factoryship, has good trip; 
Aug.-Sept. p. 109. 

SOUTH AMERICA 
Japanese shrimp fishing off ; Feb. p. 53, 

June p. 75. 
Tour of , 'People to People;" July p. 7. 

SOUTH & SOUTH-WEST AFRICA 
Reach fishing agreement; Nov. p. 92. 
Shoal fish catch in first 6 months of 1968 and 1967 
seasons reported; Nov. p. 92. 

SOUTH CAROLINA 
Crab: 
blue, deaths increase in 

June p. 9. 
industry warned of economic ruin if production 
decline continues; Jan. p. 13. 

Fur seal auction held in Greenville; May p. 4. 

-Georgia area; 

SOUTH KOREA (REPUBLIC OF KOREA) 
Alaska, fleet off; June p. 76. 
Bering Sea operations; Feb. p. 56, Oct. p. 90. 
Deputy Fisheries director is named; Apr. p. 58. 
FAO fisheries commissions, international, 

joins two; Apr. p. 58. 
FPC market survey set for Chile and Oct: 

p. 64. 
Food processing expansion, 
Indonesian fishing grounds, and Indonesia 
conduct joint survey of; Mar. p. 54. 

Japan: 
agree to study problems; Dec. p. 71. 
buys fishing vessels; Oct. p. 90. 

North Pacific, will send 2 trawl factoryship 
fleets (''Samsu™ and ''Sinhung"') to; Apr. p. 58. 

Norwegian factoryship sold to ; Jan. p. 64. 
Shrimp fishing off Indonesia, plan explora- 
tory; Jan. p. 63, 

| Tuna: 
exports through Japanese traders increasing; 

Jan. p. 64, 
Indian Ocean fishing; Jan. p. 64, Mar. p. 70, Apr. 

p. 99. 
vessels are fishing in the Pacific, Indian, and 
Atlantic Oceans; May p. 45. 

plans; Mar. p. 70. 
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SOUTH VIETNAM 
Fisheries training center, southeast Asia, closer 

to reality; Apr. p. 60. 
Tet (Lunar year) offensive, 
not affected by; July p. 74. 

UN aids fisheries development; Feb. p. 56. 
U.S. aid, constructs fishery projects with; 
Nov. p. 87. 

fisheries were 

SOUTH-WEST AFRICA 
Catch up in 1968; Aug.-Sept. p. 109. 
Factories processed record 790,000 tons in 1967; 

Apr. p. 65. 
Fishery enforcement tightened; Jan. p. 65. 
Pilchard catch, 1968, may hit 1,750,000 tons; Apr. 

p. 65. 
Silos planned for fish meal pellets; Nov. p. 92. 

SPAIN 
Canning industry; Nov. p. 72. 
Cuba, delivers vessel to; Oct. p. 67. 

Honduras orders shrimp vessels from 
May p. 61. 

Japan urges talks with 
limit; Apr. p. 57. 

Processing troubles, 

firm; 

on 12-mile fishing 

faces; Dec. p. 79. 

Shrimp trawler to fish off Western Central America; 
Jan. p. 54. 

Tuna: 
market promising; May p. 58. 
"Sarasua'' (seiner) tied up; Apr. p. 46. 

Vigo is Europe's No. 1 fishing port; May p. 58. 
West African fleet is reduced; Dec. p. 79. 

World catch, wins 7th place in; Dec. p. 78. 

SPANISH SAHARA 
"Inase Maru No. 1" (Japanese trawler) seized off; 
Mar. p. 73. 

SPERMATOZOA 
Steelhead (trout) eggs are fertilized with frozen 
sperm for first time; Apr. p. 8. 

SPORT FISHERIES AND WILDLIFE, BUREAU OF 
Funds apportioned to States for fish and wildlife 
restoration, to administer; July p. 7. 

Import regulations on salmonid fish species or 
eggs amended; Feb. p. 8. 

Plankton workshop held at La Jolla (Calif.); Oct. 
p. 27. 

Scientists, United States and Romania will exchange 
visits; Jan. p. 6. 

Shad's return to Susquehanna River is assessed; 

Oct. p. 4. 
Sport fishing licenses rose slightly in FY 1967; 
May p. 6. 

ST. PIERRE 
West Germany transships salted herring from 
Nov. p. 69. 

ST. PIERRE & MIQUELON ISLANDS 
Transshipment of European-caught fish from 
Oct. p. 65. 
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STOCKFISH 
Norway subsidies; Dec. p. 76. 

STRIKE(S) 
Iceland's herring fishery 
Imports of fishery products, 
July p. 64. 

settled; Oct. p. 77. 
in France limit; 

STURGEON 

Hudson River (N.Y.), 73-foot 
p. 16. 

USSR discovers ''echo-sounder" in 
Delos 

found in; Mar. 

3; Oct. 

"STYX'' EXPEDITION 
Scripps survey underway (''Alexander 
Agassiz"); May p. 13. 

SUBMARINE 

"Ben Franklin" will carry modern equipment; Dec. 
p. 17. 

Photos of commercial shellfish off Northeastern 
United States by ; Mar. p. 50. 

View from a storied --the "Alvin" off Nor- 
folk, Va.; Aug.-Sept. p. 48. 

SUBSIDIES 
British: 
fishing industry to get increased ; July p. 66. 
fishing trawlers given extra ; May p. 55. 

Canada: 
fishery » review of; May p. 52, 
Quebec plans special; Oct. p. 69. 

New Zealand broadens industry ; Aug.-Sept. 
p. 107, 

Norway increases fisheries 
Git 

; May p. 55, Oct. 

SUNFISH 
Texas, hybrid 

Nov. p. 20. 
experiments are successful; 

SUSQUEHANNA RIVER 
Shad's return to is assessed; Oct. p. 4. 

SWEDEN 
Fishing industries are in trouble, some major; July 

p. 50. 
Fish protein concentrate to Ethiopia, 
plies; Apr. p. 37. 

India's fisheries aided; July p. 51. 
Iran's fishery development aided; Apr. p. 38. 
Market problems, fishermen have; July p. 65. 
Norway stops fishing in 12-mile limit; Nov. 

p. 59. 
Soviets order more fish carriers from 
D635. 

Symposium on ocean bottom held in Stockholm; Nov. 
p. 60. 

sup- 

; June 

SWORDFISH 

Japan: 
export(s): 
frozen, cut to U.S. in FY 1968; Mar. p. 68. 
prices at record high; Nov. p. 84. 

Miss Behavior" studies use of longline to capture; 
Aug.-Sept. p. 42. 

TAG(S) 
"Spaghetti" 
July p. 34. 

outline Alaskan king crab grounds; 

TAGGING 
Bass, striped, VIMS scientists 
Lobster: 
offshore, Continental Shelf fishing grounds, Mass.; 
Apr. p. 23. 

study off New England; Oct. p. 28. 

Salmon, chinook, Columbia River, many tagged re- 
covered; Jan. p. 7. 

Walleye study slated for Eastern Lake Erie; 
May p.4. 

; Mar. p. 15. 

TAHITI 
Tuna: 

skipjack fishery, report on; Mar. p. 71. 
yellowfin, landings at Papeete Market; Apr. p. 62. 

TAIWAN 
Fisheries; Mar. p. 70, May p. 67. 

Indonesia aided; Dec. p. 90. 
Japan imports minced fish from ; Nov. p. 84. 
Production, 1967 fisheries, rose 7.7%; Apr. p. 59. 
Tuna: 
American Samoa: 
fishery, vessels predominate; Apr. p. 64. 
plan transfer of vessels from; Aug.-Sept. p. 106. 

exports through Japanese traders increasing; Jan. 
p. 64. 

fishes round the world; Aug.-Sept. p. 105. 
Indian Ocean fishing drops off; Jan. p. 64. 
sales company: 
formed; July p. 75. 
in American Samoa; Jan. p. 64, Feb. p. 57. 

vessels: 

fishing in the Pacific, Indian, and Atlantic Oceans; 
May p. 45. 

transfer planned from American Samoa; July 

p. 75. 
U.S. firm invests in fisheries; Feb. p. 55. 

TARIFF(S) 

Groundfish fillets, U.S. set 1968 

quota for; Mar. p. 2. 
rate import 

Japan implements Kennedy Round 3; Nov. p. 83. 

TECHNOLOGY 
Ammonia for speedy preservation of fish; Aug.-Sept. 
pos. 

Fish dust eliminated; June p. 52. 

TELECOMMUNICATIONS 
Far Eastern fishery discussed; July p. 56. 

TELEVISION 
Yugoslav plans documentary on ''Fishermen 
of Tacoma; June p. 67. 

TEMPERATURES 
Alaskan fish, some semidormant below 40° F.; June 

Pe ool 
Sea-surface affects success of net sets; July 

p. 36. 

TENNESSEE VALLEY AUTHORITY 
Fish meal from shad & carp used in broiler growth 
study; Aug.-Sept. p. 11. 



TERRITORIAL WATERS (also see FISHING LIMITS) 
Argentina promulgates law regulating foreign fish- 

ing; Jan. p. 58. 
Australian 12-mile fishery zone, Japan ends talks 

on; Mar. p. 70. 
Dahomey extends to 12 miles; June p. 78. 
Fishing rights and obligations on the high seas, 
summary of; Aug.-Sept. p. 8. 

Japan: 
tighten rule on foreign vessel entry into 3-mile 
zone; Apr. p. 57. 

trawler (''Inase Maru No. 1") seized off Spanish 
Sahara; Mar. p. 73. 

Senegal extends; Nov. p. 93. 
USSR Continental Shelf law passed; Apr. p. 48. 
United Nations members, breadth of and 

fishing jurisdiction claimed by; Apr. p. 40. 
Venezuela claims 3-12-miles off Guyana; 
Oct. p. 82. 

TEXAS 
Brownsville Harbor expansion, EDA approves funds 
for; Apr. p. 14. 

Catfish, hatchery, toxic algae kills; Oct. p. 24. 

Charts, nautical, issued for intracoastal waterway 

in: 
Galveston and Matagorda Bays; June p. 13. 
San Antonio Bay; July p. 14. 

FPC pilot-research plant at A&M University; 
Mar. p. 14. 

Galveston Bay yields 6,000,000 pounds of seafood; 

Apr. p. 14. 
Hatcheries produced 16 million fish in FY 1967-68; 

Dec. p. 26. 
Hurricane Beulah, 

result of; Feb. p. 19. 
Illegal netters attracted by big fish in bays; Apr. 

p. 14. 
Landings, FY 1966-67; Apr. p. 14. 
Sunfish, hybrid, experiments are successful; Nov. 

I) 20g 

qualifies for U.S. aid as 

THAILAND 
Denmark aids 3; Feb. p. 46. 
Fisheries officer visits Milford lab; July p. 38. 

Law of the Sea Conventions, ratifies 1958; Aug.- 
Sept. p. 105. 

Norway to study fishery technology, delegation 
visits; Aug.-Sept. p. 105. 

Southeast Asia Fisheries Development Center: 
held its first council meeting in Bangkok, Mar. 

19-21; May p. 48. 
pact signed in Bangkok by 
Singapore; Mar. p. 53. 

Trends in the fisheries, 1967; Apr. p. 61. 
United States: 
aids inland fishery development; July p. 73. 

, Japan, and 

helps develop fish protein supplements; 
Oct. p. 64. 

THAWING 
Vacuum-steam of frozen fish is tested; Oct. 

p. 26. 

TIDAL WAVE(S) 
Peru's fishing fleet damaged by 8 Orats 5 Bl 

TOBAGO 
Canada grants fisheries development loan to; Oct. 

p. 69. 
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TOGO 

Strives to improve fishing; Nov. p. 94. 

TOUR 
"People to People" of South America; July 
io Co 

TRADE ASSOCIATION 
Catfish farmers form; June p. 9. 

TRADE FAIRS 
BCF promotes lesser known fishery products in 
European BS diwk7 ios Slo 

Denmark holds successful sixth International 9 
June p. 65. 

Hong Kong held; Apr. p. 60. 
U.S. firms taking part in London and Milan 
Jan. p. 24. 

TRAINING SEMINAR 

Ann Arbor (Mich.) EF&GRB holds 
Bay, Wisc.; Apr. p. 24. 

in Green 

TRANSLATIONS 
Soviet fishery journal, of; Aug.-Sept. p. 12. 

TRANSPORTATION 
Airlines! rate increases, fishery products affected 

bys7Deca ps 13. 

Australia replaces wood fish crates with plastic; 

Dec apa oil's 
Fish flown round the world remain eminently edible; 
June p. 34. 

Flying fresh fish to market; Mar. p. 24. 
Fresh coastal fishery products flown to Midwest; 
Oct. p. 27. 

Shipment, controlled atmosphere, of fresh fish 
studied; Oct. p. 27. 

Shipping test of new container is successful; July 
p. 36. 

USSR railroad car transports live fresh-water fish; 
Nov. p. 68. 

TRANSPORTATION, DEPARTMENT OF 
Oil spillage, U.S. agencies will act quickly to clean 
up; Dec ps iz) 

TRAPS 
Lobsters, BCF's new 

ery; June p. 22. 

may open offshore fish- 

Use of to capture halibut under study; July 
p. 26. 

TRAWL 
Gloucester catches exceed commercial catches; 
Oct. p. 29. 

Japan uses new in Bering Sea; Oct. p. 88. 
Net reels, recent innovations for ; June p. 42, 

Shrimp: 
separator tested; Oct. p. 31. 
sorts out unwanted fish and debris; Oct. p. 39. 

Universal : 

Mark II evaluated; Oct. p. 32. 

modified, tests well; Apr. p. 21. 

TRAWLER(S) 
All-aluminum shrimp 
Mexico in 1969; Dec. p. 14. 

Denmark: 
East Germany delivers 

will fish in Gulf of 

to Jane pecs 
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TRAWLER(S) (cont.) 
Denmark (cont.): 
fish pump, is equipped with; Oct. p. 77. 
largest side- built; Nov. p. 70. 
Pakistan firm buys 6; Oct. p. 91. 
trawl block, is equipped with; Oct. p. 77. 

Gill net vessel, Lake Superior, how converted to 
; Apr. p. 30. 

Japan: 
"Akebono Maru No. 51'' to fish off U.S. east coast; 
June p. 75. 

"Iase Maru No. 1" seized off Spanish Sahara; 
Mar. p. 73. 

"Kashiwada Maru," stern 
Alaska; June p. 75. 

plans larger ; Mar. p. 69. 
licensed for northwest Atlantic; Oct. p. 89. 
west coast, Soviet reported off; Jan. p. 54. 

More freezer active in shrimp fishery in 
Gulf of Mexico and Caribbean Sea; May p. 68. 

Poland: 
stern freezer, builds new class of; July p. 66. 
"Barwena" collides with U.S. tanker ("Texaco, 
Illinois"); June p. 67. 

Romania buys ; Oct. p. 80. 
"Seafreeze Atlantic,” largest U.S. freezer stern 

christened in Baltimore (Md.); Oct. p. 1. 
Spanish shrimp to fish off Western Central 
America; Jan. p. 54. 

USSR: 
"Akademik Knipovich,'' completes Antarctic re- 
search; July p. 57. 

orders new stern from Denmark; Feb. p. 42. 
rejects poorly made Bast German ; Feb. 

, to fish Gulf of 

p. 44. 
United Kingdom gives extra subsidies to fishing 

; May p. 55. 

TRAWLING 
Canada: 
midwater 
experimental produces large hauls; Jan. p. 47. 
tested; Dec. p. 75. 

"Cromwell" conducts bottom 
Hawaii; Aug.-Sept. p. 41. 

French trawler crew (''Louis Caubriere") to teach 
Mexicans deep-water shrimp ; Mar. p. 63. 

survey around 

Guinean survey, report on; June p. 78. 

Japan: 
Chile, off of: 

approves exploration; Jan. p. 62. 
ends exploratory ; Apr. p. 55. 

increases off U.S, east coast; July p. 72. 
Malaysia's expanded boosts catch; Oct. 
p. 89. 

Pair on Georges Bank by foreign vessels 
presents hazard; Oct. p. 2. 

Shrimp, prawn, giant Alaskan, experimental 

and pot fishing for; Jan. p. 41. 
USSR studies commercial deep-water 

p. 79. 
3; Dec. 

TREATIES 

Book, new, "North Pacific Fisheries Symposium," 
on north Pacific ; Mar. p..56. 

"TRIDENT" 
Navy scientists sailed aboard 
on whale "talk"; Aug.-Sept. p. 17. 

to eavesdrop 

TRIDENT PROGRAM 
Marine science complex planned in Alaska; Apr. 

p. 16. 

TRINIDAD 
Canada grants fisheries development loan to; Oct. 

p. 69. 

TROUT 
Boston (Mass.) pond has fishing; May p. 23. 
Denmark uses vacuum-dried shrimp meal in 
feed; Feb. p. 45. 

Great Lakes 1968 fish stocking underway; Apr.p. 10. 
Import regulations on salmonid fish species or eggs 
amended; Feb. p. 8. 

Lake of Lake Superior are back in the swim; 

Feb. p. 5. 
Rainbow, BCF and industry promote; Apr. p. 24. 
Steelhead: 
eggs are fertilized with frozen sperm for first 
time; Apr. p. 8. 

Oregon: 
biologists report crises on Columbia River; Aug.- 

Sept. p. 23. 
opens new spawning area; Oct. p. 23. 

TRUST TERRITORY 
U.S. fishery developments, 1967; June p. 77. 

TUNA 
Albacore: 
California 1967 annual research report issued; 
May p. 19. 

film feeding behavior; Aug.-Sept. p. 104. 
fishery is productive off Northwest; Nov. p. 4. 
Japan: 
Atlantic, shipped home; Nov. p. 82. 
price stabilization program continued; July p. 70. 
summer fishery; June p. 75, July p. 71. 

"Jordan" conducts Pacific survey; Nov. p. 27. 
LaJolla: 
"advisories'' benefit fishermen; Nov. p. 22. 
fishery-oceanography center aids fishermen 
with information on ocean and ; Jan. p. 22. 

Pacific season ends good; Dec. p. 11. 

American Samoa: 
landings leveling off; Oct. p. 92. 
price(s): 
drops in Jan. 1968; Feb. p. 57. 

set; Dec. p. 91. 
Taiwan vessels predominate in 

p. 64. 
Asian vessels, 50, fish for Atlantic ; July p.51. 
Behavior at sea, what we know about; Mar. p. 24, 

Bluefin: 
geographical differences in occurrence of school 
types; Aug.-Sept. p. 27. 

tagged off California caught near Japan; Aug.-Sept. 
p. 24. 

Canada: 
catch is up; Dec. p. 74. 
"Golden Scarab," seiner auctioned; Aug.-Sept. p. 65. 

Canned-in-brine import quotas for 1968; June p. 10. 
"Caribbean" purse seined for off Africa's 
west coast; Mar. p. 21. 

"Cromwell's" sonar tracks 
Ecuador, U.S.-owned 
Oct. p. 82. 

FAO experts assess stocks in Atlantic and Indian 
Oceans; Nov. p. 58. 

fishery; Apr. 

schools; Nov. p. 26. 
freezing plant opens; 



TUNA (cont.) 
French: 
experimental 

Pp. 92. 
vessels developed for live-bait and purse-seine 
fishing; Aug.-Sept. p. 78. 

Indian Ocean fishing: 
drops off; Jan. p. 64. 
slackens, prices firm; July p. 75. 

Inter-American Tropical Commission: 
annual meeting; May p. 42. 
eastern Pacific catch reported; Dec. p. 70. 
estimate 1967 eastern tropical Pacific 
(skipjack and yellowfin) set record; Feb. p. 38. 

International protection, north and south Atlantic 

may come under; May p. 49. 

Italy: 
canned production still rising; Apr. p. 47. 
Uruguay grants concession to firm; Dec. p. 85. 

Japan: 
"Azuma Maru No. 31" long-lining 
June p. 74. 

canners have problems; Mar. p. 67. 
disbands promotion organization; Nov. p. 8L 
explores for off Chile; Nov. p. 80, Dec. p. 71. 
exports: 

assessments raised on; Jan. p. 63. 

canned: 
in-brine: 
extra large can; Oct. p. 86. 
surveys United States household use of; Aug.- 
Sept. p. 12. 

to U.S.; Feb. p. 53, July p. 71, Aug.-Sept. 
p. 104, Oct. p. 86, Dec. p. 89. 

pet food decline; Oct. p. 86. 
dropped sharply in 1967; Feb. p. 53, July p. 71. 
frozen: 
Italy rejects; Nov. p. 73. 
losing lead in U.S. market; Apr. p. 54. 
prices; Mar. p. 67, Apr. p. 54, July p. 72, Oct. 

p. 85, Nov. p. 83. 
quotas to U.S. reduced; Apr. p. 54, May p. 64. 
slump cuts inspection revenue; Apr. p. 53. 

1967 dropped 60 percent; Apr. p. 53. 
prices, Atlantic unchanged; Mar. p. 68. 

fleet(s): 
fish South Pacific & Atlantic; Dec. p. 88. 

operations, report on; May p. 64. 
imports increase sharply; Mar. p. 69. 
Italy, joint mothership ("Tuna No. 1") reports 
good fishing off West Africa; Mar. p. 54. 

Mauritius prices steady; Aug.-Sept. p. 105. 
mission sent to Italy by; Oct. p. 89, Dec. p. 86. 
packers: 

hampered by shortages; Nov. p. 82. 
merger studied; Nov. p. 81. 

prices: 
fresh and frozen; May p. 65. 
stabilization considered; Nov. p. 82. 

purse-seine fishery, developments in; Mar. p. 66. 
purse seiners: 
four to seine 

p. 54. 
"Gempuku Maru No. 82"' to fish off West Africa; 
June p. 76. 

"Hakuryu Maru": 
in eastern Atlantic; Mar. p. 68. 
in eastern Pacific; Feb. p. 54. 

"Nissho Maru" seining good in South Pacific; 
Feb. p. 54, Dec. p. 87. 

fishing in Mediterranean; Jan. 

Uamotiebexus 

in southwest Pacific; Feb. 
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TUNA 
Japan: 

purse seiners: 

"Taikei Maru No. 21" in South Pacific; Dec. p. 87. 
three more licensed for W. Africa; May p. 65. 

skipjack seining tested off New Guinea; Apr. p. 56. 
vessels are fishing in the Pacific, Indian, and 
Atlantic Oceans; May p. 45. 

La Jolla issues temperate 
July p. 30. 

Mauritius prices steady; Dec. p. 89. 
Purse seines, fast-sinking, catches elusive school; 
Oct. p. 36. 

Recipe(s): 
cheesies; Feb. p. 31. 

cocktail, cranberry; Aug.-Sept. p. 21. 
Senegal's 1967/68 season starts well; Feb. p. 58. 
Skipjack: 
bait: 
"Gilbert": 
compares threadfin shad with nehu as; June 

p. 34. 
live tested for ; Nov. p. 30. 

landings at Papeete Market (Tahiti); Apr. p. 62. 
shad bests nehu as bait; Feb. p. 20. 
sonar studies Pacific; Dec. p. 32. 
South Pacific, genetic composition studied; Apr. 

p. 22. 
Tahiti fishery, report on; Mar. p. 71. 

South Korea: 
fleets to fish in Indian Ocean; Mar. p. 70. 

vessels are fishing in the Pacific, Indian, and 
Atlantic Oceans; May p. 45. 

Spain: 
market promising; May p. 58. 
"Sarasua,'' seiner, tied up; Apr. p. 46. 

Taiwan: 
American Samoa: 
sales company planned in; Jan. p. 64, Feb. p. 57. 
vessel transfer planned; July p. 75. 

exports through Japanese traders increasing; Jan. 
p. 64. 

fishes for 
sales company formed; July p. 75. 
vessels are fishing in the Pacific, Indian, and At- 

lantic Oceans; May p. 45. 
Threadfin shad & nehu about equal bait; Oct. p. 33. 
Ultrasonic tags in sonar tracking studied; Oct. p. 34. 
"Undaunted" finds many on W. African cruise; 

forecast for 1968; 

July p. 23. 
USSR, 'Matros,'' new exploratory vessel; June 
p. 60. 

United States: 

commercial seiners, 3, fish in Gulf of Guinea 

in Dec. 1967; Jan. p. 5. 

vessels make good catches in E. Atlantic; 

Oct. p. 2. 
World raw and canned situation; Feb. p. 24. 
Yellowfin: 
Japan Indian Ocean catch declined; Nov. p. 61. 
landings at Papeete market (Tahiti); Apr. p. 62. 
quota adopted, increase in 1968; July p. 50. 
U.S. packers reject Japanese shipments; Dec. p. 88. 

TUNISIA 
Report on fish canning industry; Apr. p. 65. 

TURTLE 
Mexico: 
processing plant opens; Jan. p. 58. 
sets closings and sizes for; May p. 61. 

round the world; Aug.-Sept. p. 105. 
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UDALL, STEWART L. 
Lake Michigan cleanup, Federal-4-State, ap- 

proves program; May p. 5. 
Water pollution caused by oil operations in Alaska, 

condemns; May p. 20. 

ULTRASONIC TAGS 
Sonar tracking of tunas, studies of used in; 

Oct. p. 34. 

"UNDAUNTED" 
ESSA's weather satellites: 
and to pioneer ocean study; July p. 25. 
photos received by ; Nov. p. 21. 

Finds many tuna on W. Africa cruise; July p. 23. 

UNDERWATER EXPLOSIONS 
USSR develops way to warn fish of 

USSR 
Africa, northwest, trawlers fish off; Nov. p. 66. 

Aids developing countries; Dec. p. 81. 
"Air cushion" devised to control ice thickness on 
lakes; Oct. p. 74. 

Algerian fisheries aided; Nov. p. 61. 
Antarctic whale catch, 1967/68; June p. 54. 
Aquarium, new, near Black Sea; Mar. p. 59. 

Argentine 200-mile zone, fleet leaves; June 

p. 71. 
Azov-Black Sea fisheries expansion, plans 
1968-70; Aug.-Sept. p. 83. 

Bay of Bengal fisheries expanded; Nov. p. 67. 
Brazil fishing industry protests fishing off; 
June p. 69. 

Caspian has conservation problems; Oct. p. 72. 
Caviar shortage; Nov. p. 65. 

Chile's fisheries aided; June p. 69. 
Continental Shelf law passed; Apr. p. 48. 
Crab, king, fishery in Eastern Bering Sea ends; 

June p. 59. 
Danish propulsion engines, to buy; Junep.53. 
Deep-water trawling, studies commercial; Dec. 

paete)o 
Dictionary of fishery terms, new 
Feb. p. 43. 

Dogfish, spiny, survey off Oregon; Oct. p. 73. 
FAO study tour in ; Jan. p. 35. 
Far-eastern fisheries: 
carriers and processing vessels, 

provide for; Nov. p. 65. 

group pushes to fulfil 5-year plan; Aug.-Sept. 
p. 8. 

Fish culture: 
FAO seminar on; May p. 54. 
power-plant-warmed waters; Feb. p. 41. 

Fisheries trends; July p. 55. 

Fishermen training on high seas, 
June p. 57. 

Fishing rights and obligations on the high seas, 
summary of; Aug.-Sept. p. 8. 

Fish meal world markets, 

Foreign fishing in waters; Nov. p. 33. 
France: 
cooperate in fishery matters; May p. 45. 
refrigerated fish transports, 12 ordered from; 

Oct. p. 72. 
Frozen fish from British, buys; Apr. p. 48. 
Herring, North Sea, studied; Feb. p. 42. 
Hot water discharges on inland waters, studies ef- 
fects of; Oct. p. 73. 

-English; 

fails to 

promotes; 

; Nov. p. 68. 

enters; Mayp. 54. 

USSR 
Japan: 

fish meal imported from ; Nov. p. 84. 

mackerel fished by ; Dec. p. 81. 
protests fishing off Kamchatka; Aug.-Sept. p. 81. 
saury: 
expands fishing for mackerel and; Jan. p. 54. 
Pacific stocks, meet to assess; Dec. p. 71. 

vessels seized by ; Oct. p. 66, Dec. p. 71. 
Kaliningrad-based fleets are in the Atlantic; Oct. 

1h Cithe 
Man in the sea" (''Chernomor") program started; 
Oct. p. 73. 

Ministry to sell seafood in Moscow; Nov. p. 65. 
Murmansk: 
fisheries beset by problems; Oct. p. 71. 
large purse seines Slated for fleet; Oct. p. 71. 

Nigeria buys fish from; June p. 78. 
"No Contest" on the fishing grounds; Oct. p. 40. 
North Atlantic currents, to study; May p. 54. 
North Pacific Fur Seal Commission 11th annual 
meeting held in Moscow starting Apr. 8, 1968; Mar. 

p. 55, May p. 44. 
North Vietnam fisheries aided; Nov. p. 87. 
Northwest Pacific talks end; June p. 53. 

Norwegian vessels, seizes 4; Oct. p. 66. 
Pakistan fisheries: 
aided; May p. 67. 

signs aid agreement; Nov. p. 60. 
Party paper carries criticism of fisheries ministry; 
June p. 59. 

Persian Gulf, shrimp research in; Dec. p. 80. 
Polar: 
fisheries, expands; Aug.-Sept. p. 82. 
regions, steps up fishery research in; July 
Dao 

Preservation by radiation tested; Nov. p. 68. 
Progress of fishing industry and world role outlined; 
Oct. p. 44. 

Purse seining history; Nov. p. 67. 
Railroad car transports live fresh-water fish; Nov. 

p. 68. 
Rostov-on-the-Don, floating fish market will come 

to; Aug.-Sept. p. 83. 
Salmon, pink (humpback), Western Pacific stocks 
stabilize; Feb. p. 42. 

Saury migrations linked to cyclone activity by sci- 
entists; June p. 60. 

Scientist says 
Palos 

Seals, fur: 

North Pacific: 
harvests more in 1967; Feb. p. 43. 
studied; Oct. p. 72. 

Shrimp fishing in Gulf of Carpentaria creates uproar 
in Australia; Nov. p. 90. 

Siberia fisheries expanded; Nov. p. 66. 
Singapore supply port for 3; Dec.) p.. 90. 
Southeast Atlantic, fishery problems in the; Nov. 

p. 66. 
Space satellites will be used to aid fishing and study 
oceans; June p. 58. 

Sturgeons, echo-sounder discovered in; Oct. p. 73. 

Sweden to build more fish carriers for 
June p. 63. 

Telecommunications discussed, Far Eastern fish- 

ery; July p. 56. 
Translation of fishery journal; Aug.-Sept. 
p. 12. 

fishery statistics are poor; Oct. 

> 



USSR (cont.) 
Trawlers: 
East Germany poorly made, 

p. 44. 
reported off Japan's west coast; Jan. p. 54. 
stern: 
factory, 

p. o7. 
orders new, from Denmark; Feb. p. 42. 

Underwater explosions, way developed to warn fish 

of; Nov. p. 68. 
United States: 
catch, 1967, off Pacific coast was near 200,000 

tons; Feb. p. 41. 

fisheries agreements extended; Jan. p. 45. 
mid-Atlantic coast: 
groundfish survey conducted off; Dec. p. 72. 
purse seining begins off; June p. 58. 
U.S. and agree on fishing off; Jan. 

1D)5-1he 

scientific meeting held in Moscow; Dec. p. 72. 
trades fish with; July p. 5. 

Unsinkable suit from ; Feb. p. 48. 

Vessel(s): 
"Akademik Knipovich," stern trawler: 
Antarctic research completed; July p. 57. 
krill studied; July p. 57. 

"Akademik Kurchatov,'' research, visits Ivory 
Coast; June p. 60. 

Bulgaria builds fishing, for ; May p. 56. 
floating cannery (''Zakharov™ class), builds 
modified; Feb. p. 41. 

"Kompas,'' for fisheries training launched; June 
p. 60. 

"Kosmonavt Komarov,'' purse seiner, makes rec- 
ord catch; Nov. p. 67. 

"Matros,'' new exploratory tuna; June p. 60. 
"Nauka," research, visits India and Burma; May 
p. 45. 

"Vitiaz'' completes central Pacific research; 
Aug.-Sept. p. 81. 

Water pollution conference; Nov. p. 67. 
Whaling fleet visits Australia; Aug.-Sept. p. 83. 

rejects; Feb. 

to build or buy into 1970s; June 

UNITED ARAB REPUBLIC 
Fishery developments; Aug.-Sept, p. 110. 

UNITED KINGDOM 
"Boston York,'' new vessel built in Poland; Oct. 
1b We 

Catch, 1966-67, in England and Wales reported; May 

p. 55. 
Charts ("Kingfisher Charts"), new fishing available; 
Aug.-Sept. p. 86. 

Currency devaluation: 
mixed blessing for fishing industry; Jan. p. 52. 
South African fish market is not expected to be 
harmed by; Mar. p. 72. 

Development programs planned; Apr. p. 47. 
Export fishery techniques, seeks to; June 

pe 61s 
"Fisheries Yearbook and Directory, 1967-68," in- 
ternational fisheries reference published; Apr. 

1h bis 
Fish farming, new book on; July p. 66. 
"Fishing News" directory and equipment guide 
available; May p. 55. 

Foreign landings ban, fishermen press new; June 

p. 61. 
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UNITED KINGDOM 
Gutting machine, 

p. 81. 
Inflatable skirts for hovercraft patented; Julyp. 41. 
Interest rates on fishery loans, White Fish Authority: 

lowers; Oct. p. 79. 
raises; Jan, p. 52, Apr. p. 47, June p. 61. 

Lobster farming in Scotland; Aug.-Sept. p. 84, Nov. 
p. 74. 

Marine oil(s): 
gain at home; July p. 66. 
situation, 1967 summary; June p. 62. 

New fisheries policy proposed; Dec. p. 81. 
North Atlantic fishing conduct, ten nations sign Lon- 
don pact; Jan. p. 45. 

Oceanography, interest grows in; Mar. p. 59. 
Oceanology, conference on, to be held in Brighton; 
Dec. p. 72. 

Price guarantee granted to Shetlands; Dec. p. 81. 
Scallops, queen, shipped to U.S.; June p. 61. 
Shrimp farming may be tried in Yorkshire; Aug.- 
Sept. p. 84. 

South Africa hake should be frozen at sea, 
port says; Mar. p. 72. 

Soviets buy frozen fish from ; Apr. p. 48. 
Subsidies, fishing industry to get increased; May 

p. 55, July p. 66. 
Trade fairs, Office of International Trade Promo- 
tion aids 10 U.S. firms taking part in London and 
Milan; Jan. p. 24. 

develops on-board; Dec. 

re- 

UNITED NATIONS 
Breadth of territorial seas and fishing jurisdiction 
claimed by members of the ; Apr. p. 40. 

Colombia gets UNDP/FAO fisheries development 
project; Mar. p. 64. 

Food from the sea, report on, issued by 5 

May p. 36. 
Mackerel, canned, 

feeding; Feb. p. 52. 
South Vietnam, aids fisheries development in; 

Feb. p. 56. 

buys from Japan for relief 

UNITED NATIONS DEVELOPMENT PROGRAM (UNDP) 
Caribbean Fisheries Development Project vessels 
('Aleyon,"' 'Calamar,'' & "Fregata"') are active; 
Feb, p. 38, Mar. p. 52, Apr. p. 39. 

FAO- symposium on Caribbean Sea and 
adjacent regions held Nov. 18-26 in Willemstad, 
Curacao, Netherlands Antilles; May p. 47. 

Malaysia asks for assistance in establishing 
a fisheries training center at Penang; Nov. p. 86. 

UNITED STATES 
Airlines! rate increases, fishery products affected 
by; Dec. p. 13. 

BCF: 
Branch of Fishery Statistics predictions for 1968; 
Jan. p. 4. 

continental shelf fishery resources defined; Dec. 
p. 10. 

director outlines state of 
p. 5. 

drift buoy program, has only; Dec. p. 33. 
master plan being shaped to aid fishing industry; 
July p. 1. 

Canned; 
fish or shellfish served in 9 of 10 
Dec. p. 14. 

mackerel market surveyed by Japan; Nov. p. 85. 

fisheries; Dec. 

homes; 



UNITED STATES (cont.) 
Charts, nautical, exchanges with other na- 

tions; Dec. p. 18. 

Conservation measures in northwest Atlantic pro- 
posed; Dec. p. 13. 

Consumer: 
near coasts eats more seafood than inlander; Dec. 

195 dbsio 
tied to foreign fisherman by strong line; Nov. p. 2. 

Ecuador, tuna freezing plant, -owned, opened 

in; Oct. p. 82. 
Edible fish situation, the; May p. 1. 
Families asked about their seafood tastes; Oct.p. 4. 
Fishermen landed about 4.1 billion pounds in 1968; 

Decs pals 
Fishing zones boundaries, 

on; Apr. p. 36. 
Fish meal: 
Peru's ''sole'' devaluation, 
affected by; Mar. p. 3. 

production declined in 1967; Mar. p. 3. 
Fish oil production declined in 1967; Mar. p. 3. 
Fish protein concentrate plant, contract awarded 

(Port of Grays Harbor, Aberdeen, Wash.); Nov. 
p.l. 

Fish solubles production declined in 1967; Mar. 

p. 3. 
Food fish stocks at midyear about same as in mid- 
1967; Aug.-Sept. p. 10. 

Foreign fishing off; Jan. p. 10, Feb. p. 14, Mar. 
p. 11, May p. 14, June p. 16, July p. 15, Aug.-Sept. 
p. 18, Oct. p. 17, Nov. p. 15, Dec. p. 21. 

Foreign trade policy future under study; Jan. p. 4. 
Georges Bank survey shows more cod, fewer had- 
dock; Mar. p. 3. 

Halibut, Pacific landings are below normal; Aug.- 

Sept. p. 11. 
Imports: 
edible fishery products up from year ago; Aug- 
Sept. p. 10. 

fishery products account for about 2% of total; Jan. 

p. 4. 
groundfish effects on some fish studied; May p. 4. 

Indian Ocean Fishery Commission joined by ; 
June p. 54. 

Japan: 
"Akebono Maru No. 51,'' trawler, to fish off 
east coast; June p. 75. 

and conduct successful salmon research 
cruise; Dec. p. 57. 

conference on fisheries held in Washington, D. C.; 
Dec. p: 72. 

fishing off east coast; July p. 72, Oct. p. 87. 
hake fishing off Pacific northwest, review 

OfsjJaneap: 60. janet 
"Kaimon Maru" explores off 
Apr. p. 55. 

tuna: 

canned in brine: 
exports; Feb. p. 53, Oct. p. 86, Dec. p. 89. 
survey household use of; Aug.-Sept. 

p. 12. 
export(s): 
frozen: 
losing lead in 
prices for 

yellowfin shipments rejected by 
Dec. p. 88. 

water-pollution study team visits; Dec. p. 12. 

and Mexico agree 

prices strongly 

east coast; 

market; Apr. p. 54. 
; Apr. p. 54, July p. 72. 

packers; 

UNITED STATES 
Lake Michigan cleanup, 
Mar. p. 4. 

Norwegian group granted export rights to for 
one year; Apr. p. 44. 

Ocean exploration: 
National Academies to study part in; Aug.- 
Sept. p. 15. 

world invited to join in decade of; July p. 8. 
Oil spillage, agencies will act quickly to clean 
up; Dec. p. 12. 

Polish trawler ('Barwena'') collides with 
tanker (''Texaco, Illinois"); June p. 67. 

Romanian and scientists will exchange visits; 
Jan. p. 6. 

Salmon: 
British Columbia (Canada) pack equals pack 

in 1967; Feb. p. 39. Perr 
hatchery, first State (Oregon)- 
Mar. p. 14. ia aay 

Japan and conduct research in cooperative 
cruise; May p. 30. 

landings, 1967, were way down; Mar. p. 2. 
"Seafreeze Atlantic'' christened in Baltimore (Md.), 
the largest fishing vessel; Oct. p. 1. 

Seattle conference charts course to guide industry 
out of doldrums; Aug.-Sept. p. 2. 

Shrimp: 

Cameroon- new fishing venture; Mar. p. 73. 
culture, Armour and United Fruit Companies plan 

in Central America; Feb. p. 49. 
India exports to 3; Oct. p. 91. 
supply rose 15.6% in 1967; Aug.-Sept. p. 11. 

Snails clear lakes, voracious imported; June 

p. 67. 
South Vietnam constructs fishery projects with 

aid; Nov. p. 87. 
Sport fishing licenses rose slightly in FY 1967; 
May p. 6. 

Streams and rivers are cleaner, 50,000 miles of; 

Nov, p. 4. 
Taiwan fisheries, 
Thailand: 
fish protein supplements, 

Oct. p. 64. 
inland fishery development, aids; July p. 73. 

Trust territory fishery developments, 1967; June 
Demlitre 

Tuna: 
albacore, good Pacific season ends; Dec. p. 11. 
commercial seiners, 3, fish in Gulf of Guinea in 
Dec. 1967; Jan. p. 5. 

and 4 states plan; 

financing of; 

firms invests in; Feb. p.55. 

helps to develop; 

USSR: 
agree on Soviet fishing off midatlantic coast; 
Jan. p. 1. 

catch, 1967, off Pacific coast was near 

200,000 tons; Feb. p. 41. 
dictionary, -, new of fishery terms; Feb. 

p. 43. 
fisheries agreements extended; Jan. p. 45. 

groundfish survey conducted off midatlantic coast; 
Dec. p. 72. 

purse seining began off coast; June p. 58. 
scientific meeting held in Moscow; Dec. p. 72. 
trades fish with; July p. 5. 

United Kingdom firm shipped queen scallops to 
; June p. 61. 

Vessels, tuna catches in E, Atlantic, make 

good; Oct. p. 2. 



UNITED STATES (cont.) 
West Germany (Munich) food fair, 10 firms 

participate in; Nov. p. 3. 
Whaling rules, new world, to bring changes; 

Mar. p. 4. 
World hunger, plan to overcome, outlined by Amer- 
can Assembly; Dec. p. 9. 

URUGUAY 
Tuna concession granted to Italian firm; Dec. p. 85. 

VACUUM EVISCERATION 
Cleaning fish at sea, a modern method of; July p. 39. 

VENEZUELA 
Territorial Sea 3-12 miles off Guyana, claimed by; 
Oct. p. 82. 

VESSELS 
Asian, 50 , fish for Atlantic tuna; July p. 51. 
Bulgaria builds fishing for USSR; May p. 56. 
"Calamar' is active in UN/FAO Caribbean Fishery 
Development Project; Feb. p. 38, Mar. p. 52, Apr. 
p. 39. 

Canada: 
construction materials, conference on fishing 

; May p. 51; June p. 54. 
"Golden Scarab," tuna seiner, auctioned; Aug.- 
Sept. p. 65. 

insurance increased; July p. 55. 
"Cromwell's" sonar tracks tuna schools; Nov. 
p. 26. 

"Delaware:" 
"Delaware II" replaces; Nov. p. 21. 
shrimp, northern, finds in W. Gulf of Maine; Mar, 

p. 24, Nov. p. 28. 
"Discoverer,'' data from cruises microfilmed; Nov. 
p. 12. 

East Germany wins second place in world fishing 
construction; Nov. p. 68. 

| pairweather, " commissioned; Nov. p. 13. 
"Ferrel" to study circulatory current patterns of 
the east & gulf coasts; June p. 14. 

Fiji lslands new fishery research 
launched; Feb. p. 57. 

FAO: 
orders 2 multipurpose fishing 
Mar, p. 55. 

technical conference on research craft 
cosponsored with BCF held in Seattle, Wash., 
May 18-24; Mar. p. 54. 

French: 
"Adrian Pla,'' exploratory fishing 
reef off Mexico; May p. 61. 

fleet; Jan. p. 53, Aug.-Sept. p. 78. 
tuna developed for live-bait and purse-seine 
fishing; Aug.-Sept. p. 78. 

"Hero" conducts fishing gear trials; Oct. p. 26. 
Honduras orders shrimp from Spanish firm; 
May p. 61, 

Iceland: 
"Bjarni Saemundsson," 
planned; July p. 64. 

shipbuilding is increasing; July p. 64. 
Italy builds motherships; Oct. p. 78. 
Japan: 
bottomfish mothership fleets, 12, work in Bering 
Sea; July p. 70. 

exports rose in 1967; June p, 73. 

('Gonedau"') 

in Norway; 

, goes on 

new oceanic research ship 
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VESSELS 

Japan: 
foreign entry into 3-mile zone, tightens rule on; 
Apr. p. 57. 

Hakone Maru," container ship launched; July p. 73. 
"Kaiyo Maru, " research 
Pacific, north, returns from; “Apr. p- 56. 
Pacific, south, to work in; June p. 75. 

larger for distant waters planned; Dec. p. 87. 
safety precautions tightened in Japan Sea; Mar. 

p. 69. 
salmon motherships depart for fishing grounds in 
Bering Sea and North Pacific Ocean; July p. 71. 

tuna: 
fishing in the Pacific, Indian, and Atlantic Oceans; 

May p. 45. 
fleet operations, report on; May p. 64. 
purse seiners: 
"Hakuyru Maru No. 55,"' new 
Eastern Atlantic; Mar. p. 68. 
Eastern Pacific; Feb. p. 54. 

"Nissho Maru" seining good in South Pacific; 
Feb. p. 54. 

Southwest Pacific, 4 to seine in; Feb. p. 54. 
West Africa, 3 more licensed to fish in; May 

to seine in: 

p. 65. 
"Tuna No. 1,'' joint Italian mothership, reports 
good W. African fishing; Mar. p. 54, 

"Jordan:! 
fish schools followed with radar and sonar; Nov. 

p. 27. 
Pacific albacore survey conducted; Nov. p. 27. 

Lake Superior gill net was converted to trawl- 
er, how; Apr. p. 30. 

"Liberty" tests "hybrid'' purse seine; Nov. p. 21. 
Mexico (Mazatlan) construction; Jan. p. 56, Mar. 
Dso2e 

"Miller Freeman"! proves fine research ship; Dec. 
p. 44. 

"Mt. Mitchell," hydrographic survey , com- 
missioned; Apr. p. 12. 

North Korea buys factoryships in the Netherlands; 

Dec. p. 90. 
Norway: 
biggest fishing 
Faroese: FORA, ay 
order more ; Apr. p. 45. 
delivered; Dec. p. 78. 

plans more factory trawlers; Nov. p. 73. 
refrigerated-sea water built; Jan. p. 49. 

"Oceanographer" microfilmed data from cruises; 
Nov. p. 12. 

"Oregon" surveys midwater schoolfish; Mar. p. 19, 
June p:) 31), (Oct. p. 35, Nov. p. 30: 

Peru shipyard builds 6 large purse seiners; Apr. 
p. 92. 

"Rainier:" 
commissioned; Nov. p. 13. 
14th vessel in Coast & Geodetic fleet; June p. 14. 

"Researcher" christened; Oct. p. 16. 

completed; Jan. p. 50. 

Safety for the commercial fishing and crew; 
June p. 46. 

Scripps 
“Alpha Hel," ' Bering Sea research begun; Mar. 

Delle 
"Argo'' used computer and satellites on global 
cruise; Apr. p. 11. 

Senegal canoe-type boats catch 80-85% of fish; Jan. 
p. 65. 
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VESSELS (cont.) 
South Africa: 
subsidize building fishing 
Mar. p. 72. 

"Willem Barendsz,'' factoryship, has good trip; 
Aug.-Sept. p. 109. 

South Korea: 
buys fishing from Japan; Oct. p. 90. 
Norwegian factoryship ("Bataan") bought--renamed 

"Shin Hung;"' Jan. p. 64. 
tuna: 

fishing in the Pacific, Indian, and Atlantic Oceans; 
May p. 45. ; 

fleets to fish in Indian Ocean; Mar. p. 70. 
Spain: 
delivers to Cuba; Oct. p. 67. 
"Sarasua,'' tuna seiner, tied up; Apr. p. 46. 

Taiwan: 

tuna: 

American Samoa: 
predominate in fishery; Apr. p. 64. 
transfer planned; July p. 75. 

fishing in the Pacific, Indian, and Atlantic Oceans; 

May p. 45. 
"Undaunted" receives satellite photos; Nov. p. 21. 
UNDP/FAO Caribbean Fisheries Development Proj- 

ect vessels ("'Alcyon,"' "'Calamar,"' & ''Fregata'') 
are active; Feb. p. 38, Mar. p. 52, Apr. p. 39. 

USSR: 
"Akademik Kurchatov,'' research 
Ivory Coast; June p. 60. 

builds modified floating cannery ("'Zakhorov" 
class); Feb. p. 41. 

fails to provide carriers and processing 
for her Far East fisheries; Nov. p. 65. 

France, orders 12 fish transports from; Oct. p. 72. 
Kaliningrad-based fleets are in the Atlantic; Oct. 

i Cale 
"Kompas,'' new fisheries training 
June p. 60. 

"Kosmonavt Komarov,'' purse seiner makes rec- 
ord catch; Nov. p. 67. 
Matros,"' new exploratory tuna 

" research 
May p. 45. 

seizes 4 Norwegian OCtsp LOG. 

seizes Japanese ; Oct. p. 66, Dec. p. 71. 
Sweden, orders more fish carriers from; June 

p. 63. 
trawlers: 
fish off northwest Africa; Nov. p. 66. 
stern factory, to build or buy into 1970s; June 

P.lots 
"Vitiaz,'' research vessel, completes central Pa- 
cific research; Aug.-Sept. p. 81. 

whaling fleet visits Australia; Aug.-Sept. p. 83. 
United Kingdom: 
"Boston York" built in Poland; Oct. p. 79. 
subsidies, extra, given to fishing 3 Mayp.55. 

United States: 
"Seafreeze Atlantic,'' largest freezer stern trawl- 
er christened in Baltimore (Md.); Oct. p. 1. 

tuna: 

catches good in E, Atlantic; Oct. p. 2. 
commercial seiners, 3, fish in Gulf of Guinea in 

Dec. 1967; Jan. p. 5. 
West Germany firms to lease fishing cutters from 
Iceland, Norway, and Faroese for use in herring 
fishery; Jan. p. 53. 

over 500 tons; 

visits 

launched; 

; June p. 60. 
, visits India and Burma; 

VESSELS 

"Whiting" (Coast & Geodetic Survey) begins first 
hydrographic survey in 40 years in Puerto Rican 
waters; Mar. p. 9 

VIETNAM, SOUTH (see SOUTH VIETNAM) 

"VIKING QUEEN" 
Alaska, scallop vessel makes good catch; Aug.- 
Sept. p. 22. 

VIRGINIA 
Bass, striped, Institute of Marine Science 
(VIMS) scientists tag; Mar. p. 15. 

Cape Charles to False Cape, clam survey off; Jan. 
Pp. 20. 

Crab meat pasteurization, 
to standardize; Feb. p. 6. 

Norfolk, view from a storied sub--the ''Alvin"' off; 
Aug.-Sept. p. 48. 

Oysters in MSX areas, how to grow; Oct. p. 21. 

, Md., & N.C., seek 

"VOYAGER" 
Fishes for hake in Puget Sound (Wash.); Dec. p. 23. 

WALLEYES 
Tagging study slated for Eastern Lake Erie; May 
p. 4 

WASHINGTON 
"Cobb :" 
clam research conducted off coast waters; Aug.- 

Sept. p. 33. 
scallop exploration off ; Aug.-Sept. p. 32. 

Fish protein concentrate plant (Port of Grays Har- 
bor, Aberdeen, Wash.), U.S. awards contract for; 

Nov. p. 1. 
Puget Sound: 
aquarium facility to be built on; May p. 22. 
FPC floating plant (''Cape Flattery I'') begins op- 
eration in; Dec. p. 23. 

hake: 
fishery cut as market demand drops; Apr. p. 16. 
three vessels fish in; Dec. p. 23. 

Salmon, chinook and coho, new book on; Dec. p. 23. 
Seamount study, oceanographic commission sponsors; 

July p. 22. 
Seattle: 
acoustical workshop slated in November; Oct. p. 3. 
BCF cooperates with commercial trawler "Junior" 

to demonstrate effectiveness of modified universal 

trawl; Apr. p. 21. 
conference charts course to guide U.S, fishing in- 
dustry out of doldrums; Aug.-Sept. p. 2. 

Water standards approved, State; Feb. p. 4. 

WASHINGTON, D.C. 
U.S.-Japan fisheries conference held in; Dec. p. 72. 

WAVES 
Oceanographers studies internal 3; Octa ps ta: 

WEATHER (see METEOROLOGY) 

WEATHER BUREAU 
Coastal warning terms, changes; Feb. p. 6. 

WENK, DR. EDWARD, Jr. 
Manpower is ''vital ingredient" of marine sciences, 
says SMEVeD ened: 



WEST AFRICA 
Shrimping, commercial on tropical 
grows; May p. 69. 

Spain, fleet is reduced; Dec. p. 79. 
Tuna: 
Japanese-Italian mothership (''Tuna No. 1"') re- 

coast 

ports good fishing off ; Mar. p. 54. 
purse seiner(s): 
Japan: 
"Gempuku Maru No. 82"' to fish off ; June 
p. 76. 

three more licensed for 
"Undaunted" finds many tunas on 
p. 23. 

by; May p. 65. 
cruise; July 

WEST GERMANY (GERMAN FEDERAL REPUBLIC) 
Bremen: 
FAO conference on port and marketing facilities: 
planned in; Jan. p. 46. 

scheduled in September; May p. 46. 
fish meal conference held, 8th annual; Dec. p. 70. 

Canada, fishes off; Nov. p. 69. 
Firms to lease fishing cutters; Jan. p. 53. 
Fishing industry; Apr. p. 46, July p. 50. 
Irradiation, industry considering on-board; Oct. 

p. 80. 
Munich food fair, 10 U.S. firms participate in; Nov. 

p. 3. 
Transships salted herring from St. Pierre; Nov. 
p. 69. 

Underwater laboratory planned; Nov. p. 69. 

WHALE(S) 
Antarctic catch reported 1967/68; May p. 47, 

June p, 54. 
Japanese catch quota for north Pacific set for 1968; 
June p. 73. 

Scientists record "talk"; Aug.-Sept. p. 17, 
Nov. p. 12. 

Western Gulf stream, observed; May p. 9. 

WHALING 
Baleen world catch, 7 weeks of; Apr. p. 37. 
Canada, no this year; Feb. p. 40. 
International Commission calls 2 meetings; 
May p. 48. 

Japan: 
antarctic 3; Feb. p. 52, June p. 74. 
off Peru and Chile; Jan. p. 62. 

Norway industry fades away; Dec. p. 76. 
Rules, new world, to bring U.S, changes; Mar.p. 4. 
Soviet fleet visits Australia; Aug.-Sept. p. 83. 

WHALE MEAL 
Chile, output and export during 1967; June p. 70. 

WHALE OIL 
Chile, output and export during 1967; June p. 70. 

Japan, prices down; Nov. p. 84. 

WHITEFISH 
Recipe, caviar crown; Jan. p. 68. 

"WHITING" 
Puerto Rican waters, first hydrographic survey in 
40 years begins in; Mar. p. 9. 

"WISCONSIN" 
Fishes for hake in Puget Sound (Wash.); Dec. p. 23. 

WISCONSIN 
Green Bay, , Ann Arbor (Mich.) EF&GRB holds 
training seminar in; Apr. p. 24. 

Lake Michigan cleanup, plans; Mar. p. 4. 

WORKSHOP 

Acoustical slated for Seattle (Wash.) in No- 
vember; Oct. p. 3. 

Plankton held at La Jolla (Calif.); Oct. p. 27. 
Shellfish sanitation, Pacific, well attended; 

Jan. p. 7. 

WORLD 

American Assembly outlined plan to overcome 
hunger; Dec. p. 9. 

Baleen whaling catch, 7 weeks of SPADES Darcie 

Catch sets record, 1967 fish; Dec. p. 68. 
East Germany wins second place in fishing 
vessel construction; Nov. p. 68. 

Fishery trade rose again in 1966; May p. 46. 
Fish meal: 
production; Jan. p. 46, Apr. p. 38. 
stocks are high; Mar. p. 50. 
USSR enters markets; May p. 54. 

Marine oil, USDA forecasts increase in 1968 

production; Mar. p. 50. 
Ocean's potential, BCF director says cooperation is 
needed to realize; June p. 1. 

Spain wins 7th place in catch; Dec. p. 78. 
Tuna situation, raw and canned; Feb. p. 24. 
U.S. invites to join in decade of ocean explora- 
tion; July p. 8. 

Whaling rules, new 
Mar. p. 4. 

, to bring U.S. changes; 

YUGOSLAVIA 
Aids Congolese fisheries; Apr. p. 48. 
Documentary on "Fishermen of Tacoma" planned; 
June p. 67. 

ZOOPLANKTON 

"Rorqual" studies distribution; Dec. p. 42. 

Issued March 1969 
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shop 

TRY THIS--JUST FOR THE HALIBUT 

As a discriminating, thoughtful homemaker, you want the best for your family. When 
pingfor a particularly pleasing and nourishing entree--why not choose halibut steaks? 

Make sure that it is the true North Pacific halibut. 

over 

North Pacific halibut is an excellent 
source of high quality protein and minerals. 
Dieters like its low sodium, low fat, and 
low calorie content. Its firm, tender flesh 
is mild in flavor and wonderful for intro- 

ducing seafoods to young people; it is read- 
ily accepted by older people as well. 

Crun-Cheese Halibutis aneasy answer 
for the “something different'' that is just 
right for any occasion, because this recipe 
can add dash to weekday dinners or be a 
seafood sophisticate that is elegant enough 
for a party. North Pacific halibut steaks 
are marinatedin a tangy French dressing- 
lemon juice mixture, then baked to succu- 
lent just-right perfection under a blanket 
of French fried onion crunched with Par- 
mesan cheese. Crun-Cheese Halibut has 
so much appetite appeal, you'll want to 
serve it often. 

Crun-Cheese Halibut 

2 pounds North Pacific halibut 1 can (34 ounces) 
steaks, fresh or frozen French fried onions 

> cup French dressing crushed 

2 tablespoons lemon juice 7 cup grated Parmesan 

q teaspoon salt cheese 

Thaw frozen steaks. Cut steaks into 6 portions. Place fishin a single layer ina 
shallow baking dish. Combine dressing, lemon juice, and salt. Pour sauce over fish and 
let stand for 30 minutes, turning once. Remove fish from sauce. Place fish in a single 

layer ina well-greased baking dish, 12 x 8 x 2 inches. Combine onion and cheese. Sprinkle 
fish. Bake in a moderate over, 350° F., for 20 to 25 minutes or until fish flakes easily 

when tested with a fork. Makes 6 servings. (Source: Interior Department's BCF.) 
———— 

* U. S. GOVERNMENT PRINTING OFFICE : 1969 341-145/8 



As the Nation's principal conservation agency, the Depart- 

ment of the Interior has basic responsibilities for water, 

fish, wildlife, mineral, land, park, and recreational re- 

sources, Indian and Territorial affairs are other major 

concerns of America's ''Department of Natural Resources." 

The Department works to assure the wisest choice in 

managing all our resources so each will make its full 

contribution to a better United States -- now and in the future, 

UNITED STATES DEPARTMENT OF THE INTERIOR 4 

U.S. FISH AND WILDLIFE SERVICE 

BUREAU OF COMMERCIAL FISHERIES 



AQUATIC BIOLOGY AND OCEANOGRAPHY 

A Selected List of Books 

Fishery Leaflet 541, published in January 1963, was prepared to furnish infor- 

mation sources to students and others who are interested infishery science, aquatic 
biology, and oceanography. The references range from general works to books with 
which the reader may identify species of mollusks, fish, invertebrates, or aquatic 
plants. Those who wish to read further on special topics will find additional refer- 
ences included in many of the books on the list. (This leaflet is available free from 
Division of Publications, BCF, 1801 N. Moore St., Arlington, Virginia 22209.) 
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