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ABSTRACT

A review is given of the exploration

in the search for oil carried out by Government and

private organisations in Australia and New Guinea.

The information presented deals mainly

with exploration by geophysical methods. The extent

of the geophysical exploration for oil in the various

sedimentary basins is illustrated by maps showing the

location of gravity, seismic and aeromagnetic surveys

carried out up to December, 1958. The more important

results of the Bureau's geophysical surveys are discussed

briefly. The geological and drilling activities are

given in summary form.



INTRODUCTION 

This record was originally prepared as part
of the background information compiled by the Bureau of
Mineral Resources, Geology and Geophysics, for presentatidh
at a Symposium, on the Development of Petroleum Resources
of Asia and the Far East.^The Symposium was convened by
the United Nations Economic gODMiSSi011 for Asia and the
-Far East, and was held at New Delhi in December, 1958.

The information presented here is concerned
mainly with the geophysical 'exploration for oil, and
includes a 'considerable amount of material provided by
the Mines Departments of New South Wales, Queensland and
South kastralia and by the following private companies:-
West Australian Petroleum Pty.Ltd., Australasian Petroleum•
Co. Pty.Ltd., Mines AdminiFltration Pty0Ltd., and Frame-
Broken Hill Fty.Lt].^Tb co-.:Teration of these olzanisations
in the project is L:2atefily ackne7ledged.

Acknowledgement is also d. to Mr. M.A. Condon,
Assistant Chief Geologist of the B1.1 -rau, whose notes on
the geological side of the exploration have been incorporated
in the text,

2. GENERAL STATUS OF OIL  EXPLORATION

Exploration carried out in Australia in the
search for oil comprises the,wo.c. of private companies and
government authorities.^Oil explafation compRuies hold
concessions to explore for oil in all St'Ates and Territories
except Tasmania and the Australian Capital Territory.
Gsvernment authorities are carrying out geological work
in relation to oil exploration in Western Australia, Seuth
Australia, Queensland and the Northern .Territory.

• From geological mapping completed to date, thirteen
major basins and approximately -V.n minor basins have been
identified in thzi Australian mainland.^In Papua-New Guinea
three basins have been identified.^The basins are shown in
outline in Plate 1.

A single producing well, discovered at Rough
Range, Western Australia, in 1953 has not resulted in the
discovery of an oil field.^Oil and gas shows have been
reported from all States and Territories.^Dry gas shows
are reported from New South Wales.

Geological information in most areas gives only
the broadest outline; in no areas are geological conditions
known •precisely enough for scientific location of drilling
sites or for following indications when found. •Regional
geologiCal information^reasonably satisfactory in Sydney
Basin, Carnarvon Basin and 7itzroy'Basin, although even
there geological detail is not satisfactory. - •

Givernment geologists mainly carry out the
regional surveys:. Company •geologists carry out detailed
surveys of surface structure mainly for locating drilling

: .Sites..^All --tegional work and much detailed work is based
on aerial:Thetographs 'which are used as field maps.
PalaentOlOgists play an impertant part in determining
the age of the strata. •



The information given here d e a l s  mainly 
wi th  exp la ra t ion  by geophysical  methods, ' I n  t h i s  . 
work, t h e  mazer con t r ibu t ion  by a government a u t h o r i t y  
has been t h a t  cf t h e  Commonwealth Bureau' of Mineral  
Rssources, Geology & Geophysics, whose Geophysical A 

Sect ion ,has  been a c t i v e l y  engaged i n  t h e  geophysical  
i n v e s t i g a t i o n  of sedimentary bas ins  s ince  1946, The . 
South Aus t ra l i an  Government maintains  a smal ler  geo- 
phys ica l  organisa t ion  which has conducted geophysical  
surv?ys f o r  o i l  i n  t h a t  S ta te .  

T::e admin i s t r a t ion  of petroleum prospect ing 
ordinances is c o n s + i t u t i o n a l l y  t h e  funct ion  of the  S t a t e s  
and i s  exerc ised  through t h e  S t a t e s  Mines Departments 
except ,  i n  t h e  Northern T e r r i t o r y  and Papua-New Guinea, 
which a r e  administeked by t h e   commonwealth.^ I n  t h e  
p r o ~ , i s i o n  of geophysice! ser+- ces  t h e  Bvreau co-operates 
with t h e  Cta te  Departmen-cs c.. maintains c lose  l i a i s o n  
wi th  most of t h e  o i l  e x p l o r a ~ ~ o n  ccapac* 2s. 

1 n ' t h c  fol lowing d iscuss ion ,  tha  separa te  
sedimentary bas ins  a r e  d e a l t  with i n  turn .  , The accompanying 
~ 1 m s  P l a t e s  2 t o  4 show t h e  a r e a s  i n v e s t i g a t e d  by gra7ri ty ,  
seismic and aeromagnetic methods respect i .vely,  The surveys 
ind ica ted  represent  t h e .  work of several. - : o v e r ~ e u : t  an'kori- 
t i c s  and many p r i v a t e  companies. A 1 :,.t ,of -11ese organ- 
i s a t i o n s  i s  shown and re fe renoe  number; on tile maps a r e  
usod t o  i n d i c a t e  t h e  g e n e r a l  l o c a t i o n  o f  t h e  geophysical  
a c t i v i t i e s  of each organisat ion.  

3. GREAT ARTESIAN BASIN * 
1 

At ten t ionx  has ' been drawn t o  t h e  o i l  p o s s i b i l i t i e s  
of t h i s  v a s t  a r e a  by considerable  flows of n a t u r a l  gas  and 
s m ~ l l l  quanS.ities of o i l  found i n .  many of t h e  bores ,  
p a r t i  cu!.zrly ' those i n  t h e  Roma a r e a ,  d r i l l e d  s ince .  1900. 
done of t h e  gas  shows has developed i n t o  commercial supp l i e s ,  

A n  e x p l ~ r a - t l o n  campaign conducted by S h e l l  
(2ueensland) Devjiopment Pt:-,Ltd., between 1c*O and 1951 
i n  Cent ra l  a rd  Southern Cf~nensland, il,cludeC geo log ica l  
mapping, a e r i a l  photography 2nd a reconnaissance g r a v i t y  
survey comprising 1,000 ska t ions  and covering an a r m - o f  
192,000 square miles.  S.zout ' d r i l l i n g  wz s a l s o  c a r r i e d  
out ,  1:: 1950, a t e s t  bo::e was d r i l l e d  P. ' -  Xorel la ,  100 
miles. .norfh of Roma, t o  2 depth of 4,634 ?:et t o  t e s t  
t h e  Pexnien beds, which e r e  considered t o  o f f e r  t h e  bes t  
p o s s i b i l i t i e s  of o i l  and gas production. ' The bore 
encountered gas  i n  non-ccmmercial q u a n t i t i e s  and small  
showings of o i l ,  The company abantoned its search  a f t e r  
a t e q t  seismic re f rac , t ion  t r a v e r s e  by t h e  Ba~eau ac ross  
an a n t i c l i n a l  s t r u c t u r e  n e a r  Comet showed a high v e l o c i t y  
r e f r a c t o r  a t  a depth of approximately 3,COO f e e t ,  which 
was i n t e r p r e t e d  as  basement (Smith, j951). ' 

The f i r s t  a r e a  i n v e s t i g a t e d  by t h e  Bureau w a s  
i n  t h e  Frome Embayment, which forms a south-western 
extens icn  of t h e  Great Ar tes i an  Basin ( ~ o o l e y ,  1948), 
Gas had been found i'n many bores  i n  t h i s  a rea .  Gravi ty 
and magnetic surveys were made over an a rea  8 miles  

- squx-e ,and a long about 150 mi les  of t r a v e r s e s .  The g r a v i t y  
Gurvey of t h e  Embaymerlt was l a t e r  continued by Frme-Broken 
H i l l  Co.Pty,Ltd. a s  a reconnaissance f i n a l l y  covering 
approxi-mately 15,000 square mi les ,  From t h i s  geophysical  
work it  was conl;luded t h a t  no t  more than 2,000 f e e t  of 
Recent, Cretaceous and t h i n  J u r a s s i c  sedfments were 
2resent  r e s t i n g  on old rocks. The Cootakarlow bore,  put 



down to test the gas possibilities, bottomed in pre
Cambrian at 1,450 feet. Small quantities of methane
were noted.

In the Roma area, about 3,000 to 4,000 feet
of Mesozoic sediments overlie a basement of granite
and metamorphic rocks. A reconnaissance gravity and
ground magnetic survey was made by the Bureau in 1947
and 1948 covering an area of 4,000 square miles, with
a semi-detailed survey over 250 square miles within
this area <Dooley, 1950). The purpose of the surveys
was to obtain information on basement topography.

The conclusions drawn from the survey were
that the major gravity and magnetic anomalies are'not
associated with bnseze-t topography but are probably
due to variations of rock type lqf_hin the basement.
Two residual gravity anomalies AniP2 isolated as being
related to high basement features and were recommended
for seismic investigation.

Seismic surveys subsequently carried out by the
Bureau in 1949 and 1950 confirme a smnll closure near
One of the gr'vity anomalies but no dciinite closure was
show:. ^the other anomaly (Uooley, 1954). A bore drilled

associated Australian Oilfielde N.L. to test the first
bnemaly showed no appreciable gas or (Al. The geological
equivalent of the oil and gas sands was found to have low
porosity and to be unsuitable as a reservoir rock. This
Company has since drilled additional holes in the Roma
area, some of 1;rh1ch gave promise of gas on a commercial
scale, and has completed a. detailed gravity survey of
1..00 square miles to the north-east of Roma in the search
for favourable drilling targets.

In 1952 and 1953, further seismic work was
carried out by the Bureau at Roma to determine whether
any structures were as:.2eciated with the kncwn occurrences
of gas and oil (Williams, 1955). No evidence of an
anticline or basement high was found at the two localities
investigated and no drilling could be reco=ended as n
result of this work. An experimEntal seismic survey by
the Bureau near Surat proved the •v)lic-bility of both
refr-ction and reflection methode but gave no confirmation
of a large anticlinal structurq inferred from surface
geological mapping. (Morton and Robertson ).

In 1957 the Bureau completed a semi-det-iled
gravity survey of an area of approximately 1,600 square
miles in the Comet-Rolleston are- north of Roma. (Oldham,
1958). From the results, the position of the axis of the
Comet Anticline has been more accurately established and
it is 'expected that the southern extension of the anticline
contains a much thick,dr sequence of sedimentary rocks than
that known near Comet, the thicker sequence may include
lower Permian horizons considered favourable for oil
occurrence. The gravity survey of this area has been
extended by the gravity reconnaissance •of an area of
1,400 square miles carried out by Associated Freney Oil
Fields V.L.

Gravity surveys, mainly reconnaissance, have
been made in the Longreaeh and Quilpie areas by other oil
explorntion companies.



I n  t h e  south-western part of t h e  Basin l y i n g  
i n  South A u s t r a l i a ,  ~ a n t o s  ~ t ' d i  have completed g r a v i t y  
surveys of s e v e r a l  a reas  and t h e  Bureau has made t r i a l  
seismic i n v e s t i g a t i o n s  a t  t w o  l o c a l i t i e s ,  Near 
Oodnadatta a r e f l e c t i o n  t r a v e r s e ,  25 miles  long j  was 
shot  ac ross  an a n t i c l i n a l  s t r u c t u r e  (smi th  and ~ o d w i d k )  A 

The r e s u l t s  confirmed t h e  s t r u c t u r e  wi th  s l i g h t  d ips  
an3 a  depth of Mesozoic s e c t i o n  t o  2,000 feet: Nu l t ip le  
geophone arrangements were found t o  be e s s e n t i a l  a t  a l l  
po in t s  and p a t t e r n  shoot ing  was necessary a t  some, 
e s p e c i a l l y  on t h e  d u r i c r u s t  which i s  up t o  20 f e e t  t h i c k .  

Fea r  Haddon Downs, a 15 mile long r e f l e c t i o n  
t r z v e r s e  was shot  ac ross  t h e  M t  .Howie an t i c i inor ium and 
a 10  mile long refractio:? t r a v e r s e  was shot  a long t h e  
s t r i k e  of a  syncl ine  between t w o  a n t i c l i n a i  t r ends  (~m-ith 
anB Ladwick). P a t t  ex.: she-?- and rrult j  p l e  geophone 
arrangcnents  were used ' - w i t ! . .  . :>nsiderat; . '  3 success.  A 
sedimentary s e c t i o n  of a t  &;st 87C)O0 1 9 t  and poss ib ly  
12,000 f e e t  was recoreed. The depth C-; t h e  base of t h e  
Mesozoic s e c t i o n  along t h e  r e f r a c t i o n  t r a v e r s e  i s  ' 

approximately 6,600 f e e t .  
* 

C o ~ p a n i e s  holding Author i t i e s  t o '  Prosgect have 
been respons ib le  f o r  reconnaissance aerrmagnctir: s u r w y s  
of s e v e r a l  l a r g e  a r e a s  of t h e  Basin ii, Queen:--land. These 
inc lude  t w o  a r e a s  t o t a l l i n g  20,000 sp;are mLles north-  
west of Longreach ( C e n t r s l  Queensland 22troleum PtyoLtdm 
and Trans-Pacific ~ o r p o r a t i o n ) ,  an a r e a  of 7,000 cquare 
mi les  near  Tambo ( o i l  S t r u c t u r e  Surveys Ltd. : )  and t h e  
St.George a r e a  of 20,000 square mi les  south o f  Roma 
( ~ u s t r a l i a n  O i l  and Gas Corporation Ltd.). 

A broad aeromagnetic reconnaissance covering 
t h e  c e n t r a l  and south-western por t ion  o f  t h e  basin and 
extending i n t o  South A u s t r a l i a ,  and cons i s t ing  o f  widely 
spaced t r a v e r s e s  t o t a l l i n g  5,000 mi les ,  has been c a r r i e d  
out by $he Buzeau. 

4, GEORGINA BASIN - -- 
The Bureau's g r a v i t y  survey of t h i s  basin 

was commenced i n  1957 an,: i s  continuing. A r e c o n ~ ~ ~ i s s n n c e  
survey o i  20,OOG square a i l e s  i n  t h e  Q u e ~ n s l a n d  por t ion  of 
t h e  bas in  has  been completed and showed : -3e north-south 
t r end  i n  t h e  s t r u c t u r a l  f e a t u r e s  a s s o c i a ~ z d  with t h e  
Duchess Faul t  t o  t h e  eca t .  I n  t h e  western p a r t  of t h e  a rea  
surveyed g r a v i t y  anomalies, poss ib ly  i n d i c a t i n g  a n t i c l i n a l  
and s y n c l i n a l  f e a t u r e s ,  were indicaced. 

5. GIPPSLAKD BASIN - 
O i l  was first noted i n  bores i n  East Gippsland 

i n  1924, s i n c e  when more than  100 bores  have been d r i l l e d  
i n  search  f o r  o i l  i n  the  r e g i o ~ .  Near Lakes Entrance,  
small  q u a n t i t i e s  of o i l  have been produced from 
g l a u c u n i t i c  and o the r  sands nea r  +he base of t h e  T e r t i a r y  
s e c t i o n ,  Here t h e  T e r t i a r y  rocks about 1,200 f e e t  t h i c k  
r e s t  on Palaeozoic  rocks of a  type probably not  favourable 
t o  t h e  genes i s  o r  occurrence of o i l .  West of Lakes 
Entra1li.e Lhe T e r t i a r y  s e c t i o n  i n c r e a s e s  i n  th ickness  t o  
about 4,000 f e e t  but t h e  lower beds a r e  u n f a v o u r ~ b l e  f o r  
r e t e n t i o n  of o i l ,  



5 .

Considerable use has been made of geophysical
methods to investigate the size, depth and shape of the
basin: Following a gravity reconnaissance survey by
Robert H. Ray Co. of Texas in 1949, the Bureau carried
nut additional gravity work, which was extended to South
(xippsland to give a complete gravity coverage of the
basin.^An aeromagnetic survey was made of about 5,000
square miles in Central and East Gippsland in 1951 and
was later extended to cover over 11,000 square miles of
the off-shore area extending seawards for 50 miles.
(McCarthy, 1952, Goodeve, 1956).

These surveys showed the main tectonic features
of the basin and indicated probable deepening of the basin
to the south and south-east.^Several high gravity anomalies
were found, some of which coincide .with magnetic ancmalies.
2wo of these, one on the north side of Lake Wellington,
the other in the Para of Darriman were subsequently tested
by reflection -seismic surveys.

The seismic survey near Lake Wellington proved a
section of about 3,500 feet of Tertiary sediments but
showed no structure favourable for oil retention. (Vale,
1952).^The survey at Darriman showed a secion Of about
6,000 feet with strong folding of the stra7a, (G=ett,
1955).^An anticlinal structure wa;.i indieted. with
closure in two places.^A bore drilled b y ^Lakes Pt'r.
Ltd. to test the structure penetrated 4,2'00 feet of Tertiary
sediments and 500 feet of underlying Jurassic without
showings of gas or oil. ^Near the coast, south Of Darriman
several bores were drilled by Woodside (Lakes Entanoe)
Oil Co., N.L.

6. PIRID,TORRENS BASIN

Exploration of this basin, in which Tertiary
sandstone and siltstone overlie Cambrian dolomite, has
J.:en carried out by Santos Ltd. and the South Australian
Department of Mines. . Geophysical work comprises a gravity
survey and a short seismic survey.^Twenty structural holes
have been drilled by the Company.^Shows of oil and gas in
both Tertiary and Cambrian sediments have been reported

7. MURRAY BASIN

Interest in the oil possibilities of this
basin is mainly due to the large extent of Marine Tertiary
rocks it contains.^In the Nelson Bore completed in 1946
Tertiary sediments were shown to exceed 7,299 feet in
thickness.

Geophysical exploration of the basin has been
carried out by the 'BO.reaUp . the South Australian Department
of Mines, Australian Oil and Gas Corporation Ltd. and Frome-
Broken Hill Pty.litd. The work includes reconnaissance
gravity and magnetic surveys, and aeromagnetic survey and
seismic investigations.

Gravity surveys indicate a probable thickness
of sediments near the Nelson bore of about 10,000 feet an:
nortast of Nelson a thickness of about 12,000 feet of
which 9,000 feet is probably Tertiary.^On the coastal
strip near Portland a few gravity highs occur and some may
represent anticlines. (Wiebenga).
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The south-eastern,  2 a r t  o f  t h e  bas in  i s  l a r g e l y  
covered by b a s a l A < l a ~ w  f l o ~ ~ s ,  I n  1956 t h e  Bureau made 
an experimen+;a:L ' seismic s u n . e y  nea r  Heywood, pr imar i ly  t o  
a s c e r t a i n  :if reflections fzon deeper sediments could be 
recoreed t h m u g h  a , s u r ~ a c e  F,asslt f l w  (Lodwick and Vale,  
1958). I n  bar-alt-free a reas  good r e f l e c t i o n s  were recorded 
from depths t o  1 - j  ? 000 f e e t ,  ' In b a s a l t  covered a r e a s  
techniques wr:re developed t o  g ive  i :e t isfactory reflect: ' .ons 
%sing s i l ikle  shot  hole:s, 'al though t h e  , r e f  i e  c t i  on q u a l i t y  was 
improved when patf  e rn  ' a n d  a i r  shootil;g wereAused. The 
r e s u l t s  of t ~ s t s  werG s u f f i c i e n t l y  el:couragi13g t ?  warrant 
fur the . r  seismic work and or. t k z  b a s i s  of t h e  r e s u l t s ,  t h e  
l e a s e  holding o n p a n y ,  Frome-Broken ai l1 Pty?Ltd. ,$ i s  con- 
t i n u i n g  sei:;mic inves t ig j - i i  ona i :~ i  t h e  basin. 

. . . . 
3,. ..-I___.V- SYDNE'i BA.SIN 

. ' 

, ' ' - .  
. -  . 

The ' sy<.nei ~ n s i . 1  ext,n:fl- a b o p t  1 CO miles  n o r t h ,  
r . , .  . souS3 and west from Sy.:,.:::;::y, . .::i.:ie ii:nol~i. a edimentary s e c.t i on 

comprises T r i a s s i  c: and >.;:::?.::i .. ... .-:_:.! .. roc!ts, t:17!3 lithg!-0gy a,:::: t h i ck -  
ness  of ti:e pre-Pcrmian ro  i:i;>:, .ader!.yin:,' .+he ,basin bi,li-;.g unknown, 

. . . , .  

~ x p l o r a t i o ~  b;? t h . 9  ~ u s t - r a l i 2 i n  O i l  ak.d Gas Corporation - Ltd. has included complete coverage of,  th.2 bas ln  by aeromagnetic 
surveys,  detai1.e.d g-zvity work over. an , a r e a  or T s  250 i ~ ~ u ~ ~ - m i l e s  
and d r i l l i n g  c i ~ v ~ - b o r e . s , .  ---- 

, . 
, . . . 

I n  1957 experimkntal ~ e i s m j . c  - t ~ . s t s .  wnre 'maZe,. bjr t h e  - -- 
Bul-cau t o  a s c e r t a i n  i f  r e f l e c t i o n  m.eJ:!.~nds a:-9 app l i cab le  i n  
t h i s  basin (Robertson, 193.8). Twelx:, i_.l.:l.es c;f t r a v e r s i n g  i n  
f o u r  a r e a s  of differen,* gecl.ogica1 formationc were shot and 
f a i r  q u a l i t y  r e f l e c t i o n s  w&re ob%aj.nc.? from i!?pths t o  141 000 
f e e t .  Specia i  technique's involving geophoncs . ;ind p a t t e r n  
shoot ing were found t o  be necessary i n  some places:% The d ips  
recorded inlii cated t h a t  s t r~c . .5ures  s u i t a b l e  f o r '  adcurnulati on of 
:as' o r  o i l  may exis-; a t  deptil .but inmf:?i .c ient  seic7Ac work was 
cnnpleted t o  d e f i n i t e l y  prove the.exin+e:,.ze of any such s t r u c t u r e s  

. a 
. . 

Strong dry  $ is-  s h ~ w i n g s  have'be&n ellcountered :in some 
of the  t e s t  bores drl.r..:!lerl by Auct ra l ian  O i l  and Gas -Co. and a r c  ~. 
considered t o  be e n c r  ::~o:ning; os ' t c  thg poss!.bil.ity of gas  pro- 
duct ion on an  ecc:.:.:::ai c :.: ca:;..;: , ., 

. ,  

* . c SW-IPH--CLARENCE BASIIJ. 
. . . . . 

j*.. L?,. ,,,-,,., 

The out:croppinc; ~ o c k s  i n  t h e  bs.sin a r e  T r i a s s i . ~  and . . 
J g r a s s i c ,  so f a r  a s  knom,  a l l  of f r e s h w i - i : ~ ~ o r i g i n ,  These 
a r e  under1aj.r. by Pera ian  rocks i n  , the  ns.2::i.l ahd west and e l se -  
where by pro-l?enian roi::ks, .Katura l  g a s  was recorded i n  t v o  
t o r e s ,  one put down i n  1902, t h e  o the r  i n  1'933. Geophysical 
explora t ion  t o . d a t e  c o n s i s t s  of a reconra issance  aeromagnetic 
survey covering an  a r e a  o f  appr.2xirn2 j;e!-y 4,000 squa-le mile a,  
which w a s  c a r r i a d  out f o r  AuatraGrr;: O i l  and Gas Corporation Ltd. 

.. .. . . 

1 0,  MARYBO~OUG.E ZMSIN . . I I. . . .. a-- __-:-. -,7.r,- . . . . . . 
I n  t h i s  small  basin,  s i t u a t e d  n'qrth 2nd s o u t h .  of 

Maryborough, Q ~ e e n s l a n d ,  t h e  Lucky. S t r i k e  ~ r i l l i n g  Co. has 
d r i l l e d  two bores  each s v c r  8,0i10 f e e t  d e e p a c , d  has invos t ige tod  
known a n t i c l i n e s  by g r a v i t y  and seisn;.ic methods, 

. .  . 

CARPSNTARIA BASIN ' . .: 11  - - z c  

, . 
The bas in  conta ins  a '1ar ie :a rea  of. marine Cretscecus 

r o c k s  which a r e  believod t o  be under la in  i n  places  b y  an 
arenaceous sequence of ~ u r s s s i c  age and.. eisewhere by basement 
rocks ranging from Devonfm to '  3-2-Canbrinn. .Within t h e  basin 
outcrops a r e  ?pa.?se a.nC geophys ica l  methods of e rp l . i ra t ion  
are e s s e ~ . t i a l , .  ,?:. . . .  



Much of the baatn has been covered by r eg iona l  
and semi-detailed gravity surveys, including an area of 
500 squal-e mi l e s  comprising t h e  Wellesley Islands Group. 
These surveys have been done by the companfes holding 
Authorities t o  Prospect in t h e  area - Australian As~cciated 
O i l f i e l d s  N,L, ,  Associated F rmey  O i l f i e l d s  N.L," mq- Prome 
Broken Hi11 B y .  Ltd ,  Resu l t s  Srom t he  d f i l l i n g  of stmti- 
graphic h o l e s  at Wyaaba, Karumba and Weipa have  bee:^ 
disappointing in showing a relatively t h tn  Mesozoic sec t ion  
of 2,500 t n  3,000 f e e t  th ick,  

Aeromagnetic surveys of a, reeonn::issa:ace nature 
have becx made in the Weipa area an2 over the  suhmeraed p a r t  
of t h e  bas in  between L..rnhem Land and Cape York Peainsu2-a 
and Kew Guinea. The gravity mrveys on t h e  rnainlar 3 have 
becn supplemented by an wl5srwc.ter q r a - ~ i t y  traverse in t h e  
Gulf r;f Carpentaria -;ndn-- .;ken 'by t k c  Bureau, Th9 Bureau 
is also engaged in a p: .. , . :me of s k - l  amic work u:: -! ::g 30th 
r e f l e c t i o n  an4 refraction tech lqur$.  The a i m  of t h i s  work 
is to detemj.ne , t h e  general  structur.--3 of t he  basin f r o m  its 
wcstern t o  it? eas tern  margin, t o  ir,;).astigate in detail, 
possible structures i n d i c a t e d  by pos i t ive  gravity anornazies 
and to det ' eminc  t h e  structural position a' khs s t ~ ~ a t i g r a p h i c  
bores  at Wyaaba and Karumba, 

T e r t i a r y  rocks crop out o-~ex  w large part of t h e  
basin but a re  of l i t t l e  interest as an 05.1 prospect. 
Cretaceous rock3 .have becn recarded in waycr  borcs in t h c  
southern p a r t  of t he  basln and also occur around 2nr t  of t h e  
north-wsst margin of the Basin. Water bores d r i l l e d  along 
t h e  Trans-Continental Railway Une show basement at shall9w 
depths r~r tg ing  from 1,000 t a  1,300 feet; 

The geophysical work carried out to d a t e  comprises 
two east-west reel onal gravi ty  traverses, (Gunson and 
van der Linden, : ' : 5 6 )  gravity reconnaissance near t h e  eastcrn 
margin  cf t h e  bnel.2 nnc! 7 ,  ~e ?om-zissan-: awornaq::oti c sumey 
(~11ilt .y and Goodeve, I , ,  Ti.: prai:i.tv anomdies  recordid 
on tho reg iona l  travaraes a r e  bel ieved +Lo be mainly due t o  
dens i ty  var ia t ions  in t h e  rocks forming t h e  baeement a ~ d  gxve 
no r e l i a b l e  infomatid~n about the thickness of -$he scdiuontary 
sec t ion ,  

The a e r o r n ~ . ~ e t i c  survey cc-nsisted of widely spaced 
tr~verses totalling 5,500 milee between Kalgocrlie, Ooanadatta 
and Ceduna. The results confirmed t h a t  t h e  sedimentary 
s e c t i o n  is t h in  over mcst of t h e  h c l a  Basin, but gavi. evidence 
of a f a i r l y d e e p  t r o u g h n o r t h  oC t h e  Basin. I n g e n e r a l ,  the 
geophysical xesc l t  s are not  encou~aging f o r  f 'urthcr explora t ion  
of t h i s  Basin, 

13. BONAPARTE GULF BASIN AND O D  RIVER USIN,  

The present knowledge of the subsurface 
stratigraphy 'and s t ruc ture  of these  Basins is not adequate f o r  
a reliable assessment of t h e  o i l  pc3sibilities. However, thc  
r e s u l t s  o f  investigations car r ied  oat to d a t e  appear to 
justify f u r t h e r  exploration, 



f 1, ..,- 6eo lo ' g i ca l  r ~ c . c n n l i s s d n c ~  'of t h e -  region.  
was conple ted, ' !by t h e .  Bure-u i n  I952 (Trnb.es, 19.55) nnd 

m o r e  r e c e n t l y , A s s o c i n t e d  l 'bustrn$lan' O i l f i e l d s  N. L. nncl 
W c s t r c l i c n  O i l  L t d .  hnvk 'done , ' de t ? ' i l sd  g so loCicn l  h - p ~ i n ~  
i n  t h e i r  conc8ssi.ans.in t h e  N o r t h c r n ' ~ e r r i t o r y  . . p ~ r t t ~ n  

. .  . 
. of t h e .  3on??.n?.rt? - .. Gulf Basin.  t . 

. . . .  . I '  . . > 

~ e ~ < h y s i c a l  i r . v s s t i . ~ ~ - t i , : n s  h n v ~  beBn:mndf , . i . 2  
. t h e ' . B i & n c n n r B ~  C y l f :  Bnsin  ?.TI<. comFriss de t? . i l ed  2.12cl . 

. 
reconn .? i ss2~ .ce  gr? .vi ty  survgys cvGr l ' r rze pn.rt  of tY!e 
b a s i n ?  (Thyer , ?_rid;; S t o t t ,  - ( rtn a - e r o n n p e t i c  survey  c.f 
t h e  bnsii i  w i t h ~ ~ . 6 x t c n s i o n  . :;ev:.wn.ril.:;. t o  4-0-60 'mi les  .cf i"-.sk-~)re. . . 

, . and se i smic ,  surveys .  

! .  Thc sk i smic  surveys  were u n d e r t a k e n  by tha  
\ 

Bure.?.u .in.. 1956 t o  obt.?.in reg ion3 . l  in formnt ton  ,concernifng t h e  
t h i c k n e s s  o'f. t h e  ser??.r?.ent?.ry roc:-s -ncl t h e  t s c t o n i c s  ,cf t h e  

-.bSp.sin nnd t o  t es t  tl:.c z l : p l i c ~ . b i l i  t y  o f  seisrnic as",.ods i n  
, .  - t h c  Rcgion (Robertson, .  19573. (jnc s e i s m i c .  t r ' c .versc  LO .nj.l.es 

long  , i n  t h e  C.2rlton sub-b?sin (wf::.j..oh forms th& w e s t o r ~ Y p ? r t  c\f 
. . t h s  Bon.?p.h.rts .Gulf  Bas in)  f a i l e d - t o .  record ..ref lr ' c t i ons  ?r 

r e f r - c t i n n s  ovcr. h ~ . l f '  i t s  l e n g t h ;  from .most of ' t h e  . ' 

: remainder r e f l e c t i o n s  weraobt.ninkd, nncl irtd-;.c.ltcd t h e  existence 
of .?.bout 3 0 ~ 0 0  f  i e t  ~f sed imcntz rp  rocks  b;ith s t c e p  d i p s  i n  
p l a c e s .  A g e n e r m . l  d i n  - .  to.,-tile nc.:::.2h-e~s-k v n s  r ~ c o ' ~ c ? e d .  

. . 
. . .  

Thc Bur t  R t n ~ c :  sub-1x.sin t o  t h c  sou th  w9.s' .?.lso 
invks t i . i - r t t cdby  s s i s n i c .  t r - v s r s c s  t o t - l l i n g  3 3  g i l i s . ;  . . 

A n lx in i la  t h i c k n c s ~  o f .  scCimcnts o f  111,000 f c c t  wns .. i n 8 i c ? t c d ,  
w i t h .  d i p s  up t c  4-0 i;l . : : l?c~s..  Ovcr c g c o . l o ~ i c c l l y  .n.?.:pcd 
s t r u c t u r c  known . ~ s  , the .  S p i r i t  H i l l  A n t i c l i ~ e  j sc . rc i ty  of 

. . . r e f l . e c t i o n s ,  mnde . i t  irn:;ossible t o  pr.@v<, ~ r . " d i s ; ; ? ~ o v c  wl~.rtb-cr 
.. . : t h i s  ' s t r u c t u r c  a x i s t s  -2 . t  d g l ~ t h .  ' - ' 

' .- . .  
. . . 

~ h c  s c i  s n i c  r c s u - l t  s i n?  i c n t c  t::.-.t t h c  roclrs 
havc b c c ~  .Tolclcd tc...n- cxonsiclcr,-.blc c x t c n t  and civc; -cviCi:ncc 

' of u i i c c . i ~ f o r ~ i t i c s  w i t n i n  t he - sed inen t r ry  sec t ic*n .  The 
8 .  sc isrnic r e f  l ~ c  t i i .n  method proved succer ; s fu l  i n '  incl-ic--.r n,cj 

~ s o l o ' ~ . : i c n l  s t r u c t u r e  - . t  dep th  i n  mcst 0.f .the .?rs.?.s- tc.stc,d. 
,- 

. . 

Gr.7.7ity rcc.rlin s wore mn?c r.lon; -,ll t h c  s c i s  !ic 
t r ? v e k s c s  t o  3ssis-t  i n  t h e  i r i t c r p r c t - t i o n  nnd w c r z  cxicnPcd 
t o  conncct  w i t h  o t h e r  g r a v i t y  work wh ich 'ha s  bscn cp.rricd 
but by Lssoci!.tccl A u s t r ~ . l i ~ n  O i l f i c l d s  1J.L. and rli~cstrr.1ian 
O i l  Ltd. 

. . , . .  . . . . . >  . . .  . . 
' 1 , CANNING Aiii~' FITZROY BASINS. . , . 

. . 
. . . . 

Tho F i t e r o y  Dosin f o m s  a  t rough  about  300 sil-s 
' .  long  ..on t h e  l?orth-c5stcrn ccl.~:.c . of  t h c  l+ . rgc  r Cani?inc Bagin. 

A m-3 j o r  t c c  to i i ic  . f  e.rLturc th; ..Fenton P-.ult; f qrms ' the sou.th. 
; ' 

" w e , s t e f n  bounb?.ry of t h c  h $ z r o y  Basin.  Thc two b?s i i . s  n a y  
' b e  re'gm.rdecl. a s  a  s i n g 1 5  ?.re2 of szdime.nt-ti; \n. 

. .. . .  . ..... . 

- _ .  . .  . . jL t tcn t inn .  W . ~ . S .  f i r s t  ~l-r:wkl.-;to t h e  ' o i l  . 

p o s s i b i l i t i e s  o f V t h e  F i t z r o y  Bnsin.b,y t h e  d i ' scovery  of 
t r i t c e s  of o i l  i n  -wz te r  bo re s  p u t .  -ddwr_ in t h e  e c r l y .  2 0 ' s .  ', 

The o i l  occurred i n  rocks ,  ln-i;er shnwn t o '  be -  o f  '.OPr1ovi'cin:i 
2 . ~ 6 . .  Dev-oninri r ocks ,  ' :aliTch ?,re h i g h l y  f o s s i , l i f  c rous  riq:7:d, 
c o n t c i n  many r e c f  s t r u c t u r e s ,  c rop  o u t  ~ x t c l l s , i v ~ l y  &l~;il: 
t h e  north-e?.stern margin of ' the  b ~ s i r , .  I n  rr Sore  ? " i l l cd  by 
l issoci 'nted Freney O i l f  i e l d s  N. L. ?.bout 30. mi l c s  l i h . ~ i n - ~ n . r r ' ~  
f 'ron t h i s  mnrgin, Dsvoninn rocks  were enc~?uhte red  ?.t 6,900 
f e e t  and showcd t r x e s  of o i l  7nc? bituminous m n t e r i n l .  I t  
i s  l i k e l y  t h a t  t h e  Cevorxian ; ~ ? O C ~ S  have a wider  extensj . rn  i n t o  



:
Several of the dome structures mapp -'d at the surface

have been investigated by seismic surveys. At the Nerrima-
Dome, the seismic results gave evidence of much faulting in
the section down to 7,000 feet but showed no correlation

.between the Structure at. depth and thatt . the surface. (Vale,
-Smith and Garrett, 1953). At the Poole Range Dome, seismic
work showed a total thickness of sediments of nout 20,000... -

- feet and confirmed the persistence of the structure at depth,.
.( Smith, 1955, Williams, 1956). Seismic results over the Deep ..

Well anticline near Myroodah revealed that the anticlinal
structure becomes more pronounced at depth and extends doWn
to approximately 24,000 feet. (Williams, 1955).

, In the coastal region, where Mesozoic rocks crop
out but where little was known concerning, the underlying.
section, seismic surveys have been made at several localities
by West Australian Petroleum Pty Ltd., -and the BUreru (Vale and
Williams,. 1955 ; Vale and Smith, 1956 7 Smith -^to deiernfine
the thickness and attitude of the sediments. A sedimentrry
section ranging in thickness from 6,000 to over 16,000 feet
was proved.

Since 1952, a considerable amount of geophysical
work has been done in these . areas, particulrrly in the
Fitzroy Bin. The aims have been mainly to determine Vac
broader structural features of the basin and to investigate
in detail some of the Leologically mapped dome structures.
During 1955 and 1956, a ',programme of shallow drilling for
strrtiEraphic information was undertaken by the Burcru at
selected sites in the 'Fitzroy Basin.

Gravity reconnaissance surveys have been carried
out over a period of several years and have now covered an
area of 150,000 square miles embracing both the Fitzroy and
Canning Basins.^In the central part 'of the Canning Basin
helicopter transport was used successfully by geological and
graVity.survey parties (Veevers, 1957).

In the marginal areas of the basins, the gravity
results have 'proved valuable in revealing the main tectonic
features (Wiebenga and van der Linden, 1953),^The central
part of the Canning Basin, although relatively featureless
at the sUrface„ reveals a very impressive pattern of gravity
anomalies, including several trough zones considered to .
contain sediments of unforeseen thickness,. which may provide
scOpe for future exploration. (Waterlander, .) . .

th6 deeper parts of the basin beneath the CarbOniferous
and Permian rocks, Permian tocks,Cover a larae portion
of the Fitzroy Basin and also of the Canning Basin.

Much of the explor - tion in tip. Fitzroy. T3asin
hts been directed towards investigating domes manped in
the Permit?). rocks. This investigation has included the
drilling of several deep bores, which, however, hate not
found oil.

In 195L!- - a series of aeroMarnetic traverses was
flown across the Canning and Fitzroy Basins, with closer
concentration of flight lines along the coastal strip and
over selected areas of the Fitzroy Basin (Quilty, ,).
This was followed by a systematic aeromagnetic survey byWest
Australian Petroleum Pty. Ltd. covering a'aTroxiri - tely the
western half of the Canning Basin. The results of thc -cro-
mp.gnetic surveys confirm evidence from other methods th -t-
basement depths on the Fitzroy Basin exceed 70,000 fet in
the deeper parts. Elsewhere the acrOmagnetic work has
provided useful information concerning the basement topography

•



and t o g e t h e r  wi th  t h e  r e s u l t s  from t h e  g r a v i t y  method has 
been a valuable  guide i n  s i t i n g  scout d r i l l  ho les  f o r  s t r a t i -  
graphic  information. !. - 

i 

The West ~ u s t r a l i a n  Petroleum, Pty,  Ltd, cont inues 
t o  be a c t i v e l y  engaged i n  seismic and g r a v i t y  surireys in 
var ious  p a r t s  of t h e  Canning and Fitzroya Basins wi th  t h e  aim 
d f  l o c a t i n g  f u t u r e  deep d r i l l i n g  s i t e s .  

' 

15. CARNARVON BASIN 

For  many y e a r s  Commonwealth government g e o l o g i s t s  
hkve given high p r i o r i t y  t o  t h e  Carnarvon Basin as an o i l  
prospeot,  A t h i c k  sequence of ~ e d i m e n t a r y  rocks ranging from 
Middle Devonian t? Permiau? a r e  kncvn i n  outcrop i n  t h e  e a s t e r n  
pa r t  of t h e  bas in  and inc=udes rocks which would be s u i t a b l e  
f o r  o r ig in ,  r e t e n t i o n  and accurzulation o f  o i l ,  A sys temat ic  
campaign of exp lo ra t ion  2l-as 3er  3 ii: prcgress  s ince  1948, , I n  
December 1953, o i l  was iL~l(os.::::,ed by We7.L Aus t ra l i an  Petroleum 
Pty.Ltd. i n  a lower Cret~ce~n-: . -~ I 'o rmt ic . ;  i n  a bore a t  Rough 
Range, but subsequent detaileC5 t e s t L n g  c: :  t h e  a r e a  has not  
r e s u l t e d  i n  t h e  d iscoveiy  of an o i l  f i e l c ,  The o r i g i n  of t h e  
o i l  i n  t h e  Rough Range bore i s  doubt fc l .  Deep d r i l l i n g  has 
afforded proof t h a t  o i l  may occur i n  Palaeozoic rocks,  

. . 

. .  . . . . Geophysical exp lo ra t ion .  commesced i n  1950, ' w i t h  a 
g r a v i t y  reconnaissance survey by t h e  P.-;.-::.;;au (fihaulberlain, 
Dooley' and Vale, 1 954). This  was con:::i,iiued i n  l a t e r  y e a r s  by 
' t h e  Bureau and West, Aus t ra l i an  Petr@l.sc-?. ?ty.Ltd, ,  and now 
covers t h e  whole: bas in  a r e a  of 70,000 square n l l e s ,  . ' 

The main g r a v i t y  anomalies over t h e  bas in .  r e v e a l  twta 
l a r g e  t roughs t r end ing  approximately .nor th  t o xorth-wes t separa ted  

b y n n o r t h - s o u t h  basement r idge.  The e a s t e r n  t roughi  w h e r e t h e  
s:ediments a r e  est imated . t o  r e a c h  a thickne.ss of 10,000 t o  15,000 
f e e t ;  m5y. correspond t o ' t h e  main a x i s  of sedimentation of t h e  
Palaeozgic  basin,  -The western t rough inc ludes  t h e  a r e a s  i n  whjch 
a d a r g e  number of , a n t i c l i n e s  have been mapped i n  Mesozoic qnd : : .  

~ e r t i a l y  rocks,  I n  t h e  s o u t h e m  par t  of !the b a s i n .  6 u t c r o ~ p i n g  
Pre-G,ambrian ,crystall ; .ne rocks and t h c i r  n0rthwar.d extension 
indi,c.a.t.ed by. g r a v i t y  r-esul ta  - spara te  t h e  y.!;s$?m p a r t  : of t h e  Basin 
froml:a deep nqrrow . t.rough w k i c i ~  conk." s ~ e s  zcl:-L~t?iYards t o  . l i n k  t h e  
Carnarvon. with tb.e P e r t h  basin.  . . . . 

Seismic surveys were f i r s t  used i n  1951 with  t i s t  
surveys i n  the  Cape Range and over . t h e  G i : - ~ l i a  An t i c l ine ,  The 
l a t t e r  survey showed t h e  a n t i c l i n e  t o  ex!-:; only t o  an unconform- 
i t y  at about 3,000 f e e t ,  i n t e r p r e t e d  a s  the  unconformity between , 
Mesozoic and Palaeozoic  sediments. The survey showed the  seismic'  
method t o  be app l i cab le  t o  the  i n v e s t i g a t i o ; ~ ' o f  poss ib le  o i l -  
bea r ing  s t r u c t u r e s  i n  t h e .  bas in  and -"at seismic in l -e s t iga t ion  
would bc a prc - requ i s i t e  of t h e  s e l e c t i o n  of deep d r i l l i n g  s i t e s ,  
Mmre r e c e n t l y  West Aus t ra l i an  2ctroleu.m Pty.Ltd. have c a r r i e d  out 
se ismic  surveys amounting t o  over 500 mi les  of t r a v e r s i n g ,  aimed 
mainly a t  i n v e s t i g a t i n g  t h e  a n t i c l i n e s  mapped i n  T e r t k v y  and 
Crctaccous sediments i n  t h e  c o a s t a l  a r e a ,  p a r t i c u l a r l y  i n  t h e  
Cape Range and Rough Range areas .  

During 1956 and 1957 aeronagnet ic  surveys were made 
of approximately 50,000 sqLare mi les ,  t h e  survey being extended 
i n  p laces  t o  90 mi les  off-shore. Thc aeromagnetic r e s u l t s  
have su~plnmented  and confirmed information given by t h e  g r a v i t y  
reconnaissance concerning t h e  main s t - iuctural  f e a t u r e s  of t h e  
bas in ,  



U.

16. PERTH BASIN

The Perth Basin, which occupies the coastal
strip of Western Australia south of Ger-ldton has only
recently become of interest as an oil prospect. Pre-
Cambrian rocks form its eastern boundary and Mesozoic
and younger rocks crop out within it. Little is known
of the sub-surface geolog'i. Geophysic:11 surveys; initirted
by the Bureau in 1949, have been an important factor in
drawing attention to the oil possibilities of the area.

In 1949 and 1951, two east-west gravity traverses
in the area north of Perth, made primarily in connection
with ground water investigations, showed evidence of a
major fault along the eastern bonndary of the br'sin and
indicated a very great thickness of sediments underlying
the coastal plain. Subsequently a gravity survey covering
the whole basin and extending inland up to 150 miles from
the coast was completed by the Bureau in 1952 (Thyer and
Everingham,1956 ).

The outstanding feature of these gr-vity resnits
is a negative anomaly of large magnitude and aerial extent
forming a trough about 400 miles long and 55 miles wide.
Steep •gravity gradients on the eastern flanks of the anomaly
suggest the existence of faults, which have resulted in the
relatively lightsediments lying adjacent to the denser brsement
rocks land indicate that the major part of the anomaly is due
to an accumulation of sediments, which at their maximum
development may be about 30,000 feet thick. This is a much
greater thickness of sediments than was formerly suspected.
In view of the proximity to the Indian Ocean, there is every
possibility that marine transgressions, with accompanying

• sedimentation including depositinn of source beds for oil,
have occurred during the history of the basin.

To further investigate the sedimentary section
and in particular to verify, if possible, the interpret-tion
of the gravity anomaly in terms of a thick sedimentary section,
seismic reflection traverses were surveyed across the basin
from east to west at several selected places. Near Gin Gin,
45 miles north of Perth, the seismic work showed a sedimentary
section exceeding 17,000 feet and a deep-seated anticline for
which no evidence exists at the surface (Vale, 1956). Seismic
traverses across the basin south of Perth proved sediments to
a depth of at least 16,000 feet (Smith and Moss, - • Vale and
Moss, - ).^In the eastern side, steeply dipping reflections
Were recorded apparently coming from within the pre-Cambrian
rocks. Reflections from the sediments indicate a dip towards
the east.^Additional seismic and detailed gravity surveys
have been made in the area north of Perth by We-St Austr-lian
Petroleum Pty Ltd.

In 1957 an aeromagnetic survey was carried out
over the entire basin with some traverses being extended un
to 100 miles off-shore in order to trace a basement ridge
thought to represent the western edge of the basin.

17. PAPUA - NEW GUINEA

Since the discovery of an oil seepage at
Upoi- in Papua in 1912, very considerable effort has been
expended in the search for oil in Papua. Much of this
exploration has been concentrated in the geological structure
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