
Australia's fishing zone~ 
vast and largely unknown 
Australia's north-west shelf, the shallow sea-bed ex­
tending 100 km and more off the Western Australian 
coast north of Exmouth Gulf, has captured a lot of at­
tention in recent years as a promising source of natural 
gas and, perhaps, oil. Less well known is the fact that 
it is also one of the country's richest fishing grounds. 

\ 

Poling for southern bluefin tuna off 
Australia. 

In 1974 , T a i w a n e s e trawlers l anded 
about 4 0 000 tonnes o f fish in this area, 
and a s imilar quanti ty f rom ad jo in ing 
s e c t i o n s o f c o n t i n e n t a l s h e l f i n t he 
T i m o r and Arafura Seas. T h i s was their 
b igges t ca tch so far, but dur ing the 1970s 
the T a i w a n e s e haul f rom these waters 
has general ly e x c e e d e d the total Austra­
lian fish ca tch ( w h i c h was about 47 500 
tonnes in 1 9 7 8 - 7 9 ) . 

T h e entire north-west shelf and large 
por t ions o f the T i m o r and Arafura Seas 
l ie wi th in the 200-naut ical-mile Austra­
lian f ishing z o n e , w h i c h was p roc la imed 
o n N o v e m b e r 1 last year. It replaces the 
12-mile 'declared f ishing z o n e ' , and gives 
Aus t ra l i a j u r i s d i c t i o n ove r an area o f 
o c e a n about the same size as its land area. 
T h e count ry ' s c l a i m over this h u g e area 
f o l l o w s i n t e r n a t i o n a l a g r e e m e n t that 
coastal nat ions have the right to con t ro l 
the resources wi th in 200 mi les o f their 
shores . 

Under the legis la t ion es tabl ishing the 
Austra l ian f ishing z o n e , fore ign fisher­
m e n can operate ins ide it o n l y if they are 
l i censed to d o so and if they c o m p l y wi th 
terms and cond i t ions o f access (relating 
to permitted ca tch size, p rov is ion o f in­
format ion about ca tches , etc .) de termined 
by Austral ia . A c c e s s to the north-west 
and nor the rn she l f f i sher ies has b e e n 
g ran ted to the T a i w a n e s e f i s h i n g in­
terests, subject to various c o n d i t i o n s , o n e 
o f w h i c h is that i l legal c lam-gather ing in 
the Great Barrier R e e f r eg ion ceases . 

A c c e s s to the 200-mi le z o n e has also 
been granted to Japanese long - l i ne tuna 
f i shermen. L i k e the T a i w a n e s e , mos t o f 
them operate in f ishing areas that are not 
be ing exp lo i t ed by Austral ians. T h e g o v ­
ernment ' s po l i cy , in l ine wi th the inter­
nat ional agreement reached at the Uni ted 
Na t ions con fe rence o n the l aw o f the sea, 
is to let fore ign f ishing fleets operate in 
fisheries that are not fully exp lo i t ed by 
Austral ians and are no t l ikely to be in the 
near future. 

Coun t r i e s c l a iming 200 -mi l e f ishing 
zones are o b l i g e d , under the agreement , 
to see that their fisheries are managed in 
a way that ensures the resources are ef­
fectively uti l ized but are no t damaged by 
o v e r f i s h i n g . T h i s m e a n s they s h o u l d 
a l l o w a c c e s s to f isher ies they are no t 
exp lo i t ing or p lanning to explo i t them­
selves. It a lso means that ca tch l imits 
mus t be set in accordance wi th the capac­
ity o f each fishery. Operat ions have to be 
moni to red , to ensure that the l imits are 
c o m p l i e d with and to determine whether 
these shou ld be raised or l owered in the 
l ight o f f ishing exper ience . 

T o set c a t c h l imi ts l ike ly to m a t c h 
reasonably c lose ly the m a x i m u m yield o f 
fish that can be sustained indefinitely, a 
great deal needs to be k n o w n about a 
fishery. O n e essential is a g o o d estimate 
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Additional sections of the zone surround Norfolk, Macquarie, Heard, Cocos, and 
Christmas Islands. 

o f total fish numbers . Equal ly necessary 
is informat ion about the b i o l o g y o f the 
fish to be caught — their reproduct ive 
habi ts , g r o w t h rates, natural morta l i ty 
ra tes , f o o d p r e f e r e n c e s , and so o n . 
E c o l o g i c a l informat ion g iv ing an under­
s t a n d i n g o f the i n t e r a c t i o n s o f t hese 
species wi th others that share the same 
areas o f o c e a n is a lso needed. 

V e r y l i t t le o f this i n f o r m a t i o n n o w 
exists about the fish o f Austral ia 's 200-
mi l e z o n e . T o he lp fill the informat ion 
gap , the federal government has substan­
tially increased its funding o f fisheries 
research s ince 1978. F o r the C S I R O D i v i ­
s ion o f F isher ies and Oceanog raphy , this 
means that the number o f staff engaged 
o n fisheries-related work wi l l m o r e than 
d o u b l e . Eight n e w scientists and support 
staff have j o ined the D i v i s i o n this year 
and another ten are n o w be ing recruited. 

F u n d s have also been provided to a l low 
the chartering for 5 years o f a 53-metre 
research vessel , the Soela. It replaces the 
28-metre Courageous, used by the D iv i ­
s ion for the past 3 years. T h e Soela has 
r o o m for m o r e scientists o n board, can 
operate in deeper water, is faster, and can 
a c c o m m o d a t e better research faci l i t ies 
(see the b o x o n page 30) . It began its first 
research cru ise last D e c e m b e r o f f West­
ern Australia. 

It gives Australia 
jurisdiction over an area of 
ocean about the same size 
as its land area. 

Three teams 

T h e D i v i s i o n is setting u p three fisheries 
research teams: o n e to operate in t ropical 
waters (north o f N o r t h Wes t Cape in the 
west and Cape Byron in the east), the 
s e c o n d c o n c e r n e d w i t h t e m p e r a t e 
fisheries, and the third to gather informa­
t ion o n fish, such as tuna, that are h igh ly 
migratory. 

T h e tropical team's m a i n initial c o n ­
cern wi l l be with the fisheries exp lo i t ed 
by the T a i w a n e s e of f the north-western 
coast . T h i s research wi l l be carried out in 
c o n j u n c t i o n wi th a survey o f the fisheries 
o f the easern Indian O c e a n be ing spon­
sored by the F o o d and Agr icu l tu re Or­
g a n i z a t i o n ( F A O ) a n d the U n i t e d 
N a t i o n s D e v e l o p m e n t P r o g r a m 
( U N D P ) . It involves co l l abora t ion wi th 

On board the Courageous — preparing 
for a pelagic trawl. 

I n d o n e s i a n and Wes t G e r m a n resear­
chers . 

T e a m s led by D r K e i t h Sainsbury o f 
the D i v i s i o n o f Fisher ies and O c e a n o ­
graphy spent 3 m o n t h s in 1978 and 4 1/2 
m o n t h s last year in the area o n Coura­
geous. T h e y wi l l return this year for 4 
m o n t h s o n Soela. 

O n e o f their aims is to gather informa­
t i o n a b o u t the m u l t i t u d e o f b o t t o m -
dwe l l i ng (demersal) spec ies taken by the 
T a i w a n e s e . T h i s w o r k involves carrying 
out sample trawls, ident ifying the fish 
(not an easy task, as a s ingle trawl can 
br ing u p m o r e than 100 spec i e s ) , and 
e x a m i n i n g them to d i scover what they 
eat, their reproduct ive status, and their 
age . 

T h e scientists are also m o n i t o r i n g the 
dis tr ibut ion o f s c h o o l s o f pe lag ic fish (the 
mid-water and surface s p e c i e s ) , u s ing 

A load of sponges and other things 
brought up from the bottom of the 
Great Australian Bight by Courageous. 

e c h o - s o u n d i n g t e c h n i q u e s . M i d - w a t e r 

trawls provide samples o f these fish for 

study. 

I n f o r m a t i o n is b e i n g g a t h e r e d o n 

p lank ton , nutr ient c o n c e n t r a t i o n s , and 

va r i a t ions in o c e a n t empera tu res and 

salinity — all factors that affect the fish 

popula t ions . 

An upwelling? 

F o r a l o n g t ime it has been k n o w n that 
s o m e fo rm o f nutrient enr ichment o c c u r s 
pe r iod ica l ly in nor th-west-shelf waters. 
T h i s has a roused specu l a t i on that the 
shel f may be the site o f an u p w e l l i n g o f 
nutrient-rich water f rom the o c e a n bot­
t o m . U p w e l l i n g s p r o d u c e s o m e o f the 
wor ld ' s b igges t concent ra t ions o f fish — 
for example , the h u g e anchovetta fishery 
off Peru — and a general lack o f t h e m is 
p r o b a b l y a m a j o r r ea son w h y the sea 
around Austral ia is no t nearly as r ich in 
fish as s o m e o f the wor ld ' s o c e a n s . 
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The federal government 
has substantially increased 
its funding of fisheries 
research since 1978. 

A l t h o u g h the nor th-west-shelf nutrient 
en r i chmen t is far f rom dramatic , it mus t 
h a v e a subs t an t i a l i n f l u e n c e o n f i sh 
popula t ions . Because o f this, it is impor ­
tant to find ou t what p rocesses are in­
vo lved , and whether the degree and t im­
i n g o f en r i chmen t vary s ignif icant ly f rom 
year to year. 

T h e D i v i s i o n is p l ann ing a detai led 
study o f the physica l oceanog raphy o f the 
r e g i o n for 1982 , and the answers may 
emerge f rom that. D r S a i n s b u r ' s studies 
so far lead h i m to bel ieve that n o substan­
tial u p w e l l i n g o c c u r s , but poss ib ly small , 
loca l ized , short-l ived ones d o . Other p o s ­
s ible contr ibutors to the en r i chment in­
c l u d e m a n g r o v e a reas a n d o t h e r 
nutrient-rich coastal plant c o m m u n i t i e s , 
and water swept south f rom upwe l l i ngs 
that are k n o w n to o c c u r further north. 

Wherever the nutrients c o m e f rom, the 
unusua l densi ty structure o f the water 
h e l p s m a k e t h e m ava i lab le to the o r ­
g a n i s m s that p u t t h e m to u s e . D r 
Sainsbury and his co l l eagues have f o u n d 
that for half o f the year — from M a y to 
O c t o b e r — there is virtually n o variation 
in water densi ty wi th depth over m u c h o f 
the shelf. T h e result is that nutrients can 
m o v e freely be tween the b o t t o m and sur­
face; they are no t trapped in the l ower 
water layers . N o r m a l l y , d i f fe rences i n 
d e n s i t y e f f e c t i v e l y separa te d i f f e r en t 
o c e a n levels , excep t for short per iods in 
spring and autumn. 

Tropical variety 

T h e s c i e n t i s t s ' t rawls o v e r the s h e l f 
b rough t u p a h u g e variety o f fish spec ies , 
but m o s t fall into six m a i n types, all o f 
t h e m tropical . Probably on l y o n e o f these, 
t reval ly, is k n o w n to m o s t Aus t ra l i an 
fish-eaters. T h e others are sea pe rch , e m ­
peror fish, threadfin, lizard fish, and goat-
f ish; and mos t , excep t the lizard fish, are 
a lso very g o o d table fish. 

T r a w l i n g b e y o n d the s h e l f e d g e , at 
depths o f 240—320 m , the team c a m e u p 
wi th a qui te different range o f spec ies , 
m o s t o f t h e m n o r m a l l y t h o u g h t o f as 
t e m p e r a t e - w a t e r f i sh . T h e y i n c l u d e d 
g u m m y shark, John dory , ghos t shark, 
star gazer fish, and a rmoured gurnard. 

A s o n e o f its m a i n a ims, the research 
seeks to d i scover e n o u g h about the dis­
tr ibution o f fish to enable groups o f c o ­
exis t ing species to b e def ined. T h i s has 
to b e d o n e before the in te rac t ions b e ­
tween spec ies can be studied. I f the l ikely 
impac t o f f ishing o n particular spec ies is 
to b e d e t e r m i n e d , i n f o r m a t i o n is a l so 
needed o n matters such as where the fish 
breed and whether the juven i les inhabit 
the same areas as the adults, the age at 
w h i c h fish c a n beg in to r ep roduce , and 
the age distr ibution o f the popula t ion . 

T h e T a i w a n e s e trawlers w o r k i n g o f f 
the north-western coas t take a w i d e range 
o f spec ies . T h e y probably exert a m o r e 
general pressure o n the fish c o m m u n i t i e s 
than a f i sh ing o p e r a t i o n a i m e d at the 
Austral ian market w o u l d , as s u c h an o p ­
erat ion w o u l d probably concent ra te o n a 
few popular spec ies . O b v i o u s l y , different 
types o f f ishing have different effects o n a 
popu la t ion , and the impac t o f any o n e 
type can o n l y be predic ted if the species 
interact ions are unders tood . 

T h e scientists use compu te r m o d e l s to 
descr ibe these interact ions; they feed in 
data o n popu la t ion sizes, what eats what , 
h o w m u c h f o o d is available to the w h o l e 
c o m m u n i t y , r ep roduc t ion rates, and so 
o n . But , h o w e v e r we l l a m o d e l seems to 
w o r k , a g rea t dea l o f i n f o r m a t i o n is 
needed to validate it. 

C o l l e c t i o n o f in fo rma t ion has really 
o n l y just b e g u n o f f the nor th -wes te rn 

The map shows catch rates from 
demersal trawls by Courageous in May, 
June, and July 1978. The low rates west 
of Port Hedland contrast with results 
obtained by Japanese researchers in the 
early 1960s. Intensive trawling since 
1970 may have reduced fish numbers in 
that area. 

The Soela, CSIRO's new research 
vessel. 

coas t , and D r Sainsbury be l ieves it w i l l 
b e a l o n g t ime before anybody feels very 
conf iden t about any ca lcu la t ions o f the 
ef fec ts o f f i s h i n g o p e r a t i o n s there . A 
clear c o n c l u s i o n is that, at least for the 
present , ca tch l imits shou ld be set c o n ­
servatively. 

Estimates differ 

In 1976 , Professor H . L i u o f the Na t iona l 
T a i w a n Universi ty put forward 336 000 
tonnes as an estimate o f the potential an­
nua l fish y ie ld f rom the north-west shelf, 
and about o n e m i l l i o n tonnes for all o f 
Austral ia 's t ropical north-western waters. 
D r Sainsbury 's initial invest igat ions lead 
h i m to be l ieve these figures are m u c h t o o 
h igh . 

O n e reason for this is that Professor 
L i u based his ca lcu la t ions o n the ca tch o f 
the T a i w a n e s e fleet in a l imi ted shel f 
area that the C S I R O research cruises have 
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The big money-earners are not fish 

T h e m o s t v a l u a b l e p r o d u c t s o f A u s ­
tralia's f isheries are c rus taceans rather 
than fish. T h e b igges t money-earner in 
1 9 7 8 - 7 9 w a s the prawn c a t c h , w h i c h 
totalled 21 500 tonnes and brought in an 
e s t i m a t e d $ 9 7 m i l l i o n . N e x t was the 
15 700- tonne lobster ca tch - mainly the 
r e n o w n e d western rock lobster — w h i c h 
brought in about S77 mi l l i on . T h e year's 
tuna c a t c h , by contras t , was va lued at 
on ly S5 mi l l i on . 

W h i l e virtually all the fish caught of f 
Australia are sold o n the h o m e market, by 
far the bu lk o f both the prawn and lobster 
hauls is expor ted . T h e prawns main ly g o 
to Japan and the lobsters to the Uni ted 
Sta les . S c a l l o p s and a b a l o n e are a l so 
mainly so ld overseas . 

T h e p r a w n , l o b s t e r , s c a l l o p , and 
a b a l o n e f isher ies are n o w regarded as 

s h o w n has a h ighe r - than-ave rage f i sh 
densi ty. A l s o important is that the C S I R O 

data o n the age o f f ish differ substan­
t ial ly f r o m a s s u m p t i o n s the p r o f e s s o r 
used in der iv ing his yield est imates. 

T h e age o f t ropical fish is difficult to 
de termine , but the C S I R O team be l ieve 
that m e t h o d s deve loped at the D i v i s i o n ' s 
C r o n u l l a headquar ters g ive r easonab ly 
accurate answers . Professor L i u a s sumed 
that the natural mortal i ty and reproduc­
t ion rates in unf ished o c e a n were such 
that o n l y 5 % o f all fish were o lder than 3 
years and the average age was 1 year. T h e 
C S I R O data fo r f i sh c a u g h t f r o m the 
Courageous indica te , o n the other hand, 
that the average age o f c o m m e r c i a l l y i m ­
portant spec ies is greater than 1 year, de­
spite the fact that heavy f i sh ing pressure 
th rough the 1970s has a lmos t certainly 
r educed it. 

D r Sainsbury calcula tes that these t w o 
factors a lone c o u l d br ing the sustainable 
fish y ie ld d o w n to less than one-third o f 
Professor L i u ' s f igure. H e thinks other 
factors probably reduce it even further, 
perhaps to about 70 0 0 0 tonnes per year 
for the nor th -wes t shelf. T h i s is st i l l , 
howeve r , a very substantial y ie ld . 

T h e C S I R O t eam recorded its h ighes t 
ca t ch rates at depths o f less than 150 m 
o f f E i g h t y M i l e B e a c h , b e t w e e n Por t 
H e d l a n d and B r o o m e . 

U n l i k e J a p a n e s e r e s e a r c h e r s w h o 
w o r k e d in the area b e t w e e n 1962 and 
1966 , they d id no t find particularly r i ch 
f i sh ing g r o u n d s be tween D a m p i e r and 

fully exp lo i t ed , and m a n a g e m e n t mea­
sures have been in t roduced to prevent 
f ishing pressure increas ing b e y o n d pre­
sent levels . Demersa l fisheries loca ted 
near Austral ia 's large popula t ion centres 
are a lso thought to be general1y y ie ld ing 
at about the m a x i m u m sustainable level . 
O n the eastern coast , their products in­
c l u d e the f a m i l i a r s n a p p e r , w h i t i n g , 
flathead, and m o r w o n g . Cons ide ra t ion is 
be ing g iven to the need for management 
con t ro l s in s o m e o f these fisheries. 

Further out to sea and away f rom the 
popula t ion centres , m u c h m o r e informa­
tion is needed before anything very defi­
nite can be said about the potential yield 
o f m o s t f i sher ies (as ind ica ted in the 
main article'). Squ id , f o u n d mainly at the 
e d g e o f the c o n t i n e n t a l she l f , has 
emerged recently as a poss ib le substan-

Port H e d l a n d — in fact m o s t o f the ex­
per imental trawls in that r eg ion gave very 
l o w c a t c h rates. T h e Japanese reported 
large quantit ies o f s p o n g e over this area 
o f sea bed , whereas Courageous f o u n d it 
s m o o t h and devo id o f sponges . It seems 
poss ib l e that intensive trawling in that 
part o f the north-west she l f s ince 1970 
has s u b s t a n t i a l l y a l t e red the s e a - b e d 
hab i t a t a n d r e d u c e d p o p u l a t i o n s o f 
bo t tom-dwe l l i ng fish there. Further re­
search shou ld reveal whe ther this has in 
fact happened . 

A s w e l l as c o l l e c t i n g data f r o m its 
o w n research cru ises , the C S I R O team o b ­
tains f i sh for s tudy and c a t c h r e c o r d s 
f rom a p i lo t K o r e a n f ishing venture in 
the area that is l o o k i n g at the prospects o f 
supply ing the Austral ian market. It a lso 
o b t a i n s the f i s h i n g r e t u r n s o f t he 
T a i w a n e s e trawlers. P i e c i n g together a 
satisfactory picture o f the fish o f the trop­
ical she l f wi l l be a l o n g and painstaking 
p rocess . 

Temperate fisheries 

O n e o f the m a i n a ims o f the temperate 
fisheries research g r o u p is to d e v e l o p a 
better u n d e r s t a n d i n g o f the ef fects o f 
f i sh ing opera t ions by c o m p a r i n g data c o l ­
lec ted f rom areas subjec ted to differing 
f i s h i n g p r e s s u r e s and f r o m u n f i s h e d 
areas. T h e y plan to gather informat ion in 
h e a v i l y e x p l o i t e d f i s h i n g g r o u n d s o f f 
sou th -eas t e rn Aus t r a l i a , in the G r e a t 
Austra l ian Bight , w h i c h has been sub­
jec ted to large but sporadic trawling o p -

tial export-earner. T h e federal and State 
gove rnmen t s approved joint Aus t r a l i an -
Japanese feasibility f ishing projects in­
v o l v i n g 68 squ id b o a t s o p e r a t i n g o f f 
Sou th Austral ia , Vic tor ia , and T a s m a n i a 
dur ing 1 9 7 8 - 7 9 . T w e n t y boats operated 
in 1 9 7 7 - 7 8 and s ix the year b e f o r e . 
C l e a r l y , there is o p t i m i s m a b o u t the 
prospects for a b ig harvest o f this m o l -
j | i l Í l l | l l Í f c 

e r a t i o n s , and in u n d e v e l o p e d f i s h i n g 
g rounds around T a s m a n i a . 

In the past f ew years, the D i v i s i o n has 
u s e d Courageous t o s t udy the G r e a t 
A u s t r a l i a n B i g h t f i s h e r y . O t h e r 
t e m p e r a t e - w a t e r r e s e a r c h has m a i n l y 
concent ra ted o n jack mackere l , a pe lag ic 
spec ies f o u n d o f f the southern , south­
eastern, and south-western coas ts . M o r e 
r ecen t ly s tudies have b e g u n o f squ id , 
w h i c h is an i m p o r t a n t c o m p o n e n t o f 
temperate pe l ag i c e c o s y s t e m s and may 
s o o n be f ished in s ignif icant quantit ies. 

T h e w o r k i n the B i g h t , i n v o l v i n g 
cruises by Courageous in 1978 and 1979, 
has c o n f i r m e d that the shel f there, de­
spite its vast size (it extends 1 0 0 - 2 0 0 k m 
f r o m the sho re ) , c o u l d suppor t on ly a 

Piecing together a 
satisfactory picture of the 
fish of the tropical shelf 
will be a long and 
painstaking process. 

fairly modes t t rawling industry. D r Gar-
rey M a x w e l l , leader o f the research team, 
thinks that o n e reason for the l o w fish 
popu la t ion may be the virtual absence o f 
run-off f rom the arid land border ing the 
B igh t — the input o f nutrients f rom the 
land is neg l ig ib l e . 
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Tuna boats at Port Lincoln, S.A. 

T h e first invest igat ion into the pros­
p e c t s for t r awl ing there w a s m a d e in 
1 9 0 9 , and further r e s e a r c h data w e r e 
g a t h e r e d i n t he 1 9 5 0 s a n d 1 9 6 0 s . 
S u c c e s s i v e trawling ventures have been 
l aunched in the area, but all have failed 
— usual ly for market ing and e c o n o m i c 
reasons . T h e latest, a jo in t A u s t r a l i a n -
B r i t i s h v e n t u r e e m p l o y i n g t he t h r ee 
largest t rawling vessels seen u p to then i n 
Austra l ian waters, w o u n d u p last year. 

D e s p i t e th i s h i s t o r y o f f a i l u r e , D r 
M a x w e l l be l ieves the shelf c o u l d support 
a m o d e s t demersa l f ishing opera t ion tak­
ing perhaps 3 0 0 0 tonnes o f fish a year. 
T h i s compare s wi th an annual demersa l 
ca tch o f about 10 000 tonnes of f the N e w 
S o u t h W a l e s coas t . T h e research c o n ­
f irmed the f inding o f previous research­
ers and f i shermen that the best areas for 
t rawling are at the edge o f the cont inenta l 
shelf, w h e r e it beg ins to d rop away f rom a 
depth o f about 100 m . Informat ion c o l ­
lec ted o n spec ies distr ibution, the age o f 
f ish, and breed ing areas wi l l he lp in as­
s e s s m e n t o f the e f fec ts o f any future 
t rawling opera t ions o n fish popu la t ions 
and in the setting o f ca tch l imits . 

A good prospect 

Jack mackere l is a fish wi th the potential 
to support a m u c h b igger f ishing opera­
t ion than w o u l d be poss ib le in the trawl­
ing g rounds o f the Bight . A prel iminary, 
and conservat ive , estimate by D r M a x ­
we l l and his c o l l e a g u e s is that 20 000 
tonnes o f the fish c o u l d be taken safely 
e a c h year a r o u n d sou th -ea s t e rn A u s ­
tralia. 

N o j a c k m a c k e r e l f i sh ing ope ra t i on 
exists n o w . H o w e v e r , in the s u m m e r o f 
1 9 7 3 - 7 4 four boats operat ing of f T a s ­
m a n i a l anded 6 0 0 0 t o n n e s for a f ish-
protein concent ra te factory at T r i a b u n n a 
o n the is land 's eastern coast . P r o b l e m s 
o n shore , no t a lack o f fish, led to the c o l ­
lapse o f this venture. 

Jack mackere l is not cons ide red a g o o d 
table fish in Australia, but is h igh ly val­
ued as such in Japan and is suitable for 
cann ing . A l t h o u g h s o m e has been can­
ned here, probably the best p rospec t for 
its use wi th in Austral ia is as the basis for 
a f ish-meal industry — at present, m o s t o f 
the f ish-meal used here is impor ted . 

W o r k i n g f r o m the Courageous, the 
C S I R O s c i e n t i s t s h a v e u s e d e c h o -
s o u n d i n g techniques to track and study 
s c h o o l s o f jack mackere l ; o n e s c h o o l can 
conta in 100 tonnes or m o r e o f fish. T h e y 
are also l o o k i n g at two other spec ies , pre­
sent in smaller numbers , that gather in 
s c h o o l s . T h e s e are the p i lchard , a small 
f ish used main ly for f ish-meal , and the 
b lue mackere l , a g o o d table fish that is re­
lated to the mackere l species f ished in the 
Nor the rn Hemisphe re . 

La rge s c h o o l s o f j ack mackere l appear 
of f the southern N e w Sou th Wales coast 
i n la te w i n t e r a n d e a r l y s p r i n g . O f f 
s o u t h - e a s t e r n T a s m a n i a , the b i g g e s t 
c o n c e n t r a t i o n s h a v e b e e n s i g h t e d 6 
m o n t h s later — dur ing au tumn and early 
winter . T h i s and other ev idence suggests 
that the fish migrate southwards dur ing 
the s u m m e r , k e e p i n g to water w i t h a 
temperature o f about 1 7 ° C . A n offshore 
migra t ion into deeper , c o o l e r water may 
also o c c u r . 

W h e t h e r the m o v e m e n t o f s u r f a c e 
s c h o o l s reflects what is happen ing in the 
w h o l e popu la t i on remains to be deter­
m i n e d . E v i d e n c e f rom sonar exper iments 
suggests that substantial number s spend 
their t ime in deep-water g roups that can­
no t be seen f rom the surface. 

T h e research aims at f inding ou t h o w 
jack mackere l are distributed at different 
t imes o f the year and the factors, such as 
water temperature and food availability, 
that determine this. In the Great Austra­
l ian B i g h t , s a m p l i n g f r o m the Coura­
geous in 1978 brought in large number s 
o f jack mackere l and b lue mackere l , but 
few p i lchard . T h e f o l l o w i n g year, p i l ­
chard were taken in large number s , but 
n o jack mackere l were caught . Presum­
ably d i f ferent c o n d i t i o n s f avour e a c h 
spec ies , but what these c o n d i t i o n s are 
remains to be d i scove red . T h e studies 
a im at d e v e l o p i n g an unders tanding o f 
the envi ronmenta l factors that de termine 
the seasonal distr ibution o f the fish. 

The Australian salmon 

M u c h m o r e is k n o w n about t w o other 

impor tan t p e l a g i c f i sh , the Aus t ra l i an 

sa lmon and the southern bluef in tuna. 

T h e Austral ian s a l m o n is no t a true sal­

m o n ; it acqui red its n a m e th rough mis -

Jack mackerel, top, and blue mackerel. 
Substantial catches of jack mackerel 
seem possible off southern Australia. 

taken early ident if icat ion. Ac tua l ly it is a 
distant relative o f species such as snap­
per, tailor, and trevally. It forms s c h o o l s 
c l o s e inshore around Austral ia 's south­
ern seaboard, and s o m e 3000—6000 ton­
nes are netted e a c h year, ma in ly f rom 
b e a c h e s . M o s t o f it f inds its way in to 
cans . 

T w o subspecies exist , the eastern and 
western. A dec l ine in the ca tch o f the 
western subspecies off Western Austral ia 
s ince the late 1960s p rompted the setting 
up o f a research p rog ram — invo lv ing 
C S I R O , the Western Austral ian Depart­
ment o f Fisher ies and Wild l i fe , and the 
S o u t h Austral ian Depar tment o f A g r i c u l ­
ture and Fisher ies — a imed at determin­
ing the causes . 

Earlier research had s h o w n that the 
w e s t e r n s u b s p e c i e s s p a w n s o n l y o f f 
south-wes te rn Wes te rn Austral ia . T h e 
larvae drift eastwards across the Great 
A u s t r a l i a n B i g h t and y o u n g f i sh are 
found right a round the coas t to points as 
far east as Lakes Entrance, V i c . T h e n , as 
the fish g r o w older , there is a general 
m o v e m e n t b a c k towards the s p a w n i n g 
grounds . 

A p o s s i b i l i t y that t h e r e s e a r c h e r s 
wanted to investigate was that increased 
ca tches in S o u t h Austral ia s ince 1966 
c o u l d be r educ ing the Western Austra­
lian ca tch . T o de termine the pattern o f 
m o v e m e n t back to the spawning grounds , 
they tagged and released m o r e than 9 0 0 0 
y o u n g f i s h i n S o u t h A u s t r a l i a n and 
Western Austral ian waters in 1975 and 
1 9 7 6 , and s o u g h t the c o o p e r a t i o n o f 
f i shermen in returning the tags together 
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wi th informat ion about w h e r e the fish 

were caugh t and their size. A l t h o u g h tags 

are e x p e c t e d to k e e p c o m i n g i n for 

another year or two , the informat ion to 

date suggests that y o u n g fish f rom west­

ern parts o f the Bight , rather than f rom 

the S o u t h Austral ian f ishing areas, are 

the ones that main ly find their way to the 

Western Austral ian fishery. 

If this is conf i rmed , another explana­

t ion for the dec l ine in the Western A u s ­

tralian ca tch wi l l have to be sought . D r 

C l ive Stanley, leader o f the CSIRO team 

i n v o l v e d i n the s tudy , s u s p e c t s that 

c h a n g e s in surface currents that carry 

s a l m o n eggs and larvae away f rom the 

s p a w n i n g area m a y b e r e s p o n s i b l e . 

Changes in current systems are reflected 

in changes in salinity in the o c e a n . A s re­

co rds o f this exist , informat ion about past 

currents can be derived. 

T h e fish are usua l ly 3—4 years o l d 

w h e n they are caught . H e n c e , it c o u l d be 

e x p e c t e d that cur ren t s l i ke ly to carry 

large numbers o f eggs and larvae to the 

areas a l o n g the sou thern coas t w h e r e 

juveni le fish are found w o u l d correlate 

we l l wi th a g o o d ca tch 3—4 years later. 

T h e scientists are e x a m i n i n g the data to 

see whether such a corre la t ion exists. 

Australia's tuna fishery 

Southern bluefin tuna is the fish landed 

i n g r e a t e s t q u a n t i t i e s b y A u s t r a l i a n 

f i shermen. T h e tuna fleet o f abou t 6 0 

boats , w o r k i n g ma in ly o f f the N e w Sou th 

W a l e s , S o u t h Austra l ian, and Western 

Austral ian coas ts , landed 10 700 tonnes 

in 1978—79, about the average ca tch for 

recent years. Virtually the w h o l e ca t ch is 

canned for c o n s u m p t i o n in Australia, al­

t h o u g h expor t markets are deve lop ing . 

T h e D i v i s i o n o f F i s h e r i e s and 

O c e a n o g r a p h y has put a lo t o f effort in to 

Unloading southern bluefin tuna. 

s t u d y i n g this f ish d u r i n g the past 20 

years, and its b i o l o g y and habits are n o w 

better unders tood than those o f all other 

tuna. M u c h o f the k n o w l e d g e has c o m e 

f rom a b ig tagging p rogram: tags have 

been inserted in s o m e 67 0 0 0 tuna, and 

about 8000 have been returned wi th in­

f o r m a t i o n a b o u t w h e r e the f i sh w e r e 

caught . O n e was recovered 14 years after 

the fish was tagged. 

T a g g i n g provides informat ion no t o n l y 

o n the m o v e m e n t s o f fish in the o c e a n 

but a lso o n g rowth rates, longevi ty , and 

other aspects o f the fish's b i o l o g y . But 

this m e t h o d o f acqui r ing informat ion can 

o n l y be used with species that are be ing 

caught in large numbers . A n o t h e r impor­

tant sou rce o f data is c a t c h sampl ing . 

T h i s provides informat ion o n the age dis­

tr ibution o f fish in the ca tch , f rom w h i c h 

very useful data o n r e p r o d u c t i o n and 

mortality rates can be derived. 

T h e general picture that has emerged 

is that southern b luef in tuna spawn on ly 

in the Indian O c e a n south o f Java; the 

y o u n g fish then gradually m o v e south­

wards until they reach latitudes o f u p to 

4 8 ° South , w h e n s o m e head off the east 

The biology and habits of 
the southern bluefin tuna 
are now better understood 
than those of all other tuna, 

and others to the west (see the m a p ) . T h i s 

m e a n s that, a round Austra l ia , f ish o f f 

Western Austral ia are about 2 years o ld , 

a round the south o f the con t inen t they 

are 3—4 years o ld , and of f the N e w Sou th 

W a l e s c o a s t they are usua l ly a b o u t 5 

years o l d . T h e s e are the fish that the 

Austra l ian tuna boats , mos t ly us ing the 

l ive-bait and po le - f i sh ing m e t h o d , take 

f rom surface s c h o o l s . L i g h t aircraft are 

s o m e t i m e s used to spot the s c h o o l s . 

The Japanese catch 

Japanese f i s h i n g boa t s take s o u t h e r n 

bluef in tuna over w i d e areas o f the In­

d i a n , S o u t h e r n , and P a c i f i c O c e a n s . 

T h e i r c a t c h i n c l u d e s o l d e r f i sh than 

those taken by the Austra l ian fleet. T h e y 

use the long- l ine f ishing m e t h o d , setting 

and hau l ing the l ines , up to 80 k m l o n g 

and bear ing s o m e 2 0 0 0 h o o k s , o n c e a 

day. T h e y ca tch about 20 000 tonnes a 

year. 

S ince 1962 , w h e n tuna-fishing began 

o n a substantial sca le o f f Austra l ia , a 

gradual rise in the Austral ian ca tch has 

c o i n c i d e d w i t h a f a l l i ng t rend in the 

Japanese catch. D r Gar th M u r p h y , w h o 

leads CSlRO's tuna research, c o n c l u d e s 

f rom his study o f the ca tch data that this 

may no t be a c o i n c i d e n c e — by taking 

s o m e o f the y o u n g e r fish the Austral ian 

fleet is r educ ing the number s o f o lder 

fish available to the Japanese. 

H e b e l i e v e s the e f f ec t is p r o b a b l y 

smal l , h o w e v e r , partly b e c a u s e o n l y a 

por t ion o f the younge r fish popu la t ion 

finds its way into the areas f ished by the 

Austral ian fleet. A l s o , f rom data o n the 

age distr ibution o f the fish landed and o n 

g rowth rates, he has ca lcula ted that n o 

substantial c h a n g e has o c c u r r e d in the 

n u m b e r o f very y o u n g fish in the tuna 

popu la t ion over the years. T h i s suggests 

that the current total f i sh ing rate is not 

b ig e n o u g h to reduce the n u m b e r o f fish 

spawned each year. 

The map shows the general migration 
pattern for southern bluefin tuna off 
Australia and the typical ages of fish in 
different areas. Some fish head west 
across the Indian Ocean rather than east 
around southern Australia. 
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M . V . Soela — a bigger and better research ship 

Ί th ink i ť s g o i n g to transform o u r opera­
t ions . ' T h a t ' s the c o m m e n t o f D r Gar th 
M u r p h y , leader o f CSIRO's f isheries re­
search p rogram, o n the 53-metre research 
vessel Soela. T h e D i v i s i o n o f Fisher ies 
and O c e a n o g r a p h y has chartered the sh ip 
for 5 years, w i th an op t i on for another 2 
years , and expec ts it to spend about 2 0 0 
days e a c h year ou t in the 200-mi l e z o n e 
gather ing data. 

Bui l t in Wes t G e r m a n y in 1965 , Soela 
started life as a stern trawler operat ing in 
the N o r t h Sea. M o r e recent ly it has b e e n 
u sed for o i l exp lora t ion in the R e d Sea. 
T h e D i v i s i o n p lans to use it for b o t h 
f i s h e r i e s r e s e a r c h and its a s s o c i a t e d 
o c e a n o g r a p h i c i n v e s t i g a t i o n s . F o r 
fisheries w o r k , it replaces the 28-metre 
Courageous, w h i c h , s ince 1975 , has m a d e 
52 research cru ises of f N e w S o u t h Wales 

and T a s m a n i a , a round the Great Austra­
l ian Bight , and o f f Western Austral ia. 

O n e o f Soela's m a i n advantages over 
Courageous is greater p o w e r and speed; it 
can cruise at about 13 knots , c o m p a r e d 
wi th 8 knots for Courageous. T h i s is i m ­
portant for reasons bes ides the o b v i o u s 
o n e o f r educ ing the t ime spent travell ing 
to r e s e a r c h areas . S o m e f i sh are fast 
s w i m m e r s , and the scientists somet imes 
f o u n d , dur ing trawls w i th Courageous, 
that fish were able to s w i m ou t o f the 
m o v i n g net. T h i s c o u l d result in an i m ­
ba lance in favour o f s l o w s w i m m e r s in 
the samples b rough t o n board for study. 
T h e y expec t Soela's extra speed to over­
c o m e this p r o b l e m . 

Soela is equ ipped for b o t h b o t t o m (de­
mersal ) and mid-water (pe lag ic ) trawls, 
and for f inding fish and est imating their 

n u m b e r s u s i n g s o n a r a n d o t h e r 
t echn iques . It a lso has an extensive range 
o f e q u i p m e n t for o c e a n o g r a p h i c m e a ­
surements ( o f temperature, salinity, sur­
face c h l o r o p h y l l leve l , e tc . ) . O n the ma in 
d e c k and b e l o w are b i o l o g i c a l and c h e m i ­
cal laboratories , an e lec t ron ics operat ions 
r o o m that con ta ins c o m p u t e r facil i t ies 
and an e lec t ron ics laboratory, and a l ib­
rary and draught ing r o o m . 

Soela c a n a c c o m m o d a t e twelve sc ien­
t i s t s o n a c r u i s e , c o m p a r e d w i t h a 
m a x i m u m o f s ix o n Courageous. A i r -
c o n d i t i o n i n g is p rov ided , so that work 
can p roceed under reasonable cond i t i ons 
in all parts o f the 200 -mi l e z o n e — f rom 
the Antarc t ic waters a round Macquar i e 
Is land to the t ropical north. It can oper­
ate at sea for 30 days b e t w e e n cal ls to port 
for r ep rov i s ion ing . 

Australia's catch has gradually risen over 
the years, while Japan's has fallen. 

Skipjack tuna 

S o u t h e r n b l u e f i n t una is o n e o f the 
spec ies in w h i c h the n e w C S I R O research 
team c o n c e r n e d wi th h igh ly migratory 
fish wi l l take an interest. It is regarded at 
p resen t as b e i n g ful ly e x p l o i t e d . T h e 
s k i p j a c k tuna , by c o n t r a s t , is ha rd ly 
f ished at all in Austral ian waters, and re­
sea rch a ims at w o r k i n g ou t wha t s ize 
ca tch c o u l d be taken wi th in the 200-mi l e 
l imit . D r M u r p h y says that the l imi ted in­
format ion available indicates that a y ie ld 
as great as 50 0 0 0 t o n n e s a year m a y 
prove poss ib le . 

T h e s k i p j a c k is s m a l l e r t h a n the 
southern bluef in , but w h e n canned the 
two spec ies are virtually indis t inguish­
able. N o t m u c h is k n o w n about the m i g ­
ration patterns o f this fish. Whether , as in 
the case o f the bluef in , there is just o n e 
wide ly dispersed popu la t ion remains to 
be determined. 

T h e S o u t h Pac i f i c C o m m i s s i o n has 
recently organized a tagging p rogram to 
try to find ou t s o m e o f the answers . R e ­
sults to date s h o w that the fish c a n travel 

l o n g d i s t ances : a s p e c i m e n tagged o f f 
Jervis Bay turned u p at the S o l o m o n Is­
lands 3 mon ths later, and fish tagged in 
Fi j i have been recovered off N e w Z e a ­
land, w h i c h n o w has a substantial skip­
jack tuna fishery. 

L a t e last year a 72-met re A m e r i c a n 
purse-seiner, tw ice the size o f the b igges t 
f i sh ing vesse l regis tered in Aust ra l ia , 
began f ishing for skipjack of f the N e w 
Sou th Wale s coast . Its a im is to test the 
feasibility o f establ ishing a c o m m e r c i a l 
sk ip jack tuna f ishery o f f eastern A u s ­
tralia. 

T h i s is o n e o f a n u m b e r o f feasibility 
f ishing projects recently approved by the 
federal gove rnmen t . ( T h e K o r e a n ven­
ture o n the north-west shelf, m e n t i o n e d 

earlier, is another.) Invo lv ing col labora­
t ion be tween Austral ian and fore ign fish­
i n g i n t e r e s t s , t h e y are l i m i t e d to a 
m a x i m u m o f 2 years. T h e s e projects are 
intended to provide , qu ick ly , assessments 
o f the extent o f u n k n o w n or l i t t le-known 
resources in the 200-mi le zone and o f the 
c o m m e r c i a l viability o f harvesting them. 

T h e ca tch data that the feasibility fish­
ing ventures supply wi l l be o f cons ider ­
able value to fisheries ' researchers. Sc i ­
entists w o r k i n g f rom a research vessel 
can learn m u c h about the b i o l o g y and 
e c o l o g y o f fish popu la t ions , but s o m e in­
format ion, i n c l u d i n g rel iable estimates o f 
fish n u m b e r s , can usual ly on ly be o b ­
tained f rom study o f the results o f f ishing 
opera t ions . 
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W i t h bo th an expanded research effort 
and feasibility f ishing n o w under way, 
the j o b o f f i l l ing the m a n y gaps that exist 
in k n o w l e d g e o f the fish around Austral ia 
s h o u l d m o v e a long m o r e qu ick ly . T h e 
n e w f ishing z o n e is e n o r m o u s , h o w e v e r , 
and there is a great deal to be learnt. 

Robert Lehane 

More about the topic 

'Austral ia 's Offshore R e s o u r c e s : Impl i -

T h i s is o u r first ' l e t te rs to the 
editor ' sec t ion . W e plan to make it a 
regular feature o f the m a g a z i n e , 
and l o o k forward to hear ing f rom 
readers. 

In se lec t ing letters for publ ica­
t ion , p re fe rence wil l be g iven to 
those dea l ing wi th research top ics 
cove red in Ecos — p rov id ing addi­
tional informat ion or c o m m e n t i n g 
o n c o n c l u s i o n s reached in articles. 
H o w e v e r , letters o n other matters 
in the area o f s c i e n c e and the envi­
ronmen t are also w e l c o m e . 

P lease keep letters as short as 
poss ib le . T h e y shou ld be written 
w i th the genera l Ecos readership 
rather than a specialist aud ience in 

T h e address for letters is: T h e 
E d i t o r , Ecos, P . O . B o x 2 2 5 . 
D i c k s o n , A . C . T . 2 6 0 2 . 

Barrow Island oil 
M y c o m p l i m e n t s o n the article 'Austra­

l ian o i l — an e lus ive resource ' w h i c h ap­

pears i n Ecos N o . 22 , N o v e m b e r 1979. It 

is because I f ind the article so interesting 

that I take the oppor tuni ty to make a few 

c o m m e n t s relevant to the o r ig in and m i g -

ca t ions o f the 200-mi l e Z o n e . ' Ed . G . 
W . P. G e o r g e . (Austral ian A c a d e m y o f 
S c i e n c e : Canberra 1978.) 

' T h e 200-mi l e Austral ian F i s h i n g Z o n e : 
a Repor t o f the W o r k i n g G r o u p estab­
l i s h e d b y the A u s t r a l i a n F i s h e r i e s 
C o u n c i l . ' ( A u s t r a l i a n G o v e r n m e n t 
Pub l i sh ing Serv ice : Canberra 1978.) 

C S I R O def in ing fish stocks o n N . W . shelf. 
K . J. Sainsbury. Australian Fisheries, 
1979, 38(3) , 4 - 1 2 . 

rat ion o f hydrocarbons in regard to Bar­
r o w Island. 

T h e article is a Useful summary o f hyd­
r o c a r b o n research w o r k . H o w e v e r , b e ­
cause o f its general nature, it d o e s not in­
d i c a t e t he g rea t c o m p l e x i t y o f s u c h 
s tudies , no r the dif ferences o f o p i n i o n 
w h i c h ex i s t b e t w e e n sc i en t i s t s a b o u t 
s o m e o f the p r o c e s s e s i n v o l v e d in the 
f o r m a t i o n and m i g r a t i o n o f h y d r o c a r ­
b o n s . F o r ins tance, there is a re la t ionship 
b e t w e e n the e f fec ts o f t i m e vis a vis 
temperature a n d / o r pressure in the gen ­
erat ion o f hyd roca rbons f rom a sou rce 
r o c k , w h i c h means that o i l can be gener­
ated at m u c h l o w e r temperatures than the 
1 3 0 ° C g iven in the article. 

In the d i scuss ion o f Bar row Is land, o i l 
reservoirs at 1000 m and 2 0 0 0 m are re­
ferred to . T h e s e are respect ively a c c u m u ­
lat ions in W i n n i n g G r o u p rocks ( inc lud­
ing the Winda l i a Sands tone , the ma in re­
servoi r o n B a r r o w I s l and ) , and in the 
deeper Bar row Forma t ion . T h e Bar row 
F o r m a t i o n is unde r l a in by the D i n g o 
C l a y s t o n e . G e o l o g i c a l m a p p i n g s h o w s 
that these rock units are bur ied to greater 
depths (and attain h igher temperatures) 
offshore to the west o f Bar row Island. 

Several scientists and inst i tut ions have 
rece ived rock and o i l samples (and finan­
c ia l support for research) f rom Wape t . 
T h e s e i n c l u d e C S I R O , t h e W e s t e r n 
A u s t r a l i a n I n s t i t u t e o f T e c h n o l o g y 
( W A I T ) , and ou r o w n labora tor ies at 
C h e v r o n O i l F ie ld Resea rch C o m p a n y , 
L a Habra , Cal i fornia . W A I T researchers 
cons ide r it m o s t l ikely that the Winda l i a 
o i l was sou rced f rom the W i n n i n g G r o u p 
(e.g. see W o o d h o u s e , G . , P h . D . T h e s i s , 
M u r d o c h Un iv . , 1979 ; C S I R O scientists 
cons ide r it m o r e l ikely that it was sou rced 
f rom older sediments . 

T h e relatively sha l low (1000 m ) W i n ­
dalia o i l is naphthenic—aromatic , wi th a 
r e l a t ive ly l o w p r o p o r t i o n o f s t ra ight-
cha in paraffins; thus as indicated in the 
article it has the general character o f an 
o i l that has been modi f i ed by bacterial at-

C S I R O invest igat ion o f the demersa l fish 
c o m m u n i t y o f the western Grea t A u s ­
tralian Bight . J. G . H . M a x w e l l and P. 
A . B r o w n . Australian Fisheries, 1979 , 
37(8) , 2 - 9 . 

D e c l i n e in W . A . s a l m o n c a t c h . C . A . 
S t an ley . Australian Fisheries, 1979 , 
38(3) , 1 4 - 1 7 . 

N e w understanding o f southern bluef in 
t u n a . G . I . M u r p h y . Australian 
Fisheries, 1978 , 36(1) , 2 - 6 . 

tack. H o w e v e r , even for this aspect the 
var ious c h e m i c a l analyses that have been 
carried out , and the g e o l o g i c a l data, are 
no t c o n c l u s i v e . T h e r e are differences o f 
o p i n i o n b e t w e e n the th ree g r o u p s o f 
workers w h o have studied the o i l in m o s t 
detail no t on ly about to what degree the 
Winda l i a o i l may have been b iodegraded , 
but whether it has been b iodegraded at 
all. 

O u r i n t e g r a t i o n o f a l l a v a i l a b l e 
g e o c h e m i c a l and g e o l o g i c a l data for the 
Bar row Sub-bas in s h o w s that bo th the 
W i n n i n g G r o u p , and the o lder rocks o f 
the l o w e r Bar row F o r m a t i o n and D i n g o 
Clays tone , c o u l d have sou rced the W i n ­
da l i a ( 1 0 0 0 m ) o i l . I n o u r g e o l o g i c a l 
studies invo lved in the search for hyd­
roca rbon accumula t i ons w e have to take 
bo th poss ibi l i t ies in to accoun t . W e c o n ­
sider that the accumula t i on in the l o w e r 
Bar row F o r m a t i o n (2000 m ) was sourced 
by rocks o f the l o w e r Bar row G r o u p and 
D i n g o Clays tone . 

Add i t iona l ly , it shou ld be no ted that in 
the search for deeper o i l accumula t ions 
w e have dri l led three very d e e p we l l s o n 
Bar row Is land (at a cos t o f $15 m i l l i o n ) . 
T h e deepest o f these we l l s w a s Bar row 
D e e p N o . 1, w h i c h reached a total depth 
o f 4 6 5 0 m in 1973 ; after e n c o u n t e r i n g 
a b n o r m a l f o r m a t i o n p r e s s u r e s i n the 
D i n g o Clays tone it penetrated a l imited, 
n o n - c o m m e r c i a l g a s / c o n d e n s a t e reser­
voi r b e l o w 3 0 0 0 m and format ion pres­
sures in e x c e s s o f 10 0 0 0 p.s.i . W e c o n ­
sider that these three we l l s dri l led the 
sou rce rocks , or their lateral equivalents , 
for bo th the 1000 m and 2000 m o i l ac­
c u m u l a t i o n s o n the is land. A l s o , wi th the 
d r i l l i n g o f these w e l l s , o u r f o l l o w - u p 
s tudies, and ou r k n o w l e d g e o f the habitat 
o f o i l w o r l d w i d e , w e c o n c l u d e that there 
is very little l i k e l i h o o d o f encoun te r ing 
o i l a c c u m u l a t i o n s at even greater depths 
o n Ba r row Island. 

P. W . Ges ter , M a n a g i n g Di r ec to r , 
Wes t Austra l ian Pe t ro l eum Pty L td . 
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