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Whipping the "belly rollers" of a fish trawl aboard the "Silver Bay" during bottom fish explorations off Florida's East Coast. 
(Photo: J. B. Rivers) 



1967 U. S. CATCH IS LOWEST SINCE 1943 

The 1967 U. S. catch of fish, shellfish, and They will be about 15 million pounds less than 

other aquatic products is expected to be 4.1 the 1966 catch of 105 million pounds. 

bi llion pounds - - a drop of abo u t 200 million 

fr om 1966 and the smallest catch since 1943. Perhaps the greatest disaster for U. S. 

The shrimp catch will set a record. It is 

expected to be abo u t 292 million pounds, 24 

million pounds higher than 1954 1s record 268 

million pounds. Again this year, shrimp will 

be by far the m::lst valuable commercial spe­

cies . 

There also were increased catches of ale­

wives, cod, Dungeness c r a b s, Pacific hake, 

Maine sea herring, tuna, and anchovies. 

Landings of menhaden this year are ex­

pected to be about 1.2 billion pounds--almost 

100 million pounds below 1966 and only about 

half the 1961 r e cor d of 2.3 billion pounds. 

Landings of other industrial fish also declined. 

There will be declines in catches of had­

dock, New England flounders, king crab, ocean 

perch, jack and Pacific mac k ere I, Alaska 

salmon, sea scallop meats, and whiting. 

After many years, the steady climb in king 

crab landings ended. The 1967 catch will be 

about 130 million pounds, 29 million less than 

1966. 

The strong 1963 year -clas s of haddock that 

has sup p 0 r ted the fishery for the past few 

years appears to have passed its peak. The 

196 7 catch will be only about 116 mill ion 

pounds, down 16 million from 1966. 

Landings of New England flounders, prin­

Cipally yellowtail, continued to decline in 1967. 

fisheries in 1967 was the failure of Alaskan 

salmon runs . The catch is ex p e c ted to be 

the lowest since 1959. 

Landings of sea scallop meats will decline 

to about 7 m i 11 ion pounds - -down 4 million 

from 1966 and the lowest since 1945. 

Landings of whiting will be about 57 mil­

lion pounds, down 24 mill ion pounds from 

1966. 

1967 TUNA CATCH 

The catch of tuna by the United States and 

Puerto Rico will be about 380 million pounds-­

one of the highest on record. California land­

ings usually account for about 90 percent of all 

landings. During the first 11 months of 1967, 

the state 1 s 1 and i n g s reached 281.9 million 

pounds--near ly 30 percent above the 218.8 

million pounds of the 1966 period. A record 

alba cor e catch of 15,738 tons was made off 

Oregon. 

U. S. SUPPLY OF FISHERY PRODUCTS 

Since 1957, the total supply of fishery prod­

ucts--domestic catch plus imports on live­

weight basis--has increased 94 per c e n t. It 

rose from 7.2 billion pounds in 1957 to nearly 

14 billion in 1967. The 1967 supply will be 12 

percent above 1966 1s. The estim a ted 1967 

domestic catch of only 4.1 billion pounds is 6 

percent less than in 1966 and only 29.5 percent 
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of the total available supply. This is the low­

est percentage in U. S. history. 

Record imports of fish meal from Peru and 

Norway account for alarge part of the increase 

in total quantity a va i 1 a b 1 e. The supply of 

edible fishery products will be down from 5.4 

billion po un d s in 1966 to about 5.2 billion 

pounds in 1967. Bothdomestic catch and im­

pqrts were slightly off the 1966 volume. The 

supply of industrial products will reach a rec-

0rd 8.7 billion pounds in 1967 because of heavy 

imports. Only 20 percent of the supply of in­

dustri alproducts was produced domestically. 

Pack of Canned Fishery Products 
----=======;=========9 

Salmon .. . . 
Tuna ... . . 
Maine sardines 
Shrimp .... 
Oysters ••. . 

January-Septembe_r_--t 

1967 1966 
----1 

. . . (Standard Cases) •.. 
2,110,000 4,344,047 

21,729 , 964 19,953,567 
1,250,000 1,332,783 
2,360,000 2,234, 676 

530,000 200,000 

EXPORTS 

U. S. exports of fishery products in 1967 

will be at about the 1966 level. During the 

first 9 months of 1967, exports of fresh and 

frozen it ems were on about the same level, 

or slightly better, than during the 1966 period. 

Fresh and frozen shrimp, and canned salmon, 

shrimp, and squid were well above the 1966 

amounts. Exports of menhaden oil (66.3 mil­

lion pounds) were 8 percent less than the 72.3 

million pounds of the 1966 period, but it was 

thought this could easily change by the end of 

year. 

PROCESSED FISHERY PRODUCTS IN 1967 

U. S. production of processed fishery prod­

ucts will be at about the 1966 level. Canned 

salmon is down more than 50 per c e nt, but 

packs of tuna, s h rim p, and oysters will be 

larger. The pack of Maine sardines will total 

1,250,000 standard cases; the 1966 pack was 

1,333,000 cases. Domestic production of fish 

sticks and portions will be only slightly above 

1966' s, while breaded shrimp and production 

of fillets and steaks will be less. Domestic 

fish meal production will be 12 percent below 

1966's due to a smaller catch of menhaden. 

Foreign Trade in Fishery Products 

~ and Frozen, 
Groundfish fillets and fillets 
Other fillets 
Tuna •...• 
Shrimp •... 
Sea scallops . 

Canned, 
Tuna .. • 
Sardines 

Fish meal 

Fresh and Frozen, 
Sallnon --
Shrimp 

Canned, 
Sallnon 
Shrimp 
Squid • 

Fish oils • 

.. " 

IMPORTS 

January-September 

1967 1966 

. . (Million Pounds) • . 

221.9 
62.5 

205.5 
124.8 

10.7 

46.8 
38.7 

468.1 

244.2 
66.3 

239.9 
117.9 
13.3 

46.3 
41.2 

.(Tons) •••• 

I 345.9 

EXPORTS 

. (Million Pounds) • 

11.4 
5.3 

16.7 
4.2 
9.5 

66.6 

11. 3 
3.4 

13.3 
3.5 
7.9 

72.9 

The 1967 pack of c anne d salmon will be 

around 2.1 million standard cases--less than 

half the previous year's pro d u c t ion of 4.3 

million cases and the sma 11 est pack since 

1905. 

The 1967 pack of tuna will be a new record 

of about 21.7 million standard cases--1.8 mil­

lion cases, or 9 percent, larger than in 1966. 

For the first time since 1957, 50 percent (or 

more) of the total U. S. pack of tuna will come 

from U. S.-caught fish. 

I 



The pack of shrimp will be about 2.360,000 

standard cases; in 1966, it was 2,235,000. 

Production of canned oysters will be around 

500,000 cases, a 40 percent increase over 1966. 

3 

There are no reports or indications that 

other canned fishery products will show any 

large volume changes from the 1966 packs. 

(BCF Branch of Fishery Statistics.) 
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BCF DIRECTOR URGES RESURGENCE OF U. S. FISHERIES 

The U. S. fishing industry must use more 

s cientifi c methods to find and harvest fish if it 

i s to playa significant role in an era of chang­

ing fisheries. The demand for the riches of the 

sea exists in the U. S. and is urgent in the de­

veloping nations. And, fortunately, the waters 

f ish e d traditionally by American fishermen 

can yield much greater harvests. These were 

several of the important themes discussed by 

H. E. Crowther, Director of the Bur e a u of 

Commercial Fisheries, at the annual meeting 

of the Atlantic States Marine Fisheries Com­

mission in Virginia on Oct. 17, 1967. 

Director Crowther reviewed the pas t 30 

years ofU. S. fisheries--the industry, the 

product, the resource. 

THE INDUSTRY 

In 1937, the U. S. industry was a "purely 

domestic indus try" that supplied fishery prod­

ucts to the Arne ric a n public from its own 

catches. While it had some problems, its 

activities were relatively quiet when compared 

with today1s. 

The end of World War II brought change. 

The U. S. fishing fleet was intact, in compara­

tively good shape, and active. Japan had to re­

build her fleet. The Soviet Union turned to the 

high seas for her supplies. Other nations, now 

active in world fisheries, fa c e d similar de­

cisions. 

But the U.S., with its reasonably prosperous 

fleet and demand for fish fairly constant went 

on fishing as she had in the past. The fishery 

on the Atlantic Coast, fo r example, changed 

somewhat over the years. "A few vessels were 

built--but not enough to solve the problem of 

obsolescence." Not enough young people en­

tered the industry to replace those who left . 

During the post World War II period, the 

fishing industries of several nations recog ­

nized the potential of the oceans as a source 

of food and revenue and began to build modern 

vessels. 

Also, while the U. S . fishing industry was 

remaining fairly constant, other segments of 

her economy grew fairly rapidly . This pat ­

tern continued. The U. S. catch and per-capita 

consumption of fish remained static. "The de ­

mand created by an increasing population was 

filled almost entirely by imp 0 r ted fishery 

products. Today many segments of our fishing 

industry , particularly in ew England, fa c e 

serious problems." 

THE PRODUCTS 

Thirty years ago, as today, the U. S. set the 

pace in originating fishery products for the 

market. Back then, fillets, steaks, and dressed 

and whole f ish were accepted as up-to - date 

products. Over the years the U. S. developed 

new products, and other countries copied them . 

Frozen fillets, for example, make an ideal 

export product. Prices for them and the quan­

tity consumed made the U. S. market attra c ­

tive - -and so foreign countries aimed their ex ­

ports at the U. S. market. From 1947 on, the 

U. S. has developed fish sticks, port ions, heat­

and - serve products a s modern a s any foods in 

the frozen food cabinet. In many ins tances, the 



industry developed products m 0 r e advanced 

than any in the food trade. The U. S. was the 

w 0 rId leader. Today there is need for even 

more modern fishery products than those pro­

duced. Convenience products are capturing 

more of the market and all fishery products 

are not keeping up with this de vel 0 pm e n t. 

THE RESOURCE 

In 1937, and for many years thereafter, 

the resources off U. S. coasts were her own. 

Her fishermen considered Georges Bank and 

other areas their fishing grounds; they would 

not have believed that some day they would be 

sharing these with other nations. But, as other 

nations increased their fleets, they needed new 

grounds. In recent years, they moved onto the 

rich continental shelf off the U. S. coasts. Many 

nations, including the USSR, fish for haddock, 

red hake, and other species off New England. 

Besides foreign competition, other develop­

ments within the United States hurt the fishing 

industry . The estuarine zones, where about 65 

percent of the species the U. S. catches depend 

for at least a part of their life history, were 

beinglost to population pressures. Alsoheavy 

pollution from industrial and domestic sources 

poured into the rivers and estuarine areas and 

injured many species of fish. 

Still, There Are Blessings to Count 

Despite these woes, however, the U. S. can 

still "count her blessings." She is surrounded 

by productive waters. "Beginning a Ion g the 

New Jersey shore, to De l aware and Chesapeake 

Bays, the Sounds of the Car 0 1 ina s, and the 

estuaries and inlets extending along the coast 

to Texas, are some of the richest waters in the 
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world. The b r 0 a d areas of the continental 

shelf off New England and the Gulf of Mexico 

have produced tremendous catches of fish and 

shellfish. The traditional fisheries can be 

maintained with proper manipulation." 

In addition, the U. S. has vast underutilized 

and unutilized r esources off her shores. Her 

successful experience with international com­

missions shows that it is possible in some 

cases to establish resource-sharing arrange­

ments with other nations. She has a "reason­

ably intact fleet, a fairly healthy processing 

industry, a wealth of technological know-how, 

and above all, a large potential market for the 

right products in the right places." 

A NEW ERA 

The domestic fishing industry "glamourized 

in fiction and nostalgia" has disappeared . U. S. 

fisheries have changed. The birth of a new era 

may be in the offing. 

In the past, the U. S. fished selectively. For 

food fish, her fishermen attempted to cat c h 

species most in public demand. A sizable in­

dustrial fishery developed and this too, for the 

most part, concentrated on single species, such 

as menhaden . 

The question now arises: "Has the time 

come for the U. S. to expand her fisheries to 

meet still another demand- - that of worldwide 

protein deficiencies?" 

The U. S. has recognized that providing ade­

quate food for the world's expanding population 

is clearly one of the greatest challenges facing 

civilization. The U. S. must playa par t in 

solving this problem. The problem already is 



6 

acute. Drastic and comprehens ive act ion s 

must be taken immediately. 

Animal Protein Needed 

Today, the lim i te d quantity of all food (cal­

ories ) greatly concerns many parts of the de ­

veloping world - - but even mor e c r ucial i s the 

shortage of animal protein needed t o provide a 

balanced diet . 

The recent report of the President ' s Sci e n ce 

Advisory Committee on the World F ood Prob ­

lem concludes: 

"n is imperative for programs designed to 

alleviate protein deficiency to produce big re ­

sults in a relatively short time . Since even the 

most vigorous efforts probably will fall short 

of the goal, work should be initiated promptly 

on any program which shows promise of po s­

sible significance." 

No steps taken to date to solve this problem 

have stemmed the worsening trend. There is 

no adequate solution in sight. President J ohn­

son recently warned that lithe shadow of star va ­

tion and imp end in g famine has grown even 

darker." He said that a "massive effort" by the 

U. S. and other nations" to help the less fortu ­

nate of the earth to help themselves" is neces ­

sary. 

The u r g en c y of this probl em is demon ­

strated by these facts: 

1. World population was ex p e c ted to in ­

crease from 3.3 billion in 1965 to 5 billion in 

1985--and to between 6 and 7 .5 billion by the 

year 2000. 

2. At least 20 percent of the 2 . 25 billion 

people living in underdeveloped co un t r i e s 

today r e c e i v e too few calories. About 60 

percent have diets that are inadequate in nu ­

tritional quality . 

3. If present rates of population growth con ­

tinue' by the year 2000 there will be more than 

four times as many people in l ess - developed 

countries than in the developed ones. 

4. Calculated nutritional requirements in ­

d i c at e that food needs in developing coun ­

tries will at l east double in the next 20 y ears. 

Overlooked Source of Animal Protein 

n has become appar e nt to many that one 

im portant s our ce of a nimal protein t ha t has 

been largely ov e rlooked and neglected is the 

fisher y r e sour ce of th e s eas and inland waters . 

"There is little doub t that the potential pro ­

ductiv i ty of f ish for food is many tim e s the 

1965 har vest of 58 m illion m e tric tons." Sci ­

entists offe r diffe r ent e stimates of the oceans ' 

annual potential production. They range from 

2 00 million me t r i c t ons to 4,000 million metric 

tons . But, as on e scientist not ed, it makes 

little d iffere n ce wh o is r .ight. Even the smaller 

figu r e is s ufficient to provide the animal pro ­

tein needed in the die t for twice today ' s world 

population . 

Fig . 1 - Tuna seen from obse rvation chamber of research vessel. 

The U. S. e stima t e of the sustainable y ield 

of the reso urces in areas traditionally fished 



by American fisherm e n--in U. S. coastal wa­

ters and off certain for e ign coasts in the wes t ­

ern hemisphere--is that the s e resour ces, in 

the aggregate, can produce a t l east five o r six 

times the present yield. That is about 2 8 b il­

lion pounds. 

Reduced to its s impl e s t te r m s , the pr obl em 

is to get food from the s ea to t hos e who need it . 

T his requires int r oduction into world markets 

of produ cts "that a r e economical, easily stored 

and transported, require no refrigeration, and 

tha t can b e read ily incorporated into diets ac ­

ceptable by the cons umers. One suc h product 

with a tr em endous potential is fish protein con­

cent rate." 

Fish Prote in Concentrate 

FPC conta in s 80 percent animal protein of 

highest quality. Not all of the sea ls annual 

Fig. 2 - Fish Protein Conc entrate . 
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Fig . 3 - All these foods cont ain FPC. 

potential pro d u c t ion would be availab le or 

required to manufacture FPC . Each ton of fish 

yie lds 300 to 400 pounds of protein. Us ing con ­

servative estimates of pot e n t i a 1 world fish 

production- - 200 million metric tons --the sea 

could produce at least 30 to 40 million tons of 

animal protein annually - - enough to provide 20 

grams a day for about 5 billion people . 

Growing U. S. Demand for Fisheries Products 

In addition to the needs of developing na tions 

for animal protein, there is a growing demand 

for edible and nonedible fish and fish products 

in the U. S. This demand has increased more 

rapidly than the population. Per - capita use of 

fish and fish products has increased from 42 

pounds (round weight) in 1950 to 62 pounds in 

1966. 

"Demand studies using population projec­

tions, inc 0 me projections, and competitive 

price relationships among commodities have 

been used to make estimates of future demand. 

An estimate based on conservative projections 

of population, inc 0 me, and per-capita con­

sumption is that tot a 1 utilization of fish and 
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fish products in the U. S. will increas a mini­

mum of 72 percent from the current 12 billion 

pounds to 21 billion by the year 2000. Using 

higher, but not un rea 1 i s tic projections of 

population, income, and per capita consumption 

for edible fish products, the increas e would b 

162 percent to 32 billion pounds by the y - a r 

2000. " 

As the need for increased food production 

from the sea becomes more urgent, two basic 

questions must be asked: 

"Is the industry prepared to play its rol in 

this new era of changing fisheries? " 

"What can the States and th e Bureau of Com­

mercial Fisheries do to assist the industry in 

increasing production ?" 

Indus try Must Overcome Obstacles 

The U. S. producer's future r ol e in world 

fisheries depends on solving certain problems. 

The r esource base for the U. S. fishing industry 

is considerably greater than is being used now. 

It involves many latent or und e rutilized re­

sources. They are not exploited, or are only 

partially exploited, by Amencan fishermen; 

in large part this is because the American in­

dustry' "beset with many problems reflected 

in high costs, can not now harvest them and 

produce end-products in a form and at a price 

competitive with imports. Hi g h costs, to a 

great ex tent, result from lack of technological 

innovati on, ina de qua t e data about the re­

sources , and the pres ence of institutional bar­

rie r s . " 

Need for Technological Improvement 

T echnological improvements, com bin e d 

with the lowering of institutional barriers and 

study of r sourc scan r ducp costs substan­

tially- -and improv the compptitiv position of 

th U. S. industry. liT chnologlcal improve ­

ment can b undertak n by the Industry, pro ­

vid d th fundam ntal t chnological, biologi ­

cal, and oc an graphic r s arch n _c ssary to 

a b tt r und rstanding of the r .sources and the 

mans to harv st and proc ss th m arE' first 

provid d by th Stat s and the F~d ral Govern ­

m nt. The r mova1, or mitigation, of the ef ­

f cts of ins titutional and political barrip-rs is 

largely beyond the capability of the industry. 

Th appli cation of technological discoveries by 

industry is not alon nough to solve industry's 

problems. Indeed it is unlik ly to come about 

unless th re i some promise of progress in 

all areas of r search and d velopment." 

Fig. 4 - Bruce R. Burns, Fishery Biologist at BCF 's Biological La­
boratory, Woods Hole, Mass., identifying bottom-dwelling in ­
vertebrates from the New England fishing grounds. 

The State and the Federal Government must 

do more in the near future to assure an eco -



nomically sound fish ing industry . This con ­

dition is necessary before the U. S. can guide 

the developing nations in obtaining food from 

the sea. "There is a good probabili ty that 

major improvements can be made." 

Fishing Methods Bare ly Changed 

"There has been no fundam ental change in 

fishing methods since fishing b egan. The great 

technological developm e nts of the last 30 years 

have scarcely been applied to t he art of locating 

and catching fish. Exploitation of fishery re­

sources, especially those now unutilized or 

underutilized, awaits major improvements in 

present harve sting methods . It a Iso a waits 

entirely new concepts of fishing vessel design, 

deck equipment, fishing gear and techniques, 

and fish handling and processing methods which 

will max imize catches and quality--improve 

efficiency- -and increase the pro fit earning 

capacity of the fishing industry." 

An increased harvest will create a need for 

new resource management techniques. Other­

wise th e catch of each species in turn will rise 

to a max imum and decline as fishing and other 

pressures t a k e effect. "The present under­

standing of how to realize the potential of our 

ocean resources is so imperfect that even the 

most optimistic experts find it difficult to visu ­

alize an average y i eld - - over the entire ocean-­

greater than 20 pounds per acre. This is de­

spite the fa ct that some extensive 0 c e a n re­

gions--without cultivation-- produce 300 to 400 

pounds pe r acre per year . " 

There is need to develop better methods of 

applying the existing wealth 0 f technological 

skills to fisheries exploitation and manage­

ment. Many res earch and development pro -
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grams must be continued and expanded. Th 

many excellent State projects along the Atlantic 

Coast under P .L. 88-309 and P.L. 89-304 are 

already providing some answers to resourc 

and indus try problems. The s e Federal Aid 

programs may lead to alleviation, wherever 

possible, of institutional barriers that inhibit 

e ffi cient resource utilization. 

R e s earch and development on Atlantic Coast 

r esources also may I e a d to a change in the 

nature of the fisheries, from hunting and cap­

turing to new methods of herding and cultiva­

tion--aquatic husbandry. 

Space Science May Help 

"We must also consider approaches which 

heretofore have been impossible or too ex ­

pen s i veto undertake. These opportunities 

occur as 'spin offs' from space science, from 

recent a d van c e s in underwater technology, 

genetics, a nd other disciplines . A good ex ­

ample of such 'spin off' may be drawn from 

the spa c e pro gram . The com petition in our 

race for the moon has and will continue to pay 

many dividends in areas not connected with th e 

space battle. This program has given birth to 

thousands of inventions and dis coveries . From 

'greaseless frying pans' to sophisticated com ­

munications equipment to observing schools 

of fish and ocean currents - -many new devel ­

opments are springing from the launching pads 

to feed the insatiable hunger of science and in­

dustry for new technologlcal concepts." 

Interna tional Efforts for Cons erva tion 

Intensive and selective fishing by foreign 

fleets have created dangers that certain fish 

species along the Atlantic Coast may be over ­

harvested. 
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Fig. 5 - Bringing in catch of Pacific hake (Me rluccius productus) 
aboardBCF research vessel "John N. Cobb." The Russians have 
m ade large catches in this relatively new, BCF -discovered, fishery . 

"Our e fforts to meet this problem through 

international conventions, and supplemented by 

bilateral agreements where necessary, have, 

fo r the most part, met with success. We have 

made a good beginning in fostering conserva ­

tion a nd in maintaining or increasing access 

to high seas fisheries resources by our fleets . 

However , there is a d iffi cuI t road ahead. 

Sooner or later we will need to find new in ­

ternational concepts which will resolve inter ­

national fisheries problems once and for all . " 

The States and Federal Government "should 

plan and carry 0 u t their work cooperatively 

with industry - -then turn over to private en­

t erprise the development of a productiv e f is h ­

ing industry as e a r ly as possible ." 

"There is no doubt in m y mind that in the 

near future th e underutilized res our ces of the 

ocean wil l b e harvested a nd converted into 

protein products for h um an food a nd industrial 

uses. 

"It is my hope that as this t ime dra ws near, 

the fish ing industry will take a dvantage of cur-

"n" 

rent te chnological developments, and will es­

tablish expanded and more efficient fish har­

vesting and processing capabilities at home 

and abroad. I believe the fish protein concen­

trate program can foster the encouragement 

of large-s cale investment in all aspects of the 

exploitation of the sea's living resources. If 

it can be established that fish can be converted 

into a protein food supplement at a profit--and 

all ind ications are that it can--then industry 

i ts elf will make greater inv estme nt in research 

and developme nt for an ev en mor e advanced 

technol ogy in t he 30 years ahead. 

"I cannot empha size strongly enough that the 

present situation - - this be ginning of a new era 

in fis heries exploitation-- i s one in which basic 

decisions must be made by the Sta tes, the in­

dustry, and the Federa l Government. 'We must 

decide soon what the position of our fishing in­

dustry should be dur ing the next 30 years. Shall 

we maintain the s tatus quo of our industry and 

perhaps slip even further down the production 

ladder - - or shall we, through a cooperativ e ef­

fort, take the n e cessary ste ps to a chi eve a 

greater shar e of th e world potential of fish and 

shellfish res our'ces ? 

"An early resurgence in our fisheries will 

come a ta m ost critical time in world history -­

when the people of the world are t a kin g up 

more a nd m ore of the earth's land areas - -and 

when the tapping of the oc ean wealth was never 

m ore opportune and needed. 

"The U. S. can and must take the initiative to 

he lp our own economy, and to spread enormous 

go o d wi ll by harvesting the ocean to feed a 

hungry world." 



UNITED STATES 
Shrimp Fishery of New England 

During the past 3 years, the large popula­
tion of shrimp that inhabits the North Amer­
ican coast from Cape Cod to Nova Scotia has 
provided Maine fishermen with a profitable 
fishery. It bids fair to rival the groundfish 
and whiting fisheries that have been the main­
stay of the small and medium sized otter 
trawlers. 

Center of the thriving fishery is Portland, 
Maine. There 41 of the estimated 100 shrimp 
trawlers operating from Maine ports in 1967 
landed their catches during the fishing season 
from mid-December until early April. Pro­
duction, value of catch to the fishermen. and 
number of boa t s in the fishery--all have 
shown a steady increase since 1965. In that 
year. a fleet of 20 t raw 1 e r s landed over 
1,000,000 pounds of shrimp worth $120.000 to 
the fishermen. 

In 1966, 36 vessels fished out of Portland 
and caught close to 3,000,000 pounds of shr imp 
with an exvessel value of nearly $400,000. 
Besides Portland landings, production from 
other ports. such as New Harbor and Booth­
bay Harbor. was considerable. It is estimated 
that the total Maine catch for 1967 will be 
5,000,000 pounds. 

Groundfish Caught With Shrimp 

In addition, sub s tan t i a 1 quantities of 
groundfish captured with the shrimp contrib­
ute measurably to profits of the operations . 
A conservative estimate for the three-month 
season is 15 percent of the shrimp catch, or 
750,000 pounds valued at $45.000. 

Boats operating out of Portland in the 
shrimp fishery range from 35 to 65 feet long 
and have 2-man crews; a few boats carry 3 
men. Smaller boats converted into otte r 
trawlers during the shrimp season work out 
of small ports within a 50-mile radius of 
Portland. Most of these carry a single man, 
the owner-captain. 

Fishing operations similar to the ocean 
perch fishery are carried out only in day­
light hours. Fishing groundS are within rea-
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sonable steaming distance of the ports --3 to 
4 hours or 20 to 30 miles. Generally . the 
boats leave port between 3 and 4 olclock in 
the morning and r each the fishing grounds 
shortly after daybreak, when fi s hing begins . 

A Typical Boat 

Typical of the boats in the Portland fleet 
is the F/V "Tern," a 3-man, Western-rigged , 
63-foot. steel trawler built in 1963. 

Fig. 1 - Catch of 1, 000 pounds of shrimp and 800 pounds of grouud­
fish cominq aboard Maine shrim per FI V T ern in March 1967. 

Fig . 2 - Dumping result of 2-hour tow in March 1967 on shrimp 
grounds ESE of Portland Ligh t Vessel. 
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Fig. 3 - Shrimp catch of about 1,500 pounds and 500 pounds of 
groundfish- -2i -hour tow--March 1967 . 

Fig. 4 - F IV Tern --65 ' otter trawler operating in shrimp, whiting, 
and ocean perch fisheries out of Portland , Maine . 

On Mar ch 31, 196 7, the Tern depa rted 
from Portland at 4 :00 a.m. and steamed out 
past Portl and Light Vessel to the deep wa ­
ters off Cape Elizabeth. The first set of the 
net was made at 7 :1 5 a. m . The net was towed 
for 3 hours in 81 to 84 fathoms of water. It 
caught 1, 000 pounds of s h r i m p and 500 pounds 
of mixed groundfish, mos tly dabs, gray sole, 
and hake. The catch was s orted and stowed 
in the fish hold in about 45 m inutes while the 
boat continued on its second tow of the day. 

The second s et was hauled a t 1:00 o'clo ck 
and produced 1,000 pounds of shrimp and 800 
pounds of groundfish. The catch was r ela ­
tively f r e e of so-called trash s pecies th a t 
must be picked out before guiding the shrimp 
through the deck bunker open ing into the fish 
h old. In about 40 minu tes , the c re w had 
stowed the shrimp in the hol d and dressed 
and washed the I1roundfish. , L ast h aul of the 
day, a tow of 22 hours, added ano ther 800 

pounds of shrimp and 500 pounds of flounders 
and codfish to the catch. At 3 :30 p.m., the 
T ern headed for home. It arrived in Portland 
at 6 0 'clock. The catch w as unloaded. the fish 
h old washed down, and the boat made ready 
for another trip th e next day . 

--By J. J. Murray 
Safety Offic er, BCF 

/. - :fo-
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•. _ ..., Gloucest e r , Mass . 

Great lakes Commercial Fishery 
Declines in First Half of 1967 

C a tch statistics avail able to th e Gr e a t 
L akes Commission for four s tate s- - M ichigan, 
Ohio , Pennsylv an ia , and Wiscons in - -sh ow that 
commercial fishermen l anded 32.5 m illion 
-PQ.U11ds of fish through J une 196 7 . Th is was 
3 mill ion pounds less than during the 1966 
period. In 1966 , the catch for th e s e sta te s 
was 65 . 2 million pounds, or 97 percent of th e 
total for the eight Great Lake s s tate s. 

Canadian commercial l andings in th e L ake s 
also were down in first - half 196 7; the total 
w a s 17 .4 million pounds, compared to 22.5 
m illion for the 1966 per iod . 

The decrease in U. S. land ings this year 
was due primarily to a s ub s tan tial d e cline in 
sev eral major species, accord ing to BCF s ta ­
tis ti c s. While the 1967 alew ife catch was 
nearly 1.4 million pounds b e l ow 196 6 (s e e 
table which provides fir s t -half sum m arie s 
for the state s and prominent .s pec ie s), i t con ­
tinued to contribute the l argest share of U. S. 
l andings- -42 percent. While th e alewife to ­
tal w as down, Michigan I s part of the c atch 
increased from 3. 5 to 5.1 m illion pounds. 
This resulted in the s tate showing an over­
all gain from 1966 to 1967 . 

First-Half 1967 Catches in Thousands (ooos) of Pounds 

Sta te 1966 1967 Species 1966 1967 

Michigan 10,884 11,778 Alewives 15 ,069 13,681 
Ohio 7 , 7 19 7,079 Yellow perch 3, 102 2,19 1 
Penna. 214 172 Lake herring 1, 59 3 983 
Wisconsin 16 665 13 45 1 Chubs (all) 3, 816 3, 833 
Total 35 , 482 32,480 Carp 4,940 4,499 

Yellow Perch Landings 

As a l ewife affe cts to t a 1 Lake Michigan 
catch, so yellow p e r c h landings are important 
to the yield from U. S. w aters of Lake Erie. 
In 196 7, perch landings here were 1.4 million 
p ounds , or a m illion p ounds less than through 



June 1966. The reporting states--Michigan, 
Ohio. andPennsylvania--noted declines. How­
ever, the outlook for 1968 is optimistic be­
cause the 1965 year-class is reported one of 
the most s u c c e s sf u 1 hatches on record. 
These fish, now averaging about 7i inches 
long, should provide the bulk of the catch for 
the next few years. 

For lake herring, the 1967 decrease of 
some 600,000 pounds was primarily in Lake 
Superior. It continues the downward trend 
begun in the early 1960's. 

The total weight of chubs landed shows 
little change from 1966 to 1967. But the quan­
tity to be processed for retail market, the 
major share, rose abou t 110,000 pounds to 
3,567,000 pounds. L andings of the smaller 
chubs, used for animal food, were 266 ,000 
pounds in 1967. 

Canadian Catch 

While Canada IS Great Lakes catch dropped 
5.1 million pounds from 1966, the value rose 
about 6 percent to $1,932,000, according to 
preliminary statistics of the Ontario Depart­
ment of Lands and Forests. 

Lake Erie landings in first-half 1967 were 
slightly more than 5 million pounds below 
1966's figure (see table below). They ac­
counted for most of the decline in the Canadian 
catch. This was due largely to declines in 
the smelt, white bass, and yellow perch 
catches. Landings of these species in 1966 
and 1967 were (in thousands of pounds): yel­
low perch 8,643 and 8,239; smelt 7,866 and 
4,576; white bass 1,159 and 309. In val u e, 
however, revenue from the sale of Lake Erie 
fish was $1,215,000, or $176,000 above 1966. 
Walleye production also increased in La k e 
Erie: from 89,000 to 202,000 pounds. 

In other Canadian waters of the Lakes, 
total catches show no major change, although 
sizable differences occurred in some species. 
The 1966 and 1967 Canadian catch data, by 
lake, are: 

1966 (OOOs of lbs.) 
1967 (ooos of lbs.) 

Erie Huron Ontario I Suoerior 
19,199 1, 187 976

1 14, 145 1, 107 1,056 

- -~ ­
~~. 

548 
544 

St. Clair 
592 
530 

OCEANOGRAPHY 

Pamphlet Lists Distances 
Between 700 U. S. Ports 
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How far is it from Boston, Mass., to An­
chorage, Alaska? As the crow flies, about 
2,925 nautical miles; by ship, via the Panama 
C anal, 7,312 miles. This information is con­
tained in a new edition of the U. S. Coast and 
Geodetic Survey (ESSA ) publication "Distances 
Between United States Ports." It also gives 
the nautical distances between 700 U. S. ports 
and much other useful information. 

How long would it take to go by ship from 
Boston to Anchorage? A table enables you 
to estimate the time it takes to travel so many 
hautical miles at varying speeds: a 7,312-
mile trip would take 38 days and 2 hours at 
8 knots, but only 15 days and 6 hours at 20 
knots . Another table converts nautical into 
statute miles. 

The 49 -page pamphlet includes distances 
for the Great Lakes and the Mississippi River 
system compiled from data of the U. S. Army 
Corps of Engineers. 

Significant Changes Made 

Significant changes from previous editions 
are the recomputation of distances between 
ports on the Gulf of Mexico, in accord with 
new shipping safety fairways, and the addition 
of distances between sea buoys or other navi­
gational a ids inside harbors. Worldwide dis­
tances between ports can be estimated by us­
ing the pamphlet with H. O. Publication 151, 
a U. S. Naval Oceanographic Office publica­
tion of foreign port distances. 

The pamphlet may be purchased for 40 
cents from the Coast and Geodetic Survey 
(Attn. C44), Rockville, Md., 20852, or from 
its sales agents at most seaports in the U. s. 

1k :...~ :...:-

New Map Printed 
of Seabed off California 

The U. S. Coast and Geodetic Survey has 
published a new bathymetric map covering 
14,700 square miles of sea bottom off the 
southern California coast. It inc 1 u des an 
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undersea mountain more than two miles high 
and a submerged cliff more than 100 miles 
long. It depicts in detail the topography of 
the sea floor south and west of Santa Rosa 
Island. 
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New bathymetric map issued by the ESSA Coast and Geodetic 
Survey covers seabottom off Southern California coast west and 
south of Santa Rosa Island. 

The map is the fourth in a series designed 
to give bathymetric coverage of the erttire 
west coast. Similar maps are planned for 
the seabeds off the Atlantic and Gulf of Mex­
ico coasts. 

The depth covered is almost three miles 
at the map's most seaward point, 140 nautical 
miles sou t h w est of Santa Ros a Island. 
Prominent underwater features include San 
Juan Seamount, with a base area of 1,200 
square miles, which rises 11,144 feet to with­
in 1,812 feet of the surface; 100 miles of the 
Patton Escarpment; and the lower part of 
Rodriguez Seamount. 

Aid Economic Development 

The bathymetric maps are designed to 
help Federal, state, and industrial interests 
explore and develop potentially vast resources 
of the Continental Shelf--800,OOO square 
miles off the American c oasts. Developing 
these resources depends heavily on bottom 
topographic maps; few exist. Knowledge of 
the sea bottom is essential for marine en­
gineering, scientific studies in recovering 
offshore oil and minerals , and to evaluate 
shoreline erosion and accretion. 

The new map (1306N~19) maybe purchased 
for 50 cents from the Coast and Geodetic 
Survey (Attn. C44), Washington Science Cen­
ter, Rockville, Md. 20852, or from chart dis-

tribution centers of the Coast and Geodetic 
Survey at 121 Customhouse, San Francisco, 
Calif. 94126, and 602 Federal Office Building, 
90 Church St., New York, N. Y. 10007. 

New Coast Pilot Published for Gulf of 
Mexico, Puerto Rico ~ and Virgin Islands 

The Coast and Geodetic Survey has pub­
lished a new edition of U. S. Coast Pilot 5, a 
301-page nautical book describing the Gulf of 
Mexico from Key West, Fla., to Brownsville, 
Tex., and the coasts of Puerto Rico and the 
Virgin Islands. The Coast Survey publishes 
8 Coast Pilots covering all U. S. coastal and 
intracoastal waters. 

Generally, the book provides information 
that cannot be shown graphically on marine 
charts: "navigation regulations, outstanding 
landmarks, channel and anchorage peculiar­
ities, dangers, weather, ice, freshets, routes, 
pilotage, and port facilities. II Supplements 
containing changes reported since the most 
recent editions are published early each year. 

Major Gulf ports described handle millions 
of tons of waterborne commerce annually in 
ships with drafts up to 40 feet. They include: 
Port Boca Grande, Tampa, and Panama City, 
Fla.; Mobile, Ala.; Pascagoula, Miss.; New 
Orleans, Baton Rouge, and Lake Charles, La.; 
and Orange , Beaumont, Port Arthur, Houston, 
Texas City, Galveston, Freeport, Port Lavaca, 
Corpus Christi, and Brownsville, Tex. 

Major ports· in Puerto Rico and the Virgin 
Islands covered are San Juan and Ponce, 
P. R., Charlotte Amalie, St. Thomas, and 
Christiansted, St. Croix, V. I. 

All other seaports in the areas that pro­
vide bases for fishing fleets and small-boat 
operators, and smaller ports handling petro­
leum products and general merchandise, also 
are described. 

The publication also describes the 900-
mile Gulf Intracoastal Waterway from Carra­
belle, Fla., to Brownsville, Tex., and almost 
220 miles of the Mississippi River to Baton 
Rouge, La. 

Particularly interesting to mariners are 
Federal regulations concerning Safety Fair­
ways and Anchorage Areas established for 
major Gulf ports. 



The volume maybe bought for $2 . 50 from 
the Coast and Geodetic Survey (C44), Rock­
ville, Md. 20852, or from Coast Survey sales 
agents throughout the area. The annual sup­
plements are distributed free. 

Hydrographic Survey 
of Mississippi Sound Begins 

The Coast and Geodetic Survey is conduct­
ing a hydrographic sur v e y of Mississippi 
Sound, Miss., including a search for a mile ­
long island reportedly no Ion g e r existent. 
The island, Isle au Pitre, appears on existing 
nautical charts about 10 miles offshore, half­
way between Pass Christian and G u 1 f po r t. 
The island "appears almost obliterated, ex­
cept for some shoal areas at the northeast 
end during low water." 

CHA'ID£L£ R 
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Box shows area in Mississippi Sound (Miss.) being surveyed by 
ESSA-Coast and Geodetic Su rvey. 

The survey continues a program begun in 
1959 at Mobile Bay" It will continue west­
ward through Mississippi SOU n d to Lake 
Borgne, La. 
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Deep-Sea Buoy System Developed 

An unmanned, deep-sea, automat buoy 
system that records oceanogra hie and m -
teorological data simultan ou ly has b n 
developed, announces the Environm ntal 1-
ence Services Administration (E A), 
Department of Commerce. 

""~U"'(N'I",'t()f1j 
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The system, known as 
enivronmental science servi 
was developed by ESS ' s 
Survey (CGS). 

ODESSA measures the tern 
content, and depth of the water, p 
rection of its currents, and barom tric pr 
sure, air temperature, nd wind p d d 
direction. 

The system is a numb r of buo 
supports a group of surf c and u 
electronic sensing pac k a e . Th 
gathered by the ensor 1 tim t r 
central recording station (a con 01 >. 
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aboard a ship or on land . Each buoy also con­
tains a magn etic t ape recorder s o data can be 
recorded at each bu oy s t a t ion as w ell as c en­
tral recording s ite . 

The sys t em was devel ope d by A . J. Good­
heart, chief of the Coast Surveyls Oc ean En­
gineering Branch, and Charl es Kearse, an 
e l ectroni c devel opment technician. It can 
accommodat e up to 10 buoys, each s upport­
ing several surface and subsu rface sensor 
packages, with 5 sensors per p a cka ge. 

The data can be gathered a t various depths , 
and the buoys can be left unattended for weeks. 

How Sys tem Works 

Goodheart expl ained the way the buoy sys ­
tem wor ks. "We c an set the mech anism so 
that th e buoy reRorts its data every 6, 12, 30, 
or 60 m inutes, I h e stated. "Or, th e receiv­

ing s tati on can call up the buoy and request a 
data report, in which event the 10 buoys will 
report five times each during a period of 45 
seconds. " 

"Befor e the development of this system," 
Goodheart said, "the temperature of the water 
and its salt content were obtained with Nansen 
bottles, which were lowered into the water. 
This required considerabl e time. In the deep 
ocean, fo r ex ample , it takes at least six hours 
to make a 15,000 - foot Nansen bottle cast . 

"ODESSA is a buoy system which relieves 
the ship from having to rem a i n stationary. 
The ves sel can m onitor the buoy s while it ' s 
doing something else miles away . The pres­
ent system wor k s within a radius of 30 m iles. 
With new telemetering equipment, this could 
be extende d t o 1,000 to 1,500 miles." 

The buoys can be left at sea for 30 days 
and then be inspec ted and serviced if neces­
sary. A lost buoy c an be recovered by beam­
ing in on its tel emetry device . 

The syst em was designed so that other 
sensors eventually can be a d d e d to obtain 
more data on the marine envi ronment. 

Other Potential Uses 

The ODE SSA s ystem also has potentia l 
uses in studie s of pollution in harbors an d 
estuarine waters, and in c ollecting dat a on 
fish habitats . It will play a major rol e in 
ESSA IS inves tigations of the c ontinuous ex -

change proce ss occurring at the interface be­
tween air and sea. 

ODESSA has been under development by 
the Coast Survey for two years. It is ahigh­
ly advanced vers ion of TICUS (Tidal cur­
rent survey). TIC US measures only the cur­
rentls spe ed and direction. 

University of Miami Is A Leader 
In Ocean Sciences Studies 

Graduate degrees in oce anography were 
grant ed t o 31 s tudent s by the Univ ersity of 
Miami IS Ins titut e of Ma r ine Sciences during 
the 12 - month period ending September 1, 
1967. It was twice that of any previous year. 

Of the 31, doctorat es wer e awarded to 12 
student s and m aster ls degrees to 19 . The 
l argest previous total wa s 15 in both 1964 
and 1965. "Such a large num b e r of graduates 
serves once again to emphasize the Institute's 
position as a focal point for ocean s ciences, 
not onli, in this area but in the entire United 
States, I said the Ins titute IS director. 

Of the 12 doctorates , 6 went to students of 
marine biological sci en c es, and 3 each to 
students in fishery s cienc es and marine phy­
sical sciences . Nine of the m aster IS degrees 
were awarded biol ogy m ajors ; 5 each went to 
fishery and phys ical s ciences m ajors. 

147 Graduate Degr ees Granted 

Since its inception, the Institute has grant­
ed 147 graduate degrees--11 3 Master's de­
grees and 34 Doctor ates. It is a m ong the 
world's l eading institutions in preparing stu ­
dents for care e rs in oceanography. 

T he Institute granted its first Master's 
degr ee in 1949 and its first Doctorate in 1962. 
In 1966, it awarded in c ooperation with the 
University 's School of Engineering, the first 
advanced degr ee in engineering with an ocean 
engineer ing spe ci aliz ation ever granted in 

, this country. 

The Institute has 120 stud ents enrolled for 
the current a c ademic year, including those 
s pecializing in oc ean engineering. (Institute 
of Ma rin e Sciences, University of Miami, Oct. 
4 , 1967 . ) 



Devaluation of British Pound Could 
Affect U. S. fishing Industry 

The devaluation of the British pound could 
have extensive effects on the U. S. fishing in­
dustry--most likely in a potential decrease 
in exports to the United Kingdom and other 
countries that devalued. 

Exports of fish and fish products to the 
United Kingdom and these other countries 
are about one -fourth the value of all fish ex­
ports. In 1965, these exports to England 
were worth $15,530,000. At the pre-devalu­
ation rate of exchange (1 pound = $2.80), the 
U. S. exports cost England 5,546,429 pounds. 
Mter devaluation (1 pound = $2.40), these 
same exports would cost Britain 6,470,8 33 
pounds, or almost 1 million pounds more. 
This is equivalent to raising overnight the 
price (expressed in U. S. terms) of a can of 
salmon from 69 cents to 81 cents . . Because 
U. S. prices to British now are relatively 
higher, purchases probably will tend to be 
lower. 

Columbia River Salmon M ,igration 
Delayed by High Temperatures 

The salmon migration in the Columbia 
River was delayed by high temperatures. 
About 1,000 summe r chinook salmon and 
1,500 steelhead had beentaggedinJune, July , 
and August at McNary Dam as part of the 
study of unaccountable fish losses between 
dams. Half the fish were tagged with sonic 
tags; half with vinyl loop tags. T he early 
run of summer chinook salmon passed Ice 
Harbor and Priest Rapids dams with little 
delay. The loss was less than 10 percent. 
However, the bulk of the latter half of the 
r un destined for Salmon River was blocked 
at the mouth of the Snake River during most 
of Jult; and August--when the Snake River 
was 6 to 100 F. warmer than the Columbia 
R iver. Sonic -tagge d fish m illed about the 
junction of the relatively cool Columbia Riv­
e r , and the warmer Snake River and refused 
to enter the latter only yards away. 

In mid -September, the temperature dif­
ferential decreased to 30 F. (66 0 Columbia 
River, 690 Snake River). Fish pas sin g 
McNary Dam since September 1 began 
movingup the Snake River and over Ice Har-
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A last leap and the long voyage home is done. A chinook salm­
on returns to the hatchery 4 years after being released as fin-
gerling. (Photo : USIA in National Archives) 

bor Dam with no apparent delay. Very few 
steelhead or summer chinook tagged in July 
and August accompanied them; the fate of 
these fish has not been determined. Temper­
atures in both rivers ran at least 40 F. higher 
than normal this year (72 0 F . Columbia Riv­
er, 790 F . Snake River). Weather, not ther­
mal pollution, was the cause. 

Di Luzio Calls Pollution 
A Local Challenge 

It now is the responsibility of local com­
munities throughout the U. S. to implement the 
Federal Government's clean-water goals, 
Frank Di Luzio, Assistant Secretary of the In­
terior for Water Pollution Control, recently 
told the Federation of Fly Fishermen in Moran, 
Wyoming. "This will not be an easy job," he 
said. "But it must be done and done well for 
the quality of the Nation's water is at stake." 

Di Luzio added: "The priority problem 
now will be for the states, for the local com­
munities and for industries to implement 
(clean water) goals efficiently." 

He called on state officials and conserva­
tionists to "analyze the full range of alterna­
tive ways to handle problems such as muni­
cipal, industrial, and agricultural wastes, 
thermal pollution, detergents, saline water, 
oil, chemicals and silt." 
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Cites Major Challenge 

Di Luzio said the major challenge was to 
build and operate waste treatment plants and 
to reach the goals of two Federal clean-wa­
ter bills: the Water Quality Act of 1965 and 
t he Clean Water Restoration Act of 1966. 
The first called for interstate stream stand­
ards. The second earmarked $3.5-billion in 
U. S. funds for a four-year period of con­
struction grants for sewage -treatment plants. 

Di Luzio said: "The program now is at 
the stage where water quality standards have 
been submitted. The next stage will be to 
act to enforce these standards with the nec­
essary financing, c onstruction, laws and in­
stitutions." 

Our Waters Threatened 

"Our water resources and the environ­
m e nt should never be used as sinks for un­
t reated wastes," Di Luzio said. "Our igno­
ranc e--about the adverse and irreversible 
effects of pollution - -is great enough to re ­
quire all levels of government to take spe­
cial care now to prevent damage to our wa­
ters. 

"Industrial e x pansion does not h ave to 
mean water pollution. Today, you have to 
drive farther to find poorer fishing (and 
cleaner water) t han ever before. This does 
not have to be. 11 
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Hawaiian Tuna Fleet 
Operations Studied 

More nume ric al data on the operations of 
the Hawaiian skipjack tuna fleet were col­
lected during summer 1967 by BCF's Bio­
logical L aborator y in Honolulu than ever be­
fore . Seven of t he fleet's 13 vessels carried 
BCF obser v ers to document every aspect of 
t he fishing operat ions t hey could. The object 
of the study was to obtain information to im­
prove fishing strategy. 

The time spent by each e lement of the 
fishing operation w a s r ecorded to the near­
est m inute . The ob s e rve rs measured the 
temper a ture of the waters in which f ish were 

caught. They took water samples to deter­
mine salinity. They.also noted the amount 
of cloud cover. Fish schools usually are 
found beneath bird flocks, which feed on the 
small fish tunas eat. The observers esti­
mated the numbers of birds in flocks and at­
tempted to identify the species. The data 
collected by the observers during summer 
1967 now are being prepared for analysis by 
computer. They will form the basis of one 
of the most detailed studies of a f ish in g 
fleet ever made. 

~ 
Booklet Cites Progress in 
Sport Fishing Under Federal Program 

The U. S. Department of the Interior has 
published "Fifteen Years of Better Fishing, 11 

a booklet describing the achievements of the 
Federal Aid to Fish Restoration Act of 1950 
(Dingell-Johnson) • 

The 32-page booklet was produced by In­
terior's Bureau of Sport Fisheries and Wild­
life (BSFW) in cooperation with State fish 
agencies and the Sport Fishing Institute. It 
reports on the projects that make up the 
Dingell-Johnson program of Federal-State 
cooperation to improve fish populations and 
habitats. 

Excise Tax Pays for Program 

Money for the program comes from a 10-
percent excise tax collected by manufacturers 
of fishing rods, creels (a wickerwork basket 
for fish), reels, and artificial 1 u res. The 
tax is paid to the U. S. Treasury, which gives 
it to BSFW to be divided among State wildlife 
agencies to finance approved programs. 

BSFW Director John Gottschalk calls the 
booklet "a report to the fishermen who pay 
these taxes, telling them how the money was 
spent." 

\ The publication is for sale by the Superin­
tendent of Documents, U. S. Government 
Printing Office, Washington, D. C. 20420, for 
50 cents. 



Foreign Fishing off U. S. Coasts 
in October 1967 

IN NORT HWEST ATLANTIC 

During October 1967, 4 foreign nations 
fished in the North Atlantic off the New Eng­
l and coast. Early in the month, there were 
about 70 vessels; by month's end, about 30. 
In October 1966, about 60 foreign vessels 
fished on Georges Bank- -mostly Soviet, with 
only occasional sightings of Polish, East Ger­
man, and Romanian vessels. This year, how­
ever, Polish and East German vessels reap­
peared on Georges Bank in strength. This 
probably developed because their winter her­
ring and cod fisheries in the North and North­
west Atlantic were not too successful. 

Polish: Polish vessels constituted the bulk 
of foreign vessels on Georges Bank. Thr~ugh­
out October, 51 individual vessels were Iden­
tified as 15 freezer stern trawlers, 32 large 
side trawlers, one factory base ship, and 3 
supply vessels. 

Early in the month, 37 Polish vessels were 
fishing along the Northern Edge of Georges 
Bank. Huge catches of herring were observed 
in open storage areas on deck and in t raw 1 
nets. Processing of these enormous catches 
was done in part aboard the new 13,000-

, , II k· II 
gross-tonfactorybase ship GryfPomors 1, 

which a r r i v e d on Georges Bank recently. 
During second half of October, the Po~ish 
fleet of 25-30 vessels dispersed more WIdely. 
Small groups of 10 to 15 vessels were located 
along the Northern Edge and eastern slopes 
of Georges Bank. The vessels also appeared 
in the Great South Channel, 30 to 40 miles 
east of Cape Cod. Although these fleets were 
fishing actively, their herring catch had de­
elined noticeably from the first 2 weeks. 

On several occasions, Polish t raw Ie r s 
were anchored or nested alongside the large 
factory base ship stationed 18 -20 miles north 
of Race Point Cape Cod. Though some U. S. 
fishermen reported Polish fishing, it is be­
lieved the vessels mostly transferred fish 
and replenished supplies. 

Soviet: The number of vessels on Georges 
Bank was red u c e d sharply from about 20 
early in the month to a few. isolated ones by 
month's end. This near-wIthdrawal of all 
vessels occurred a month earlier than last 
year. Throughout October 1966, 50 to 60 
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vessels continued fishing south of antucket 
Island and along North Edge of Georges Bank. 

22 individual vessels were identified: 16 
factory stern trawlers, 3 medium side freez­
er trawlers, and 3 support vessels. Early in 
the month, they remained widely scattered 
between Cultivator Shoals and the northern 
slopes of Georges Bank. Small catches of 
herring were noted. 

East German: Early in October, 6 freez­
er stern trawlers were sighted on Georges 
Bank among Soviet and Polish fleets. Large 
catches of herring were observed on board. 
By mid-month, East German vessels shifted 
to areas east of Cape Cod. No catches were 
seen there. By month's end, only one was 
reported fishing off New England coast. 

West German: Six freezer stern trawlers 
sighted on Georges Bank and areas east of 
Cape Cod early in the month were reduced to 
two at month's end. Herring is believed to 
be their principal catch. 

IN THE GULF OF MEXICO 

No foreign fishing vessels were sighted 
off U. S. coasts during October. 

OFF CALIFORNIA 

Soviet: The decrease in the n u m b e r of 
vessels that began in late September contin­
ued. No vessels were sighted during the first 
2 weeks of October. By mid - month, however, 
6 large stern t rawlers (each about 3,0.00 gr.oss 
ton s) were sighted off northern Caliform~ 
accompanied by 2 pro c e s sin g factor.yshlps. 
By month's end, only one trawler was sIghted 
fishing 25 miles off Point Reyes. 

No information is available on the species 
caught. 

OFF PACIFIC NORTHWEST 

Japanese: Early in October, about 7fish­
ing vessels were operating of~ co a s t s of 
Washington and Oregon; by mId-month, be­
tween 13 and 15. One long-liner was reported 
making good catches of sablefish and ocean 
perch. One trawler was making good catches 
of ocean perch south of Columbia River's 
mouth. 

Soviet: About 60 fishing and support ves­
sels were sighted off Washington and Oregon 
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throughout O ct ober 1967, except in fi r s t week 
when bad weather prevente d aerial s urveil­
lance off Oregon. In Oct ober 1966 , 70 to 80 
vessel s were sighted off Pacific Northwest . 

As in September 1967 and October 1966, 
fleet concentrations changed rapidly from 
area to area, apparently fo llowing fish con­
centrations . By mid-month, however, about 
two-thirds of all vessels operated off Wash ­
ington and remained through month . 

Off Washington, the fleet concentrated in 
first week off Cape Flattery (1 8 miles to 
northwest, with 11 vessels) ; in second week 
off Willapa Harbor (27 miles to southwest, 28 
fi s hing and 8 support vessels); for rest of 
month, they were s cattered along coast in 
small groups of not more than 6-7 vesse ls. 

Off Oregon, no vessels were sighted in 
first week because of bad weather . In second 
half of month, a scattered pattern of fishing 
similar to that off Washington was observed. 
Many vessels fished alone or in groups of 
2-3 , possibly indicating no large schools were 
found . For first time, Soviet fisher m en also 
had to c ope with strong Japanese competition. 

Reports on Soviet catches were not c on­
cl us iv e. Good catches of Pacific hake off 
Washington were observed in second week 
and excellent hake catches off Willapa Harbor 
in third week. Elsewhere, catches were re­
ported poor, or conclusive observations were 
lacking. 

Only 1-2 exploratory vessels were seen 
with Soviet fleets in early October. 

During the month, the U. S. twice extended 
medical assistance to Soviet fishermen . In 
first week, a Soviet woman worker was evac­
uated from base ship "Churkin" to the U. S . 
P ublic Health hospital in Seattle with severe 
bl ood poisoning. She was returned in good 
health tw o weeks later. 

On October 19 , a Soviet fisherman was 
fl own to the same hospital by the U. S. Coast 
Guard with fractured collar - bone, leg, ribs , 
and suspected internal bleeding . 

On Oct. 7, the Soviet rescue tug "Bditel ­
nii" requested permission from U. S. Coas t 
Guard to tow medium fishing trawler " Kr u z ­
en shtern" in to Strait of Juan de Fuca (off 
Washington) to permit divers to clear trawl­
er 1s fouled propeller. Permission was 
granted. 

OFF A LASKA 

J apanese : T he number of vessels de ­
c r e a sed f rom a bout 145 in late Sept ember to 
a bout 60 in e arly Octobe r , to about 50 by mid ­
Octobe r, a nd th e n to about 14 by month ' s end. 
The ini t ial decrease in effort in early Octo­
ber resulted from departure from Alaska 
area of 4 of the 5 eastern Bering Sea fish 
meal and oil fleets . T he second decrease re ­
sulted from a decline in trawlers perch fish ­
ing- -particularly in Gulf of Alaska. The las t 
decrease occurred when the last fish meal 
and oil fleet in eastern Bering returned to 
J apan. 

About 16 factory trawlers engaged in the 
Pacific Ocean perch fishery in Gulf of Alaska 
during first-half October. The effort nearly 
was equally divided in 2 major areas- - 7 
trawlers on Albatross Bank and 6 trawlers 
off southeast Alaska. There was 1 trawler 
in each of the following areas: Chirikof I s ­
land, Mid d let 0 n Island, and the Yakutat 
grounds. The pattern of previous years was 
repeated: The effort in the Gulf began to de­
cline about mid-October. By month 's end 
about 8 factory trawlers were active in the 
Gulf: 3 on Albatross Bank, 3 on Yakutat 
grounds, and 2 off southeastern Alaska. The 
number of trawlers along western Aleutians 
decreased from 4 to 2; in eastern Bering ea, 
from 3 to 1 or 2 during October. 

Four of the 5 fish meal and oil fleets ter ­
minated operations October 1 and returned 
to Japan . The remaining fleet, a factoryship 
and 29 accompanying trawlers , fished pri ­
marily on Alaska pollock grounds north of 
Fox Islands until late October. Then this 
fleet sailed for home . 

At least 5 longliners fishing for sablefish 
were active in Gulf of Al a s k a during first two 
weeks . Four were off coas t of southeas t 
A laska; the f ifth fished s outh of Shumagin Is ­
l ands in western Gulf. By m i d - m onth, numbe 
of longliners in Gulf increas ed to 6 and a 
shift in a r eas of ope r ation had occurre d. Tw o 
longliners continued fishing off c oast south ­
eas t Alaska , 3 were off Yakutat gr ounds, and 
1 was southwest of Middle ton Island . By 
m onth ' s end, only 1 l ongline r was located 
southwes t of Middleton Island. 

On October 17, a BCF agent and Coast 
Guard personnel on joint Coast Guard-BCF 
surface patrol in Gulf of Alaska boarded Jap­
anese longliner 11Eitan Maru l1 southwest of 
Middleton Island in c e n t r a 1 Gulf. While 



inspecting ship, about 2.5 tons of halibut were 
found in a refrigerated hold. Because posses­
sion and transportation of, as well as catching, 
halibu t by J apanes e longline ves s els in Gulf of 
Alaska violates INPFC treaty, the Eitan Maru 
was seized and taken to Kodiak. It was re­
leased later to Japanese authorities, who are 
responsible for prosecuting the i r nationals 
under the treaty. Since there were no Japan­
ese patrol vessels in Gulf, the holds of the 
Eitan Maru were sealed. She sailed for Tokyo 
under orders by Japanese authorities. Docu­
mentation of the violation has been forwarded 
to Japan for use in prosecution. 

Soviet: There were about 20 vessels through 
October engaged in Pacific ocean perch fishe r y. 

The Gulf of Alaska perch fishery remained 
at low level; only about 5 large factory stern 
trawlers fished during first half. Most fished 
in the Western Gulf. During second half, the 
effort shifted somewhat - -3 of 6 factory stern 
trawlers fished Yakutat grounds. 
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About 12 trawlers, primarily large factory 
stern trawlers, supported by a few refriger­
a ted fish carriers, fished along A leu t ian s 
chain throughout month; during first half, 4 
trawlers and a reefer south of Leguam Island, 
4 trawlers southwest of Adak Is l and, and 4 
trawlers south of Near Islands. 

During first half, this total was d i v ide d 
equally between the Adak, Leguam, and Near 
Islands; by mid-month, 6 t raw Ie r s fished 
south of Leguam Island and only 3 in the two 
other areas. 

The October 1967 Commercial Fisheries Review summarized, 
startingonpage 3, the 84 - page, illustrated booklet, "Fish&Man," 
published by the American Littoral SOciety . The booldet can be 
bought for $1.00 from: 

Execut ive Secretary 
American Littoral Society 
Highlands, N . J. 07732 

THIS CHRISTMAS TREE IS SHRIMPL Y 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 n eighborhood. 

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. 

This intriguing tree is elegant but deceivingly simple. The materials are readily avail­
able at most local variety stores and supermarkets. 

SHRIMP CHRISTMAS TREE 

3 pounds shrimp, fresh or frozen 
2 quarts water 

t cup salt 
4 large bunches curly endive 

1 styrofoam cone, 21 feet high 
1 styrofoam square, 12 x 12 x 1 inch 
1 small box round toothpicks 

Cocktail Sauce 

Thaw frozen shrimp. Place shrimp in boiling salted water. Cover and simmer about 5 
minutes or until shrimp are pink and tender. Drain. Peel shrimp, leaving the last section 
of the shell on. Remove sand veins and wash . Chill. S epa rat e and wash endive. Chill. 

Place cone in the center of the s tyrofoam square and draw a circle around the base of 
the cone. Cut out circle and insert cone. Cover base and cone with overlapping leaves of 
endive. Fasten endive to styrofoam with toothpick halves. Start at the outside edge of the 
base and work up. Cover fully with greens to resemble Christmas tree. Attach shrimp to 
tree with toothpicks. Provide Cocktail Sauce for dunking. Serves 12. 



22 

STATES 

Alaska 
KING CRAB FISHERMEN OPPOSE 
HIGH COST OF STABILITY TESTS 

Crab vessel owners testified at a meeting 
on October 19, 1967, that they were complete­
ly dissatisfied with insurance company re­
quirements for vessel stability tests. The 
cost of the stability test was quoted at $1,600 
to $2,000 per vessel, depending on the avail­
ability of vessel plans. 

After much discussion, the vessel owners 
decided to organize a group insurance plan 
using the king crab marketing association 
as a means to start the plan. 

* * * 
KODIAK KING CRAB LANDINGS 
DOWN 22 PERCENT 

King crab landings in Kodiak during the 
first . 9 months of 1967 were 49.5 million 
pounds - -a decline of 13.6 million pounds, or 
22 percent, from the 1966 period1s catch of 
63.1 million pounds. However, increased 
produc tion in the Alaska Peninsula and Una­
laska areas has k ept statewide landings close 
to 19 66 production. Through August, the 1967 
catch was 80.7 million pounds, compared to 
the 1966 period1s landings of 84.4 million 
pounds. Currently , it is predicted that about 
12 8 million pounds will be landed in 1967. 

Oregon 

RA ZOR CLAM SET IS HEAVY 

The heaviest "set" of razor clams ever 
r ecorded by Oregon Fish Commission biolo­
gists o c curred on the Clatsop beaches in 
19 67. Sample screening of beach sands from 
Seas ide north showed an average of 100 small 
s eed clams for each square yard surveyed. 
The previous high set was in 1954 when Clat ­
sop be a c h e s showed 41 small clams per 
square yard. The lightest set occurred in 
1955: average of less than one-half clam per 
yard. 

At Cannon Beach and in Arch Cap,e-Cove 
Beach areas, the set was "average, ' 10 
small clams per yard. 

Growth of Razor Clam 

During first few weeks of life, the larval 
razor clams (or veligers) are free floating 
and at mercy of ocean currents . In 5 to 16 
weeks, the developing shell makes young 
clam heavier than surrounding water and it 
settles to the bottom. There it burrows into 
the sand. Within a few weeks, the youthful 
razors reach i to 1 inch. Fish Commission 
biologists screen sample sections of the 
beach to determine success of year1s clam 
"set." 

1967 Augurs Well for 1968- 69 

The clams from the 1967 set will be taken 
during 1968 as one -year olds. But they will 
have greatest impact on the harvest when, in 
1969, they enter the fishery as two -year olds. 
This year1s heavy set augurs well for both 
years barring a natural catastrophe. 

* * * 
CRAB LA WS MODIFIED 

The minimum legal size for Dungeness 
crab taken commercially in Oregon bays was 
raised from 5r inches to 6t inches by the 
Oregon Fish Commission in November 1967. 
(The sport crabbing minimum size remains 
5i inches.) This action provides uniform 
minimum size limits for the bay and ocea n 
commercial fisheries. The new regulation 
is expected to have little effect on the com ­
mercial crab harvest, which has averaged 
about 8 million pounds over the last 20 years, 
because the bays contribute less than 5 per­
cent of the total landings. 

New Regulations Follow Tagging Informat ion 

The uniform commercial regulations re­
sult from recent tagging breakthroughs by 
Fish Commission shellf ish biologists, which 
disprove the idea that some Dungeness crab 
live solely in the bays while others liv e s trict­
ly in the ocean. The b iologis ts developed a 
colorful spaghetti - like tag that will stay 



with a c r a b through several sheddings of 
its shell and found that crabs move freely be­
tween bays and ocean. Crabs tagged in Ya­
quina Bay have been recovered in the ocean 
commercial fishery as far south as Coos Bay. 

The commission also authorized commer­
cial crab fishermen to set out fishing gear in 
the ocean and Columbia River 96 hours prior 
to the December 1st landing date . There is 
no closed season on crab in the bays. 

Mississippi 

CHEMICAL CO. WITHDRAWS 
APPLICA TION TO DUMP WASTE 

In a special public notice dated October 
26, 1967, the U. S. Corps of Engineers an­
nounced that the Coastal Chemical Corpora­
tion of Pascagoula, Mississippi, had with­
drawn its application for a permit to dump 
several million tons of gypsum slurry waste 
about 15 miles off the mouth of the Pasca­
goula River. 

The Corps! notice concluded: "Further­
more, let it be known that the District Engi­
neer will grant no permits for dumping waste 
rna terial in navigable waters under his juris­
diction unless thorough studies and complete 
coordination with appropriate Federal and 
State agencies indicate that such material 
would have no adverse effect on navigation, 
marine life, or other activities in relation to 
the general public interest." 

California • 
REPORT ON PELAGIC AND 
PAR TYBOA T CATCHES 

The Resources Agency of California re­
ported that the California catch of pelagic 
(open sea) fish through October 31 was: 

6,528 
28,107 
14,630 
19,790 
5,431 

74 486 
y. 

Partyboat Catch 

The 1967 partyboat catch of ke ' rna 
species, through September, sho ' d th 
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of rockfish and salmon running h ad of 196 
but other key species behind . 

Species 
Throuqb September To~b G:lin 

1967 I 1966 or Loss 
. . (Neuest 1(0) • ~ 

Rockfish • 1,480,500 1,300,500 +1 
Kelp, sand bass . 870 , 000 1,126,700 -23 
Barracuda ..•. 420,200 817,100 --19 
Bonito .... •. 248,300 503, 100 -51 
Salmon . . .. 77,700 61,900 +2b 
Calif. halib'Jt •• 56,000 80,600 -31 
Yellowtail . 22,300 56,700 -61 
Striped bass ... 16 200 28 500 -43 

See First Pacifics Since 1960 

Biologist diver s saw about fifty lO-inch 
Pacific mackerel schooled with jack mack r 
off Palos Verdes Point. Thes are the first 
Pacifics they have observed since ov mber 
1960. In September, they saw fire crack r 
sardines for the first time since 1962. In 
Octobe r, fir ecrackers appeared in unusual 
quantities in the San Diego bait catch. 

Survey dives around the Richfield oil 1 -

land, Rincon, dis clos ed that a large popula hon 
of sea urchins had destroyed much of th 
once luxuriant kelp beds. 

Maine 
FIRST HALF 1967 LANDI GS 
ABOUT SAME AS IN 1966 

During the first 6 months of 1967, i\lain 
landings totaled 61.8 million pounds worth 
$7 . 5 million- -up less than one perc nt in 
quantity and value from the 1966 period. Th 
figures come from the Maine Sea & Shore 
Fisheries Department and BCF. 
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BUREAU OF COMMERCIAL FISHERIES PROGRAMS 

"Cromwell" Studies 
Juvenile Skipjack 

BCFls Honolulu-based Towns end Cromwell 
completed a cruise in Hawaiian waters on Oc­
tober 4 1967 which was devoted largely to a 
studyof juvenile skipjack and the effectiven~ss 
of a midwater trawl in catching them. (Cruls e 
32, July 12-0ctober 4 , 1967.) 

These were the Cromwell IS missions and 
the results: 

• Collect juvenile skipjack and other tunas 
with the new small-mesh midwater trawl (An­
chovy No.2 Cobb Pelagic Trawl). 

83 tows were made in 37 days of trawling. 
These included 36 tows inshore, about 5 miles 
off Waianae, Oahu; 29 tows offshore, 30 miles 
southwest of Barbers Point, Oahu; 12 tows off 
leeward Hawaii, 4 off leeward Lanai; and 2 off 
leeward Molokai over Penguin Bank. 

About 996 larval, postlarval, and Juvenile 
tunas were caught: 254 off Waianae, 539 off 
Barbers Point, 202 off Haw a i i, and 1 off 
Molokai. The tunas included 5 or 6 species: 
skipjack, yellowfin, bigeye, albacore (?), little 
tunny, and frigate mackerel. The tunas ranged 
in fork length from 7 to 168 mm. 

• Determine the type of midwater trawl 
haul that tends to catch the largest number of 
juvenile skipjack and other tunas. 

A systematic sampling routine was followed 
in the primary sampling areas off Waianae 
and Barbers Point, Oahu, for the first 57 sta­
tions. This routine consisted of making 3 
midwater trawl hauls each day at 8-hour in­
tervals. The duration of tow was kept con­
stant at 6 hours and the speed of tow constant 
at about 2 knots. Tows were made at approx ­
imately 1200-1800, 2000-0200, and 0400 -1 000 
hours local time. The depth of tow was alter ­
nated between shallow (ca. 10-20 m .) and deep 
(ca. 80-120 m., or the depth of the salinity 
maximum) . A bathykymograph attached to the 
net recorded the depth of each tow . A BT cast 
was made before each tow . 

The most successful type of tow was the 
shallow tow at 2000-0200 hours: 10 of these 
tows caught 255 of the 619 tunas taken at the 
first 57 stations. 

• Investigate the spatial and temporal dis­
tribution of juvenile skipjack and other tunas. 

II· h II A comparison between the lOS ore area 
off Waianae (ca. 21.3 0 N . , 158.20 W.) and the 
"otfshore" area off Barbers Point (ca . 21.00 N., 
158.50 W.) revealed that the offshore area 
produced the best catches of young tunas in 
July and August. Specifically, 539 tunas were 
taken in 29 offshore tows in July and August, 
as opposed to 83 tunas in 28 inshore tows . 

• Make plankton tows to collect larval tunas 
for taxonomic studies . 

20 one-hour surface plankton tows were 
made with the 1-m. net in August and Septem· 
ber and 83 tuna larvae were caught . These 
included 36 yellowfin, 30 frigate mackerel, 
7 bigeye , 6 skipjack, 2 little tunny, and 2 alba 
core ( ? ). 

These larvae and about 70 0 tunas caught 
in the trawl were examined under the micro ­
scope at sea for red and black pigment spots, 
..vhich are important taxonomic characters . 
The trawl provided an excellent series of 
specimens for comparing the pattern of pig­
mentation of the different species . For later 
electrophoretlc studies, 141 whole specimens 
and 242 eye lenses were frozen. 

• Obtain blood from all juvenile skipjack 
tuna, establish procedures for blood typing 
at sea and, if feaSible, carr y out such pro­
cedures. 

The fork length of the largest juvenile skip' 
jack tuna collected with the trawl was 48 m . 
Some blood probably could have been obtained, 
but the cardiac region was torn open and no 
blood was present. No other skipjack large r 
than about 28 mm. was collected, so that blood 
typing was not possible for this species. 

7 frigate m ackerel (117 -168 mm. FL) and 
2 little tunny (11 0 and 147 mm. FL) were bled 
successfully. Procedures were quicklywor~< ~ 
out and the blood, when tested against 15 sklp' 
jack reagents, gave strong agglutination ~eac­
tions. The small amount of blood obtam ed 
from the 96 -mm. little tunnywas not sufficient 
for complete testing. The tentative conclusion 
is that for testing against as many as 15 re-
3.gents, sufficient quantities of blood can be 
obtained only from tunas at least 10 cm.long. 
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Track chart, Townsend Cromwell cruise 32, showing course taken 
fo r environmental and biological survey runs and areas of mid­
water trawling. 

• Collect data on surface temperature, sur­
face salinity, CTFM sonar targets, and sight ­
ings of bird flocks and fish schools in an area 
that surrounds and encompasses the Hawaiian 
skipjack tuna fishery (track shown in chart.) 

3 environmental and biological survey runs 
were completed. Surface temperature and 
surface sa 1i nit y were rec orded along the 
cruise shown in track chart. 

BT casts and salinity samples were taken 
about every 30 miles while underway, and the 
information transmitted by radio the same day. 

A standard watch was maintained for bird 
flocks and fish schools. In 24 days of obser­
vation, 62 bird flocks were sighted: 13 were 
associated with skipjack schools, 1 with por­
poise, and 46 with unidentified fish. 

The CTFM sonar was , operated for 24 
hours on the downward legs of the c r u i s e 
track. Of 128 targets , 42 were sighted on 3 
runs down the Molokai Channel, 48 on 3 runs 
down the Kauai Channel, and 38 on 2 run s 
down the Kaulakahi Channel. 

"Oregon" Surveys Scallop Beds 
North of Cape Kennedy 

After 16 days of scallop dredging off Flor­
ida's east coast, BCF's exploratory fishing 
vessel Oregon returned to St. Simons Island, 
Georgia, on October 24, 1967. (Cruise 122, 
10/9-24/67; see chart p. 26). This was the 
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second in a series of industrial development 
cruises designed to re-survey the Cape Ken­
nedy scallop beds. Cruise 122 stressed the 
area north of Cape Kennedy. The purpose of 
the explorations is to assess Florida's east 
coast grounds, previously shown to hold the 
greatest potential for commercial use of 
calico scallops (Pecten gibbus). 

Between Mayport and Bethel Shoal, 168 
dredging stations were occupied in the 10- to 
40-fathom range. All dredging was conducted 
with 8 -foot tumbler dredges fished with 2-
inch bag rings, 20 rings deep, and 2t-inch 
mesh nylon liners. 

Catch Rates Significant 

In the north portion, from new Smyrna 
Beach to Mayport, 142 dredging stations were 
occupied. East of New Smyrna Beach, where 
commercial concentrations were located dur­
ing September, catch rates were again com­
mercially significant, ranging up to 32 bush­
els of scallops per 30-minute drag in 25 to 27 
fathoms. In this depth range, catch rates up 
to 7 bushels per 30-minute drag were obtained 
northward to east of Daytona Beach, where 
counts averaged 67 to 78 meats per pound and 
yields averaged 6 pounds per bushel. 

Smaller sized and "seed" scallops were 
caught in amounts ranging up to 7 bushels 
per 30-minute drag at scattered locations 
throughout the area surveyed. 

Four standard assessment transects were 
conducted from 10 to 40 fathoms in areas es­
tablished during the previous cruise. These 
transects will be made throughout the series. 

To determine the feasibility of h old in g 
shucked uneviscerated scallops, samples 
were held at 340 F. for six days with no no­
ticeable deterioration in quality. 

A one-day dredging demonstration was con­
ducted for observers. Meetings were held with 
industry members for informational purposes. 

Shrimp 

Eight nighttime trawling stations were oc­
cupied in 22 to 40 fathoms with 40-foot 4-
seam flat trawls fished on 6-foot chain doors 
east of Melbourne. Catches of 15/20 count 
(heads-off) brown and pink shrimp (Penayus 
aztecus and P. duorarum) ranged from 3"2 to 
25 pounds pe-r 60- to 90-minute drag. Catches 
of rock shrimp (Sicyonia brevirostris) ranged 
from 50 to 165 pounds (heads -on) per drag. 
Eight drags totaled 802 pounds of 36/40 and 
41/45 count (heads - on) rock shrimp in lOt 
hours. 
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"Oregon" Dredges 
East of Cape Kennedy 

The Oregon returned to St. Simons Island 
Georgia, on N.ov. 20, 1967, after 15 days of ' 
scallop dredgmg off the Florida eas t coas t 
(Cruise 123, 11 / 6-20/67 ; see chart p. 28.)' 
The primary objective of this c ruise was to 
continue dredging with emphasis on the area 
east of Cape Kennedy. 

121 dredging stations were occupied in 
the 1"0- to 40-fathom depth range betwp.en 
F lagler and Bethel Shoal. All dredging was 
conducted with 8 -foot tumbler dredges fished 
;-vith 2-inch bag rings, 20 rings deep, and 21- ­
mch mesh nylon liners. 

Catch Rates Significant 

East of New Smyrna Beach, where com­
mercial concentrations were located during 
September, catch rates again were commer ­
cially significant. They ranged up to 22.6 
bushels of scallops per 30-minute drag in 
23 - 27 fathoms. Counts ranged from 58.-78 
meats per po u n d, and yields averaged 6 
pounds of meats per bushel. 

East of Cape Kennedy , cat ch rates again 
were commercially significant. Here they 
ranged up to 16.8 bushels per 30-minute drag 
in 22-26 fathoms. Counts ranged from 68-90 
meats per pound. 

Smaller sized and "seed ll scallops were 
caught at scattered locations throughout the 
area surveyed. 

Four standard assessment transects were 
conducted from 1 0 to 40 fathoms in areas es­
tablished during the S e pte m be r cruise. 
These transec ts are occupied during each 
cruise in the series. 

A one-day dredging demonstration was 
conducted for observers. Meetings were held 
with industry members for informational 
purposes. 

Shrimp 

Eight nighttime trawling stations were oc­
cupied east of Melbourne in 26 -38 fathoms 
with 65-foot 2- and 4-seam trawls fished on 
8-foot chain doors. Catches of 15/20 count 
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(heads -off) brown and pink (Penaeus aztecus 
and E. duorarum ) ranged from 2 to 46 pounds 
per 60- to 180-minute drag. Catches of rock 
shrimp (Sicyonia brevirostris) ranged from 
25 to 111 pounds (heads -on - per drag). 

Expert Loaned to International Bank 
for Ecuadorean Study 

Roger E. Green, Fishery B i 0 log i stat 
BCF IS Fishery-Oceanography Center in La 
Jolla, Calif., left on November 25 , 1967, as 
a member of a mission from the Internation­
a l Bank for Reconstruction and Development 
(IBRD) to appraise a fisheries project in 
Ecuador. Ecuador has requested an IBRD 
l oan to finance a project to construct 12 tuna 
purse seining vessels and for an associated 
crew training program. IBRD does not have 
a staff member with the fishing expertise to 
properly evaluate the project. So it asked 
BCF to help. 

"Oregon II" Completes First Phase 
of Industrial Fish Proiect 

BCF's Oregon II returned to Pascagoula, 
Miss., near the end of November 1967 after 
completing the fifth shakedown trip. Its per­
sonnel worked with seiners fishing in the 
Charlotte Harbor-Sanibel Island area of Flor­
ida's west coast. 

Results of the cooperative effort have been 
very promising. Production by the commer­
cial seiners exceeded four million pounds 
since late September. 

The Oregon Ills sonar equipment has worked 
very well. It was instrumental in directing 
a com mer cia 1 vessel to large s c h 0 0 1 s 
not identified as such by the vessel's spotter 
plane. Another time, a large school that 
gave sonar readings of 1,200-foot diameter 
was photographed simultaneously from the 
spotter plane. 
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"Bowers" Studies Effectiveness 
of Seines on Anchovies 

The R Iv George M. Bowers returned to 
Pascagoula, Miss., on September 22 after 
cruise No. 81 designed to determine the ef­
fectiveness of small-mesh purse seines for 
catching anchovies and other clupeoids at­
tracted to lights. (PhaseI: Sept. 5-15 in Mis­
sissippi Sound, Perdido and Pensacola Bays, 
and the Gulf of Mexico. Phase II: Septem­
ber 19-22, in Mississippi and Chandeleur 
Sounds.) 

The types of above -surface light attractors 
and controllers included a 90-lamp (13,500-
watt a.c.) incandescent bank; a 72-lamp 
(10,800 watt a.c.) incandescent bank; a 3,000-
watt a.c. incandescent cluster; a 3,250-watt 
a.c. mercury vapor system; and two 12-V d.c. 
seal-beam lamps • . Subsurface light attractors 
were: a l,OOO-watt a.c. quartz iodide lamp; 
a high intensity photo lamp; and a 500-watt 
d.c. incandescent lamp. Various combina­
tions of these systems were used; however, 
one consisting of the 72-lamp (10,800 watt) 
incandescent and 3,250-watt mercury vapor 
above-surface attractors was the most effec­
tive. There was no appreciable difference in 
effectiveness of 2 subsurface control systems. 
Both systems appeared adequate to contr.ol 
schools away from the Bowers by the light 
skiff. 

The Catches 

Nineteen purse seine sets were made. The 
largest individual catch was 500 po u n d s. 
Catch composition was generally similar to 
previous cruises--small anchovies predom­
inated; scaled sardines, thread herring, 
Spanish and king mackerel, menhaden, catfish, 
bumpers, pinfish, and other minor s p e c i e s 
generally were present. Significant catches 
of species other than anchovies were made in 
Perdido Bay, Florida. There, 79 percent of 
the 212-pound catch was menhaden, and a 
406-pound catch in Chandeleur Sound was pre­
dominately bumpers and pinfish. Representa­
tive specimens were preserved from each 
catch for biological study. Specimens were 
also collected for studies by the BCF Tech­
nology Laboratory, Pascagoula. 
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BCF La Jolla Studies Long-Line Fishery 
for Broadbill Swordfish 

The BCF Fishery-Oceanography Center at 
La Jolla, Calif., is conducting a preliminary 
study of the feasibility of starting a long-line 
fishery for broadbill swordfish off California 
and Baja California to replace the pre sen t 
harpoon method. As part of the study, the re­
search vessel "Miss Behavior" went on a 60-
hour cruise October 2 -4. Two floating-line 
sets, consisting of 100 and 120 hooks, were 
made at Channel Islands at night. No teleosts 
(the bony fishes) were caught, but 80 blue 
sharks were caught on one set, and 4 b 1 u e 
sharks and 4 spiny dogfish were caught on the 
second set. The difference in catches of blue 
sharks was due partly to the longer soaking 
time of the first set: It was hauled at noon, 
while the second set was hauled at dawn. 

Samples of blood and u 1 tim 0 bra n chi a 1 
glands for use in a study of calcium metabo­
lism were taken from the sharks by Dr. Shel­
ton P. Applegate of the Los Angeles County 
Museum and Charles Glover, physiologist at 
Marineland. 

Long Lining In W. North Atlantic 

The long-line method has been adopted by 
Canadian and U. S. fishermen in the western 
North Atlantic with impressive results. The 
Canadian catch of broadbill, for example, has 
risen from about 2.5 million pounds to 12 mil­
lion pounds annually. The increase is due 
not only to the change in gear. Other con­
tributing fa ctors included increased effort 
and extension of the range of the fishery and 
fishing season. 

Applicati on of new gear and ideas, pio­
neered principally by biologists of BCF and 
Woods Hole Oceanographic Institute (Mass.), 
has made it possible for small boa t s with 
limited crews to fish several hundred hooks 
with ease. The researchers of BCF LaJolla 
feel that if these methods are perfect ed, the 
California catch, which averaged 220,000 
pounds annually from 1949 to 1965 , m ight be 
increased considerably. They believe that 
the failure to catch broadbill during this pre­
liminary survey cruise may hav e been due 
partly to the lateness of the seas on . 

• 
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BCF Juneau Uses Camera 
As Deep- Water Research Tool 

BCF Juneau (Alaska ) is using a n ew under­
water camera as a res earch tool f orthe firs t 
time to aid in studies of th e s e a -bot t om en­
vironment and its kinds and numbers of an i ­
m a ls. Such information is n ecessary to un­
derstand the relation between bottom a nd near­
bottom animals- -flatfis hes, cod, Pacific 
ocean perch - - such shellfis h as shrimp and 
crab, and many others . 

T he camera also may be used to r e cor d 
changes caused by man on the bottom envi­
ronment of inshore areas and estuaries . It 
may reveal new or seldom observed fishes 
and other animals . 

Dr. Richard T . Myren, fishery research 
biologist engaged in these studies, and H er ­
bert Knudson, engineer of BCF ' s research 
vessel M/V " Murre II," recently surveyed 
areas near Juneau to test the camera. 

Similar to the one that searched for the 
nuclear submarine "Thresher, 11 the camera 
can be used to a depth of nearly two mil e s 
( 9 ,870 feet) . 

Fig. 1 - Knudson operates the hydraulic winch used to raise 
and lower the camera . Henry Museth, Master of M / V 
Murre II, holds vessel stationary and kee ps track of camera 
on depth finder . 

,. , ". 

C A~( R4 BE I NO 
LOWER(O CAMERA BE I NG 

RAISEO 

Fig. 2 - Chart produced by depth finder in pilot house of M/V 
Murre n. The c amera can be touched down gently on bo t ­
tom by watching its descent on chart . The ch art also re­
cords permanently depth and general contour of area photo­
graphed. Above, ~1 ) shows camera touching bottomj (2) 
shows camera being raised a little off bottom to advance 
film fo r another pho to. The camera is lowered again and 
a nother pho to graph taken . 

Fig. 3 - Photo taken at south end of Shelter Island in 168 feet of 
water. The bottom is littered with broken clam shells . Animals 
visible are two sea urchins (bottom and top) and a brachipod 
(close adjacent to right side of bottom sea urchin) . Other ani ­
m als and plants are present but l ess apparent. 



Fig . 4 - Photo taken in 168 feet of wat er, near Aaron Island 
in Favorite Channel. Th e bottom is h<Lrd sand and scattered 
small rocks. A sea cucumber of genus St ichopus is 10 cen­
ter and the worm - like obj ec ts a re thought to be its casllngs. 
A small pink cora l is near lower l eft. 

Fig . 5 - Cam ra and frame being brought out of water. 

How am r a Works 

Knudson built a pyramid -si1ap d fram to 
hold th cam 1'a and flash unit. Th> fr m 
is 0 d s ign d that it callS s the am ra to 
tak a photograph th mom nt th ~ f ram 
tau h s th a floor. utlV photo-

1 

Experiment Sho w s H erring 
More Attracted to Below-Surface l ight 
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that the factor of location has an effect in ad­
dition to increased illumination. Except for 
a limited region of optimal intensity, above­
surface lights seem to attract none but light­
adapted fish. 

1· 
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Chicago Food Chain ~_sks 
Interior Department Fish Inspection 

The Hillman Supermarket chain of Chicago 
has requested the fishery inspection services 
of the U. S. Department of the Interio r (USDI) 
for the frozen fishery products it sells in 15 
retail stores . The firm handles about 2.5 
million pounds of fresh and frozen products 
annually. This is the first use of the service 
by a retail-s tore chain. 

The firm ran a 2-page ad in the Chic ago 
IISun Times" announcing it sells only USDI-in­
spec ted fresh and frozen fishery products. 
Expecting greater sales, Hillman doubled its 
normal supply. But consumer response was 
so large that more inspected fish had to be 
ordered to keep from running out of stock. 
The firm had never before sold so much fish. 

USDI Inspection 

The USDIfishery product inspection serv­
ices are voluntary and are offered on a fee­
for-service basis. Inspectors examine prod­
ucts and issue certificates stating their 
"quality, quantity, condition" and other per­
tinentfindings that affect their marketability. 

,~ 
~ 

Gloucester Lab Taps 
A New Shellfish Resource 

Research on utilization of the mahogany 
clam (Arctica islandica) has reached a mile ­
stone at the Gloucester Technological Lab­
oratory (Mass.). Results strongly suggest 
that the potential market for this abundant 
species might lie in frozen or dehydrated 
convenience food items such as stuff~d-clam­
on-the-palf-c::hell instead of canned chowders. 
Commercial products of this type are avail­
able, but they utilize quahogs (Mercenaria 
mercenaria) instead of mahoganies. 

The commercial product tasted more like 
poultry stuffing than clams. This was due to 
the mild taste of quahogs and to the large 
proportion of spice and the starchy ingredient 
(bread and/or cracker crumbs) in the product. 
However, most panelists preferred the stuffed 
clam product that utilized mahoganies be­
cause it had a clam -like flavor. In addition, 
the costs of harvesting and processing ma­
hogany clams for this type of food product 
appear to be equal to, or less than, the costs 
for quahogs or surf clams (Spisula solidis­
sima). 

3 Industrial Firms Interested 

Since these observations were made, three 
industrial firms have been contacted with re­
spect to the stuffed clam product developed 
by the Gloucester personnel. One of the firms 
expects to produce this product commercially 
by January 1968 . A second firm is now test­
ing potential outlets. The third firm (much 
larger than the others) is interested, but its 
decision makers have not arrived at a verdict 
yet. 

The future for utilization of this clam ap­
pears bright . It is obvious already that BCF 
research efforts expended on this practical 
problem are bearing fruit. 

BCF Tuna Resources Lab 
Helps Albacore Industry 

The BCF Tuna Resources Laboratory at 
La Jolla, Calif . helped fishermen find the areas 
of greatest albacore abundance along the Pacif­
ic Coast during the 1967 season, which was the 
Pacific Northwes t's best since 1944. Fishing 
conditions were excellent fOr the albacore fleet 
in Oregon and Washington waters during the 
July-September period. However, the Califor­
nia and Baja California regions produced in ­
significant commercial quantities of albacore. 

BCF's monitoring of the environment and 
its forecasfing services were well received 
by industry. 

BCF believes that these activities "are 
beginning to effectively meet the needs of the 
fishing and canning communities." 

# 
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New "Live Car" Improves Catfish Harvesting and Handling 

By Marvin F. B oussu* 

Harvesting pond -reared catfish usually is 
accomplished by draining the pond or by ef­
fecting a substantial drawdown, and then net­
ting with small seines. Th,ese methods some­
times are satisfactory if the ponds are sloped 
properly for drainage, and if the harvesting 
is done in the winter when water temperatures 
are cool. Summer harvest, however, usually 
is thought impracticable because of excessive 
fish mortality. Significant fish loss has oc­
curred as a result of extreme turbidity and 
high water temperatures resulting f r om draw­
downs, and from crowding s eined fish into 
shallow hot water (see fig. 1). 

Recent tests by the BCF Unit at Rohwer, 
!Arkansas (Kelso Station) indicate that sum­
mertime harvest of catfish can be done with-

ou t s ignific ant loss . This is accomplished by 
using r elatively large seines, about 2,400 feet 
long, in ponds where the water level is main­
tained or incre ased by the addition of fresh 
wate r during harvesting (see fig . 2) . Another 
important development in making summer 
harvest practicable was the design and utili­
zation of a det achable "live car" (see figs . 3, 
4, and 5). 

What "Live Car" Is 

The "live c ar" is essentially an open-top, 
f ish-holding b ag made of 2-inch mesh 
(s tretched measure ) nylon webbing and buoyed 
by a series 0 f floats on the top lines . Its 
unique feature is the wood-framed opening at 
one end. The opening frame mates with a 

Fig. 1 _ Seine bag full of buffalo fish dragged into shallow shore wat ers of fann pond. N~te extreme turbidity of water and crowding 
of fish. High mortality rates are experienced under such conditions- -especially when au and water temperatures are hIgh. 

*Fishery Biologist, BCF, Exploratory Fishing and Gear Research Base, Ann Arbor, Michigan.r-_____________ -, 

U . S DEPA RT MENT OF THE I NTER I OR 
Fish and Wildlife Service 

Sep . No . 803 
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Fig. 2 - Setting mechanized haul seine in SO-acre farm pond. 

Fig. 3 - Small prototype farm pond catfish "live car" showing 
some construction details. 

similar device sewn into the trailin~ side of 
the seine bag. Before the "live car I is at­
tached to the seine bag, the top is closed by 
drawing the float lines from the opposite lon­
gitudinal sides and fastening them together 
with spring snaps. The "live car" is then 
roughly sausage shaped, about 75 feet long 
and about 20 feet in circumference. 

While the seine is being hauled and still 
well out in the pond, a "live car" is attached 
to the bag. Then, when the "live car" be­
comes filled with fish, it is detached from 
the seine. The openings are closed by the 
insertion of sliding screens, and another "live 
car" can then be attached. The de t a c h e d 
"live car" is towed to an area of the pond 
where water conditions are best. 

Fig. 4 - Seine bag full of farm pond catfish and without "live car" attached. Note framed opening with sliding screen in place. 
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Fig. 5 - Detached small prototype fann pond catfish "live car" with top open . Fish escape open top "live car" when swimmlng pres­
sure against netting pulls part of float line below the surface . 

U f "lo II k °t se 0 lve cars rna es 1 necessary to 
pull only a very few fish into the warm, tur­
bid waters near shore where mortality usu­
ally occurs. Moreover, the bagged fish are 
conveniently available for transfer to trucks 
while the seining operation is still active, or 
at some later time. The system ensures a 
harvesting operation that is more efficient 
and less hectic than usually is the situation 
during traditional draining and seining en ­
deavors. 

Various Sizes Tested 

"Live cars" of various sizes have been 
tested. Overall dimensions and construction 
of the largest are: length--75 ft.; circum­
ference--20 ft.; mesh size--2-inch stretched 
measure; twine--No. 18 nylon; headline rope-­
t-inch braided nylon; floats - - 3" x 3" spongex 
spaced one foot apart; opening- -2' x 41 wood 
frame with insert of framed iI' hardware cloth. 

As much as 30,000 pounds of channel cat ­
fish have been put into the large "live cars" 
land removed in small amounts over several 
days. Nearly 20,000 pounds of catfish have 
been held 4 days in a "live car, " such as the 
one described, during cool (700 ) weather 
without any loss of fish. A sma 11 e r "live 
car," about one-sixth the above size, has been 
used to hold 4,000 pounds for one day under 
summertime conditions, also withoutanyloss. 
Because only valuable, privately owned fish 
are available for testing, attempts to deter­
mine the probable maximum holding limits 
have been discouraged. 

Present market demands are such that 
Some summer harvesting is mandatory, if 
pro d u c e r s are to realize the best pos-

sible returns. Development of the "no draw­
down - large seine - live car technique" has 
shown that summertime harvest is entirely 
practicable. 

Boothbay Lab Aids 
Teaching of Biology 

For several years, biologists of BCF 's 
Boothbay Harbor (Maine) laboratory have 
provided instruction in biological oceanogra­
phy at the Boothbay Region High School as 
part of a curriculum enrichment program. 

To benefit a wider audience, the biologists 
prepared short m anuscripts describing meth­
ods and providing background material for 
teaching biological oceanography. They de­
signed these papers to guide the classroom 
teacher who was interested in using such in­
formation in the biology curriculum of the 
secondary school. 

Manuscrip.ts Are Published 

The series of papers was published in the 
September 1967 issue of "The American 
Biology Teacher." It included: ocean cur­
rents, coastal zooplankton, sedentary bottom 
animals, physiology of marine organisms and 
adaptation to their environment, swimming 
behavior of fishes, age and growth of fishes, 
blood types in fish, and the use of population 
dynamics in marine fishery studies. 
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Yes, Virginia, You Can Eat This Christmas Tree 

BCF's Branch of Marketing has f ashioned 
a Christmas tree that is not the t a llest in the 
land, but it is the tastiest. It ' s made of shrimp. 

The t ree is a c one-sh aped piece of plastic 
form covered with endives . When individual 
cooked shrimp are arranged symmetrically 

over the greens, the result looks like a deco ­
rat ed Christm as tree. 

Several m agazines are using the shrimp tree 
in color . Ma jor retail food chains are including 
it in thei r newspaper advertising and in-stor 
promotions. (For recipe, see page 21.) 



THE BL E \\1iAI E 

The blue whale is the largest mammal existmg today, and prooabl ' h lar 
are mammals and exhtbltall the characteristics of true mammal. Thl y 
traces of hair, and suckle th eir young . Theblue whale calf at olr hmayb s much 
it may attain a lenght of 100 feet and weigh 150 tons. The ltfe 'pan appal" 

. Blue whales are found fr om t he polar to the temperate seas, and occaSionally, t'v n t th qu 
mlgratlOnal routes depend largely on the seasonal locations of food upply~ 

r. Th r 

Millions of years ago the ancestors of the whale lived on land and walked on four legs. Dunn th 1 rt ry 
period, whales became completely adapted to aquatic life. 1\'0\\ their phys i al charact 'nst! san' uch h t th Y 
cannot survive on land. Ifno t buoyed up by water, the whale's great wight Ilouid crus ItE sk .. lctal fr m 'ork 
and collapse its lungs. 

The body has become streamlined and torpedo shaped. Thp \\ hall' s t(,prs 
tains its balance with paddle-shaped forelimbs (the hind ltmbs haH ompl t 
buried within the body). Foreward movement IS produced b) pow rlill up­
which lie in a horizontal plane. A speed of more than 16 knots can bp u atr 
serves as an insulation that retards the escape of body heat !tHO th co d s a \ large blu 
20 or more tons of blubber, normally about 25 percent of its total II lIght. To 19h mpmbrano 
tected from salt water by a tear gland secretion. Whales app ar to b I Ighly S( nSlti'v to w 
tions, though the external ears have entirely disappeared,l a"ingonl) mtnut. auditory op mn 
breathes while submerged through nostrils located on top of its hpad. usal I"la~"ig('c II ad d I' 

windpipe instead of the t h r 0 at, as in land mammals. B neath the surfa the amm I hoI 
nostrils are tightly closed. On the surface, the whale "blo\ls" larm orlath that (ond 

Throughout history whales have served man in a vanetyof wu s. In h mn t 
for as much as $7.00 per pound and was use d primarily as bract's f I' I dl S I I' 

soaps, varnished, paints, and was used to treat leather. '"'0\\ that n \ USE'S for ,,"'al 1 

the search for whales is more active than ever before Bee a u c of m n' ~ mode rn m 
killing whales , their number has greatly decreased o\'er the \ Lars 

Despite international agreements limiting the yearly cat I, "hal r' 
whale's natural rate of r eproduction. If this e. ploltation con tnU "hahn 
profitable in the foreseeable future. (Abstracted from Smlthsonl '1 I 
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