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Lobster catch in North Atlantic aboard BCF's 'Delaware.' (Photo: R. C. Wilson) 



U.S. GROUND FISH INDUSTRY HURT BY IMPORTS 

'It is evident tha t the United States ground

fishermen are suffering economically 

a cos t-price s queeze precipitated by th e 

. ress ing eff ect of l arge quantities of i m

\l on gr oundfis h prices , " Secretary of th e 

r ior Walte r J. Hick e l wr ote to President 

on May 21. The Secretary introduced 

. t t eport of a study by BCF economist s . The 

r had been asked by major parts of the 

try concerned ove r the effects of imports 

f changes in U.S. tariff structure for 

II 

~ dfish products. 

, uring r ecent years," Mr. Hicke l added , 

total and pe r capita consumption of 

8 Indfish increased continuously; imports 

o roundfish doubled; while the quantity of 

r landed by United Sta t es vessels and the 

er of fishermen employed declined. I I 

'Ile report--"The Effects of Impor ts on 

tlt. fn ited States Groundfish Industry " - -cov

e cod, cusk, haddock, hake, oce an perch, 

~ o llock. Flounder was added to meet 

( r equests. Groundfish live on or near 

e an bottom. On the Pacific Coas t , they 

llled bottomfish. 

l ets and blocks a re the principal fo r ms 

h species are imported. Fille t s are 

es of fish c ut l engthwise, s eparating 

ide from skeleton. They are marketed 

f rozen packaged, breaded and frozen - -

.Izen into blocks for more processing. 

.:>cks are fillets and other parts frozen 

locks. Each block weighs 10 or more 

- Frozen blocks are used to prepare 

portions, and othe r pr ocessed 

REP RT HIGHLI HT 

• In 1967 , . landing of roun fl h 

42 7.4 million pound - -a 25% dro from 1 

Overall, landings have "tr nded " 
un at annual average rat of 4.5 milli n 

although Pacific coa -t landing hay b n 

"fairl y constant. " 

• In 1967, .. proc ssors produc d 121.5 

million pounds of fillet and st ak , 10 

1956-58 annual averag _ ( t aks ar 

inch -thick cross -section slices from I r 

dressed fish. Th yare sold fr sh and fr z n 

packaged. ) 

• From 1956 to 1967, con urn tion 

groundfish rose 48%- -from 315 .8 t 8.8 

million pounds . 

• During 1954-67, groun fish import In

creased sharply. Imports w r 107 hi h r 

in 1967than inHl54-56: infroz nfi 

and slabs for proc ssing lndustry. In 1 5 , 

U.S. imported less than half th roundfl h It 

used- -but now imports mor th n tw -thlr 

• In 1966, vessel cat hin gr Undel } 

ployed 3,778 fisherm n - -d , n 3 7 f 7. 

resulted in a current prt 

per pound low r than 

had the sam relativ 

sumption that th had In 1 

• rom 1 5 -58 t 

and proc ::._ing ro 

of fish incr ed 24 

to 1967. Catch rat 

dome ic indu trJ ha b 

price qu ez • 

7, 

7 

2. 
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• U.S. Tariff Commission investigations in 

1954 and 1956 found serious economic injury 

from imports to groundfish industry. The 

BCF study, which covers 1956-1967, found 

further deterioration "due in a large part to 

rising imports . II 

Groundfish imports in blocks and slabs 

have boosted total imports. They are cutting 

into basic markets for U.S. -caught ground

fish. Per-capita consumption of fill e t s and 

steaks has fallen because sticks and portions 

have been substituted. Industry 's f ish i n g 

segment has not grown with stick -and -portion 

processing business . A principal reason ap

pears to be indus t ry's inability to compete 

with foreign block and s lab produ cts . Foreign 

costs of catching fish are lower: 1) lower 

vessel-construc tion costs; 2) sub sid i e s to 

fishermen. 

People in the industry are conc erned about 

i ts futur e , particularly the future impact of 

concessions made in the Kennedy Round tariff 

negoti ations. Lower customs duties on frozen 

block s and slabs are expected to "intensify 

t · II the pres ent advers e cos -pnce squeeze . 

The 1956 Tariff Commiss ion study had 

found s erious economic injury, so the duty on 

fresh and frozen groundfishfillets was exempt 

from the Kennedy Round. But recent tech 

nological developments cutting cos ts have 

made it easier for "Canada to export to U.S . 

fresh groundfish fillets and s t eaks. L imite d 

data reveal that Canadi an exports to the U.S. 

in 196 7 of these products we r e 14 .1 million 

pounds ; in 1961, the figure was only about 5.6 

million p ounds . This influx of fresh products 

appears one of the immediate and major con

c erns of indu s try ; it thre atens the dome stic 

industry with loss of a large part of that 

market. 

Indus try consis t s of fi shermen op erat 

p r incipally otter trawl vessel s; fish p roc 

sors; a marketing system serving U.S. 

world markets; and suppliers to fishing v 

sels . 

Fishing Areas 

The principal grounds are over the C 

tin ental Shelf of orthwest Atlantic and TOJ 

Pacific Coast. Over ~ of U.S. catch is l and 

on east coast , mainly ew England por 

Landings in the west are concentrated 

Oregon and WaShington. 

The W Atlantic area, which extends f r 

Long Island , . Y., to ewfoundland, cove 

about 260 , 000 square miles . It includes 

v e r y productive areas of Georges B 

Browns Bank, ova Scotia Banks , and Gra: 

Bank. Most of U. S. catch is from Georg 

Bank, which is fished intensively a l so by fo 

eign vessels . Large - and medium - sized L. 

vessels fish these areas about 50 o r mo 

miles out . Smaller U.S. vessel s normallyfi 

close to Massachusetts and Maine . In 19q 

about 312.1 million pounds of gr o undfish we 

landed at New Engl and po r ts, half of all fi 

landed there . 

'Pacific groundfish a re caugh t from Sa 

Barbara, Calif., to no rthern Bri tish Columb 

Cal ifornia fo r b i ds extention of groundfi 

operations s outh of Santa Barbara. In 196 

U.S. vessels caught about 69.5 milli ~ 

pounds- - 60/0 of all west coast landings. 

GROUNDFISH PRODUCTS 

Groundfish are marketed from whole 

evisce r a t e d fr esh (unfroz en) fish to higH 

processed convenienc e food forms: breade 

precook e d fish sticks or fish portions. Mo 

proc essed products hav e been emphasiz 



er i' e asingly in recent years. Fish sticks and 

Pl'((p Jns now comprise over 60% of total U.S. 
Us 
"'p 1 (' ssing of packaged groundfish products; 

gin 58, the figure was less than 400/0. But 

tb larketing of fresh groundfish fillets also 

tn ~ lcreased significantly. So frozen fillets 

m< comprise only 17% of all packaged ground-
e 

f:1. -compared to about 400/0 in 1958. 

12: rom the dollar standpoint, significant in

r C Ilses have taken place in the relative 

at rm (etings of fresh flounder and haddock 

fiU ts - -with a corresponding decline in fro

Ulantic ocean perch fillets. 

GROUNDFISH CONSUMPTION 

r oundfish consumption has been increas

Ginn teadily in the past 15 years . In 1967, it 

\W a.bout 48% higher than in 1956. Increas

Jim opulation and per-capita use produced it. 

TIl ' ~lative importance of different products 

hla changed: the greatest increase was in 

ish blocks, the raw material for the 

.y growing fish-stick-and-portion in

• As use of groundfish blocks increased 

'mtially, consumption of cod and haddock 

fill , declined. Only flounder fillets in

Per-capita consumption of 

o <C Il. perch trended downward slightly. 

GR DFISH LA DING 

uing 1954 -67, •• groundfish landings 

ged 517 million pounds annually. How

I landings d clined an average annual 

f <1.5 million pounds: around 5 million 

lanti coast; on Fa ific eoa t, landings 

at d \ id 1 · but tr nd d Up\' ard slightl:. 

'rail d lin in groundfi h landing r~

gr atdrop in qu 11-

3 

tity of Atlantic ocean p reh and declin In 

pollock and haddock. Only Atlanti oast 

flounder and Pacific coast oc an p r h land

ings increased. 

Resource abundance was not a fa tor. Th 

major decline was in production of 0 an 

perch - -due to less fishing effort, \\ hich r -

sulted from cost-price squeeze on fishing 

vessels. On the other side of the 1 dg r, in

creased abundance of yellowtail flound r r -

sulted inincreased landings in 1962and 1963. 

In ortheast Pacific, foreign fl ts have 

increased greatly in the past 10 years, yet a 

much larger harvest could have be n tak n 

byU.S. from demersal species. Trawlers ar 

capable of increasing the harvests of bottom

fish, but cost-price relationships hay k pt 

U.S. fleet from expanding its catches. 

Domestic Fillet, Steak, Block Production 

Most U.S. landed fish is proc ss d and 

sold as fresh or frozen fillets. Dom ti 

block production, though incl asing, is still 

only about 6 million pounds a y ar. 1"r ~h 

(nonfrozen) fillet production is tr nding up

ward; frozen-fillet production is declining 

correspondingly. 

Flounder -fillet production is iner asingl 

important: over t of .. pro due t ion of 

groundfish fillets, steaks, and blo k . 

GR .TDFI~HI 1P RT 

Groundfi h ar import d an a 

fresh and frozen fill t and . eak - -and f 

z n blo k - and lab'. In 1 

groundfLh 

th 1956-58 annual a\ 

680:'0 of l . . on. ump ion f un 11 h 1 1 
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Blocks 

Beginning in 1960, imports of groundfish 

blocks and slabs exceeded fillets and steaks. 

In 1967, frozen block and slab imports were 

189.5 million pounds, almost 4 times the 

1956-58 annual average. However, since 

1965, blo ck-and-slab imports have declined 

slightly. These imports have fed the develop

ing fish - stick -and -portion industry that began 

in the earl y 19 50s. In 1967, the U.S. produced 

only 6.2 million pounds of blocks and slabs -

about 3% of imports. 

Fillets and Steaks 

In 1967. impo rts of groundfish fill ets and 

steaks were 127.4 million pounds, a rise of 

180/0 from the 1956-58 annual average . Con

tinued growth in imports offresh fillets "will 

likely make major inroads" into markets for 

U.S. -produced fresh groundfish products, one 

of principal outlets for U.S. fl eet. 

Imports in Relation to Consumption 

As imports grow and landings by U.S . 

groundfish fleet decline, imports have be

come the larger part of U.S. groundfish con 

sumption. In 1965, 1966, and 196 7, imports 

reached nearly 700/0 of groundfish consump 

tion. In 1956-58, imports were l ess than half 

of groundfish use. 

Imports by Species 

In 1967, imports of ocean -perch fillets and 

steaks of 36 . 3 million pounds were the larges t 

of any other species . Cod fillet and steak 

imports were 32 .1 millicn pounds . The re

maining species totaled 59 million pounds . 

In fillet-and-steak category, only imports of 

ocean perch and flounder have been ri s 

in recent years. In 1967,33.3 million pou 

of flounder fillets were imported--235o/1 

1956-58 annual average. 

Exporters to U.S. 

The principal ex po r t e r s of ground . 

blocks and fillets to U.S. are Canada, Ieel 

Norway, Denmark, W. Germany, and Gre e 

land. Canada and Iceland provide about 9: 

of U.S. groundfish imports as fillets ar 

steaks. 

GROUNDFISH PRICES 

The BCF report states: "The impact 

imports on domestic prices ranges from ac 

ally depressing prices in short-run perie 

to offsetting some of the effect of inereas 

demand on price in longer-run periods. T 

tends to limit the rate of price inereas 

the long run. II 

On Atlantic and Pacific co as t s, f~ 

1953-1967, prices received by fisherm e 

dockside ( exvessel prices) trended upw 

But a comparison of harvesting costs du 

this period shows these rises have been / 

than increases in costs . Costs in 1967 

35-40% above 1956-58;prices increased« 

24% between 1953-55 and 1967. Produc 

costs of groundfish species that make up ~ 

of the landings increased more than exves 

prices; only pollock prices increased 

than costs . 

Wages 

During 1958-67, wages of fish process 

plant workers increased steadily. Ri 

labor cos ts in the processing industry 



tardin 1 ff t f imp rts on whol s 1 h 

s ha.v slowl.d th rat of 1Il- to 
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G) , ttl!. custs of catching fish by ( a

tl'awlcrs w r GO% b lu U.. osts. 
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deckhands. on the av e rage. h a d to work 3 the nationa l a v rage earned an income whict 

hours for every 2 hours by othe r indus try 

workers. 

Most full -time f i s h e r men - -over 2, 52 0 

hours per year--"earned well over $6 , 00 0 

from commercial fishing, " near the U. S. 

median of $6.283 for all "year-round" full -

time mal e workers . Most of those fishermen 

who worked between 1,560 and 2, 520 hours 

earned less than $4 , 000 . However, the report 

m akes clear. "it is important to note that 

fishe rmen are required to work an average 

of 60 hours per week in order to achieve a 

s tandard level of income . Those who worked 

was a lmos t ha lf the national standard . " 

In 1964, 83% of U.S. l a bo r for c e was unde 

55 years ; onl y 38% of Bos ton 's fisherme 

was under 55 . 

Pacific Coas t 

During 195 7 - 66 , despite annual fluctua-

tions , there were no important changes in the 

number of fishermen in the P a cific coas t 

trawler fleet . However, for 5 s traight years 

before 1966, the number had trended gener -

ally downward . In 1966, th e re was a sharp 

increase. 

WHO OWNS THE WATER AREAS OFFSHORE AND HOW F AR? 

Ownership of offshore waters is one of t he major pr oblems t o be resolved before the 
sea c an be exploited peacefully . No count ry owns the fl oor of t he open ocean. In the past, 
t he t r aditional limit was 3 nautical m ile s, the effective distance a cannonball could be fi r ed 
in the days of s ailing vessels. 

Now nations choose a distance bet ween 3 and 12 m iles from their shores . Wit hin t hese 
limits they may exercise control of s hipping; the r e is, however, no clear requireme nt for 
other nations to recognize this s over e ignty. The Unite d States recently changed its terri
torial water claim from 3 to 12 m ile s. 

Although wat e rs were ori ginally de signated territ orial f or defense purposes, nat ions are 
now a l so conce r ned with prot e cting the ir fishing and mine ral rights. The continental shelves 
a r e important for future har vest of marine life and minerals. The Geneva Conventi on of 1958 
provides for a nation the s overeignty over its continental she lf to a depth of 200 met e rs or to 
the de pth of exploitation of natural resources . Several Latin Ameri can count r i e s have made 
claims of exclusive fishing right s to a distance of 200 miles from their coasts . ('Questions 
Ab out T h e Oceans," U. S. Naval Oce a nographic Offic e .) 



~ NITED STAlES 
~ c retary Hickel Aids 
E! W England Haddock Fishery 

Secretary of the Interior Walter J. Hickel 
l ermined on June 19 t hat a c omme rcia l 
Ihe ryfailure due to a resource disaste r had 
curred in the New England haddock fishery . 
Ie fi shery has declined significantly since 

16 5 . Secretary Hickel c ite d the Com merci a l 
rs heries Re search and De ve lopment Act of 
15 4 , which authorize s funds to assist a com
~rcial fi s hery struck by a r e s ource failure . 

Research by BC F , which adm inisters the 
.:t , showed that haddock spawning has been 
ry poor since 1965. He a vy expl oitati on, in 
g e part Soviet, contribute d t o the decline. 

F rom 1935 -1963, ave rage annual l andings 
Pee 50,000 metric t ons ; f or 196 9, predicted 
lldings are l e ss than 10,000 met ric t ons . 

G overnors of s eve ral Ne w England States, 
'ngressmen, and t he fi shing industry, ex
es sing c oncern ove r the hadd ock indust ry, 
e urged Fede ral a ssistance . 

U1Y Fishermen Hit 

::;ec r etary Hick e l stated that more than 90 
vv England fishing ve sse ls, primar ily from 
E,t on, Glouceste r, a nd New Bedford, Mass ., 
r m ally depe nd on hadd ock for over 50% of 
!. r catche s. They now face a severe loss of 
!om e. Als o, ne arly 400 other vesse l s that 
~ce in c id e n tal cat c hes of h addock face 
I: 'es . 

O ne remedial m eas ure proposed by BCF 
10 dive rt fishing effort t o pollock, an under
tl. ized s p e c i e s. BCF I s I Delaware III and 
~erating indust ry vessels already are 
h ng the effe ctive ne s s o~ gear adapted es
ially for c atching p ollock. 

BC F marketing s pecialists are working 
h industry to increase consumer accep
ce of pollock as a replacement for haddock. 

BCF Estimates Sustained Yield 
& Use of Pacific Hake 

7 

The maximum ann u a 1 sustained yield of 
Pacific hake from southern Oregon to Cape 
Spencer, Alaska, is 300 -540 million pounds. 
This is the rough estimate of BCF scientists. 

In1966, Soviet hake catches were 300 mil
lion pounds; in 1967, 350 million. 

u . S. Hake Fishery 

There is no U.S. fishery on this offshore 
stock. U. S. fishermen, however, have been 
engaged in a small fishery in Puget Sound. 
They have landed an annual average of 8 mil
lion pounds. 

During 1964 -1967, the s e were the total 
Pacific hake cat c h e s and the Puget Sound 
catches: 

Total Pacific Hake Puget Sound 
.. ...... (Pounds) . ...... 

1964 878,000 715,800 
1965 3,146,000 1,527,900 
1966 11,833,000 8,032,200 
1967 28,818,000 9,564,900 

Hake Potentially Useful 

Pacific hake are potentially useful as hu
man and animal food. So BCF believes it im
portant to continue studying and monitoring 
the resource to evaluate the effects of these 
levels of exploitation. 

U.S. Atlantic Coast Sea Scallop Fishery 
Declines Further 

The decline of the United States fishery for 
sea scallops and the rise of the Canadian fish
ery continue, reports J. A. Posgay, B C F Bio
logical Laboratory, Woods Hole, Mass. Th.e 
U.S. share of this fi she r y was only 45% m 
1966-68, compared to 94% in 1951-53. In 
1951-53, total annual landings were 21.5 mil
lion pounds of mea t s. These rose to 36.7 
million pounds in 1960-62, and dropped to 28 
million pounds in 1966 -68. 
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TOTAL LANO INGS 

FISHING EFFORT 

~ Canada 

0L-~~1~_ ~~3~-~~4.J_~~76--~577~_5~9~-6~0~_~672--~~~~~~ 

YEARS 

Ave.-ge annua l land ings and fish ing effort in the Atlantic 
coast se a scallo p fish e ry by three year time intervals. 

Trend In Atlantic Coast Sea Sc allop Fishery 

Fishing Effo rt Average Annual 

Years 
(Thous aDds of Days/Year) Landings 

U. S . Canada T o tal %U.S. Millions of Lbs. 

51-53 12. 6 0 . 8 13.4 94 21.5 
5 -56 12. 9 1. 3 14.2 91 21.9 
57-59 11.8 2 .0 13. 8 85 25.3 
60 2 10.1 3. 7 13 .8 73 36.7 
63-65 I 8. 8 8 . 1 16.9 S2 35.4 
66-68 7.8 9 . 5 17 .3 4S 28.0 

Th re also has bee n an interesting diver
SlOn fth fis hing ffort. Inthe earlier years, 

org S Ban k (I NA F Subarea 5) supplied 
rno t f th landingf>; but, since 1965, the U.S. 
fl t has abandone d G orges Bank to the 

n dians and conc ntrated on th Middle At-
1 ntlc grounds (I r , St a tistic al Subarea 6). 

Incidental Catch Lowered 
for Yellowfin Tuna 

BCF has announced that tuna bait boats i: 
the r e gu 1 ate d area of the eastern Pac ' 
Ocean are restricted to an incidental cat 
rate of 15% for yellowfin tuna taken with oth 
tuna - - and with bonita, billfishe s , and shar 
Bait boats are tuna boats that use hooks a 
lines • 

Regulations published in the Federal Re 
ister, May 3, Hl69, permitted bait boat s fis 
ing regulated area during closed season 
land ye llowfin tuna up to 500;0 of vessel capa 
ity, or 130 tons per vessel, whichever w 
less, until a total of 1,500 tons was reache 

Also, the regulations provided that wh : 
limit was rea c h ed, the incident al catch ~. 

yellowfin would revert to 15% maximum. 

An announcement that the 1, 500-ton liml: 
was reached appeared in the June 11 Feded 
Register. The limitation became effectiv 
on June 13. --

~ 
Purse Seinin g for Winter 
Industrial Fishery Deemed Impractic al! 

Purse seining is not economically feasi 
for the menhaden industry to catch a win 
supply of industrial fish in the mid -Atla 
coastal area. This is a preliminary findl 
of a study by the Virginia Institute of Marl 
Science (VIMS) under a grant from the 
reau of Commercial Fisheries . The pur 
seine is used to catch dense schools of m 
haden during spring, summer, and fall. 

Dr . Jackson Davis, head of VIMS 1 Ichth 
ology Department and of the study, said m 
haden have been in short supply lately al 
mid - Atlantic shores. They are not availab 
at all during winter and spring when they ar 
thought to be in deeper waters . If other fl 
could be harvested for manufactur wto IT 

dustrial fishery products during this offs 
son, the industry could op rate y ar-rou 
The possibility of using s a her r in g as : 
alt rnate was evaluat d . S a herring, c~ 
to th riv r h rring caught by th millions 

h sapeake Bay each y ar, offers gr at 
tential. 



cc:~ Hatteras - Block Island Study 

:ruises were made in the area from Cape 
Ii3;:eras, N. C., to Block Island, Rhode Island, 
fJ February through May in search of sea 
hill. r in g and mackerel. Most explorations 
VfJjJ ! along the inner two-thirds of the conti
I1IlI. II shelf, but deeper water up to 4,800 feet 
a was checked. Davis reported modern 
e- l ' onic fish -finding e qu i pm en t located 
as: ( lIs of fish averaging less than 50 yards 
VfIW , These were mostly along the 30 -fath
COtl:Dntour, where foreign vessels also were 
fI:il o.g. 

3 clling During 2 Periods 

fa herring and mackerel were plentiful 
hbe ",e re too scattered most of the time to 
rllln harve sting pr actic al with a pur se seine. 
'ICseine is effective when fish concentrate 
Ua.1nse schools. But fish did school briefly 
d:il. g 2 periods of the day: just before dawn 
all.L again just before dusk. 

,1lri.ng first period, schools broke up into 
w,.-r small groups with dawn's first light. 
'fII'Ile groups settled to the bottom and re
r.tmed the r e . until late afternoon. During 
S$ lld period, fish schooled up in later after
r:m but stayed deep until sunset. Then they 
r.r quickly to the surface and scattered. 

ch ooling lasted no more than 4 of each 
2:.e1)l.lTS. In March, these fish were south of 
tn. f i.rginia Capes; by May, they had moved 
tj at south of L ong Island. This migration 

I'n is typical of fishes that winter in the 
- A.t lantic . Harsh winter weather ham

PRd e xperimental fishing. Only 40% of the 
8 du led work days were calm enough for 

e boats to operate. 

£9np-Separator 
I.". Tests Continue 

'ile MJV 'Baron' chartered by BCF's oc:::::... ' 
"'~lle (Wash.) Exploratory Base, recently 
o ,1eted fishing efficiency studie s of 6 dif
flfftnt designs of experimental shrimp-sepa
n!r,t trawls. 

.. _Dnc lusions drawn from the field testing 
lJWlJded: (1) The optimum mesh sizes for 
UlAlIn the capture of pink shrimp appear to 
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be 1 to 1 ~- inch in the outer portions of the 
body and 1 i to 2 inches in the separator pan
els. (2) All separator trawls require weight
ing with chain to facilitate fishing near bot
tom. (3) Optimum-sized catches of shrimp 
appear to be related to the height of footrope 
over the bottom. (4) The 10- to 12-foot trash 
chutes resulted in best performance. (5) The 
separator trawls harvest nearly pure shrimp 
of much better qua lit Y than those taken in 
conventional trawls simultaneously witll much 
greater quantities of fish and debris. 

Future Testing 

Future field work will capitalize on these 
findings and center on 2 of the s epa rat 0 r 
trawl designs tested that showed more prom
ise than the others. The objective of future 
testing will be to increase shrimp catch rates 
of the separator trawl to equal, or exceed, 
those of conventional shrimp trawls used in 
Pacific Northwest waters. 

_ .4, 

Certain Sounds Attrad Sharks 

Some ofthe sounds that attract sharks have 
been determined by re searchers at the Uni
versity of Miami's Institute of Marine Sci
ences. They also discovered that the lemon 
shark can perceive the displacement of water 
due tothe passage of sound waves. This shark 
may use the inf ormation and pressure signals 
to locate prey. 

Irregularly pulsed signals, 800 Hz and be
low, accounted for over 370 shark sightings. 
The tests were conducted by A. A. Myrberg 
Jr., J. D. Richard, and Arnold Banner. They 
used the Institute's underwater video-acous
tic installation off North Bimini. 

The Operation 

Most sharks appeared at the test site in 
11 to 54 sec onds from onset of the signal. The 
signal was a low-frequency sound simulating 
one made by a struggling fish. On a sC'reen 
inside a dry laboratory, the researchers ob
served various species approaching the un
derwater sound projector and television: the 
sharpnose, reef, nurse, and a silky ~r du~ky 
shark. As sharks increased, their sWImmmg 
activity res e m b led a feeding frenzy. No 
sharks a p pea red at test site when either 
pure tones, or signals with components only 



10 

Underwater Television. (Ed Fisher) 

above 100 Hz, were generated by the sound 
projector. 

Shark's Receptors 

Dr. Myrberg said: "Because these sharks 
detected the signals, a p par e n t 1 Y oriented 
quickly tothem and rapidly reached the t est 
site, the imp 0 r tan c e of certain acoustic 
stimuli to these ani mal s is assured. Our 
work has also revealed that the lemon shark 
can perceive displacement of water due to the 
passage of sound wave s. All sharks have a 
great many displacement receptors arranged 
along their 1 ate r a 1 line or scattered about 
their bodies . .. " 

Underwater TV 

A un i que underwater television enables 
the res ear c her s to observe sharks on a 
screen in the Institute ISS mall monitoring 
station at North Bimini. (Diving in a test area 
may influence animal behavior.) The TV is 
mounted on the sea floor at 60 feet about a 
mile off the coast. It can scan the underwater 
scene 360 degrees horizontally and 70 de
grees vertic ally. It has a zoom lens for 
closeuptowide -angle viewing. Periodically, 
the TV' s dome is automatically cleaned by a 
"windshield wiper" impregnated with a toxic 
material. 

"The underwater installation also includl' 
hydrophones, acoustic projectors, and anel 
vironmental sensor system that records ten 
perature, current, and turbidity informatio 
All of the instruments can be monitored a 
controlled by researchers in the laborator , 

National Water Commission 
to Consult With Governors 

The National W ate r Commission (NWC 
will hold a series of conferences Aug. 2 € 
Nov. 7--6 regional and 1 national--onitt 
tentative program of stu die s, Charles J 
Luce , Chairman, announced on June 27. 

The Commission is inviting the 50 Go, 
ernors and representatives of municipal aL 
intergovernmental water agencies and priva' 
organizations. 

NWC is a nonpartisan group of 7 priva' 
citizens appointed by the President. It has 
5 -year statutory assignment to de vel op , 
overall national water policy. 

NWC's Job 

The law establishing NWC d ire e t sit 
review present and future U.S. water pr o 
lems, assess future water needs, and ident 
several ways of meeting these needs. Als 
it requires Commission to con sid e r be 
economic and social consequences of wat 
resource development. These include imp a 
on regional economic g row t h, institutio 
arrangements, and on esthetic values. 

Luce emphasized that the Commission 
approach will recognize that it is impossib. 
to consider water-resource development t 

an independent problem. This problem mu: 
be viewed as an integral part of a great U) 
effort to protect and improve the quality 
manls environment. 

Regional Conference 

Luce said the main purpose of the region: 
conferences will be to get the views of statE 
local agencies, and organizations on the seol 
of NWC's tentative program of studies. Tl 
2 -day Washington conference will in e ~ u d 
national nongovernmental organizatloIl 



C8 ,c erned with water-resource care and 
dB E I opment. More than 50 nationwide ass 0-

c: i bns, clubs, societies, etc., will be offered 
as nee to submit statements or to appear. 

e conferences will be open to press and 
Jll (! . Participants will be encourage d t o 
f:'i ritten s tat em en t s and to avoid l on g 
t;: 

u ce wrote to the governors that the act 
eo )lishing NWC "requires the Commission 
t:CJ Illsultwith the Federal W ater R e source s 
C 'cil (FWRC) and to furnish its reports to 
Uhbody for review and comme nt prior t o 
Uh.' submittal tothe President and the Con 
g:; r iS . " 

'e added: FWRC was "primarily a n or
g:;~' ation for coordinating the work of the 
as gc ies that actually plah and c arryon the 
~ on's water activitie s impartially , wit h -
0' oe ing involved in day -to -day ope r ations, 
C£:r; 0 recommend improve m e nts in policy, 
]Xl r.edures, and institutional arrangement s ." 

I" _ 
.~Jll~J 

Ell Usts Wrecks on Georges Bank 
• CJ ntucket Shoals 

[ F 's Fishing Ve sse l Safet y Unit has liste d 
U ~ c ation of 36 fishing -ve sse l wreck s k n own 
tt ! on or near productive fi s hi n g gr ounds 
co :I ~ orges Bank, Nantuc k e t Sh oals, and South 

U1el. Latitude, longitude , a nd d e p thin 
m mediate vicinity are inc lude d. The list 

Vi be distributed to the fishing industry of 
e ngland and fisherm e n using the s e areas 
)1.ter-trawl fishing. 

rU h few exceptions, the v e sse l s were sunk 
cdl ng the past decade. Re ports of hang -ups 
8- l oss of fishing gear r e s u lting from e n
oe t e rs with the wrecks have bee n reported 
tib) any fishermen. 

:Opies are available to the fishing indus 
~"" i !r'om BCF, 408 At 1 ant i c Ave. , B ost on, 
d v,S . 02210. 
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Conferences Scheduled 

The 22nd annual m ee ting of th e Gulf and 
Caribbean Fisherie s Institute , sponsor ed by 
the Univer sity of Miami's Institute of Mar in e 
Sc ien ces, will b e h e ld at the C ar illon H o te l 
Mia mi B e a ch, Fla., Nov . 16 -20, 1969 . F o ; 
mo r e information, write to E xecutive Sec 
re tary, Gulf and Caribbean Fisher ies Ins ti
tute, 10 Ric k enbac ker C a u seway, Miami, Fla. 
3 3 149 . 

The 14th annual mee ting of the Inte r n ational 
G ame Fish R e s earch Conference , sponsored 
by th e In tern a tion a l Oceanographic F ounda
tio n, will b e held a t the same ho te l, Nov . 21 -
22 , 1969. Wr ite : Intern a tion a lOceanographic 
F ounda tion, 10 R ickenbacker C auseway, M i 
ami, F l a . 33 149. 

U.S. Fishery Products to be Promoted 
at Overseas Trade Shows 

B CF has invited produce r s and processors 
of fish ery products to pa rticipate in t wo over
seas food trade fairs thi s fall. Bureau per
sonnel will coordinate a ll efforts to introduce 
and promote U. S. fishery products at the 
shows. Fishery pro d u c t s must be U.S.
caught, or processed in the U.S. to be eligible . 
Floor space, adequate storage space , and in
t e r pre t e r services w ill be provide d fre e . 
Participat ing firms are not requ ired to send 
repr e sentatives. 

H . E. Crowther, Bureau director, said that 
the purpose of the overseas trade shows is to 
develop and expand foreign markets for U.S. 
fishery and agricultural products. The Bu
reau has participated in 20 previous trade 
fairs, which have attracted leading tr a des 
peopl e in Europe . 

T he shows are scheduled for Sept. 3-8 in 
Bru ssel s, Belgium, and O ct. 4-10 in Cologn e , 
G erman y . 

P ar tic ipation agreement s will b e acce pte d 
on a f irst - come, firs t -serve basis. Deadline 
for receip t of th e agreements is August 1. 
Further information may be obtaine d from 
Off ice of In ternational T rade Promotion, Bu
reau of Commercial F ish 8r ies, 1801 N. Moore 
Street, Rm . 401, Arl ington, Va . 22209 . T e l e 
phone: a r e a code 703 , 557-47 31. 

c 
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Certified Shellfish 

J. David Clem 

People who eat oysters are usually more 
familiar with the injunction to avoid this fa
vorite seafood in the "non - R" months than 
they are with the unique public health prob-
1ems associated with these molluscan shell
fish. These problems of food sanitation and 
safety involve edible molluscan shellfish, es
pecially fresh and frozen oysters, clams , and 
mussels, and arise because of the peculiar 
life cycle and environment of these marine 
animals. 

For 44 years, the shellfish problem has 
been accorded official recognition in the 
c reation and continuance of a voluntary three
way (State. Federal, and indus try) consumer 
protec tion activity known a s the National 
Shellfish Sanitation Program. L as t July, the 
P r ogram was transferred to the Food and 
Drug Administration as part of FDA's new 
B ureau of Compliance. 

Why public health officials are concerned 
ove r the s e she llfish involve s many facets, 
including reproduction and grow1;h habits, 
methods of harvesting and processing, and 
other problems that have troubled the shell
fish industry since the turn of the century. 

of eating shellfish in a raw or partially coo 
state, that special health controls have ha 
be imposed and enforced. 

Oyster production in the United Sta 
reached a peak in 1910, before the pres 
sanitary control program began. Its decl . 
since that time has been caused by an exc 
of indiscriminate harvesting and exploitat' 
of this natural resource , uncontrolled poll. 
tion of many shellfish waters, shellfish 
seases, a meagerness of technological a 
vances in production, and an increasing la 
of consumer confidence in the sanitary qu 
ity of shellfish. Human consumption of se 
age -polluted shellfish has caus ed numero 
outbreaks of infectious disease . Becau 
there were no sanitary controls, the consu 
er could never be sure that the oyste 
clams, or mussels he was purchasing we 
safe to eat . Consumer concern was voic 
in an editorial in the IJournal of the Am 
can Medical Association I in 1905 : "Cons 
ers of raw oysters at present are quite at 
mercy of oyster dealers , presumably of va 
ing intelligence and conscientiousness. Th 
should be some means of preventing the 
tribution of sewage-saturated oysters in 
part of the country. Is this something t 
the Public Health and Marine -Hospital Se 
ice should take up? " 

Oyste rs, clams, and mussels must breed 
and live in estuari n e waters. The estuary, 
defined simply. is a coastal zone where sea 
water and fresh wate r mix. These mollusks Despite the AMA editorial suggestion 
feed by pumping es tua rine water through their took 20 years and an unprecedented outbr 
gills , filtering into their digestive systems of disease to prompt a ction in shellfish sa 
such s ubstances as algae, detritus, bacteria, tation. Late in 1924, major typhoid fever 0 

and whatever other suitable sized particulate breaks occurred. resulting in 1,500 caS 
and dissolved matte r might be present. An with approximately 150 deaths , all traced 
oyst e r. through m ovement of its cilia. can the cons umption of contaminated oyste 
transport water through its crude but highly The country was shaken by what later b 
coordinated anatomy at the rate of 20 liters came known as the "oyster scare." Sal 
an hour. This feeding action, however, con- dropped dramatically. In 1925, the Surge 
centrates substances with little selectivity. General of the Public Health Service call 
Therefore, the chemical and microbiological a conference of representatives from t 
quality of a mollusk IS visceral mass is a re- shellfish industry. the Department of Ag 
flection of the quality of the es tuarine water culture IS Bureau of Chemistry (now FD 
it inhabits. If the water is polluted,so is the the Commerce Department's Bureau ofFis 
mollusk. It is because of the ecology of these eries , State conservation agencies , and St 
marine species and their method of feeding. and local health agencies. This conferen 
along with the continuing degradation and pol- marked the beginning of an unparalleled c 
lution of our es tuarine waters and our habit operative agreement in the form of meas U!.-
The author joined the Food and Drug Administration in 1968 as Chief of the Shellfish Sanitation Branch in Bureau of Compliance. 
Article reprinted from FDA PAPERS May 1969. 



13 

~~esapeake Bay between Maryland a nd V irg inia and the bay 's tributari es are plentiful in both oyst ers and clams. Oysters are har -
wIth both hand tongs and powe r dredges, and oyste rm e n use bo th sailboats a nd power boats under Sta te regulations covering 

°t~ratlon. On.Maryland's Nanticoke River (2 and 3), workers tong up "ysters and cull o r disca rd those under legal marketable 
. e bay and rlVers are patrolled by Maryla nd Marine Police for illegal oyst ering in uncertified wate rs and for other violat ions 
Ih as those involving times and methods of harvesting. Power dredging fo r oysters in the Nant icoke is shown (4 ). The oysterm an 
~ pIer (1) is tending a "wet storage" operation in which harvested oyste rs a re suspend ed live in "float " conta iners under wat er by 

o ropes and winches until ready for processing. In a proc essing plant (5), shucked oyste rs a re washed with clean ice wat er in a 

(Cont inued following page .) 
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"blow tank, " which removes impurities and brings temperature down to 38-400 F. for storage and shipping . Checking a re Williarn 
Russell (center), FDA Baltimore District Inspector, and Frank Hobbs ( right), Chief, Shellfish Section, Maryland Departm ent of Health 
Division of Food and Milk. Live whole clams are desanded in clean salt water treated with chlorine and ultraviolet light to kill 
bacteria (6). The chlorine is later removed from the water . Mr. Hobbs ( right) watches with the plant owner a nd a plant ern ployee. 
Clam shucking is shown in a packing plant (7 ). Charles Harmon, a Wicomico County sanitarian 's aide , takes a sam ple of water (8) 
from the bottom of an oysterbed for coliform bacteria a nalysis . Detail (9 ) shows how the stopper stays i n the bottle until the holder 
hits bottom, is unstoppered when tension is released on the st ring , and restoppered when lift ing re t igh tens the cord . 



Insure the future safety of shellfish. Both 

I 
concepts and the agencies represented at 
conference are still very much in evi

I,.e today in the National Shellfish Sanita-
Program - -a consumer protection pro

:cn that has made considerable progress 
trengthening sanitary controls, adminis
ive procedures, and State regulatory ac
h es. 

L ach member of the National Shellfish 
: tary Program's three-way State, Feder

l and industry partnership has a defined 
.a of responsibility. The basic premise of 
! Program is that coordination and uni
'mity of control may be achieved best by 
tual agreement among the States, which in
. dually bear the chief responsibility for 
, sanitary control of the shellfish industry. 
e Federal Government coordinates pro

ram activities through the Food and Drug 
lministration, which assumed the shellfish 
!llitation function after a reorganization 
Ihin the Public Health Service. FDA is 
'ponsible for operating the Federal Gov
mentis share of the program through ad
istrative and technical machinery in its 

II Bureau of Compliance. A Shellfish Sani
'on Branch has been es tablished and staffed 
h personnel who were associated with the 
) gram in its former PHS location. 

All the coastal shellfish -producing States 
rticipate in and subscribe to the procedures 
,] ined in the National Shellfish Sanitation 
c g ram IS manuals of operation, which have 
~ n published by the Public Health Service. 
E States have adopted uniform rules and 
ulations administered principally by health 
, conservation agencies for the sanitary 
trol of the shellfish industry. Their re

~ nsibilities span a total range of controls 
l. c h begin at the shellfish growing areas 
d c ontinue through the processing and dis
±)Ution phases. Typically , a shellfish con
I agency makes sanitary and water quality 
veys of growing areas, classifies and pa
ls closed shellfish wat ers , inspects har

's ting methods and shellfish plants, makes 
oratory investigations, and provides any 
ditional surveillance measures necessary 
assure that th e shellfish that reach the 
!lSUmer have been grown, harvested, and 
cessed und e r sanitary practices . The 

te health departments issue operating ccr
cates to thos e shellfish shucking, packing, 

, acking, and shellstock pl ants whose equip
nt, method of operation, basic construc-
n , and product meet cooperative program 
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standards. Every package offresh or frozen 
oysters, clams, or mussels shipped in inter
state commerce from a State certified plant 
has been marked with an identifying number 
preceded by an abbreviation of the State name. 
These " certified shellfish" are guaranteed to 
have been grown, processed, and packaged 
under strict sanitary controls. 

It is not easyfor States to appl y the neces
sary controls . Trained and ex per i e n c e d 
personnel are needed in the biological and 
physical sciences , public health, engineering, 
law enforcement, and several other disci
plines to effectively administer an adequate 
sanitary control program. State agencies 
employ a total of 1,200 such personnel, either 
full or part time. The bulk of their effort is 
in making comprehensive surveys and resur
veys of shellfish-growing waters, and pre
venting illegal harvesting of shellfish from 
closed areas. A joint study by the Public 
Health Service and States in 1965 disclosed 
that two million acres of shellfish waters 
have been closed or restricted to the taking 
of shellfish. A total of 8.2 million acres are 
approved. The national trend is to close more 
estuarine waters where the shellfish grow, 
because they fa il to meet the rigid water 
quality requirements of shellfish -approved 
waters. 

FDA IS part in the Shellfish Sanitation Pro
gram is not only a continuation of former 
PHS activities, but also a strengthening of 
the coordination and assistance g i ve n to a 
State program. The FDA field staff, headed 
by Regional Shellfish Consultants in the six 
HEW Regions that have coastal waters, will 
continue to conduct annual evaluations of State 
control programs. Each review will include 
an analysis of the legal and general adminis
trative procedures, inspection of a represen
tative number of shellfish plants, and review 
of laboratory procedures and the effective
ness of closed area patrols. From the infor
mation thus obtained, Federal endorsement 
of a State program is either given or with
held, depending on the State program IS de
gree of compliance with national program 
standards. This regulatory procedure is a 
strong incentive for the State control agen
cies and the shellfish industry to encourage 
and follow good sanitary practices and to 
comply with the Manuals of Recommended 
Practice, issued jointly with the National 
Shellfish Sanitation Program participants . 



16 

Every 2 we ks , th FDA will b issuing 
the familiar national list of som 1,400 Stat -
certified interstat sh llfish shipp rs for th. 
information of food control officials through
out the country. FDA would lik. to se a 
greater distribution and us' of this lis t to 
assure that -onsum rs g t sh Ufiah from 
certified sources. 

ooperativ fforts to combat pollution of 
the water habitat of shellfish is n nl v T- nd
ing job and the smallest r la.'ation of vigi
lance could result in a f1' 'sh outbr c k of 
some health hazard to sh 'l1fish onsum .rs . 
Beginning in th 1960 's , th r hay !J(_cn::> v n 
outbreaks of inf tious 11< patitis, affe ting 
867 peopl , associat d with Uw (UnSllrnption 
of shellfish harv st d from pollut d wat 'I'S . 

Although th hepatitis virus is still tu bp i' -
lated by th laboratory, r 'curl' nc of such 
outbreaks can be and is 1 r v ntl'd through 
the effective application of program standards 
based on the use of indicator organi ms . 

Responsible F deral and tat' officials 
must continue to promotl' fundam ntal and 
applied research . FD will obtain sh Ufish 
research support from thl' ' la! ratori s 
administered by the Environm ntal ontrol 
Administration. These faciliti s an loca d 
at Purdy, Wash. , Dauphin Island, Ala . , and 
Narragansett, R. 1. In addition, r s' arC' h 
grants also will be available to qualifi d non
profit institutions with worthwhile study proj
ects in shellfish sanitation problems . to
tal of 11 such grants totaling $690,000 ha
been committed for the current (Hlfi9) fiscal 
year. 

If conditions affecting our estuaries re
mained unchanged, the need for res earch and 
technical assistance to other Federal depart
ments and State agencies would not be great. 
But the rate of man -induced degradation of 
our estuaries is alarming. Each time a ship 
channel is dredged, a new sewage treatment 
plant is constructed, a subdivision is made 
possible by filling a salt marsh, or a new in 
dustrylocates near shellfish-growing areas , 
the possible changes these a lterations may 
cause in the water quality must be evaluated . 
National Shellfish Sanitation participant s a r e 
working with conservat ion groups , water pol 
l ution agencies , water res ou rce pl a nnin g 
agenci es, and fis h ery groups to try to protect 
a n d preserve th e remaining na tu r al oys t e r 
beds and clam fla t s from pollution. Enhance
m ent and res toration of s ome she llfis h r e
s ources may be a chieved through concerte d 

a nd coope r a ti v Ho rts , bu more rig 
pollution pr vention ~JOd aba t 'mc:nt acti 
n . ·d ·d to rev ~rs . tllf. nation;) l t r ~ nd of si 
losing productiv shl.. l lfish-growing a 

subj cted to hiJzarrJuus pc)llution . 

I' /) will ontinue to provid th _ lea 
hip' nd {Jordin- lion n ssary to fo cu 

tpntiun on th rl ds of St~ t ag nei s and 
off l' tp hnh al assistane ~ and training 
grams f( r lat· and 1 eal h alth nd con 
vation p'1' onn 1. It or • ssistanee to S 
ag rl i sin S f cial studi s , laborator y rr. e 
ods , onsultatiun , and training" FDA 
tW( '[ hnkal rvi fe: Unit. , on locatec 
Dauphin Island , la ., and the other at Dav 
villI, f .1. om eUl r nt activiti s in t. t 

unit includ studi·s a! out th ffee ive:u 
of pra tic s involving chlorination of ew, 
rfluent, til •. fa of thos bacteria of sanit, 

signifi an in stuaries , th ff ct of dun 
ing swag sludg at s a , ways to natura 
purify olluLd hellfish , and til design 
cold watl~r \ ash systl m for chilling he 
fish . 

} rio<1i ally, m mb r of he 
h ~llfi h anitation I rogram m et at . 1 

::>hops to di cuss propos d technical and ~ 
ministrath' chang !S , n w d =-velopments, '3 

l' Sear h findings . In r cognition of the p a 
hi::>tory of th ~ heUfish industry in the lid 

tate and of th r lation hip of the, Tati 
hellfish anitation Program to the eifec 

us. of thi natural I' source, the 1964 . 
tional hellfish Sanitation Workshop endor 
th following principles : 

1. Shellfish are a renewable , managea; 
natural resource of significant eeonor 
value to many coastal communities, I 
should be managed as carefully as oU 
natural resources such as fo r ests , waH 
and agricultural lands . 

2 . Shel lfish culture and harves ting re 
res ents a beneficial us e of wate r in the e . 
tuaries . This use sho uld be recognized 
State and Federal agenc i es in planning a 
carrying o ut pollution prev e ntion and abat 
ment programs a nd in comprehensive pI 
ning for the us e of thes, a r eas . 

3 . The goals of th e Na tional Shellfish Sa 
tation P r ogram a r e : (1) th e continued s. 
use of this na tural resourc e, and (2) ach 
en courage m ent of water quality progra 
whi ch will pres e rve all possible coastal are 
for this benefic ial us e . 



r be more progressive oyste r and clam 
e rmen are looking to the future fo r ways 
f feet better controls ove r the growing, 
vesting, and processing of shellfis h. Cul-
'ng methods that . are being succes s fully 
, :I in Japan and some of the Europ ean coun 

s on the Atlantic and the Medite rranean 
e r one way to avoid some of the c alamiti es 

beset shellfishermen who in this count ry 
~ mainly on Nature's vicissitudes to p r o -

I
I a sustaining c rop y e ar afte r year. Con 
Iled cultivation and adoption of good con

irvation practices have provided th e more 
rsourceful U.S. shellfishe r men with a de -
dable supply and unifo r m qua lity product . 

In those countrie s that p racti ce extensive 
liificial shellfish culture and scientific 
ie llfish farming controlled breeding, selec
Otl of dis eas e r es i s tant s,trains , and close 
imtiny from spat o r juven ile stage to mar
It size have produced des i rable character
.,i c s and m ade high -yiel d shellfish farming 
ss ible . These controlled methods allow 
'vesting of excellent market quality oys ters 

Ilh in a year to 18 months a fter spawning. 
~caus e of site sel ection a nd preservation, 
rese techniques offer r e lative freedom from 
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contamination by human diseases. The oys
terman and the clammer in this country may 
be abl e to return to something of their former 
production level s by taking better advantage 
of such proved c ulturing methods. 

We believe that the shellfish sanitation 
program of the United States, which is ad
ministered jointly by the States, the Food and 
Drug Adm i n i s t rat ion, and the shellfish 
industry, has been highly successful in pre
venting t ran s m iss ion of disease through 
shellfish. We believe the program affords a 
challenging example of the achievements that 
are possible through cooperation of the State 
agencies, the Federal Government, and the 
affected industry. This general type of pro
gram will be continued by the FDA, subject 
only to those modifications necessary to meet 
changing conditions. Program improvements 
will be effected through increased research, 
development of better standards, assuranc e 
of adequate surveillance by State and FDA 
shellfish sanitation personnel, and through 
an increased awareness of the program ob
jectives in shellfish receiving areas. FDA 
will make every effort to ensure and main
tain consumer confidence in a safe and whole 
some shellfish product. 
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OCEANOGRAPHY 

New Ocean-Current Tracking 
Syste m Tested Successfully 

ESSA has tested successfully a new ocean
current tracking system that uses a satellit 
and a free-drifting buoy. This system also 
can provide satellite transmittal of oceano
graphic and atmospheric data collecled by 
the drifting buoy. The test was conducted in 
the Gulf Stream by ESSA and NASA. 

Test's Significance 

The test represents the first successful 
attempt at tracking afree-drifting buoy in the 
deep ocean with satellite telemetry. M. E . 
Ringenbach, Acting Director, Engineering 
Development Laboratory, Roc k viII e, Md . , 
said: liThe potential implication to the public 
and to the community of environmental sc ien
tists, as a result of the success of this ex
periment, cannot be overemphasized. Not 
only can ocean currents be traced accurately 
in this manner, but sensors on the drifting 
buoy can acquire oceanographic and atmos
pheric data, which can be transmitted with the 
navigational information. Through this tech
nique' oceanographic and atmospheric data 
can be acquired from remote regions of the 
world." 

The Test 

In the test, a buoy equipped with Omega 
P o sition Location Equipment (OPLE) was al
lowed to drift freely in the Gulf Stream off 
Florida's east coast. An Applications Tech
nology Satellite (AT S-3) interrogated the buoy 
upon command. The buoy's navigational data 
were relayed through the satellite to the 
Goddard Space Flight Center at Greenbelt, 
Md., for processing. 

The buoy was released about 15 miles off 
Miami, permitted to drift 24 hours, and re
covered about 18miles off West Palm Beach. 
It had traveled 66 nautical miles. During its 
course, it was tracked concurrently by an 
ESSA Coast and Geodetic Survey launch, by 
the 'Gulf Stream' (an oceanographic vessel 
operated by Nova University of Ft. L auder
dale, Fla.), and via satellite by NASA in 
Greenbelt, Md. 

A drogue chute was attached to the buoy a 
a depth of 90 feet. As a result , the buoy' 
movement was affected primarily by ocea 
curr nt, not by wind and waves . 

1-
New Nautical Chart Issued 
for New England Coast 

A new small-craft nautical chart covering 
N w England 's coastal waters from Boston, 
Mass., to Portsmouth, ew Hampshire, has 
been published by ESSA' s Coas t and GeodetLc 
Survey. 

The accordion-folded chart (613-SC) is on 
a scale of 1:40,000. It is sufficiently detailed 
to provide safe and efficient naVigation for a 
large part of the more than 100,000 small craft 
registered in Massachusetts and ew Hamp
shire. The harbors of Boston , Portsmouth, 
Salem, Gloucester, Rockport , and ewbury
port , all shown, support much commerciaL 
and recreational boat traffic . 

Fishermen ' s Favorite Area 

Color and infrared photography taken by 
the Coast and Geodetic Survey in 1965 was 
used in the chart ' s development to depict the 
rocky coast and offshore features . Hydro 
graphic information was updated from 1967 
Coast and Geodetic Survey surveys near Cape 
Ann. 

This section of the New England coast ha 
been afavorite of sport and commerc ial fish
ermen since the days when whalers put to sea! 
from the area. In 1967. commerc ial fisher
men from Massachusetts and New Hampshir 
caught nearly 400 million pounds of fish anel 
shellfish worth about 40 million dollars. 

Chart 613 -SC may be purchased for $1.50 
from Coast and Geodetic Survey agents, o n 
from Coast and Geodet ic Survey (C44), Rock 
ville, Md. 20852. 

iN 
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New Bathymetric Map 

of Bering Sea, Alaska 

A new ESSA bathymetric map of the bot
tom of the upper Bering Sea shows an exten
sive, relatively flat, basin about the size of 
Maryland and Vermont combined. An unusual 
feature of the 19,000-square-statute-mile 
basin is that it drains generally to the north 
toward the Arctic Ocean. 

The Area Covered 

The map(PMB-1, scale 1:250,000) provides 
the most detailed bottom topography ever 
published for the area. The area is bounded 

roughly by Seward Peninsula an d No r t 
Sound to the east, Little Diomede Island 
the north, St. Law rence Island to the s c 
and, on the west, by the U.S. -Russian Conve 
tion line, established in 1867 to separat 
2 jurisdictions. The s a floor adjacent to 
Seward Peninsula and St. Lawrence Island 
marked by numerous narrow ridges a 
basins. 

Map Is Preliminary 

The map is a preliminary one . It will 
replaced after new surveys have been co r 
pleted. It is the first of the Continental SI" 
series to include overlays showing geopJ 
sical displays of gravity and magne tics 
sides bathymetry. The geophysical overla 
are expected to be available by September 

ARCTI o EAN 

1I0RTOII SOUl 

-
Seabottom of 19,000 square stat~te .miles, . equal to Maryland and V ermont, covered by ESSA's new bathymetric map . Unusual featu l 

of the largely flat undersea basm is that it drains toward the Arctic Ocean. 
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laska's Inland W aterw ay 

Migrations Are Being Tracked 
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Fig. 1 - Principal New England waters fished by foreign vessels during May 1969. 



South Korean: The lone factory trawler 
:ilat had fished about a m 0 nth along Shelf 
dge in eastern Bering Sea returned home 
I T mid-May. 

In early May, a second South Kore an fish
operation - -1 processing refrigerator and 

s mall trawlers - -appeared. This fle e t was 
served when it sought shelter in U.S. t er 

~ orial waters on northwest Unimak I. It was 
ported nearly identical to a fle et that had 
"hed unsuccessfully in 1967 and 1968; that 

~ et took very small catches of pollock. In 
e May, a second refriger,ator and another 
wIer joined the fleet. 

o F PACIFIC NORTHWEST 

Soviet: Twenty-eight stern trawlers, 15 
lide trawlers, and 12 support vesse l s were 
lig hted. Most had come from off California. 
h ey fished almost entirely off Oregon, until 
ast week of May, when 10 v e ss e I s moved 
l()rth off Washington, Large c atc hes of Pa
ifi c hake were observed. Some side trawl
rs had an estimated 20,000-30,000 pounds 
n their nets, and substantial quantities on 
le decks. A large single tow abo a r done 
ie rn trawle r was estimated at about 80,000 
m nds. (In May 1968, 56 vesse l s had been 
ig hted.) 

Japanese: No fishing v e sse l s were sighted 
'Ir ing May. (Tw o stern trawlers and 2 sup
lrt vessels had b e e n r ep ort ed in 1968.) 

~ 'F CALIFORNIA 

S oviet: On May I, 12 stern trawlers were 
g hted fishing between Cape Mendocino and 
lie' Oregon borde r . One s ide trawler wa s 
u t hwest of San F ranc i sco. On May 5, an 
b e rvation flight faile d t o sight any vessels 
It w een Monte rey and t he Ore gon b or d e r. 

May 1968, 8 Sovi e t vessels had fished off 
l ifornia.) 

ll'L F OF MEXICO & SOUTH ATLANTIC 

No foreign ve sse ls were reported in May . 

()RTHWEST ATLANTIC 

For a third month, good weather afforded 
!ce llent surveillance of New Eng I and and 

' :d~le Atlantic coasts; 201 individual f ore ign 
3h J.ng and support ves sels were sighted - -1 80/0 
s s than the 237 r ep ort ed in April. (In May 

8 , 207 vessels ha d been sighted.) 
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The Soviet fleets inc luded 27 fac t or y stern 
trawlers, 116 medium s ide trawl e r s (131 in 
April), 4 factory base s hips, 1 refrigerated 
fish transport, 3 tankers, a nd 1 tug. 

OFF SOUTHERN NEW ENGLAN D 
& GEORGES BANK 

Soviet: Throughou t mon th, large groups 
of vessels we r e dispersed from south of 
Block Island, R.1., to e a s t ern s l op e s of 
G eorges Bank. Fish ing in those areas in
crease d early in May, when Soviet vessels 
gradually move d eas tward from the mid-At
lantic off N ew York and New J ersey. 

During first half of May, 90 vessels, most
ly side trawle rs, took herring and some mack
erelin a 30-40 mile a r e a, 50-6 0 miles south 
of Block Island. Sm aller gr oup s , about 50 
v e sse ls e a c h (ster n a nd s ide t rawlers) , were 
24-40 mile s s outh of Nantucket . Those 25 
mile s south we r e mostly s t ern trawlers fish
ing r e d h ake . A group of s t ern trawlers has 
b e en fishing red hake in this general area 
sinc e January 1 969 . 

Aft er mid -mont h, the main flee t shifted to 
s outh of Nantucket and the southwest part of 
Georges Bank. Catches were primarily her
r ing . At month's end, the fleet was spread 
along east ern slopes (southwest and southeast 
parts ) of Georges Bank, fishing in 30 -40 fath
oms. Cat ches were mostly herring. A siza
ble fleet , including about 20 stern trawlers, 
remained south of Nantucket fishing red hake. 

Lat e in May, U.S. fishermen sighted about 
100 foreign vessels, largely side trawlers, 
along south e as t part of Georges Bank and 
Cultivator Shoals. The fishermen said 30 -35 
were seining herring with huge purse semes 
and power blocks. A BCF Agent, observing 
from a USCG cutter, May 27 -29, reported 44 
Sovi et vessels fishing in 35-40 fathoms on 
nort heast part of G e 0 r g e s Bank, 15 miles 
n orth of Corsair Canyon. About 35, mostly 
SRTR' s , were rigged for purse seining. The 
gea r was used off the starboard side . Seines 
we r e deep - w ate r type . Two 1 a r g e power 
blocks were aft of the sup e r s t r u c t u r e. 
Fish were brailed out of the seine by a long
handled dip net and lifted on deck. Catches 
we r e mostly herring, but fish on one vessel 
appea red to be pollock . At least 3 factory 
base ships and 2 refrigerated fish transports 
were heaped with barrels . 

(During April 1968, at least 9 oviet me
dium trawlers e qui P p e d for purse s ·ning 
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Fig. 2 - C atamaran trawl e r 'Experiment.' 

were sight ed off L ong Island, N. Y., and Block 
Island. Seven were act ually seen s eining for 
herring. In September 1968, the Soviets had 
indicated that purse seining off U.S. c oast was 
exploratory , but t hat favorable results could 
lead to a more ext ensiv e fishery. Seining was 
described as a lower - c ost operation than con
ventional trawling.) 

The catamar an trawler 'Experiment' was 
s ighted on May 27, about 55 mile s south of 
Mar tha's Vineyard • . The first of her kind, she 
was unde rgoing sea trials off New England. 
The 1,000 -di splacement-ton twin-hulled ves
sel, teste d e ar 1 i e r in the Baltic, is said to 
have better maneuverability and stability than 
single hull trawlers . Each of Experiment's 2 
hulls is shaped like a conventional SRT-300 
medium side trawler, with 2 sternramps and 
trawl decks for continuous fishing. She can be 
used for bottom and midwater trawling and 
purse seining. 

Greek: During mid-May, the trawle ' 
'Paros' was Sighted on the Cultivator Shoal ; 
area of Georges Bank. 

OFF SOUTHER NEW E GLA D 
& MIDATLA TIC COASTS 

Soviet: About 30 vessels fished off Ne~ 
York and ew Jersey, substantially few erthar. 
the 100 sighted in April. The decrease was 
caused by an eastward shift of fishing opera
tions to areas off southern New England and 
Georges Bank. 

Early in May, 9 medium side trawlers were 
55-60 miles south of Moriches Inlet, L. 1. 
Large catches of herring and mackerel were 
observed on deck. Five factory stern trawl
ers fished 80 miles east of Cape May, N. J., 
but no catches were observed. 

By mid -month, 27 ve sse 1 s (mostly side 
trawlers) were in a 20 -mile area 65 to 8 5 



, 3 - Cuban freezer stern trawler (Atlantik class) 'Playa Giron.' Sighted during May 1969 south of Block and Nantucket Is 1 aDd s. 
(Photos - C . Philbrook, BCF.) 

te s east of Atlantic City, N. J., 10 to 30 
e s southwest of Hudson Canyon. Limited 
c~hes appeared to be herring. 

:P olish: Three factory stern trawlers, 25 
g e side trawlers, 1 factory base ship, and 
t 'a nsport vessels were sighted. 

lJuring first half of month 20-30 vessels 
~'t ed back and forth, fron: Long Island to 
! th of Martha's Vineyard and Nantucket. 
kaerate catches were mostly herring. with 
IDe mackerel. From mid-month 20 t o 2 5 
r e dispersed from south of Nantuc'ket t o the 
;stern slop e s of Georges Bank. C atche s 
r.e mostly herring. (A y ear ago, 25 t o 30 
lIsh vessels had fished off New York New 
rsey, and southern New England.) , 

East German: Three stern trawl e rs and 
>i..de trawlers fished among the P olish and 
n et fleets off southern Ne w Engl and . A few 
' s~ls were scattered off L ong Island and, 
e In the month, along the eastern slop e s of 

Georges Bank. Catches were identified as 
herring. 

Japanese: Early in May, 2 stern trawlers 
fished 85 miles south of Nantucket, and 65 
miles south of Montauk Point, L . 1. Tocatches 
were not ed and no further s i g h tin g s were 
made . 

Cuban: One factory stern trawler, 'Playa 
Giron, I was sighted among other foreign ves
sels south of Nantucket. 1 0 cat c h e s were 
not ed. This may be the first sustained Cuban 
fishery off New England. 

Bulgarian: A stern factory trawler was 
sight ed in early May fishing about 80 mIles 
sout heast of Cape May. In late l\lay, sh was 
about 60 miles south of Martha's Vmeyard. 
This was the first s i g h tin g of a Bulgarian 
fishing ve sse 1 off U. S. coasts. Bulgarian 
sources have been predicting the beginning of 
this fishery for several years . TO catches 
were observed, but it is bel i eve d she vas 
seeking herring and mackerel. 
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STATES 

Alas ka 

GOV. MILLER SIGNS 
'COAST' COMMISSION B ILL 

Gov. Keith H. Miller of Alaska has signed 
leg is 1 at ion creating the Commission for 
o c e a n Advancement t h r 0 ugh Science and 
Technology. He said: "With the COAST Com
mission established, we can pro c e e d with 
development of a comprehensive coordinated 
State planfor the wise multiple use and con
servation of our marine and c 0 a s tal re 
sources." 

The Law 

The law provides for a 10 -member com
m ission: 5 Alaskans experienced in ocean
ographic resources and problems, and 5 non
State members. The Commission is charged 
to begin a comprehensive study of the marine 
sciences and the marine and coastal environ 
ment in and near the State. 

* * * 
BCF METHOD SPURS KODIAK'S 
SEAFOOD WASTE MANAGEMENT 

Kodiak plans to ask the Fed e r al Water 
P ollution Control Administration for adem
onstration grant to apply the pro c e s s for 
shellfish waste utilization developed by Food 
Chemic al and Research Laboratories under 
BCF contract. This decision followed meet
ings c oordinated by BCF's Ketchikan Tech
nological Laboratory staff. It culminated in 
a State -sponsored public meeting in Kodiak on 
May 21 to discuss harbor pollution. 

Plant & Process 

A plant would be de signed to handle over 
80 million pounds of waste now bein g dumpe d 
into Kodiak's harbor each year. T he plant 
would cost more than one million d ollars . It 
would operate by 1971. 

The process separates t he waste mate rial 
into 3 products: (1) a hi gh-quality prote in 
concentrate, (2 ) a calcium c hloride brine, and 
(3) chitin for marketing a s valuable separate 
products. 

* * * 

PAN ALASKA ORDERS 
5 MULTIPURPOSE VESSELS 

Pan Alaska F ishe rie s, Inc. , has ordered ~ 
m ultipurpos e k ing- c rab fishing vessels total' · 
i ng about $1 ,800,000 . It i s t he largest singlE ~ 
order ever p laced i n t he k ing -crab industry . 
The 93 -f oot ste e l-hulle d ships are to be owne 
and operated by the fi rm . 

Capabilities of Vessels 

The new vessels are designed to be fulh 
adaptable to the other types of f ish i n g i\ 
Northern w ate r s . Besides t he ir king cra l: 
capabilities, the sea -water -tanked ve ss e 1 s 
can be used for scalloping, and in other t r awl
ing for bottom fish and shrimp. 

Oregon 

TUNA SCOUTS SAIL AB OARD 'SUNRISE' 

The Oregon F1Sh Commission ' s tuna scout ! 
s aile d from Astoria J une 28 ab oa r d thE 
chartered vessel 'Sunr ise ' on their annu a 
800 -mile se a rch for early arriving albacorf 
tuna off Oregon' s co a s t. The researcher: 
will m 0 nit 0 r oce a nographic condit ions a n 
test-fish for tuna 30 to 120 miles offs hore O! 

the cruise down t he Oregon c oast to t he CaL. 
fornia border . 

Daily radi o contact with the commission ' 
Astoria rese arch l ab orat or y will advise r n 
s earchers a nd fi s hermen of ocea n c onditio) 
and the loc ation of albac ore concentration s 
T his infor mation will be relaye d to Oreg jj 
t una fi she rmen, Oregon State University M; 
rine Sc i e nce Center, and to BCF , La JolU 
Calif., he adquarters for news disseminati 
t o the e ntire Pacific tuna flee t. 

Warm Water Important 

The abundance of the e lusive albacore 
Oregon is relat ed directly tothe presence 
warm water . Fish Commission biologists aJ 
encouraged about Oregon alb a cor e fishi! 
prospect s this yea r because of water tempe J 
atures. Through J u ne 15, these were con 
p arable to t hos e thr ou gh that date last yea 



lihenlandings set a record of almost 38 mil
lion pounds. 

Larry Hreha, Astoria -based biologist in 
:harge of the tuna exploration, believes Ore
l )n will have another good season in 1969-
;ti least about 20 million pounds or more. 
r: rough June 23, he reported, there were no 
, own tuna catches in California waters. This 
11 3.S a fairly good indication the fish will be 
ound off Oregon again this season. 

* * * 
lE CORD SALMON RUN TO 
')l..,OOD-CONrROL RESERVOIR 

More than 4,000 adult spring chinook have 
'eturned to Fall Creek Dam from a 1966 re
ease of 1.1 million unfeti fry, the Oregon Fish 
b mmission has disclosed. It was Oregon's 
lost successful attempt to introduce and rear 
d mon in a flood-control reservoir. 

The project on Fall Creek was completed 
y the U.S. Army Corps of Engineers in 1965. 
I h as upstream and downstream migrant col
~ction facilities. Rough fish in the stream 
'ere eradicated before it was filled. Then, 
~rly in 1966, 1.1 million spring chinook fry 
urplus to the Fish Commission's Willamette 
atchery were planted in Fall Creek above the 
21:n. They reared that summer in the reser
lir and reached an average of 7 inches before 
n i grating during December 1966 and Janu
y 1967. 

IJ~vival Exceeds Commission's Hopes 

T he collection facility was monitored, but 
e exact number of juveniles that migrated 
In the reservoir is not known because many 
~ aped through the dam's regulating outlet 

tl could not be counted. However, the spec
~ u lar return shows that survival far ex
e ded the commission' s hop~: 

It was difficult to get young fish into the 
<tn 's collection "horns' or exits, but the 
gineers' procedure of drawing the reser
lr down for the anticipated spring run -off 
~pe,d. Again this past year, the Fish Com
lss,lOn asked the Corps to evacuate the res
'TOlr completely to aid juvenile emigration 
:11 to flush out predators above the dam. 

Ie Return 

On returning, the 4,000 -plus adults, all 4-
t r -olds, enter a short fish ladder leading 
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into a trap. The collected salmon, along with 
other species, are then put into an" anesthetic 
tank." Rough fish are thrown away and the 
game ~pecies are h au led to a destination 
above the dam by Corps personnel. 

Plants have been made each year since the 
first in 1966. In 1970, even more can be ex
pected back because both 4- and 5-year-old 
fish will be returning. 

The Fish Commission says this return is 
an example of the tremendous potential in 
reservoir-rearing offish. Its earlier studies 
revealed excellent gr owth and survival of 
juvenile s a I m 0 n in reservoirs when there 
were few predators. The commission adds 
that this does not necessarily mean all dams 
are good for fishery resources; on the con
trary, many problems at dams are unsolved. 
However, certain impoundments may h a v e 
considerable potential to enhance a fishery 
if they are constructed and operated so the 
young downstream migrants are able to emi
grate. 

Juvenile Fish 

Most attempts at juvenile salmonid pas
sage so far have been unsuccessful because 
of inadequate collection systems, especially 
at high dams. Also, a t the high dams, there 
often is no spill and the juvenile fish may not 
"sound" or go down to enter the low-level 
entrance of the turbines. So, in the past, runs 
affected by such structures either have been 
forfeited or transferred to a hatchery. 

Recent commission studie s have con
firmed that some nonpower-producingflood
control projects might be used torear salmon 
without provisions for expensive and complex 
collection facilities for juvenile fish. One 
method of passing salmon smolts at these 
projects can be accomplished by evacuating 
a reservoir tothe level of the stream bed each 
winter; this is now being done at Fall Creek 
reservoir. 

The Fall Creek study is only one of 7 begun 
in the mid -50s to evaluate fish passage and 
fish behavior at public and private projects. 
The study is guided by a steering committee 
representing the Corps of Engineer,s, Oregon 
Game Commission, the Oregon FISh Com
mission, BCF, and the Bureau of Sport Fish
eries and Wildlife. 

* * * 
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LAST PART F WILLAME'l TE J' ALLS 
FISH LADDER BEL G BUILT 

Construction began Jun 26 on th third 
and final phas of the $4 -mUlion ftshway at 
Oregon City's Willam tt Fall , [. purt. d l ... d 

eubauer, D ire c tor of Engine ring fc r th 
Oregon Fish Commission. Th ish 'lay IS 
funded by BC F (partly by Pur tland n ['al 
Electric). 

The construction of a 750-1in al-fo 
and 2 mol' fish .... ay l1tranc( S wll! 

Salvaging Fish 

To salvage the fish, commlS lon blOl gists 
are gilll1etting the wet hole day and n 1 g h t. 
Carcasses are given to lackamas C unty for 
use in its institutional f od pr gram . 

Spring chinook scap ment abov th fall 
was good this year . The comm sSlOn' WII
lamette River hatcheries already have nough 
returnees to satisfy their artlficial-propaga
tion needs. 

Maine 

MECHA IZED SARDINE-PROCE Sli G 
EQUIPMENT TO BE TESTED 

Mechanized sardine -processing equipment 
from Stavanger, Norway, will be tested by the 
Maine Sardine Council in an attempt to im
prove and modernize the entire Maine sardine 
industry. The machinery will be installed in 
a canning plant at Prospect Harbor. 

Goal of Production Test 

The Council' s Executive Secretary, Rich
ard E. Reed, explained the project. The pri
mary goal is to del i ve r uniform -size fish 
speedily and efficiently - -with heads and tails 
removed - -to the women who place them in the 
cans. This would loosen a time -consuming 
and costly production bottleneck . 

II 

Produ tl n 1...10 

Florida 

to b 

Th yar 
valuabl 

Dr . H.. \ . 1'.1 nz 1, a biologist in the Ocean 
graphy 0 part me nt, ::;aid that If the expel: . 
m ntal plantin s were ::,uccessful they co 
sho \' th way to \ a rd replacing the coas_t 
natural habitats estroyed through dredgl 
and filling . There, natural gra cannot 
started again. 

"But we don't know whether it will work 
l\Ienzel added. "Barnacles may attach the 
selves to the blades of grass and weight the , 
down sothat the,rrassdoesn't wavelike ord~ 
nary sea grass. 

3 Areas 

The ribbon-like, 18-inch long, stran.dB 
artificial grass have been attached to plec 
of wire fencing. These will be put in 3 loc 
tions, each a 30 -square -yard area . 

One location will be in a dredged area alo 
the channel leading from the m arine lab h 
b or . Another will be in bare are as near whe 



ntural grass is growing. A third will be on 
,b ottom where no grass has grown before. 

roductivity of the artificial grass areas 
1 be compared with natural-grass -bottom 
( ductivity. 

a lifornia 

~ ES VIRTUALLY PAY FOR 
'~ ;H & WILDLIFE CONSERVATION 

IT'he California Department of F is h and 
\rrne reported on July 5 that Director Ray 
nett had t 01 d Gov. Reagan: "There are 
me 755,000 licensed hunters and 2,250,000 
c ens e d fishermen in California, and that 
~ ir license, tag and stamp purchases pay 
IJ'tually the entire bill for fish and wildlife 
I1servation activities in the State. The re

:ainder of the funds come from fines for fish 
Lei game violations, commercial fish taxes 
,ei federal aid money from the federal excise 
es on the sale of fishing tackle and sporting 

Im s and ammunition. The Department of 
sh and Game does not receive any General 
"lDd money for its operations." 

* * * 
)MMERCIAL LANDINGS & TUNA 
~ P MENTS DECLINED IN 1968 

C alifornia's Department of Fish and Game 
" provided this report on State fisheries: 

" California's commercialfishlandings and 
\ a shipments totaled 567 million pounds in 
8 8, a decrease of 22 million pounds from 
~ previous year. A 59 million pound de
e a se in the landings was partially compen
te d for by a 37 million pound increase in 
\a shipments. 

" Landings amounted to 445 million pounds, 
eie crease of 12 percent from 1967. The 
jar factors in this decline were the drop in 

lpjack tuna landings and the absence of a 
stantial anchovy fishery early in the year. 
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"As in 1967, yellowfin and skipjack tuna 
were the first and second ranked species, to
gether making up almost half of the catch. 
Jack mackerel was third ranked and anchovy 
fourth, revers'ing their 1967 order. Squid re
placed Pacific bonito as the fifth ranked spe
cies. The next five species, in order of im
portance, were market crab, albacore, 
Pacific bonito, bluefin tuna, and rockfish. The 
top ten species made up 88 percent of the total 
landings. 

"The most significant change in the land
ings was the drop of 51.7 million pounds in 
skipjack tuna landings, almost erasing the 
gain made in 1967. The anchovy catch de
clined by 38.6 million pounds, reflecting poor 
economic conditions for the reduction fishery 
early in the year. Other major decreases 
were a 6.3 million pound drop in Pacific bonito 
landings and a 2.8 million pound decrease in 
albacore. Bigeye tuna landings were down by 
1.0 million pounds, reflecting a change in re
porting procedures. 

"The most important gain was made by 
jack mackerel; landings increased by 17.5 
million pounds as fishing effort increased. 
Yellowfin tuna landings increased by 12.7 
million pounds even though international con
troIs limited the take. Squid landings jumped 
by 27 percent because of good market demand, 
and reached the highest level since 1946. 
Market crab landings were up by 4.3 million 
pounds, reflecting a record season in the 
Eureka area. Pacific mackerel landings rose 
by 2.0 million pounds to show a very slight 
recovery from the all time low recorded last 
year. Dover sole also showed a significant 
gain with landings increasing by 1.3 million 
pounds. 

"Tuna shipments increased to 122 million 
Pounds a 43 percent increase from the low 

, " level recorded in 1967. 


