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ABSTRACT

A review is given of the exploration
in the search for oil carried out by Government and
privafe organisations in Australia and New Guinea.

The informetion presented denls mainly
with expioration by geophysical methods. The extent
of the geophysiczl exploration for oil in the various
sedimentary basins is illustrated by mapé showing the
location of gravity, seismic and aeromﬁgnetic surveys
carried out up to December, 1958, The more important
results of the Bureau's geophysical surveys are discussed
briefly. The geologicnl and drilling activities are

given in summary form,
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" 1., INTRODUCTION

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

The information presented here is concerned
mainly with the geophysical exploration for oil, and
includes a ‘considerable amount of material provided by
the Mires Departments of New South Wales, Queensland and
South Aastralia and by the folilowing private companies:-—
West Australian Petrcleum Pty.Ltd., Australasian Petrcleum:
Co. Pty.Ltd., Mines 4Ldminiatrasion Ptyv.Ltd., and Frome-
Broken Hill Pty.Ltd, Tra co~oneration of these organisations
in-the project is grateinily acknewledged.,

- Ackmowledgement is also du=z to Mr. M.,A. Conden,
Assistant Chief Geologist of the Bur~au, whose notes on
the geological 51de of the exploration have been ineorporated
in the text, .

2, GENERAL STATUS OF OIL FXPLORATION

Exploration carried out in Ausiralia in the
search for oil comprises the.woxx of private companies and
government authorities. O0il exploration comp=uies hold
concessions to explore for oil in all Stntes and Territories
except Tasmania and the Australian Capital Territory.
Gavernment authorities are carrying out geolegical work
in relation te oil exploration in Western Australia, Seuth
Australia, Queensland and the Northern Territory.

From geological mapping complet2d te date, thirteen
ma jor basins and approximately ten minor basins have been
identified in the Australlan mainland. In Papua~-New Guinea
three basins ha\* been identified. The basins are shown in
outline in Pleate 1,

A single producing well, discoverecd at Rough
Range, Western Australia, in 1953 has not resulted in the
discovery of an oil field. 0il and gas shows have been
reported from all States and Territceries, Dry gas shows
are reported from New South Wales. '

Geological information in most areas gives only
the broadest outline; 1in no areas are geological conditions
known precisely encugh for scieantific location of drilling
sites or for following indications’ when found. Regional
geelngical information i% reasonably satisfactory in Sydney
Basin, Carnarvon Basin and Fitzroy Basin, although even
there geological detail is not satisfachory.

Gavernment geoiogists mainly carry out the
Tegional surveys; Company geologists carry out detailed
surveys of surface strueture mainly for locating dr;lllng

. .sites. All-reglonal work and much detailed work is based

‘on aerial photographs which are used as field maps.
. Palaentologists play an impertant part in determining
the age of the strata. . .
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The information given here deals malnly
with exploration by geophysical methods. ' .In this.
work, the major contribution by a government authority
has been that of the Commonwealth Bureau of Mineral
‘Rasources, Geology & Geopliysics, whose Geophysical - .
‘Section,has been actively engdged in the geophyolcal %
1nvest1gat10n of sedimentary basins since 1946, The
South Australian Government maintains a smaller geo-
physical - organlsatlon which has conducted gedphysical
surveys for oil in that State. ' o .

Tre administration of petroleum prospectlng
ordinances is constitutionally the function of the States
‘and-is exercised through the States Mines Departments
except,in the Northern Territory and Papua-New Guinea,

which are administeYed by the Commonwealth.  In the
provision of geophysieal eer"1nes the Bureau co-operates
with the State Departments ot maintains close liaison
W1th most of the oil exploraLnon comparnizs. -

In the follow1ng dlscuss1on, the separate
sedimentary basins are dealt with in turn. = The accompanying
rlans Plates 2 to 4 show the areas investigated hy gravity,
seismic and aeromagnetic methods-respectively. Tne surveys
indicated represent the work of several uovermment avthori-
tles and many private companies. A List of tiese organ-
‘isations is shown and reference numberu on the maps are
- used to.indicate the general locatlon cf the geophys1cal
' act1v1t1es of each organlsatlon. : -

‘3. GREAT ARTESIAN BASIN. .

' “Attention.has beén drawn to the 011 posslbllltles
of this vast area by considerable flows of natural gas and
small quantities of oil found in. many of the bores,
particularly those in the Roma area, drilled since 1900.

Nonec of the gas shows has developed into commer01al supplies,

“An expleration campaien conducted bv Shell
(Queensland) Devciopment Pty.Ltd,, between 1540 and 1951
in Central ard Southern Qus ensland, includecd geological
mapping, aerial photography and a reconnaissance gravity
survey comprising 1,000 stations and coverlng an area-of
192,000 sgquare mlles. " Scout drilling was also carried
out. I 1950, a test bore was drilled = * Morella, 100
miles-north of Roma, to a depth of 4,634 icet to test
.the Permien beds,; which are con31dered to offer the best
possibilities of oil and gas production., - The bore
;encountered gas in non-ccmmercial quantities and small
showings of oil. The company abandoned its search after
a test seismic refraction traverse by the. Bureau across
an anticlinal structure near Comet showed a High velocity
refractor at a depth.of approximately 3, COO feet, which
was interpréted as basement (Smith, 1951)

. . The first area 1nvest1gated by the Bureau was

in the Frome Embayment which forms a soubth-western

" extension of the Great Artesian Basin (Dooley, 1948).

Gas had been found in many bores in this area. Gravity
and magnetlc surveys were made over an area 8.miles

square ¢nd along about 150 miles of traverses.  The grav1ty
survey of the Embayment was later continued by Frome-Broken
Hill Co.Pty,Ltd. as a reconnaissance finally covering
approximately 15,000 square miles, From this geophysical
work it was concluded that not more than 2,000 feet of"
Recent, Cretaceous and thin Jurassic sediments were

present resting on o0ld rocks. The Cootararlow bore, put
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down %o test the gas possibilities, bottomed in pre-
Cambrian at 1,%50 feet. Small gquantities of methane
were noted. - ' '

- In the Roma area, about 3,000 to 4,000 feet
of Mesozoic sediments-overlie a basement of granite

nnd metamorphic rocks. A reconnaissance grovity nnd
ground magnetic survey was made by the Bureau in 1947
and 1948 covering =n area of 4,000 square miles, with

a semi~detniled survey over 250 square milez within
this area (Dooley, 1950). The purpose of .the surveys
was to obtanin information cn. basement topography.

- The conclusions drrwn from the survey were
that the major grovily and mngnetic anomnlies arc not
associnted with bnseient topograrhy but are probrbly
due to variations of rcck tyne witvhin the basement.
Two residual grevity anomalies were isolrted as being
relnted to high basement features and were recommended
for seismic investigation. : : :

. Seismic surveys subsequently carried o~ut by the
Bure~u in 1949 and 1950 confirmed a smnll closure near
cne of the gr-vity anomalies but no devinite closure wns
showr. niear the other anomely (Looley, 1954). A bere drilled
boassocinted hustralian 0ilfieids N.L, to test the first
anomaly skowed no appreciable gas or cil. The geological
equivalent of the oil and gas sands w:is found to have low
porosity and to be unsuitnble as a rescrvoir rock. This
Company has since drilled additional holes in the Rema
area, some of which gove promise of gas on a cormercial
scale, and has completed o detniled gravity survey of
L0O square miles to the north-east of Roma in the search
for favourable drilling targets.

In 1992 and 1953, further seismic work was
carried out by the Bureau at Roma to determine whether
any structures were cszccinted with the kncwn occurrences
of gas and oil (Williams, 1955)., No evidence of =n
anticline or brsement high was found ot the two locnlities
Investigated and no drilling could be recorrmended nos 2
" result of this work. An experimental seismic survey by
the Bureau near Surat proved the cznnlicrbility of both
refr-ction and reflection methods ut gnve no confirmntion
of a large anticiinal structure 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 squnre
miles in the Comet-Rolleston are~ north of Roma. (0ldhnnm,
1658). From the results, the position of the axis of the
Comet Anticline has been more accurately established ~nd
it is ‘exnected that the southern extension of the anticline
contains a much thické&r sequence of sediment~ry rccks theon
that known nenr Comat; the thicker sequence may incliude
lowcr Permian horizons considered frovourable for oil
oceurrence. The gravity survey of this nren has been -
extended by the gravity réconnnissance of an area of .
1,400 square miles cnrried out by Associated Freney 0Oil
Fields N.L. -

Gravity surveys, mainly reconnaissance, have
been mnde in the Longrench and Quilpie areas by other cil
explor~tion companies.
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In the south—western part of the Basin. lylng
in South Australia, Santos Ltd: have completed gravity
surveys of several areas and the Bureau has made trial
geismic 1nvest1gat10ns at two localitiesi . Near
Oodnadatta a rcflection traverse, 25 miles lOng, was - . -
shot across an anticlinal structure (Smlth and Lodwick),
The results confirmed the structure with slight dips
and a depth of Mesozoic section to 2,000 feet,- Multiple
geophone arrangements were found to be essential at all
points and pattern shooting was necessary at some, _
especially on the duricrust which is up to 20 feet thick,

Near Haddon—Downs, a 15 mile long reflection
trﬂverse was shot across the Mt.Howie anticiinorium and
a 10 mile long refraction traverse was shot along tae
3trike of a syncline between two anticlinal trends (Smith
and Lodwick).  Pattern sheovs and multiple geophone
arrangcments were used W¢L ‘»msideral” 2 success. A
sedimentary section of at lECSt 8,000 i et and possibiy -
12,000 feet was recorced. The depth t:+ the base of the
Mesozoic'section-along the refraction traverse is
approximately 6,600 feet.

Companies holding Authorities to Prospect have
been responsible for reconnalssance aewﬂmagnetxr suYveys
of several large areas of the Basin in Queensland. These
include two areas totalling 20,000 sqv tare miles north-
west of Longreach (Central Queensland 2troleum Pty.Ltd.
and Trans-Pacific Corpormtion), an area of 7,000 square
miles near Tambo (0il Structure Surveys Ltd.,) and the
St.George area of 20,000 square miles south of Roma
(Australlan 0il and Cas Corporation Ltd. ).

A broad aecromagnetic reconnaissance covering
the central and south-western portion of the basin and
extending into South Australia, and consisting of widely
spaced traverses totalling 5,000 miles, has been carried
out by the Bureau.

4, GEORGINA BASIN .

- The Bureau's grav1ty survey of this basmn
was commenced in 1957 and is continuing. A reconnaissance
survey of 20,000 square miles in the Queensland portion of
the basin has been completed and showed +ile north-south
trend in the structural features associated with the
Duchess Fault to the ezst., In the western part of the area
surveyed gravity anomalies, possibly indicating ‘anticlinal
and synclinal features, were indicated,

- 5 GIPPSLAND BASIN

0il was first noted in bores in East Gippsland
in 1924, since when more than 100 bores have been drilled
in search for oil in the region. Near Lakes Entrance,
small quantities of oil have been produced from
glauconitic and other sands near the base of the Tertlary
section. Here the Tertiary rocks about 1,200 feet thick
rest on Palaecozoic rocks of a type probably not favourable
to the genesis or occurrence of oil, West of Lakes
Entrance the Tertiary section increases in thickness to
about 4,000 feet but the lower beds are unfavourable for
retention of oil.,
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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
~ut additional gravity work, which was extended to Scuth
Gippsland to give a complete gravity coverage of ths
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
¢f vhe basln and indicated prebable deepening of tThe basin
to th2 south and south-east. Several high gravity enomalies
were found, some of which coincide with magnetic ancmalies
“wo of these, one on the north side of Lake Wellingion,
the other in thre Parish of Darriman were subsequerly tested
ur reilection-seismic survnys.

The seismic survey near Lako Wellington proved a
sectlon of awout 3,500 feet of Tertiary sediments but
showed no suructure favourable for oil retention. (Vale,

1952), The survey at Darriman showad a seciion of about
6,000 feet with strong folding of the streva. (CGorrett,
1955) An anticlinal structure was indicated witvh picohable

closure in two places. A bore drilled by Frome Lakes Ptvw,
Ltd. to test the structure penetrated 4,200 feet of Tertiaxy
sediments and 500 feet of underlying Juracssic without
showiags of gas or oil. - Near the coast, south of Darrimasr
several bores were drllled by Wood51de (Laxes Entrance)

0il Co., N,.L. :

6. PIRIE-TORRENS BASIN

. Exploration of this basin, in which Tertiary
sandstone and siltstone overlie Cambrian dolomite, has
.cen carried out by Santos Ltd, and the South Australian
Department of Minos, - Geophysical work comprises a gravity
survey and a short seismic survey, Twenty struciural hele:
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 o0il 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 sedlments were shown to .exceed 7,299 feet in
thlckness.

o Geophysical exploration of the basin has been
carried out by the Bureau, the South Australian Department
of Mines, Australian 0il and Gas Corporation Ltd. and Frome-
Broken Hill Pty.Ltd. The work includes reconnaissance
grav1t" 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 arnc
north~cast of Nelson a thickness of ahout 12, OOO feet of
which 9,000 feet is probably Tertiary. On the coastal
strip near Portland a few gravity highs occur and some may
represent anticlires., (Wlebengay
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The south-eastern part of the basin is largely
covered by basaltMc lavae flows. In 1954 the Burean made
an experimental seismic survey near Heywood, primarily to
ascertain . if reflections from deeper sediments could be
recorded through a sur face' nasalt flow (Lodweck and Vale,
1958). In bazalt-free areas good reflections were recorded
from depths to 17,000 feect. In basalt covered areas
uechnlques were developed to give thlufactory reflections
using single shot holes, although the -refiection quality was
improved when pattern-and air shooting were-used. The
results of tests were sufficiently encouraging te warrant
further seismic work and orn the-basis of the results, the
lease holding company, Frome~Broken Hill Pty.Ltd., is con-
tinuing seismic investigaiions iz the babln.

fS' SYDNEY BASLN

. _ The Sydhey.Basin extends about‘1QO miles north,

south and west from Sy The imown sedimentary section
comprises Triassic and I= 2+ rocks, vhz lithology ar? thick-
ness of the pre-Pormian r0uvv,undef7yiwﬁ-fhe_basin being unknown,

. Exploratlon br the Australlan.u .1 and Gas Corporation
Ltd. has included eompletn coverage of. tna basin by aeromagnetic
surveys, detailed gvav¢hv work over.an -area of‘T 250 squarc umiles
and drllllng ¢t severdl bores. : _

In 1957 exper1menta1 asgismic tests were made by the
Bureau to ascertain if rcflect .on meu‘ﬂdq are appllcable in-
this basin (Robertson, 1958) Twelve miles of traversing in
four areas of d1fferen+ gec’oglcal formatlon“ were chot and
fair quality reflections werc obtained from cdopths to 14,000
feet., Special techniques involving geophones and pat tern
shooting were found to be necessary in some places,” The dips
recorded indicated that structures suitable for accumulation of
" 7as or 0il may exist at depth hut insufficient seiesmic work was
crmpleted to deflnltely prove the ‘existarce of any such structures

Strong dry rﬁs showwngs have been eneountered in some
of the test bores drilled by Australian 0il and Gas Co. and arc
considered to be encouraging as te the pos"b1]1ty of gas pro-
duction on an ecomomic #call,

9,31PSWICH~CLARENCE BASIN.

The outcropping rocks in the basin are Triassic and
Jurassic, so far as known, all of frechweier origin. These
are underlain. by Perinian rocks in the ncrtii and west and else-
where by pre-Permian rocxs, ‘Natural gas was recorded in two
tores, one put down in 1902, the other in 1933. Geophysical
exploration to date consists of a-reconnaissanbe‘aeromagnetic
survey covering an area of approximaebely 4,000 squaie miles,
which was carricd out for Auutral¢d¢ 01¢ and Gag Corporation Ltd.

10, MARYBOROUGU BAqIN

In this small ba31n, Q1tuated north and south.of
Maryborough, Queensland, the Lucky.Strike Drllllng Co. has
drilled two bores each over 8,000 feet deep ard. has investigated
known anticlines by gravity and seismic methods.

11, CARPLNTARIA BASIN

The basin contalns a 1azge area of marine Cretacecus
-rocks which are believed to be underlain in piaces by an
arenaceous sequence of Jurassic age and .elsewhere by basement
rocks ranging from Devonian to Pre-Cambrian. Within the basin
outcrops are sparse-and_geophysical methods of explaration
are essential. I c
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Much of the basin has been covered by regional
and semi-detailed gravity surveys, including an area of
500 square miles comprising the Wellesley Islands Group.
These surveys have been done by the companies holding
Authorities to Prospect in the area ~ Australian Asscciated
Oilfields N,L., Associated Freney Oilfields N.L, an? Frome
Broken Hill Pty.Ltd. Results from the drilling of strati-
graphic holes at Wyaaba, Karumba and Weipa have been
disappointing in showing a relatively thin Mesozoic section
of 2,500 .tn 3,000 feet thick.

Aeromagnetic surveys of a reeonn:issance nature
have besn made in the Weipa area and over the submerged part
of the oasin between ’irnhem Land and Cape York Peninsula
and New Guinea. The gravity surveys on the mainlard have
been supplemented by an uni2rweter gravity traverse in the
Gulf of Carpentaria unde—. :ken by the Bureau. Tr2 Bureau
is also engaged in a p:...:ume of s<ismic work uci:zg bheth
reflection and refraction btechriqucs . The aim of this work
is to determine the general structur: of the basin from its
western to ite eastern margin, to investigate in detail
possible structures indicated by positive gravity anomalies
and to determine the structural position oi Tthe stiratigraphic
bores at Wyaaba and Karumba. :

12, EUCLA BASTN

Tertiary rocks crop out over a large part of the
basin but are of little interest as an oil prospect.
Cretaceous rocks have been recerded in waber bores in the
southern part of the basin and also occur around part of the
north-west margin of the Basin. Water bores drilled along
the Trans-Continental Railway line show basement at shallow
depths ranging from 1,000 te 1,300 fcet, ’

The geophysical work carried out to date comprises
two east-west reg’onal gravity traverses, (Gunson and
van der Linden, °56) gravity reconnaissance near the eastern
margin ¢f the bacia and -~ reconraissantz aeromagnetic survey
(Quilty and Goodeve, 1G.5,. Ty gravisy anomulies recordcd
on the regional traverses are believed o be mainly due tn
density variations in the rocks forming the basement and gave
no reliable information about the thickness of the sedimensary
" section, :

- The aeromesnetic survey ccnsisted of widely spaced
traverses totalling 5,500 miles between Kalgocrlie, Oodanadatta
and Ceduna, The results confirmed that the sedimentary
section is thin over mest of the Eucla Basin, but gave evidence
of a fairly deep trough north c¢f the Basin. In general, the
geophysical results are not encouraging for further exploration
of this Basin. ' :

i3.'BONAPARTE GULF BASIN AND ORD RIVER BASIN,

The present knowledge of the subsurface
stratigraphy and structure of these Basins is not adequate for
a reliable assessment of the oil pcssibilities. However, the
results of investigations carried out to date appear to
Justify further exploration,
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.- Vit ﬁeologlcal reconn11ssance ‘of thc region
was completed by the Burecu in 1952 (Traves, 1955) and
.more recently Associnted Australlan Oilfields N.L. and
Westrelian 0il Ltd. havé done’ detﬂlled geological mnpping
“in their concessions in the Northern: Territory porticn
.of the- anﬂo°rte Gulf Basin. "u . _

Geonhy51011 1nvest1£ﬁt1*ns hwve been node in

" -the” BLH”U&P#G Culf: Basin and comprise detniled and.
reconnaissance gravity surveys-over a large pert of the
basin, (Thyer n~nd:Stott, =~( an aeromagnetic survey of

the basin with- extcnolon >e"w"rd,-to h0-60 nllcs off—shore :
and belSMlC surveya.

Thc seismic survcys wWere undertaken by the
Burc"u in. 1956 to obtnin reg 1onﬂ1 information concerning the
thickness of. the =243 mcatﬂry rocks -nd the tectonics .of the
-basin and to teést the o;:plicability of seismic methods in
the Region (Robertson, 1957). (ne seismic tr-versec 40 miles
long in the Carlton sSubsbasin (whizh forms the western part of
- .the Bonsparte .Gulf Basin) failed™to record . refl: .ctions or
refractions over hnlf its lengthy from most of the
-remainder, reflections wercobtained and indicated the existecnce
of nbout éopoo fcet of sed1mcnt°r7 rocks with stcep dips in
places. A genernl dl“ to.. thc ncrth-enst was reoorﬂod

Thc Burt R.r Xk sub-1ﬂ51q to the south wns nlso
invcstl ‘ated by seisnmic. tr“verscs tot~1lling 30 miles.. . -
A maximan thicknesg of . scdiments of 14,000 fcct was.indicnted,
with dips up tc L0 in-rleces.. Over o gcolo ienlly ma~rved
structurc known -as the S“lrlt Hillk Antlcllrc, senreity of
reflections made it 1mp0531blc to _Prove, or dlS“DOVG whether
“this’ structurc cx1sts at chth R . :

The scismic rcsults 1ndlcﬂtc tﬂﬂt the rocks-
have been folded to.a- consicdernble zxtent and give -cvidénce
of unconformitics within the- sediment-ry sectien. The
seismic reflecti~n method provcd successful inh’ indic~“ing
. reolog1c~l structure ~t dcntn in most of the ATCES. tcst<d

Gravity rc’ﬂln s were made ﬂlonL'ﬂll the sciswlc
trﬂvcrscs to nssist. in-the interpret-tion and werco extended
to.conncet w1th other gravity work which' 'has becn carricd

out Ey Associnted Austre ll"n OllfLCldS N.L. and Westrelian
0il td . : SR : _ L

‘ iz.u-o | GANNING A3t FiTZROY' BASINS.

The r’tfroy Basin fo:ms a trough about 30C ﬂll S
_long on the north-castcrn cedge.of the lirger Canning Basin.
, A major tectonic featurce, the.Fenton Fault forms the south
“western boundary of the ﬁitzroy Basin, The two hasins may
‘'bé reg~rded as a single ﬂroﬂ of sz dlment tion.

D Attrntlon WS- flrst dr~wh- ‘to the 011 : -
pOSSlblllthS of "'the Fitzroy Basin by the discovery of

traces of o0il in water bores put dewn in the. carly.20's, |

The 01l occurred in rocks, lrier shown to be of’ Orﬂov1c1on
age. Devonian rocks, which are highly fossiliferous ~nd.
conteln many reef structures, crop out cyten31vcly along

the north-eastern margin of ‘the basin. In n bore Arilled by
fissocinted Freney 0ilfields N.L. nbout 30 miles b~ Sin-wnrs
from this margin, Devonian rocks wecre encoutitered ot 6,900
feet and showed traces of o0il nnd bhituminous materinl. It

is likely that the Devonian rocks have a wider extensi~n into
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the deeper ports of the basin beneénth the Carbonifetous
and Permlan rocks. Permian rocks ¢over a lnrre portion
of the Fltzroy Basin and also of the Canning Ba31n.

Much of the explor-tion In ths Fitzroy 3B2sin
has been dirccted townrds investignting domes manned in
the Permian rocks, This investigntion has ineluded the
drilling of severnl deep borcs, wnlcb however, hnte not
found oil, :

- Since 1059 5 cdn51derﬂb1c amount of gcophy51c 1
work has been done in %hcsc ~reas, particul-rly in the
Fitzroy Bagin. The cims have been maihly to deternine the
broader structur-l fe .tures of the b~sin and to 1nvrst1gﬂtc
in dctnil some of the iycologicnlly marped doric structurcs.
During 1955 -and 1956, a orogrammc of shﬂllow drilling for
str- tlfr““hlc 1nform 1tion wns undertakcn by the Burcru ot
sclcctcd sitcs in the Fitzroy Basin,

Gravity rcconnaissance surveys hnave bren c-rricd
out over a pcriod of sceveral years and have now covered an
area of 150,000 squarc miles cembrncing both the Fitzroy and
Canning Basins, ~ In thc cemtral part of the Canning Basin
helicapter tronsport was used successfully by geological ~nd
gravity. survey parties (Veevers, 1957),

In the mnrginal ~reas of the bnsins, the gr-vity
results have proved valuable in revaaling the ﬁ&ln tectonic
fentures (Wiecbenga and van der Linden, 1953) The centrnl
part of the Cannlng Basin, although relatlvciy fentureless
at the surfoce, reveals a very impressive pattern of gravity
.+ anomalies, including several trough zcnes considpred to
- contain sediments of unforeseen thickness, which may provide
scope for future exploration. (Waterlander, =-). .

Several of the dome structures mapp '@ nt the surface
have been 1nvcst1gﬂtcd by seismic surveys. At the Nerrine -
Dome, the seismic results gave evidence of much frulting in
" the section down to 7,000 fecet but showed no corrclatien
between the structure Tat. depth and that the surfrce. (Valey
‘Smith and Garrett, 1953), At the Poole Range Dome, scismic
work showed a tot;l thickness of scdiments of ~“out 20,000 .. ~
‘f eet and confirmed the persistence of the structure at deﬂth}
. (Smith, 1955, Williams, 1956). Seismlc results over the Decp
Well anticline near Myroodah reveanled that the anticlinal
. structure hecomes more pronounced at depth and cxtends down

to approximately 24,000 feet. (W1111hms, 1955). :

' , In the coastnl region, where Mesozoic roCks crop
out but where little wns known concerning the underlying.
section, seismic surveys have baeén mande a2t severnl locrlities
by West Austrwlian Petroleum Pty Ltd,, ~ncd the Bire-u (Vale and
Williams, 1955 ; Vale and Smith, 1956’ Smith - :) to deéerriine
the thickness ~nd ~ttitude of thc sediments, L sedlment Ty
section ranging in thickness from 6,000 to over 16,000 fect
was proved, ‘ o

In 1954 a series of ncromarnetic troverscs was
flown ncross the Canning and Fitzroy Basins, with closer
concentrantion of flight lines along the coastal strip ond
over selected areas of the Fitzroy Basin (Quilty, -).

This was followecd by a systematic aeromagnctic survey hyWest
fustrnlian Petroleum Pty., Ltd. covering anproxin- tcly the
western half of the Canning Basin. The results of thc ~cro-
nognetic surveys confirm evidence from other mcthods th-t
basement depths on the Fitzroy Basin excced 20,000 f:ct in

the deeper parts. Elsewhere the acromagnetic work has
provided useiul informntion concerning the basement topograrhy
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and together with the results from the grav1ty method has
been a valuable guide in 31t1ng scout drlll holes for strati-
'graphlc 1nformat10n. - : :

The West Australlan Petroleum Pty.Ltd. contlnues
to be actively engaged - in seismic. and grav1ty surveys in
various parts of the Cahning and Fitzroy: Basins with the aim
of locatlng future deep drllling s1tes.-.h

15. CARNARVON BASIN

S For many years Commonwealth government geologists
have-given high priority to the Carnarvon Basin a3 an oil.
prospeot. . A thick sequerice of °ed1menuary rocks ranging from
Middle Devonian te Permian are kncvm in outcrep in the. eastern
part. of the basin and inciudes rocks which would be suitable
for. origin, retention and accumulation of oil, A systematic
campaign of exploratlon has hecn in progress since 1948, In
December 1953, 0il was Cizesvered by Wert Australian Petroleum
“Pty.Ltd, in a lower Cretacevus formatica in a bore at Rough
-Range, but subsequent detailed testing ci the area has not
- resulted in the discovery of an oil field.,  The origin of the
0oil in the Rough Range bore is doubtful. Deep drilling has
afforded proof that oil may oceur in Palae0201c rocks,

. Geophy51cal exploration. commenced in 1950, w1th a
grav1ty reconnalssanoe survey by the Buwcauw (fﬂamberl ain,
Dooley and Vale, 1954). This was contizued in later years by
‘the Bureau and West Australian Petrolsum Pty.Ltd,, and now
covers the whole' basin area of 70,000 square mrles.

The main gravity anomalies over the basin reveal twg
large troughs trending approximately north to north-west separated
‘hy .a north~south basement ridge. The eastern trough, where the
sediments are estimated to reach a thickness of 10,000 to 15,000
feet; may. correspond to the main axis of sedimentation of the
Palaeozoic bhasin, The western trough includes the areas in whjch

aslarge number of .anticlines have been mapped in Mesozoic and
Tertlary rocks., In the southern part of the basin. eutcropping
Pre-Cambrian ,crystalline rocks and their northward extension
indicated by gravity results ceparate the western vart:of the Basin
from.a deep narrow.trough whicih continues scuunwards to 11nk the
Carnarvon w1th tke Perth basin, :

_ Seismic surveys were first used in 1951 w1th test "
surveys in the Cape Range and over the Giralia Anticline. The
latter survey showed the anticline to exizt only to an unconform-
ity at about 3,000 feet, interpreted as the unconformity between
Mesozoic and Palae0201c sediments. The survey showed the seismig
method to be appliecable to the 1nvestigat10 of possible oil-~
bearing structures in the basin and “hat seilsmic investigation
would be a pre-requisite of the selection of deep drilling sites.
Mere recently West Australian Petroleum Pty.Ltd. have carried out
seismic surveys smounting to over 500 miles of traversing, aimed
mainly at 1nvest1gat1ng the anticlines mapped in Tertlnry and
Cretaccous sediments in the coastal area, particularly in the
Cape Range and Rough Range areas. :

During 1956. and 1957 deromagnetic surveys were made
of approximately 50,000 square miles, the survey being extended
in places to 90 miles off-shore. The'aeromagnetic results -
have sunplemented and confirmed information given by the gravity
ieconnalssance concernlng the main structural features of the
aSine
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' 16. PERTH BLSIN

The Perth Basin, which occupies the coastal
strip of Western Australin south of Ger-ldton has only
recently become of interest as an oil prospect. Pre.
Cambrian rocks form its enstern boundary and Mesozoic
and younger rocks crop out within it., Little is known
of the sub-surface geologv. Geophysical surveys, initi-ted
by the Bure~u in 1949, huve been an important factor in
drawing attention to the oil possibilities of the area.

In 1949 and 1951, two enst-west gravity tr-verses
in the aren north of Perth, made primnrily in connection
with ground water investigations, showed evidence of o
major fault along the eastern beorndary of the brsin and
indicnted o very grent thickness of sediments underlying
the coastnl plain., Subsequently a gr-vity survey covering
the whole basin and extending inland up to 150 miles fron
the const was completed by the Bureau in 1952 (Thyer ~nd
Everinghan, 1956 ).

The outstanding fenture of these gr-vity results
is n negntive anomaly of l-rge mngnitude ond gerial extent
forming a trough about 400 miles long ~nd 55 miles wide.
Steep grovity grndients on the eastern flanks of the anomaly
suggest the existence of faults, which have resulted in the
relatively lightsediments lying adjacent to the denser hrsement
rocks und indicate that the major pnrt of the anomnly is due
to 2n nccumulntion of sediments, which nt their moximum
development may be about 30,000 fecet thick. This is ~ much
greater thickness of sediments than was formerly suspectes.
In view of the proximity to the Indinn Ocean, therc is every
possibility that m~rine transgressions, with accompanying
sedimentation including depositirn of source beds for oil,
hnve occurred during the history of the bnsin.

To further investignte the sedimentary section
~nd in p~rticul~r to verify, if possible, the interpret-ticn
of the grovity anomaly in terms of 2 thick sediment~ry section,
seismic reflection traverses were surveyed across the brsin
from enst to west at several selected places. Near Gin Gin,
45 miles north of Pcrth, the seismic work showed a sedimentrry
section exceeding 17,000 feet ond o deep-scated anticline for
which no evidence exists at the surf-ce (V-~le, 1956), Seisnic
troverses across the basin south of Perth proved sediments to
a depth of at least 16,000 feet (Smith ~nd Moss, - « Vale and
Moss, - ). In the enstern side, steeply dipping reflections
were recorded apparently coming from within the pre~Cambrinsn
rocks. Reflections from the sediments indic~te ~ dip townrds
the enst.  Additional seismic and detniled gravity surveys
have heen made in the aren north of Perth by West Austr-linsn
Petroleum Pty Ltd.

In 1957 an neromngnetic survey wns carried out
over the entire br~sin with some tr-~verses being extended up
to 100 miles off-shore in order to tr-ce n basement ridge
thought to represent the western edge of the basin.

17. PAPUA - NEW GUINEA

Since the discovery of an oil seepage -t
Upoi~ in Papua in 1912, very considernble effort has_been
expended in the search for oil in Papua. Much of this
cxplor~tion has been concentrated in-the geologicnl structure
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known as the Aure Trough where drilling has proved
the existence of 1+ 1cns+ l),OOO feet of Tertin Ty rocks.

Between 1932 and 193/ geclogicnl explor-tirn
and test drilling were carried out, mainly sround the
~ enstern side of thc Gulf of Papua. -Un*to 1920, thic
‘work wns conducted iy the_”ummonwcnlth Goverﬂ”'qun with
'some financinil ﬂssistanc from the British Government,
From 1920 to 1929 the operctions were conducted- by the
Angle-Persian 0il Company Tor the Comronwenlth Government.
_Slnce 1923, several -privnrie companies heve engapad in
_geologlcwl and geonhy51cql vork ond scout horing. Test

B dfilling hns been donc in thlrtecn different locnlities.

. : In 1936, Island Exvlorqtlo Compnny-Pty Ltd.,

And in 1938, Australasian Petroleum Company Pty. Ltd.
comncnced thc -search on-a. lorge ceale nnd ‘have together

spent over £3O nillion 1n theilr scarch.” Thesc ‘compnnies

and others are still engaged in explorotion for oil.

Between 1936 and 1938 grovity surveys, with Holweck pendulums
~nd -torsion bﬁ¢nnce, were made in the ares Sctween the 2ly
~nd Purari Rivers. Surveys by gr-vimeter have since covered
l~rze areas in southern and western Papun, the main ones
b61ng Delta and Morehe~d arshs each approximntely 3, 000
squsre niles and the Komewu area of about 750 squﬁre miles.
Ri:connaissance grovity t“ﬁverses Have been run in many of the
intervening arcns and have been extended to include -the Fly
and Strickland River. bﬂswns.- Grovity surveys have nlso been
mnde in the coastal strip on the-enst of the Gulf of PQVU”
and in the Uppcr Seylk area. of Ncw Buinea. -

: , qelsmlc surveys._commenccd in 19?75 were 1nterrurtn

by the War.' Since -the W~r, seismic work’ mainly refr-ction
hos been carried out on a large scnle. The Delta -~re~.ha
been investignoted by 146 mllcs of refrrction traverscs n~nd

the Morehead area by 436 miles. . The seismic method has becen
used n1so -in other ~reas between the Deltn and the Fly River,
the totnl troversing ~rmounting to seva :rnl hundred miles. The
- water arcas of the Deltn were investigated by o marine seismic

survey, which wns commenced in 1957 and ﬂﬂountcd to 1,140
.miles of trﬂverscs. :

- In 1953 an- eromqgnetlc survey, covering over
5 000 squnre miles was completed in western Papua. In the
cxplor tion for oil in western Pnpua, more than 20,000 square
niles have been aerially photographed n~nd geologica l and

topovrﬂnhlcﬂl maps preeared ffom the photogrnphs._

18, PETROLEUM EXPLOLHTION SUMMFRY

' The ﬂmount of petlolcun explor tion in Austr-lin
durlng the period 1946 to 19*8 is shown in the following

- two tables ¢e.
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PARTY
State YEAR MONTHS
— = » - TOTz’iL
H6 47 48 49 50 51 52 53 54 55 56 57 58
W.h. | -
Geol. % % 7 15 20 15 20 30 46 Lk 25 13 - 243
Geoph, = = « = 3 10 15 30 %0 55 45 L5 35 278
S.A. SR
Geol. = - - 6 6 6 = - 10 10 10 10 5 63
Geoph, 6 10 « 7 5 =« « =« = = 10 15 - =3
Vict; . .
Geol, ~ - - 6 6 6 - .- 2 7 5 16 10 &2
‘Geoph. - - - 5 5 5 6 6 10 10 £ 3 5 &0
N.S.W. '
Beuly, = = = « = = o . = 20 10 10 10 10 - 60
Geoph. L - - o - - - - 12 117' 5 5 - 36
Q'id. ,
Geol. 5 10 16 10 - - - - 10 5 10 15 20 85
Geoph. 5 10 10 - = - « 25 12 - 5 10 77
N.T.
Geol, 5 1C 10 25
Geoph, 5 = 3 8

Total Geologicnl 528

Geonhysicnl 512
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SUMMARY OF EXPLORATION DRIILING

'DURING THE PFRIOD 1946 - 1958

State - S .“.No. of Bores - Total Footage - Systems
' Drilled

West Aﬁst. | R 72 245,338 © Tertiary .
EEE - R ' Cretaceous
Péfm{an

Ln _ Carbohi%érou
Dejqnian
Ordovician
South Aust, U 80" " " s4,q72  Tertiary
' R ' R . Cretaceous
Jpraséic;
- Permian
Cambrian
Victoria - - '9 49,269  Tertiary
Fow South Wales 24 45,593 Jurassieo
| Triassic
Permian
_ L Devonian
Queensland =~ . . . 33 f34,982 Cretaceous
| | - Jurassic
- Triassic

Permian

Total 198 519,274
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