
IV 

Dip netting at a light attraction station aboard the BCF research vessel 'Oregon'. T. Iwamoto.) 
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governments ), especially thos in semipro­

tected fjords, where local industries mighl be 

encouraged. 

• Cooperate with local governm nts to ex­

plore and assess fishery resources - -esp -

cially stocks of demersal fishes and prawns -­

ofIndonesian archipelago I S continental shelf . 

II. GEOLOGY & NONLIVI G RES DR ES 

Continental Margins 

• International cooperation to reconnoiter 

emerged and submerged continental shelf of 

Atlantic I S eastern margin, from northern 

Norway to Cape of Good Hope. Measure con­

tinuously "seismic, magnetic, and gravity 

parameters, and with bottom sampling and 

coring, along lines spaced at 50 -mile inter­

vals. " 

• International cooperation in l'geological­

geophysical surveys of the contiguous shelves 

and slopes of different countries . " 

• Help coastal states in "detailed hydro­

graphic surveys in nearshore waters and 

harbors." 

• "Coopera tive hydrographic survey and 

charting of the continental m arg ins . " 

Small Ocean Basins 

• Conduct geological-geophys i cal i nves ti­

gations of s e lected basin s - - Mediterranean, 

E a st Indies, Red Sea --to as s es s m ine r a l - r e­

s o urce potential , especially p e t rol eum . 

• Continue deep-s e a d rilling p r o g ram. 

Emphasize small oc ean basins and continental 

margins. 

Ridges & Tre nches 

• On mid-ocean r idges, esp ecially Mid­

Atlantic, conduct geologi cal and geophysic al 

sludi s . Th!'::s shou ld invol ve "pr ris ~ 

gation and hard - rock sampling a pabil it 

mann d and unmann d d v i ces " --and su 

for m tal-rich brin s . 

• Study a trenc:h at a continental m 

(P ru- hil, Tr nrh) . Dredg and c 

sea and sampl on land . Conduct geoph 

profil s at sea and on land . arryout 

tailed earthquake seismology studies of s 

marine arthquakes using land - based s 

mometers . " 

III. PRY I & E1 'VIRO. TI\IE T AL 
PRED! TI 

t\Ionitoring 

• se more ships-of- opportunity and <­

craft to collect near-surface oceanogr aF 

data . Encourage developing nations to se' 

"simple shore stations of stand a rd desir 

• Establish more-p ermanent "ship and 

land midocean monitoring stations ." T 1 
I 

should include h eavily in s t r um e nted i s I 

observatories . 

• Inve s ti ga te r equiremen ts of "an effe 

s ystem fo r oce anographi c m oni to ring 0 

North Pac ific . " 

• "Support pilot s tudi e s of new monito 

techniqu e s, such as fr e e-fall transpo r t m t 

s u r in g devi ces , moored current-mete r , 

rays, d eep-s e a bot tom -pressure reco r ds , ' 

air-droppe d exp endable and retrieva bl e : 

strume nt packages . " 

Air-Sea Interac tion 

• In Western Ind ian Ocea n , inves t ig, 

ocea n IS rea c tion to monsoonal c hanges 

winds. Us e exis ting nume r ical model to d 

sign obs e r vational program; 



se ., In Western Pacific and China Seas, use measurements. Obtain dir 'ct m °asur m n s 

lity ~i ting data to build preliminary numerical of deep-water flow in sel t'd locations." 

su 

m' I ~ In E quatori a l Pacific, c arry out obser­

J onal program. Use research vessels , 

IV. GEOCHE:vIISTRY & E VIR 01 Tl\H, T\I 
CHA. rE 

• "Conduct geochemical surv y of select'd 

Tt 

ifee 

,', 
11' , 

y s , ships of opportunity, planes , and is­

d stations to explain "large -s cale, long-

:m , ocean-atmosphere interaction." 

• "Compl ete world coverage of deep-water 

Itlperature, salinity, and dissolved -oxygen 

chemical and radio-chemical subs anc s on 

meridional traverses in the Atlantic, Pacific, 

and Indian Oceans. " 

• Monitor the rate that natural and man-

made substances are added to the oc an by 

rivers and winds. 

WHAT TYPES OF ORGANISMS, OTHER THAN SHARKS. 
ARE POTENTIALLY DANGEROUS TO SWIl\II\:IER ? 

The most dangerous animal other than sharks is probably the barracuda; indeed it 1. I 
ared more than sharks by West Indian d i v e r s. Its usual length 1S only -1 to 6 f t, but 
i s aggressive, fast, and armed with a combination of long canines and small teeth capabl 

d' cutting as cleanly as a knife. 

Although no authentic record of deliberate attacks on man exists, th killer vhal is 
I:>tentially more danger ous than either sharks or barracudas. This carnivor m asur 15 
) 20 feet and hunts in packs. It attacks seals, walruses, porpoises, and \'en bal n \ hal 

The moray eel, which is as long as 10 feet , lurks in holes in corall e fs ami may 1nfh t 
l€vere lacerations on a diver who pokes his hand into its hiding plac , or it ma grasp he 
liver in its bulldoglike grip until he drowns. 

The octopus is probably overrated as a villain because of its evil appearanc ; n ' r­
:heless, its bite is poisonous. The giant squid has been known to pull man b n ath he \ at r 
: his death. The Portuguese man - of - war has tentacles up to 50 f t 1 ng \ Ith s In 11 

:ells which are painful to a swimmer brushing against them . 

There is a large group of animals dangerous to S\\ immer 
hese include the sting ray, stonefish, zebra fish, toadfish, and man 

:ropical clam (Tridacna), weighing as much as 500 pounds, ha::> 
livers; however, no authentic r cords exist. ("Questi ns b It 

.... eanographic Office . ) 



U NITED STATES 
BCF and Industry Promote 
New En gland Pollock 

BCF and i nd us try are cooperating in a 
c ampaign to shift emphasis from the depleted 
ha dd ock resource tothe underutilized pollock 
re s ource. BCF marketing personnel h a v e 
be en assigned tothe haddock marketing area. 

BCF personnel have made numerous per­
s onal c ontacts in the atte mpt to fill the market 
v oid c reated by the lack of haddock. As a 
r e sult, industry has placed sample orders for 
pollock with chain stores, wholesale distrib­
ut ors, institutional feeders, and restaurants. 
::\lost of the s e establishments want tofind out 
how their customers will react to pollock be­
fore c ommitting themselves to large orders. 
A few already have agreed to accept regular 
shipments. 

Much P ublicity 

T he fo od chains in particular are anxious 
to ti e i n their efforts with the campaign. Many 
food edit ors and home ec onomists have 
agreed t o public iz e pollock by feature stories, 
recipes, and fish-cooke r y demonstrations. 

BC F a Is o is conducting short - term ex­
vlorations and gear t e sting to assist indus­
try 111 providing a continuous supply of pol­
lock. 

Haddock Abunda nce Drops Further 

A spring groundfish survey c ompleted by 
I <. f 's 'Albatross IV' on April 10 showed a 
urther drop inhadrloc k abundanc e . The ves­

. llompl"ted 270 otte r-trawl hauls from 
Cap Hatteras, T. Carol i na , t o west e rn Nova 

'tia . 

av rag' catch in pounds -per -30 -min­
utl ha 1 ,as; of t/w 1968 survey level and 
1 1 Go's . 

·c.!W In H 'F ' s abundance index for 
r tal-SIZ C; orgl s Bank haddoc k has 

continued since 1965. The same trend is 
in t he c at ch -pe r -day indic e s of the U.S. 
dock fleet. 

Decline Inevitable 

The dec line was inevitable because 0 

t riti on of the l ast good year -class - -the 
spawned i n 1 963 . 

Hadd ock d o n ot e nte r the fishery u 
ye a r s old. Howev e r, BCF obtains an e 
indic ati on of t he incoming y ear-class size 
measuring, e a c h July , the abundance of 
month - old ha ddock on Geor ge s Bank . 

~ (1!~ 
~", 

'Oregon II' Discovers Scarlet Prawns 
Off Northeastern South America 

Experimental trawling byBCF's oregOI 
on the Co n tin e n t a I Slope off Surinam , 
French Guiana r ev e a led c oncentrations 
giant scarlet prawns (b ri g h t red shrin 
yielding u nde r 20 - count tails. The total C.B' 

for 13 successful t r awl hauls in 350 t o . 
fathoms wa s slightly ove r 2,000 pounds . 
largest single c atch was 404 pounds. ' 
species i s presently fi s he d only off Wes t 
rica by Spanis h deep-sea t raw Ie r s. 
Oregon has s h own that the re are also 
cent rations of t his species on the western 
of the Atlant ic Ocean. 

Optimism for Fishery 

The staff of BCF ' s P a s c a g oula (Miss.) 
ploratory Fishing Base will c ontinue t o 
prove deepwater fi shing t echniques . The 
attempting t o a t Ie a s t double the catch per t 

time - -and t o encourage and assist U.S . fL 
ermento begin harve sting this spe d 
The se shrimp are a pr i zed de lic a cy in Eure 
Small quantities exp o rt e d to the U.S. h 
brought premium prices . This suggests 
difficulty in marketing future U.S. product i 



: ~Is Major Killer of You ng Oysters 

eLi' Milford (Conn. ) BlOlogieal Labora­
l it I SCUB A examination of local oy s t r 
1. 1 in early spring shows that many beds 

ulate a sufficient layer of silt during 
",int e r to bury many young oysters. On 
1 , for example , on one bed of 1966-g n­

n oysters , many oysters, mostly doubles 
ingles , were buried under as much as a 
inch of bott om material. Most were stlll 
; only 3.60/0 had died because of smother-

\ other bed wit h a heavy population of 1968 
i oyst ers also had accumulated a heavy 
j~ of silt. By May I, 14 . 90/0 of th spat 
ady had been killed ; by May 16, however, 
t lity on this lot had increased to 33.10/0, 
)ably due primarily to smothering by 
. - but als o partly due to predation by rock 
~ s . 

:)n ot he r beds, indicated mortalities due to 
cation by silt range as high as 40 to 50%, 

1 L g her . Much of this mortality can be 
.ded by transplanting the oysters to beds 
of silt during March, or early April, while 

oysters still are essentially dormant. 
) 

:t,/ . 
li e d launched to Aid 

he Delaware R i v e r Basin 'ommission 
. , unched a research pl'nj ,ct to reseu" th 

, sagging oyster industry. It has con­
t d with the Ulllversit 0" D(,lawar for a 

r $100, 000 rescar 'h PI'OJcct to app1 a 
ssfu1 Japan sc production t chniqu to 
elawar . 

he 'ommlssioll said that Japan hal:> b -
If''amajoro)sterprod'l rinth 1a::;t 
:r,t or-century b' g I' )\\ in sh l'f15h 

cd in \Vat r ratber than 
, iOllSl), .Tapaill's st.'r PI' 

l1dl'd lra ticall ,as it has in th l. 
' .. nllual TOp dropped 50 in h(' la 
t n . 

st 'I' Indu ·tl' 

from 4.2 fillh 
34,000 pounds a 

l\lu h f th 

Th~ ({eSc arch I r ct 

Whaling Catch Regu lotion s Pu blished 
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J a pan, the USSR, and 
would be n cessary to 
their resp ctive countri 
cific for 1969. 

anada agr' d that it 
stablish 1 i mit s for 

s for th • orth Pa-

Underwater Research Vehicle 
RUFAS Makes Debut 

The remotely controlled underwat r r -
search vehicle named R FA ,a oop rativ 
effort of BCF's Pascagoula (I\liss.) Bas and 
the G en era 1 Electric 0 ., Bay t. L luis, 
Miss ., was schedul d to mak its debut ll1 
June 1969. It will survey the ap K nn dy 
calico s c a 110 P beds first delin at d in th 
early 1960s by B }. 

Useful Tool 

This e qui p men t, design d to obs rve 
ocean-bottom conditions, mak ' s it possibl 

for sci ntists to pr dlct availability, 10 
tion, and patt . rns of s call 0 p occurI' ne 
Broad I' apphcation of this n w cone p 
fish ry s arc h and ass ssm nt will a 
rapid and accurat visual eval ation ofu 
wat r obJ cts, harvesting quipm nt, bot l 
topography, fauna, and flora , H FAS is 5 

for momtoring man y d1ff r ~ nt subsur 
bi 01 oglcal acti viti s , 

h· Mark I m 1 of RUFA has an 
rahonal d pth rang to 300 feet at a 5-~ 

tOWll1g sp . It Will have d1Vll1g vane c 
trollabl by cabI rom a tow vessel. 1 
will nabl 1t to dl 'e, nse, and hold ' ts a 
tud at any po ition abov bottom . UndE 

ater hght , v r tiC a 1 s nder for b tt 
r f r nee, lu-mm , ~ quene camera, <­
und rwat r T camera conn cted to a vidt 
tap r cording s y s t m w'U be 'nsta led 
prov1de vIsual-as::. sment capability . 

Remote undelWater fishery assessment system (RUF AS) developed at BCF E.:<ploratory Fishing and Gear Res ear c h Base, Pascago. 
Miss., with General Electric engineers of Bay St . Louis, Miss. 



:ll Tunc Fish Recred for First Time 
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Dr. L. L Glasgow Testifies 
on Pollution by Pesticides 

Dr. Leslie L. Glasgow, Assistant Secre­
tary for Fish and Wildlife, Parks, and Ma­
rine Resources, U.S. Department of the In­
terior, testified on the effects of pesticid s 
on s p 0 r t and commercial fisheries before 
the Subcommittee on Energy, Nat u r a 1 R -
sources, and Environment, Com mit tee on 
Commerce of the U.S. Senate, May 19, 1969. 

His statement follows: 

We welcome the opportunity to comment 
on the effects of pesticides on sport and com­
mercial fisheries because we are deeply con­
cerned abo u t the contamination of our en­
vironment by the use of pesticides. The re­
cent discovery of high DDT residues in Lake 
Michigan coho salmon has brought the prob-
1em into national focus. 

The current hearings in Wisconsin, spon­
sored by the Environmental Defense Fund and 
the Wisconsin Department of Nat u r a I Re­
sources, have put pesticides on trial in that 
State. Hundreds of pages of testimony have 
been generated both for and against the con­
tinued use of DDT. Other States have taken 
actions to restrict DDT uses that have ranged 
from the elimination of certain use patterns 
to the outright ban of this chemical. 

Lake Michigan Watershed 

In addition to our own Departmental stud­
ies to develop information on the effects of 
pesflcides in fish in Lake Michigan, we are 
working with other Federal agencies and the 
States to monitor the origin and the occur­
rence of pesticide residues in the Lake Michi­
gan watershed. These collaborative activities 
will ensure the maximum utilization of talent 
and resources. 

Sources of DDT in Lake Michigan have not 
been fully identified. DDT reaches the Lake 
from a variety of source s. More than 50 per­
cent appears to come from urban uses where 
many factors contribute to the burden. A few 
of these are: control of Dutch Elm Disease, 
mosquito control, uses on home lawns and 
shrubbery, dry cleaning plants, wool treat­
ment plants, sewage treatment facilities, and 
many more. We expect that the use of DDT in 
Michigan I s fruit producing areas constitutes a 
potent agricultural source of this pesticide. 

One objective of the Department of the In 
terior for all our water resources, for th 
Great Lakes and Lake Michigan, in partieu 
lar, is to establish and preserve for fut 
generations an nvironment that will produf) 
healthy stocks of fish and wildlife . A maj 
step in attaining this objective would be 
stop the use of hard pesticides that are co 
tributing to the contamination of Lake Mic 
gan. The combination of physical and bi 
logIcal factors have made this body of wat 
especially prone to pesticide pollution. Wh 
we recommend the elimination of persist 
pesticides that contaminate the environme 
we recognize that complete elimination at t 
time may not be practical or feasible . Ho 
ever, it is time to replace DDT with less ha 2 

ardous pesticides. Continued use should n( 
be permitted where environmental contarr. 
ination occurs. Further, we should initial 
the phasing out of other hard pesticides . ThE 
should be replac d by other less hazardol 
mat rials. We firmly believe that we shou~ 
work toward this end; and that through CO{)I 

erative efforts at all levels, solutions can 1 
found to mal n t a i n both our food producir. 
capability and an environment free from C() L 

tamination. 

Coho Salmon Seized 

I would like to mention some of the pest. 
cide problems that face our fisheries . Tl 
most dramatic are the economic implicati()L 
of the seizure of coho salmon taken in Lal 
Michigan. The sport fishery on the Lak 
valued at $200 million. Boats, tackle, mol 
rental and service industries have benefi 
enormously from the growth of salmon 
gling. The 1968 landed value of commerci 
ly caught coho salmon in the Lake was ab 
$300,000 . In that year, the Lake Michi 
total commercial fish landings were valu 
at about $3 million. Under a recent rul 
from the Food and Drug Administration, 
tablishing DDT levels at 5 ppm in fish, th 
sport and commercial fisheries will be a 
versely affected. 

The threat to the fishery resource throU 
ex po sur e to sub -lethal concentrations. 
pesticides is not nearly as striking as a maJ{ 
fish kill, but the effects of this exposure c (. 
be more significant. Existing e vi d e n.c € . 

adequate to demonstrate the relationshIP be 
tween present DDT levels in some fish a n 
reproductive inhibition. Ten ye a r s a~ol ' 
New York State trout in Lake George fal e 

to reproduce because of DDT levelS in t : 



,elS . We have evidence that a similar situ­
;~fl has occurred in sea trout in one of our 

kides in Estuaries 

e United States shrimp fishery is our 
1, valuable fishery resource. Larval 
np migrate in from the sea to the grow­

' i lil.reas in our estuaries. We believe that 
-I; e vels of pesticide pollution in the upper 

/les of some estuaries of the United States 
lready so high that shrimp using them for 
ery areas may be lost. 

lLnce 1965, we have monitored the pesti­
. 1 eve 1 s in our estuaries. Oysters and 

I 0 2r mollusks are used as bioassay animals 
. ba.use of their efficiency in extracting and 
s ' ing pesticides in their tissues. We have 
·aducted over 6,000 analyses from about 170 
S 'lons, sampled monthly . 

In general, all samples except those coI-
l. .e d near the Canadian border show some 
d J ee of pesticide contamination, primarily, 
:m. While none of the residue levels are 

J e nough to constitute a human health prob­
J.., they could have a drastic effect on pred­
. . y animals in the estuary. 

] ticides Magnified in Food Chain 

~re also have evidence of secondary effects 
-t 1 gh magnification in the food chain. Pes­

esidues infish are considered the most 
a ble cause of the decline in hatching suc­
i n a colony of brown pelicans off the Cal­
-a coast this spring. Many nests con-

·d eggs with collapsed, very thin shells. 
r imental studies have shown that mal­

S fed DDT at low 1 eve 1 s produce eggs 
, significantly thinner she 11 s and hatch 

: f icantly fewer young than ducks fed un-
1 e d food . 
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Our evidence is increasing that p rsist nt 
pesticides are hazardous to terrestial wild­
life. It has long been established that h use 
of DDT to control Elm Bark Beetl re ults 
in accumulation of DDT in arthworm s - -m any 
thousands of robins have been kill d a a re­
sult of eating such contaminated worms . 

Furthermore, we suspect that this type of 
pes tic ide treatment is responsible for the 
fluShing of DDT into storm sewers and sub­
sequent discharge into rivers and lakes . 

Major River Systems Affected 

The presence of DDT and dieldrin has been 
demonstrated in all major river syst ms of 
the country where it enters the aquatic food 
chain of many species of fish and wildlife . 

Its subtle effect on reproduction and sur­
vival onmany species of fish and wildlife are 
illustrated in the above -mentioned thinning of 
eggshells. 

The Department of the Interior recognizes 
the complexities of pesticide pollution and, in 
cooperation with other Federal agencies and 
the States, has developed a monitoring pro­
gram to identify the sources of contamination 
in the Lake Michigan watershed. The tates 
have responded by c urtailing the use of DDT 
in the watershed. At the Federal 1 vel, we 
are working with the Department of Agricul­
ture to withdraw registration of hazardous­
use patterns of persistent chlorinat d hydro­
carbon pesticides. 

In 1963, the President's Science d risory 
Committee recommended the ord 1'ly phaslilg 
out of organochlorine pesticides. Thr De­
partment of the Interior supports this po i­
tion and is currently programm d t brmg t 
about on all lands administer d by Int rIor 
agencies . 
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Fishery Legislation 
Proposed in Congress 

CONGRESS SHOWS INTEREST 
IN "OUR NATION AND THE SEA" 

On May 2 3, the President signed P. L. 91-15 
continuing the National Council on Marine Re­
sources and Engineering Development for one 
year, until June 30, 1970. 

The Marine Resources and Engineering 
Development Act was enacted in June 1966. 
Its object was to develop, encourage, and 
maintain a coordinated, compreh nsiv , and 
long-range national program of marin sci­
ence. It created a National ouncil of ]\Tarine 
Resources and Engineering Development, and 
a Commission on Marine Science, Engineer­
ing and Resources. The Commission was to 
make a final report in January 1969 and go 
out of existence 30 days later. Its report was 
titled: "Our Nation and the Sea." The Coun­
cil was to expire on June 30, 1969. 

One of the Commission's duties was to 
recommend a governmental organization plan 
and the estimated cost of it. This, with other 
Commission recommendations, was sub­
mitted to the President and Congress in early 
January. The report also contained 212 sig­
nificant recommendations relating to many 
aspects of marine affairs. 

The report of Chairman Garmatz, House 
Committee on Merchant Marine and Fisher­
ies, stated: " ... the fact, in view of the volu­
minous and comprehensive scope of the Com­
mission's excellent report, that it is most 
unlikely that legislation establishing a new 
organizational structure for a national pro­
gram in marine sciences can be enacted dur­
ing the remainder of this fiscal year, it 
seemed ... essential that the life of the Coun­
cil should be extended for a reasonable per­
iod ... to give Congress and the new admin­
istration a reasonable time to review and act 
upon the numerous recommendations." 

Department of Marine Affairs 

Already, the Commission's report has 
stirred several attempts to establish a Cabi­
net -level Department of Marine Affairs. 

As early as January 16, Rep . Wilson, Calif. , 
introduced a bill to est a b 1 ish a Nationa l 

ceanugraphic Agency. Mr. Wilson COl 

mended the Commissiun 's report for rec'c 
nizing "the ne d for a (oc)rdinated attaCK· 
the unsolved problems of oCE:anography." 
added: "We cuuld make no bett r invest f 

of th taxpayers' money than in oceanogra(:1 
programs which will yield huge returns, pr 
vide greater und rstanding of our envir.· 
m nt, and help further raise our nati 
standard of living." 

On March 25, Rep. P pper, Fla., int 
duc d H .R. 0482 to establish a Departme 

ceanographic Services within the Pr 
dent 's cabinet. This bill would coordi 
and consohdat tli(> major civilian rna 
functions of the Fedr>ral Government, enur 
ate national poli ies concerning the rna 
and maritime Int rE.'sts of the U. ~., exp~ 
exploration of th' sea, develop estuar 
areas, and revitaliz the l._ . -flag merch. 
marin 

On May 5, Rep. nderson, Calif., int: 
duced H.R. 10869 to establish a Cabinet ·Ie 
Department of ]\Iaritime ffairs. He stat 
"This bill would bring together and coordirL 
all U .. commercial and governmental inb 
ests with respect to the sea.' 

On l\'lay 14, Rep. Dellenback, Oregon, 
traduced H. P. 11240 to establish the ;.;ratio 
Oceanic aT d <\tmospheric Agency. 

On l\Iay20, en. :\Iurphy, Calif., introdJ. 
S. 2204 to establish the 1 Tational OceD. 
Agency. It was cosponsored by ens. H 
field, Ore., and Tower, Tex. 

Sen. :'vlurphy said: "The truth is, howe 
that up to this time, we have only dipped 
ocean exploration and development .. . 
time has come when we must reorganiz 

ation ' s oceanology program for the pI 
. the time has come when oceanology 

be given the priority it deserves." 

The Subcommittee on Oceanography, H ) 
Committee on Merchant Marine and F i! 
eries, has been holding a series of heari 
since April 29 on a national oceanogr aI 
program. The report of the Commissior 
Marine Science, Engineering and Resour 
has received much attention. 

- - Barbara Lu 
/- "-ry 



(CEANOGRAPHY 

IOFAR' Scientists Discover 
l:lt Domes in Eastern Atlantic 

E cientists of the U.S. Naval Oceanographic 
. ce (NAVOCEANO) have dis covered salt 
oes--geologic structures known to ac­
pulate oil--in deep ocean sediment of the 
It ern Atlantic. Previously. these struc­
e s had been found only on continental-shelf 
laS. where petroleum companies now are 
Ic entrating all offshore drilling operations. 

l'he discovery was reported to the recent 
Iv ention of the AmericanAssociation of Pe­
eum Geologists in Dallas. Texas, by Lt. 

c Schneider, a research geologist who 
ids the Global Ocean Floor Analysis and 
earch (GOFAR) project for NAVOCEANO. 

'f Affect Oil Searches 

L..t. Schneider predic ted: "The finding of 
es along with organic-rich sediments 

() wn to contain o il) may thrust the search 
oil into the deep ocean areas. Our data 

tw the domes to be located 400 miles west 
Senegal and 180 miles north of the Cape 
rde Islands (Africa)." 

tfe said the GOF AR scientists believe the 
e -shaped structures are salt domes be­
se they have no magnetic signature - -a test 
ll.ogists use to identify sedimentary and 
e ous rock beneath the sea floor. 

l ~he structures appear to be pushing their 
r up out of the s ediments underneath the 
I floor; they also are located near "docu­
r t ed salt deposits on the Senegal continen­
u h elf. " 

.~ l from USNS 'Kane' 

r he data were collected last summer when 
l[J SNS Kane. NAVOCEANO's most modern 
le arch ship, traveled 20.000 miles across 
A tlantic from Bermuda to Liberia. 

)FAR' 

I'he GOF AR project is sponsored by the 
ry. It is designed to increase man's under­
ading of the geological processes that 
rned and continue to mold the ocean floor. 
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Capt. T. K. Treadwell, NA VOCEANO Com­
mander, explained: "The Oceanographic Of­
fice is in t ere s ted in understanding these 
geological processes for the simple reason 
that it must provide the Navy and the marine 
community with accurate charts of the world's 
oceans. Regular soundings (depth measure­
ments used to determine the topography of 
the ocean floor) are far more useful if we 
know the ~rinciples that determine the floor's 
features. I 

jr' ~II. 'fll -. / 
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Coast & Geodetic Vessels 
Survey Alaskan Waters 

Five U.S. Coast and Geodetic Survey ships 
are conducting extensive charting and ocean 
surveys in Alaskan waters this year. The 5 
are: 'Fairweather,' 'Davidson, J 'Pathfinder.' 
'Surveyor. J and 'McArthur '. Three ships left 
Seattle. Wash., their home port, in May; the 
remaining 2 were scheduled to sail in June. 
They will operate until fall. 

The ships carryover 300 officers and 
crew and will collect information to benefit 
the increasing marine activity and economic 
development of Alaska's waterways. "Their 
survey data will be used for safe navigation 
of fishing and deep-draft cargo vessels, for 
locating oil-drilling sites. and for planning 
future mining, oil exploration, and waterfront 
construction. " 

The Plan 

Four vessels will carry out hydrographic 
surveys several miles from shore. Their 
ship-based launches will determine depths in 
small inlets, bays, coves, and harbors. Their 
mission is to locate safe approach channels 
and anchorages; also, to determine the shal­
lowest depth over navigational hazards, such 
as submerged rocks, shoals, reefs, and 
wrecks. 

During winter, processing of survey data 
will begin for several new charts of the num­
erous sounds. bays, and harbors. Existing 
charts will be updated. 
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Australia and Antardica Once Part 
of Su percontinent, U.S. Scientists Say 

Two U.S. scientists report they have es­
tablished that Australia and Antarctica, now 
separated by about 2,000 miles of water, were 
once part of an ancient supercontinent. The 
scientists, Walter Sproll and Dr. Robert S. 

Dietz, are geological oceanog raphers c 
b. SA's AtlantiC' Oceanographic Laborator ~e 
in l\Tiami, Florida. 

'proll and Dietz proc ssed oceanographi 
da ta obtained by U. . and Aus tralian scientis 
in 1 g 67 during the globa 1 cruise of the 'Ocea 
ograph r.' The res u 1 t, they say , was 
"precis fit" betw" ~n thp 2 continents . 

AUSTRALIA 
PERTH 

KNOX 
COAST WILKES 

GEORGE V 
COAST 

~ lANO-....... --

ANTARCTICA 
1000 

FATHOM 

Drawing depicts how Australia and Antarctica were once part of an ancient supercontinent before it broke up and drifted apart 2 , 
miles. Drawing is based on a computerized fit established by ESSA scientists from data obtained in 1967 by the U . S . Coast and Geod 
Survey Ship 'Oceanographer·. The diagonal lines represent the offshor< underwater continental shelves of Australia a nd AntarctJ, 
the solid black areas, the overlap of the two continents; and the white spaces, the underlaps. 



, I Scientists Search Bottom 

.d~orth Central Pacific 

liSSA oceanographers have investigated 3 

II:1)P r underwater features to determine the 

Dry of the North Central Pacific basin. 

study is part of a long -range program to 

, Ic k the secrets of the deep ocean. 

the 3 features are: a newly discovered 

tt .lgh (the name "Emperor Trough II will be 

IP~ osed ) ; the Chinook Trough; and the Rat 

m: D,d Fracture Zone(s). 

~SSA explains: "Troughs are giant decli­

'v,'e s in the ocean floor, while fracture zones 

:S'long bands where the sea bottom appears 

'I: :ave been broken, similar to the geologic 

:E.:s found on land, such as the San Andreas 

::I,L t in California. II 

~j e ct Purposes 

fhe project was undertaken in April and 

i aboard ESSA I s I Surveyo r I . The pur-

:Ies were to determine the interrelationship 

le 3 underwater features - -and their re­

)n ship with the llinear magnetic anom­

E: I found in the a rea. These anomalies are 

~ ge s from the normal magnetic field ob­

r e d on the earthls surface. They have 

~ attributed to sea-floor spreading, a 

) r y in which semimolten rock from the 

th Is interior rises and spreads laterally 

e'r the ocean floo r . The theory ties in with 

o f continental drift. In this, the giant land 

..;s es are moved over the earth IS surface. 

m a gnetism in the semimolten rock is 

ked in II when it cools. It furnishes a rec­

of the distance it has traveled since it 

e from great depth. The magnetized rock 

be detected on the sea surface by ship­

ed instruments. 
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Emperor Trough 

The northwest-trending Emperor Trough 

was discovered in 1968 by scientists of ESSA IS 

Pacific Oceanographic Research Laboratory 

in Seattle, Wash. They used data gathered 

principally by the Surveyor. The trough runs 

at a 400 angle to the Emperor Seamount Chain, 

a range of submerged mountains. "Data on the 

depth, width, and length of the Emperor Trough 

are expected to be made public shortly. II 

The Emperor Trough appears to be the 

northeastern boundary of the Mellish Rise. 

The latter is an elevation in the ocean bed 

lying east of the Emperor Seamount Chain. 

The chain runs north and south from near the 

western tip of the Aleutian Islands until it 

meanders south-southwest; it terminates west 

of Midway Island in the Central North Pacific. 

The Mellish Rise is a feature about 800 or 

900 miles a c ross. It is elevated about one 

mile above the average ocean depth. Its depth 

is still more than 3 m iles below the ocean IS 

surfac e. 

Chinook Trough 

Only part of the Chinook Trough has been 

surveyed. It lies east of the Emperor Trough 

and apparently swings in a southwest direc­

tion. One project aim was to discover wheth­

er the 2 troughs intersec ted and, if so, the 

structural relationship between them. 

Rat Island Fracture Zone(s) 

The Rat Island Fracture Zone(s)- -oceano­

graphers do not know how many there are-­

is near the westernmost extent of the eastern 

Pacific sea-floor-spreading anomalies. It 

appears to be either a series of angular frac­

tures or a single northwest-trending struc­

ture. (See map on following page.) 
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II &ign Fishing OH U.S. In April 

THWEST ATLANTIC 

\pril ' s good weathe r allowed uninterrupted 
~ illanc e from south of Nova Scotia to Cape 
I ras, N . Carolina; 23 7 vessels were 
j:ed. In March 1969, there were 218 . 

~ [o st were Sov i e t- - 30 f a ctory stern trawl-
113 1 medium side traw lers, 6 factory base 
II p,4 refrigerated transports , 1 tug, and 1 

; lI 8r. (In April 19 68 , 188 had been sighted.) 

Eng l a n d & Georges Bank 

; viet : Since January 1969, 15-20 stern 
1!lfiers had fished (mostly red hake) south 

BLock Island tow ards Nantucket. After 
J1dng off the Virginia Capes for a short 
e, they shifted e arly in April to the vicinity 
iLldson Canyon. N o catches were observed. 

By mid - month , 25 - 30 side trawlers were 
th of Martha IS Vin eyard and Nantucket. 

<thes were m os tlyherring. Earlier, some 
lle se trawle rs had fished off Virginia and 
.th Carolina. 

VIany Sovi e t ves s e l s were s i g h ted on 
rges Bank in l ate April for the first time 
1969. From 20 to 25 s t ern trawlers fished 
'5 -100 fathoms along the eastern slopes, 
If e en L ydonia a n d Corsair Canyons. No 
: h es were observed . (At that depth they 
r h ave been seeki ng whiting.) 

id -Atlantic St ates 

v iet: Ove r 100 vessels fished off the 
A tlantic coast throughout the m 0 nth. 

fleet show ed surprising mobility: it 
11 e d north and south several times in one 
~{ . At end of March, it was off the entrance 
C'h esapeake Bay . During first week in 

L, it shifted no rth off Delaware Bay, re­
ile d off Chesapeake entrance, and finally 

e d south off North Carolina. 

n April 9 and 10 , 107 medium side tra\\: l­
and 7 suppo rt vessels were in a 25 -mlle 

, , about 25- 30 miles east of Currituck 
.od, . C. Moderate catches were mostly 
'ring . Afew vessels were scattered north 
he fleet. On the same dates, 15 vessels 
stly stern t rawlers) were in 2 groups, 30 
es south of Long Island and 60 miles east 
'few J e rs ey. 0 catches were observed. 

Polish: Two factor st rn tra\\ 1 
large side trawlers, and 2 fa tory ba 
were sighted. 

Before mid -month, 20 to _5 v 
40 miles east to 60 mil > 

Japanese: Ten stern trawl 

panish: Twenty pai r traw 1 1 

the. orth a ,t Peak of J org 
Bank. ,everal had fair at h 

1 
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On April 11, a 6-man U.S. team visited the 
Soviet Fishing Fleet Commander aboard the 
tRobert Eihe, r about 50 miles off Norfolk, Va. 

Polish Vessel Enters Port 

On April 12, the Polish factory base ship 
tPomorze t entered the port of Philadelphia, 
Pa., to take onfresh water and small amounts 
of food and fuel. She had only a small cargo 
of frozen and bulk salted herring on board. 

GULF OF MEXICO & SOUTH ATLANTIC 

No foreign vessels were reported fishi ng 
in April 1969. 

OFF CALIFORNIA 

Soviet: Four side trawlers, 14 stern trawl­
ers, and 3 support vessels fish ed west of San 
Francisco, stretching 80 miles north and 
s outh. Pacific hake, rockfish, red snapper 
and black snapper catches were observed. 
(About the same number had fished here in 
April 1968. Many were the same.) 

OFF PACIFIC NORTHWEST 

Soviet: Seven stern trawlers, 13 side 
t rawlers, and 5 support vessels were sighted. 
E xcept for 1 support vessel, all were off 
Oregon. (In April 19 68,54 Soviet fishing ves­
sels had been sighted.) 

After mid-April, 1 stern trawler was ob­
s erved with her deck bins filled with Pacific 
h ake. Towards the end of the month, side 
trawlers took large quantities of hake. Some, 
fish ing in pairs, landed an estimated 40,000 
to 50,000 pounds for e ach tow . Individual side 
trawl ers tows were estimated at 20,000 to 
30,000 pounds. 

Japanese: One longliner was sighted off 
Oregon. On one occasion, the catch observed 
was almost entirely black cod, with a few red 
s nappers. (One stern trawler and 1 support 
vessel had been in the vicinity in 1968.) 

OFF ALASKA 

Soviet: The 165 vessels sighted at end of 
March dropped to 82 by end of April. In April 
1968, 70 had been sighted. This year1s in­
crease is largely attributable to a second 
shrimp fishing fleet in the Gulf of Alaska-­
and to a continued herring and flounder fishery 
in eastern and central Bering Sea. 

The decline in vessel s fishing flOl 

began in early April but, unlike pre 
yea r s, withdrawal s halted in mid- Q 
About 15 medium trawlers and 5 suppor 
sels remained along the Continental 
south of the Pribilofs, a favored Al 
lock fishing area. Sightings indicate 
fishing had shifted from flounder to 

Herring fishing was sporadic . At 
end, only 5 medium trawlers and 1 proc 
refrigerator remained, north and west 
Pribilofs , in central Bering Sea. 

The deep-water trawl groundfish 
along the Shelf edge in eastern Bering 
was abandoned in early April. The Yes; 
transferred to the shrimp fishery in the ( 
Late in the month, 2 medium trawlers 
sumed the groundfish fishery along the 
edge, west of the Pribilofs . 

Two factoryships and 8 tangle net-s et 
trawlers fished crab north of the AlaskaF 
insula. This year, as in 1968, most So 
c atches were tanner rather than king c. 

Fig. 1 - 'Pavel Chebotnyagin,' factory ship, receives picker 
with loads of tanner crab . 

One shrimp fishing fleet --1 5 med 
trawlers and 2 factoryships - - remained 
Portlock Bank, east of Kod i ak Island. 
early April , a second shrimp fleet- - 1 c 
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16 ; - Factory ship 'V. Putintsev, I nested with refrigerated transport 'Visili Perov, I and SRTM 8-407 alongside, on shrimp grounds. 
(Photos: Branson) 

f;'aoryship and 6 medium trawlers - -began 
f::i.i.ll.g near the Shumagins, in the western 
G This was the first time the Soviets had 
f::- d shrimp near the Shumagins since the 
ill contiguous fishery zone was effected in 
l\V! h 1967. 

apanese: Fishingeffort--125to 130 ves­
S3 .- - remained relatively stable. 

b out 5 stern trawlers fished ocean perch 
<EJ.. ~ the Shelf edge, principally in the east­
~ Srulf . This was the only known Japanese 
c::::. n perch fishery in the Alaska region. 

Em stern trawlers, 2 medium trawlers, 
r refrigerated transport fished herring 

i.i:lJ ~ :ltral Bering Sea during first 2 weeks of 
f . 1. Then, much like the Soviets, the Jap­

~~ reduced effort, and withdrew from the 
, r:y during the third week. 

.t~out 4 stern trawlers fishing groundfish 
- th e Shelf edge, in eastern and central 
ESing Sea, had increased to 10 and 1 re­
D erat ed transport by month's end. The ad­
G nal vessels had come from the abandoned 
H:-:lting fishery. Catches, mostly pollock, in­
G ed small amounts of sablefish, arrow­
jjt:; n flounder, and ocean perch. 

Three minced meat and meal factoryship 
fleets remained along the Shelf edge, north 
of the Fox Islands in the eastern Aleutinas, 
through mid-month. In late AprH, they moved 
north onto the Shelf, northeast of Unimak Is. 
At month is end, a fourth fleet of about -'-15 
vessels was nearing the eastern Bering Sea 
fishing grounds. 

Two factoryships, with 30 tangle -net and 
pot -fishing trawlers, fished tanner and king 
crab north of the Alaska Peninsula. As be­
fore, Japanese crab vessels often mingled 
with their Soviet counterparts. 

Three to 5 longliners fished sablefish in 
the Gulf off southeastern Alaska. In late 
April, 2 longliners were north of Fox Is. in 
eastern Aleutians. A third was along the Shelf 
edge west of Pribilofs. Eastern Bering Sea 
catches appeared to be sablefish. 

South Korean: One stern trawler fished 
along the Shelf edge in the eastern Bering Sea, 
from west of the Pribilofs to near Unimak 
Pass. This same trawler made at least 2 
trips to the eastern Bering Sea last year. 
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STATES 

New York 

REEF FISH STUDY BEGINS THIS SUMM R 

During summer 1969, the ew York State 
Conservation Department will start an xt n­
sive, long-range study of the fish populations 
of artificial reefs. The D partm ~nt says littl 
is known of these fish in north rn waters. It 
is seeking information on kinds of r ef fish s 
and their life stages sp nt th r . This in­
formation is necessary to manage thes fi h­
ery resources prop rly. 

Reefs Selected 

The reefs selected are th inshor l' fin 
Great South Bay near Saltair and th off­
shore reef near Fire Island Inlet. Sampling 
locations will be marked with red and whit 
marker buoys. 

The Study 

The studywill include general life history, 
movement, and population of sea bass and 
blackfish (tautog). Both will be tagged ither 
with red and white Petersen Disk tags, or a 
new type of colored plastic streamer . 

There will be a $1 reward for returning a 
tag. The public is asked to send both disk , 
if that type is used, or entire plastic streamer 
with where, how, and date fish was caught to: 
New York State Conservation Department, 
Setauket, New York 11785. 

* * * 
WATER-POLLUTION RESEARCH CE TER 
SET UP BY 9 COLLEGES 

Nine colleges and universities in the ew 
York metropolitan area are working together 
to organize an oceanographic research center 
at Montauk, the easternmost tip of Long Is­
land. The center will seek solutions to pol­
lution problems in the waters around Long 
Island. The 9 institutions have leased the 
buildings formerly housing the testing facili­
ties of the Rerublic Aviation Corp . These 
will be converced to marine laboratories this 
summer. 

The 9 are Adelphi, Dowling, Fordhar 
Hofstra, L. 1., N . Y . Institute of Technology, 
New York University, St John's, and the Stat e 
Umversity of N. Y. -=- new center also will 

coordinatr· th marine r search now 
don indep .nd ~ ntly by th 9 schools . 

Isolat Pollutants I'ir8t 

Dr. Jam s l.xand .r, acting director, s 
th first r's arch project would be to isol 
th compound polluting Long Island wate 
Iff. add d: "Pollution is Long Island 's m 
probl m . Our aim will be to find out how t 

ology has b n aff ct .d . " 

Visiting prof 
will study first 
microorganism 

SOl'S and graduate student 
pollution 's [fects on sue 
a plankton . 

,1 
.r-( :; 
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Alaska 

R E RTHQUAKE ­
TER 

The Princ William ound salmon fisher 
suffer d a disastrous decline as a result c 
th c.larch 1964 arthquake . The earthquak 
cent r d in this area . Land mass subsiden 
in parts of Prince William ound caused lc. 
of spawning grounds . These are coveredw.t 
salt water . In other areas, the land mG. 

was uplifted . This caused instability 
erosioYI of spawning bf'Js. The result i 
subs'.antial decline of salmon runs through 
Prince William ound . 

.i\Iontague Island Hard Hit 

The situation is particularly se r ious 
-Iontague Island. The island was tilted u 

ward 8 feet at its north nast end and 35 f 
at the southwest. Before the earthqua 
Montague Island salmon runs we r e abo t 
700,000 each year; only 20,000 are expec tF 

for 1969. 

The Alaska Department of Fish and Gam 
has requested the Secretary of the Interior t 
find the Prince William Sound sal mon fishex: 
a ~ shery disaster under Public L aw 88-30~ 

Ie finding would permit 100% Fed eralfund 
.lg for fishery restoration projec ts. Stat 

and Federal personnel are cooperating to pre 
pare a proposal for rehabilitation and re 
stocking of certain Montague I s land strearn~ 

~ 
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;al photographs showing overwinter changes in the channel of Wild Creek which illustrate extreme instability following the Alaska 
lrthquake. Most streams in Prince William Sound in areas uplifted 6 feet or more displayed similar action. (Photos: Jerre Olson) 
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California 

W ill The Shrimp Boats Keep A Comin'? 

W. A . Dahl strom and D . W . Gotshall 

The quotE!, system applied to California ' s 
ocean shrimp fishery has enabled this infant 
industry to grow to lusty maturity in less than 
two decades. From a modest beginning of 
206,107 pounds landed in 1952, the first year 
of the fishery, landings hit a neW high of 
2,272,545 pounds in 1968. The question is, 
will it always be that way? 

The answer is a qualified yes. The ocean 
shrimp fishery can prove stable and profitable 
for many years to come, with one provision. 
The quota system must be strictly adhered 
to, or the fishery could disappear in a single 
season. 

Two other questions might be, "How and 
why are quotas set, " and "Why is this fishery 
so susceptible to overfishing?" Both good 
questi6ns, but before we answer them, let's 
review the history of the ocean shrimp fish­
ery. 

California Ocean Shrimp 

Prior to 1952, it was a latent, unutilized 
resource. The groundwork for utilizing this 
resource was carried on by marine biologists 
of the California Department of Fish and 
Game. 

During some of the bottom fish inves tiga­
tions conducted by the Department before 
1950, occasional net hauls contained numer­
ous shrimp. With thes e encouraging signs 
and the hope of developing a new resource, a 
scouting plan was designed to determine the 
location and extent of our shrimp beds. 

During 1950 and 1951, exploratory fishing 
was conducted from the Department research 
vessel 'N.B. Scofield '. Tows were made over 
the areas where shrimp had been found and 
over areas where the bottom and depth ap­
peared suitable for shrimp. 

From exploratory fishing and data received 
from commercialfishermen, we learned that 
ocean shrimp are always found in association 
with green mud bottoms. This does not mean, 

howeve r, that there are s hrimp wher 
there is green m u d . Some unknown fac 
are involved because s h rimp concentrat 
large enough to s uppo r t comme rcial fis 
are not found on a ll of the green mud a 
located off California . 

As a result of the 1950 - 51 s earch, 
dense concentrations of ocean shrimp w €. 
charted a long the Californ ia coast. 

Areas Establis h e d 

In 1951 the California State L egislatu! 
enacted laws empowering the Fis h and Gar 
Commission to regulate the new ocean shrir 
fishery. The area of the shri m p beds and 1r 

abundance of shrimp on them were used a s 
basis to deSignate three fishing a r eas, ea 
with a specified limit or quo t a . By 1956 . 
had become apparent that a portion of one 
these areas (B ) was not being fu lly utili ZE 
Therefore it was divided and th e two shri nl 
ing areas formed were allotted s e pa r a t 

quotas. The four designated s hrimping ar E:: 

along the California coast are : 

Area A, from the Oregon - Califo rnia bor ~ 
to False Cape; 

Area B- 1, Fal se Cape to P t. A r ena; 

Area B-2, Pt. Arena to Pigeon Pt.; 

Area C , Pigeon Pt. to the Mexi can bord 

Statewide landin gs in th e first year of 
fishery, 1952 , were 206,1 07 pounds . T 
climbed steadi ly to peaks of 2,006,274 pounl 

in 1960 and 2, 095 , 278 pounds in 1963. Lane 
ings fluctuated between 98 0,608 pounds a t 
1,425 , 875 po unds f rom 1964 to 1967 becaus 
of lower s h rimp a bunda n ce, reduced quot! 
in Are.a "A ", a n d little or no harvest frO! 
Areas "B _1", "B _2 ", a n d "C". 

T h e a ll time h igh of 2,272,545 po un d 
landed in 1968 was m a d e possible becaus e ( 
s h rimR abundance, a n increased quota ' 
Area 'A" , and l a ndings of 191,925 pounds : 
----------------------------------~ 

The authors are Marine Biologists, California Departme nt of Fish and Game. 
Reprinted from 'Outdoor California', May -June 1969 . 



.. 'l "B-2". After initial landings of about 
• ~OO pounds each year during 1952 and 

. "c" A "A" b h' L1. 1n Area , rea ecame t e pnn-
ce area of production and has remained the 
U. J r oducer since then. 

a tewidelandings have average 1,699,734 
Ids annually over the past 10 years. The 

J1.. Ears of shrimping have brought approxi­
ll. ely $1,800,000 to the state's fishermen. 
Jui season's r e cor d catch of 2,272,545 
EPlld s was worth approximately $270',000 to 
tt: [:lshermen. 

Statewide Landings - Ocean Shrimp 

{ear Pounds Landed 

.952 206,107 

.953 295,524 
1954 299. 7 68 
1955 847.062 
1956 1,170.074 
1957 1,425,631 
1958 1.730.222 
1959 1,785.228 
19 60 2,026,787 
19 61 2,006,274 
19 62 1.786.289 
19 63 2,095.278 
19 64 980,608 
19 65 1,425,875 
19 66 1.213.959 
19 67 1,404.821 
19 68 2,272.545 L _____ --'-_________ --' 

Population Characteristics 

I'h e ocean shrimp has the scientific name 
p a ndalus jordani and is actually a small 
,wn--small enough so that it falls into a 
e commonly marketed as shrimp. Heads­
co unts per pound range from about 70 to 
,I. and average about 100 per pound. 

Shrimp beds do not have stable populations 
,evidenced by the failure of the fisheries in 
ea "B-1", ('B-2", and "C". Landings in 
ea "e" (Morro Bay) have virtually ceased 
,ce 1953 because the fishermen have not 
~n able to find the shrimp in commercial 
~ntity. The fishery in Area "B-2" (Bodega 
tr ) also declined after six years of fishing 
rn 1953 to 1958. Landings have been spo­
ic and some years fishermen are unable 
find the shrimp in commercial quantity. 
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The fate of the Area "B - 1 " (Fort B ragg ) 
fishery took a similar course . After fiv 
years of fishing from 195 7 to 196 1 with peak 
landings of 79 7, 000 pounds in 196 1, th e fi s h ­
ery collapsed and little or no l andings h ave 
been made since . The h ighest catch rate was 
made in 1961 with an average catch per hour 
of 952 pounds . 

Efforts by fishermen and surveys by the 
Department from time to time in those areas 
other than "A" have usually not located com­
mercial quantities of shrimp. The harvest 
by the fishery in Area "A" may have been 
relatively stable but the shrimp population 
was not. Strong and also weak year classes 
in the population have been determined from 
the data obtained during the research cruises 
and by sampling the commercial catch. The 
population will surge up and down depending 
upon the numbers of new shrimp or recruits 
entering the shrimp resource . 

The shrimp population in Area "A" is com­
posed mostly of one and two year old shrimp . 
V ery few shrimp live to be three years old 
and as far as we know , no shrimp live longer 
than four years in California waters . Since 
19 64. recruitment has been good every other 
year. The 1964 year class as well as the 
19 66 were strong. 

A post-season survey completed in Sep­
t ember 1968, also reveals that the 1968 year 
class is strong. Unfortunately the 1965 and 
1967 year classes were relatively weak, so 
the fishery had to rely on each strong year 
class for two successive years . However, 
this did result in larger shrimp during the 
s econd year of the year class in the fishery. 
The pattern of strong recruitment every two 
years was evident in 1959 and a lso in 196 1. 
However, this did not occur in 1963 . The 
population swung into strong even year re­
cruitment in 1964. 

Since the harvested shrimp are so young, 
many are caught before they have a chance 

1 to spawn. It takes them about 1"2 years to be -
come sexually mature . 

Life history s tudies of this spe c i e s have 
revealed some amazing chara c t e ristics. The 
normal pattern is fo r the s hrimp to fun c tion 
a s a mal e firs t wh en between one and two years 
old, th en go through s eve r a 1 transitional 
phases and then becom e a female when be ­
tween two and thre e years old . 

Du r ing s trong r ec ruitment years , he 
ev e r, i t has been o bserved that many shri 
as h igh a s 70 p r cent of a year class , ' If 

s ta r t cha nging sex to f emales between t 

and two yea rs old and will not functio 
mal es . This occurred i n 1967 and result 
a strong 1968 yea r cla ss . 

Range 

The range of this species is from UnalaJ 
to anDiego . They appear to have a maxi 
denSity off central Oregon. Area "A" is 
California bed closest to the a rea ofmaxirr. 
denSity. Our other s h rim pin g areas .. 
further awa;r and never have had the potent 
of Area "A '. Initial surveys of the areas 
1950 and 195 1 revealed a much larger popu. 
tion in A r ea "A" than in ei ther Areas liB" 
" ", Therefore , the origina l ~uotas were ! 
at 1,500, 000 pounds in A r ea 'A " , 400,000 
Area "B" , and 200, 000 pounds in Area li e 
The Area "B" resource comprised one I: 
off Bodega Bay and one off Ft. Bragg. 

We believe that it is not possible to he 
stable popula tions in Areas " B -1", liB -2" z 
"c" because of the fac t that species on t 
extremities of their range are known to flt. 
tuate widely and our observations indicate tl 
the populations have been re latively SIn 

and do not have large potential. Even in t 
absence of fishing or with limited fishing. t 
resource has not retu rned to its formerI e 
of abundance in these areas. 

Natural mortality is high and probabl 
good portion of this i s c aused by pred a 
fishes . Fishi ng no doubt contributed its sh 
to upset the de lic a te balanc e between 
cruitment an d mo rtali ty and send the po 
lations dow n to l ow abundance levels. 
though shrimp sti ll r e mained in the a r eas , 
populations w ere r e duced to a point wher . 
became uneconomi cal to c atch them. 

T he populations in thes e areas r emain 
a low l evel and only in Area "B - 2" does t 
population occasionally make a s light corn 
back. Usually this is because a new yeo 
class ente rs the population but its potent; 
is limited and prov ides only a fishe r y of abc 
one season's duration. This occurred 
1962, 1963, 1965, and 1968 when land in; 
ranging from 180, 000 to 250, 000 pounds w e: 
made. 



Estimating Population 

lDW do we de t e r min e the nu m ber and 
II d s of shrimp on a partic ular bed? Since 
II. we have used our res e a rch vessels . the 
III lB . Scofield' and 'Alaska'. to survey the 
t I. Two surveys w e r e m ade each year, one 
p- r' to the opening of the s e as on and the sec­

in the fall after fishing had ceased .. Until 
i I a shrimp net was towed in areas where 

e ~np were concentrated and a lso outside of 
tit :oncentrations to det e r mine total area and 

Ild ance. 

~ 1965 we changed our survey methods in 
: oallt tempt to improve ou r estimates. Area 
r,. was selected for a three -year intensified 

:EJy. 

:irst we compiled all information from 
: :iee rmen 's records and our res ear c h 

·<rises to determine the area where concen­
·tiions of shrimp had been found since 1951. 

_ resulting sur v e y area. covering 270 
za. re miles. was divided into sub-areas 
~e d on where shr imp con centrations tended 
Ie more unifor m through the years. 

'fext, our s tatisticians were given the task 
ie tting up a random survey plan that would 
td reliable es timates from the limited 
b er of days that the research vessel :vas 

l1able. 

['h e sampling sys tem which was designed 
he se specialis t s involved several complex 
o.s ticalformulas and the use of computers 
c~Lculate the estimates. We have used this 
\'e y plan since March 1965 in Area "A". 

lu ring the last four years. marine biolo­
L3 havespent205 days atseaandhave made 
~ S tows. Afte r a survey was complete. the 
~ was fed into a computer. which in turn 
c u lated the average number of shrimp per 

A calculation was then made to deter­
:ae howmanypossibletows i mile in length 
. l d be made in th e survey area. The total 
timated population was then calculated by 
. tiplying the ave r a ge number of shrimp per 

by the total number of possible tows. 

Mortality Rates 

One of the most important facts we need to 
w about any fish population is the mortality 
:e. The end produc t of all our research. no 
t t e r what species, i s to be able to predict 
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the optimum harvest that a population of a 
marine species can yield and still maintain 
itself. 

Mortality rates play an extremely impor­
tant role in the complicated calculations in­
volved in arriving at how many shrimp can be 
harvested each year. 

All shrimp die either from fishing or from 
natural causes, such as being eaten bypreda­
tors. We use population estimates to calcu­
late mortality rates. In simplest terms, the 
annual mortality rate is the percentage of 
shrimp that die quring the year. We can sep­
arate the percentage killed by fishing from 
the percentage killed by natural factors, sim­
ply by determining the percent of the popula­
tion that dies naturally during the season and 
also during the winter, when no fishing is 
taking place. 

This natural mortality rate for shrimp 
varies depending on the age of the shrimp. 
During their first year of life, approximately 
67 percent of the shrimp die from natural 
caus es; about 50 percent of the survivors die 
from these causes during the second year. 
and at least 75 percent of the population dies 
during the third year. 

Thus, in order to have enough spawning 
shrimp in the fall, we must leave enough 
shrimp at the end of fishing to make up for 
the numbers that will die naturally. The 
earlier the quota is reached, the more shrimp 
we need. 

Let's consider the effects of predators on 
the shrimp population. We have found that 
Pacific hake feed heavily on shrimp. We have 
also found that if we examine enough hake 
stomachs we can determine the percentage of 
one, two, and three year old shrimp in the 
population. To put it another way, it appears 
that we may be able to use Pacific hake as 
"finny" marine biologists to help collect data 
on the shrimp population . 

Quotas 

The bag limit or quota on a particular 
fishery is designed to provide a continuing and 
saf~ level of harvest. In other words, the De­
partment of Fish and Game shrimp research 
program has been trying to prevent a "boom 
and bust" fishery. The boom and bust fish­
ery is best exemplified by the sardine fishery. 
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Each California shrimp bed has a separat 
quota. The quotas from 1952 through 1960 
were based on harvesting 25 per cent of the 
estimated population. Landings and catch 
rate per hour were also used as guidelines . 
Areas "B_1", "B_2", and "c" have had a 
minimum quota of 250,000 pounds since the 
year each Area failed. 

A decline in the northern California shrimp 
population (Area "A ") in 1964 prompted De­
partment biologists to examine other methods 
for setting the quota for that area. The biol­
ogists found that there seemed to be a rela­
tionship between the number of females left 
at the end of the commercial fishery in the 
fall and the number of one year old shrimp 
produced by these females. 

In 1965 the quota for Area "A" was set to 
allow a minimum of 300,000,000 females to 
survive and spawn. These females produced 
an estimated 1,800,000,000 one year old 
shrimp, or six young shrimp for every spawn­
ing female. In the fall of 1966 a spawning 
population of 150,000,000 females produced 
a p pro xi mat ely 400 million one year old 
shrimp, or slightly les s than a 3 to 1 increas e. 

The one year olds produced by the 300 mil­
lion females supported the fishery during 1967 
and 1968; infact the 1968 California catch was 
the largest ever landed from Area A. 

Thus we learned that we had to leave a suf­
ficient spawning stockfor continued reproduc­
tion. 

The quota for Area "A" is determined 
during the winter, following a fall res earch 
cruise. From the cruise data, the biologist 
in charge at Eureka determines the number 
of shrimp that will be on the bed when the 
season opens the following spring, and then 
calculates how many pounds of shrimp can be 
harvested and still leave enough females for 
spawning in the fall. The fall population es­
timate and our calculated mortality rates are 
used to make these predictions. 

The recommendations are sent through 
staff to the Director. After review , the Di­
rector makes a recommendation to the Fish 
and Game Commission which in turn estab­
lishes a quota, during a public meeting, for 
the coming season. At this time shrimp 
fishermen and processors have an opportunity 
to make their own recommendations to the 
commission concerning the quota. 

Why Conservative 

When quotas were originally established j 
1952, it was realized that the areas had limit 
potential. These quotas based on one -four 
of the total population would serve as a ste 
ping stone to increase or decrease the quot 
depending upon the change of abundance of t 
shrimp in each area. 

Initially the small quotas were attained a 
s h 0 r t I {; thereafter the fisheries declin€ 
Area "A I, however, has continued on a su~ 
tained yield basis since inception of the fis . 
ery in 1952 . 

If overfishing takes place in this area, W· 

believe events will follow the pattern of tho 
other areas in California and that an industr 
based on shrimp in California will be virtuall 
non -existent. The backbone of the Californi 
shrimp landings has been the Area "A" be. 
and we believe that through the flexible use c 
a quota system the resource has been able t 
sustain itself. 

A good example of the tragic consequence: 
of overfishing can be provided by what hap 
pened in the State of Washington. 'With un 
restricted fishing, landings peaked at 6.4 mil 
lion pounds in two years (1 968) . ince ther 
there has been a steady decline in effort al 
landings, and during 1964, 1965, and 1966 
virtually nothing was landed. 

'0 

en 8 
o 
z 
~6 
"-

"-
04 

en 

~ 2 
...J 
...J 

i 

2 

WASHINGTON 

CALIFORNIA 

55 56 57 58 59 60 6 1 62 63 64 65 66 67 68 

YEAR 

Apparently this same thing happened with: 
California I S Area "B II and "C II beds. Area 
off Morro Bay peaked during 1953 with lanG 
ings of 200,000 pounds. In 1954 less th~ 
10, 000 pounds were landed. Peak landinf 
occurred during 195 7,1 963 ,1 965 inArea B-· 
In 196 1, 800,000 pounds were landed fro n 
Area B-1; the following season saw landing 
drop off to 250 pounds. 



Importance of ishery 

would happen to the economy of th 
~ coast re~ons of Eureka and Cr s nt 
if the Area "A" shrimp bed failed? The 
noticeable effect would be reduced sum-
e mp loy men t. Shrimp processing in 
ka and Crescent City now employs b -
n 400 and 500 persons each summ r. 

number of these workers are high 
01 students. In many cases this is th 
employment open to these students. 

economic value to the 30 to 45 fish­
who participate in the fishery must 

be considered. These fish rmen have 
ved an average of $180,000 annually for 

past 10 years. We estimate from th 
ale price of shrimp, that the Area" " 

mp fishery in the past 10 years has con­
an average of $600,000 annually tu 

north coast economy. 

Evidently the fisherm n are prospering 
the shrimp fishery and other fish ri s 

pursue during the year. Five new boats, 
to 60 feet in length, have been built and 

been or will be involved in th shrimp 
rye 

rescent City is in the process of building 
new fish processing plants. Th su ess 

companies that will op rate th se plants 
depend in part upon the shrimp landin s. 

would be tragic to see the shrimp indus­
ail because of lack of shrimp. The Mon-
V sardine industry remains as a pow rful 
lple of what can happen when an important 
ry fails. Empty and abandon d can­

es' rusting equipment, and larg purs 
era slowly going to pieces from disuse are 
tant r minders of what an happ n h n 
'inexhaustable" supply of fish udd n1 

h s. 

Futur 

Brookm 
and harv 

L 
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Florida 

GOV. KIRK SIGNS AQUACULTURE BILL 

On June 4, Gov. Claude R. Kirk Jr. signed 
into law an aquaculture bill permitting the 
private leasing of waters overlying state­
owned land. The act provides the legal struc ­
ture for leasing the waters to develop domestic 
seafarming of oysters , shrimp, pompano, 
catfish, and other fresh and saltwater sea­
foods. 

The governor said: "This bill provides for 
the creation of a good, clean industry which 
may very well become the most important in 
F lorida and, indeed, the world. Florida has 
more coastal waters than any other state . 
With the advent of domestic seafarming under 
this bill, we may very well become the leader 
in feeding the starving peoples of the world. 
Within a period of 24 months more than $150 
million will be invested in Florida aquaculture 
under this bill. Industryhas hesitated coming 
in to Florida because we had no specific law. 
We had 42 companies expressing an interest 
in investing in aquaculture here, and now we 
expect them to move in." 

Texas 

ELECTRIC BROODER 
FREES MALE CATFISH 

Male channel catfish at the Texas Parks 
and Wildlife Department 's San Marcos fish 
hatchery now have more leisure time. They 
don't have to Ilegg sit" anymore--the whole 
process has been automated. 

Until now it has been the practice of male 
catfish to herd the female toward the nest, 
fertilize the eggs and then chase the female 
from the area since females are notoriously 
cannibalistic toward their offspring. 

The male would then tend the eggs during 
the seven-day incubation period, fanning the 
nest with his tail to keep the water agitated 
and the silt off the eggs. State hatchery per­
sonnel have recently begun using a machine 
which will do this better than the c atfish, since 
male catfish have been known to shuck the 
whole thing and leave the eggs unattended . 

ow, almost immediately after the eggs 
are laid and fertilized , the male is driven 
from the nest and the eggs are removed . They 

are then p la c e d i n baske ts which are in t Ul: 
p l aced in a long trough where water isag;. 
t a ted by fan s driven by an electric motor. 

Harmon Henders on, hatchery superi 
tendent fo r the D epartment, says survi 
rate in the hatching t rough has been trem e 
dous. 

The first hatch of eggs from a single cha 
nel catfish numbered app r oximately 36,0 
all of them quite active . (Reprinted fr o 
'News I of Texas Parks & Wildlife Dep 
6/2/69.) 

* * * 
RESTOCK OYSTERS IN SAN ANTONIO B ~! 

The Texas Parks and Wildlife Departme, 
has completed restocking oysters in most c 

San Antonio Bay and p a rt of Espirito Ba) 
The flooding caused by Hurricane Beulah , 
Sept. 1967 had virtually e lim inated oys te r 
from these bays. 

Terry Leary, marine fishe ries coordina 
tor, reported that the Department has ber 
trying to restock the area using disas ter a: 
money from BCF--but hea vy rains and rf 
sulting low salinities in the pas t two year 
prevented it. 

Leary says a natural s e eding has occurrf 
in the lower part of San Antonio Bay. T! 
result has been a very hardy oyster that a., 
pears capable of surviving in almost fr E 
waters. 

Fresh Water In Shell 

"Ordinarily, when an oys ter comes in c 
tact with fresh water, it l iterally 'clams up~ 
Leary noted. "But we ha ve opened som 
these oysters up and found f resh water on . 
inside of the shell . II 

The Department did not want to go outs 
the San Antonio - Espirito Bay s ystem and p ~ 
sibly bring i n new oyster di seases. So it c t 
tracted with local oys ter fishermen to dred! 
up 500 barrels of thes e oysters at Panthf 
Point and transplant the m on reefs in othl 
parts of the bay . 

Leary s ays the work will be completed jUi 

in time for spawning s eason. Since each oyi 
ter may release up to a million spat, e 
reefs now devoid of oys te rs will be repop, 
lated in a short time. 


