
Right from the earliest days of European settlement, captains 

of ships sailing along Australia's eastern coast have known of 

a southerly 'set' that flows roughly from Rockhampton to 

Sydney. In time this became known as the East Australian 

Current. It was first charted from records accumulated for 

more than a century in ships' logs, and it appears in naviga

tional charts as a strong, narrow, south-west-flowing coastal 

current that leaves the coast and sweeps eastwards at about 

the latitude of Sydney. 

T h e captains also knew tha t t h e cu r ren t 
is very var iable . W h e n sou thward b o u n d 
d o w n t h e coast, t hey wou ld often r ide it 
for 150 k m or so , a n d t h e n sudden ly lose 
it . Even today , m a n y captains follow t h e 
cu r ren t , us ing t h e water t e m p e r a t u r e as a 
gu ide—they assume tha t they have lost it 
if t h e t e m p e r a t u r e d rops sudden ly , a n d 
m a y alter course away f rom t h e coast to 
t ry to pick it u p again. T h e cur ren t can 
reach a speed of 4 kno t s—enough to allow 
an apprec iable fuel saving. 

T h e CSIRO Divis ion of Fisher ies a n d 
Oceanography began t h e huge task of 
t ry ing t o work ou t t h e m e c h a n i s m of t h e 
Eas t Aus t ra l ian C u r r e n t in 1950—and 
s tudies a re still con t inu ing . 

Oceanographers th ink t h a t t h e East 
Aus t ra l ian C u r r e n t is caused mainly b y 
t h e w i n d s — t h e south-eas t t rades a n d t h e 
wes ter l ies—but they d o n ' t yet know h o w . 
T h e fact t ha t t h e ea r th is a ro ta t ing sphere 
greatly complicates th ings . W h a t they do 
k n o w is t h a t t he wind somehow mainta ins 
t h e surface of t h e Coral Sea abou t 50 c m 
above t h a t of t h e T a s m a n Sea in t h e 
la t i tude of E d e n on t h e far sou th coast of 
N e w S o u t h Wales ; W a t e r f rom t h e Coral 
Sea flows d o w n this 50 c m d r o p — s o m e 
th ing like a r iver—close t o t h e coast. 

Offshore, t he s i tuat ion is different. 
Ins tead , t h e water flows eastwards pe r 
pendicu la r to t h e pressure grad ien t , a n d 
t h e ea r th ' s ro ta t ion keeps t h e gradient in 
balance . 

T h e s e ideas account for t h e existence of 
t h e Eas t Austra l ian C u r r e n t , b u t they do 
no t explain w h y it should be so errat ic . T o 
confuse mat te rs m o r e , early s tudies b y t he 
Divis ion of Fisheries a n d Oceanography 
invariably revealed t h e presence of an 
u n r e c o r d e d no r thwards -mov ing coun te r -
cu r ren t abou t 200 k m ou t f rom t h e coast. 

M r Bruce H a m o n a n d his colleagues of 
t h e physical oceanography research t e a m 
began to u n d e r s t a n d w h a t was h a p p e n i n g 
after analysing measuremen t s taken d u r 
ing 16 cruises off sou th-eas te rn Austral ia 
aboard t h e two naval research frigates 
H . M . A . S . Gascoyne a n d Diamantina. 

T h e sea surface has hills a n d valleys 
like t h e land, b u t , be ing no t m o r e t h a n 
50 c m , t h e he igh t differences are too small 
for t h e h u m a n eye t o detect . D e n s e water 
is found in t he valleys, a n d l ighter water , 
wh ich is less salty a n d often warmer , 
makes u p t h e hills. By taking m e a s u r e 
men t s of t empe ra tu r e a n d salinity at 
k n o w n posi t ions , M r H a m o n was able to 
calculate t h e wate r densit ies at these 

po in t s . F r o m these h e p lo t ted con tour 
m a p s of t h e sea surface t h a t look very like 
weather char t s . As wi th weather char t s , 
t he cur ren t s flow parallel t o t h e contour 
l ines, and they flow fastest whe re t h e lines 
are closest together . W a t e r flows in an 
anti-clockwise direct ion a r o u n d t he hills, 
a n d clockwise a r o u n d t h e valleys. 

C u r r e n t n o t c o n t i n u o u s 

T h e m a p s revealed t h a t t h e East A u s 
tral ian C u r r e n t is n o t a cont inuous s t ream 
at all. Ins t ead it passes d o w n t h e coast 
f rom Brisbane as a series of eddies , abou t 
200 k m wide , t ha t move sou thwards at a 
speed of abou t 80 k m per m o n t h . T h e 
cur ren ts a r o u n d t h e eddies can still be 
measu red at 1500 met res d e p t h , a n d the 
total flow a r o u n d an eddy is abou t half 
t ha t of t h e G u l f S t r e a m — e n o u g h t o fill 
t h e vast Lake E u c u m b e n e of t h e Snowy 
M o u n t a i n s Scheme in 2 minu tes ! T h e 
variabil i ty of t he Eas t Aus t ra l ian C u r r e n t 
is p robab ly caused by t h e passing eddies , 
whi le t h e n o r t h w a r d cu r r en t 200 k m out 
to sea p robab ly represen ts t h e circulat ion 
on t h e seaward side of t h e eddies . 

T h e East Aust ra l ian C u r r e n t t ranspor t s 
w a r m water , poor in nu t r i en t s , and of low 
salinity, f rom the Coral Sea sou thwards 
in to t h e T a s m a n Sea—regardless of t h e 
actual direct ion of t he mo t ion a r o u n d t he 
eddies . Cora l Sea-der ived water has been 
found as far sou th as t h e eastern e n d of 
Bass Strai t , and M r H a m o n suspects t ha t 
t he water is carr ied sou th by t h e body of 
the eddies , since n o b o d y has ever d e m o n 
s t ra ted a cont inuous cu r r en t t ha t far 
sou th . 

Oceanographic cruises are an effective, 
b u t very expensive, way of get t ing infor
ma t ion . Also, un t i l n o w t h e Divis ion of 
Fisher ies a n d Oceanography has been 
l imited by having t o d e p e n d o n vessels of 
t h e Royal Aust ra l ian N a v y , wh ich are no t 
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always available. T h e Divis ion ' s recent ly 
a nnounced 1860-tonne research sh ip will 
he lp great ly, b u t even so, one ocean-going 
vessel will no t b e able to cover all t he 
waters a r o u n d Austral ia in detai l . 

C r e w s t a k e s a m p l e s 

Because of these difficulties, in 1966 
M r Dav id Rochford began ar ranging for 
rou t ine samples of water t empe ra tu r e a n d 
salinity to be taken from m e r c h a n t sh ips . 
W h e n approached , t he owners a n d crews 
of a n u m b e r of ships readi ly agreed to 
take t h e samples , free of charge , us ing 
e q u i p m e n t suppl ied by CSIRO. So , for 
t he pas t 6 years be tween 20 a n d 30 ships 
plying t h e waters be tween Sydney , M e l 
b o u r n e , N e w Zealand, t h e islands of t h e 
Coral Sea, a n d N e w G u i n e a have b e e n 
taking samples every 2 hour s as a ma t t e r 
of course . 

U n d e r s t a n d a b l y , t he p r o g r a m has h a d 
its p rob l ems , since t he sh ips ' crews are 
no t t r a ined observers a n d they are car ry
ing ou t t h e observat ions in addi t ion to 
the i r no rma l dut ies . So it is a considerable 
t r ibu te to everybody involved tha t , of t he 
25 000 measuremen t s t aken each year, 
only abou t 100 are rejected as useless. 

T h e crew takes t he measu remen t s at 
specially adap ted points in t h e wate r -
intake p ipe . Ideal ly this measur ing po in t 
is located as near as possible to t h e ship 's 
hu l l so t h a t t h e water doesn ' t increase in 
t e m p e r a t u r e as it comes in to t h e w a r m 
engine r o o m . However , instal lat ion of t h e 
e q u i p m e n t always has t o comply wi th 
safety r equ i r emen t s , so i t ' s no t always in 
t h e bes t posi t ion. Inaccuracies of u p t o 
half a degree Celsius do therefore creep 
in to t h e t e m p e r a t u r e measu remen t s . 

A t t h e same t i m e as h e takes t h e 
t e m p e r a t u r e , t h e c rewman collects a 
sample of sea-water in a bo t t l e , wh ich is 
sealed and sent for analysis at t h e D i v i 
s ion 's laboratory at Cronul la . H e also 
informs t h e b r idge w h e n each sample has 
been taken , a n d t h e officer on wa tch 
independen t ly notes d o w n t h e t i m e a n d 
sh ip ' s posi t ion. 

T h e 2 0 - 3 0 ships have given a very good 
cover of t h e T a s m a n a n d Coral Seas. 
Back at t he Cronul la laboratory t h e results 
are p lo t ted on to charts showing t h e 
t empera tu res a n d t h e salinities a t t h e 
surfaces of t h e t w o Seas for each m o n t h 
of t h e year . 

T h e survey has indica ted tha t t h e water 
in t h e wes te rn pa r t of t h e T a s m a n Sea is 
gradual ly becoming warmer ; its average 
t e m p e r a t u r e has increased b y m o r e t h a n 
a degree Celsius since 1966. 

I n d e p e n d e n t s tudies at t he C S I R O 
Divis ion of A tmospher i c Physics h a d 
already h in ted tha t t he coast of N e w 
Sou th Wales t ends to receive more rainfall 
if t h e T a s m a n Sea becomes wa rmer . 
Cer ta inly t h e recent warming appears to 
have been accompanied by increasing 
rainfall along the N e w S o u t h Wales coast. 
Never the less , m u c h m o r e detai led studies 
of t h e in teract ion be tween t h e weather 
a n d t h e sea t empe ra tu r e will have to b e 
carr ied ou t before we can b e certain t h e 
connect ion really exists. Unfor tuna te ly 
the re are n o records of sea t empera tu res 
150 k m or m o r e off t h e coast , a n d even 
the readings taken at coastal s tat ions do 
no t go back far e n o u g h to give m o r e t h a n 
an unrel iable h in t . 

I n an effort to gain m o r e informat ion , 
t h e Divis ion of A tmospher i c Phys ics , t h e 
Bureau of Meteorology, a n d the Divis ion 
of Fisheries a n d Oceanography are 
co-opera t ing in a project in wh ich buoys 
tha t automatical ly measure t he sea surface 
t empe ra tu r e will b e placed at 11 stat ions 
a r o u n d the Austra l ian cont inent . T h e s e 
buoys will radio back informat ion t o t h e 
neares t l ighthouse twice a day. So far, 
abou t half of t he buoys are on s tat ion. 

P l a n k t o n b l o o m s 

You migh t expect variat ions in t he Eas t 
Aust ra l ian C u r r e n t to affect t h e m a r i n e 
p lants a n d animals ( including fish) g row
ing in t he waters off t h e N e w Sou th Wales 
coast. By a n d large, t h e waters of t h e 
Coral a n d T a s m a n Seas contain very few 
nutr ients—especia l ly in t h e surface layers, 
whe re mos t of t h e m have b e e n u s e d u p b y 
the p lank ton organisms. So these waters 
suppo r t very litt le life. 
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The warm waters of the East Australian 
photo taken by the Nimbus III satellite. 

This minute shrimp-like animal floats 
near the sea surface together with other 
tiny animals and plants of the plankton. 

Current appear black in this infra-red 

Fishing for blue-fin tuna off 
southern Australia. 

Even so, for more than 30 years we 
have known that blooms of plankton occur 
most years in spring on the inner 15 km of 
the continental shelf off New South Wales. 
Such blooms imply that considerable 
quantities of nutrients are coming from 
somewhere, and they seem to be con
nected with the eddies of the East Aus
tralian Current. They are apparently 
caused by colder water containing more 
nutrients rising up from between 100 
and 200 metres below the surface—too 
deep for the sun's rays to penetrate and 
promote plant growth. 

Studies of such upwellings off Evans' 
Head near Ballina revealed that their 
peaks seemed to happen about every 1-2 
months—about the time it takes for the 
eddies of the Current to pass by. Certainly 
they could not be correlated with any 
other factor—such as when offshore winds 
blew. 

However, not all water upwellings 
cause planktonic blooms; often they 
contain no nutrients. Probably these 
come from less deep down. In fact, any 
upwellings coming up from a depth of 
less than 100 metres would be originating 
in waters with low nutrient contents, so 
blooms could not be expected. 

Temperature fronts 

A feature of the East Australian Current 
is the presence of temperature fronts in 
its surface waters in the latitudes between 
Sydney and Eden. These warm fronts 
sometimes reflect the positions of eddies, 
but not always. Water poor in nutrients 
occurs on the warm side of the fronts, 
and for some years the Division of Fisher
ies and Oceanography has been issuing 

Studying an estuary 

Port Hacking is an estuary formed in a 
sunken valley south of Botany Bay. It is 
the site of a major study by the Division 
of Fisheries and Oceanography into 
how an estuary works. The Division's 
headquarters is located at the mouth of 
the estuary. 

The south-west arm of Port Hacking 
juts into the Royal National Park, and it is 
relatively well cut off from the flows of 
water in the rest of the estuary because 
of a shallow sill across its mouth. This 
arm is therefore about as close as can be 
got to being unpolluted and in its pristine 
condition. 

The Division, with cooperation from 
the New South Wales Department of 

Fisheries and universities, is trying to 
study almost every possible aspect o f this 
ecosystem. It is using the information 
gleaned to develop a numerical model of 
the physical, chemical, and biological 
processes of the south-west arm. The aim 
is to be able to predict how the estuary 
would react if polluted by various man-
made wastes. 

Later the Division will go on to com
pare this model of a clean estuary with 
the situation in polluted ones. Urban 
development has greatly affected the 
water catchment of the rest of Port 
Hacking, so very possibly the Division 
will begin its comparisons there. 

The near-pristine south-west arm was 

partly chosen because its deeper waters 
often contain no oxygen. Deoxygenation 
of estuarine waters often results from 
pollution, although in this case it is 
natural. 

Remarkably few scientific studies have 
been made of how civilization affects 
estuaries, and many, like the current Port 
Phillip Bay study or the Botany Bay 
project, are attempts to find out what is 
happening after the event. It is hard to 
know how an estuary is coping with the 
wastes pumped into it if you don't know 
what processes should be going on 
beneath its waters. The Port Hacking 
study should help to remedy this lack of 
knowledge. 

28 



m a p s of these fronts each week to fisher
m e n , since blue-fin t una t e n d to concen
t r a t e a long t h e m . T h e informat ion has 
enabled t h e fishermen to increase the i r 
catches a n d to r educe t h e t i m e they s p e n d 
searching for t una . 

U s i n g a c o m p u t e r mode l of t h e Eas t 
Aust ra l ian C u r r e n t , D r S tua r t Godfrey 
has come u p wi th an explanat ion of h o w 
t h e fronts form. H i s calculations suggest 
tha t , be tween Sydney a n d E d e n , t h e 
w a r m e r subsurface layers of t h e Coral 
Sea-der ived water of t h e C u r r e n t rise t o 
t he surface a n d veer eas twards to fo rm 
the s u b tropical p a r t of t h e eas twards drift 
across t h e Pacific Ocean. T h e fronts fo rm 
where t he w a r m water reaches t h e surface. 
M e a n w h i l e t h e colder , deeper layers of 
this water f rom t h e Coral Sea con t inue 
sou thwards towards Bass Strai t . T h i s 
confirms M r H a m o n ' s explanat ion of 
h o w water t h a t u n d o u b t e d l y or ig inated 
in t h e Cora l Sea reaches t h e sou the rn 
p a r t of t h e T a s m a n Sea even t h o u g h t h e 
Eas t Aust ra l ian C u r r e n t apparen t ly veers 
eastwards fur ther no r th . 

Inc identa l ly , s tudies by M r S tan H y n d 
o f t h e Divis ion a n d b y Japanese scientists 
of h o w fishing affects t h e blue-fin t u n a 
reveal w h a t could b e a d i s tu rb ing state of 
affairs. T h e r e appears to b e only one 
stock of th is fish for t h e whole of t he 
sou the rn hemisphe re . I t b reeds near Java, 
a n d t h e y o u n g fish take abou t 5 years 
t o migra te a long t h e Aust ra l ian con t inen
tal shelf. T h e s e y o u n g fish fo rm t h e basis 
of t h e t u n a fishery off sou the rn Austra l ia . 
T h e y t h e n migra te in to t h e ocean bel t 
be tween Antarc t ica a n d the s o u t h e r n 
con t inen t s , whe re t h e Japanese fish for 
t h e m a n d ca tch t h e m as 7- or 8-year-olds . 

Recent ly , t h e Aust ra l ian ca tch has been 
going u p because m o r e efficient fishing 
m e t h o d s have been in t roduced . A t t h e 
same t ime t h e Japanese ca tch has been 
falling, even t h o u g h the Japanese are also 
us ing m u c h m o r e efficient fishing t e c h 
n iques . T h e mos t obvious explanat ion 
is t h a t t h e Aust ra l ian fishery is get t ing 
t h e t u n a first, leaving less for t h e Japanese . 
T h e just ice of th is s i tuat ion wou ld 
obviously b e open to a rgumen t . Japanese 
fisheries scientists have calculated t h a t 
t h e b reed ing stock of t u n a is n o w only 
abou t one - t en th of wha t it u sed t o b e , a n d 
believe increased Aust ra l ian fishing m a y 
well p u s h t h e t una popula t ion below t h e 
poin t of n o r e t u r n . However , m o r e recen t 
analyses have cast considerable d o u b t on 
th is conclusion, so Aust ra l ian , Japanese , 
a n d F A O scientists agreed last Oc tober 
t o carry ou t special s tudies to resolve t h e 
ma t t e r once a n d for all. 

Arsenic levels on the continental shelf. 

O u r u l t i m a t e s u m p ? 

Each year a great deal of waste is d u m p e d 
in to t h e waters off t h e eastern Aust ra l ian 
coast f rom t h e indust r ia l cities of Sydney, 
Wol longong , Newcas t le , a n d Br isbane . 
P resumab ly some of these wastes are 
p icked u p b y t h e Eas t Austra l ian C u r r e n t , 
b u t at p resen t we have little idea ab o u t 
whe re they go , or wha t effect t hey have 
on t h e m a r i n e env i ronment . 

D r Pe ter Davies of t h e Bureau of 
Mine ra l Resources , Geology, a n d G e o 
physics has recent ly discovered concen
t ra t ions of arsenic on t he cont inenta l shelf 
off t h e region be tween Po r t K e m b l a a n d 
Newcas t le , wh ich suggests tha t a t least 
this poisonous subs tance is no t all washed 
away. O the r substances r emain on t h e 
surface, a n d the Divis ion of Fisheries 
a n d Oceanography ' s p r o g r a m of releasing 
drift bott les a n d drift cards has indica ted 
t h a t t he surface waters be tween sou th 
eastern Austral ia a n d N e w Zealand can 
m o v e in a circle. 

Recent ly , a free-drift ing radio buoy 
released by t h e Divis ion off Wol longong 
on Apr i l 30 , 1973, was p icked u p a year 
later nea r E d e n after t ravell ing on a 
circular course via Norfolk I s land . T h e 
Divis ion t racked its course us ing infor
ma t ion suppl ied b y the F r e n c h E O L E 
satelli te, which picked u p signals t r a n s 
mi t t ed by t h e buoy . I t s t r ansmi t t e r 
appea red to fail on M a r c h 10, 1974, b y 
wh ich t ime t h e buoy was located close 
to t he coast near Br isbane . T h e n the 
satellite picked u p fur ther t ransmiss ions 
f rom it 12 days later. By t h e n it was 
moving southwards near Jervis Bay. 

N o b o d y shou ld conclude too m u c h 

. . . at least this poisonous 
substance is not all washed 
away. 

f rom t h e voyage of this one b u o y , b u t it 
does indicate tha t surface wate r sweeping 
ou t towards N e w Zealand on t h e Eas t 
Aust ra l ian C u r r e n t can somet imes r e t u r n 
to t h e eas tern Aust ra l ian coast. 
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