
Using the sea around us 

As this article goes to press, the fourth session of the United 
Nations Conference on the Law of the Sea is in progress in 
New York. Obviously we cannot see into the future, so we 
cannot know the outcome. Nevertheless, it seems likely that 
at this session or at later ones a convention will be drawn up 
that will give maritime nations jurisdiction over all the ocean 
within 200 nautical miles of their coastlines. As a result, 24% 
of the earth's surface that has traditionally been 'open sea' will 
come under national control. 

Probably national influence over these 
waters will be of two types—the existing 
3-mile zones of territorial waters will be 
expanded to 12 nautical miles from the 
coastline, and each maritime nation will 
also be able to claim a further 'exclusive 
economic zone' out to 200 nautical miles. 
Other nations will not be automatically 
excluded from the 200-mile zones, but the 
nearest country will have the right to have 
the first bite at the cherry of any resources 
within them. 

The exclusive economic zones are about 
two things—minerals (especially oil), and 
fish. If the nation claiming the zone wants 
to keep others out, then it will probably 
have to be able to show that it is making 
full use of the resources within the zone, 

Australia supports the concept of the 
200-mile zones. Should they become 
reality we will have one of the largest. If 
we are to be able to support our claims to 
the resources of this huge segment of 
ocean we will have to know what's there. 
We have very little idea at present. This 
article concentrates on some of the little 
we do know about fish. 

By world standards the Australian 

fishing fleet is small but efficient. By and 
large, the waters around our continent do 
not support the great concentrations of 
fish seen off the coast of Peru, or in the 
North Sea. Nevertheless Australian 
waters could more than supply our own 
needs. In this beef-eating country, a lack 
of markets is the main factor that has kept 
the fisheries to their present small size. 
Some, like the one in Western Australia 
for western rock lobster, which exports 
almost all of its catch to the United States, 
certainly are using their resource to its full 
potential. Many others do not. 

Sea fisheries are of three types. They 
are based on: 

• inshore fish, crustaceans, and shellfish 
along the coastline and in estuaries 

• fish that live on the sea bottom on the 
continental slope 

• pelagic fish that permanently swim in 
the waters between the surface and the 
bottom 

At present most of our fisheries harvest 
either inshore fish or those on the 
continental slope. Best understood are the 

shallow-water fisheries for scallops, rock 
lobsters, prawns, oysters, and abalone. 

Pelagic fish little known 

Our commercially harvested pelagic fish 
include bluefin tuna, skipjack tuna, and 
jack mackerel off south-eastern Australia, 
and the Australian salmon, which is 
mainly caught off beaches around the 
continent's southern coastline. Of these 
only the bluefin tuna and Australian 
salmon are fairly well understood. The 
CSIRO Division of Fisheries and Ocean
ography has had major research programs 
on them for many years. The Japanese 
have also studied the bluefin tuna in 
detail. 

It's not really surprising that we don't 
know much about the species away from 
the coast—fishing for them requires 
expensive boats and equipment, and the 
small local markets haven't made it worth 
anybody's while. Large steam trawlers 
based on Eden, N.S.W., were used in the 
past, but none remain. 

Relatively little research has been 
carried out into pelagic fish resources here 
in Australia. Back in the years 1909-13, 
the Commonwealth government's 
research ship Endeavour located extensive 
trawl grounds in Bass Strait and off New 
South Wales. Just before and after World 
War II, the research vessel Wareen, 
belonging to the forerunner of the 
Division of Fisheries and Oceanography, 
explored the possibilities of fishing for 
tuna, jack mackerel, pilchards, snoek 
(barracouta), and Australian salmon. 
During the early 1950s the Division also 
carried out fisheries studies from the 
Derwent Hunter—a picturesque three-
masted sailing schooner. 
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Fisheries research vessels past and present: Derwent Hunter and Courageous. 

No further studies away from the coast 
could be made until the commissioning in 
1970 of the 220-tonne research vessel 
Kapala by the New South Wales State 
Fisheries Department. Last year the 
Division of Fisheries and Oceanography 
chartered the 287-tonne vessel Courageous 
for 3 years to enable it to assess the open-
sea fisheries resources around the Aust
ralian coastline. The Division's planned 
1860-tonne research vessel will also be 
used for this purpose as well as for 
oceanographic work. 

Kapala can make trial catches on the 
continental slope down to depths of about 
700 metres. Her cruises have revealed 
fishable stocks off the New South Wales 
coast that include royal red prawns, jack 
mackerel, and possibly gemfish. 

Courageous is being equipped with 
very sophisticated electronic equipment, 
including echo-sounders linked to an 
on-board computer. This will enable her 
to estimate the total size of fish stocks in 
the region she is covering. At present she 
is still working up her equipment and is 
concentrating on finding out how large 
the jack mackerel stocks off eastern 
Tasmania and in the Tasman Sea really 
are. 

Jack mackerel studied 

The jack mackerel is a true pelagic fish. 
It is completely unrelated to the mackerels 
of the Northern Hemisphere (unlike the 
Spanish mackerel, which is found around 
the Australian coast and is also fished in 

European waters). The species is mainly 
suitable for canning. A fishmeal plant that 
operated for several years at Triabunna, 
Tas., using jack mackerel has now closed. 

These fish are often found by day in 
schools deep down in the Tasman Sea. 
Early results from Courageous indicate 
that they come to the surface at night, 
possibly in schools but the Division isn't 
yet quite sure. At present the maximum 
sustainable yield of jack mackerel is 
thought to be about 100 000 tonnes each 
year. The Courageous program should 
sort this question out. 

Two salmon stocks 

Like the jack mackerel, the Australian 
salmon belies its name. It's not related 
to the Northern Hemisphere salmon at 
all. It has been caught for many years 
around the southern coasts of Australia, 
and the annual catch varies between 2500 
and 6500 tonnes. The resource is thought 
to be fully exploited. 

Dr W. B. Malcolm, then of the CSIRO 

Division of Fisheries and Oceanography, 
studied it during the 1950s. He showed 
that there are in fact two stocks of 
Australian salmon. The eastern sub
species inhabits the waters off the Tas-
manian, Victorian, and New South Wales 
coasts. The western subspecies again 
inhabits the waters off the Tasmanian 
and Victorian coasts, but its range extends 
westwards along the South Australian 
coast into Western Australian waters to 
just north of Perth. 

If we are to be able to support 
our claims to the resources of 
this huge segment of ocean we 
will have to know what's there. 

Australian salmon—one of the riches 
of the sea. 
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The fishing fleet at anchor—Ulladulla, 
N.S.W. 

For some unexplained reason Aust
ralian salmon form very dense schools 
just off the beaches of the southern 
Australian coast. Fishermen from the 
three southern mainland States use this 
behaviour to advantage by enclosing the 
schools in large 'seine' nets, which are 
then hauled onto the beaches. 

Dr Malcolm deduced that the western 
subspecies spawns in the west—probably 
at sea, mainly off Busselton south of 
Perth. Eggs or young fish then move 
eastwards, presumably on the eastward-
moving coastal current across the Great 
Australian Bight, to nursery areas off 
Tasmania, Victoria, and South Australia. 
Adult salmon then migrate westwards 
once more to spawn. 

South Australian fishermen were thus 
having first go at the same stock as the 
Western Australians, and heavy fishing 
in South Australia may be reducing 
Western Australian yields. 

Recently the Western Australian 
Department of Fisheries and Wildlife and 
the CSIRO Division of Fisheries and 
Oceanography have begun a new co
operative study to work this aspect out. 
Dr Clive Stanley from the Division is 
catching, marking with tags, and releasing 
salmon off the South Australian coast, 
with the assistance o f the State Depart
ment of Agriculture and Fisheries, and 
off Esperance in Western Australia. Dr 
Mike Walker of the Western Australian 
Department is doing the same off 
Busselton. 

Large school of salmon off a Western 
Australian beach. The black dots are 
dolphins herding the school. 

If fish tagged by Dr Stanley in South 
Australia turn up in Western Australian 
nets, then the two fisheries must be using 
the same stock. However, it may well be 
that many of the young fish do not move 
as far east as South Australia. Tagging 
young specimens at Esperance should 
indicate whether this area too is a major 
source of recruitment for the Western 
Australian fishery. 

Bluefin tuna 

In some ways, on a rather larger scale, 
the world bluefin tuna fishery seems to 
have its similarities. The Australian tuna 
fishery catches about 10 000 tonnes each 
year, which just about keeps the Aust
ralian market supplied. Apparently there 
is only one stock of this species. It spawns 
south of Java. Tuna then migrate down 
the Western Australian coast, across to 
south-eastern Australia, and then out into 
the Southern Ocean. The Western 
Australians catch mainly small 2-year-
old fish. Then off south-eastern Australia 
the fishermen catch 3-, 4-, and 5-year-
olds. The Japanese catch the fish mostly 
at an age of 7 years or more out in the 
Southern Ocean. Bluefin tuna can prob
ably live for more than 20 years. 

Does each fishery reduce the yields of 
the one further down the line ? Japanese 
and Australian scientists have been 
discussing this for some time. Dr Garth 
Murphy, who is in charge of the 
Division's pelagic fish research program, 
doubts that the Australian fisheries are in 

Bringing in a beach seine net full of 
salmon. 

fact having much effect on the Japanese. 
Off both western and eastern Australia, 
the fishing industries are only taking 
those fish that are easily available in 
concentrations near the coast. These 
must represent only a fraction of the total 
population. In addition, young bluefin 
tuna of about 2-3 years of age also occur 
off the eastern coast of Africa, indicating 
that some migrate from Java to the 
Southern Ocean by this route. 

Bluefin tuna isn't the only one we 
could catch. The related skipjack tuna, 
which like the bluefin migrates over huge 
distances, also moves along the eastern 
and southern coasts of Australia in large 
numbers, and once canned it's in
distinguishable from the bluefin variety. 
The skipjack tuna is probably at least as 
easy to catch as the bluefin, but is much 
smaller. This fact, which makes it less 
efficient to handle, probably explains its 
lack of popularity among fishermen. 
Australians do catch a small tonnage of 
this fish nowadays, but larger quantities 
would have to be exported in competition 
with other countries. In Papua-New 
Guinea, where a fishery has been 
operating for 5 years or so, 40 000 tonnes 
of this tuna are now landed. Little is 
known about skipjack tuna stocks around 
the Australian coastline. 

Proper fisheries management 

It's one thing to find resources offish, but 
the bitter experience over the centuries is 
that if the resource is to be used as a 
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Krill, whales, and the future 

We hear qui te a lot these days abou t kr i l l— 
that shr imp- l ike mar ine animal tha t l ives 
in the seas a round Antarc t ica . U n 
doub ted ly it could b e a great source of 
h u m a n food. T h e general consensus 
a m o n g mar ine scientists is t h a t it should 
be possible to harvest some 50-100 mill ion 
tonnes each year— a quan t i ty similar to t he 
whole world fish catch. As it h a p p e n s , the 
Antarc t ic waters to t he sou th of our 
cont inent h a p p e n to be t he ones conta in ing 

Japan and Russia have been the main 
countr ieS looking in to catching a n d 
processing kril l , bu t Wes t G e r m a n y and 
N o r w a y are n o w beginning to do so too . 
Australia p robably won ' t 

U s i n g krill has its p rob lems . I t doesn ' t 
keep well. It goes off wi th in 3 hou r s , so it 
has to be processed on t h e catcher boats . 
T h e Japanese h a w marke ted frozen 
blocks of boiled krill, and the Russ ians 
have been p roduc ing a protein paste made 
from it. Russ ian and Japanese housewives 
seem to b e p repared to buy these offerings. 

Kril l harves t ing may have ano the r snag, 
especially if it becomes established in a 
big way. Kri l l happens to be the food of 
pelagic fish, pengu ins , crab-eater seals, 
a n d t h e much-sought -a f t e r ba leen whales . 
Na t ions are making cons iderab le , if 
be la ted , efforts t h rough t he In ternat ional 
Wha l ing Commiss ion to conserve wha t 
remains of t he world ' s deple ted whale 
slocks. Recovery of these stocks depends in 
no small way on there being an adequa te 

supply of krill. 
I t ' s generally assumed that krill is more 

plentiful n o w than when it was grazed by 
large herds of whales . Never the less , 
scientists arc still deba t ing how m u c h 
can be harvested while still leaving enough 
behind to feed a reasonable whale 

M a n has h u n t e d whales for cen tu r i e s— 
first as a source of oil and wax for lamps 
and candles , and more recently to obta in 
edible meat and oil for use in margar ine 
and soap manufac ture . T h e chemical and 
engineer ing industr ies also regard oil from 
spe rm whales as crucial . Wha le mea t 
makes up about 10% of t he Japanese 
protein intake. 

Whales in the Sou the rn Hemisphe re 
were already feeling the pressure by t he 
first half of the l 9 t h Cen tu ry—expor t ed 
oil and o ther p roduc ts were wor th more 
to Australia than wool unt i l 1 8 7 3 . An ta rc 
tic whaling really built u p after 1870 with 
t h e lnvent ion of t he g u n that fired a 
harpoon wi th an explosive head. As stocks 
of each large whale in t u r n became 
drastically reduced , whalers concentra ted 
on progressively smaller species. T h u s they 
fust h u n t e d blue whales , then fin whales , 
followed by s e i s , and most recently the 
still smal ler minke whales. N o w Antarct ic 
whale popula t ions yield only about 15% of 
wha t would have been possible had they 
been p ruden t ly managed from the begin-

T h i r t y years after it was establ ished, the 

long- t e rm asset t h e n t he fishery has to b e 
carefully managed . E v e n t h e ancient 
Egypt ians a n d Romans h a d laws t o 
regula te fishing. T o o often, fisheries have 
collapsed after a few profi table years 
because too m a n y boats have b e e n 
catching too m a n y fish, w i th t h e resu l t 
t h a t no t enough fish b e c o m e available 
later for t h e fleet t o m a k e a profi table 
l iving. 

S o m e of t h e T a s m a n i a n scallop-fishing 
enterpr ises would b e a m o n g t h e m o s t 
recen t t o b e c o m e uneconomic because of 
overfishing. T h e collapse i n 1974 of t h e 
wor ld ' s largest fishery—the vas t one for 
anchoveta off t he Pe ruv ian coast—was at 
least par t ly caused b y over-fishing. F o r 
th i s reason t he i ndus t ry i tself usual ly 
wan ts some k ind of m a n a g e m e n t imposed 
o n i t so tha t those peop le engaged wi th in 
it can con t inue t o m a k e a l iving. T h u s 
good fisheries m a n a g e m e n t means good 

In te rna t iona l Whal ing Commiss ion has at 
last agreed on an enforceable set of rules 
tha t should p r o m o t e t h e conservat ion of 
whale stocks. T h e s e rules are based on 
information compiled by the C o m m i s 
sion's scientific commi t tee . T h i s com
mi t tee is composed of scientists from 
several countr ies , a n d its cu r ren t chai rman 
is D r Radway Allen, Chief of the CSIRO 
Division of Fisheries a n d Oceanography. 
Present cha i rman of t he Internat ional 
Wha l ing Commiss ion is M r Ar thu r 
Bollen, First Assistant Secre tary , Fisheries 
Division of the Aust ra l ian D e p a r t m e n t of 
P r imary Indus t ry . 

Wha l ing in. Australia continues only at 
Cheyne Beach near Albany , W.A. It's 
a shore -based opera t ion . T h e Chevnc 
Beach Whal ing C o m p a n y mainly catches 
spe rm whales some 30 k m offshore just off 

es t imate the Sou the rn Hemisphe re p o p 
ulat ion of this squid-ea t ing whale to be 
more than 350 000—that 's about t h r e e -
quar ters of its original level. Fo r 1975 t he 
Internat ional Wha l ing Commiss ion set a 
catching quota for spe rm whales of 13 000, 
of which the Cheyne Beach Wha l ing 
C o m p a n y was allotted 1395. D u r i n g the 
last five seasons the company has averaged 
930 whales per season—67% of its quota . 

Deve lopment s in Antarct ic krill research. 
Australian Fisheries, 1975,34(8) , 18-19. 

Is the whale doomed ? Australian Fisheries, 
1975, 34(6) , 12-15. 

the least krill. 

population. 

the continental shelf. What biologists. 



conservat ion m a n a g e m e n t . G o o d m a n 
agemen t of a fish resource ensures t h a t its 
popula t ion remains a t a considerable level, 
yet provides t h e o p t i m u m yield for M a n ' s 
benefit . 

M o s t fish species p r o d u c e a h u g e 
n u m b e r of small eggs a n d young . C o n 
sequent ly these compete for t h e available 
food, a n d m a n y die . Removing t h e larger 
m e m b e r s of t h e popu la t ion by fishing 
means tha t t h e remain ing adul t s eat less of 
t h e available food. I t m a y also m e a n tha t 
t h e adul ts eat less of the i r own y o u n g — a 
hab i t c o m m o n to m a n y fish species. T h u s 
t he re is less p ressure on t h e young for t h e 
food supply , a n d less p reda t ion , so a 
h igher p ropor t ion of t h e y o u n g fish 
survive. 

Because of th i s , it is possible t o harves t a 
popula t ion so t h a t a considerable t onnage 
is t aken ou t , yet t h e popu la t ion doesn ' t die 
out . Ideal ly, t h e fishing ra te shou ld 
balance t h e m a x i m u m ra te a t wh ich t h e 
fish can compensa te wi th lower morta l i ty . 
Achieving this in pract ice is difficult a n d 
expensive , s ince t h e cu r r en t level of t h e 
popula t ion m u s t b e cont inuous ly m o n 
i tored. 

I n pract ice , fisheries m a n a g e m e n t m a y 
b e gu ided m o r e b y t h e economic o p t i m u m 
catch t h a n t h e biological one—al though 
t h e two often differ little. 

W h e n a n e w fishery is s ta r ted , yields 
rise as m o r e effort i n t h e fo rm of boats is 
p u t in to t h e indus t ry . Howeve r , as t h e 
effort increases, t h e yield, a n d hence t h e 
wor th of t h e ca tch to each indiv idual 
fisherman, begins t o level off. I f m o r e a n d 
m o r e boats con t inue to join t h e fishery, t h e 
yield actually begins t o decl ine. T h e 
fisheries manager aims at having just t ha t 
n u m b e r of boats opera t ing tha t gives t h e 
m a x i m u m long- t e rm yield. 

P robab ly n o Aust ra l ian pelagic fisheries 

are approach ing this o p t i m u m , except 
pe rhaps t h e one for t h e Aust ra l ian 
sa lmon. However , t h e non-pelagic fishery 
for t h e wes tern rock lobster provides a 
good example of one t h a t is p robab ly 
be ing main ta ined fairly nea r t h e o p t i m u m . 

R o c k l o b s t e r s we l l m a n a g e d 

A d u l t rock lobsters are caught in pots on 
reefs at d e p t h s of be tween 30 a n d 90 
me t res . A b o u t 9 5 % of all those caugh t off 
t h e W e s t e r n Aust ra l ian coast are sold on 
t h e Amer i can marke t . 

Good fisheries management 
means good conservation 
management. 

T h e Divis ion of Fisheries a n d Oceano
graphy a n d t h e W e s t e r n Aust ra l ian 
D e p a r t m e n t of Fisheries a n d Wildlife have 
b e e n s tudy ing t h e biology of t h e wes te rn 
rock lobster for abou t 10 years . M o s t 
in t r igu ing a n d no t yet fully unde r s tood is 
t h e m o v e m e n t of t h e lobster larvae. 
Surface w i n d drifts a n d cur ren ts carry t h e 
newly ha t ched larvae u p t o 1000 k m ou t 
in to t h e Ind i an Ocean. S o m e h o w they get 
back again to t h e coast a n d set t le d o w n on 
t h e shallow inshore reefs, whe re t h e y 
remain for 4 - 6 years before migra t ing in to 
deeper water . Biologists f rom t h e Divis ion 
have b e e n t ry ing t o discover h o w t h e 
larvae r e t u r n to t h e shore . Free-dr i f t ing 
buoys t h a t can b e t racked b y satellite have 
already b e e n released a n d m a y give t h e 
answer . 

Catching wes te rn rock lobsters in a b ig 
way began du r ing t h e late 1940s. By 1963 
t h e pr ice h a d r isen five-fold, a n d rock 
lobster fishing was a very a t t ract ive 
financial proposi t ion . T h e n u m b e r of 

boats h a d r isen t o 800, a n d Sta te govern
m e n t a n d indus t ry alike viewed t h e 
s i tuat ion wi th concern. T h e rock lobster 
popu la t ion seemed to b e ge t t ing smaller . 
A t t he same t i m e t h e indus t ry ' s technology 
was improv ing a n d so each boa t was 
catching m o r e rock lobsters . Studies 
carr ied ou t b y D r G r a h a m Chi t t l e -
b o r o u g h of t h e Divis ion a n d M r B. K . 
Bowen , Di rec to r of t h e W e s t e r n Aust ra l ian 
D e p a r t m e n t of Fisheries a n d Wildlife, 
revealed tha t du r ing t h e m i d '60s be tween 
6 0 % a n d 7 0 % of t h e popula t ion was be ing 
caught each season. 

Sta te gove rnmen t legislation a imed at 
main ta in ing t h e indus t ry at a viable level 
has inc luded declar ing a m i n i m u m leng th 
be low which t h e rock lobsters m a y no t b e 
caught , decreeing t h a t all lobster pots 
m u s t have escape ha tches so t h a t small 
ones can escape, a n d l imit ing t h e to ta l 
fishing effort. Ear ly in 1963 t h e n u m b e r of 
boats in t h e i ndus t ry was fixed, a n d n o 
fur ther licences have b e e n issued since. I n 
addi t ion , t h e n u m b e r of pots per boa t was 
l imi ted t o t h r ee per foot of boat length . 
T h e n u m b e r of pots in t h e wate r con
sequent ly was r e d u c e d from 97 000 du r ing 
t h e 1962-63 season t o abou t 76 000 in t h e 
1963-64 one . 

T h e first react ion of individuals wi th in 
t h e indus t ry to these n e w regulat ions was 
t h e usual h u m a n one—fishermen began 
replacing the i r boats wi th bigger ones , 
t h u s add ing t o the i r en t i t lement of pots . 
So in 1965 t he State g o v e r n m e n t laid down 
tha t lobster fishermen could replace the i r 
boa ts , b u t they wou ld no t b e allowed to 
increase the i r po t n u m b e r s n o ma t t e r wha t 
t h e size of t h e rep lacement boat . N e v e r 
theless , t h e effective fishing effort is still 
s lowly increasing as a resu l t of m o r e -
efficient fishing a n d opera t ing even in poor 
wea ther . 
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Young western rock lobsters a t the 
Western Austral ian Mar ine Research 
Laboratories . 

O n t h e whole t h e policy of l imi t ing t h e 
lobster-f ishing effort has p r o v e d very 
successful. A n n u a l p roduc t i on has s tab i l 
ized a t abou t 7 mil l ion kg , a n d t h e 
mone t a ry r e t u r n for each boa t has 
resu l ted in a h igh s t a n d a r d of l iving for 
those i n t h e indus t ry . I n addi t ion , be ing 
keen t o ensu re t h e l ong - t e rm hea l th of t h e 
indus t ry , m o s t lobster f i shermen have 
a d o p t e d a very respons ib le a t t i tude 
towards t h e m a n a g e m e n t regula t ions . 

W i t h o u t t h e U n i t e d States marke t , t h e 
wes te rn rock lobster fishery w o u l d no t 
have b e e n able t o expand to its p resen t 
size. I n d e e d it wou ld never have s t a r t ed at 
all. O t h e r Aus t ra l ian fisheries a re be ing 
kep t small b y lack of local or expor t 
marke t s . Ye t t h e oceans a re often po in ted 
t o as a n u n t a p p e d source of food t o feed 
t h e wor ld ' s h u n g r y . W h a t con t r ibu t ion 
can Aus t ra l ian waters m a k e ? 

F e e d i n g t h e h u n g r y ? 

I n fact, t h e oceans a re n o t t h e biblical 
widow's c ruse tha t will p rov ide food for 
t h e hung ry . P robab ly n o fisheries scientists 
n o w th ink this possible . T h e c u r r e n t total 
wor ld catch is a b o u t 65 mil l ion tonnes pe r 
year . I n a r epor t t o t h e C o m m i t t e e on 
Resources a n d M a n of t h e U . S . Na t iona l 
A c a d e m y of Science , W . E . Ricker 
calculated t h a t th is catch contains enough 
energy t o s u p p o r t only a b o u t 75 mil l ion 
people . ( T h e wor ld popu la t ion passed 
4000 mi l l ion th is year.) 

M o r e fish can b e c a u g h t ; s o m e s tocks— 
main ly in t h e S o u t h e r n H e m i s p h e r e on 
t h e cont inenta l shelf of Anta rc t i ca—have 

Adult western rock lobster—eagerly 
sought prize t h a t support s a $20 million 
industry. 

Dead s p e r m whales a t the Cheyne 
Beach Whaling Company's station near 
Albany, W.A. 

Placing a r ing net a r o u n d a sa lmon 
school in Spencer Gulf, S.A. 

ye t t o b e t ouched . Also , t h e wor ld ' s fishing 
i ndus t ry has b e e n becoming steadily be t t e r 
a t ca tching fish, par t icular ly since t h e last 
war . So today we see Russ i an , Japanese , 
a n d E u r o p e a n factory ships a n d the i r 
a t t e n d a n t ca tching vessels roaming all over 
t h e world. E v e n so—as D r Radway Allen, 
Ch ie f o f t h e Div is ion of F isher ies a n d 
Oceanography , has po in ted out—for all 
h is sophis t icat ion M a n is only sl ightly 
m o r e effective w h e n h u n t i n g t h e oceans 
for fish t h a n pr imi t ive M a n was w h e n 
h u n t i n g on land . 

U s i n g a systems approach , t h e F o o d 
a n d Agr icu l tu re Organiza t ion o f t h e 
U n i t e d Na t ions has c o m e u p wi th a figure 
of 150-200 mil l ion tonnes pe r year as t h e 
u l t ima te l imit to t h e harves t f rom t h e sea. 
T h a t ' s only somewhere be tween t w o a n d 
t h r e e t imes t h e p resen t level. So all t h e 
wor ld ' s fisheries can p robab ly suppo r t n o t 
m o r e t h a n abou t 225 mil l ion people . 

A n d t h e potent ia l of fisheries i n 
Aust ra l ian w a t e r s ? P robab ly b y wor ld 
s tandards it 's n o t very b ig—not m o r e , t h e 
Div is ion of Fisher ies a n d Oceanography 
has es t imated , t h a n a few mill ion tonnes 
each year . Fisher ies research vessels like 
Kapala a n d Courageous will p r o b a b l y 
con t inue t o locate n e w stocks b ig e n o u g h 
to s u p p o r t n e w fisheries, b u t such 
fisheries a re unl ikely t o b e large. Anyway , 
for m a n y of t h e fish species t h a t can b e 
caught , n o way is ye t k n o w n of r ende r ing 
t h e m acceptable for h u m a n consumpt ion . 

T h e r e a re anchovy a n d ' p i l cha rd ' 
schools off t h e eas tern coast. T h e r e could 
also b e a t rawl ing i n d u s t r y in t h e G r e a t 
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Aust ra l ian Bight . T h e Russ ians a n d 
Japanese have invest igated i t — t h e fish 
are ou ts ide t h e 3-mile l imit . Again it 
wou ld b e small b y wor ld s t anda rds , a n d 
wou ld p robab ly b e bes t worked for a few 
m o n t h s a n d t h e n allowed to recover. T h e 
cont inenta l shelf is only a few ki lometres 
wide t he re and , like mos t of t h e waters 
a r o u n d t h e cont inent ' s coast l ine, t h e sea is 
low in nu t r i en t s . 

T h e nor th -wes t - she l f area off W e s t e r n 
Austral ia p robab ly has t h e greates t 
potent ia l . A weak upwel l ing of waters 
f rom deepe r d o w n occurs he re . T h e r is ing 
wate r br ings u p nu t r i en t s wi th i t , enabl ing 
mar ine life t o th r ive . F r o m its s tudies , t h e 
W e s t e r n Aust ra l ian D e p a r t m e n t of 
Fisheries a n d Wildlife has a reasonable 
idea of wha t surface-living fish inhab i t th is 
area of upwel l ing , a n d regards it as be ing 
able to become qui te an active fishery. 
Japanese a n d Ta iwanese t rawlers have 
already b e e n fishing t h e area for abou t 
5 years . At p resen t it is outs ide t h e 3-mile 
terr i tor ial l imit (and t h e p roposed 12-mile 
one) . So t h e area is in in ternat ional waters . 
I f t h e 200-mile exclusive economic zones 
become inc luded in t h e law of t h e sea t h e n 
this fishery could , n o d o u b t , b e c la imed 
b y Austra l ia . 

All the world's fisheries can 
probably support not more 
than about 225 million people. 

T h e U n i t e d Na t ions D e v e l o p m e n t 
P r o g r a m is consider ing sponsor ing , wi th in 
t h e nex t year or so, a survey of t h e 
resources of t h e eastern Ind i an Ocean 
be tween t h e lat i tudes of Indones ia a n d 
Pe r th . T h e survey would inc lude t h e 
nor th -wes t - she l f upwel l ing. Us ing m o n e y 
p rov ided b y t h e U N D P , F A O m a y 
char te r a large oceanographic sh ip . Poss 
ibly t h e Divis ion of Fisheries a n d Ocean
ography will b e sending Courageous t o t h e 
nor th -wes t - she l f area to assist. 
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