
Australian oil-an elusive resource 

Oil-fouled beaches: most people think of them as a sign 
of our time. We hear so much about accidents involving 
supertankers — and about captains who wash out their 
tanks at sea — that they, naturally, get the blame. 

E a c h year beaches a long the southern 
Austral ian coas t l ine rece ive their share o f 
fou l ing , and it's on l y h u m a n to j u m p to 
the c o n c l u s i o n that tankers, other ships, 
or the o i l -p roduc t ion operat ions in the 
Bass Strait o i l - f i e l d s s h o u l d bear the 
b lame . 

Bu t c l o s e r inves t iga t ions reveal that 
s o m e beaches are m u c h m o r e po l lu t ion -
p r o n e t h a n o t h e r s , a n d a l t h o u g h o i l 
washes u p f rom Cape L e e u w i n , W . A . , to 
Sou th Wes t Cape , T a s . , m o s t s eems to 
land o n the eastern coast o f Sou th A u s 
tralia and o n the western coas t o f Vic to r ia . 

In fact the first records o f 'coastal bitu
m e n ' b e i n g washed u p in Vic to r ia date 
back to 1869 , and f ishermen, farmers, and 
other l oca l residents o f these coas t l ines 
have frequently reported fresh d i scover ies 
o f f ou l ing ever s ince . O b v i o u s l y , s u c h his
torical o i l strandings can hardly be a by
produc t o f our m o d e r n industrial socie ty . 
W e have to l o o k e lsewhere for the source . 

T w o facts about the southern coastal o i l 
strandings stand out — they o c c u r main ly 
after v io len t winter storms and they' are 
c o m m o n e r after the o c c a s i o n a l earth
quakes that affect the area. F o r reasons 
that wi l l be g o n e in to later, bo th o f these 
facts s u g g e s t that the o i l s o u r c e s are 
natural rather than man-made . Indeed , 
loca l p e o p l e have k n o w n for m a n y years o f 
p laces a l o n g the eastern S o u t h Austral ian 
coas t l ine where , f rom t ime to t ime , b lack 
sticky o i l exudes ou t o f the g r o u n d ; and 
there are plenty o f reports o f s ight ings o f 
o i l r i s ing f rom the sea-bed in sha l l ow 
water just off shore . 

Sodom and Gomorrah 

S u c h natural seepages , w h i c h are k n o w n 
as ' seeps ' by the o i l industry, are hardly a 
n e w p h e n o m e n o n . Indeed they have b e e n 
k n o w n o n land s ince t ime i m m e m o r i a l . 
' N o w the val ley o f S i d d i m was full o f 
b i t u m e n p i t s ; and w h e n the k i n g s o f 

S o d o m and G o m o r r a h fled, they fell in to 
them' (Genesis 14 :10) . A t the end o f the 
13th Century, M a r c o P o l o descr ibed o n e 
seep in the Baku area o f the Sovie t U n i o n 
as 'a founta in f rom w h i c h o i l springs i n 
g rea t a b u n d a n c e ' . P e r h a p s the b e s t -
k n o w n m o d e r n ones are the Grea t P i t ch 
L a k e , T r i n i d a d , t he P i t c h L a k e o f 
G u a n o c o in eastern Venezue la , and the 
L a Brea tar pits , L o s A n g e l e s , California. 
In the D e a d Sea, a l so , mass ive l umps o f 
b i t umen w e i g h i n g several t onnes float to 
the shore at t imes. 

Austral ia d o e s not have m a n y records o f 
seeps other than those m e n t i o n e d already 
off the southern Austral ian coas t . Bitu
m e n has b e e n found washed u p o n the 
Nor the rn Terr i tory coast at M e l v i l l e and 
Bathurst Is lands , and o n nearby C o b o u r g 
Peninsu la . O i l s l icks have b e e n reported 
off the N e w Sou th Wale s coas t f rom t ime 
to t ime. 

Scient is ts first took an interest in the 
reports o f o i l strandings o n the southern 
Austral ian coast after W o r l d War I. H o w 
ever, n o b o d y invest igat ing at that t ime ac
tually w i t n e s s e d o i l e x u d i n g f r o m the 
g round or f rom the sha l low sea bo t tom. 
T h e s e investigators usual ly doub ted the 
tes t imony o f the loca l s . Instead, scient if ic 
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o p i n i o n general ly he ld that the o i l washed 

in f rom e l sewhere — poss ib ly f rom as far 

away as S o u t h A m e r i c a . 

Local origins 

Incred ib ly , the matter wasn ' t f inally re

so lved unti l 1962 w h e n M r R e g Spr igg 

and M r J.B. W o o l l e y s h o w e d c o n c l u s i v e l y 

that the o i l or iginated f rom l o c a l sources . 

T h e i r studies s h o w e d that waves and in

shore rip currents w h i p p e d u p by winter 

storms were s cou r ing o i l f rom a c c u m u l a 

t ions loca ted o n the b o t t o m i n sha l l ow 

water a long the coast . T h e s e a c c u m u l a 

t ions d e v e l o p w h e n o i l seeping th rough 

the sea-bed c o m e s in to con tac t wi th the 

water. H o w e v e r , s o m e o f the o i l had a dif

f e r en t c h e m i c a l c o m p o s i t i o n , w h i c h 

sugges ted that it c a m e f rom s o m e w h e r e 

else . Later exper iments u s ing drift bott les 

c o n v i n c e d M r Spr igg that s o m e o f this 

c o u l d b e c o m i n g f rom as far away as the 

e d g e o f the c o n t i n e n t a l s h e l f t o the 

south-east o f K a n g a r o o Is land. 

Practically all the world's 
major oil-fields were found 
around known seepages of 
oil or gas. 

In 1976, D f Dav id M c K i r d y and M r 

Z o l t a n Horva th , at the Bureau o f Minera l 

R e s o u r c e s i n C a n b e r r a , a n a l y s e d o i l 

stranded o n bo th the southern Austral ian 

and the Nor the rn Terr i tory coas ts . T h e 

southern Austral ian samples c a m e from 

beaches at s ix local i t ies be tween Bridge-

water Bay near Port C a m p b e l l , V i c . , in the 

east, and Sleaford Bay near Por t L i n c o l n . 

S .A. , in the west . T h e y were compared 

wi th others f rom o i l we l l s dr i l led in the 

area. 

O f the samples taken f rom the southern 

Austra l ian beaches , on ly o n e did no t ap

pear to be a natural c rude o i l . T h i s one 

sample was definitely fuel o i l that had 

been sub jec ted to weather ing for quite 

s o m e t ime. It was clear that the samples o f 

natural c rude c a m e f rom t w o different 

sources — they had different c h e m i c a l 

make-ups . 

G e l t w o o d B e a c h near Beachpof t , S .A. , 

has a reputat ion for be ing part icularly 

badly affected by o i l , and the researchers ' 

analyses conf i rmed that m u c h o f the oi l 

s tranded there had c o m e f r o m nearby. 

S o m e , h o w e v e r , had also c o m e f rom m u c h 

further away, as it was extensively weath

ered, and it had a comple t e ly different 

Lumps of demineralized kerogen, mounted 
in a polished resin block, glitter when 
viewed through the microscope. The black 
blobs are the material most likely to yield 
oil. 

Fossilized resin bodies appear yellow 
beneath a microscope as light shines 
through them. Oil may form from plant 
remains such as these. 

The 'easy' oil that keeps Australia's 
refineries running has already been found. 
The search now is for the more elusive 
deposits. 

The drilling rig 'Ocean Endeavour', shown 
here during construction, has been used for 
drilling on the North Rankin gas-field. 

c h e m i c a l make-up. Oi l similar to this sec

o n d type was a lso wash ing u p as far away 

as S l ea fo rd Bay , s o m e 4 8 0 k m to the 

north-west . 

T h e c h e m i c a l c o m p o s i t i o n o f the bitu

m e n s certainly supported the be l ie f that 

they c a m e f rom natural seepages o f o i l 

f rom the sea-bed, and the dis tr ibut ion o f 

the t w o different types added w e i g h t to the 

be l ie f that s o m e came f rom quite a dis

tance off shore. 

After analysing the c h e m i c a l make-up 

o f o i l stranded o n the Nor the rn Terr i tory 

coast , D r M c K i r d y and M r Horva th c o n 

c luded that this t oo c a m e f rom natural 

seepages. T h e s e were probably loca ted 

s o m e w h e r e to the n o r t h - e a s t o f the 

C o b o u r g Peninsula , in what 's k n o w n as 

the M o n e y Shoal Basin . 

W h y d o the seepages o c c u r , and what 

does their ex is tence really tell us? T h e 

very ex i s t ence o f seepages s h o w s that o i l 

has fo rmed nearby at s o m e t ime. S o there 

is the o b v i o u s p lace to l o o k for o i l . Indeed 

practical ly all the wor ld ' s major oil-fields 

were f o u n d around k n o w n seepages o f oi l 

or gas. Y e t the p resence o f a natural seep

age o f o i l or gas does no t necessar i ly mean 

that a large resource o f hydroca rbons lies 

wai t ing to be d i scovered . S o Australia 's 

salvation, as oi l b e c o m e s scarcer, does not 

necessar i ly l ie in dr i l l ing off the coasts o f 

Sou th Australia and the Nor the rn Terr i 

tory. A l o o k at h o w oi l and gas fo rm wil l 

s h o w why . 

Oil formation 

L i k e c o a l , o i l has formed f rom the re

m a i n s o f l i v i n g t h i n g s . M u c h o f the 

natural gas (predominant ly methane) did 

so a l so , but there is dispute abou t whether 

s o m e m a y h a v e d e r i v e d f r o m o t h e r 

sources . C o n d i t i o n s have to be just right 

before the fossi l ized plant and animal re

mains wi l l change into oi l or gas. 

W h i l e c o a l f o r m e d i n t he a n c i e n t 

swamps as thick layers o f a lmos t purely 

o rgan ic material, o i l d id not . O i l c o m e s 

f rom rocks that formed or iginal ly as sedi

m e n t s a c c u m u l a t i n g at the b o t t o m o f 

mos t ly sha l low seas. T h e s e source rocks , 

the c o m m o n e s t o f w h i c h are t he o i l 

sha les , may con ta in as little as 1% o f 

ca rbon-con ta in ing material sandwiched 

b e t w e e n mine ra l gra ins . T h i s ca rbon-

con ta in ing material, w h i c h is a mixture o f 

m a n y o r g a n i c c o m p o u n d s , is u s u a l l y 

k n o w n as 'ke rogen ' . 

F o r the source rock to have any h o p e o f 

y ie ld ing o i l , the ke rogen it conta ins must 

have been derived f rom the right sort o f 

l iv ing th ings . W o o d , for example , c o n 

tains a major propor t ion o f l ign in , w h i c h 
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Bitumen from natural seepages located off shore not infrequently fouls parts of the 
southern and northern coastlines of Australia. 

in its turn yields coa ly material wi th a 

c h e m i c a l structure that predisposes it to 

fo rm gas rather than oi l w h e n the right 

c o n d i t i o n s o c c u r . O n the other hand, the 

residues left by mar ine animals and plants 

y ie ld k e r o g e n wi th the r ight c h e m i c a l 

structure for fo rming o i l . 

W i t h i n C S I R O , a g roup led by D r John 

Saxby in the Organiza t ion ' s F u e l G e o -

s c i e n c e U n i t has been s tudying Austra

lian sou rce rocks by analys ing dr i l l ing 

cores p rovided by the Bureau o f Mine ra l 

R e s o u r c e s and by o i l c o m p a n i e s . T h e i r 

studies have s h o w n that Austral ia 's pet

r o l e u m r e s o u r c e s are u n u s u a l . W h i l e 

m o s t o f the wor ld ' s o i l c a m e or iginal ly 

f rom mar ine organisms , m u c h o f that so 

far d i scovered in Austral ia has c o m e f rom 

the spores , leaf cu t ic les , resins, and other 

n o n - w o o d y mater ia ls f r o m plants that 

g rew o n land. 

Where to search 

S i n c e m a n y o f the mos t suitable source 

rocks accumula t e as sediments in sha l low 

seas, the sedimentary rocks m o s t l ikely to 

y ie ld o i l in Austral ia s e e m to be o n e s that 

w o u l d have f o r m e d in s h a l l o w bas ins 

loca ted c l o s e e n o u g h to the coas t o f that 

t ime to have a l l o w e d a c c u m u l a t i o n o f 

debris f rom plants g r o w i n g o n the shore . 

T h e s e rocks w o u l d have had to have been 

laid d o w n and covered qu ick ly , o therwise 

bacter ia w o u l d have c o n v e r t e d all the 

o rgan ic material to ca rbon d i o x i d e and 

water. T h e cond i t i ons m o s t c o n d u c i v e to 

sed iments fo rming rapidly o c c u r w h e n 

the sea f loor is subs id ing . T h u s the best 

p laces to l o o k for o i l in Austral ia s e e m to 

be sedimentary basins , the f loors o f w h i c h 

were subs id ing as the rocks were fo rming , 

and w h i c h were loca ted not far of f shore at 

that t ime. 

These seepages undoubtedly 
show that oil has formed off 
the South Australian coast. 

Australian exploration wells drilled 

n u m b e r o f w e l l s 

1960 1965 1970 1975 1980 

The number of wells drilled each year fell 
from a peak in the mid 1960s to a low level a 
decade later. It seems to have increased 
again during the last 3 years. 

O n c e the source rocks have formed, ap

prec iable amounts o f hydroca rbons wi l l 

no t be generated unless the temperature 

rises to about 1 3 0 ° - 1 5 0 ° C and remains 

there for a l o n g per iod o f g e o l o g i c a l t ime. 

T h e n the large ke rogen m o l e c u l e s wi l l 

' c rack ' , and oi l wi l l fo rm in l o w concent ra

t ions in the spaces be tween the mineral 

particles that make up the rock . 

Dr Saxby concludes that oil 
exploration is most likely to 
succeed where oil generation 
is still going on. 

T h e m o s t usual way this can happen is 

i f the r o c k b e c o m e s b u r i e d s e v e r a l 

thousand metres d o w n . T h e n heat f rom 

the earth's interior wi l l raise the rocks to 

the temperatures needed . I f the tempera

ture b e c o m e s too h i g h (in other words if 

the r o c k is bur ied t o o d e e p ) , then gas 

rather than o i l wi l l fo rm. 

(Oi l shales l ike the R u n d l e deposi ts in 

Q u e e n s l a n d are potential s o u r c e rocks 

that have not b e e n sub jec ted to raised 

temperatures. Extract ing o i l f rom these 

wi l l i nvo lve heat ing them for ex tended 

per iods to h i g h temperatures to c rack the 

k e r o g e n they conta in — in other words , 

d o i n g i n a few minutes what takes many 

years naturally.) 

Migration to reservoirs 

I f the su r round ing rock is relatively por

o u s , or i f it conta ins faults, the newly 

fo rmed o i l or gas wi l l emigrate f rom the 

source r o c k , usual ly upwards . I f they en

coun te r structures in the r o c k layers that 

wi l l serve as reservoirs, the hydroca rbons 

may accumula t e and fo rm concent ra t ions 

that are sufficiently large for t h e m to be o f 

interest to explora t ion geo log i s t s and pet

r o l e u m engineers . 

A reservoir usually consis ts o f a layer o f 

p o r o u s r o c k , s u c h as l i m e s t o n e or 

sandstone, that has a m o r e or less imper

v i o u s c a p - r o c k a b o v e it to prevent the 

h y d r o c a r b o n s f r o m e s c a p i n g . B u t i f 

m o v e m e n t s o f the earth's crust c rack the 

cap- rocks , the accumula ted oi l or gas may 

m o v e u p through any faults that deve lop 

to e m e r g e at the surface as seepages . 

T h e S o u t h Austral ian seepages are l o 

cated a long an earthquake-prone bel t that 

passes north-westwards across the cont i 

nental shelf, a long the coas t o f the eastern 

part o f S o u t h Austral ia, and then inland 

east o f Ade la ide . Submar ine earthquakes 

wi th epicent res c l o s e to the S o u t h Austra

lian coastal t o w n o f Beachpor t ( w h i c h is 

o n l y a f e w k i lomet res f r o m G e l t w o o d 

B e a c h ) o c c u r r e d in 1898, 1915 , and 1948. 

T h e amoun t s o f o i l stranded o n nearby 

beaches increased temporari ly after each 

s h o c k — presumably because the earth

quakes o p e n e d faults in the r eg ion , thus 

a l l o w i n g m o v e m e n t o f c rude o i l to the 

surface. 
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Natural seepages may contribute nearly 
10% of the oil that enters the world's 
oceans. 

T h e s e seepages undoub ted ly s h o w that 

o i l has fo rmed of f the Sou th Austral ian 

coas t in the Otway and poss ib ly the D u n -

t roon Bas ins , but all wel l s dr i l led to date 

have p roved disappoint ing. T h e o i l d o e s 

no t s e e m to have been able to accumula t e 

in large quantities. S o far, we l l s dr i l led of f 

the N o r t h e r n T e r r i t o r y i n the M o n e y 

Shoa l Bas in have fared n o better. P rob

ably neither reg ion has been exp lo red in 

sufficient detail to s h o w for sure whether 

suitable reservoirs really exist. 

Age important 

I f a c c u m u l a t e d o i l or gas is g o i n g to re

ma in in a reservoir for e p o c h s o f g e o l o g i 

cal t ime , the cap- rock wi l l have to be very 

i m p e r m e a b l e i n d e e d . I n p r a c t i c e , n o 

reservoir is comple t e ly o i l - or gas-proof, 

so the a c c u m u l a t e d h y d r o c a r b o n s wi l l 

very s lowly leak away. T h u s the o i l pros

pector needs to k n o w h o w l o n g any oil 

a c c u m u l a t i o n may have actually existed. 

I f his studies suggest that it f o rmed too 

l o n g a g o , then the c h a n c e s that large 

quantit ies still remain are m u c h reduced , 

even t h o u g h suitable reservoirs may exist. 

In addi t ion, as D r Saxby has po in ted 

out , bacteria and other m i c r o o r g a n i s m s 

attack pe t ro leum in the g round and c o n 

vert it into a heavier o i l that is less useful 

and m o r e difficult to recover . S o m e bac

teria may also increase the su lphur c o n 

tent o f the o i l . D r Saxby c o n c l u d e s that o i l 

e x p l o r a t i o n is m o s t l ike ly to s u c c e e d 

where oi l generat ion is still g o i n g o n . 

A l m o s t c e r t a i n l y o i l is s t i l l b e i n g 

fo rmed in the rocks at depths be tween 

3500 and 5000 metres in the G ipps l and 

Basin b e l o w Bass Strait. T h e l ight crude 

f rom here contains many straight-chain 

paraffins — a sure s ign that bacteria and 

o t h e r m i c r o o r g a n i s m s h a v e n o t yet 

changed it greatly. T h e same applies for 

the o i l s seep ing f rom near the coasts o f 

Sou th Austral ia and the Nor the rn Terr i t 

ory. T h e f loor o f the G ipps l and Basin is 

cu r r en t ly s u b s i d i n g , and u n c o n v e r t e d 

source rocks are thus be ing carr ied d o w n 

s lowly in to the zone where the tempera

ture is r ight for o i l p roduc t ion . 

Wha t an oil m a n needs to k n o w , there

fore , is the depth at w h i c h the r ight temp

erature o c c u r s for o i l g e n e r a t i o n , and 

whether any suitable source rock actually 

exists at that depth. T h a t may s o u n d easy, 

but it isn ' t . H e rarely has the benefi t o f 

samples o f r o c k f rom these depths — they 

are too far d o w n . It's doubtful , for exam

ple , whether anybody has yet dr i l led d o w n 

deeply e n o u g h in the G ipps l and Basin to 

reach the rocks f rom w h i c h the Bass Strait 

o i l has c o m e . Certainly the deepest ho les 

bored in the area have reached carbon-

c o n t a i n i n g r o c k s , bu t at 4 0 0 0 me t r e s 

depth these still s eem to be t o o y o u n g and 

too c o o l to have been able to have pro

d u c e d the o i l . 

Under Barrow Island 

T h e same seems to apply at Ba r row Island 

off the Wes te rn Austral ian coas t . T h e r e , 

C S I R O ' s e x a m i n a t i o n o f the e v i d e n c e 

available suggests the oi l has c o m e f rom a 

z o n e a great deal deeper than the level 

where it has accumula ted . R e c e n t e x p l o 

ration has s h o w n that natural gas exists 

m o r e than 1000 metres b e l o w the deepest 

o i l reservoir. 

Drilling in Australia is expensive, and the 
success rate is relatively low. One well in 36 
drilled has yielded petroleum, and one in 12 
gas. For the world, one well in 11 drilled has 
yielded petroleum, and one in nine gas. 

T h e m a i n accumula t ions o f crude oi l 

o n Ba r row Island are in rocks that were 

laid d o w n dur ing the Cre taceous g e o l o g i 

cal per iod (see the chart o n g e o l o g i c a l 

t ime) . T h e s e o c c u r at the relatively shal

l o w depth o f abou t 1000 met res . T h e 

a c c u m u l a t i o n s c o n t a i n a c o n s i d e r a b l e 

p r o p o r t i o n o f a r o m a t i c h y d r o c a r b o n s . 

T h e y c o n t a i n very little in the way o f 

s t ra ight -chain paraffins, w h i c h m e a n s 

that they have b e e n b r o k e n d o w n by bac

teria. Y e t 1000 metres deeper are rocks 

laid d o w n s o m e 45 m i l l i o n years earlier, 

dur ing the Jurassic per iod . T h e s e y ie ld a 

waxy paraffin-containing c rude — a s ign 

perhaps that this deeper o i l is m u c h less 

altered. 

Presumably , the sha l lower but m o r e al

tered oi l has migrated f rom m u c h lower 

d o w n s o m e t ime in the past. T h e o n l y sure 

way to f ind out where it c a m e f rom is to 

dril l right d o w n to the or iginal source 

rock . 

But to d o that is prohibi t ively expen

sive, w h i c h goes part o f the way to expla in 

w h y dr i l l ing for o i l is such an unpredicta

b le bus iness . Australia in particular has 

no t been a very e n c o u r a g i n g p lace to drill 
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— the success rate here has b e e n o n e we l l 

y ie ld ing o i l for every 36 dri l led ( compared 

wi th a w o r l d average o f o n e for every 11 

dr i l led) . T h e ratio for natural gas has been 

rather better — a success rate o f about 1 in 

12 ho l e s dri l led c o m p a r e d wi th a w o r l d 

average o f about 1 in 9. 

Usua l ly , no t k n o w i n g w h e r e any o i l 

may have c o m e f rom, o i l p rospec tors have 

to rely o n any leads that their pe t ro l eum 

g e o l o g i s t s c a n g ive them. Bu t the evi

d e n c e wi l l b e circumstant ial , and the o n l y 

way that the c o m p a n y wi l l really b e able 

to find ou t whether o i l is present is by 

dr i l l ing very expens ive ho le s . 

Geological wager 

A q u i c k l o o k at w h a t the p e t r o l e u m 

g e o l o g i s t can find out shows h o w m u c h o f 

a bet dr i l l ing any we l l wi l l be . F o r o i l or 

gas to b e present, the f o l l o w i n g c o n d i t i o n s 

mus t exist . T h e r e mus t b e : 

a sou rce o f hydrocarbons ( source rocks ) 

• a suitable increase o f the temperature 
wi th depth (temperature gradient) 

• e v i d e n c e that the rocks r emained warm 

e n o u g h for sufficiently l o n g for o i l to 

have fo rmed 

• r o c k format ions that can serve as reser

voirs 

• routes by w h i c h the hydroca rbons can 

migrate to the reservoirs 

S e i s m i c s u r v e y s , p e r h a p s the bes t -

k n o w n o f the p e t r o l e u m e x p l o r a t i o n 

t e c h n i q u e s , can reveal the p r e s e n c e o f 

fault ing and r o c k layers o f different types. 

T h e y c a n thus sugges t the p re sence o f 

migra t ion routes , and c a n also indicate 

that su i t ab le r o c k s t ructures ex i s t for 

reservoirs to be present. T h e y canno t yet 

rel iably s h o w that these structures have 

o i l in t hem. 

There's a 90% chance that at 
least another 1S50 million 
barrels remain to be 
discovered. 

A r m e d w i t h the i n f o r m a t i o n g a i n e d 

f r o m s e i s m i c surveys and b a c k g r o u n d 

k n o w l e d g e ga ined f rom similar areas, the 

p e t r o l e u m g e o l o g i s t c a n e s t ima te the 

l i k e l i h o o d o f each o f the five above c o n d i 

t ions b e i n g present at any particular site. 

U s u a l l y h e d e c i d e s o n p e r c e n t a g e 

chances for each o f the necessary c o n d i -

t ions be ing present. By c o m b i n i n g these 

probabi l i t ies he arrives at a f igure that 

rough ly indicates the l i k e l i h o o d o f hydro

carbons be ing present. H o w e v e r , even i f 

mos t ind ica t ions are favourable and there 

appears to be a g o o d c h a n c e that oil and 

gas are present in quantities large e n o u g h 

to make ob ta in ing them a c o m m e r c i a l 

p ropos i t ion , dr i l l ing wi l l y ie ld no th ing if, 

for e x a m p l e , wha t are a s s u m e d to be 

source rocks con ta in n o ke rogen . 

Australian oil prospects 

S o , bear ing these thoughts in m i n d , what 

prospects d o e s Australia have o f f inding 

m u c h m o r e oi l? O b v i o u s l y , n o b o d y k n o w s 

for sure. R e c e n t l y the C o m m o n w e a l t h 

G o v e r n m e n t ' s Nat iona l Energy Adv i so ry 

C o m m i t t e e pub l i shed a report enti t led 

'Explora t ion for O i l and G a s in Austral ia ' . 

A c c o r d i n g to this report, the best estimate 

a v a i l a b l e o f o u r c r u d e o i l r e s o u r c e s 

suggests that there 's a 9 0 % c h a n c e that at 

least another 1550 m i l l i o n barrels r emain 

to be d i scovered . T h e r e ' s a 1 0 % c h a n c e 

that the actual amount wi l l b e as h i g h as 

6 5 0 0 m i l l i o n ba r r e l s . O u r i d e n t i f i e d 

e c o n o m i c r e se rves c u r r e n t l y s tand at 

about 1870 m i l l i o n barrels. 

T h e report hastens to add that these 

estimates mus t be treated wi th caut ion . 

T h e y were arrived at by m a k i n g assump

t ions o n h o w A u s t r a l i a n s e d i m e n t a r y 

basins c o m p a r e wi th those in other parts 

o f the wor ld . T h u s these f igures mere ly 

p rov ide a r o u g h gu ide . T h e true situation, 

as the report a lso states, c a n o n l y be dis

cove red by geophys ica l surveys f o l l o w e d 

by dr i l l ing o n and off shore . Austral ian 

sedimentary basins are no t we l l surveyed 

w h e n c o m p a r e d w i t h those i n m a n y other 

count r ies . 

W h i l e m u c h o f Australia is cove red by 

sedimentary basins , those m o s t l ikely to 

yield o i l or gas o c c u r main ly of f shore o n 

the cont inenta l shelf. A c c o r d i n g to the 

N a t i o n a l E n e r g y A d v i s o r y C o m m i t t e e , 

prospects for m a k i n g large o i l or gas finds 
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Production manifolds at a separator station 
on Barrow Island on the North-west Shelf. 
Oil production on the island peaked in 1970 
and has been declining slowly since then. 

in the off-shore basins are current ly rated 

as f o l l o w s : Bass Strait, Nor th -wes t Shelf, 

and E x m o u t h Plateau offer the best p ros 

p e c t s , w h i l e B o n a p a r t e G u l f and the 

B r o w s e , Ca rna rvon , and Per th B a s i n s 

offer reasonable ones . T h e basins of f the 

Q u e e n s l a n d coas t ( i nc lud ing the Barrier 

Reef) have not b e e n sufficiently exp lo red 

for even a guess to be hazarded. E v e n so , 

the c h a n c e s o f o i l or gas o c c u r r i n g there 

don ' t l o o k particularly great. 

Barrier Reef: any oil? 

O n l y three explora t ion wel l s have ever 

been dri l led of f the Q u e e n s l a n d coast . A l l 

were loca ted in the Capr icorn Bas in , a 

small part o f w h i c h wi l l be i n c l u d e d in the 

Capr icorn ia Mar ine Park. N o n e y ie lded 

o i l or gas . F r o m the little that is k n o w n 

about the g e o l o g y o f the basins in the 

r eg ion , it appears that in m a n y p laces the 

th ickness o f the sediments may no t be suf

f icient for there to be m u c h c h a n c e o f o i l 

hav ing fo rmed . 

W i t h a depth o f about 3 0 0 0 metres , the 

sed iments o f the Capr icorn Bas in — appa

rently the second- th ickes t a m o n g the ba

sins o f f the Queens l and coas t — s e e m 

rather thin for any source rocks to have 

b e c o m e w a r m e n o u g h for m u c h o i l or gas 

to have fo rmed . T h e fact that there are n o 

k n o w n s igns o f natural o i l or gas seepages 

of f the Queens l and coast a l so gives little 

e n c o u r a g e m e n t that the r e g i o n conta ins 

m u c h in the way o f hydroca rbons . 

T h e Na t iona l Energy Adv i so ry C o m 

m i t t e e c o n s i d e r e d that t he E x m o u t h 

Plateau offers the best bet for f ind ing 

g ian t n e w o i l - f i e l d s . T h i s s u b m a r i n e 

plateau l ies s o m e 4 0 0 k m nor th-west o f 

D a m p i e r b e y o n d the Nor th -wes t Shelf, o f 

w h i c h it is a north-westerly ex tens ion . O i l 

has b e e n f o u n d o n the Nor th -wes t She l f at 

Bar row Is land, and gas appears plentiful 

The sediments of the 
Capricorn Basin seem 
rather thin for any source 
rocks to have become warm 
enough for much oil or gas to 
have formed. 

o n the R a n k i n Platform, w h i c h l ies under 

about 2 0 0 metres o f water. Dr i l l i ng the 

E x m o u t h Plateau is a very different opera

t i o n that is s t r e t c h i n g e x p l o r a t i o n 

t e c h n o l o g y to its l imits . 

T h e E x m o u t h P l a t eau A r c h is the 

sha l lowes t part. It is a lso the o n e where 

h y d r o c a r b o n s s e e m m o s t l i k e l y to b e 

f o u n d . It l i e s u n d e r m o r e than 1 0 0 0 

metres o f c y c l o n e - p r o n e sea. 

T h e m a i n reason for o p t i m i s m that the 

area wi l l y ie ld hydrocarbons is that its 

g e o l o g y is no t dissimilar to that o f the 

R a n k i n Pla t form. (It's o n e o f the m a x i m s 

o f o i l exp lora t ion that hydroca rbons are 

m o s t l ikely to be found in areas c l o s e to 

where others have already b e e n found , 

rather than in apparently m o r e favourable 

loca t ions in reg ions where n o o i l or gas 

have been found before.) 

I n t e r p r e t a t i o n o f s e i s m i c s u r v e y s 

suggests that source rocks exist o n the 

E x m o u t h Plateau at suitable depths for 

l a rge - sca l e h y d r o c a r b o n g e n e r a t i o n to 

have occu r r ed . Sandstones nearer to the 

surface a l so s e e m to p rov ide reservoirs . 

A t the t ime o f wri t ing at least two e x p l o 

rat ion we l l s had been comple t ed . O n e , 

o n the K a n g a r o o Sync l ine , w h i c h is a 

sha l l ow t rough that divides the E x m o u t h 

Plateau f rom the Nor th-wes t Shelf , appa

rently y ie lded neither o i l nor gas. 

E v e n if the first wel l s don ' t y ie ld o i l or 

gas , they wi l l p rovide informat ion o n the 

ac tua l t empera tu res o f the s e d i m e n t s 

t h r o u g h w h i c h the h o l e s h a v e b e e n 

dri l led. T h e y wi l l also s h o w whether the 

pic ture bui l t u p f rom se i smic surveys is 

really cor rec t . E v e n wi th today 's tech

n o l o g y it is still easy to b e mi s l ed by such 

surveys — as Shel l D e v e l o p m e n t (Aus 

tralia) Pty L t d found to its cos t be tween 

1966 and 1977. 

Frustrating business 

D u r i n g this per iod the c o m p a n y carried 

out a p rospec t ing and dr i l l ing p rog ram in 

the D u n t r o o n Basin of f the S o u t h Austra

lian coast — an area that s eemed to ho ld 

cons ide rab le p romise . Indeed , s o m e o f the 

According to Dr Saxby, most of the 
sedimentary basins and plateaux located 
off Queensland seem rather thin for much 
oil or gas to have formed. 
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seepages that foul the State's beaches may 
we l l be loca ted wi th in the z o n e c o v e r e d by 
the c o m p a n y ' s or ig inal exp lora t ion per
mits . 

B y the t ime the c o m p a n y surrendered 
the last o f its permits in 1977 , it had re
co rded 24 546 k m o f s e i smic data, and 
d r i l l e d t h r ee d ry w e l l s . It h a d spen t 
$15 837 0 0 0 in the p rocess . 

Early explora t ion , us ing s e i s m i c and 
other m e t h o d s , y ie lded e n c o u r a g i n g re
sults. But t w o wel l s dri l led in 1971 bo th 
failed to p r o d u c e signif icant ind ica t ions 
o f hydroca rbons . What ' s m o r e , examina
t ion o f the d r i l l ing c o r e s s h o w e d that 
s o m e o f the se i smic data had b e e n mis in 
terpreted. H o w e v e r , the m o s t bitter disap
po in tmen t c a m e in 1976, w h e n studies 
u s i n g m o r e accura te s e i s m i c m e t h o d s 
s h o w e d that a h u g e feature k n o w n as the 
Rosella—Jabiru T r e n d did no t have the 
structure indicated by the earlier surveys. 
T h e apparent fo rm o f the R o s e l l a - J a b i r u 
T r e n d had been the m a i n incen t ive dur
ing the p rev ious 5 years for deep-water 
explora t ion to con t inue . 

T h u s the c o m p a n y f o u n d that it had 
c o n t i n u e d explora t ion for 5 years because 
o f s e i smic interpretation that ul t imately 
p roved incor rec t — w h i c h just g o e s to 
s h o w what a frustrating bus iness o i l and 
gas explora t ion can be . 

S u c h debac les reflect h o w little any
b o d y k n o w s a b o u t o u r s e d i m e n t a r y 
basins , But then this lack isn' t surprising, 
s ince m u c h o f Australia bo th o n and off 
shore has yet to be exp lored . C o m b i n i n g 

what 's k n o w n about surface seepages and 
g e o l o g y wi th geophys ica l and g e o c h e m i -
cal i n fo rma t ion about the sedimentary 
basins as it accumula tes wi l l he lp reduce 
the risk o f dr i l l ing dry we l l s . H o w e v e r , the 
'easy o i l ' has already been found , and the 
hunt n o w is for the m o r e e lus ive deposi ts . 
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