einl Progreas Report on Forelgn Flahing Program at Blological

boratory,

The groundlish of the Jeorges Bank-Gulf of

en heavily fished for wany years - the landiugs
averaging more than 800 million pounds sanually ~ but the pelagle
fishes have been exploited only to a minor degree, Sinee the de-

cline of the mackerel fishery, the pelagic ¢stch hag consisted pri-

marily of immaturs herving talten in Maloe lushore watlers to the

extent of sbout 150 milllon pounds sanually, sad of school tuns

taken in Provincetown traps io the extent of sbout one milllon
pounds. There were alse neariy one milllon pounds of basking

mature swordiish taken annuslly.

A large ficet ol U vessels moved lnto the avea in 1001

and began an latensive exploitation of the stocks of mature herring

on Georges Hank, In 18982, the USSR reported landing over 350

million pounds of herving and 80 millions pounds of silver hake,

fisher-

Although the hervring stock is itsell is of no intevest to U

myen, the intensive fighing aciivity of this lovelgn fleet immediately

valged the guestion: “hat effect doss a decréase in herving shan~

dance have on the speciss which bave traditionally been of lmport-

ance to the United Siates?” The

adia Hole Laboratory wae allot-

ted funds in figcal yvear 1963 to investigate il question,




Program, The program set up to study this question as-

gumes that the |

best anawer lies in an undevgtanding of the predator-

prey relationships of the principal species of fish lnvelved and in

the matter of food competition, In other words, we must know the

food hmbits of the species and how these may vary with chasging

to this report,
The second step was to design a program for sempling which

expacied to provide the minbmurs necesnary

waight reasonsbly be
information requived concerning our species in this sves, Briefly
this consists of ohserving st selected stations the smount of food

ﬁ’gﬁﬁ%ﬁ%ﬁ* the smoun

cies of fish, the rate of digestion, the vate of leeding, the
vegeneration of available invertebrate food both benthic and pl

quantitetive anslygis of all the {mportant intervela~

tiona, iragraphic ehesrvatione are made at the game gtations

coneurrently,




3000 stomach contents anslyzed and several hundred liver glyesgen

determinations made,

2, Albatress IV Crulse 3.5, 18 June to 19 August, 1063

Zeventetn buadived stong

che from 41 species weére examined
during the gurvey portion of the crulge. In addition, over 500 stom~
ache were collectsd lovr detalled ansiveis in the laborstory, Five

sreas were studled in detall 1o determing the phivio- and zooplanikton

hydvography snd fish feeding behavior., A% each of

s water column

these five areas,; collections were made throdghout ¢

%

Jue humived sng el

iy samples of phyte-

-
o

£

jaakion wers brought back to e Whoratory for further st

Fithin te lnboratery work is nearly co

eted oa & study of the

feeding of juvenlie redfish, This gpecies spends ils Hrst months of

iife sl the puriace and ie one of the predondesnt lorme [rom Juse 1o

Cretohsy,

Detalled snalyses of stomach contents ave conlisuing, To date

3 800 have been completed,
5. Laborstery studies of the changes in glycogen storage in the liver
are underway in an effort to determine the velation of amounts salen

to the metabolic rates of vavious species, Ulthww

tely thege studiss

3

will meke it poasible to guantify food vequirements and

o move pre~

clésly determine the gignilicance of comnpetitive feeding,

&, The problems of distribution of food organisms are

ing studied

to provide & basis for evalusting the fee s behavier of the fleh spe-

&

ious food species,

cies competing for vay

S



wnples of squid {more than 1000) bave been taken on

tross crulpés for the purpose of stomach analysis,

cusaion. Un the basis of feeding beb

avior, Gulf of
Maine tighes may be divided into two categories, The frat, vep-

regented by such cies as the haddock, vediiah, skates snd cer-

tein flounders, deponds § Iy on the food srpsaisme svailable

on or within the bottom sedlments; the second depends on food

‘The avallable dats

sreaniems generally svailable off

vized ia Table 1,

are suo
It is clear from the data presented in Table 1 that direct

competitive feedlng must occur between the species in group twe,

suld gupply, some of thewm

Teo 2 limited extent herring,

pan larval and juvenile groundlish when

re pregent, The sbsence of hevving diverts the atlention of

iy predators to oibéy fsh species ae prey, Silver heabe is abune

dant and vorsdious, i also chmnmabelistie, Thiz charecteristic

probubly functions as & bullt In coatrel of {46 own density, The

gilver hake thus apoesars to be an extremely imporient "baffer”

species in the community, The j
noticeably shifts its attention to other species

are shundant, 28 o

aaed to herring, pollock will gorgs themselves

gly.
The Atlastic macherel octuples almout precisely the same

ecologicnl niche ng the berring, These two species tend to scoupy






different areas and thus do ng

y o & gigni-

fiesat extent ln cur walers today, At present the mackersl iistion

is & shadow of its former self, When sbundent, the

pevsl woul éﬁﬁ

grounds, divectly eon

ies of liex and Loligo. Preliminary

stodiss at the Woods Hole Laboratory conlivm the gensrally §

rily feed upos fishes, Herring is

probably thelr major food item in the ares wheve berring ls sbundant,

Technlaues for esthaating e sbundance of squid have aot heer

dgeveloped, It le obvicus that aquid are, however, very sbuw

% g

s i

et be congldersd ug highl o

y significant predators within the

WMalne sad Georges Bank

sbout as sbundant as silver hake, Io the

- gvent of a gevious decline

s of the herring, squid would prul

oly fivst turn to the

& Hving near the surface, These species would

ﬁ@{%s %E@@@E‘? wag ver %ﬁﬁ%ﬁ@y %i@%ﬁ@%@ﬂ and siher miner

Bauld themgelves are preyed apon by wany ground-

wdly in proportion o thelr appivent sbundance,

raice” of the doean,

sevving as fodder t & very large number of other flshea, squid,

whales, and porpolses, Auy sigeifieant reduction in their sumbers

will inevidably incresse the predator preasuve on other species,




ly to the stability and productivity of the mavine fieh conumunity,

ir populations can only lead

and any undes fehiv

g pressure on the

sventually o msjor i‘*@@@ﬁﬁ%‘%miﬁ;ﬁé within the fish community, Az

yet it s

lmpossible to say what these readjusiments may be, but

theve is no evidence to suppose that they will be

bensficial to the

food velations on a8

gquantitative basis i y af

informetion vo-

quired to o

nterepecifie shundanece

veldtions,

io/iijes

.
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Regioanal Director, BCF Beglon 3 4 Hovember 1883
Gloucester, aes.

Laboratory Dirvector, BCF Biol, Lab,

ods Hole, Mass,

g

Foreign Fisghing Program

Replying to vour memorandura of 25 Oetober, I have re-read
the special progress report since falking with Bernde and am
a little surprised that he feels the opinion is expressed so
emphatically there that & reduction in herring population would
be deleterious o the groundfish populations, Certainly this
Laboratory is taking no such stand,

The statements made regarding the predator-prey relations
ave all based either on published reports or on our own stom~
ach analyses. The interspecific relationsghips are preity well
known now on & qualitative basis bul, as polnled out in the last
paragraph of the report, our job now ig to bulld up enough
guantitative datz so that we can make gome valued judgements
on the interspecific sbundance relations,

Depleting the herving gtocks might have a harmiul or a benefi-
cial effect on the groundiish stocks, or might have no effect at
all, ¢ slmply don't know at this stage of things, It is the
purpose of the program to seek the answer, I we had the
answer, we would close out the program.

Herbert W, Uraham
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Ocrober 23, 18

o+

Laboratory Director, BCF Bisl. Lab.
Boothbay Harbor, Maine

Forelgn Fishluz Progranm

w5

nods Hols “f‘ﬁ?ﬁ%@ Raport
"%rﬁ &%g recent publicity in
1 oall @%%%& ize an aspect
: %alfag E%yg iwi% is

Following the request from yvour office, a com
on Foreign Fishing was forwarded to me, This
TIHE magazine, and the statewments E
of the problem which 1 cannot defen
the lﬁ?%i&@ai@ﬁ that the offshore herri; oy 2
mercially lmportant groundfish specgies, I am @'é%@ﬁiﬁ& a %@Eifﬁﬁ copy mf thﬁ

article in

2

TIME for vour referance.

I have discussed the Womls Hole @@u?? with Dy, Crabas op the o

lined to him the particular aspects with which I am ﬁﬁﬂﬁﬁ?am%@ ia 1@1E;g wy
shipctions are directed to 5%*& ﬁ??ié which suggest that with t

herring from Georges Bank, predators normally feeding on this ?,»‘:x@ w;ii turn
to the groundfishes 23 3 %ﬁ@%ﬁ% gf fopd, The h,&r@ alludes to readjusitments
within the fishing community vesulting from ' shing pressure 1 herring
and follows with a statement that ", ., . theve 3% ne avzé%ﬂﬁ@ to suppose that
they will be beneficial to the Hew %mﬁi@hﬁ fisheries.” 1 ses no rsason that
these adjustments will be any more serisus than those experienced with undue
pressure on groundfishes, and argus that there is no evidencs to suppose that
these readjustments will be detrimental,

j&

br. Graham ?ﬁiﬁﬁ%d out that nhe intended the report to be speculstive and 1 can
understand his reasoning iln this regard; however, the text is not always prope

ly gualified and statements that were spparsntly intended as speculative have
been presented 23 trulsms which are misleading., 1 mm in full agreement with
the 1@&@@%&&&% and need for studying the inter- and intra-specific relationships
of fishes in the Gulf of Haine and am in agreement with the approach to the ?r@%m
lem, but care wmust be exercissd so that comclusions are not made prematurely gr
without proper evidence. Dr. Graham and I have declided that we gﬁ&ii increas
our.contacts on these matters of importance to both laberatories, and I %%ﬁaa
that this will provide a worthwhile review of sach labsratory's efforts and
eliminate any blsunderstandings that might otherwise develop.

»«g

i

Berpard B,

£

‘nclosure
ce:  Dr, Grahes




badgered by the Russians in the North
Pacific. Insh corvettes have scatiered
Dutchmen and Belgians from Ireland’s
herring grounds. and Canada last year
ordered a Russian fleet out of the Bay
of Fundy, Even the conference table
can become chillv: last week in Tokyo,
Japanese. U.S. and Canadian delegates
labored  through the fifth week of
4 conference stalemated by 2 US.-

Canadian refusal to let Japanese fisher-

men fish for trout. halibut and salmon
east of the 175th longitude.

Cannon Law. Behind most of the fish
wars 8 a confusing juridical problem
that  three nternational conferences
since 1930 have faled fo solve, Since
§703, when they based original meas-
arements on 18th century naval cannon
runges. major nations generally have
established their territorial limits  at
three miles offshore. But fishing limits
are something else, and more and more
nations are pushing their boundaries be-
yond three miles—Mexico nine miles,
Canada to twelve. and such pations as
Chile, Peru and Ecuador to an im-
perious 200 miles offshore. Many na-
tions have seted on a twelve-mile lim-
it. but the U.S. up 10 now has refused
fo rtecognize any jurisdiction beyond
the traditional three-mife limit.

tnternational feuding has flared be-
cause the oceans. from which primeval
life came, have become more and more
an important source of food for a world
Jaced with the prospect of overpopula-
fion. Since the beginning of the century,
the fishing yield of the world has in-
vreased tenfold, from 4,400,000 tons to
45 million tons; by 1970, the catch is
expected to equal 61 million tons. More
than 200 countries send fishing boats to
«¢u to help feed their populations, and
18 of these countries account for the
areai bulk of the world’s fish catch,
amounting to more than $3 billion
worth a year. There are 4.967.000 com-
mercial fishermen at work, and in the
1.8, alone well over half a million peo-
ple are employed in fishing and related
fields—cleaning, canning. packing, dis-
sributing. But  fishing ranks far, far
down on the list of U.S. industries; in
3 years. meat-eating Americans have
kept their consumption of fish un-
changed at short of eleven pounds per
person.

Just as bread or meat is the staff of
life for many nations, for others fish is
the very stutf that life is made of. Fish-
ing plays a vital role in the cconomies
of dozens of nations, such as Japan,
Ecuador. Peru, Canada and Norway.
For many food-short nations, the “pan-
ic for protein” to feed their people
feads only to the sea, which now con-
iributes a meager 12% of the supply of
antmal protein consumed by the human
race. Throughout the world, the fishing
mdustry not only supports thousands
of fishermen—who lead probably the
roughest and most ll-paid lives of any
workers-——but countless satellite indus-
tries. From Madagascar 1o Greenland,
the catch of the seq, ranging from the
lordly tuna through the pedestrian cod

TiME, OCTOBER 11, 1963

and herring to the rarer but ofien treas-
ured whale and shark, is industriously
smoked, fried, salted, baked, dried,
roasted, stewed, pickled, casseroled or
even caten half-rotten {(as in Iceland) or
ite raw (as in Japan). s
eshuffled Ranks. Despite this, only
about 15% of the world’s edible fish
stock is being fully exploited. The trou-
ble is that the exploitation has taken
place in the known and favored areas,
mostly within 100 miles of land, where

)

a concentration of effort has often led
to a depletion of valugble fish. The Rus-
sians off Cape Cod, for example, are
out for herring -rather than the hake,
haddock and cod that most American
fishermen are after-—but the other spe-

M

SERVIMG FISH AT MANHATTAN'S MEDITERRANMEE
Out of a vast wilderness.

cies tend to disappear after the herring,
their natural food, becomes scarce. In-
dustrial pollution in such nations as
Japan and the U.S. has tended to drive
the fish farther from shore and to make

worse the lot of the smaller inshore
k@fsherman. Wml
Scientists like to talk of the sea's

“harvest,” but the sea is a vast wilder-
ness, and fishing is essentially a hunt for
an unstable and unpredictable com-
modity. Despite its importance o 50
many nations, fishing is still one of the
world’s most backward industries, esti-
mated to be about at the stage that ag-
riculture was a thousand years ago. To
fisherman and scientist alike, the 139
million square miles of ocean are still
mostly a mystery—but the mystery at
fast is being approached in a more sci-
entific way. Today's fishing boats have
doubled in size, and they are built so
that they can haul their nets over the
stern instead of hoisting them alongside
in the laborious old “otter” process that
tired crews, reduced fishing time and
endangered fishermen in heavy weather.
They are routinely eyuipped for better

fishing with such sophisticated eleciron-
ic devices as Fathometers and radar,
sonar and loran.

U.S. tuna men have changed their
ways—and increased catches—by using
giant purse seine nets instead of old-
fashioned baited hooks. The Japanese
have pioneered in a new and promising
field called pelagic—or oceanic—fish-
ing. Almost all fishing is now carried
out at the surface or on the bottoms
of the continental shelves that jut
from the world’s mainlands. By experi-
menting with trawling at mid-water
reaches, and gauging depths by telem-
etry and echo soundings, Japan and
such other nations as Ieeland are open-
ing up a whole new field of mid-ocean
fishing. ‘

The changes in technique have al-
ready reshuffled rankings among fishing
nations. Before World War 11, the U.S5.
was second, behind Japan. The Japa-
nese, who consume five times as much
fish per person as Americans, still lead
everyone. But Japan is followed by
Peru, which has forged an incredible
industry (7,000,000 tons last year) al-
most totally out of the anchovies that
are borne up the Peruvian coast on
water currents, and Red China and Rus-
sia are now third and fourth. The U.S.
has sagged to fifth place by allowing
its fishing fleet to atrophy—even though
it imports more fish than any other
nation in the world.

Factories ot Sea. Armed with mod-
ern methods, the fleets of the world's
major fishing powers roam far from
their homelands in search of a good
catch. The Russians and the Japanese
have perfected decep-frecze factories
right on board ship that engble them to
stay at sea for up to six months. The
Russians lead in oceanographic studies
that help them find good fishing
grounds, and have perhaps the worlds
most modern fishing fleet. They fish in
fleets shepherded by 15,000-ton mother
ships that carry helicopters to spot fish
schools and frogmen to untangle nets;
occasionally, the Russians ¢ven use sub-
marines to lead their trawlers to happy
hunting grounds.

The future of fishing is even more
exotic, to judge by the U.M. fishing
congress held recently in London. Japan
is trying out salt-pond “farms” on the
Inland Sea, where yellowtail and sea
bream are raised and dumped into the
adjacent sea when grown. England is
farming plaice somewhat in the manner
that trout rivers are restocked. The 600
delegates from SO fishing nations at the
congress also saw the coming use of
underwater television, fish hunts by sub-
marine, fish herding by means of elec-
tric fences or bubble barriers, unat-
tended sonic devices that could float
like logs and signal the approach of
schools—and even fish mating calls sim-
ulated by scientists as potent lures,
Some day, as couairies turn more and
more to the sea to feed their growing
population, the hunters may all become
scientists, and the ancient sea may firal-
Iy be persuaded to vield a harvest.
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‘ Buresu of T
Atin,: Chief, Branch of }

October U

foreign fishing program at the Woods
Biological Laboratories,
mation on the purpese of the program
on the results that are taking shape.
for publication but are designed te kesy
up-to~date on our work,

It is suggested that the reports be circul
Gharrett for his information and interest,

Attachraents

ce: Dr, Graham VY
MWy, Skad
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