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LARGEST U. S. FISHING VESSEL CHRISTENED 
IN BALTIMORE 

'5 million, 2D7-foot, 3,120-tonfr~ zer 

t1' a II 1 r- - th SEAFREEZE ATLA T_ 

o was christened at the :\Iaryland Ship­

and Drydock Co. in Raltimore on 

21. T' early as long as a football 

sh will be the largest fishing vessel to 

e U. S. flag and be able to comp te with 

t ::it foreign vessels. Her sponsor was 

catch, cl • n, p ck 

pounds of f1 s h on on 

lin 

and hav 

of hours." 

John A, Volpe, wife of the Massachusetts Th 

sist rship, the SEAFREEZE PACIT' IC, 

b christened in December. 

wn r of the vessels is American Stern 

wi rs, Inc., a subsidiary of American Ex­

t Industries. The vessels are being built 

ll; aid of a subsidy provid d by the l! . 

v~rything th 

and wast fr m th 

onvert d t fish n 

\ 11 Lq ipp d f r I 1 

loth hip 

and tni 

w ath r. 

lartm nt of the Interior under the 1964 seh 

J ing PIe t Improvement Act. B 10' admin­

th subsidy program. 

' h SEAFREEZE ATLA TI will be based 

lou' st I, 1\lass., and fish the Grand 

1<5 and off Labrador. The SEJ\ FREEZE 

will fish off the Pacific l. 'o1'thw st 

oast bas . 

Is will b able t sta at s a 2 

, S 5 th i1' cat h. Ea h n 

flo r. D 

pull 

f th 

and 120 f 

r 
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UNITED STATES 
U. S. Vessels Make Good 
Tuna Catches in E. Atlantic 

At least 8 U. S. vessel s were in the E astern 
A t I ant i c in second - half September m aking 
good catches: about half ye llowfin, half s kip­
jack. Landing cap a ci t y loads at Abi dj an, 
Ivory Coast, Mrica, were the se iner II Carib ­
bean, II 700 tons of t una, and the II San Juan, II 
1, 000 tons . 

Ear ly in September, the II Nautilusll and 
IIBold Venture ll landed capacity loads at 
Tema, Ghana (probably total of 1,800 tons) . 

Yellowfin wer e reported large: some up 
to 100 lbs. each. 

The Fleet 

Total capacity of the 8 ve sse I s i s 6, 800 
tons . With fishing good in the Eastern Atlantic 
and poor in the Eastern Pacific, more vessels 
were expected to move into the Atlant ic . In 
1967, only 3 vessels were there. 

Landings were I a r gel y transshipped t o 
Puerto Rico. 

EDA Aids Fishing Industry 

Between August 1965 and June 1968, the 
Economic Development Admini s t ration (E DA) 
helped finance 48 projects t o improve or ex ­
pand port, harbor, and dock facilities . 

Individual projects ranged from a grant of 
$10,125,000 to finance a wharf and tr ansit 
shed, and to develop land, back-up land, con ­
tainer yard, and a c c e s s roads in Oakland, 
Calif. - -to a $2,000 feasibility s tudy on con­
struction of a town dock and mar i n a i n Har­
borside, Town of Brooksville, Maine . 

EDA invested $8, 402,000 --650/0 of t he t otal 
cost - -in 13 proJects developed specific ally 
to benefit the commercial fishing indust ry . 

1968 Import Quota for 
Tuna Canned in Brine 

The quantity of tuna canned i n brine t 
may be imported into the U. S. during 1968 
the ll - p e r c e n t rate of duty i s l im it e d 
66,985,0 48 pounds . This is about 3, 189, 7 
standard cases of 48 7 - oz . cans. T he li 
is about 3.6 percent less than the 69,472, 
pounds (about 3,308, 200 cas e s ) in 1967; 2 P r 
cent over 1966 1s 65,662,200 pound s (ab 
3,126,771 cases); 1.4 per cent gr eater t han th 
66,05 9, 40 0 pounds (about 3, 145, 685 cases) . 
1965; and 10 percent over the 60 , 91l , 8~ 
p ounds (about 2,900,565 cases) in 1964 . 

22% Dut y Above Limit 

Any imports of tuna canned in brine OVE 

the 1968 quota will be dutiable at 22 per ce: 
ad valorem under item 112 . 34, Tar iff Schec 
u l e s of the U. S. 

T he 1 968 quota is b ased on the U. S. p ac 
of c anned tuna during the pr eceding calendt 
y e ar (1 967), as reported by the U. S. F ish aT. 
Wildlife Service . 

Fir st Quarter Imports 

U. S. imports of tuna canned i n brine d 
ing Jan. I-Mar . 30 , 1968, we r e 14,616, 6 
p ounds (about 696 , 032 standar d cases). The 
are preliminary data of t he Bureau of eu 
toms, U. S. Treasury Department. 

Pair Trawling on Georges Bank 
Presents Hazard 

U . S. fishing vessel cap t a ins are bein 
warne d of a hazard connected wit h pair t rawl 
fis hi ng on Georges Ban k by fore ign fishin 
ve sse ls. 

P air t rawlers use a single trawl, towin 
the net be t w ee n them . In mos t cas es, th 
vesse ls have a ny lon line running from bo 
t o bow . The trawlers proceed on a parall€ 

c 

r 



C se ab o u t 150 yar ds apart. F i shermen 
101\ observe vess e ls oper ating this way should 

'S! me that they are pair tr awler s and avoid 
r ;:ting between them . 

.1:,' Signals Displayed 

lthough the r ecent London Fisheries P o ­
g Confe r e nce agreed to have pair trawl ­
u se the int ernational code signal " T," a 
white, and blue vertically striped flag 

in g daylight, and crossed search lights 
3e d ahead of the vessels at night, few if 

. Jair t rawlers display these signals . 

a dar s hould be watched closely during low 
b ility fo r parallel - course vessels. They 
ld be p a ir trawlers . 

~~ 
~" 

Seals Discovered Off California 

A br eeding colony of fur seals (Callorhinus 
inus) was discovered on San Miguel Island 

'the California coast on July 20 by Dr. 
har d P eterson, University of California, 
ta Cruz, and Robert DeLong, Smithsonian 

.. itution, Washington, D. C . It is the first 
irmed r e cor d of the northern fur seal 

e d ing on any eastern Pacific island other 
:l t he P ribilofs . 

ed ing colony of northern fur seals discovered on San Miguel 
:and, about 30 miles off Point Conception, California. 

(Photo: National Park Service) 

:e COlony 

The colony had about 100 animals, includ­
o ne adult male , about 60 females, and 40 

ps. About 3 5 of the females were checked 
tags and checkm arks. One had a tag ap­

'e d on the Commander Is l ands ; 4 or 5 had 
e n tagged on the Prib ilof Is l a nds . 

Acoustical Workshop Slated 
for Seattle in November 
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An Acoust ical Workshop wi ll be held at 
BCF Exploratory F i s hing and Gear Research 
Base in Seattl e , Wash., Nov. 25 - 27. It will 
be open to the scientific, academic, and indus­
trial communities . 

Major emphasis will be placed on equip­
ment, techniques, and applications for acous­
tically determining species composition and 
magnitude of living and aquatic resources. 

Open House On ICobb I 

During Nov. 18-22, participants w ill be 
able to board BCFls John N. Cobb to see the 
recently installed Triton acoustical counting 
system. One of the system IS developers, Ron 
Mitson of Britain I s Lowestoft Fisheries , will 
demonstrate its operation and dis c u s s the 
procedures. 

AEC A ids in Columbia River 
Thermal Study 

The Atomic Energy Commission is joining 
Interior Departmentls Federal Water P ollu­
tion Con t r 0 1 Administration and BCF in a 
study underway since February to determine 
whether hot-water discharges are polluting 
the Columbia River. 

The stu d Y of the effects of thermal dis­
charges from nuclear power plants and other 
sources is scheduled for completion in July 
1970. One purpose is to find out what effect 
the heat discharges have on the riverls ecol­
logy - - and particularly the salmon and other 
fish in this stream. 

1970 Report 

Representatives of the 3 Federal agencies 
have agreed on research steps needed to find 
the effect of temperature on cold -water fish 
in the Columbia. Each agency has part of the 
research responsibilities. 

II Although the final r eport to be issued in 
1970 will be a t eam effort of the 3 agenc ies, 
the FWPCA h a s p r inc ipal re sponsibility t o 
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complete the final r port," 1nt 'riOI' SecI' tur'y 
Udall said. 

Th study also will provid n eel d infor­
mation for the mathematical mod >ls d·v l­
oped to evaluate and pr dict temp ratur S in 
the olumbia under a variety of conditions . 

Biologists and Engineers 
Discuss Thermal Pollution 

About 200 people att nd d a national sym­
posium on thermal po 11 uti 0 n m ashvlll, 
Tenn., Aug. ~4-16, co ponsored by the Fed­
eral Water Pollution ontrol Admimstration 
and Vanderbilt Univ rsity. Th participants 
represented electncal uti 11 t 1 s, th U. ., 
States, and universities. 

They discussed temperature in the aquatic 
environment and its relation to" ater quality 
standards, biological requirements, mixing of 
heat in natural waters, modeling heat d \ at r 
discharges, design of cooling towers, and the 
economics of coohng \ ater discharg s." 

Teed for Meeting 

Observers said that the need for communi­
cation between biologists and engineers as 
evident at the meeting. Biologists are bell1g 
asked to provide estimates of critical tem­
peratures for aquatic organisms. The esti ­
mates will be difficult to get in many cases . 
And the engineers - -to keep waste out of the 
natural environment - -will have to turn to very 
expensive and relatively untested de vic e s, 
such as cooling towers. 

~ 
U. S. Families Asked 
About Their Seafood Tastes 

The fir st que stionnaire in aye ar -long sur­
vey of U. S. seafood -eating habits is scheduled 
to be distributed in October. BCF awarded a 
$95,400 contract to Market Facts, Inc., of 
Chicago, to conduct the survey. Biweekly, a 
representative sam pIe of U. S. households 
across the Nation will report the type of fish 
and shellfish it buys and how it prepares them . 
This information will be related to size, age, 

s x, income, and r ligion of household m on: 
b rs, al\d occupation of hous hold head . 

BC r· will us this information in its co 
tillllin study of factors that in flu en c e 

ating of fish . r y products . 

tudy r suIts \ ill b provid d to the fi 
ing industr'y an proc ssors . The informat' 
should h Ip th m to .1' s rv th_ publ 

Shad's Return to Susquehanna 
Is Assessed 

c nturya 0, a man headmg for Califorru 
load d mto th tra'n's baggage car mllk Cal. 

lth liv small shad he had taken from T 

York's Hudson R1 r. When he got to Califol 
nia, h releas d them into the acramen' 
R1V r. 1any y ars lat r, the de cendants t 
tho fi h w re r turned to the Ea tern Sea 
board d, tn 1965, th y b came part of a Fec 
ral- tat study to determine whe her sha 

could be restor d to the heavily dammed S 
qu hanna River. 

The R port 

The study team found that "shad eggs c 
hatch, larvae can develop, and Juveniles 
surviv and prosper in most of the S squeh 
na River ." The te am's find ings are contain 
in a 60 -page booklet recently issued by t 
Bureau of port Fisheries and Wildlife. 

The report states that the next que s tio 
to be asked are \\ hether enough adult shad wi 
a strong urge to migrate upstream are avai 
able, whether the designed fishway s w 0 u . 
attract fish, and whether adult s would rno 
efficiently ups t rea m through reservoir 
"The broad question of the total desirabili 
of installing one or more f ish w a y s on t 
Susquehanna .•• lies with the separate Stat 
and Federal agencie s. " 

Power Companies Aided Study 

Cooperating in the s tudy were BCF, Ne. 
York Conservation Departm ent, Pennsylva 
Fish Commission, and M ar y 1 and Board 
Natural Resources. 

Power companie s contributed $196,500 fOl 
the s t udy. 



AQUACULTURE: Its Status a nd Its Potential 

~arming the sea--aquaculture--canmake 
a. portant contribution to a global war on 
h er and to the domestic economy of the 
l! 1 d States . 

!his con c 1 u s ion is reached by two re­
chers, Prof. John E. Bardach, University 
ichigan, and Dr. John H. Ryther, Woods 
e Oceanographic Institution (Mass .), in 

rep 0 r t, liThe Status and Potential of 
culture . II The report was prepared for 

, merican Institute of Biological Sciences 
r con t r act to the National Council on 
'ne Resources and Engineering Develop­

~ (Marine Sciences Council). 

It is pub lis h e d in 2 volumes: Volume I 
Ls particularly with invertebrate and algae 
ture; Volume II with fish culture. 

P rof. Bardach and Dr. Ryther state: "Im­
'diate benefits to the United States arising 
m expanded practice of aquaculture here 

IQld be the inc rea sed production of high 
lity food items now considered luxuries 

~ause of limited supplies, and the economic 
'uvenation of a sector of the fishing industry 
ollusca shellfish) now severely de­
s sed." 

T he two experts emphasize that the United 
tes has the scientific skills needed to make 
t r contributions to aquaculture - -but at 
r s ent no single agency of the U. S. Govern­
u t is responsible for coordinating efforts 
i is field, and private activities too are 
~ ttered. 

, hey believe t hat aquaculture - -particu­
t the highly efficient and productive her­
~ :> rous forms - -can help to alleviate world 
ger. This can be achieved by: applying 

nt scientific and technological advances 
~ xisting practices, par tic u l a r l y in the 
r ld I S developing countries; fashioning new 
ethods or techniques with the aid of such 
ciplines as genetics , nutrition , pathology, 
Logy, and engineering; and 0 pen i n g new 

ographical areas to aquaculture. 

The major points of the Bardach-Ryther 
port are summarized below. 

BNERAL PRINCIPLES OF AQUACULTURE 

The in ten s i v e culture of aqua tic orga­
s rns - -in contras t to capturing them from 

untended stocks - -is carri d out in man ar 
of the world. It is more preval nt and u 
cessful in fresh and brackish vat r th n 
the sea itself. But Japan , the H, and (,r 
Britain are attempting genuin> maTln hu 
banding. 

Existing data do not reveal th II orld ton­
nage of fish, invertebrates and aquati plant 
produced by such active interf"'renc of m n 
in the natural life cycles of th organisms r 
in the management of the i r nvironm nt. I 
The authors estimate that total tonnag 
duced by aquaculture may lie betwe n 5 and 
10% of total world fish catch . Th qu t an 
estimate that, for fresh and brackish wat l' 

alone, the consistent use of the b 'st techmqu 
could raise fish tonnage produced by aqua­
culture 3 to 5 times - -to a r 0 U n d 30 mIllion 
metric tons. Intensive aquaculture 1n "wat l' 

of full marine salinity is in its very infancy. II 

Few Fishes Raised 

The 25,000 species offishes form the larg­
est class of vertebrates, but very few of thes 
have been raised by in ten s i v e husbandry. 
Even fewer species have been domeshcated 
like some mammals and birds . \nd tIll f .... er 
aquatic invertebrates haveb ncultur d 
successfully. Yet, the aut h 0 l' state, t 1 

Pt0ssible today with intensive care to produc 
'significantly larger amounts of hIgh-grade 

animal protein per unit of inshor or fr h­
water surface than on fertile dry land." 

"Artificially fed f ish (carp) incr 
weight 2-2.5 times more than cattle or 
in terms of increase per umt weight of mm 1 
perunitweightoffoodconsum d . Th oy t r 
on 1 acre of sea bottom hav access to th 
food in thousands of acres of wat r flo 
past them. In principle, "a fe hund 
pounds of beef cattle can be raised m an a 
of very good pasture" - -but a ton or n r 
fish and a hundred ton ~ of shellfl h m 
cultivated in the sam aquatIC ar a. 

WHICH ORC T 

• They h 0 u 1 d r pr duc 
semiconfinement- -or be a 
for the purpose of producln 
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Pacific salmon dies aft r spawning, li mi­
natmg the need to k ep spawn rs aliv ; this 
mak s it asy to handl on !::itag of th cul­
ture operation. If breeding 1S not a y, til 
larvae or young should b _asily Vc ilabl 
for gathering. 

• "Their eggs or larva' hould b h rdy 
and capabl of being hatch d or 1 ar d und r 
controlled conditions." 

• The food needs of larva or young should 
be satisfied by operations that can incr as 
their natural fo ds - -or th'y hould b abl to 
take prepared feeds from th ir arly t g s . 

• They should g n wight fast and nourIsh 
themselves entirely or partly from fo s that 
are available 10 abundanc and an b upph d 
to them cheaply- -or can b readIly produc d 
or increased by man where th cultur d sp -
cies lives. 

The authors say th re are f w aquatic or­
ganisms that would not hav problem 1th 1 
or more of the 4 qua lit i s; only a handful 
combine all the::,e attribut s. 

PROBLEM OF AQU C LTURE 

Several problems are commonly ncoun­
tered in aquacultural practices: 

• The many subtle qualities of the environ­
ments--such as temperature, salinity, oxy­
gen, etc. - -determine whether an animal or 
plant will reproduce at all. 

For most marine organisms, these condi­
tions are not known exactly. Only 10 a few 
cases has it been possible to duplicate the 
necessary conditions. But the s e problems 
are less difficult than they seem at first. 
Many aquatic, especially marine, organisms 
produce en 0 r m 0 u s numbers of egg::, and 
larvae. In some cases, these larvae can be 
collected from nature before they die in vas t 
numbers and can be raised in culture (e.g., 
milkfish). However, this practice prevents 
mas s selection for desirable characteris­
tics - -the very foundation of animal husband­
ry--because the parents with these character­
istics are not available. 

Also easing the problems of aquaculture is 
a relatively recent practice that already has 
had far-reaching effects on fish culture: in­
jection of pituitary hormones that ripen the 
fishes' gonads and allow forced and controlled 

spawning of p. cit:. -- .g., grass 
P) slbly mull t--wh1Ch had not) 
gatl_d aI tifl i 11y b f reo 

RE' PR RE 

o pit e d 1 i cuI t . e s, the autt 
tat ,aquacultur ha made important pr 

r in many part of th world. The in 
tive 1 profit . The pec'e", elected 
luxury food , brin the hi he t price t 
cultUrl t . While th1 seems inconsistent 
th oalof a in he orld protein de 'i 1 

through aquaculture, it i not necessaril 
\'hen luxury foods become ::sufficientlyab 

ant, they stop being a luxury. A high -pI 
market may be the initial incentive to cu 
a species and may Justify research an 
velopment funds . 

The important factor, the authors em 
sice, is not the product's status or rna . 
price. It hi produ tion cost in dollars an 
in protein food. This is one of aquacultu. 
principal problems. The reason is that 
species in culture, excepting molluscs 
several fish species, are predominantly ( 
nivores or omnivores 2 or more levels in 
food chain abo v e the photosynthetic b~ 
Each step up the ladder means a loss of at 
900/0 in converting food to new animal tis, 

This conversion can be done economic 
where the product is extremely valuable 
the food may be obtained cheaply. In Denm~ 



example, small her r in g and trash fis h 
rn the North Sea are fed to rainbow t rout. 

l apan, shrimp are fed small shellfish, fi sh , 
c ommercially caught shrimp of low m ar­
I/alue. 

he authors report great progress in c om ­
~ding land-produc e d w aste f 0 0 d stuff s, 
J ied with animal prote ins a nd v itam ins, 
c heap and readily a v ail a b 1 e food for 

es . Thes e practices a re sometime s com ­
b le to the mechaniz ed , mass produc t ion 

b ickens, fish meal, and other prepared 
s in the U. S. and Europe . In m oderni zing 
chicken industry, the chic k en was r educed 
.b. a luxury food to an inexp ensive, s taple, 
~,t product. 

T o achieve the goal of in c r e a s i n g the 
rld IS protein supply, the herbivorou s spe ­
.s should be used. They feed at the ph oto­
thetic base of the food chain. There is 
y one step in the conve rsion from plant 
tter to animal flesh. And , in contrast to 
d forms, they use microscopic p lants that 
11 rem a i n unharv estable and unuseful to 
n . The ways to increase them above their 
:ural yields - -insofar a s they a r e the food 
a ni mal s rais ed with a qua cultural prac­
es "-are an integral part of aquaculture . 

T he authors s tate that "almost staggering 
Qunts of certain shellfish can be produced 
err with ex isting t e c hn i qu e s." A 1,000-
t re-mile area- -the size of Long Is l and 
~ hd - -if e cologi c ally s uitabl e, could produce 
ch year 3 times as m uch mussel meat as 

I 
orld IS total fish c atch. T he authors point 

however, that this exa mple is specious 
I?SS such areas are available for aquacul-

• ? "Thus , an evaluation of the potential 
~ q uaculture m ust inc lude not only the ecol­
y of the organis m a nd technical aspects of 

c ulture , but als o consideration of geo­
a p hic, demographic, sociol ogical , and eco­
. i c fac ts as w ell." 

INTENSITY OF AQUACULTURE 

To gain estim ates of the ranges of flesh 
~ 0 d u c t ion from aquaculture, it is more 
eaningful, the auth ors say, to est a b 1 ish 
tegories showin g the intensity of culture 
ther than t o divi de the practices into fresh, 
ackish, and salt-wat er practices . 

The follow ing are the authorls arrange­
,ent of c ategories by "a scending intensity" 
l abor and c apital input and, by and large, by 
~reasing yie lds: 
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• Transplant species from poor to b tt I' 
g row in g grounds: in Denmark, 1 ~orth 
p laice to selected fjords; introduc sp i 
into new environments along v it h s 1 ct d 
food organisms of these species--asin ovi t 
Union , " ., this method of exten ive cultur 
shows lit tIe economic promise, or ha , at 
best, qualified success, locally. 11 

• Stock hatchery-reared juveniles to aug­
ment and replenish natural stock. This i 
done with various anadromous salmon sp -
cies. New hatchery t e c h n i que s giv this 
practice a more favorable cost/benefit ratio. 

• Enclosures to retain organisms, or de­
vices on which they are put--eitherby th m­
selves or after they have been colI e c ted: 
prawns in Malaya, mullets and eels in dri­
atic "Valli" culture, The w ate r in the en­
closures is not fertilized, nor are the animaL 
fed; mollusc culture and Japan IS culture of 
marine algae are in this category. 

• Fertilize ponds or enclosures shut off 
from the sea: milkfish in Southeast sia; 
some carp culture in Northern hemispher ; 
some Tilapia culture in Africa and Near East; 
and some shrimp culture in Southeast Asia. 

• Enclosures and ponds in which the water 
is fertilized and more food is supplied to the 
animals: catfish in U. S., most carp cultur 
in Northern he lisphere, some milkfi -h and 
mullet culture, and culture of Chinese carps 
in China and Far East. 

• Enclosures, often cement, in which th 
animals are raised only by extraneou f d. 
T his compares so mew hat wlth int nsiv 
chicken-raising methods in . S. and Europe. 
Volume of flow, not surface, is important in 
this category, w hi c h includes: almomd -­
trout and salmon culture in , S, and Europe, 
shrimp in Japan, carp and eel in Japan, and 
experiments with pIa ice and sole m Grea 
Britain. 

YIELDS 

Intensive pig farming in d veloped natlOn 
pro d u c e s around 25 tons of live plgS per 
man-year; an oyster farmer can ralse 0-60 
tons (shells excluded) per year. The aver­
age Danish trout farm, with 2 or 3 m n, pro­
duces abo u t 40 tons of trout a year. Th 
sewage ponds of the Bavaria Po r Co.,n ar 
Munich, can product 100 too" of carp from 
about 200 hectares ofwat r. Thr e meo end 
the ponds and fish, so fi h pro d u c t 10 n p r 
man -year would exceed 30 ton . 
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On a well-design d trout farm in Idaho, in 
the • " with nough wat 1', on man may 
produce over 100 tons of fi hay al' ; if th 
fish are dressed, produ tion P'l man fall' to 
40-50 tons. The levenu r wight umt to 
the producer "may be r asonably ompar! d 
to that derived from a\\' ight unit f pig fl h." 

Yields also d pend on th 
position in the aquati food 

AQCAC L T RE I~ T A F OD E 0 0 1 

It is said that aquacultul e d al \ Ith lu ur 
foods rather than staples. It i tru for c 1'­

tain organisms and certain e onomlC ondl­
bans (the . ~., for e.'ampl ). But 111 land­
poor developed countries - -Japan and, to om 
extent, Israel- -beef is more expen iv than 
most cultured fish . Land-poor countrie or 
those wit h soil-fertility probl m and 10 
prot in supply, look to aquacultur for am 
staple proteins: Java \\ ith carp and milkfl h 
culture, both Chinas with pond cultur , and 
large parts of Africa with rapidly ri ing p nd 
culture, mainly for Tilapla. 

Even the bare beginning of fish culture-­
establishing enclosures - -often lead - to in­
creased output per human unit of effort. Over 
5% of Japan IS total fish catch come from 
coastal areas, where various fish specit:' - are 
allowed to enter as fry or young but cannot 
leave until they are harvested . 

All aquaculture is done for profit, \\ hich 
sometimes is substantial: algae cultUl e in 
Japan, oyster in Brittany, and trout and cat ­
fish in U. S. Where the operation is designed 
to produce more meat than the family needs, 
profits can be estimated . They range from 
100/0-15% on invested capita1ll1 low-intensity 
milkfish culture in Philippines to near 20070 

with better management in Taiwan's milkfish 
ponds, to 300/0 or more on l\Ialayan mixed pig 
andfishfarms . "The situation IS comparable 
in the cult uri n g of aquatic invertebrates . 11 

The authors believe that aquaculture today, 
with a few minor exceptions, is where agri­
culture was 50 or more years ago. They go 

xamin th pot ntials for aquacult 
thlough advanc S 111 method 
f ar a . 

hectare 

F 0 PrOjection 

In1966,F herie-biologi-t e."a i 
the opportuniti of upgradin managen 
t chniqu a ~ they apply to vel" exten­
semi -intensive, and mo -t inten - ive met 
of fre::,h and brackish \ ater fish culture . r 
they made a projection of aquacultural p 

1bilities . Their e tima tes range bet' eell 
fold and 15-20-fold inc rea e as a possi 
goal to attain within the next 35 years . T 
believe that present average production cO 
be raised to those levels with todayls be 
kno\vn fish -production techniques. 

Aquaculture could be expanded by bring 
into culture suitable areas not now used . 
global asse sment of the e areas has b, 
attempted , but F AO plans to promote it. ': 
use of the entire potential swamp area wa 
produce a very large yield. 



The recent development of hatche r y rear­
g techniques for inve rte b r a tes - - mollus c s , 
eshwater and marine shrimp - - h as opened 
p ortunities for aquaculture in undeveloped 
'e as. There, estuaries and c oas tal 1 and s 
. table for pond construc tion abound , but the 
jor restraining fa c tor i s lack of o r ganisms . 
he most immediate expansion of aquacul­
'e can be achieved by c om bining hatchery 

c)duction with low -to - m oderat e intensity of 
:.tivation practic e s in s uch regions ." 

As techniques improve, it becomes pos­
ble to get greater yields from l ess area. 
n,is is taking place in advanced , but land ­
)o r , countries. 

The catch of marine f ish es has doubled 
roughly) in each 10-year pe r iod since 1945 . 
h e increase was produced with much new 
Ichnology and the tapping of large virgin re­
()urces: Peruvian anchovi es and Sovie t and 
a.panese fishing efforts . B ut oc ean f ishing 
:a.s "finite limits," and the authors spec ulate 
hat comparable large investments in a qua ­
.lllture "may yie ld m or e returns per dollar 
!lo re quickly than thos e put into the exploita ­
io n of untended stocks." 

C HECKS ON AQUAC ULTURE IS GROWTH 

The best c ont rol over an a qua c uI t u r a 1 
nterprise is own ersh ip of the area by the 
p e rator. Aquacultu re also is c onducted on 
u b lic lands (brackish-water fish, oys ters ) 
n d here lea sin g a r r angements have t o be 
, rked out. The U . S . oyster industry, un­
ike the Japanes e and Europe an , is the best 
llustration. In the U . S. , as many oys t ers 

e produced fro m the 185 , 000 a c res of l eased 
I ds as from the 4 million a c r es of public 
I ster gr ounds. The averag e y ie ld f rom the 
,c tter is 1/600 that of intensively cultivated 
t'ases in the U. S. and 1 /5000 the average yield 
"o m Japan IS Inland Sea, where all oyster­
~roducing areas are publicly owne d but pri­
ra tely controlled. 

There are conflicting uses of public l ands: 
fo r recreation , conservation, subsoil exploi­
ta tion , aquacultu re , etc . How the lands are 
I1. sed s h 0 u 1 d be determined on the basis of 
Denefit-to-cost ratios, where possible . Few 
such data exist fo r aquaculture . " The great­
e st need for pertinent figures exis ts m de­
veloping countries , but even such advanced 
n ations as the USA do not have adequat e data 
a bout the rentability of aquacultural en te r­
p rises, especiall y in the brackish water 
realm. " 

The prob lem of pollution in aqu 
falls into the same cat ego r of h k 
aquaculture 's development a th onfh t 
us es of surface areas and th suppl f 
te r . Water is a public r sourc n d d 
communities and industri s--a w 11 
growing f ish a nd shellfish. 

T ECHNICAL CHECK O. T Q 

An increase in aquacultural yi Ids d p n 
on upgra ding present procedur s and on mor 
basic and applied res ear c h. To ad pt th 
bes t-known practices, some 1 gal pohtl 
and or g anizational curbs must be r mo 
Mor e research is needed in important al 
of biology and technology. The probl m 
a quacultural biology can be divided mt ) tho 
concerning the animals and tho con 
their environment. 

P r ob lems of Biology 

• Animals that become captiv s und r 0 

decrease in environmental stimuli and a 
subjected to new ones . a result r pr -
duction often is impaired . Th uthor at 
"A thorough knowledge of the animal l b 1 
and ecology is necessary before th ir 1 

ductive functions can be manipulat 
factorily; in most cases of s ml-mt n 
cultured species this knowl >dge IS not 
and should be sought . " 

Means should be found to brm 
simultaneous readiness for r produ 
males and females of th s pIS. 
males produce sp rm but f male 
release their eggs. Manipulat ng th 
ment has been succe sful h r : m r 
the water flow while ralsmg or 1 
temperature. 
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• For the many kinds of aquatic organisms 
that go through several larval stages with se­
lective food habits, an optimal, economically 
produced food has to be found for each spe­
cies and often for each larval stage. Engi­
neers and biologists must cooperate on this 
problem. 

• Genetic selection and breeding of desired 
varieties is an important area. Presently, 
this approach is possible only with aquatic 
organisms t hat propagate under controlled 
conditions, and who s e larvae or young are 
easy to raise. Among invertebrates, pilot­
scale selective breeding has been tried with 
oysters and shrimp. But only carp and trout 
have been developed commercially into vari­
eties. Selective breeding may soon be pos­
sible with mullet and Tilapia. Little is known 
about basic fish genetics; the g e net i c s of 
molluscs, crustaceans, and marine algae is a 
virgin field. The U. S. is behind other nations 
in this area. 

• The more intensive the aquaculture, the 
closer together the animals are raised. Dis­
ease organisms are transferred more readily. 
The study of parasite life cycles and disease 
prevention is an old concern of fish raisers. 
Most knowledge has developed abo u t carp, 
trout, and oyster diseases, while parasites 
that attack other fishes and invertebrates are 
less well known. The study of parasites and 
diseases of aquacultural organisms is impor­
tant where intensive aquaculture is practiced. 

Problems of Aquacultural Ecology 

• It is possible to increase the yields of 
water by operations comparable to the use of 
fertilizers, tilling, etc. Soil science is a vast 
field, but the amount of corresponding basic 
information on the interaction of pond, sea, 
lake, or river bottom with the overlying water 
is very slight. 

"Practically nothing is known of the basic 
chemical processes that are altered or in­
fluenced w hen one fertilizes brackish wa­
ters. • • • Required also is research in the 
basic chemistry of the water--substrate 
interface, the circulation of nutrients, their 
cycles, etc." 

• In aquaculture, the nutrition of the cul­
tured animals and the fertilization of the wa ­
ter-substrate complex are closely related. 

Improving both simultaneously brings optin: 
yields. But, in many cases, natural diets a 
incompletely known - -and the digestive phy 
iology of invertebrates and herbivorous -
has hardly been investigated. Pond-cult l 
p r act ice s often are conducted with li 
unders tanding of what the animals are eatj 
Basic research in nutrition physiology she 
be promoted . To manufacture or obtain ch 
and adequate diets may mean culturing s 
aquatic animals as molluscs or insect 1 
vae- -and compounding in moist or dry fe ~ 
plant-based, enriched, artificial diets. "R : 
research for pigs, cattle and domestic f , 
is incomparably more advanced than that f 
aquatic animals. II 

• A pond or sea enclosure, in contrast 
a field, is a 3 -dimensional growing spac 
some animals feed on bottom, some on plan! 
ton in midwater, and others on surface, pe: 
haps on ext ran e 0 u s material. China b 
combined species using these different feel­
ing habits. Other countries that tried the: 
produced greater yields t han when rais iJ; 
one species alone. The combined culture ' 
fish and crustaceans also raised yields. Tc 
raft-culture of shellfish off the bottom, in 
"truly 3 -dimensional environment, II produc 
much greater yields than when convention. 
bottom culture is practiced . These techniqu~ 
can be improved. 

In marine and brackish water, the cu',! 
vator must control those competing speci 
he does not want - -from insect larvae of sm a 
invertebrates to large predators. More HI 
plied res earch is needed here. 

Technology 

• The advanced nations have great d 1 
engineering capabilities and experience in d 
economica l use of labor-saving devic e 
These skills are needed to build fish-hold ' 
structures geared to local soil and water c I' 

ditions. 

Agriculture was revolutionized by the u~ 
of machinery. Aquaculture (excepting pi!' 
research plants) is where agriculture w ~ , 
before machinery was invented. Engineeri!; 
design and development must be applied 
aquaculture's needs. This would raise pre 
duction per unit of effort- -even when it did n' 
raise yields. 
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,othymetric Map of Sea Bottom Off 
ew England Being Prepared 

The most detailed bathymetric map of the 
E:a bottom off New England is being compiled 
)' cartographers of ESSA's Coast and Geo­
die Survey (CGS). It will include the floor 
f Boston Harbor . 
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The map will cover the area from Cape Cod, Mass., to Portland, 
Me. , and up to 53 miles seaward off Boston. 
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The map will cover 6,800 square statute 
miles of ocean bottom extending from Cape 
Cod, Mass., to Portland, Maine, and up to 53 
miles seaward off Boston. 

One of Series 

It is one of a series planned by CGS for 
the Continental Shelf, an area about 862,000 
square statute miles of submerged land off 
the U. S. The maps are designed to aid Fed­
eral, state, and industrial interests explore 
and develop the area I s resources. Their eco­
nomic development depends heavily on ade­
quate sea bottom maps; few exist at present. 

100 Surveys of Area 

The map pin g, which will take several 
months to complete, portray s the sea bottom 
at 5 -meter (17 -foot) intervals. The cartog­
raphers use depth data represented in more 
than 100 hydrographic sur v e y s of the area 
conducted by the ESSA agency over 114 years. 
The map is expected to be released within a 
year. 

Depths shown will range from a few feet 
off the coast to over 600 feet about 53 miles 
east of Boston. The bottom of Boston Harbor 
will be shown i n detail for the first time. 

Seek Underwater Obstructions 
to Delaware Bay 

The Coast and Geodetic Survey has begun 
a two-month search for hazards to navigation 
in the approaches and entrance to Delaware 

. 1 " R d" d Bay. The Wlre drag veSse sue an 
"Heck" w 0 r kin g as a team, will probe for 
sunke~ w r e c k s and other pinnacle-like ob­
structions in the heavily traveled sea lanes 
leading into the Bay. 

Methods 

The vessels will first sweep the anchor­
age area inside the Bay entrance, with a sub­
merged wire towed between them, and then 
sweep the approach to the anchorage area and 
sea lanes. Rude and Heck, the only ships of 
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t heir k ind, use a method perfected m ore tha n 
a half-century ago. The steel wire bet wee n 
them, suspended horizont ally from sur f ac e 
buoys, is normally towed 35 to 60 feet below 
the surface. When the wire ca t c he s on an 
underwater obstr uction, it tautens, and t he 
surface buoy s form a l etter V. Exact loca­
tion of t he 0 b s t r u c t ion and depth over it s 
highest point is then determined. 

Search for Navigational Hazards 
Off Maine, N. J., Maryl and 

A 4 -month investigation is being conducted 
for navigational haz ards in the offshor e wa ­
ters of M aine, New Jersey, and Mar yl and by 
the Co a st and Geode tic Survey. The task that 
began in August is to upda te current n au t ical 
charts. 

Survey Alaska's Lower Cook Inl et 

A hydrograp hic sur v e y to a id Alaska's 
economic development is being carried out in 
Cook Inlet by t he Coast and Geodetic Surv ey 's 
"Pathfinder." It is b e i n g made in McNeil 
Cove and Bruin Bay in western Kamishak Bay , 
Cook Inlet. 

, , , . . .. 

The Pathfinder, one of the l arger ocean survey vessels. 

nefit t he in-The 4-m onth survey will be 
creasing marine activity and ec 
velopment of Cook Inlet, one of A 
port ant waterway s . 
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Internal Waves Under Study 

A 15-day probe of internal waves, m Y$' 
t erious ocean phenomena that cause unusulli 
behavior i n underwater sou nd, is being ma 
by oc eanogr aphers of ESSA and the Dnive 
s ity of Washington. 

Internal w a v e s , found in all the world 
oceans, a r e at tim es l arge r than surfa 
waves . I n t erna l wave s 270 feet high ha 
been measured i n t he Indian Oc ean, while t 
highest surfac e wave ever r eported was 1 
feet . Sufficiently widespr ead t o b e a signi " 
icant fact or in many oce an processes, th 
may serve as "an effective mechanism f 
transferring ener gy" from t he sur face in ' 
the deep ocean. They may also affect under 
water acoustics, communication, det e ctio 
location, and mapping. 

80 Miles Off Washington 

T he investigation sit e is about 80 m ile! 
off Washington and Brit ish Columbia, wher 
the continental shelf slopes down int o the dee 
oce an. The oceanographers ar e t es t i n g , 
theory that some int ernal waves a r e generate~ 
by the surface t ide at t he e nd of the continental 
shelf. Internal wave s are sometim es calle ' 
internal tides . 

Navy Flyers Watch Sharks 
in Gulf Stream 

Airborne oceanographers of the D. S. Nav. 
Oceanogr aphic Office hav e been w at chi n 
closely t he wolve s of the s e a--sharks--alon 
the nort hern e d g e of the Gulf Stream. T I 
Oceanogr aphic Office's publication, "Gu 
Stream, " stat e s: "The Navy's in t ere s t '1 
sharks s t ems from the t h rea t they pose ti l 
survival at sea. . .. In addition, sharks, 0 1 

organis m s upon which they prey, may inter' 
f ' th d t d . ra' e r e Wl un erwa er soun -ranglng ope 
tions" used by the Navy. 

F r om April 1966 to December 1967, th 
oc eanographers recorded the following shar 
sightings: 

Number Hours 
Sharks 

Season of Observe d 
Observe 

Sharks Per Hou 

Winter (Ja n . , Feb . , March) 45 30 1.5 
Spring (April, May, June) 63 43.6 1.4 
Summ er (July, Aug ., Sept.) 140 100 1.4 
Fall (Oct. , Nov ., Dec.) 43 52.7 0,8 
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Each symbol on chart rep res e n t s one 
sighting--usually a sin g 1 e shark but occa­
sionally up to 10 or 15. 

Although the shark watchers found it dif­
ficult to identify most of the sharks, they were 
able to recognize hammerheads by their un­
usual shape--and whale and basking sharks 
by their tremendous size. They estimated 
the majority of sharks ranged from 4 fee t to 
25 feet. 

New Drift Chart 

A new wind drift current computation chart 
has been devised by Dr. Richard W. James of 
Naval 0 c e an 0 gr ap hi c Office. The Coast 
Guard, which has already adopted the chart, 
calls it lithe most recent authoritative infor ­
mationon wind drift currents for use in search 
and rescue planning. II 

.Dr. James describes wind drift currents 
as those caused "by the stress of the wind on 
the water surface." He says that knowledge 
of when the currents II are to be expected and 
with what set and drift is valuable for many 
marine operations, II inc 1 u din g search and 
res cue operations, or any marine mission 
involving free-floating objects. Other marine 
operations, necessitating knowledge of wind 
drift currents, involve navigation of narrow 
straits or confined coastal waters and ship 
routing. 

How Chart Works 

The computation chart utilizes wind veloe ­
ity inknots, fetch (the areaofthe sea surface) 
in nautical miles, and wind duration in hours . 
Cur r e n t drift is computed in the following 
manner: 

A 24-knot wind is forecast for a day with 
a fetch length of 200 nautical miles, and the 
wind current after 6, 12 and 18 hours is de­
sired. Dropping vertically from 24 knots to 
the 6-hour duration gives a current of 0.31 
knot. After 12 hours, the cur r e n t has in­
creased to 0.4 9 knot and by 18 hours to 0.55 
knot. Use ofthe fetch distance instead of wind 
duration will also give a current in knots. Dr. 
James says the lower current speed is the 
correct one to use. 

Another method is used to compensate j 

prior currents. The wind blows 6 hours 
12 knots and then 6 hours at 24 knots. Du i 
the first 6 hours, the 12 -knot wind gener 
a current of 0.22 knot. A wind speed 0 

knots could c rea t e the sam e current· 
hours. Adding the 4-hour duration to t 
hours the 24 - knot wind actually blows g 
an effective duration of 10 hours. Usi 
hours rather than 6 hours with the 24 k 
gives the correct current speed of 0.42 

Because the direction of a wind drift 
rent varies with 1 at it u d e, the Coast G , 
combines the c h art with a deflection t b 
Deflection will be to the right in the Nortrl 
Hemisphere and to the left in the Sou th e 
Hemisphere. At various latitudes, deflect 
will be : 

LATITUDE 
o degrees to 10 degrees 
10 degrees to 20 degrees 
20 degrees to 60 degrees 
Greater than 60 degrees 

DEFLECT! 
None 

10 degree 
20 degree 
30 degree 

Ocean Geophysicists to Measure 
Movement of Magnetic Poles 

U. S. Naval Oceanographic Office 
physicists are try ing to determine ho 
t he North and South Mag net i c Poles 
moved sin c e the last airborne geomag 
sur v e y s over the Arctic and Antarct . 
years ago. 

Two flights were scheduled in Septe 
October to investigate this natural phe 
enon - -movement of the magnetic pole i 

fined by scientists as areas, not points, I 
the inclination of the earth I s magnetic 1 

is 90 degrees . 

On their last trip to the Sou t h Magrr.l 
Pole, the geophysicists confirmed the e J<il 
ence of 2 distinct magnetic poles and the Ii 
sibility of a third in the South Polar are" 

The Operation 

The geophysicists will use an instrulLe 
called the Vector Airborne Magnetometer 
find the 90 -degree inclinations that madt 



.p 0 1 a r areas. The magnetometer, w h i c h 
'easures magnetic intensity , will guide them 
the North Magnetic Pole by telling the di­

faction of true north and magnetic north. 

The South Magnetic Pole produces more 
8 gnetism than the North Mag net i c Pole, 
ich since 1831 has moved from a moder­
ly disturbed region to a relatively quiet 

~ ~ a. The difference in magnetic intensity 
the 2 poles is due, in part, to the fact that 
! South Magnetic P ole is closer to the center 
the sou r c e of the earth's magnetic field 

'Lll the North Magnetic P ol e . The center is 
der Southe ast Asia, 80 miles from the 
:nter of the earth. 

The South Magnetic Polar area also gen­
rates more local magnetism than the North 
Jagnetic Pole because the crustal rock in the 
l)uthernpolar area gives rise to local mag­
.etic abnormalities. The chemical composi­
,on of crustal sediment ary rock found near 
e North Magnetic Pole creates less mag­

:etism than the vo l can i c rock at the South 
Jagnetic Pole. 

"Because we are interested in the rna in 
Ja gnetic field as opposed to magnetism gen­
:r a ted by local geological characteristics, we 
' n be flying at altitudes of 10,000 to 15,000 
e t to eliminate any distortions caused by the 
a gnetism of local rocks," the director of the 
;eanographic Office's Airborne Branch said. 

101es Travel in Ellipses 

Observations since 1831 at the North Mag­
E·t ic Pole have caused scientists to theorize 
~at the pole travels in a series of ellipses on 
~ circular path around the Nort~ Geographic 

o le. In the 137 years scientists have been 
atching the magnetic pole's movement, it has 

~ ~t to complete one ellipse . 

Since 1841, scienti stshavewatched the 
uth Magnetic Pole, which also moves in a 

leries of ellipses around the South Geographic 
Po le. The circular movement of the South 
liagnetic Pole is exactly opposite from the 

~!ath taken by the North Magnetic Pole. 
,a, 

~,J-- ~-

Barbados Project Studies 
Tropical Ocean's Top Layers 

15 

Seventy scientists directed by Dr. Michael 
Garstang of F l o rid a State University have 
completed the Barbados Pro j e c t, the most 
ambitious study ever made of the tdp layers 
of the tropical ocean and the atmosphere $l.bove 
it. In this region, ext end i n g from the top 
layers of the ocean to the cloud layer about 
2,000 feet above, much of the sun's heat 
soaked up by the tropical ocean, is released 
into the atmosphere, powering weather sys­
tems and hurricanes moving to other latitudes. 

Project Barbados Based 

Barbados was chosen as a base because it 
is the most easterly island in the West Indies. 
It extends into the Atlantic across the con­
stantly blowing trade winds, which mix latent 
heat, in the form of water vapor, with the air 
above the sea. 

Methods 

Using aircraft, instrument towers, teth­
ered and free -fl 0 at i n g balloons, ships and 
buoys, the meteorologists recorded temper­
atures, moisture, wind speed and direction, 
ocean currents, and cloud cover on magnetic 
tap e s. Measur ements were made a 1 0 n g a 
90 -mile line, from a ship anchored 60 miles 
east of Barbados to a buoy anchored 15 miles 
west. 

The data, gathered in only 3 months, will 
take 5 years to analyze. An even more am­
bitious study of the area has been scheduled 
for next summer; in 1970, a sea-air study 
wilL be made over portions of Florida and the 
Gulf. 

ESSA Laboratory in Miami 

The Coast and Geodetic Survey has opened 
the Engineering Development Laboratory, a 
t est i n g facility for oceanographic systems 
development, in Miami, Florida. The lab, a 
branch of the Office of Systems Development, 
will support the Atlantic Oceanographic Lab­
oratories in Miami. Both are part of the En­
vironmental Science Services Administration 
(ESSA). 
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The lab uses sate llite navigation methods 
to develop pr o j e c t s r e l ated to high -sp ed 
charting m et hods a nd buoy tr acking of oc an 
currents. It i s s t a ti o nin g deep-sea buoy 
array s fo r ocean cu r r e nt, tide, and wav 
meas urements , a nd f or m agn tic observa ­
tions. 

Underwater Camera 
Takes Circu lar Pictu res 

Naval Oceanographic Offic d i v e r s a r e 
usi ng a modified und rwater cam ra to t ake 
p anoramic pictures . The camera f ilms the 
a r ea a diver would see if he werc rot a t ed 3 50 
degrees around his central location. His body 
prevents the camera from tat<ing a comple t 
360-degree exposure. 

Divers used the camera rE'cently in • To rth 
Carolina waters to test it as a surveying in­
strument. Panoramic pictures may help chart 
the ocean floor uy establishing the cent r of a 
circl e , and by en a b lin g oceanographer s t o 
measure dimensions of the terrain within the 
circl e. With distance as the known facto r, a 
diver - surveyor c an pinpoint the exact loc atio n 
of any submerged object m the camera ' s view. 

The Camera 

The camera, L A VSCA. LO type KE3 4A, is 
little more than a foot wide fr om han d 1 e to 
handle. It can withstand the pres s ur e at 100 -
foot depths. Packed with 100 feet of 35mm 
ASA 400 TRI- X film, it can take 75 circular 
exposures. Each 350-degr e e negativ e is 0 . 85 
of an inch wide to 14. 7 i n ches lo ng . The 
cam era has an f-8 t o 22 l e ns and a 1/150 
second shutter speed. 

New Diving Techniques Used 
In Cobb Seamount Operation 

Dunng the weekof ctober 6-13, a Pro t 

Sea Use learn carr ie d o u t diving operati 
on Cobb Seamount, a sub me r ged mountain . 
miles off the Washington State co a st. 

Diving from the resear ch vessel "Oc 
ogra phcr," the team received special 
ture s of oxyg n -enriched a ir through life 1 
b n eath the ship . At these de p ths, re 
compress d air would have produc ed "ni 
ge ll narcosis," a loss of physical and me 
c a pability r quiring extended decompres 
sto ps for surfacing divers. Increased OX) 

r du c s nitrogen absorption, leng thens 
tom tlm , and eli min ate s decompress 
s tops . BCF's decompression chamber wa~ 
board, outfitted to receive the divers for . 
compression, and to reduce air pr e s s \.! 

s lowly e nough to prevent decompres sion si 
n 'ss o r " b nds . " 

C&GS Research Vessel Christened 

The n ew Coast and Geodet ic Survey (C& 
ve ssel " Re searcher , " chr istened earl y 
Oc tober in Toledo , Oh~o, is the first of a 
class of compact survey ships. 

The 2 , 800-ton , 278-ft. s h ip , capabl ! 
h a n d li n g helicopte rs , is e qu ipped win 
m ost highly sophisticated e l ectronic and S 

ientiiic instruments . She has an unden 
bo w bulb to h 0 use deep -f inding trans d 
a r I' a y s , a 20 -ton oc e ano graphic crane 
signed to launch and re tr ieve sm.all :-ese 1 

submersibles, the I a t e s t navlgatlOnal 
weather device s , and c an use satellite 9 

tems . Completel y a ir-conditioned, she 
4,000 feet of enclos e d l aboratory spaCE 
accommodations for 18 scientists . 

After co mpletion, in 1969, she w ill con 
oceanographic surveys in the Atlant ic O c 
and the Gulf of M exico. 



Il)reign Fishing Off U. S. 
I August 

O RTHWEST ATLANTIC 

About 213 Soviet, Polish, E a st and We st 
!rman fishing ve sse 1 s were sight ed, 32 
wer than in July . 

Catches observed on all vesse l s wer e only 
ir. Sterntrawlersland and s tore cat ch be ­
w decks quickly , reducing t he chances of 
)serving fish on deck. However. many side 
a wlers, which carry c at ch on deck until it 
discharged t o support vessel s , have shown 

~nly limited catches. Apparently catch per 
nit of effort was les s t han in previous years. 
~atch was principally h er r i n g, with some 
lmall haddock. whiting, and mixed ground ­
i sh. 

Soviet: An e stimat ed 118 vessels - - 7 fac­
Dry stern trawlers . 100 medium side trawl­
~r s, 2 factor y base s hips, 7 refrigerated fish 
r ansports,l tug, and 1 t anker--fished inten-
3ively along the 40 - and 50 - f at hom curve 
ar ound George s B ank. In early August, large 
:o ncentrations s p r e a d al ong the e a s t ern 
s l op e s, but by m i d - m onth t he fleet shifted 
ve st and was nort heast of Cultivator Shoals 
~o east of Nantucket L ightship . 

Polish: T hirty - five vessels were sighted 
'j shing along t he east ern and northern slopes 
) f Georges B ank. This is about double the 
w mber repor t ed in August 1967. 

Germ an: T wenty - nine West German and 
~ 1 East German ve sse I s fished along the 
D rthern slopes of Georges Bank during the 
r lr st 3 weeks. L at e i n t he mont h, they moved 
l ~ areas just off C ape Cod and CuI t i vat 0 r 
Eh oals. 

Romanian: The s t ern t raw Ie r II Galati" 
was sighted in mid - month for the first time 
this year. She had b ee n s i ght ed in August 
1 967. 

During the third week i n August, from 50 
to 75 Soviet. P olish, East and West German 
v essels suddenly m 0 v e d inshore t o fishing 
g rounds 12 to 20 miles southeast of Chatham, 
Mass., off Cape Cod. Aft e r August 23 they 
moved 25 to 40 miles out fr om t he nearest 
p oint of l and. 
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IN GULF OF ME XICO 
AND OFF SOUT H ATLANTIC 

No fore ign fi shing vessels were sighted 
sout h of Cape Hatteras or off Florida. There 
were unconfirmed reports of a Cuban vessel 
long-line fishing 55 - 60 miles sout h of Grand 
Is l e . La. 

OFF CALIFORNIA 

One Sovi et vessel, the fishery research 
d ' t I 110" ' me mm rawer gon, was SIght ed about 

17 miles west of Point Reyes . 

OFF PACIFIC NORTHWEST 

Forty-eight So vie t vessels, including 4 
research or ex p lor at 0 r y vessels, were 
sighted. The greatest effort was made in the 
hake fishery off Washington. Catches obser­
ved being hauled on deck varied from water 
hauls to 40,000 lbs. Some stern t raw 1 e r s 
caught 50-80 metric tons a day. 

OFF ALASKA 

Soviet: Between21 and 25 fishing vessels 
were sighted. Oneprocessingvessel and 4-6 
stern trawlers, south of central Aleutians, 
and 3 stern trawlers with 1 processing vessel 
around the Near Islands, fished for Pacific 
ocean perch. Ten medium trawlers fished 
for Alaska pol Io c k, flatfish, Pacific ocean 
perch and gray cod along the Continental Shelf 
edge in the Bering Sea. A medium research 
trawler engaged in king crab research in the 
eastern Bering Sea. AU. S. scientist boarded 
the vessel for about a week in mid-August. 

Japanese: The number of vessels varied 
between 170 and 180. 

Four to 6 stern trawlers f ish e d Pacific 
ocean perch in the Gulf of Alaska. Six to 18 
stern t raw I e r s fished for perch along the 
Aleutians. The perch fishery in the Bering 
Sea, along the Continental Shelf edge north­
west of the Pribilofs, continued by at least 
20 independent ste r n trawlers in early August 
decreased by month's end. 

In the minced fish meat and fish meal fish­
ery, 3 factoryships and 63 trawlers cente:r:ed 
on the Continental Shelf northwest of the Pnb­
ilofs and 2 fact oryships with 37 t raw I e r s 
fish~d on the Shelf east of Pribilofs . 
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u. s. S R ALASKA CAN ADA 

60° H'I----+L---+---bo.. 

Species Taken: 

Gray cod 
Pacific 

ocean 
per h 

Soviet fishenes off Alaska August 196 , by nwubcr of vessels aDd 

Two king crab factory ship fleets continued 
fishing on the Continental Shelf, north of Port 
I\lo11er, in the eastern Bering ea. One tanner 
crab expedition was located about 120 miles 
northwest of the Pribilofs fishing conic al ­
shaped pots set on a long line . 

Two small stern tra ders began fi 
on known shrimp grounds near T lo - Hea 
Island off outhwest Kodiak Island. One 
observed hauling aboar a tra 'II contai 
about 2 tons of shrir..p . Two Japanese V E 

sels fished for shrimp in the same are I 
summer 1967. 

WHAT IS THE "BENDS" AND HOW DO DIVER BECOI\IE AFFLICTED VIT H IT? 

High pressure at depth causes some of the nitrogen in a diver'S body tis s u e to 
dissolve in his blood. If he ascends too rapidly, bubbles w ill form in the blood and 
collect in his joints and bone marrow, causing the extremely painful condit ion known 
as the "bends. " It is not ordinarily fatal unless bubbles collect in the spinal co rd 
or brain, but the pain will continue for several days unless the diver is put under 
pressure and decompressed gradually; if the condition goes untreated there will be 
bone damage. 

After a long dive, a diver is returned to normal pressure gradually s o that 
nitrogen in the blood may be released through the lungs , avo id ing the "bends . " 
("Questions About The Oceans," U. S. Naval Oceanographic Offic e.) 
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8 SALMON PACK DOUBLES 1967's 

By Sept. I, the 1968 Alaska canned salmon 
~k was 3.1 millioncases--more than double 

E> 1967 pack of 1.4 million cases for the sam e 
riod, reports BCF Juneau. 

Compared with the high 1966 pack of 4 mil­
n cases and 1965's 3.3 million, the 1968 
ck is considered good. During the past 13 
ars, the pack has neared or exceeded the 3 

ll[llionfigure 6 times; it averaged about 2.8 
1i llioncases. The 3.1 million cases on Sept. 
is well above the 13 -year average. When 

he final pack figures have been tabulated, the 
.968 pack may well be one of the best for this 
:e riod. 

(ecord Pinks Caught 

The 19.6 million pinks c aug h t in south­
!astern A I ask a are more than the number 
:augh tinthe 1966 season whenarecord 
. , 0 13,825 cases were packed. The small 
ILz e of the pinks, 2.8 to 3.5 pounds, compared 
i) a normal 4.2 to 4.4 pounds, limited the 1968 
:ase pack as of August to 932,281 cases. 

Except per hap s for Bristol Bay. BCF 
'~ lneau points out, this has been a good year 
~ rerywhere in A I ask a. It should bring the 
It a te back to first place among the States in 
Hlue of landings and fish products produced. 

Along with the increase in salmon canning 
E a record production of salmon caviar. BCF 
fu neau expects that the value of this byproduct 
~ ill amount to $16 million--and will rival or 
),=rhaps exceed the value of the total U. S.­
~ a nadianhalibut catch for 1968. Caviar pro­
hflction has special value because nearly all 
i):f it will be exported . 

Massachusetts 

NEW BOSTON FISH PIER COMPLEX 
PROPOSED BY PORT AUTHORITY 
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The Massachusetts Port Authority pro­
posed on September 12 that a $14 .6 million 
Boston Pier complex be built to revitalize the 
city 's declining fish industry. An engineering 
firm has prepared a feasibility study. 

The Po r t Authority and the engineering 
consultants said primary causes of the decline 
were fragmented and old -fashioned operations 
and lack of understanding of the f res h fish 
market's potential. 

Boston Near Rich Source 

Edward J. King, executive director, Mas­
sachusetts Port Authority, noted that one of 
the richest sources of high-quality fresh 
fish--haddock--exists within 300 miles east 
of Boston. A potential $100 -million fresh­
fish market in interior United States is within 
a day or two's drive to the west of Boston . 

Study's Findings 

The Fish Pier complex study, sponsored 
by Port Authority and the Boston Fish Market 
Corp., stressed the need for more efficient 
handling of fish from boat to display and auc­
tion areas; reduction of damage to fish during 
proceSSing and handling; tighter controls on 
auctioneering practices; automated process­
ing operations; consolidation of warehousing 
and storage facilities; elimination of truck 
and other traffic congestion; and more exten­
sive use of transportation systems including 
air and rail; and consolidation of all fish-in­
dustry functions and operations in the fish­
pier area. 

Approval Needed 

If the fishing industry goes along with the 
Authority's proposal, it wi~ be preseI?-ted to 
the Authority's membershlp for consldera-
tion. 

* * * 
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Biologists Breed Lobsters Selectively 

By John T. Hughes* 

After 5 y ea r s of research and selective 

b r e e d in g, biologists at t he Mass achusetts 

Lobster Hatc hery and Rese arch St ation, Vine­

y ard Haven, h ave successfully p r oduced al­

bino and all red colored lobst ers . 

The North American lob s t e r (Homar u s 

am ericanus) normally has a dark green s hell 

with s m all spots of brown, white, yellow, and 

red. At tim es rare albino lobsters are c aught 

and a l so lobsters that are red, blue, or y el­

low. The biologists at the station believed 

that t he odd c olored lobsters could be mated 

with one a nother and some of the offspring 

would c arry genetically the odd-color c har ­

acteristics of t he parents. 

Early Results 

Five years ago lob s t e r men t hroughout 

New England were asked to save all odd­

colored lobsters for delivery t o t he research 

station. Insprjng 1965, an a ll-red male lob­

ster was mat ed with 2 a ll-red femal es. Eggs 

were extruded t he following summer and they 

hatched in 1967. (From tim e of copul ation 

until the eggs hatch is about 18 mont hs .) Ap­

proximately 50% of t h e newly ha t c h e d fry 

were all red as the parent s , 25% were a lb ino, 

and 25% were "nor m al" . In spring 1966, the 

same red male was u s ed t o fert ilize an all-

red female and a lemon-spotted female. 11 

eggs hatched in early summer 1968. Ag 

some of the fry produced were all red, so 

were albino, some yellow spotted, and so 

norm al. These lobsters are now beyond th 

tenth m olt and almost 2 inches in total len 

Valuable Research Tool 

The biologists feel that stock from thes 

lobsters will be very valuable as a reseaN 

t ool. A s yet, no suitable lobster tag has bee 

de ve l 0 p e d that will remain with a lobst 

after m ol tin g. Therefore, it has not beE 

pos s ible to follow the migrations or mOVE 

m ents of large numbers of lobsters over 

period of y ears. Today1s tags are so lar~ 

that it is n e c e s s a r y for a lobster to be 

y ears old before it can even carry the t 

It is felt that these rare colored lobsters c 

be used as natural tags and studies of the 

movements can be s tar ted as soon as th 

hatch . 

This initial work using selective breedi 

and choosing desired characteristics sugge 

to t he Massachusetts biologists that it will 

poss ib le to choose well-proportioned, fas 

growing parents to produce market-size 10 · 

sters in half the 6 years it takes in the wi 
':<Director, State Lobster Hat chery and Research Station , Viney ard Haven , Mass . 0 2568 . 
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.A!OUSTIC SIGNALS ATTRACT FISH 

'I A significant breakthrough in attracting 
t ain species of commercial fish to arti­

f lHy generated acoustic signals" wa s an­
tced recently by the University of Miam i 1 s 
tute of Marine Sciences. The Institute 

S ~d: "It is quite possible that, in the near 
f Ire, commercial fisheries can use t he In ­

~ ~t e 1 s techniques of attracting fis h, c oupled 
b the use of bait as reinforcem ent, t o in­

c; a se t heir catches of certain spec i e s. T his 
i Rarticularly true of existing snappe r and 

.Illper fisheries in the Gulf of Mexico and 
( d bbean Sea areas." 

'lIsts i n Gulf Stream 

[nstitute Pro f e s s 0 r Joseph D. Richard 
c:ried out ext ens i v e field t e sts . These 
lwedclear attraction of considerable num ­

h's of demersal predatory fish to an area, 
ilh e Gulf Stream, where a submer ged sound 
Sllr ce transmitted puls e d , low - frequency 
~oustic s i g n a 1 s. The s ource, an acoustic 
ljector, is mounted on the ocean floor in 
Imeters of waters, about 1 mile off Bimini. 
hf. Richard observed the fish t hrough an 

e rwater television s y stem. Many of his 
d t ests have bee n permane ntly recor ded 
video tape. 

e Species Attracted 

Nassau groupers, mutton snappe rs, mar ­
~ ~ , yellowtail snappers, ye ll owfin 
I-lpers, and black grouper s were attracted 
1e acoustic stimuli. So we r e s everal un-

n ified species of groupers and s nappers. 
rpnose s h ark s, reef s harks, and nurse 
rks also responded. 

O n the other hand , he rb ivorous reef fishes 
Inmon to the test a r e a were not attracted. 

The signals transm itted in t he field tests 
s e ly simulated the natura l hydrodynamic 
nds previously recorded by the Institute 

enpredatory fish were feeding. In addition 
the fish inhabiting the t e st region, these 
nds should be attractiv e t o other species 

h similar feeding habits, the Institute be­
ves. 
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BUILDS ' WINDOW 0 THE SEA I 

A new "window onthe sea"--a marine lab­
oratory t o send oceanographic research ves­
s els out to s tudy the Gulf and Atlantic - -will b 
opened soon by Florida State University. 

At Turkey Point, 40 miles south of Talla­
hassee, there is a new 180 -foot concrete pi r. 
It i s capable of accommodating moderate -size 
research vessels like the 160 -foot" Petrel," 
aIr e ad y in the harbor being converted for 
oceanographic research. The 65-foot "Tur­
siops, " also being converted in the harbor, will 
make an initial cruise to the Yucatan Channel 
area this fall. 

Lab Facilities 

A research lab and classrooms building, 
shop building, superintendent 1 s cottage and 
h 0 us in g for 16 students will be completed 
shortly. The laboratory will sponsor studies 
in biophysics, genetics, meteorology, micro­
biology, and geology of the local environment 
and Gulf. Students will spend one day to sev­
eral weeks in on-the-spot classroom and lab 
work. 

One outstanding feature of the new labora­
tory is a sea water retrieval, storage, and 
delivery system. The water is stored in plas­
tic tanks and touches no metal, which is toxic 
to living sea organisms. 

Virginia 

HOW TO GROW OYSTERS 
IN MSX AREAS 

Oysters can be grown profitably in areas 
infested with MSX, reports Dr. Jay D. An­
drews, head of the Department of l\Jalacology 
at the Virginia Institute of Marine cience. 

MSX is a microscopic parasite that kills 
many oysters but is not harmful.to humans . 
It is a protozoan, or one -celled ammal. WhICh 
thrives in areas of high -salinity water. Death 
of oysters occurs mostly in the w~rm seaso.n, 
the winter loss is minor. 1 X IS no 10 Its 
tenth year in Virginia with no reduction of its 
activity. 
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MSX IMMUNITY 

Laboratory-bred stocks held in trays, and 
natural sets in MSX areas, have demonstrat d 
that oysters can acquire immunity to the dis ­
ease if ex p 0 sed when young. Dr . Andrews 
says that survival has be n consistently fa ­
vorable even through drought yea r s, which 
raise the salinity that makes l\ISX more vir­
ulent. Losses have been about 20% per y ar 
or less, not including losses from pr dation 
and smothering. 

Culture Program 

The following pro g ram for commercial 
culture in MSX areas is recomm nded: 

(1) Seed oysters must come from areas 
where :i\ISX is active during spawning 
and setting per i 0 d. Immunity is ac­
quired early and remains fairly con­
stant as 0 y s t e r s become larger and 
older. The Institute will c he c k 1 X 
act i v i t Y in major see d areas using 
oysters fro m low-salinity, disease­
free, areas. 

(2) Oysters must grow rapidly and be har­
vested ear I y if they are to be raised 
successfully. This will involve crit­
ical decisions on time and size of seed 
oysters transplanted. They m us t be 
planted on fir m bottoms suitable for 
small seed - -relatively free from drill 
predation. Rapid growth is obtained by 
early transplanting (current year spat 
if bottom is hard) but this increases 
danger of predation. 

Where to Buy Seed 

The program is feasible if Piankatank seed 
oysters are available. Seed from the lower 
James River would be as suitable for planting 
in IVISX -infested areas as Piankatank seed, but 
buy-boats buy oysters indiscriminately from 
tongers anywhere on the river. The risk of 
buying seed from up - river beds, which are not 
immune to MSX, is too great for planters to 
take. 

Other Problems 

Smothering, predation, Dermo cys tid ium, 
and other problem s - - as well a s MSX infec­
tion - - can destroy b ed s of 0 Y s t e r s. Trial 
pl anting on one b e d , o r involv ing one boa tload 
of s eed, should pr ecede l a r ge plants in areas 
where MSX h as destroye d oysters. 

~<;~'~'." ':I 

Michigan 

! SE H. V ATIO CO-:vIM ISSIO 
A T 0 SALMO~ 

In August, the Michigan Co n s e r vat i G 

ommission increased from 3 t o 6 the li 
of coho and chinook salmon in a sport fish r 
man's possession. Fish rme n s till may 
have mor than 3 salmon in t he ir posses s 
whil fishing or aboard boats - - but t hey 
hav up to 6 s a I m 0 n when ash 0 r e and 
fishing . 

To 11 Surplus Salmon 

Th Commission approved the Iichi 
o partm nt of onservation plan t o sell s uo 
plus salmon for commercial purposes . Hi 
bid r for the surplus was Blackpor t Packi: 
Co. of Grand Rapids . It received a contre. 
to buy the salmon at 15 .6 cents a pound. 

i\ ost of th ::;almon will be taken at wei.! 
on 3 rivers tributary to Lake. lichigan. S" 
money will go to • Iichigan ' s Game and F i 
Protection Fund . 

Oregon 

DISEA E HIT SPRI G CHI TOOK 

The Oregon Fish Commiss ion reported 
September 6 that spring chinook salmor 
adult holding ponds on the Iiddl e F ork \ 
lamette were being attacked by s everal s e I 
ous diseases . Pathol ogists isolated and id ' 
tified Ceratomyxa, Henneguya, columnal 
furunculosis and kidney disease. Each dl 
ease alone can be s e r io u s ; combined, t 
caused large - scale mortality. 

Death Rate Rose 

Only lor 2 fish a day died in late June, t 
the death rate l ater increased to 100 a d , 
Over 2, 500 salmon had died by Septembc 
More than 10, 0 00 big chinook, almost or. 
third the Willamette Falls escapement, we 
est imated to be in the holding ponds, or wa 
ing to get in from the river immediately bel 
Dexter Dam. 

Ponds Che mically Treated 

Comm ission pathologists beg an treatu 
the ponds 3 times a week with a chemical it 
reduces the effects of columnaris and fig~ 



spread of external fungus. The treat ment 
' largely a holding action because there ar e 
specific cures for some of the dise a s e s-­
ro facilities to han d lethe mass of fish 
Lved. 

ast efforts to develop drugs and chem­
B to control disease, and to administe r 
tcation on a large scale, have been ham ­
d by lack of funds, specialized equipment, 
f acilities to take care of large nu mber s 
ult sal m 0 n. Several serious dis eases 
been eliminated or minimized in hatch­
reared juvenile salmon by adding medi­
n to hatchery feed. Use of oral m e di-
ns at Dexter is impractical because adult 

, lon generally do not eat after leaving t he 
an and entering fresh water. In the futu r e, 
logists hope to develop serums that c an be 
orporated into hatchery feed to immun ize 
a.ll fish against major adult dis e ases . 

y Fish Return 

Despite the high mortalities, l ar ge num­
s of returning f ish guarante e s uff icLent 
s for hat c her y operations. Increas ing 
bers of adult spring chinook have r eturned 
~ e holding ponds in recent years . In 1960, 
'f 800 fish returned, but more than 10,0 00 
r ned in 1967 and in 1968. 

f he two holding ponds and the Willamette 
chery, 30 miles upstream, compensate for 
los s e s caused by Dexter and L ookout 

n t Dams. The dams, built w i t h 0 u t fi sh 
a ge facilities, block all anadromous fish 

D"'l the Upper Middle Fork Willia m e t te. R e­
I ing adults are collected in the pond s at 
)ase of Dexter Dam and held until matu ­

The eggs are taken, fer til i zed, and 
s ferred to the hatchery for incub a tion and 
. g. The small fish are tru cked b ack and 
a sed below Dexte r Dam. 

iNS NEW SP AWNING AREA 

t'he construction of a fish ladder a t Valsetz ,n makes available to Siletz Rive r sal mon 
s tee I h e ad 30 miles of new spawni ng 

unds this fall. The dam on the South Fork 
the Siletz, about 72 river mile s from t he 
Hn, was built in the 1920s, without f i sh­
'sage facilities. Since 1950, when a n im ­
'sable falls about 7 miles downstream was 
tiered, it blocked upstream fish p a s sage . 
e fish ladder should be completed in time 
p ass coho and winter steelhead this year . 
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In 1964 and 1965, hatchery surplus adJlt 
s t eel head, and coho fingerlings and adults, 
were released above the dam. Later, spawn­
ing - ground sur v e y s , and trapping of down­
s t ream migrants at the dam, confirmed a be­
lief that the area had excellent natural pro­
duc tion potent ial. 

Valsetz Latest In Program 

The Valsetz Dam fish ladder is the late t 
project in a program begun in 1965 to provide 
adequat e f i sh passage at every dam on Oregon 
salmon and s t eelhead streams. Fish passage 
has been improved or established on more 
t han 840 miles of stream so far. New fish­
ways have been built, old ones improved, and 
dams removed at 40 different sltes throughout 
the stat e . Total natural salmon and steelhead 
production fr om these areas should add 50,000 
chinook, c oho, and steelhead annually to sport 
and commercial catches. 

California 

ACTS TO PROTECT KING SALMON 

In August, the California Fish and Game 
Commission ado pte d a 3 -point emergency 
program to protect the declining fall run of 
king salmon in the Central Valley. 

The bag limit was red u c e d from 3 to 1 
salmon on major streams in the Central Val­
ley from Sept. 1 through Dec. 31. Th.e streams 
include the Sacramento, San JoaqUln, Amer­
ican, Fe at her, Merced, l\Iokelumne, > Tapa, 
Stanisl aus, Tuolumne, and Yuba rivers and 
Elder, Putah, Stony, and Thomes creeks. 

The spawning closure on the Sacramento 
River was extended from Kesv.ick Dam to the 
Red Bluff Diversion Dam from Sept. 1 through 
Dec. 31. 

The 3 - mile stretch of the Sacramento River 
from the Highway 99 Bridge downstr~am t.o 
the Cypress Street (Old Highway 44) Bridge lil 
Redding was closed to all fishing year round. 

Ocean Catch Down 
The ocean catch of king salmon ha declined 

steadily from about 800,000 in 1964 to 40.0,UOO 
in 1967. The fall run of salmon returmng 0 

spawn in the Central Valley d r 0 p.p e d from 
300,000 to 175,000 in the same perlOd. 

* * 
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1968/69 ANCHOVY REDUCTION 
F ISHERY QUOTA SET 

The California Fish and Game Commission 
has set a 75,000-ton quota for the 1968 / 69 
anchovy reduction fishery, the same as t he 
past 3 seasons. The season for the nort hern 
permit area opened August 1 will close May 
15, 196 9, and the area quota remains 10, 000 
tons. 

Southern Area 

The season for the southern permit area's 
5 zones will be Sept. 15-May 15. Each of 4 
inshore zones will have a 5,000 -ton quota; the 
offshore zone has_ 45,00 0 tons. 

If the quo t a for either p e r mit area is 
reached, the Commission will consider in ­
creasing the quota for that area. Last season, 
there was no f ish i n g in one zone and light 
effort in several others. Landing s of anchovy 
for reduction were 6,505 tons fo r the 1967/68 
season. 

The anc hovy population in C alifornia wa­
ters is estimated at a minimum of 2 million 
t ons. 

Texas 

T OXIC A LGAE KILLS HATCHERY CATFISH 

The k iller of fish i n ponds of the Parks and 
Wildlife Department's hatchery at Sheldon, 
northeast of Houston, has been discovered and 
c on t r oll e dafte r 2 destruc tive years . It 
was one of the toxic blue-green algaes of the 
genus Anabaena. 

A school of fry (baby fish less than 2 inche s 
long) would be alive and healthy- - and the next 
minute, hundreds would be dead . In summer 
1967. only a few fish were killed, but in 1968 
the loss ran into thousands . The hatchery 
production of catfish see m e d seriously af­
fect ed. 

C au s e Discovered 

Two hatchery men watching a large school 
of baby c atfish fr y gulping their way through 
the water saw them feed on microscopic bits 
of food on t he surface. The fry's route took 
them into b lue-gr e e n scum Immediately, 

h u n d red s of the little fish showed signs 0 

d istre ss and die d. T he green scum, an algae 
was the killer . 

Hot we at her had c au sed the algae I 
"bloom, II rise to the surface, and form SCUrr 

Ironically, the care hat c her y fis h r ecei 
added to their mortality . Small catfish 
hatcheries are accustomed to feeding on t 
sur f ace. Their diet is supplemented wi 
finely ground food scattered on the wate r. T 
fish had mistaken the toxic algae (few alga 
are toxic ) for food . 

Once identified, chemical control of th 
plant is simple . Catfish farmers should 100 

for the phenomenon in their hatcher ies, ac 
vises the Texas Parks and Wildlife Depar t· 
ment. 

, ( I , 
There are 1, 356 . 5 acres of wate r in Texa. 

being used for cat f ish cultivation. Thes' 
should produce an estimated 3, 694 t ons of fis 
in 1968. 

Commonw ea lth of Puerto Rico 
Receives For mer BCF Lab 

In 1941 , the University of Pue r t o Rico ga-I 
BCF 2 acres of land on whic h t o bui ld a $25, 01 

fishery res ear c h laborat or y . Since 19 
when BCF personnel we r e withdr awn, the 1 
has served t he univer sity 's m arine - biolo ) 
program. The lab was d eclared s u rplus go 
ernment property and r e cently was donat 
to the univer s ity . 

The BCF lab h ad sought better methods 
using availab l e species and taught refrige r a 
tion a nd marketing t e c hniques. Some explor 
ation fo r pelagic species, such as tuna an 
mackerel, was done. 

P uerto Rican Industry 
P uerto Ricans eat much more fi s h tha p : 

availab l e from the immediate vicinit y . Abu 
dance of fish is limited bec ause t he islan 
p,eak of a high ocean m 0 u n t a in, lacks t 

I shelf" f or mat ion t hat pro v id e s fishi 
grounds for most coastal areas. 

There are 4 tuna canner ie s on the islan 
M 0 s t of the tuna is c aug h t in the tropiC 
Pacific, t ran s p 0 r ted through the Pana 
Canal, and landed at P u e r to Rico for pro 
essing. 
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m.~tEAU OF COMMERCIAL FISHERIES PROGRAMS 

,I d Herring Reared in Miami Lab 

the first time, the "thread" herring 
< honema oglinum ) has been reared from 

ee r ough juvenile stages in a marine lab­
on: rYe This was achieved in BCF1s Miami 
rnr j c al Atlantic B i 0 l og i cal Laboratory 
(': ). 

c cording to Lab 0 r a t 0 r y Director Dr. 
C g- . Sindermann, r e s earch scientists there 
i& e for many m onths t o devise means of 
lJlI. ing pelagi c (open- sea) fish native to 
tt:ric al Atlantic waters, under art if i cia 1 
cx: . mstances, from e gg to healthy adult. 
m ir work with the thread herring proved a 
ss::ing success. 

the silvery, c ompre ssed fish is plentiful 
iiL Ile waters around the s out heast U. S. It is 
oCllidered a good s our ce of fish meal and a 
Ilpntial source of fi s h protei n concentrate 
oUe). It is called t hread herringbecause of 
S8!1lg, slender f i 1 am e n t that extends back 
fiE the dorsal fin a lmost t o the tail. 

'~Operation 

~r . Sindermann said it was the first time 
. n e biologists h ad been able to identify the 
ald herring in its l arval stage (between egg 
aLlmost fully formed juvenile). 

ne 300 eggs measuring about 1 millimeter 
I t hat began the pr oject were caught in the 
I Stream by plankton sampler manned by 
II' a tory scientis t s Dr . William J. Richards 
B arbara Palko . The eggs were transfer-
1:0 a T ABL a qu a r i u m containing water 

the site of ca p t u r e. Two days later, 
h atched into the l arval stage: tiny crea-

is about 4 millimet e r s long. The third day 
t, capture, the larval fish began to feed on 

:<ton gathered from nearby Biscayne Bay. 
:er temperature was maintained at 800 F. 
u ghout the experiment . 

IVithin 30 day s, the larvae had developed 
juvenile fish 1 to 2 inches long--big 

::tghfor biologists t o be sure of the species. 
vival rates are considered excellent at 30 
10 percent of the original 300 eggs, or well 
r 100 healthy thread her ring. The survi­
,s are expected to re ac h their normal size 
I to 10 inches. 

The T ABL scientists say that although a 
number of freshwater s p e c i e s of fish have 
been cultured from egg to maturity, each suc­
cessful rearing of a marine fish represents a 
rare and significant achievement. 

Genetic Variants Point to 
Isolated Populations of Pacific Hake 

"Studies on genetic variants in Pacific hake 
(Merluccius productus) strongly support the 
hypothesis that there are at least two distinct 
and isolated populations - -one in Puget Sound 
and another off the coasts of Washington, Ore­
gon, and California." This was reported by 
Rae R. Mitsuoka, writer-editor, BCF Biolog­
ical Laboratory, Seattle, Wash. 

Pacific Hake (gauge = 15 em.). 

He disclosed: "Puget Sound hake are gen­
erally smaller (average, 35 em.) than those in 
coastal waters (average, 50 cm.). The oto­
liths, or ear bones, of the two populations also 
vary. It is more difficult to assign ages to 
hake from Puget Sound because the annular 
zones are more irregular (although this dif­
ference may not necessarily be a function of 
the smaller size). Hake of oceanic size have 
occasionally been c aug h t in Pug e t Sound, 
which raised the question of whether the larg­
er fish were migratory or indigenous. 

II Two enzyme systems, which directly re­
flect basic genetic differences of hake, were 
studied. These systems included esterase 
variants in the eye fluids and lactate dehy~ro­
genase (LDH) variants in extracts of llver 
tissue. 

"The gene frequencies of the 1 a.r g e and 
normal fish in Puget Sound agreed WIth tho~e 
of smaller fish from the same area. This 
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indicated that the larger fish are indigenous 
to P uget Sound. It i s inter e sting that all the 
large hake caught in Puge t Sound wer e fe­
male s, which are I a r g e r a t maturity than 
m ale s . " 

The genetic studies wer e conduct ed by his 
c olleague, Fred M. Utt er. 

G~j , 
~ 

55,000 Fur Seals Harvested on Pribilofs 

The harvest of fur sea I s on the Pribilof 
Islands through August 13 was about 55, 000 : 
45, 000 males and 10, 000 females . The har ­
vest ofma les ended August 13; that of females 
continued through August 19 until the quota of 
13, 000 was reached . 

Below 1967 & Prediction 

The male harvest was 10,000 below 1967 ' s 
and 5, 000 below prediction. 

Harvesting Catfish In Hot Weather 

Continued progress on safe harvesting of 
live catfish from farm ponds during hot sum ­
mer months resulted from experiments at the 
BCF Exploratory Fishing Station, Kelso, Ark. 

A floating 300 - gallon - per - m in ute pump 
was used to circulate water through catches 
in a fish bag during seining operations . Four 
catches, ranging from 3,000 to 10, 000 pound s 
each, were s uccessfully handl ed even when 
water temperatures exceeded 900 Fahrenheit. 

.Q 
~ ~ 

----.--~ 

BCF's Fast-Sinking Tuna Purse Seine 
Catches Elusive School 

BC F ' s experimental fast-s i nk i n g purse 
seine, fi shed by the II Liberty " in the Pacific, 
took 30 tons of bonito in one set. This fol ­
lowed unsucces sful attem pts by 2 other ves ­
sels using conventional seines to cat c h the 
school. 

'Hero' Conducts Fishing Gear Trials 

The ne w ational Science Foundation (NSF 
vessel Hero left the Washington, D. C ., Na d' 
Yard on Sept. 10 to car r y out fish ing - gear 
trials while e n route t o Miami, Fla. 

The Hero is a 125 - foot, d ie s e I - power 
but sail-equipped, woode n ship built for r 
search in Ant arctic waters . BCF's Seatt 
(Wash.) E xplor a t or y F ishing and Ge ar R • 
search Base recently rec e ived an NSF gra 
to c onduct surveys of m id wate r and demers 
(bott om dwelling) specie s fr om the Hero in t L 
An t ar c t ic . T he Seattle staff will begin l ' ( I i 

participat e in t he Ant arctic program in Apr il · 1: 

May 1969 . 

Seattle Aids Hero 

Before the Hero left Was hington, M i l e , 
Al ton and Ian Ellis of t he Se attle Base in· 
stalled midwater t rawl gear and depth - tele· 
metry equipment. T hey acc ompanied the ves 
sel to :;\Iiami to handle any pr oblems . c..:-- rr-r ' 

,.~.,., 

----= -
V acuum-Stern Thawing 
of Frozen Fish Is Tested 

Sci entists of t he BC F Gloucester (Mas~, 
T echnol ogic a l L aborator y recently tested t 
vacuum -steam t ha wing process for rapidl 
thawing bl ock s of frozen fish . They were pe " 
m itted t o u se t he test facilities of the Cr oll 
Rey nolds Company in e w Jersey . 

In one test, the internal temperat ur e o~ 
froze n and gl a zed block of shrimp was r ais ? 
from the low 20s F . to about 650 - 700 F. ~ 
exposing the shrimp to a 10 - second burst c 
steam under v acuum . Almost all ice was r il 

moved; the individual shrimp were separat e 
very easily . 

Process Has Good Potential 

The researchers bel i ev e these result 
show the good potential of t he process for th 
shrimp indust r y --and s uggest that the pos 
sible usefulness of the pro c e s s to the tun 
industry be investi gat ed. 

Vacuum - s t eam thawing has these advar. 
tages : t hawing i s achi eved very quickly be 
cause it t akes plac e in a vacuum; oxidatic 



;Jrlblems are almost eli min ate d; weight 
L(lS es are minimal because thawing occurs 
LJ a. moist atmosphere; bacteriologic prob­
L s of water t haw i n g are eliminated; heat 

age to the product is minimal. 

\t rolled Atmosphere Shipment 
resh Fish Studied 

ICF Technological Laboratories at Ann 
)r, Mich., and Seattle, Wash., have con­
ed research on the use of controlled at-

Isphere to extend the shelf life of fresh fish. 
eliminary tests showed that fresh salmon 

be kept under refrigeration for 20 days 
°a controlled -atmosphere container without 
~liling. 

1'0 evaluate the benefits of this new pre­
vation method, BCF staff is working with 

rhmsfresh Corp. on a trial shipment of fresh 
aver salmon by truck to a Washington, D. C., 
Ji.ail chain. 

Truck shipments using controlled-atmos­
Ire containers and refrigeration may offer 
Ia.lternative to the more expensive air ship­
[1t s. 

, l~ h Coastal Fishery Produds 
\ n to Midwest 

~~CF's marketing staff helped to increase 
I~ ount offresh coastal species airshipped 
~ U. S. Midwest markets this summer. 
~d chains in Minneapolis, Minn., and Cleve­
d, Ohio, were the latest to introduce fresh 
ery products. 

One chain sold over 40,000 pounds of silver 
:lOn in a short period. Another sold 6,000 

nds of fresh halibut and salmon this sum­
't" ; last year it successfully in t rod u c e d 
s h rainbow trout. 

Planes flying to the Mid w est from the 
lsts are developing delivery "routes" for 
ery products--and servicing retailers in 
waukee, Wisc., and Minneapolis on the 
, e flight. 
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Plankton Workshop Held at La Jolla 

Scientists from BCF labs the Bureau of 
Sport Fisheries & Wildlife ~nd the Scripps 
Institution of Oceanography't 0 0 k part in a 
BCF-sponsored Plankt on Workshop at the 
Bureau's Fishery-Oceanography C en t e r at 
LaJolla, Calif., in late July. 

They discussed pro b I ems of accuracy 
such as ext r u s ion of plankton through th~ 
mesh of a net, avoidance of nets, e f f e c t of 
p?-t?hy plankton distribution on sampling pre ­
Cl~lOr:, and experiences in such large cooper­
ahve surveys as EASTROPAC (Eastern Trop­
ical Pacific program). 

Plankton Survey Effectiveness 

They showed much interest in the effec ­
tioven~s s oOf p I a n k ton surveys in evaluating 
dlstrIbuhon and spawning intensity of com­
mercially valuable fish stocks. 

Plankton voluming and sorting, data 
analysis, larval fish identification, net towing, 
and new approaches to plankton sorting and 
collection were demonstrated. 

~ 
~f·-·i 
~':\, 

Miami Lab Releases 
More Drift Bottles 

Thirty-six hundred empty beer bottles, in­
animate researchers in a study of sur f ace 
current patterns in the tropical Atlantic and 
Caribbean, were released by BCF's RJV "Un­
daunted" as she steamed to Africa last August. 
The bottles were donated to the BCF Tropical 
Atlantic Biological Laboratory (TABL) by the 
Miller Brewing Co. of Milwaukee. 

During 1967, a I m 0 s t 5,000 drift bottles 
from a previous donation were released in and 
around the Florida Straits, Caribbean, and in 
the eastern tropical Atlantic off Africa. Five 
hundred and eighty-two were recovered--an 
overall return of 13%. Some areas yielded a 
580/0 return. 

Each bottle contains sand for ballast and a 
fluorescent, bright-orange card printed with a 
message in Spanish, French, Portuguese, and 
English. The message asks finder to fill in 
details about his discovery on an at t a c h e d 
postcard addressed to T ABL. TABL thanks 
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the finder, sends him a small chart showing 
track the bot tI e might have followed, and a 
cookbook of fish recipes in Spanish and Eng­
lish. 

Finders Send Personal Messages 

Many finders send personal messages . An 
ex-school tea c her from Guyana was irate 
when he did not receive" a special reward like 
even a small outboard engine; II a fisherman 
from St. Jeandu Sud Island requested "things 
necessary to subsidize my needs for fishing, II 
and added: "I expect you will make me a 
researcher;" a Bahamian wrote that he had 
borrowed postage m 0 n e y and asked for II a 
pocket full il in return; still another expected 
a transistor radio. 

A poignant communication in Spanish came 
from San BIas: "I saw a bottle which contained 
a card and also dry sand. The sand had some 
particles which sparkled and the sparkles of 
sand and the card ins ide frightened me . I 
bent over and seized the bottle; I wanted to 
show it • • •• We began to open the bottle and 
take'out the card, but we did not want to touch 
the sand because we were afraid of the glis­
tening particles. The card is wrinkled be­
cause we could not take it out. Please excuse 
us for that." 

Lobster Tagging Study 
Off New England 

Scientists of BCF's Biological Laboratory 
a t Boothbay Harbor, Maine, have tagged over 
2, 000 lobsters off the southern New England 
c oast. Their purpose is to learn about migra­
tion, growth. and survival of deep-sea lob­
sters--and the i r relationship. if any, with 
native coastal stocks. 

30 Recaptured 

Commercial fishermen have c aug h t 30 
tagged lobsters. Several lobsters had made 
long shoreward migrations: one covered 97 
miles of ocean bottom in 27 days; another- ­
an egg-bearing female--traveled 77 miles in 
28 days. 

'National Geographic' Features IOe 
Research of Auke Bay Lab Ex , 

The research of BCF' s Biological Labor . 
tory at Auke Bay. Alaska. was a major the J; 

in the article on salmon a p pea r i n g in t ~I~ 
August, issue of the National G eo g rap h g. 
magazlne. 

Photos included pink salmon spawning 
Lit tIe Port Walter. Al ask a. micro-w' 
tagging and fluorescent pigment marking 
fry at T r a ito r s Cove. Alaska. and trac', 
migration of pink and chum salmon at Ols e iJ 
Bay. Alaska. 

Attraction of Herring to 
Artificial Lights Studied 

Biologists at BCF's Boo t h bay Harb 
{Maine} B i 0 log i c a I Laboratory have cor. 
pleted studies on the attraction of herring 
artificial lights. Repeated experiments har 
confirmed that attraction increases at low 
temperatures. lights are more effective 
low the surface than above. and optimum lig 
intensity is greater below. 

Prior Adaptation 

The effect of prior adaptation on respo b 
is still uncertain. Although previous expe I 
ments indicated that prior adaptation to da ~ 
ness produced a weaker response than pr 
adaptation to light. differences were not si 
nificant. and the experiments are being r 
peated. 

Feeding Habits of Herring 

Other studies at the lab have shown t 
herring feed on herring. Larval herring r. 
mains were f 0 u n d in the alimentary tra 
of 460/0 of the adult herring samples collee 
this summer. Continued sampling will ena.. 
researchers to estimate the fr e que nc J 
which the adults prey on their young. 



me!aware's' Gloucester Tra w l Catches 
teed Commercial Catches 

fh e p rim a ry objective of the BCF Dela-
'le 's August cruise was to measure open­
, a nd other fa c tor s in 3 models of the 

. cester trawl under actual fishing condi­
'1) in 35 to 100 fathoms. (Cruise 68-7, 

13 - 22 . ) A secondary objective was to 
similar data on a #36 trawl for BCF's 

l ogical Laboratory at Woods Hole, Mass. 

['wenty tows of various duration were made 
le Bay of Fundy area, mostly where New 

:.a nd bas e d trawlers were fishing. The 
~ archers used 3 sizes of the BCF Glouces­

'c rawl developed at the Exploratory Fish­
. and Gear Res ear c h Base, Gloucester, 
ss. One tow was made off Cape Ann, Mass., 

VA a manila #36 trawl. The Delaware's 
ches were equal or superior to the catches 
!he commercial vessels. 

·ucester Trawls 

The 3 sizes of Gloucester trawls fished 
measured were: (1) an 88 -foot headrope, 

)-foot footrope t raw 1 with 4t-inch mesh 
ughout the net, (2) an 86-foot headrope, 

-foot footrope trawl with 6 -inch mesh in 
gs and square and 4t-inch mesh in re­

tinder of the trawl, and (3) a 106-foot head­
,e, 128-foot footrope trawl with 6-inch 
sh in wings and square and 4t -inch mesh 
r emainder of the trawl. Trawl number 3 
s made up and measured in anticipation of 
Jse aboard the new stern trawler research 

I,sel "Delaware II." All these trawls used 
s ame set of rubber roller gear. This gear 

~ made up of discs and 18 -inch wing roll­
I in the wings and 22 -inch rollers in the 
10m (see illustration). 

E ults 

T rawl net factors in the 4 trawls used were: 

Trawl Net Measurements Under Tow 

!t Footrope Wing End Headrope Height Wing Spread 

100 ' 12' 17' 50' 
106 ' 13' 16' 48' 
128' 27' 40' 

#36 trawl 6' 6' 41' 

tes: (1) Figures shown are averages from all data collected 0 

each trawl. 
(2 ) Data collected on Net B were influenced by numerous 

changes to trawl and rigging. 'I11e lack of a wing end height 
lor net C was due to daInage to wing end transducer. 

The figures given are those recorded when 
e net had settled down and was being towed 
a s t r a i g h t line. Over the years, trawl 
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ins t rum e n tat ion activities a t the BCF 
Gloucester base have resulted in compilation 
of many readings on various trawl nets. With 
few exceptions, it has been found that trawls 
require time to settle down before reasonably 
steady readings occur; also, that tides, rough 
seas, and types of bot tom towed over are 
factors that affect trawls. 

The researchers rep 0 r t that use of the 
wing end transducer sounding downward in­
dicates that the Gloucester trawls offer a con­
siderable wing end height. This has 2 obvious 
advantages: (1) the fish-herding effect of a 
wing is acting at a far greater height off the 
bottom, and (2) the possibility of a headrope 
hangup is reduced conSiderably. This was 
demonstrated on a previous trip. At that time, 
with the vertical wing-end transducer on the 
wing, a Gloucester trawl was towed up a 
precipitous ridge from 94 to 62 fathoms depth. 
The wing end was 14 feet off the bottom at the 
start of the climb. This height diminished to 
4 feet before the trawl climbed over the ridge. 
Had the #36 trawl with its 6-foot wing end 
height been towed over this ridge, it is rea­
sonable to believe that the headrope would 
have touched bottom. 

ROLLER GEAR 

W,ng Roller Bosom Roller 

. 

(j 
1----- 18"----01 

I lj 
I I, 

7
/ ~ 

I 

Roller gear used on Gloucester trawl; Delaware Cruise 68-7. 

Advantages of Trawl's Opening 

The trawl achieves a higher opening. At 
the same time, other fishing characteristics, 
such as bottom contact and wing spread, re­
main constant- -or comparable to a standard 
trawl. Obviously, the trawl should take better 
catches of groundfish species, such as cod, 
pollock, haddock, and others that sometimes 
swim up off the bottom. Fishing results of the 
Delaware's Cruise 68-7 bear out this ad­
vantage. To com par e catch rates, tows 1 
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through 13 were made in an area in which 
commercial trawlers were operating. During 
these tows, catches of the Delaware always 
equaled or exceeded catches of commercial 
vessels, although the Delaware's tows were 
much shorter. Tows 14 through 20 w r not 
made in company with commercial trawl rs 
but on grounds where fish apparently w r 
much less abundant. 

There was no incid nt of damage to the 
gear under tow during the entire cruise . Re­
ports of damage among the t raw 1 e r s w re 
heard over the radiotelephone. Th results 
of this cruise and Cruise 68-2 suggest th 
roll e r rig used (illustrated on page 29) is 
more effective at reducing damag than the 
standard wooden ~rollers. ;VIor trials with 
this gear will be undertaken. 
No~e: For additional infonnation, contact Keith A. Smith, Base 
Dlfecto~, or Rob~rt A. Bruc~, Fishery Methods and EqUipment 
Speclahst. EF&GR Base. S tat e Fish Pier Gloucester Mass 
01930, Telephone: 617-283-6554.' ,., 

~ 
'Rorqual' Studies Post-Metamorphosed 
Herring and Their Environment 

BCF's Rorqual cruised the waters from 
Cape Ann, Mass., to Eastport, Maine, to de­
termine the relative abundance and distribu­
tion of post-metamorphosed herring (brit 3 ") 
and to sam pIe their environment. (CrUlse 
7-68,8/7-8/22.) 

The ship's echo-sounder was operated 
continuously over the entire cruise transect 
from 5 to 50 fathoms. Fifteen t raw 1 tows 
were n:ade either with a Boothbay Depressor 
or shnmp try net on significant echo sounder 
traces to verify the presence of brito Fifty­
three surface temperature and salinity sam­
ples were collected at selected transect points 
and at all tow locations. 

Preliminary Findings 

Medium-to-heavy surf ace traces were 
observed only from Penobscot Bay to Petit 
Manan. These traces were particularly heavy 
around the headlands from Dyer Bay to Mount 
Desert. From Penobscot Bay to Casco Bay, 
the traces were light and scattered. Repeated 
tows through the waters where the traces oc ­
curred failed to ta ke any fish. 

'Rorqual' Checks Distribution 
of larval lobsters Off New England 

The Rorqual investigated the distributi 
of larval lobsters and other zooplankton 
the waters from ape Ann, Mass., to Ea 
port, l\Tain . ( ruis 6-68,7/17-8/6 .) 

DuringPhas 1 (.July 17-26),a 2x1m ne 
ton n t was tow d to collect lobster larvae 
th surfac for.30 minutes in the area sho 
on th chart. 

o 
o 

o 
o 

o .1 
o 
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During Phase 2 (July 29-Aug. 6), obLq 
tows were made simultaneously from 0 to 2 
for 30 minutes. The researchers used pa i 
bongo nets (0.03 mouth area) and a Gulf 
sampler at 10 coastal continuity station , 
and at 6 other stations shown on the cha 

euston tows also were made at each s ampl l 
location. 

Preliminary Findings 

During Phase 1, 65 lobster la rvae w = 
collected on 3 inshore-offshore t r an se e 
sampled off Casco Bay, Boothbay Harbor , a 
Muscongus Bay. l'vlost of the larvae , 57 
88%, were in the first larval stage; 8 were 
the second stage. First-stage la rvae we 
widely distributed; second-stage larvae c 
curred only offshore. The catch-pe r-tow 
larvae decreased from inshore to offshore 
a distribution pattern tha t sugges ts inshc 
origin. The catch of larva e in the neus' 
tows made a long the oute r coas tal area, fr 
Cape Ann to E a s tpo rt , was limited to f e­
stage one s peci m ens. 



Zooplankton standing crop in summer de­
re ased to 2.28 cc/100m3 (of water strained) 
om the preceding spring mean of 8.92 

); / 100m3. The greatest decrease was in the 
,s tern area. Volumes in the central and 
s tern Gulf coast were not significantly dif­
ent from the spring values. In previous 

:mmers, volumes generally decreased from 
~st to east. During the cruise , however, 
oplankton volumes among the 3 areas sam­
~ d were not significantly different. 

• S. - USSR Cooperation 

As part of the U. S. - USSR cooperative in-
61stigation of plankton sam pI in g methods, 
IDmparisons were made between the catching 
:fficiencies of the Gulf III sampler and paired 
IDngo nets (0.0 3 mouth area) used during the 
:ruise . In 9 of 10 simultaneous tows made 
vith the samplers, the bongos collected more 
iOoplankton. The smaller zooplankters ap­
larently were ext r u d e d through the rigid 
neshes of the Gulf III. The smaller copepod 
ip e c i e s --Pseudocalanus minutus, Acartia 
;p., and Centropages hamatus--were 5 to 30 
imes more numerous in the bongos. Catches 
If the larger copepods, particularly Calanus 
'inmarchicus, were similar in the 2 samplers. 

"'obb' Tests Shrimp Trawl Separator 

BCF1s John N. Cobb cruised for 26 days 
Oregon testing shrimp t raw 1 s equipped 

r ith ex per i men tal devices for separating 
Ih rimp, Pandalus jordani, from othe r bottom-
1'N" ellinginvertebrates andfromfish. (Cruise 
13, ended 8/2.) 

ar 

Basic gear was two 57 -foot headrope length 
! e miballoon s h rim p traw Is having 2 -inch 
l tretch mesh webbing. Some tows were made 
~s ing a shrimp try net with a panel of 3-inch 
\\reb separating the trawl into upper and lower 
se ctions. 

VIethods 

Scuba-equipped gear specialists observed 
the trawls in operation and determined trawl 
configuration for various modifications. 

In several experiments , various portions 
;)f the trawls were covered with lighhveight 
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i -inch mesh web to determin scap mt nt f 
shrimp and fish through the larg r trawl b. 
Later, large areas of the trawl wer d 
with i -inch web and the catch was 
from the main trawl codend. 

Comparative tows between 2 trawls \ r 
made simultaneously by joining one wing of 
each trawl and towing from a 3-warp system. 
The vessel trawl net reel was equipp d with 
tow cable to pull the common cent r wing . 

An Oregon Fish Commission b i 0 log 1 S t 
gathered data on size, age, and sex compo 1-
tion of shrimp retained in various cxp n­
mental net configurations. 

Results 

Experiment 1: Exterior liners of ! -in h 
mesh web, attached along each side pan 1 of 
trawl from wings to intermediate, retained 
shrimp and fish that normally escaped through 
that part. Of the total catch made during 4 
tows, 60% of the shrimp were retained in the 
liner codend after passing through the 2 -inch 
mesh trawl. Only 4% of the fish and inv r­
tebrates passed through to exterior section. 
Average proportion of age 1 shnmp was 0.70/0 
in trawl codend and 4.8% in exterior lin 

Exp. 2: An exterior liner of ~ -inch mesh 
web plac ed over top panel of traw 1 and aft to 
codend in d i cat e d that shrimp also passed 
t h r 0 ugh the top of trawl. Of total shrimp 
catch made during 10 tows, 29% were retain d 
in the liner codend after passing through 2-
inch top portion of trawl. Eulachon, Thale1-
chthys pacificus, was the dominant peci s m 
the liner catch and comprised 2% of total fish 
and trash catch. 

Exp.3: Fourtowsweremadewith a2-inch 
mesh trawl completely enclosed. with the ex­
ception of the trawl belly, in a series of ex­
terior i -inch mesh covers. Ribhn s add d 
to trawl side seams allowed side panel m sh­
es to open fully so shrimp could pas through 
and be separated from remainder of he catch. 
Ninety-three percent of the shrimp captur d 
did pass through the 2 -inch trawl band 
were retained by the external covers. 

Exp.4: A small Gulf-of- '1 X1CO-t try 
net, which incorporated a hOTlzon al 3-mch 
mesh web panel to s "parate upper and 10 r 
parts of the t raw 1, uccessfully r s riet d 
nearly all trash species to bo tom por lon 0 

trawl: Unfortunatel • although most un an d 
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species were separated, only about 17% of the 
shrimp passed through the separator panel 
into the top section. 

Exp. 5: A dual net trawling technique was 
tested that permitted an expe rimental net to 
be fished simultaneously with a control net. 
It was necessary to use more tow cabl e than 
when towing a single trawl to hold the center 
wings at the 0 c e a n floor. The two 57 - foot 
shrimp trawls covered a path about 45 f ee t 
wide; a single trawl covered only a 25-foot 
path. Both trawls were wound onto a single 
trawl net reel. 

Results 

The experiments provided useful informa­
tionfor effective trawl design . None of trawl 
configurations tested was intended to operate 
as a commercial net. However, 2 prototype 
commercial trawls were constructed follow­
ing cruise that used the experiment res ults. 
These trawls will be tested during Cobb 
Cruise No. 97. 
Note: For further infonnation contact: Dayton L. Alverson, Base 

Director, Exploratory Fishing and Gear Research Base, 2725 
Montlake Blvd. E., Seattle, Wash. 98102. Phone: 583-7729. 

'Commando' Evaluates 
Mark II Universal Trawl 

The BCF chartered research vessel Com­
mando conducted a 17 -day study in the coastal 
waters of Washington and northern Oregon in 
cooperation wit h the Atomic Energy Com ­
mission. (Cruise 15, ended 6 / 30. ) 

Cruise objectives were to (1) evaluate the 
Mark II Universal t raw 1 for sampling off ­
bottom fish populations; (2) determine rela­
tive distribution of midwater biomass (amount 
of living matter) in relation to sound -scatter­
ing layers; (3) assess feasibility of using a 
drone to increase efficiency of searching for 
midwater fish schools. 

Gear 

Fish populations were sampled with a 
Mark II Universal trawl. This net has a 94-
ft. headrope and footrope. It was rigged with 
41 floats equally spaced on the headrope, and 
i- and ~-inchchain on thefootrope. Thefor­
ward part of the net was 5-inch polyethylene 
web with intermediate and codend sections of 

3i-inch mesh polyethylene web. The coden ;ho 
was completely lined with 1 ~-inch mesh. A' ~n­
tows were made using 5 -ft. by 9 -ft. aluminur:wel 
V -doors wei g hi n g about 675 pounds eaa p 
Three-leg, 30-fathom b rid 1 e s attached t 101 
doors to the net. The gear was towed wi 
~-i n c h diameter electromechanical cable 
Pressure -sensitive de p t h -telemetry equi 
ment was used to determine depth of fishi 

A 6-foot Isaac-Kidd trawl was used 
sample nekton. Body and intermediate se 
tions of the net were 3i-inch mesh webbi 
lined with ~ -inch mesh nylon netting; code 
was ~-inch mesh nylon netting. 

The 23 -ft. auxiliary res earch ves s el "Se 
Probe" was used to determine the feasibilil 
of scouting for fish using a small vessel. Th! 
vessel worked with Commando during fishit 
trials and was equipped with a radio-telephon 
and a 200-fathom sounder having a fish-dis 
crimination feature. 

Method of Operation 

A survey was conducted in the offshori 
areafromCapeFlattery, Wash., to Tillamoo 
Head, Ore., from nearshore to 30 miles 0: 
the coas t. The area contiguous to the Cd 
umbia River mouth was emphasized. All fis t 
ing was conducted in less than 75 fathom 

Fish were lo cat e d by offshore-inshc 1 

sounding transects. When scattering layi' 
were recorded by the high resolution, Ie 
frequency echosounder, they were fished wi 
Universal and Isaac-Kidd trawls to determ u 
their composition. T raw 1 hauls also w '~ 
made above and below sound-scattering In 
ers appearing on the echograms to ascert a 
availability of fauna at these depths. 

Towing speed for the U ni ve rs al tr ~ 
ranged from 2.5 to 3 knots and for Isaac- i 
trawlfrom 5 to 6 knots. Twenty-six Unive s 
and 9 Isaac-Kiddtrawlhauls were maded 
ing cruise at depths tb 62 fathoms. 

Evaluation of the Mark II Universal Traw l 

The trawl was rigged with 31 floats a, 

f ish e d in 10 fathoms at 2.1 knots. Scub 
equipped divers determined the trawl's ver' 
cal opening as 22 -to 24 feet at the wingti 
and 27 to 28 feet at the c en t e r of the nl. 
Tension was about 2,000 pounds on each waf 
The aluminum V -doors performed satisfa 
torily; because weight was concentrated in 



e, doors w e re very stable when fished both 
I' and off -bottom. The n e t tended bottom 
1 during the tow but, because of the dis ­

ortionate weight of ch ain on the f ootrope, 
lore floats w e r e a dded t o lighten the trawl. 

ark II Unive rs a l t rawl f i shed on- and 
J ot tom fish p opulations satisfactorily. 
ndfish c atc h e s exceeded 4 , 000 pounds per 

~ur t ow . A lso catches from off-bottom 
;e ntrations of h ake up to 12 , 600 pounds 
l -hour tow we r e made on m oderate sign. 

li ght g i 11 in g problem in the net ' s after 
v occurre d wh en fishing hake . In one tow, 

1 0 p ounds of white bai t smelt , Allosmerus 
_~ gatus , a ve r aging 9 cm. in len g t h were 

e n. This s uggested that the net effe ctive ly 
m ples s mall fi s h populations. 

Dst ribution of Midwater Biomass 

T wo series of Universal trawl and Isaac ­
Id d trawl h a uls were made at various levels 
as certain vertical distribution of midwate r 

in re lation to sound-scattering lay -

T he firs t series was made ove r a bottom 
pth of 40 f at hom s off the mouth of the 
Ilumbia River at 46 0 11' N. 1 a tit u d e a nd 
l~ o 1 3 ' W. longitude . Thre e sound-s catter ­

l a yers were found. The uppe r tw o we r e 
fu se , while the layer just above bot t o m wa s 
)'r e distinct and typical of "sign " usually 
bribed to hake. 

Nothing of consequence was c aught at any 
Ith not s how ing a scattering layer. 

iC)n e Sim ulation 

he aUXiliary research vess e l Sea Probe 
lOP era tin g with Commando simula ted a 
On e ves sel for fish scouting . Se a P robe 
'Ou ted for a nd r eported loc ation of sch ools 

C ommando, in creasing sea rch eff ective­
s s . The former also d e termine d a rea s of 
gh est abundance infront of C ommando dur­
g a ctualfishing. This information wa s use­
L in directing Commando during the op e r a­
() n s. Visual r econnaissance of Sea Probe's 
sition was n ot possible beyond 3 m iles , a nd 
d ar was in e f f e c t i v e due to inte rfe r e nce 
Om sea r e tu r n. 

echnologi cal Studies 

T e c h no l og i s t s chec ked inc iden ce of a 
lyxosporidian parasite in hake from 10 lots 
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samples. Initial obs e r va tion of high overall 
parasitization of stocks, with hake from m­
shore hauls hav ing a somewhat higher inci­
dence , continued as in previous years. 

T echnologists als o tested the enzymatic 
softening of hake at v a rious storage temper­
atures - -and the eff ect of blood upon oxidative 
rancidity of rockfish f i llets during storage. 
Two hundre d pounds of fi llets of various spe­
cies and 300 pounds of whole hake were col­
lected for studies to de t ermine possibility of 
making Iisurimil l (m inc e d fish flesh) and 
"kamaboko II (fish paste) . 

Biological Studies 

Groundfis h Progr am personnel sam pIe d 
and proces sed 1,5 00 hake at sea for length, 
s ex, and a ge . T we lve hun d red more hake 
were returne d to the Seattle Lab to be proc­
ess e d for l en gth , sex and age--and for phys­
iological work on I i v e r s, hearts, and eye 
fluids . Thi s res e a rch is part of a program to 
monitor the condition of hake stocks off the 
Pacific coa s t. 
Not e: For fu rther info r mation contact: Dayton L. Alverson, 

Base Director, Exploratory Fishing and Gear Res ear c h Base, 
2725 Montlake Boulevard East , Seattle, Wash. 98102. Phone: 
5 83 -7729 . 

'Gilbert' Finds Threadfin Shad 
& Nehu About Equal Tuna Bait 

BCF' s Charles H. Gilbert cruised Hawai­
ian waters to test threadfin shad as a live 
bait in th e pole-and - line fishery for skipjack 
tuna . The nehu is the bait us ed in this fish­
ery. (Cruise 109, 5/16-8/3.) 

Expe r imentalpole-and-line fishing was 
conducted with 12 skipjack tuna schools using 
threadf in shad as bait--and with 10 skipjack 
tuna s chools usin g nehu as bait. Pole-and­
line fi s hing was conducted with one other skip­
jack tuna school usin g both threadfin shad and 
n e hu. 

The experimentalfishing results are sum­
m a r i zed in tab le. 

T h e researchers rep 0 r t: "There is no 
significant statistical difference between the 
c atch per unit of effort (mean number of tuna 
per minute) (p '>0 .4) between threadfin had 
a nd nehu . II 
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Experimental Fishing Results, Charles H. Gilbert, Cruise 109 

No. of 
No. of Wt. of Site of Avy. 

Avg . Lbs. 
Avg . Avg. Avg. No". 

Bait Tuna Tuna No . of 
Schools 

Tuna Caught 
Tuna/Min. 

Lbs. Tuna/ No . Passes/ Bait BU~n 
Caught Caught (Avg. Wt. ) Tuna/Min.Y Lb. Bait School Scho0!t 

~had 12 1,286 6,726 S.2 8. 1 
lNehu 10 1,250 9,236 7.4 9 . 8 
[rotal 22 2,536 15, 962 - -
l/Four men fishing almost constantly. 

The 2 Baits 

In general, threadfin shad swim downward 
at a ng 1 e s estimated to be 450 to 600 after 
being chummed into the water. ehu tend to 
dlVe down at somewhat steeper angles, es­
timated at 600 to 800 . Threadfin shad do not 
appear to dodge as vigorously as nehu - -but 
appear to be much more visible than nehu from 
the Gilbert's stern underwater chamber. All 
sizes of threadfin shad (1 i 11_2i ") appear to 
exhibit the same swimming behavior. 

The Gilbert researchers also tested vari-
0us "transporting, handling, and acclimatiz­
ing techniques II to obtain better survival and 
use ·of bait. They also collected specimens 
for themselves and for other sClentists in the 
U. S. and Great Britain. 

'Cromwell' Studies Ultrasonic Tags 
In Sonar Tracking of Tunas 

One m iss ion of BCF Honolulu's vessel 
Townsend Cromwell in are c en t cruise in 
Hawaiian waters was to determine the feasi­
bility of using ultrasonic tags to improve the 
tracking of tunas with the CTFM sonar. 
(Cruise 37,6/5-7/31.) 

23·-
156' t-l 

21··---+----r~· 

20··---+-----1--- -

Fig. 1 - Area of sonar operations. 

42.1 21.5 3.1 

" I[ 72.5 28.3 3.1 4.6 

- - -

if 
The scientists used c y lin d ric a 1 tJ ~ 

inches long and 1~ inches in diameter. IJ 
tags transmitted p u 1 s e s at a rate of 1 
second that were readily detectable 1 0 

away. Because the.v~sseldid not ~avef~h .. 
lhes for holdmg sklPJack tuna, 3 lIttle L 
held in captivity for 15 months were tag 
and released at sea on separate occas 

The Operation 

Each tag was attached to the fish in 
same manner . It was tied securely to 
shank of a fish hook. The hook was inse. 
across the midline immediately posterio. 
the second dorsalfin. The tunny first was 
leased in a school of skipjack, the second 
no fish in sight, and the third in a s 
yellowfin . Tracking durations were 77 , : 
and 21 min. , respectively. On the last 
occasions, tracking en~ed when the tags s 
out of range . either of the 2 fish rele 
in schools appeared to have joined the scho 
All 3 swam off at about 2 knots. 

--- ._---- -- -

Tag Burdens Small Fish 

Later, one of 4 little tunny in a pool at ' 
H 0 n 0 1 u 1 u Laboratory's Kew alo Basin ; 
tagged and observed. It was soon obvious : 
the tag was a burden to the 4 -pound f 
which was the size of the others tagged. ":1 
tag carrier beat its tail continuously, in c 
trast to the untagged fi sh. It always s~;) 
closer to the bottom tha n the other, and it J 
not school with them except for short, intC' 
mittent, periods . After 117 min., the ~ 
slipped off the fis h. 

i 

~ 
Ii 
:. 
-
i 

I 



r wo gray reef sharks (C arc h a r h i n us 
Il ,~ sorrah) were caught off Niihau, taken out 
( a, tagged, and r e l eas ed. Only brief con­

as made with the fir s t s hark. Failure to 
this shark r esulted from a combinat ion 

:'a ctors: the tag di d n ot s tart transmit t ing 
. e diately, and the sea was very choppy. 

IJENA pr 

1950 6 

o A H U 

KEPi.#l1 pr 

Fig . 2 - Path of tagge d shark. 

T he other s hark had a tag introduced into 
gut befor e it was r e lea s e d off l e eward 

h Ue The s hark moved about 171 miles in 
f irst 12 hours (fig. 2) . Then, at sundown, 

m oved toward the bottom, whic h w as 500 m. 
p . When it remained stationary throughout 

~ n ight an d pas t sunrise , the r esearch e rs 
S u m e d th e shark had e j e c t ed the tag. 

a cking was discontinued. 

I: .lowing T agged Fish Practic al 

T he r es earch ers concluded from the ultra­
li e tagging expe r iences that: (1) following 

,agged fi sh with a ship is practical; (2) tag 
. :l ensions must be reduc ed if fish the s ize 
s kipjack tuna are to be tagged; ( 3 ) a t ag 
,c ed inside the fish works as well as on e 
,c ed externally . 

A 
~ regon' Conducts Midwater 
~h oolfish Survey Off East Coast 

~CFIS Oregon completed the f ourth in a 
e rles 0 f 6 bimonthly midwater schoolfish 
lL rvey cruises. (C r uise 1 31, 7/16-26.) 

. The series is designed to obtain informa­
Do on seasonal distribution and schooling 
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dens ity of pelagic schoolfish in coastal waters 
(5-20 fms .) be tween Cape Hatteras, . C., and 
Jupite r Inlet , Florida . The information will 
be used t~ e stabli~h c r iteri a for exploratory 
and exp e n menta lflsheryoperations along the 
southeast coast. (See chart p . 36 . ) 

High - resolution vertical echo t r a c i n g s 
we r e obtaine d on 26 standard transects . Con­
tinuous s urface t emperature data and vertical 
tempera ture p r o f i I e s were obtained on all 
tra ns ects. 

Findings of Fourth C ruis e 

P r e lim ina r y examination of echo tracings 
in dic at ed that midwater fish were more 
prevalent in sch ool size and number than on 
p reviou s crui ses . H eaviest fish concentra­
tions off F lorida were located east of Mayport 
and St. Augustine and off Cape Kennedy. Off 
Geo r gi a, concentrations were recorded east 
of St. Simons and Sapelo I s I and s and east 
of Savannah. Off the Carolinas, ext ens i v e 
concen trations we relocated south of Cape 
R omain in South Car 0 lin a, and south and 
southeast of Cape Fear in North Carolina. 

~ 
fOregon' Explores 
Florida's Scallop Grounds 

BCF IS exploratory fishing vessel Oregon 
returned to St. Simons Island, Georgia, on 
August 30 after 10 days of scallop explora­
tions off Florida 's east coast. (Cruise 132, 
8/21-30/68.) This was the eighthinaseries 
of i ndustrial development cruises to keep an 
up - to - date c h e c k on Cape Kennedy calico 
scallop (Pecten gibbus) groundS . 

Principal Objectives 

Principal objectives of the cruise were to 
complete a 12 -month assessment of the area, 
l ocate the best areas for commercial exploi­
tation in the time a va i I a b 1 e, and provide 
d r edging demonstrations for industry observ­
ers . Four s tan dar d assessment transects 
were run in areas established in September 
1967 and occupied during each cruise in the 
se r ies. (See chart p . 37 . ) 

104 Dredging Stations 

A total of 104 dredging stations \'ere oc­
cupied with 8 - foot tumbler dredges fitted with 
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2-inchbag rings, 20 rings deep. The stations 
ranged from east of Ormond Beach to north­
east of Bethel Shoal. Commercial concentra­
tions were located in 22 to 26 fathoms and in 
3 general areas: east of New Smyrna Beach, 
east of Cape Kennedy, and northeast of Bethel 
Shoal. Maximum catches ranged from 8 to 19 
bus h e 1 s per 30 - minute drag. Meat counts 
were lower and meat yields were larger than 
in June. The area from east of New Smyrna 
Beach to Cape Kennedy continued to be the 
best for commercial fishing, and 2 vessels 
were observed dredging in the vicinity. 

Northeast of Bethel Shoal, the maximum 
catch was 12 bushels of scallops per 30-min­
ute drag. The count was 80 meats per pound, 
and yield was 3.5 pounds of meats per bushel. 

East of Kennedy 

East of Cape Kennedy, maximum catches 
ranged from 6 to 19 bushels per 30 -minute 
drag. Counts ranged from 50 to 68 meats per 
pound, and yielded 3.5 to 5 pounds of meats 
p e r bushel. 

East of New Smyrna Beach, m a x i mum 
catches ranged from 6.6 to 11.8 bushels per 
30-minute drag. Counts ranged from 55 to 75 
meats per pound, and yielded 2.7 to 5.5 pounds 
of meats per bushel. 

Seed s call 0 p sand subcommercial - size 
scallops w ere found throughout the area sur­
veyed , particularly in the 16 - to 24 -fathom 
depth range. 

A I-day dredging demonstration was pro ­
vided for 6 industry observers. A part of the 
c ruise was conducted in cooperation withBCF 
b i 0 l og is t s investigating the biology of the 
calico scallop. 

Jl.'tJ ~I/~ 
'Miss Behavior' Colleds Anchovy Eggs 

The R Iv Miss Behavior cruised between 
San Pedro and Catalina Island, Calif., Augus t 
6-8, collecting anchovy or sardine eggs for 
research use. 

The eggs would be us ed for: (1) feeding 
b e h a v i 0 r experiments; (2) e lectron micro­
scope studies of developing c hI 0 rid e cells 
within the epidermis of anchovy and sardine; 

)0 
(3) experiments considering container siz;) 
of possible value for sa r din e and anch 
rearing. 

Methods 

Net tows, using a fine meshnetfor anc 
eggs, were made every 5-10 miles ala 
transect extending 35 miles southward f 
San Pedro. Eggs were left in collection ]j 
tles, capped, and placed in boxes contai 
bottled ice to reduce rate of embryonic 
velopment. 

Results 

High concentrations of eggs were fou ' 
along the las t 10 miles of the trans ect ju 
south of Ca talina Island. The area v; 

marked by a drop in temperature to 20.50 

from surrounding water, which ranged fr 
21.3 0 C . to 22.0 0 C. 

More than 7,000 viable 
back to San Diego. 

A Second Cruise 

Later in August, Miss Behavior cruis 
around Catalina and between San Pedro a:l 
Catalina. Her objectives were to obtain a 
chovy eggs for feeding and electron mic r 
scope studies, and to obtain freshly sei n 
adult anchovies from San Pedro Harbor 
stomach -content a n a 1 y sis and respira1 
studies at the laboratory. 

Procedures and Methods 

The first and second days were spent 
cating dense patches of anchovy eggs wii l 
fine mesh net. Tows were made within a 
square mile area just south of Catalina Isla,/ 

Adult anchovies were collected from a s 
just being completed by a commercial boa t 
San Pedro Harbor. Ten scoops (about 1, 5 
fish) were placed into a removable bait w 
in the stern; fresh sea w ate r was pump 
through it. Fish that jumped out of the r 
during transfer were immediately dissect 
and stomach contents examined under a lie 
microscope. 

From San Pedro, the ship returned to SOl 

of Catalina where the densest patches of a 
chovy eggs had been found. Fifteen tows we 
made and collected eggs were transferred 



!ethylene buckets. All eggs were c oll ec t e d 
een 0200 and 0430 on August 22. The 
then returned to port immediately . 

I The densest patches of anchovy e ggs 
~ I found 8 miles south of Catalina. About 
I! ) 0 eggs were collected on the morning of 

lst 22 . Most eggs were newly spawned 
s till in early development wh en brough t 

b to the lab. Preliminary results indic at e 
'" successful survival of thes e larvae . 

r All adult anchovies brought back to the 
£ I~ry were dead the following day . This 
oed~re is not recommended until major 

~lratlOns are made to the bait w ell. Se rious 
gging of the drain by dead anchovies c aus ed 
~rflow of water into the boat. It neces s ita t ed 

1,quent clearing of the drain and dec r eas ed 
.,. :er flow. 

3. Stomach contents from adult anch ovies 
lwed a composition of about 9 0% unicellular 
°ae and about 10% crustaceans. Algal 
e ra included Platymonas sp., Phaeocystit , 

~ n.yaulax, Coscinodiscus, Rhizolenia, and 
'ny small (less than 5 microns) unicellular 
.en algae. Digestion of green alga e was 
ly complete in the las t on e -third of the 

es tine, although both d i a tom sand dino­
ge llates see m e d unaffected. Gonyaulax 
:s found still alive in this last port ion of the 
e s tine. Zoo p 1 a n k ton included various 
cl sae and copepods. Ave r age adult fish 
Igth was about 82 mm. 

New Shrimp Trawl Sorts Out 
Unwonted Fish and Debris 

Several 30-minut tows produ 
averaging about 700 pounds of n 
shrimp; less than 3% of th catch 
tom trash and unwant d fi h. 

How Trawl Works 

M,ost small f 1 a t f ish> , larg r 
specles, smelt, and urchins ar s r 
by the net and return d unharm d to h 

Plans are r ady to d monstr 
to commercial fioherm n, 

WHAT MAKES THE OCEAN SALTY? 

For many years it was assumed that the ocean b gan as fre h \ t r 
the age of the e arth could be determined by comparing the annu 1 mcr 
from rivers with the total salt in the ocean. Ho\\ "ver, radioactlv d In 
indicates that the earth is much older than the age d 'ri d by s..lch n tI 

It is now generally believed that the primeval S 'as vel' mill 11 
d,issolved their s a lts from the rocks underlying their ba ins. Br 
trnental rocks b y fro s t and erosion has add d to the all' f h lS 

solved materia l in r ivers contains higher p r ntages of c rbon 
water, where chlor ides predominate. 

The saltine ss of the oceans is undoubt dly mCl e ::;m 

which has been go ing on for hundreds of mill10ns of y r 
Oceans," U. S. Naval Oceanographic Office.) 
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