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SUMMARY

.Tv.,renty-five' sedimentary basine, two of which oan be
subdivided“(the Great Aftesien'Basin into.six other basins, and
the Canning into two); are'reoognized in:Australia. Brief
desor1ptione of their stratigraphy, structure, and occurrences
of hydrocarbons are given in alphabetioel order. Produoing fields,»
'or potential produoing horizons have been discovered in (@ ght
these basins, andisignlfioant'ooourrenoes of hydrocarbons have been
found in others. . |

' Other iess important. basins and off-shore areas are
discussed. Mention is made of occurrences of hydrooarbons in the
‘Precambrian, and also of oil shale dlstrlbution.

In a general disoussion, the basins are grouped acoording'

to their geographical distributioh; .the basins.in‘eaoh region have

some stratigrarhio and structural similarities.



THE STRATIGRAPHIC OCCURRENCE OF HYDROCARBONS

IN THE SEDIMENTARY.ABASINS "OF AUSTRALIA.

INTRODUCTION

This report deséribes knoﬁn'Austfalian 6ccurrences-of
nydrocarboné. Nearly all of tﬁe sedimenténylbasins ar:z desoribed, but
most emphasis has been given to those basins with established oil’and/or
gas fields and known'hydrocarbon dccurrenées. |

| Before discussion of the hydrocafbon ocourrences,'the-location,
-area.ahd iimits of éach'basin are briefly described, and their main
ét:afigraphic and stfugtural features'afe summariz§d. 'Current exploration
trends in most of‘tﬁe basins are indicated, and some of the more important
and most recent references are listed at the end of each description.

The basic reference for this report is an accéunt of "The
Sedimentary Basins oflAustralia and New Guinea" which was iésued\%y the
Australign Bufeau of Mineral Resources, Geolog& and Geophysics, in its
Record 1963/159 (unpublished); it will be published later in a summary
of the oil-search aqtivities in Australia and Néw Guinea. The original
text has been generalized and modified for this report, but the format
is similar. The deécriptions of the basins in Record 1963/15§'were

.oompiléd, wherever possible, by geologists with experience in the

Published by permission of the Director of the Bureau of Mineral Resources,
Geology and Geophysics.
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particular basins, and their contributions are acknowledged hereunders
J+ M. Dickins Bowen, Camarvon, Drummond, Maryborough, Perth,

' Sydney and Yarrol Basinsj;

P. J. Jones - DBonaparte Gulf and Ord Basins;

M. A. Randal '~ Daly River Basinj

K. G. Smith - Georgina Basin;

J. E. Thompson Basins in Papua-New Guineaj

Jo Jo Veevers and A. T. Wells - Canning and Fitzroy Basins;

A. T. Wellsy, D. J. Forman and L. C. Ranford - Amadeus Basin.

The description of the other basins and compilation of the Record were
by M. A. 'Reyn°1d90
Apart froxﬁ the references given for individual basins described
in the text, the following are regarded as the most important general
references to the sedimentary basins of Australia:
Australia ' - David, (1950); Irving, Smith and Walker,
(1958); Playford and Johnstone, (1959);
Bureau of Mineral Resources, (1960);
Trumpy, Guillemot and Tissot, (1960);

. Geological Society of Australia, (1962);
Trumpy and Tissot, (1963).

Queensland = - Hill and Denmead, (1960);
Geological Survey of Queensland, (1960).
Tasmania - Spry and Banks, (1962).
South Australia - Glaessner and Parkin, (1958).
Westem Australia - McWhae, Playford, Lind.ner, Glenister and

Balme, (1958); Playford, {1965).
Twenty-five basins (including basins ﬁnder other basins) and
eight basins which are subdivisions of two of the main basins are recognized
in Australia. The temm "basin" is used in this report almost exclusively for
aieas oonté,ining deposits of unaltered sedimentary rocks which are recognized
as ‘possible sourées and/or reservoirs for hydrocarbon accumulation. Most of

these basins are also hydrological basins (or contain hydrological basins)

<
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and many ﬁere-originally desoribed as such.. (The prefix "sub-" has

generally been avoided beoause of possible oonfusion of "sub-" referring to

subsurface, subsidiary or subdivision.)

'ADAVALE BASIN

The Adavale Basin inlsouth-central Queensland is buried below
the eestern part of the Eromanga Basin. The main portion of fhe Adavale
Basin is bounded by a basement arch on the north-western edge, and by
faulted or trunoated.margins on the western, southern and eastern sidesj
the northern limits are not known. The basin outline, as shown on the

map, is:veny irregular on the southern and squth-eastern sidee-becauee it

incorporates four.troughs which may or may not be connected to the main

part of the Basin. The area is about 11,000 square miles.

The rocks of the Adavale Basin are unconformably covered by an

Upper Permian-Mesozoio sedimentary succession, up to 6000 feet thick,

within “the Eromanga Basin (a subdivision of the Great Artesian Basin.)

On the evidenoe available from- drilling and seismic surveys, the following

eeotion ocours in the AdaVale Basins

~1‘Lower‘Permian - dark'mudstone,.with sandstone; shale, and
conglomerate; up to 600 feet. |
Unconfermity | |
Upper Devohien to Lower Carboniferous?,- mainly red sandstone,
shale; and congloherate of continental and

shallow marine facies; up to 10,000 feet.



4.

Lower to Middle Devonian? - Basgl arkose, volcanics, and
marine shale and sandstone;. overlain by a
carbonate unit (mainly dolomite and an excellent
seismio reflector); andfinterbedded shale, clay-
stone, énd sandstone,‘partly calcareous; at 9
least 5006 feet. |
‘Unconformity
Basement - inoludes Silurian metamorphios in the gouth-wést,
" Ordovician basalt in the south-central part,
and Siiurian éranite in the north-east.

The structure of the Basin has no surface exﬁression and has been
investigated by éeophysiqal means. It is characterized by'elongated and
einuou§ anticlinal, synclinal, and graben-like structures. Both
compressional and tensional forces ha#e contributed to the férmation of
these etruoturesj some evidence alsq éuggests reéional éhearing, Late
Silurian—Devohian orogenies may have determined thé original basin framework,
but main deformation of the sediments occurred in late Palaeozoic
(Carbéniferous?) time. .

Towards the end of 1964, gas was encountered in the sandstone
unit of Lower Devonian age (below the Middle Devonian dolomite unit); the
best rate of flow on drill stem test was about 5 ﬁillion cubio beet.per day,
but'formation<damage probably occurred, so that full potential of the well
has not yet been established. Although this unit was porous in other wells
drilled on neighbouring structures, it yielded only salt water. It is

interesting that Devonian salt was found at about the same stratigraphioc



level in ﬁoree No. 1 Well to the nowth of t;;é Basin, (Gerrard, 1964).
| The Adavale Basin hae been explored by Phillips Petroleum Company
and Sunray WX 0i: Company fur 5% years by reflection eeismic and
aercmagnetic:surveys,'and by the drilling of seven wslls. Furthsexr
seismio:w*rk and drilling are being'unde“taker.
The hame "Adavale 3391n" was flrst used by Hier and FJ“]Stﬂl

(1961, Pe5) and is agaln referred to in Kitszran, AquS aird Rowe

{1962, p. 7, and Fig. 2). General nﬁscvip*wﬁn° of tha Basin have -

been given by Tamner (1962), and recently by Helkk;la {1968}, whose report
{8 the main roference for this summary. |
GERRARD, MﬂJ;,‘ 1964 -~ Boree No. 1 Well Completicn Report. Authority

t: Prospect 101P, Qlé. For American Overeeae

Pztroleum Limit:d {unpubii.).

HEIKKILA, H. Hoy 1965 - Palaeozoin of ths Adavale Basin, Quoensland.
: . 8th Comm. Min. Metall. Cong., 30th Sess., Queensland,

_2_5, (preprint) .

HIER, C.D., and FJELSTUL, C.R., 196% - Geophysical report recunnaissance
ssismograph survey of Jundah-Yaraka Blackwatzr-Langlo
area Queensiand, for ¥hilliys Petroleum Company and -
Sunray Mid-Continent 011 Co. (unpubl.).

KITSMAN, We L., LEWIS, J.H., and ROWE, S.M., 1962 -~ Buckabie No. 1
Well completicsn repoxrt. Bur. Min. Resour. Anst. Petrol.
Search Subs. Acts Publ 41,

. TANNER, J.J., 1962 - New geologic concepts resulting from oil

S - exploration in south central Queensland. In "0il in
‘Australia" Symposium - Paper No. 7 Aust. Inst. Min.
Metall. Ann. Conference, 1942, (unpubl.).
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AMADEUS _BASIN .

The Amadeus Basin océupies abouf 80,000 square miles in the
-soutﬁern part of the Northern Territory and part of|westemn'Ansfxalia.
It contains a thiék sequehce of Upper Proterozoic'and.Palaeozoio'sqdiments
preserved'iﬁ a fblded and faulted belt between'Précambrian igneous and
metamorphic rock complexes to the ndrﬁh and to the squth, (an intraoratonioc
. geosyncliné). The Paiaedzoic sediments are confined mainly'to the’Northern
 Territory énd occupy an area of'abfut 554 000 Square‘milésf To the east -and
'}westvthe Amadeﬁs Basin sédiments are transgressed by Permian and Mesoz:i:c
rocks. Much of the Basin area is 5lankete&'by Quaternéry_aeolian sand.

Great diversit& of sedimentation has occurred within the Bésin,
and many formations show marked faoles changes. However, the oldest of
'thg Upper Proterozoic units - the Heavitree Quartzite up to 5500 feet thick,
and a dolomite unit with dérk foetid liﬁestone, and an éQaporite faciés 2500
féet thiqk -‘show 1itt1e lateral change. . Overlying these:beds, conformably
or disconformably, is a thick sequencé of shale and siltstone with lenses
and beds of sandstone and carbonate. The lower part of this séquence'has
tillitio fabric. The séﬁdstdne_lenses‘occur throughout but are more common
in the upper beds; sandstoné tends to replgcé mudstone in the southern'part
of the Basin and the thickness of the sediments increases: In the scuthern

central part, near Lake Amadeus, the overall thickness is estimated to be

9000 feet. Environments represented are at least partly marine, mainly neritioc A

4o paralic, and partly aqueoglacial.
A major orogeny in the late Upper Proterozoic or early Cambrian

times led to folding, uplift and exposure of the southemn part of the Basin.



To
Hﬁwever, sédimentation proﬁablyrcontinued without intérruption in the north-
easterh part. .During the Cambrian and Ordovician, the uplifted areas were
.erodéd and gradually subsided, and were again transgressed by the sea.
Lateral Variationé and interfingering of the lithblogieé are cbmmon and some_
units are diachronic. In the north»eastern-part of the Basin, the Cambrian
rocks a.re‘predomina.ntly carbonatés; 4 in western é.reas sandy facies |
A predominate, and in the central part limestone, dolomite, siltstone and
sandsfone inferfinger. The Ordovician sedimentg'cohprise arenites, lutites
Aand oarbonates and thellithologies are repeated in two broad cycles of
.sedimentation. They were depositea in a shallow marine environment and all
the major units contain fossils; some beds are rich in pelletal phosphate
and glauconite. The total thickness is in excess of 15,000 feet.

Algraduai regression of the sea and a change from marine to
transitional and continental environmgnts began in the Upper Ordovician as a
result of épeiroéenic movements in the north—eastefn part of the Basin. Up
to 3000 feet of sediments; mainly sandstone; were laid down during this.time;
no diagnostié fossils have been found. .The last major unit'of.the Amadeus
Basin was forméd during a second méjor orogenic 9pisode in the Upper Devohian
to possibly Carboniferous. At least 10,000 feet of continental siltstonse,
sandstoneAand conglomerate were deposited in broad depresgiohs in front of
the uplifted zone.

-Although small-~-scale folding occurred locally at various times during
the geological history of the Amadeus Basin, the two most important teotohic
periods weré in the late Upper Proterozoic (or early Cambrian), and in the

Upper Devonian (possibly into Lower Carboniferous)o During the last period



the folding and faulting were along west-north-west axes and gave the Basin
its present form; +the trends, however, may have been pre-existing
Precambrian trends. Whereas the Upper Proterozoic (early Cambrian) féulting
indicates thrusting from the south, the‘Devonian (or Carboniferous)
thrusting apparently was from the north. Large nappe complexes involving
the Precambrian rocks were produced along the northern margin of the Basin.
Planes of deégllement fofmed in evaporitic horizons in the Upper Proterozoic
and Cambrian, and the rocks above were pushed ahead of the nappes into
Jura-type folds. The evaporites were sque<zed into many of the anticlines
formed during the Devonian (or Carboniferous) ofogeny, but some salt domes
have probably also developed as a result of density differences.

Geological mapping in the Amadeus Basin showed that the sediments
included potential source; reservoir and cap rocks. Many closed structures
are known. Stratigraphic and salt dome traps were also expected to occur.
But it was not until 1963, when three wells found hydrocarbons, that the
Basin was considered as a possible producer. The reasons for early

indifference were becauses

(1) outcrops are mainly Upper Proterozoic (initially thought to have
no potential) in the south; or Ordovician-Devonian continental
faoigs in the north;

(ii) +the Basin has been exposed more or less in its present form since
the Palaeozoic, and many of its structures aré cehtrally breached,
some down to the Precambrian;

(iii) the Basin is so remote from possible markets.
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Hydrecarbons are now known in a small flow of methane gas in marine shale
and limestone ih'the Upper Proterozoic; small oil shows in Cambrian
dolomite and sandstone rocks, and gas in substantial Quentities and_some
0oil in Ordovician eandstone. The search to date has been mainly in obvious
struoturee. , |

The most comprehensive accounts of the Amadeus Basin are éiven
in reports by the Bureau of Mineral Resources (B.M.R.), resulting from
reconnaissance mapping in 1956-57 and from 1960 to 1964. Recent publications
by oompeny personnel who have worked in the area are by Stelck and Hopkins
(1962), Renneft (1963), Williams, Hopkins and McNaughton (1965). Certain
other infommation on drilling and geophysical surveys is available under the

‘Petroleum Search Subsidy Acts. Selected references are as follows:

FORMAN, D. J., 1965 - The geology of the south-westem margin of the
Amadeus Basin, Central Australia. Bur. Min. Resour.

Aust. Rep. 87.

FORMAN, D, J.y and MILLIGAN, E. N.; -~ Regional geology and structure of the
north-eastern margin of the Amadeus Ba81n, Northern
Territory. Ibid., (in prep.).

PRICHARD, C. E., and QUINLAN, T., 1962 -~ The geology of the southern half
of the Hermannsburg 1:250,000 sheet. Ibid., 61.

QUINLAN, T., in ‘PERRY, R. A., and others, 1962 - Lands of the Alice
Springs Area, Northern Territory, 1956-57. C.S.I.R.O.
Aust. Land Res. Sero, No. 6.

RANFORD, L. C., COOK, P. J., and WELLS, A. ’I'., (in press) - The geology
of the central part of the Amadeus Basin, Northern
Terrmtoryo Bur. Min. Resour. Aust, Rep. 86.

RANNEFT, T. So'M;, 1963 - Amadeus Basin petroleum prospects. J. Aust.
' Petrol. Expl. Ass., 42—52°

STELCK, C. R., and HOPKINS, R. M., 1962 - Early sequence of interesting
shelf deposits, Central Australia. J. Alberta Soc.
Petrol. Geol., 10 (1), 1-12. ‘ :




WELLS’ Ac
WELLS, A.
'WELLS, A.

WELLS, A.

. WILLIAMS,

100 )

T., FORMAN, D. J., and RANFORD, L. C., 1965 - Geological

reconnaissance of the Rawlin
13250,000 Sheet areas, Weste
Min.: Resour. Aust Rep. 65.

T., FORMAN, D. J., a.nd RANFORD, L. C., 1965

son and Macdonald
rn Australia. Bur.

- Geological

reconnaissance of the north-western part of the
Amadeus Basin, Northern Territory. Ibid., 85.

T., RANFORD, L. C., and others - The geolo

gy of the north-

eastern part of the Amadeus Basin, Northern

Territory. Ibid., (in prep.)

T., STEWART, A. J., and SKWARKO, S. K., (in
geology of the south-eastem
Basin, Northern Territory.

G. K., HOPKINS, R. M., and McNAUGHTON, D.,

press) - The
part of the Amadeus

Ibid., 88.

1965 -~ Distribution

- of Pacoota reservoir - Amadeus Basin, N.T.

Jo. Aust. Petrol. Expl. Ass.,

(in pre.).
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BONAPARTE GULF BASIN

Outcrops of Palaeczoic rocks cover a land area of about 8000
square miles around the JosephiBonaparte Gulf; thé Basin may extend to the
edge of the cdntinental shelf to the north-west, ( another 40,000 square
miles approximately). A faulted zone trending north-east separates the
Basin from Precambrian rocks on the east; ahd the south-western edge
overlaps Precambrian rocks of ﬁhe Kimberley Block. The Basin lies
partly in the Northern Territory and partly in Western Australia.

Unalteréd Upper Proter®fdic sediments (quartz sandstone, some
shale and siltstone; minor volcanics and carbonates) with minor
_deformation, énd highly deforméd Lower Proierozoic metasediments and some
igneous rocks, flank the Basin. These are unconformably overlain around
the southerm part df the Basin by basalt, agglomerate and tuff (Antrim
Plateau Volcanics) of probable Lower Cambrian age.

:The estuary of the Victoria River separates the Palaeozoic and
younger.outcrops of the Basin ~ the south-western area with Cambrian,
Ordovician, and Devonian to Permian rocks, and the northern part with only
Permian, Lower Triassic and undifferentiated younger sediments.

In the south-west, £he Uﬁpe; Proteroéoic sediments and Antrim
Pléteau Volcanics are overlain by 3500 feet of Middle and Upper Cambrian
marine sandstones; with minor shale and limestone, followed conformably by
Lower Ordovician élauconitic sandstone, up'to 600 feet thick. The red colour
in parts, glauconitic sandstones; ocolitic limestone, and other features such
as sun-oracks and ripple marks; suggest a shallow water environment} The

beds contain sbundant fossils in places. Rhythmically deposited sandstone,
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sandy.dolomite, and stromatolitic dolomite in one particular formation
represent strand, lagoonal and algae reef environments in successive
transgressions of a shallow sea, (Kaulback & Veevers, 1965).

A hiatus, during which the Basin area may have been a land
surface, occurred after the Lower Ordovician. Deposition began again in
Upper DeVonian, or perhaps Middle Devonian times, with about 4000 feet of
cross-stratified congldmeratid sandstone. Minor carbonate horizons occur
in the middle of the section, and the beds are ganeraily fosgiliferous -
pelecypods, brachiopods, fish, plants. Facies and thickness changes, which
are most marked in the carbonate parf of the section, are attributed to
the existence of a submarine ridge (CGuillaume, 1965). The sandstone is
conformably succeeded by a marine sequence éf about 4000 feet of alternating
sandstone and carbonate.rocks with faunas ranging in age from Upper Devonian
to Lower CarBoniferous;' biogenic deposits are common in this sequence.
Marine conditions persisted in the Lower Carboniferous, and sandstone,
limestone and dark grey pyritic mudstone beds were laid down. About 1000
feet are known from outcrop. The upper 5000 feef of the above succession
changelaterally towards the centre of the Basin to a more lutitic facies
with thickening to over 6000 feet.

" Later Carboniferous sedimentation followed an erosional break and
ﬁore than 1000 feet of sandstone were formed; lower beds are calcareous and
reflect shallow marine conditions whereas upper beds are conglomeratic and
probably more paralic ih character. The Palaeozoic closed in the south-
westem part of the Basin with (?) Lower Permian marine and possibly

aqueoglacial sedimentation - argillaceous sandstone with boulders (erratic).
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In the area nofth of the Victoria River estuary, at least 1500 feet of
. sandstone, a.ﬁd shale with cqa.l, crop out in the coastal belt. The sequence
' 'is mainly Upper Permian but proﬁabiy ranges from Lower Permian to Lower
Triassic. Some ybunger Mesozoio or‘Cainozoio rocks also occur as small
outliers-north of the estuéry; they cbnsist of clay and sandstone with
basal conglomerate, some limonite beds, and a thin veneer of latefite.

The structure of the‘Basin is oontrpiled ﬁainly by faulfing
wﬁioh began in the Proterozoic and continued intermittently throughout
the Paiaeogoico 'The movements have divided the Basin into areas of
different sedimentary histbrigs with'markedvvafiationa in fhe facies and
thickness of sediments. In the souﬁhern-portion, for example, a Proterozoioc
uplift with a north-east trend separates two such aieas. |

The dominant fault system trends north—fxorth-—east, and forms the
eastern border of the Basing nﬁrmal step - faulting and soﬁe transverse~
movement is thought to have occurred alongrthis trend, (Drummond, 1963).
A subsidiary north-west trending system is shown by normal strike faults
(step and block-faults) in the south-western part, and is also reflected
outside the margin by faulting in Upper Proterozoic rocks. The most .
extensive faulting apparently oocurred ddring the Lower Carboniferous,
fogether with some tilting. These movements and consequent erosion have
left the Basin more or less in its present form.

Regional dips are north-east in the éouth-weatarp part of the
Basin - up to 40°.in the Cambrien-Ordovician sediments but much lower in
Upper Devonian and later Palaeozoio roocks, and low to the west in the northern

part. The only folds seen in outorop are broad anticlines along and wifhin
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the north—north-eaét fault system. South-west and south dips in islands
off the southern-shore of the Bonaparte Gulf may reflect_a basement high
or foldiﬁg north-west of the Viqtoria River estuan&.

Geophysiﬁal éxploration has‘yielded little‘information on
structures within the Basin; A strong north-west trending grévity ridge,
parallel to the early Palaeozoic outcrobs in the south-western part,
probably represents a subsurface divideo A structural-"high" may occur at
depth towarﬁs the coast in the Northern part; parallel to but away from the
marginal fault system. A gravity "high" is also indioatéd north—west4of the
Viotoria River estuary, but on;y from widely scaxteredAsfations; subsequent
seismic work haé suggésted thick sedimentary section, (Bigg-Wither, in prep.).

Probable source, reservoir, and cap rocks occur in the Bonaparte
Gulf Basin, but the difficulty will lie in finding suitable traps fof
hydrocarbons. Sedimgntation has been apparently affected mainly by faulting
and some associated tilting, henqe fault traps, pinch-outs, and unconformity
traps may prove to be the best targets. Drilling has found "wet gas"

(8% or more of ethane and higher hydrocarbons in Bonaparte No. 2 Well).which
was tgsted at 1.15 million cubic feet per day, with ofher shows of hydrocartons,
in sandstone lenses within a thick mudstone,:shale séquence of the Lower
Carboniferous. Férmations‘older thén the top of thg Uppér Devonian have not
yet been drilled, but only three deep wells have been drilled to date.

The most comprehensive reference to the Bonaparte Gulf Basin is by
‘Traves, (1955); ‘new information is 5eing pro&ided by recent and current field
mapping b& the Bureau of Mineral Resources (Veevers et al, 1964; Kaulback &

Veevers, 1965), and by Australian Aquitaine Petroleum Pty. Ltd. (Gullaume, 1965).
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Reférenoe'should be‘made to Drummond (1963) for a comprehensive bibliography
of the Basin and a review of the geology. A compilation of geophysic;l
surveys is ‘also being prepared by the B.M.R., (Bigg-Wither, in prep.)
BIGG-WITHER, A.L., .. Compilation and review of the geophysics

of Bonaparte Gulf Basin, 1962. Bur. Min. Resour.
Aust. Reco 19@3[165 (in prep.).

DRUMMOND, J.M., 1963 - Compilation and review of the geology of
Bonaparte Gulf Basin, 1962. Bur. Min. Resour. Aust.
Rec. 1963/133 (unpubl.). -

KAULBACK, J.A., and VEEVERS, J.J., 1965 - The Cambrian and Ordovician
o geology of the southern part of the Bonaparte Gulf Basin
and the Cambrian and dgvonian geology of the outliers,
Western Australia. Bur. Min. Resour. Aust. Rec. 1965/49,
(unpubl.). ' -

. TRAVES, D.M., 1955 - Thé geology of the Ord-Victoria region, Northern
. Australia. Bur. Min. Resour. Aust. Bull. 27. :

VEEVERS, J.J.; ROBERTS; J., KAULBACK; J.A. and JONES, P.J., 1964 - -
New observations on the Palaeozoic ‘geology of the
Ord River area, Western Australia.and Northern
Territory. Aust. J. Soi., 26(11), 352-353.

BOWEN _BASIN

The Bowen Basin is a structurally complex depositional are#
containing a number of subsiaiany troughs of vﬁrious ages. Its northérn
limite are.exposed; fo the south it is overlapped bvaower Jurassic ahd
younger‘iooks of the.Surat Basin, a part of.the Great Artesian ﬁasin.

. The outcropping part.of the Bowen Baéin, is agbout 33,000 sqﬁare miies in
size. The Basin narrows to.the south below the SuratlBasin where the eastern
eide is fault controlled, but the sediments apparently lens out over a base-
ment shelf élong the western edge. To the south, the Bowen Basin was

possibly connected with the Sydney Basin from time to time.
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Sedimentation possibly began in the Upper Carboniferous but
obourrea'mainly,in the Permian and Triassic. Pfe—Permian rocks of
severai ages constitute the basement; they include steeply to gently
'dipping sediments and volcanicé, locally intruded by granite and volcanics
and altered to metamorphics (Trumpy and Tissot, op. cit.).

The earliesf deposition ocgurred in two areas; an elongate
trough where the eastern margin now exists, and a smaller deep depression
in the westem part. The eastem trough was filled mainlylwith andesitic
and aéid volcanics and.pyrocléstic deposits, the uppér sediments being
@arine fossiliferous tuffs; a fhickness of 12,000 feet in the central
part is considered as probably conservative (Malone, 1964). The sediments
of the western dépresqion are combosed of siltstone, sandstone and
conglomerate, with some coal, and are up to 8000 feet thick.

Later mariné,sedimentation took place in both these troughs, and
after a general subsidence of most of the Basiﬁ, extended progressively
over the whole areé,'but with only thin .development in the southern half
" of the eastgrn trough; Subsidence ceased in the western depression at
about the end of tﬁe Lower Pemian; it continued into the Upper Permian
in the north-eastern part along an axis parallel to but just west of the
axis of the early Permian troﬁgh, and was also reﬁewed to the soufh-east
in the Uppef Permian. The earliest marine beds were dark grey to black
pyritio mudstones,; with subgreywackes and‘soﬁe calcareéus‘beds, .Later,
deposition in shallbwer conditions produced extensive sandstone beds,
and with coal measures formed aroung the north-westem margin. Finally‘

deeper water conditions returned, producing mudstone, some sandy beds,
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and fossiliferous ‘inestone. The overall thickiies is up to 8000 feet.
_Affei a.rapiﬁ'regfession of the sea, swampy'lowlahde developed

in the Bowen Basin, and'thiok,coal measures of Upper Permmian age were
formed. The ohanée was poésibly aesociatéd with uplifz along the axis
of the early Pemian eastern fz-ough (Mé.lone, op. oit.). Sediments were
lithic sandstone, éiltéﬁone;’oarbonaceohs shale and coal, conglomerate
in places, and tuff:and aggldmerate to the east; maximum thickness of
8000 feet is at the northem end. o o

| Teotoﬁio activi£j in the late Pefmiap led to uplift and folding
of the eastern paft of the Basin, and to a downwarp in the southern ocentral
parf wvhich gave the Basin its present shape and became the loocus for
Triassio sedimentation. The 1ptense erosion of'uplifted Permian and oldex
rocks and contemporaneous vﬁloaniem‘té the:east, tbgether with the subsidence,
resul .ed ip 10,000 feet of honqmaiine conglomerates, lithic sandstones,
ohocolate; red, green, and srq& shales and siifetone éf uppermost Permian
to Lower Triessic age. Similar sedimentation ocourred in Middle~Up§er
Triessic tihe as a result of comtinued tectonio activity, except that thell
composition of deirital material altered with deeper efosion of the Permian
‘8o that more quartz and weathered feldspar'ére fouﬁd in the sandstone.
Sandstone, aid olive-greem and brown shales ocour, and the suoceséion is up
to 8000 feet thiok in the southern part of the Basin. Limited marine
inopreion ma} have takén plaoe in the Upper Triassio, (nystrichospheres in
Sunnybank No. 1 Well and at Hungry Creek - M.A.P.L., 19633 Evans, 1962).
General folding ended tﬁe‘Triassic history, and Lower Jurassic beds are
upcohformabld over the older rocks. The Jurassic-Cretaceous sediments

of the Surat Basin are discussed later.
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The Tertiary which covers part of the Basin consists of voloanics,
assoéiéted intrusives, and oontiﬁental sedimentsi locally these may be
thiok: bu‘t} generally they are thin.

Structural evolution and sedimentation of the Bowen Basin have
'beerg disoussed. The western part can be regarded as a platfomm or intracratonio
area.iith both shelf and deeper water sedimentation. Gentle folds and
possibly drape strﬁoturesy probably with some compressional faulting are
- found in the western platform area. ‘l‘eoténism becomes inoreé,‘singly compl ex
to the north-east apparently towards the mobile, geosynolinal area where the
'thickest Permian is found. Extensive injbmsions of late to jost-Pemian aée,
_sfrong fbld.:lng and faulting have taken place in this north-eastern zone and
1oﬁ grade regional metamorphism is faﬁndcv In the southem part folding
was more gentle anh accompanied faulting along the eastern margin - a niobile
Minge line that was spparently active until post-Middle Jurassic time,
(Mack and Kella.r,. 1965) .

Important d.iscofrery wells (o0il and gas), and successful development
and extens;i.on wells in the Bowen-Surat Basins * now number 80. More than 75%
‘produce from Lower Jurassic sand.atoné formation, and the rest are from the
Tﬁa.ésio é'pd?emian (modified after Dertton, 1965). Less than 108 of the
wolls are in the outoropping part of the Bowen Basin, the rest were spudded

into the Surat Basin.

* The Bowen and Surat Basins are linked fqr the discussiou of the occurrences
of hydrooarbons becanse some wells drilled in the Surat Basin bhave made
discoveries in the buridd part of the Bowen Basin, with or without
‘occurrences in the sequence 6f the Surat Basin.
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Althou@ small amounts of oil have been found in the Bowen Basin
. Bequence, the main discoveries have bsen gas. The main source of hydrocarbons
is fhought to be the marine Permian (Tra.xfes, 1965; and others), but the
ea.rliest source rocks could be in the Upper .Carboniferons. Both oil and
gas have been obtained from the Lower '..Iura.ssic-'fof the Surat Be,sin 86quence.
'I‘heir source Day have been in the Permian (a.s a.bove), but . another’ Jikely
source. is the Lower Jurassio, (Evans, op. cito; Moran a.nd Gussow, 1963)
a.nd poeeibly the Middle - Upper Triassio.

Lower Jurassio sa.ndstohes in the Surat Basin are the best reserveirs
to date, but are not oonsistent producers from all structureso ’I'his ma,y be

due to:

' flﬁehing by water near outorop .
- -imperneable shaly: '1 ayers

" erratic source beds; and

migration -of the hydrooa.rbons before development of" the' stmctures.
Several sandstone units ooour in the Permian and Triassic, but are oommonly
lentioglar or-have low porosity and pemeability because of 'poo"r 'sort;ng' and
ola& matrix. Hydrooarbons are not wnoommon irm these beds, but only a few
give “eoonomio supﬁlieso Weefhered basement has ‘shown oil and ga.s bleeding in
one well, and the ?Upper Carboniferous to Loyer Permiban:ba.salvsancli in the
western part aiso.'produoed“a large gas flow, but with water.

Strafigraphio entre,pment was at least as ~im§o'rtari‘t aa' s-tmctural,'
and ‘most. are oombination traps (‘Praves, op. cit ). The .la.te Pemia.n - |
Jurassic tectonio events a.ffeo'bed hydrooar’oon a.ocumulatlon in two ways -

(i) activity in the northern and eastern: ateas reduced prospeocts -

' beoause' of its intensity and related igneous activity;.
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* (11) more gént}g folding in southem and westem parts, with
_ éaaboiated 1¢oai unoéﬁformitiea9 ephanceq:theﬁprbépeots,-and
 peovided %ﬁaﬁa,, | o
‘But many other trap§ are connected.wi%h‘d:aping ovq: basement highs,
permeab}lity barr;ers,;lensiné;,and pinqhouté° ‘One impoitant reservoir
is thougnt to be a-ﬁhfied séﬁd‘ﬁér; .

The outcropping part of-the Bdweanésin has:been mapped from
north.tb.qduth by Buré;u'of Miﬁerqi Resources (B.M.R.) and Ceological
Survey of Qﬁeensland (G.s.Q.) field partiés from 1960 t6 the;present, and
aeverél rqurts will«bé'publishédlin«the next‘tﬁelvé'monthsa, Extensive
etudieé{havé been made:also by_Com?any geolpgiéts‘both in the outoropping
"and‘particularly the éﬁbsurfaoé'parn;of the Basin, (Maok, 1963). This
'.pregént.désciiption‘haé;@sed Diokiﬁéf(in Reyno;ds,iaﬁﬁ others, op. oit.)
,jgs‘a basis; snd'beeh axpanded to inblude a report by the Ins?itut.Franqais
jdp Petroie.-ﬂI. F. P.; (Trumpy and Pissot, .op. oit;),zand reoeAt pubiidationg
by Mélone’(19$4), and Traves (1965), |
DENTON, K A., 1965 - Ten years of petfoleuﬁ exploration in Australia.

8th Comm. Min. Metall. Cong., 29th Sess. Queensland, 1965
(prepr nf)

'EVANS, P.R., 1962 Microfossils associated with the "Bundamba Group" of
the Surat . Basin, Queensland. Bur. Min. Resour. Aust.
Rec. 1962/115 (unpudbl.).

MACK, Jo E., 1963 Reconnalssance'geology of the Surat Basin Queensland .,
and New South Wales. Bur. Min. Resour. Aust. Petrol. Search
Subs. Acts Publ 40 ‘ ‘

MACK, J. E-, and KELLER, A. S., 1965 - Subsurface geology of the Crowder-
Moonie Area, Surat Basin, Queensland, Australia.
8th Compn. Min. Metall. Cong., 30th Sess. Queensland, 1965-
(preprint).
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VALONE, E. J., 1964 ~ Depcsitional evolution of the Bowen Basin.
J. Geol. Soc. Aust. 11 pt. 2, 263.-282.

M-A.PoLoy 1963 - A.A.O. Sunnybank No. 1 Well Completion Report. Mines
: Administration Pty. Limited Rep. Q/55»56P/118 (uopubl.).

MORAN, W. R. and GUSSOW, W. C.; 1963 ~ The higtory of the discovery and
the geology of the Moonie 0il Field Queensland, Australia.
Proc. 6th World Petrol. Cong., Frankfurt, 1963.

TRAVES, D. M., 1965 - Petroleum in the Roma-Springsure area. 8th Comm.
Min. Metall. Cong., 30th Sess. Queensland, 1965, (preprint).

CANNING BASIN

(FITZROY and SOUTH CANNING BASINS)

The largest sedimentary basin in Western Ausiralia (and the second
largest in Australia) is the Canmning Basin. BExcluding the seaward eiteneion,
st areé is 150,000 square miles. A deep eidngated graben-like trough
(taphrOgeosyncline) called the Fitzroy Basin forms the northern part.

The remainder is referred to as the South Cauning Basin but geophysiocal surveys
£ave shown other depressions of importance within this area. One of these,
in the south-eestern part; is known as the 'Kidson Basin'®.

The basement ie similar to that of the Bonaparte Gulf Basin -

Lower Proterozoio igneous and metamorphic rocks, unoconformably overlain by
Upper Proterozoic sediments and intrusives; gently folded but more contorted
in some places; basement outcrops are also covered in parts by 7Lower
Camorian basalt flows.

The oldest Palaeozoioc sedimentis, about 3000 feet of Tuppermost
Oambrian to Ordovioian wmarine limestoney; dolomite, shale, and ssndstone,

s3re apparently widespread.
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Marine Devonian rocks .oour unconformably over Precambrian and
Ordovioeian rocks ‘ih the Fitzroy Basine. Eiostrémeé and caloarenite fbimed
initially under fairly uniiorm deposition. Later deposition wag affected
by contemporaneous block faulting and differential uplift of various |
parts of the inundated area. A complex of reef sediments (calcarenite,
‘calcilutite; limestone breccia) with associated off-reef deposits
(conglomerate; sandstone, and mudstone) gave rise to much interfingering
of the various formations; thin beds of evaporites formed loecally in
inter-reef lagoons. The overall thickness of Devonian rocks in the Fitzroy
Basin is about 5000 feet. East of the main Fitzroy trough, probadble
Upper Devonian ‘sandstone was deposited in lakes. Although Devonian rocks
~are«apparently sbsemt from platiorn ‘areas eieewuere -in the.Caming Basin..
they may occur in structural "lows".

‘?;tf}?/;; @fget of Lower Carboniferous calcarenite, caloareous mudstane,
siltstone, and sandstone to sandy dolomite occur in the norfhern part of the
Fitzroy Basin but :heir extent is not known. Threeé and a half rhythmic
altemations of shallow marine and shallow freshwater or estuarine deﬁbeition
-took place in the Canning Basin from the Upper Carboniferous to Lower
ﬂ‘riéssio, the lower cycle showing evidence of glaoiationo The Upper
Carboniferous sediments of the Fitzroy Basin include more than 5600 feet of
interbedded sandstone and mudstone with thin beds of limestone; dolomite and
anhydrite. Widespread Permian marine lithic sandstone, conglomerate, sandy
limestone, and shale, with tillite and varves in the lower part; and freshwater
sandstone; are 14,000 feet thick in the Fitzroy Basin and much thinner
elsewhere. Possibly about 1000 feet of Triassic estuarine mudstone and

freshwater sandstone oocur in the Fitzroy Basin.
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In the later M95020109 about 2560 feet of Jurassic and Cretaceous
marine sandstone, conglomerate, glauconitic siltstone aﬁd shéle, or
ffeshwater saﬁdstoneg accérding to the en?ironment, were laid down in
the Canning Basin. Cainozoicvsediments'are'superfioial coastal aeolianite
and other coastal sediments} de: ert sand; travertine, black soil, alluvium,
freshwater limestone, and evai)orite's° |

As far as is known; structure in the Canning Basin is mainly
a result'of graben subsidence of certain parts, in partioular the Fitzroy
Basin, end less important block upl fts and tilting. -The main faulting
ococurs along mobilelzones on'thé northern and southern sides of the Fitzroy
Basin; step faulting associated with the movements left she}ves on either
side of the main graben zone;' The greatest thickness of sedimenta, some
30,000 feet, occurs in the graben zone. A thinner but full section of
Ordovician and Devonian to Permian rocks with Devonian reef complexes occurs
slong the northern shelf area. On the southern shelf thicknesses to basement
are intermediate between those of the graben and those of the South Canning
platform area; drilling on the terrace showed the presence of a salt dome
which intrudes Devonian and Pefmién rocks.

The main structural trend appears fo have been consistently north-
west to south-east from the Precambrian through the Palaeozoic. Broad folding
took place in the Fitzroy Basin during the early Mesozoic; the trend of the
axes, however, is more east-west to west—northuwéaterly, and the folds are
cut by numerous small north-south normal faults. Veevers and Wells (196{)
assooiate the folding more wath differential uplift of the basement than with

. >
lateral compressiony however, these structures could also have been fomed by
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shear movements along the main mobile zones or along similar north-west,
south-eas fault lines in the basement.

. The greater part of the South Canning Basin wés a platform
during Paldeozoic sedimentation, with a ridge (or 'swell') along the |
northem edge; sediments over the platform are 5000 to 7000 feet tﬁiok.
Thioker sedimenté, about 10,000 feet, however; are known 19 a structural
depression in the southmﬁestern corner; and geophysical evidence suggests
over 20,000 feet of sediments in fhe Kidaon Bésin to the south-east; The
structure in.the remote eastern parts of the Camning Basin is still virtually
unknown.

Although minor showings of hydrocarbons have been reported from
Ordovician Iimestone.and Devonian rsef rocks, the only oil recovered is a
very small quantity (5 gallons) from Lower Carboniferous sandatone; Th;?
is rather surprising in view of the thick possible source rocks and potential
reservoirs within the Canning Besin. To date; only about 20 wells have been
drilled to 4000 feet or more, and many of these were_apparentlj based on
soanty or incorrect knowledge of the structure. Even now, the geologiocal
history of the Canning Basin ia not fully knowpp and the emphasis for |
exploration is on geophysical surveys. Reef plays, an¢ structures aséooiated
with faulting and differential uplift; appear to be the best objectives.
Stratigraphio.traps could also be important; particularly in the Ogrboniferous
and Permian rocks. However bydrodynasmic movements and the time of migration

of the o0il ocould also be important factors for aoccumulation.
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The most comprehensive of recent studies on the Canning and

Fitzroy Basins is by Veevers and Wells (1961, with contributions from
J. H. Rattigan), and this work is the basic reference for the above
~geological summary. A short paper'By Pléyford (1962) was also referred to.
All other important references to the Camning Basin may be found in these
publioations.
PLAYFORD; P. E., 1962 - A geological'appreciation of recent oil

exploration in the Canning, Camarvon, and Perth

Bagins, Westermn Australia. Aust. Inst. Min. Metall.

-Tech. Papers: 0il in Australasia, Ann. Conferenoe,
Queensland; 1962,

VEEVERS, J. Jo and WELLS; A.T.; 1961 - The geology of the Canning Basin,
, Western Australia. Bur. Min. Resour. Aust. Bull. 60.

CARNARVON BASIN

The Camarvon Basin ocours along the westernmost side of Western
Australia. Geophysical evidence and drilling show a strong meridional ridge
-tﬁrough the cenfrai‘part of most of the Basin, and other minor ridges which
divide the Carnarvon Basin info subgidiary basinss the Gascoyne Basin west of
the meridionalAridge, and the Onslow, Merlinleigh, Bidgemia and Byro Basins
from north to south along the eastern side.

Recent sande and alluvium obscure the north-eastern margin, but in
the east the bouhdary is the Junction of Palaeozoic sediments with Precambrian
igneous and metamorphic rocks. The south-eastem margin is partly a subsurface
ridge, shown by gravity surveys to extend north from Precambrian outorops north
of Geraldton, and partly the southern edge of the Byro Basin. Both the north-
eastern and south-eastern margins extemd on to the continental shelf. The land

area is about 45,000 square miles.
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Sandstone and #iltstone units; more than 1},000 f;ef thiék, in which
no organic remains have been found, occur at the south—eastern end of the Basin
unconformably over Precambrian bagement; they.are'thought t0 be Upper:
Proterozoi; or Lower Palaeozoic in age. Early Palaeozoic rocks g,}so include
4000 feet of mainly red sandstone in which well-preserved invert_irate tracks are
“found, and Silurian fossiliferous dolomite and limestone. with anhydrite, 2500
feet.thick, which are not Known in outcrop. (The sandstone unit contains red
siltstone beds; and Condon, 1964, gives a maximum thiokness of 20,600 feet).

The two unite extend from the south-westérn‘part of the Basin across the
meridional ridge at least to the central eastem part (see Pearson, 1964).

‘ Devoniah (maximum thickness 4700 feet) and Carboniferous (2300 feet)
marine sediments are known from the northern part of the Carmarvon Basin, and
the Devonian extends ss far south as Camarvon. Thé Devonian includes
greywacke and sandstone near the base; followed by siltstone, limestane, and
quartz éandstone, sub-greywaoke and conglomerate. The Carboniferous comprises
thick’foasiliferous limestone with sub-greyyaoke,lsiltstone, and conglomerate,
‘overlain by thim oolitic limestone. dark siltetone and sandetone.

in overall thickness of 12000 fest of Permian rooks hes been measured.
They are thickest east of the meridional ridge but-ﬁre widespread throughout
the Basin. Although mainly deveioped in rather shallow water. they show a complex
of environments with &lacial eédiments near the base followed by foséiliferous
marine liméatone, and olastic sedimentE'Varying from porous sandstone to dark
marine siltstone and shale of deeper water faoiéa.:.A major breask in deposition

oocurred above the Permian.
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Mesozoic sediments are best developed between the Cape Range -
Rough Range area and Barrow Islapd in the northem part of the Camarvon
Basin. The oldest knowh Mééozoio sediments are Middle-Upper Triassic
sandstone and 811tstoheg at least 400 feetvthickylin Learmmonth No. 2 Well
( Pudovskis, 5964)0 ﬁark Jurassic mudstoney ub to 11,500_feet thick, with
sandstone interﬁeds9 occur in Capé Range No. 2 Well. However, the Jurassio
occurs only as thin pockets to the east and south of Roﬁgh Range. Up to
5000 féet of Cretaceous sediments; mainly marine, ocour in Barrow No. 1 Well
(McTavish, 1965), buf are thinner to the south;ﬁest. Paralic and shelf-type
éedj.ménts are represented and include faéal porous 'sandstone, shale,
radiblarlte, siltstohe and glauconitio sandy beds; calcilutite and calcarenite.
Tertiary limestone and clastic. deposits are best developed (up to 2000 feet
thick) ' © the northem coastal part of the Camarvon Basin.

The subsidiary pasins of the Carnarvon Basin have been apparently
formed -in graﬁen or hélfnéraben strﬁctures; the meriéional ridge is a
subsurface horst, possibly formed in the Permian. Faulting is considered
to be more common east of the ridge, and reversal of movement has occurred
along some of the old fault lines. Evidence for some compressional folding
is found in the Devonian-Carboniferous in the eéastern part of the Basin. The
most important structures, hokever, seem to be the’large north-north-east
trending anticlines of the north-westem coastal and island region; these
have provided two hydrocarbon discoveries. |

The first disoovery was made in 1954 in the Rough Range Anticline,
a structure more than 40 miles long with a struoturAI relief of at least 300

feet (Playford, op. cit.) 39.6° A.P.I. gravity oil was obtained from the basal
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Cret#ceous séndstope at a rate of 500 bprrels per day through a 4-inch choke.
After drilliﬁg an evaluation well alongside the discovery, ten other wells
were drilled on t_he'structure° These ten wells gave no significant shows,
and the field was olaésed as non-commerocial. GOas shows were obtained from
the Upper Jurassic mudstone sequence in the parallel Cape Range struoture,
but sands in this sequence were only pioved'produotive in 1964 when the
Barrow Island Anticline was drilled. Barrow No. 1 Well gave numerous
hydrocarboﬁ showings in the Cretaceous sediments; and in the underlying Upper
Jurassic beds; and produced more than 11 million cubic feet per day of wet |
gas, and oil up o 985 barrels per day (38.1° AmPoIo)'through a #-inch choke.
Testing on Barrow Islaﬂd is continuing; other wells have been suhsequently
oqmpleted as prod cers;, and the Barrow field will probably be developed
commercially in the near future.

Most of the older, Palaeozoic sequences provide possible source rocks,i
and some have give. shows of hydmocarbénsev Porous beds are also present, but
the locating of go 4 permeability in suitable strqctures will probably provide
the main difficulty in finding commercial hydrooarboh acoumulations.

A number of references to the Carnarvon Basin resulted from B.M R.
mapping in the region between 1948 and 1956, and these;, plus the stratigraphy
given in McWhae, et. al. (op. oit.) Qere used by Dickins (in Reynolds and
others, op. cit.) to give a current Aésessment of the Basin. Exploration
since then has yielded some new information, but apart from geophysical work
by the B.M.R. in the southérn half,.other information which has become
available through subsidized opefations hasvbeen confined almost entirely to

the northern half. Some recent information is given by Playfsrd {op. oit.),
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and Condon ( 1964) is preparing a B.M.Rs Bulletin on the Geology of the
Carnarvon Basin. ' '
CONDON, M. A., 1964 - The geology of the Carnarvon Basin, Westem Australia.

Part 1+ Pre.Cambrian stratigraphy. Bur. Min. Resour. Aust.
Rec. 1964/145 (:mpubl.) -

McTAVISH, R. A., 1965 - .Barrow No. 1 Well Completion Report. For West
Australian Petroleum Pity. Limited (unpubl.)

PEARSON, G. R., 1964 - Quail No. 1 Well Completion Report. For West
: Australian Petroleum Pty. Limited (unpubl.)

PUDOVSKIS, V., 1964 -~ Learmonth No. 2 Well Completion Reporit.  For West
Australian Petroleum Pty. Limited (unpubl.). °

DALY RIVER BASIN

The Daly River Basin in the norﬁhern part of the Northern Territory
with about 1000 feet of Camb;ian marine limestone and sandstong, and
virtually undeformed, shows little pfospects for hydrocarbon accumulationj '
but its extensioh to the south, referred to as the "Wiso Basin", is virtually
unknown and may contain possible source rocks. A recent aeromagnetic sur&ey
(Zarzavatjian and Hartman, 1964) in the Wiso Basin area suggests that the
magnetic basement is in places at a depth of 12,000 feet, and shows some
structural trends. Qurrent field mapping and scout drilling by the B:M.R.
will yield more information on this region.

NOAKES, LT C., 1949 -~ A geological reconnaissance of the Katherine-

Darwin Region; Northem Territory. Bur. Min. Resour.
Aust. Bull. 16.

ZARZAVATJIAN; P. A. and HARTMAN, R. R., 1964 . Interpretation report of
airborne magnetometer survey over Tanami area; Northern
Territory. For Exoil Co. Pty. Ltd. (unpubl.).

The report by Traves (op- cit., Bonaparte Gulf Basin) also covers the
western side of the region- :
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DRUMMOND BASIN

The Drummond Basin is a small basin (15,000 square’ ‘miles)
separeted from the Bowen Basin on the east by a narrow belt of metamorphic rocks
with graniteée and minor serpentinite intrusionse On the west it is overlapped
by Upper Perﬁian to Mesozoic rocks.of the Great ArtesianlBasis; end on ﬁhe
south by Permian rocks of a.shelf ares which 18 part gfvthe}Bewen.Basinc 1t
may extend south-west below the surface towards the_Adevale_Bgsin.:

The oldest rocks of definite age are Middle Devoniah with perhaps
some Lower Devonian which ocour’in the nozthern part of the Basin and.oompfise
at leasf 4000 feet of undisturbed marine siItstone; Ekoept for a smell
thickness with marine horizons in the Upper Devonian,[alsq'in.the northern
pert of the Besin, no defihite marine horizons are known above the Middle
Devonian. The Devonian sedimenfs are siltstone and sandstone with some
limestone, congloﬁereteg ﬁhin.aléal limestone, tuffaceous sandstone, tuff
and intermediate to aeid'iavas;‘sith a total thickness of 10,500 feet. The
CarboniferouS“seqeenee above is very similef;and hard te separate lithologiocally.
Siltsfone, eonglomerate, sandstone;'tuff and algal'liﬁestene form the lower .
20,000 -feet; the upper 15,000 feet are.eeid lavas, tuff, agglomerate and
tuffaceous siltstone apd sandstone. Lake Gelilee No. 1 Well, on the western
side of.the'Basin, found Carboniferous-Lower Permien,interbedded'Sandstone,
shele and siltstone, with calcareous horizons, some pebbly.beds and coal seams
in the lower part, and some greywacke and breccia. beds in the upper part.

The Carboniferous-Lower Permian succession is 5800 feet thick. 4
The overall structure of the Drummond Basin is not well known.

Sediments dip westerly off the metamorphics along the eastern side, and are
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folded into mﬁderately compléx.anticiihé§§ sohé:quite larges ‘affected by
faulting, some of'which is thrusting.j The main.orogeny is .thought to ﬁave
oécurfed éfter tﬁe Carboniferoué sedimentation, but thére is evidence for
later Pgnmian movemeﬁts;: |

The known occurrences of ﬁydrocarbons'are in probable Carboniferous
sediments. Indications of hydrocérbopsy-éttributea to localised baking of
shales (in an area of.Carboniferous'outqrops) were reported from 438 to 477
feet in Peoop.L. Twin Hills Noo '1, (GnS;Q., op. cit.); Lake Galilee No. 1
obtained ten feet of 430 A.P.I. gravity oil aﬁa a small roﬁ'of gas from thin
ﬁoorly permeable sandstone in the ?Carboniferous séctioho The Middle and
Upper Devonian'marine rocks appear at present.to be the most likely source of
hydrocarbons, but lateral changes into mariné sediments may occur in the younger
sediments deeper in the Basihe Sandstones are épparently the most likely
reservoirs, but poor pérmeability may creéteAproblems. Another complication
in some places will be the'local metamﬁrphism by intrusions.

In the'description of the Drummbnd Basin (in Reynoids and others,
ope cit.), J. M. Dickins used the folloﬁing recent publications as his main
references:s Hill, (1957, based mainly on the work of Shell Queensland
Development Pty Ltd.); Hill and Denmead, (pﬁa‘éit.);l Malone et al., (1964);
Veevers et al., (1964). Geophysical informmation is‘availabie'from the subsidized
surveys of companies, and work done by the B.M.R. |
HILL, D., 1957 - Explanatory notes on the Springsure 4-mile Geological Sheet,

. g:m%1?9?eologioa1 Series. Note Ser. Bur. Min.vResour. hust.,

MALONE, E. J., CORBETT, D. W. P., and JENSEN, A. R., 1964 - Geology of the Mt.
' Coolon 1:250,000 Aréa. Bur. Min. Resour. Aust. Rep. 64.




: PEMBERTON, Re L.y 1965 Lake Galilee No. 1 Well Completion Report For Exoil
No Liability (unpubl )

VEEVERS, J. J., RANDAL, M. A., MOLLAN, R. G., and PATEN, R. Jv, 1964 - The
 Geology of the Clermont 1:250 OOO Sheet Area. Bur. Min.
Resour. Aust. Rep. 66. .

EUCLA BASIN

The Bucla Basin is an hydrologlcél basin along the coast between
Western‘Austfalia and‘Squth Australia. The margins roughly represent the
known limits of'marine Tertiary deposition north of the Great Australian Bight,
and enclose an area of‘74;000 square hiles. it is Broad and shallow with up to
930 feet of Térfiary sediments and 1200 feet of Cretaceous over Precambrian-
?Cahbriap_rocks, (Ludbrook, in Giaeésner and Parkin, op. cit.s McW£ae, et al.,
ob.'cit.)A The Eucla Basin extends southerly on to the continental shelf.

The prospecté of finding signifiqaﬁt'accumulations of hydrocarbons

do not appear to be good.

GEORGINA BASIN

Although one of.the largest‘basins in Australia, the Georgina Basin
of 110,000 square miles has yielded only very minor shows of hydrocarbons.
Surface mapping by the B.M.R. (and joint B.M.R.-G.S.Q. parties), and by
company personnel, has outlined the stratigraphy! and the broad structural
picture has been shown by geOphy51cal surveys. Some areas have been unsuccess-

fully tested by drilling, but the subsurface geology is still unknown in other

parts whioh"geOphysiqal methods indioate should have prospective sections.

I



The Georgina Basin is defined as that area of lower to middle
Palaeozoic sediménts'extending in a belt from western Queensland to the central
northern part of the Northern Territory where.it joins the .Daly Rivgr Basin.,
It is bounded on the east, north-easf And west by Preoambrign fbcks;' in the
north.--west it is covered in_part by Mesozoio sedimenté. The Georgina Basin
sediments extend below‘tﬂe Mesozoic of theiqreat Artésian Basin in the Toko
S}ncliné which plunges south—east; and they are partly buried by the
Mesozoio to the east around'fhg southemn é&ge of a Preoambrian.shield compl ex
wheré they were laid:down in a shelf ares and now.prbtrﬁde as inlieré fhrough
thé Mesozoic sediments in some places. The buried squthérn and eastern edges
of theAshelf area are reflected aé an extensivé bélt‘of steep grévity gradients
and are shéwn on the basins map.

In this report, theAMiddle Cambfian,are regarded as the,basél beds
of the Geofgiha Basin,'bgt thesejare underlain in some marginal areas by
fhousands of feet of Uppér Prbtgrozoio andeoﬁer Cémbrian sediments, including
sandstone, siltstone, arkose, gfqywacke.andlalgal; or 6therwise fossiliferous
carbonate focks. The.thickesf known  sequences, mainly .of Cambrian and
Ordovician rocks,~cro§'0ut.in the south and south-east, and numerous breaks
in deposition aré indicated by palaedntoiogical evidenoce. .Thé successions
vary from west to east as followss

South-westem corner - 4300:feet of dark marihe limestone and dolomite
with subordinate sandstone, siltstone and shale of Middle;Upper.Cgmbrian
. agej overlain cénformably'by 1000 feet of Upper. Cambrian to Middle
: Ordoﬁician glauconitiévsandstone, siltstone, limestone and &olomite Qifh
coquinite bands, and some oolitic ironstone. The sequence is overlain

unconformably by 1200 feet of freshwater sandstone of Upper Devonian age.
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Central southern part, including the Toko Syncline - a similar,
dominantly carbonate section of Middle-Upper Cambrian, 4200 feet thick
(M.Afpr., 1965)3 with a thicker Upper Cambrian-Middle Ordovician.
sequence of limestone and dolomite (including algal beds, breccia,
and oolites), sandstone and cherty dolomite, calcilufite, marl,
calcarenite, and interbedded sandstone and siltstone with pellet beds,
(some phosphatic), up to 2400 feet thick. Possible Devonian sandstone,
at least 400 feet thick, overlies the youngest Middle Ordovician unit.
South-eastern side - the Middle to Upper Cambrian carbonate sequence,
‘with minor siltstone and shale, is heré 3800 feet thick in the
subsurface (Green et'al., 1963) and about'1060 feet in outcrop;

Upper Cambrian to Lower Ordovician carbonate rocks are 2000 feet
thick but the more clastic Lower-Middle Ordovician section ig missinge.

Most of the northem half of the Georgina Basin contains a’ thin
blanket of marine Middle Cambrian sediments consistihg of shale, limestone,
.dolomite, and sandstone. Many of the carbonate rocks are vuggy and cavernous
and yield large quantities of water. Thickness is estimated at about 1000 feet
in most of the area, but local variations related to basement topography may be
expected. Along the northern margin the Middle Cambrian sequence has been
faulted, but elsewhere structural deformation is not evident.

The southern areas of thickest sediments are separated from each
other, and from the northern area by a blanket of mainly Lowér Ordovician
carbonate rocks.

The sediments of the southern and south-eastern parté of the

Georgina Basin have been faulted and folded during an orogeny which occurred
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possibly in Carboniferous time. Deformation ié locally intense and faults
trending ﬁorth—west have been traced for more than 100 miles, downthrowing
oohsisténtly on the east. Theée are thought t§ be old Precambrian trends
against which thrusting from the south-west bccurred in the ?Carboniferoué
(Reynolds, 1965). The thrusting also caused asymmetrical folding and, in
the area of the Toko Syncline; minor transverse faulting ocours along north-
east trends. Anticlines, domes, and monoclines are known in the southern
part of the Georgina Basin, but the most prominent fold is the Toko
Syholine; this is an asymmetrical'structure, possibly a half-graben with
steeply.dipping sedimenfs_pértly ovérturned‘along the south-western side,
and a low-dipping north-eastern limb. -The syncline has been traced by geo-
physical surveys, and these indicate that the thickness of sediments in the
concealed south-eastem eh@ is much greatér than in outcrop. Apart from
minor warping assqoiafed with the development of the Great Arteéian Basin

in the Mesozoic and small local falding ﬁoveménts in the Tertiary, the region
ﬁas remained falirly stable éince the Palaeozoic.

The Cambrian and Ordovician rocks of. the Georgina Basin have
yielded small amounts of asphaltic méterial by drilling, and small gas shows.
These were particularly numerous in a well drilled on a small olosed structure
aloﬁg the axis in the central part of the Toko Syncline (M.A.P.L., 1965).
Prospects of finding a good accumulation were probably spoiled by the
transverée fauiting in this area, and by the fact thét.some of the'bést
reservoiré occur at or near the surface. These are sandstones in the
Ordovioiah sequenée, interbedded with siltstone, and could be more prospective

in the deeper part of the syncline to the south-east.
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The other two areas of thickest sediments in the southem part of
the Geo‘rgina Basin contain a greater proportion of oarbonat.e rocks. Source:
rocks .a.re present, but 'drilling to date has fa,iAled to find good reservoirs.

This description.is based primarily on the work.of K. G. Smith
who isvcurren.tly preparing a report on the geﬁlogy .of' the Georgina Basin,
and 48 drafting a map at 13500,000 scale; see also Smith (in prep.).

The report will contain a bibliography of the numerous reports which have

been written in recent years on fhe various parts of the Georgina Basin.

GREEN, D. C., HAMLING, D.D., and KYRANIS, M., 1963 - Phillips-Sunray
stratigraphic dnlllng Boulia Area, A.T.P. 54P, Queensland
~ (unpubl.).

M.A.P.L., 1965 - P.A.P.C. Netting Fence No.. 1 Well, Queensland.
‘Well Completion Report, @/54F/214 (unpubl.).

REYNOLDS, M. A., 1965 - Glenormiston 1:250,000 Geological Series.
Bur. Min. Resour. Aust. explan Notes SF/.54-9.

SMITH, K. Gey - Geology of the Georgina Basin. J. Aust. Petrol. Expl.
ASS." 1965 (in prep‘-)‘. ’ . .

GIPPSLAND BASIN

- The Gippsland Basin occurs along the south-eaétem side of Viotoria,
and includes the off-shore gﬁé .field on the Gippsland Shelf, diso_overed in
early 1965 and the Amost éoutherly field in Australia. The Basin used to be
regarded as Tertiary, but the limits have been extended on the map ‘accompa.nying-.
this report to if;clude the Cretaceous. The Cretaceous rocks oropbout in the
Westermn part and extend south-west towards the Bass Basih, (a"submé;rihé basin
between Victoria and Tasmania). The land area of_"thé Gippsland Basin is 3500
squ'are‘ miles. Submarine continuati'qns of the Basin margin towards ‘the east
have been drawn from aeromagnetic work (B.M.R. geophysical surveys, and Reford,

1962).
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The rocks on the north side of the Basin are'mainly metamorphosed
Ordovician and Silurian sediments intruded in places by granite. Lower -
Middle.Devonian>marine rocks - clastics and carbonates including reef facies -
occur in synclines or graben-like trohghs with meridional trends within the
"older rocks. During the major orogeny at the end of thevMiddle Devonian,
the beds were folded and faulted with some thrusting. The main Palaeozoio
orogenies at this timeIWere along axes trending'north—east and north-west
(Boutakoff, 1955). The Middle Devonian sediments are overlain unconformably
by Upper Devonian-Lower Carboniferous non-marine clastics and volcanics which
are only gently deformed.

South of the eouthfweetern, Cretaceous extension of the Basin is
o basement inlier, mainly of granite but with a belt of Middle Devonian
fossiliferous limestone over Cambrian greenetone near'the western edge. Webb
(1961, after Talent, 1959) notes that this Middle Devonian limestone can be
correlated with theAMiddle Devonian rocks to the north-east, and suggestis
extension of these rocks below the Basin. There ie no evidence for this
from drilling and Hocking and Taylor (1964) believe that the DeVOnian belts
" are truncated along the northem edge. (1f, in fact, the northern edge is fgult-
oontrolled as some evidence suggeets, and the Middle Devonian outcrops occur on
) either eide of the Basin but not opposite one another, the posaibility that
the basement has been offset should not be overlooked.)

Permian ergillaceous.sandstone and minor mudstone; 600 feet thick,
occur beiow 300 feet of ?Permien volcanics in Duck Bay No. 1 Weli in the
northern part of the Basin (Ingram, 1964; Evans and Hodgson, 1964). Drilling
has glso shown a thickness of more than 8000 feet of Lower Cretaceous greywacke,

subgreywacke with mudstone, sandstone and coal, ﬁhich are overlain'by 400
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feet of ?Lower Cretaceous sandstone and mudstone. The upper sandstone is
generally a more porous interval which has yielded small flows of wet gas
(5 to 100 thousand cubic feet per day in North Seaspray No. 1), and is
similar to the upper part of the Lower Cretaceous of the Otway Basin.

The overlying Cainozoic may be summarized as follows:

Quaternary

multicoloured sand and clay (100 feet).

Pliocens to Upper marlland sand, mostly fossiliferous (600 feet)-.

Miocene
Miocene -~ grey fossiliferous glauconitic marl and limestone
(1400 feet).
- Disconformity (overlap).
Oligocene - upper dark micaceous and sandy marl to foraminiferal

marl and limestone (250 to more than 700 feet);
green glauconitic sand and sandy marl (average 30 feet);
basal gravel, sand and marl with marked lithofacies
changes (up to 150 feet).

Disconformity (overlap)

Lower Oligbcene to Upper
Eocene -~ Coal measures - sand, brown coal, siltstone clay and
dolomite (up to 1800 feet). :
- Unconformity at base.
Carter (1964) has made the observation that definite fragments of coal
derived from the coal measures occur in the overlying basal Oligocene bed,
and a significant time Break must Haye occurred between deposition of these
two formatién; the coal measures may have formed in the earliest Tertiary.
Mesozoic strucfures (faults and monoclinal folding associated with
major block movements) trend approximately east-west. Two troughs were formed

with a major uplifted zone in the centre, and a narrow basement platform along

the northern edge. Tertiary structures reflect those of the Mesozoic, and
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movement cohtinued along the central uplift into the Oligocene; Tertiary
- 8trata are only gently deformed. Geophysical surveys have shown that
structures may swing towards the north-east off-shore; excellent
reflection quality has been obtained in the off-shore seismic surveys,
and hayé found closed structures as well as good wedge-out between the coal
measures and the‘overlying Oligocene section, (and also a buried submarine
canyon, Stanford etlal., 1965)

The firat discovery in the Gippslaﬁd Basin was made in 1924;
a smali amount ofwoil mixed with water and a flow of gas were obtained from
1070 feet in Oligoocene glauconiticvsand in Lakes.Entrance No, 1 Well.
100,000 gallons of oil.wére produced from various bores in the Lakes kntrance
area between 1930 and 1941. The oil is an asphalticvbaso oruda.. 15.7° AePuT oy
‘ and specific gravity 0.961; 1light fractions, including gasoline and
kerosene, are missing, (Boutakoff, 1964). The gus is mainly mcthane and
nitrogen, but tho proporﬁion of cach varies considerably. It is possible
that'tﬁe oil is from marine beds which tfénsgress‘the "Upper Liocene-Lower
Oligocene" coal measures,.and that the gas islfrom brown coal beds. Similar
sources probably yield the commercial gas accumulation found in the Gippsland
Shelf No. 1 Well. This off-shore occurrence is apparently in a structural trap,
‘but Boutakoff (op. cit.) has also pointed out the possible hydrodynamio
influence in the small accumulations on-shore.

Other minor occurrences of hydrocarbons have been reported from the

sandy beds at the top of the Lower Cretaceous sediments, and from the Miocene.
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The references used to describe the Gippsland Basin are from recent
company explorationvand other reports as listed hereunder:

. BOUTAKOFF, N., 1955 - A new approach to petroleum geology and oil
possibilities in Gippsland. .Min. geol. J. Dept. Mines

" Vic., 5(4-5), 39-5T.

BOUTAKOFF, N., V1964 - Lakes Entrance 0il and the continental shelf,
: J. Aust., Petrol. Expl. Ass., 1964, 99-110.

CARTER, A. N., 1964 - Tertiary foraminifera from Gippsland and their
stratigraphic significance. Mem. geol. Surv. Vic., 23.

' EVANS, P. R., and HODGSON, B. A.y, 1964 - A palynological report on Arco-
Woodside Duck Bay No. 1 Well. Bur. Min. Resour. Aust.
Rec. 1964/50 (unpubl.) '

,HOOKING, J. B.y and TAYLOR, D. J., 1964 Q ‘The initial marine transgression
' in the Gippsland Basin, Viectoria. J. Aust. Petrol.

Expl. Ass., 1964, 125-132.

INGRAM, F. T., 1964 - Duck Bay No. 1 Well Completion Report. For Arco Ltd. /
: Woodside (Lakes Entrance) Oil Co. N.L. (unpubl.).

REFORD, M. 8., 1962 - Airbome magnetometer sﬁrvey, Bass Strait and
- Encounter Bay areas Anstralia, for Haematite Explorations
Ptya Ltdo (unpubl.) °

STANFORD, B. B., RICHARDS, K. A. and PRESLEY, w.'c.,‘1965 - Gippsland Shelf
marine seismic survey final report. PFor Esso
Exploration Aust. Inc. (unpubl.).

TALENT, J« A¢y 1959 - Contributions to the stratigraphy and palaeontology
' of the Silurian and Devonian of Gippsland. Ph.D. Thesis,
Univ. Melb., Sept., 1959. (see also TALENT, J. A., 1963 =
The Devonian of the Mitchell and Wentworth Rivers.
Mem. geol. Surv. Vice 24.)

WEBB, E. A., 1961' - The geology and petroleum potentialities of the
: Gippsland area of Victoria. Aust. 0il Gas J., 8(2),
14"28 .
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GREAT ARTESIAN BASIN

The largest sedimentary basin in Australia is the Great Artesian
Basin of 680,000 square miles: It has three main subdivisions - the Surat,
Erdmanga and Carpentaria Basins, and some smaller subdivisionsa The
boundaries of the subdivisions are largely indefinite, and the division
"Great Artesian Basin" cannot yet be abéndoned in favour of the smaller units.
The subdivisions are as followss

Carpentaria Basin (93,000 square miles - land area).

The Carpentaria Basin includes most of the Gulf of Carpentaria,
and land areas fringing the southern and easterm sides of the Gulf. It
eitends from northem Queensland towards the island of Papua—New Guinea andl
West Irian. The western and eastern sides are mainly Precambrian igneous,
metamorphic, and sedimentary rocks bﬁt some Palasozoic rocks agre also known
to ooccur along the eastern, Cape York Peninsula, side.. On the southermn side

it adjoins the Eromanga Basin across a poorly defined subsurface basement shelf.

Eromanga Basin (470,000 square miles).

V The name applies to the whole of the central and south-westemm parts
of the OGreat Artesian Basin extending from Queensland into the Northem Territory,
South Australia énd New South Wales. The margins are generally the limits of
oonfinuous outcrops of Mesozoic sediments, although some outcrops of Permian
sediments whioch dip info the basin along the north-éastern edge are inoluded.
The south~-western margin where the Eromanga Basin adjoins the Officer Basin

over g shallow basement area is obscured by Quaternary sediments.
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Drilling for water and geophysical surveys have shown that much
of the Eromanga Ba§in is underlain by shallow iéneous and metamorphic rock
basement, particularly in the south-eastern part. However, an urea of deeper
sedimentation along the centrél southern edge has been separated from the main
basin and called the'Lake Frome Embgyment.

A prominent, roughly meridional belt known as the Nebine Ridge
forms the subsurface margin between the Eromanga and Surat Basins. It is
overlapped by thin Mesozoic sediments but a deeper passage between the basins
exists towards the northern end of the ridge where a saddle ocours. The
igneous and metamorphic complex dividing the Bowen and Drummond Basins is
thought to be a continuation of the Nebine Ridge.
Surat Basin (90,000 square miles).

Tﬁe Surat Basin is an eastern lobe of the Great Artesian Basin,
east of the Nebine Ridgé, and overlies the southern part of the Bowen Bagia.
The central part of the eastern margin has been determined by geophysiocal
surveys and recent drilling as a shallow basement a:ch (see Tallis and Fjelstul,.
1965). The southern margin joins the Coonamble Basin along a topographio

divide.

Coonamble Basin (20,000 square miles).

The Coonamble Basin is an artesian basin in New South Wales, and
formé a smaller subdivisidn of the Creat Artesian Basin. To the north, it
Joins the Surat Basin. The westem and southern margins are the limits of
Mesozoic sedimentation,‘and the eastem side joins the Oxley Basin along a

topographic divide.
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Oxley Basin . (7000 square miles).

- The south-eastern tongue of the Great Artesian Basin is a small
.- Mesazoio. depression called the Oxley -Basin which' adjoins.the Sydney-Basin.
The eastern side is an extensive thrust-faulted zone which also.limits-the
north-eastern side of the Sydney Basin, and is probably linked with the

faulting -along the eastern side of the Bowen Basin.

Lake Frome Embayment

The embayment is probably over a Lower Palaeozoic basin of unknown
extent. -_'Aeroi}iagnétia‘sdrveys indicate a basement ridge extending north-east
from the Flinders Ranges‘(Milsom, 1965); whioh possibly forms a northern limit,
and Precambrian rocks trendihg noftherly'from Broken ﬁilllmay mark the eastern”

adge.

The Greaf Artesian Basin is a vasf'depreseion”filled with Permian
to Meeozeic eedimente.”lThey have Been draped over basement "Highs", and also
cover éraben-like structures and depressions within the basement whioh are :
fiiled ﬁith oider Palaeozoie eedimenfs. Spfigg.(19é4) réferred to the
depresslons as "subn (or 1nfra—) ba31ns"" The Adavele Basin 1is of this type;
at least five others have been reoognized by Sprlgg but they are not as well
delineated as the Adavale Basin. He also placed the Bowen Basan, where
below the Surat Baeln, 1n thlS category. They are proving to be the most
important areas for oil ‘search within the Great Arteeian Basin.

The Permian and Tr1assic section below the Surat Basin is regarded
ag part of the Bowen Basinj it is overlain with marked unconformity by Lewer
Jurassic sandstone, and Jurassic - Lower Cretaceous sediments whioh constitute

the Surat Basin section. Thin Permian volcanios, marine gediments and coal
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measures continue to the south Selow the Mesozoic rocks of the Coonamble and
Oxley Basins. There, the Permian rocks are up to 2300 feet thiok (Gerrard, 1963)
- and are'overlainﬁby 350 feet of Triassic clastiocs and up to 1600 feet of Jurassic
to Lower Cretaceous eandefone and shale with eeme'volcanice, red beds, and
conglomerate.

Lower Permian sediments belew the Eromanga Basin are different to
those of the Bowen Basin in that volcanics are not as prominent. They are
reetrictee to a. depression between Longreach in central Queensland and the
western flank of the Druﬁmond Basin, and to the infra-basins to the south-west.
Glacigene sediments and non-marine.olasties are meet oemmon, but a marine
mudstone (300 feet) is Enoﬁn in the south-western corner where Lower Permian
sediments are thiockest ( 3000 feet). They are strongly unconformable over
older Palaeozoic rocks - mainly Cambrian and Ordovician in the western part,
Devonianvto the east. However, the Loﬁef Permian sections also show evidenoce
of deformation before the later Permian‘time when regional warping initiated
the Great:Arteeian Basin. Except for a thin incursion into the south-eastern
opening of the depression east of Longreach, no sedimentation is known in the
Eromanga Basin oontemporaneous with the marine invasion of the Bowen Basin.

Sedimentation probably began in the Eromanga Basin, as such, in the
Upper Permian. The sediments - carbonaceous shale, sandstone, conglomerate and
coal -~ were spread north-west from the Bowen Basin into the depression east of
Longreach and as blanket deposits over the central and some of the western parte
of the Eromange Basin. Triassic deposition, with red and green mudstones,
sandstone and some dolomite beds, followed conformably but was not e8 widespread.

The total Upper Permian-Triassic thickness is up to 2700 feet.
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From the beginning of the Jurassic, regional warping which already
controlled deposition in the Eromanga Basin, extended over the southern part
of the Bowen Basin, forming the Surat, Coonamble and Oiley Basins. The
Carpentaria Basin apparently developed also at this time. Although Jurassic
and Cretaceous sediments were deposited over most of the Great Artesian Basin,
each individual basin had its own separate history of sedime;xtation. The
Coonamble and Oxley Basins have Jurassic sediments but no Cretaceous. In the
Surat Basin, the Lower Cretaceous consists of 1250 feet of marine mudstone,
above mofa than 4000 feet of Jurassic sandstone and shale (mainly freshwater).
In the Eromanga Basin, the Jurassic varies in thickness and distribution but
the basal mudstone section §f the Lower Cretaceous is up to 1150 feet thick
and overlain by younger Cretaceous mudstone (with a thin.but persistent
fossiliferous calcareous and radioaotive fish-scale zone near its base); and
siltstone and sandstone, up to 3000 feet thickj; the environment changes from
marine to freshwater: In the Carpentaria Basin sedimentation is very similar
to that in the Eromanga Basin except that there is no change to freshwater
conditions in the Upper Cretaceous sediments, and that thick Tertiary sediments
moy be developed in the submarine part (3000 feet in Morehead No. 1 Well in
south-western Papua.)

The main divisions of the Great Artesian Basin are separated by
basement "highs"w The Surat and Eromangs Basins are divided by the Nebine
Ridge, and the Carpentaria and Eromanga Basins by the Euroka Shelf. The
Buroka Shelf has not been Specifically defined and the division between the
Qarpentaria and Eromanga Basins shown on the map is taken from Whitehouse (1954).

Geological mapping and reconnaissance gravity surveys since 1960 have shown,
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however, that an extensive region of-shallow bgsement with some local
depressions probably exists south of the Carpentaria Basin, and that this
region became an effective barrier to the sea before the Upper Cretaceous.
It is an extension of the Precambrian shelf that bounds the southern end of
the Georgina Basin, and appears to be terminated on the east by a faulted
zone, well-shown on gra?ity as a belt of negative anomalies with high
gradient. Drilling has shown that metamorphic basement occurs below the
Mesozoic sediments in parts of this belf; to the north-east, it may be linked
structurally with aArift bontaining thick.ngﬁonian ~ Carboniferous sediments,
freshwater and marine, well-folded and intruded by granite and acid volcanics.
The main struoture in the Great Artesian Basin has been caused by
regional warping aﬁd gentle Cainozoic folding in the central regions where
sediménts are thickest; where sediments are thinner, at the edges or near
basement "highs", minor uplifts and fauiting have occurred. The axes of
folding and faulting~common1y'folloﬁ the trends of structures in the Precambrian
ox Palaeozoic basement, although in so@e cases the Oainozoic movements have
been in the opposite direction. The structural history may be summarised as
followss
(i) continuous warping, from at least the Jurassic, and uplift in the
marginal areas, particularly in the north-eastj
(1i) minor folding and faulting of Tertiary age;
(11i) further south-west tilting, which together with the effect of
uplift in the Mount Lofty — Flinders Ranges in South Australia
during Pliocene orogenies, has caused depression of the Lake Eyre

region below sea-level.
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A detailed account of the structural evolution of the Great Artesian Basin
is given by Sprigg (1961).

The prospects for oigéand gas in the Great Artesian Basin seem
to‘depend mainlx on sources in the infra-basins. This is so in.the Gidgealpa
gas field in the Eromanga Basin, and partly so in the Bowen-Surat Bas;n.
Greer (1965) stated that gas in the Gidgealpa field is believed to be
indigenous to the Permian sediments; but because the accumulations are
near the basal Permian unconformity and because of the variation of the
accumulation from weil to well, Sprigg (1965) suggests an additional Cambrian
or Ordovician source, (Cambrian dolomites in Gidgealpa No. 1 were oil-
stained and gave gassy salt water in drill stem tests). . Hydrocarbons from
the Bowen—Surat’Basin are also from an infra-basin, but the mérine Lower
Jurassic sediments of the Surat Basin are also a probable source of oil and
gas.
| The types of traps which have been located and which may be
expected in the. Bowen-Surat Basins have been discussed earlier - mostly
ocombingtions of structural and stratigraphic traps. The Gidgealpa entrapment
is due to structuré, but the drilling was done on buriedlstructure as distinct
from the outcropping anticlines drilled earlier; the exposed anticlines
containéd basement "highs" under thin sedimentary section and were either
bald-headed or highly disturbed structurally under the Permian (Sprigg, op.cit.).

Other oil shows and possible oil shale occuf in Lower Permian
mudstone interbedded with volcanics (1300 feet thick) in Bohena No. 1 in the

Coonamble Basin, (Gerrard, op. cit.).
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The best source rocks in the Mesozoic sequence of the Great
Artesian Basin, (apart from the limited Jurassic marine sediments described
in the Bowen-Surat Basin), are the Lower Cretaceous marine mudstones, and
many small shows havé been reported as g result of the widespread drilling
f§r artesian watér. The Jurassic sandstones are excellent reservoirs but
ihese form the main aquifers of the Basin. Any accumulations of hydrocarbons
may therefore have been fluéhed out during tilting, or may have acoumnulated
in traps or undgr suitable hydrodynamic cohditions in regions not jet drilled.
Reservoir sands within and above the marihe mudstone beds aré generally
lenticular and mostly filled with salty water.

Besides the work of oil exploration companies, the Great Artesian
Basin has been atudied for its artesian water (Whitehouse, 1954; Ogilvie,
1954} Ward, 1946). Most of the earlier work is summ#rized in Glaessner
and Parkin (op. cit.), and Hill and Denme‘ad (op- oit.). Referenoes used in
defining the basin limits for thé map are in heynolds et al.,.(opf oit.),
but some modificétions have been made‘after B. M. R. mapping in fhe Amadeus
" and Bowen Basins, and after thelceological Survey of New South Wales -
G. S. N. 8. W, (1962 - Lake Frome Embayment) and Tallis and Fjelstul (1965 -
eastern Surat). Regional mapping has been done in the Queensland part of the
Basin by combined B. M. R. - G. S. Q. parties since 1959, and most of the
northemn part of the Eromanéa Basin has been coﬁered. The Mines Departments
of South Australia and of New South Wales, and some company personnel have
mapped other parts of the Great Artesian Basin. A large area has been
covered by geophyéical surveys, by companies, the South Austiralian Mines

Department, and the B. M. R.
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GERRARD, M. J., 1963 - Bohena No. 1. Well Completion Report, Petroleum
Exploration Licence 37, New South Wales.
For American Overseas Petroleum Ltd., and Mid-Eastern
0il N.L., (unpubl.). ‘

GREER, W. J., 1965 - Gidgealpa Gas Field, South Australia. Aust.
Petrol. Expl. Ass. Ltd. Conference, Adelaide, 1965
(abstract).

G. S. N. S. W., 1962 -~ Geological map of New South Wales, by the
Geological Survey of New South Wales and others.
Dep. Mines,; Sydney.

MILSOM, J. S., 1965 - Interpretation of the contract aeromagnetic survey,
Kopperamanna - Frome area, South Australia, 1963.
Bur. Min. Resour. Aust. Rec. 1965/1 (unpubl.).

OGILVIE, C., 1954 -~ The hydrology of the Queenslahd portion of the Great
Australian Artesian Basin. Appendix H of Artesian Water
Supplies in Queensland. Dep. Co-ord. Gen. Public WOrks

Qld., 1955.

SPRIGG, R. C., 1961 - On the structural evolution of the Great Artesian
Basin. Aust. Petrol. Expl. Ass. Ltd. Conference Pap.,
Melbourne, 1961, 37-56.

SPRIGG, R. C., 1964 - Inaugural address 1963: A milestone in Australian
oil exploration. J. Aust. Petrol. Expl. Ass., 1964, 6-10.

SPRIGG, R. C., 1965 -~ Progress of exploration for petroleum in the central
and western Great Artesian Basin. 8th Comm. Min. metall.
Cong., 30th Sess., Queensland, 1965, (preprint).

TALLIS, N. C. and FJELSTUL, C. R., 1965 - Geophysical report, detail .
seismograph survey of Tipton area A.T.P. 71 P, Queensland,
Australia. For Phillips Petroleum Co., (unpubl.).

WARD, L. K., 1946 - The occurrence, composition, testing and utilization
of underground water in South Australia, and the search for
further supplies. Bull. geol. Surv. S. Aust., 23, 281.

WHITEHOUSE, F. W., 1954 -~ The geology of the Queensland portion of the
Great Australian Artesian Basin. Appendix G of Artesian
Water Supplies in Queensland.
Dep. Co-ord. Gen. Public Works Qld., 1955.
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IPSWICH - CLARENCE (or CLARENCE - MORETON) BASIN

Although the "Ipswich-Clarence" or "Clarence-Moreton Basin®
appears to be a single unit, its sediments have generally been described as
occupying separate basins -~ the Ipswich or Moreton Basin in Queensland, and
the Clarence Basin in New South Wales. Reeves (1951) first referred to the
"Ipswich-Clarence Basin", but McElroy (1962), who has recently published a
comprehensive account of the Basin (with emphasis on the New South Wales
part), uses the name "Clarence-Moreton", as'has also the Geological Society
of Australia, (G.S.A., op. cit.) The bowdary of the Basin shown on the
map is aftér McElroy, modified in the northern part after geophysical work hy
. Tallis and Fjelstul (1965). The name Ipswich-Clarence is used on priority.

Highly folded and mildly metamorphosed Palaeozoic strata which
have been intruded by granite and ultra—basio‘to basic rocks ocour around
the margin of the Basin‘and form the basement. The rocks include greywacke,
slate, phyllite and quartzite; with limestone lenses, and are partly Silurian
in age. Marine Carboniferous sediments néar the north-westem margin in
New South Wales (over 1000 feet thick), and just north of the border in
Queensland (6500 feet thick) comprise subgreywacke, feldspathic sandstone,
dark mudstone, tuffs and minor lava. More than 5000 feet of Permian volcanics,
and fossiliferous mudstone, limestone, slate, chert, sandstone and quartzite
ocour in the same area. The northern and eastern_margins of the Basin have
been interpreted as mainly controlled by faults, the western margin as
depositional on the Palaeozoic structural "high". A subsurface arch

apparently separated the Surat Basin to the north-west.
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The basal formations of the Ipswich-Clarence Basin are Triassio
coal measures - shale, sandstone, coal, and conglomerate - and volcaniocs.

The main sedimentary sequences are about 3500 feet thiok in New South Wales
and 4300 feet in Queensland; the volcanics are up to 5000 feet thick in

New South Wales. Unconformably or disconformably over the Triassic rocks,
sequences of non-marine clastic sediments, including coal measures and a

~ thin basalt extrusion,; range in age from Upper Triassic to Lower Cretaceous.
The basal unit of these sequences may be up to 5000 feet thick in outcrop
(McElroy, op. cit.), but the thickness varies considerably and the total
sequence is generally not more than 7000 feet - the maximum penetrated in
drilling (Relph, 1963). McElroy has postulated that depositional conditions
oscillated between paludal and‘fluvial in a piedmont plain environment, with
periods of volcanic activity, and some interruption due to tectonio activity.

Tertiary volcanicsy in places.over 3000 feét thick, obscure the
central--eastern side of the Basin, and also the north~westerm area where they
form part of the Great Dividing Range. ‘Some thin sections of fossiliferous
mudstone and sandstone; and lacustrine sédiments with oil-shale occur.in the
Queensland part.

The Ipswich~-Clarence Basin has formed in an inter-montaine
depression, partly controlled by faults, and has probably altered very little
in outline éiﬁce the’Mesézoio. Faulting and folding have ococurred during the
Mesozoic and Tertiagy along axes which are mainly meridional in the south but
trending ﬁorth—west in the north, i.e. following the direction of the central
axis of the Basin. Major faulting is normal, and horst structure has been

described by MoElroy. Minor faulting is common in the Ipswich area,
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Queensland, in difections varying between north-westerly and east-north-
easterly, and transverse east-west faulting is recorded in the south. Some
uplifted areas, including local doming, are associated with igneous intrusions.

Shows of hydrocarbons have been known from the Ipswich-Clarence
Basin for many years; and some small gas flows have been obtained. These
are attributed to the Mesozoic coal measures.

Marine source rocks are unknown in the Mesozoic succession but
could possibly be present in earlier sediments preserved in troughs in the
basement. However, igneouas intrusions and local metamorphism may have
adversely affected the prospects in parts of the Basin. The decrease in thg
rank of the Trigssic and Jurassic coals is correlated by McElroy with changes
in the degree of tectonism 'rather than with progressive variations
associated with deﬁth of burial'. P. R. Bvans (in Relph, op. cit.) has
also noted the carbonization of spores in Kyogle No. 1 Well, and pointed
out the common association of this feature with devolatilization of coal.

In another paper; Evans (1963) concluded that a relation existed between
spore alteration and carbonization in terms of the carbon ratio in coal in
the Bowen Basin, and discussed the possible importance of this relation in
terms of 0il ocourrence.

Sandstone and conglomerates wﬁich could form reservoirs ocour
throughout the Basin, but are generally poorly sorted and kaolinitio with
" low porosity and permeability.

All of the important references to information on various parts
of the Ipswich-Clarence Basin, up to 1959, are given in the bibliography

of McElroy (op. cit.) Further references to the Queensland part of the
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Basin are made in Hill and Denmead (1960), and subsequent contributions are
from company exploration.

EVANS, P. R., 1963 - Spore preservation in the Bowen Basin.
Bur. Min. Resour. Aust. Rec. 1963/100 (unpubdl.).

HILL, D., and DENMEAD, A. K., (Ed.), 1960 - The geology of Queensland.
Jo. geol. Soc. Aust.y T, 474

McELROY, C. T.y, 1962 -~ The geology of the Clarence-Moretn Basin.
Mem. geol., Surv. N.S.W., Geol. 9.

REEVES, Foy- 1951 - Australian oil possibilities. Bull, Amer. Ass. Petrol.
Geol.; 35(12)s 2479-2525.

RELPH, R. E.; 1963 - Kyogle No. 1 Well, New South Wales, Well Completion
Report. For Mid-Eastern Oil N.L., (unpubl.).

TALLIS, N. C., and FJELSTUL, C. R., 1965 -~ Geophysiocal report; detail
seismograph survey of Tipton area, A.T.P. T1P, Queensland,
Australia. For Phillips Petroleum Co., (unpubl.).

LAURA__BASIN

About half-way along the eastern side of Cape York Peninsula,
Queens_and, a synclinal depressirn known as the Laura Basin, has shown minor
indicaticns of hydrocarbons. The depression is partly controlled by structure
and is sgt within an older Palgeozoic basin - the Hodgkinson Basin.

The sediments of the Laura Basin are mainly Mesozoic, and rest on
Precambrian granite and metamorphics in the west, and slightly metamorphosed
Silurian to (?) Lower Carboniferous rocks in the south and east.

Stratigraphic information is from surface mapping by the B.M.R., and the

drilling of tha Cabot-Blueberry Marina No. 1 Well, (M.A.P.L., 1962).
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The seotion 18 as followss

Recent to Upper -~ Marine and ferrigenoﬁs sediments (220 feet).
- Tertiary . .

Lower Cretaceous - Sandstone and mudstone with coal beds (2400  feet) -
to Jurassioc . marine sediments occur in the Cretaceous and
: ' ’ Jurassic. R

Permian | = Steeply dipping (30°) dark mudstone (230 feet) -

these heds apparently oocur in narrow rift
blocks within the Palasozoic basement.

'.Thé Basin is a north-west to south-east depreasion with thiokest
deposition in the westérn;oehtral.part; Faulting'along Paiaeozoio trends
has ocourred oh~the western side, and uplift with'filting along the eastern
side. . The ﬁéstern'éide_ﬁaa an active mobile zone until after the Cretaceous, -

The Marina No;,1 Well showed that good reservbii oonditions exist
in the‘Laura Basin and rare traces’of fluoreecence wergingted during
drilling. Sourqe beds ocbur in the waer‘Cretaoeous and Jurassioc, and
Permian marine rocks may provide sources from within the basement. Better.
prospects may exist where thq Basin passes northwards below Princess
Charlotte Bay. |

Most of the mapping in the Laura Basin has been done by K. G. Lgnaa,‘-'
and a summary of the results will éppear ins
DE KEYSER, F., and LUCAS, K. G., -~ Geology and minersl resources of the

Hodgkinson Basin area; North Queensland. Bur. Min.
Resour. Aust. Bull. (in prep.).

Other referenoes'areu

BURKE, R. R., HARWOOD, G. R., and VIND, E. W., 1963 - Marina Plains
reflection seismograph survey. Authority to Prospeot
61P (Area B) Queensland, Australia. For Marathon
Petrol. Aust. Ltd., (unpubl.).

LUCAS, K. G.y 1962 . The geology of the Cooktown 11250,000 Bheet area.
Bur. Min. Resour. Aust. Rec. 1962/149 (unpubl.).
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LUCAS, K. G.; 1964 - The geology of the Cape Melville 1:250,000 Sheet area.
: SD 55/9, North Queensland. Bur. Min. Resour. Aust.
Rec. 1964/93 (unpubl.).

M. A. P. L., 1962 - Cabot-Blueberry Marina No. 1, Queensland. Well
: Completion Report, Q/61P/112 (unpubl.).’

' Some seismic exploration is currently being conducted of f-shore

in Princess Charlotte Bay.

MARYBOROUGH _BASIN

Only minor traces of hydrocarbons are known froh‘the Maryborough
Basin along the southem coast of Quéenslando A'desoription of the Basin
has been given by Dickins‘(Reynolds etla-l-«,,‘op° cit), and his main references
were Siller (1961), and\Hill and Denmead (op. cite)e
,Tge Basin is small, narrow and elongate; énd about 8000 square
miles in areé; the western side follows a line of granite intrusion and
the eastern margin is submsrins. Miidly metamorphosed Permian sediments
are regarded as basemént; they comprise more than 4800 feet of shale,
" sandstone, éongiomerate, limestone, tuff and frebcia with marine beds.
They are strongly folded, intruded by granite and contain quartz veins, some
auriferous.
| Sediments which occur in the Maryborough Basin, on-shore, are a8
followss
Tertiary - Basalt, sand and clay (400 feet).
Cretaceous - Coal measures (estimated 5000) feet); Dark pyritic shale,
sandstone ~ some glauconitic,; and limestone, (mainly
marine sediments, up to 6000 feet in Cherwell bore);
Intermediate and acidic volcanics and some apparently

non-marine clastics (estimated 4500 feet).

Jurassic to - Shale; sandstone, conglomera*te and coal seams (6500 feet).
Triassic
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The Triassic‘to Jurassic rocks are predominantly or wholly non-
marine and are also.ihtruded by granite. The most prospective sediseﬁts
are Cretaceous, and these were deposited to a maximum of 16,000 feet in a
rapidly subsiding trougho Marlne Tertiaries more than 1000 feet thick are
developed over the Cretaceous off-shore.

The sediments are folsed parallel to the main north-westerly
trending axis of the Basin. Two groups of faults have been reported -
reverse faults parallel to the folding, and normal faults at right angles
to the fold axes. Recent geephysical_work (Bruqseand Thomas, 19643 Bruce,
1964) has shown an eastern hinge line and shallow platform with a basement’
ridge developed further off-shore andnparellel to. the main axis of the}Basin§'
because‘of tﬁs probable transgreseion of Mssoéoid sediments over the piatfbrm,' .
the basement ridge, rather than the hinge line, is regarded a8 the north-
eastern margin of ‘the Basin. Seismic evidence also suggesus that basement
refleotions are important features in the structures within the Ma,ryborough
Basin, and that some of the structures resuit‘from drapihg over older horsts.

Shallow bores (600 feet) in the northern part of the Basin,‘ and at
the southern end (up to 835 feet deep)in 1923 and 1924 recorded gas and oil
shows from both Cainozoio and Mesozoic sediments (G.S. Qu, op. oit.) The
origin of these sources is unknown, but some gas would be derived probably
from the coaly or carbonaceous deposits penetrated. In the main part of the '
Basin; Cretaceous sediments oouldvprovide possible source rocks, and some of
the anticlines could provide‘good structural traps. Drilling to date has
been on structure, however; and unsucoessful. If the anticlinal featﬁres

which have been drilled are; as geophysical results suggest; drape structures
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over basement blocks, additional driliing may be warranted on the flanks.

The marine Permian where unaltered could offer good prospects if accessible

to drilling, but the location of targets would be difficult.

‘Geological.surveys have been undeftaken by the Queensland

Geological Survey in the Maryborough Basin, and several geophysiocal

surveys (seismioc and aeromagpetic) have been made by companies, both

on-shore and off-shore. The results of early work are inocorporated in

Hill and Denmead (op. cits)y and later references as followss

BRUCE, I. Doy 1964 =~ Final report Bunker Group marine seismic survey
Maryborough Basin; Queensland. Authority to Prospeot

_ 70P. - Shell Development (Aust.) Pty. Ltd. Rep. SDA37
. (unpublo) °

BRUCE, I. D., and THOMAS, J. Soy; 1964 -~ Final report Pialba-Fraser

Island seismic survey, Maryborough Basin, Queensland.

Authority to Prcspect 7OP. Shell Development (Aust.)
Ptyo. Ltdo Rep. SDA24 (unpubl.). :

SILLER, C. Woy; 1961 - The geoiogy and petroleum prospects of the
: Maryborough Basin; Queensland. Aust. Oil Gas, J.
8(3)s 30-36.
TRUMPY, D., and TISSOT; B., 1963 -~ Recent developments of petroleum

prospects in Australia. Inst. Franc. Petrole Rep.
Aus. 87 (unpubls),
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- MURRAY BASIN

The Murra& Baéin is a large artesian basin of 100,000 square miles
covered by Cainozoic,deposits ﬁhiph extend from south-eastern South Australia
into south-westem New:SQuth Wales and.northuwéstérn Victoria. It is
bounded on the éouthmwestemn side by.avgranité bélt, on the west and
north-west by Preoambfian and Lower Palaeozoio rocks, and on the east and
south by Silurianland Ordoyioian métamorphicso An.eastnﬁest belt of
Devonian to Lower Carboniferous sediments lies aiong the horthern aidey
isolated outcrops of marine Cretaceousvdeposits oh the nqrthern and southefn
sidés of this belt suggeét a possible opnnedfion with the Great Artesian
Basin during Mesozdio times. A Tertiary conneotion with the Otway Basin
also exists in the south-western oomer. | |

Permian sediments are known from water Borea and wells.drilled
for oil. Smali thiokneaseé of'fluvioglacial.sediments have been met in
the western part; as in Renmark North No. 1; il.e. . 1000 feet of s;ltstone,
shale, and sandstone with a band of tillite. In the emst, 3800 feet of"
Permian coal measures and marine siltstones oocur vetween the Tertisry, and
Ofdovioian phyllite basement in Jefildeiié No. 1 Well. Lower Cretaceous
mérine beds extend from the northern side of the ﬁééin into the north-western
parf, and aré up to 1450 feet thiok in North Renmérk No. 13 they are mainly
sandstone, siltstone, and shale. Tertlary paralic and marine sedihants
up to 1600 feét thick cover the Basiny the basal sands are overlain by
carbonaceous clays and lignites; and followed by fossiliferous limestone.

The sinking of the Murray Basin prébably began in the Lower

Cretaceous and continued intemmittently into the Tertiary; the regional
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downwazﬁping was accompanied by minor faulting and tilting. The main

- fault lines and some prominent monoclines follow older Palaeozoic trends

varying from north-west %o just east of north. " Permian sediments which

crop out south of 't‘he. Ba.s.ing and probably also those under the Basin, A_are

preserved in graben structures along the main' lineaments; (this type of

preservation is similar to thaf observed in other sedimentary basing -

" the Great Artesian Basin, Laura Basin, and possibly others.)

Two very minor gas shows are lmown from Lower Permian sediments

| in the Jerilderie No. 1 Wéll, and it would seem that the best prospecta lie

in buried Palaeézoie structures. No surface anticlines, as such, ave known.
| Most of the i)ublished geneﬁca; references to the Murray Basin deal

wlth the south Australian parbs o | '

GLAESSNER, M. Fo, and PARKINy L. We, (Bdo)y 1958 - The geology of South
Mustraliac Jo geole Boc. Mustos 5(2), 163.

LUDBROOK, N. H., 1961 - Stratigraphy of the Murray Basin in South
' Austrdlia,ov Bull. geol. Burv, 5. Aust., 36.

0°DRISCOLLq Ee Po Doy 1960 = - The hydrology of the Murra.y Bas:,n Province
in South Australia. Ihid«; 35.

SEEDSMAN; K. Roy, 1964 <~ Geophysical exploration in the South Auatr&lian
' portion of the Murray Basine J. Must. Petrol. Expl.
Ass.s 1964, 90-98. ' ‘ '

o Another recent report summarizes the resulis of the first five subsid‘iaed
wells drilled in the Basing

Bo Mo Rey (Edo), 1964 - Summary of data and results. Dmlln.ng Qperamms
, ' in the Murray Basin New South Wales and South Australig .
1961-1962 of Australian 0il and Gas Corporation Limited,
Woodside (Lakes Entrance) Oil Company NeL. ang
Australian Oil Corporation. Bur. Min. Resouro Auste '
Petrol . Search Subso. Aotso Publ. 52

A useful; unpublished reference is by Spence (‘1958

S?ENCE, Jes 1958 ~ The geology of the Murray Basin. For Frome~-Broken -
Hill Co. Pty. Ltdo, Reps 7500=G~=27 (unpublg)o .,
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OFFICER _BASIN

Very little is known of the stratigraphy or structure of the
Officer Basin, but current exiensive geophysical reéonﬁaiésance surveys
by companies, to'be followed by sgme:dzilling9 are expecté&7to give some
indications. The margins shown on the map are algo 1afégely's1)eculativee
The northern andeestern marging abul mainly ég&inst Archaean outeropss
a north-western lobe has been added on the basis of BQM;Ro field mapping
and geopbysical surveys. The southern edge is the northern margin'of
the Hucla Besin; the eastern limit is over a shallow, roughly meridional,
basemant platform determined by geophysical methods; a connection with the
Great Artesian Basin is possible‘over this belt. An area df 133,000 square
miles has been calculated for the Basin‘as shown on ‘the map.

. The deepest section determined by gecphysical work to date is
in the opening inio the north-western lobe where up to 1590¢d Teet of -
sediments may be presénta' At least 80@0 feet are thought to bg Upper
Proterozoic and the réat Palaeozoicg with Permian aty, or nearg.tﬁe surfaoce.
Permian sediments are estimated by Leslie (1961) to e at least 750 feet
thick in the diapifie structure at Woolnough Hills in the north-western

1

lobe;s they occur around en intrusive core of dolomite and gypéuﬁ of
prObablglUppar Proterogoic age; Elsewhere in the lobe, the Permian
sediments are flat and crop out in exposures up to 100 feet thick in mesas.
They are composed mainly df fluvioglacial sediments. Marine and marginal-
marine (?Jurassic and Cretaceous) sediments, up to 350 feet thick, also
6ccur'in this area.injmesaso |

- The only other svidence of the sediments in the Rasin comes from

outerops which dip into the Basin on its northern edge, and the sediments
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penetrated in Emu No. 1 Well near the eastern margin. The outcrops include
Precambrian (Marinoa,n) to Lower Palaeozoic rocks (sa.ndstone, shale and
oolitic limestone) and 5000 feet of well-bedded and cross;bedded sandstone
of Ordovician age which rest unconformably on the Proterozoic (Sprigg et.
alcy, in Glaessner and Parking op. 0it.). The .section in Enu No. 1 is
1370 feet of unfossiliferous brown and grey clastics with some carbonate
beds; no age was determined; and Grasso (1964) compares the sediments
with the Upper Proterozoic and possibly the Ordovician.
| The main part of the Basin is thought to be an asymmetrio:
structure, deep along the northern side and becoming shallower to the south,
(Quilty and Goodeve, 1958). Subsequent company estimates of over 10,000
feet to basement were méde.(Shiels, 1961), and Bowman and Harkey (1962)
showed inocrease in section from 5000 to 10,000 feet in a north-westerly
direction from the eastern side of the Basin, with.possible dip reversal
near the eastgrn_end of their traverse. |
No occurrences of hydrocafbons are known, and the prospects can
only be guessed‘on avallable knowledge-
BOWMAN, H. E., and HARKEY, W. J., 1962 =~ Seismic survey report on the
Mabel Creek area; South Australia, Westerm Australia.
For Exoil Pty. Ltd.; (unpubl.).

GRASSO, R., 1964 - Exoil Pty. Ltd. Emu No. 1 Well Completion Report. For
Exoil Pty. Ltd., (unpubl.).

LESLIE, R. B., 1961 -~ Geology of the Gibson Desert area, Westermm Australia.
Frome~Broken Hill Company Pty. Ltd., Rep.
3000-G-38 (unpubls)e

QUILTY, J. H.;, and GOODEVE, P. E.y; 1958 -~ Reconnaissance airborne survey
of the Eucla Basin; southern Australia. Bur. Min.
Resour. Aust. Rec. 1958/87 (unpubl.).

SHIELS, O. J.y 1961 - Report on the petroleum prospects of the Officer Basin,
South Australia and Western Australia. To Exoil Piy.
Ltdop (u.npublo)a
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ORD BASIN

The Ofd Basin occupies an area of 12,000 square miles, south
of the"anaparte Gulf Basin, and on the boundary between Western
Australia and the Northern Territory. Lower Cambrian basalts, about
3000 feet thick, wére deposited here on a deeply eroded surface of
Upper ProfarOzoio rqcks.' A disconformable sequence of Middle to
probaﬁlé“ﬂppéf Cambrian rocks - gypéiferous shale and fossiliferous
limestone (2000 feet thick) and sandstone (1500 feet thidﬂ-— ocour in
depréssions within:the volcanics. The upper sandstone unit may have been
continuous withACambrian sandstones of the Bonaparte‘Gulf Basin, but the
lower rocks are more related to the carbonate province of ‘the Daly.River
area.

‘The only importantboccurrenoe of hydrocarbbns is the report of
asphaltite in the voléanics. Its origin isAunoertain, but Traves ( 1955)
suggests Upper Proterozoic rooks with more than 2000 feet of sediments,
inoluding algal limestone;, as a likely source.

A useful summary of this Basin has been given by Jones (in
Reynolds; and others, op. cit.).. Field mapping ih‘the Western Australian -
- part of the region by the B.M.R. was completed in 1964, (Dow et ai.,“1§645.
The report by the field party, and Traves (op. cit.), are the most useful
referencess
DOW, D. B., GEMUTS, I., PLUMB;, K. A. and DUNNET, D., 1964 - The geology

of the Ord River region, Western Australia. Bur. Min.
Resour. Aust. Rec. 1964/104 (unpubl.).

TRAVES, D. M., 1955 - The geology of the Ord-Victoria region, Northem
' Australia. Bur. Min. Resour. Aust. Bull. 27.
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OTWAY BASIN

Another basin which is partly on-shore, partly off-shore, ocours
in western Victoria and south-eastern-South:Australiao It is the Otway
Basin of about 13,000 square miles land area; and probablylat léast another
10,000 square milesisubma:ineo Tha nprthern margin is partly controlled
by faulting and partly depoeitional, and extends westerly to north-
westerly from Melbourne to the:ooast north of Mount Gambier. The off-

" shore margins aie drawn maﬁnmy-on'aeromagnetio survey trends. The
landwardllimits in Viotoria are pértly obsoured by Oainozoic baSalt'plains.

| The rocks north of the Basin are mostly Palaeozolo E basio
igneoué rooks;, m;ldly metemorphosed Sédiments,'énd some unaltered
sandst@né'and.oopglomerate'bede,lpartly foasiliferous;:with ihtrugions
‘locally of granite and porphyry. Towards the west, the Otway Basin is
linked with the Murrey Basin for a sbort distance, but is again égparated
at the South Australian coast by a wide belt pf outqropping‘gwanité.

Sedimentation has ooourred in the Otway,Basin‘in three;ﬁain

interv;ls.~ Lower Cretaceous; Upper Cretaoeoﬁs, and Tertiary - each
.éeparated by a basin-wide unconformity. (Psrmian:spores found in the
aédiments are thought to be reworked; the Permian, however,is known in
outorop‘nortﬁ~of the Basin and may be present in plaoéé‘within the B#sin.)“
The sediments, with thicknesses taken from drilling, ave ag followst

Quarternary - Fossiliferous limestone, dune sand and caloareous
aeolianite, alluvial deposite (up to 300 feet).

Tertiary @ -~ Limestone (calcarenite) and marl with sandy basal beds,
(up to 2700 feet in eastern part where marly beds are
more common) :

Glauoconitic marls and marine clastios (S0 to 450 feet);

Disconformity



Tertiary. ,
(c'ta.)

Upper
Cretaceous

Lower Cretaceous
to Jurassic (?)
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Argillaceous quartz sandstone with coal lenses
in upper part (500 to 2700 feet)s

" - Conglomerate and sandstone with chamosite oolites,

giderite and sandy limestone, fossiliferous
(50 to 400 feet).

Unconformity

Quartz sandstone with coal measures in part,

“angular and frosted quartz grains (up to 1500 feet)}
Quartz sandstone with ohlorite pellets, dark grey

to grey pyritic siltstone, carbonate cement in
sandstone (up to at least 2800 feet);

Marine glauconitic dark mudstone (up to 2100 feet)}

Lithic sandstone with chamosite ocolites, shallaw
marine sediments (300 feet, possibly more in
Mount Salt No. 1 Well).

Unoonformlty

Orthoquartzite and siltstone with minor ooal, partly
marine (0-550 feet);

Subgreywacke; volcanlc sandstone, siltstone,
‘mudstone, and carbonaceous to coaly beds, with

" various cements - chlorite and diagenetic olays,
zeolite, siderite; sediments and cement auggest
marine conditions, at least in part (9000 feet
maximum) ;

Orthoquartzite sandstone; with minor siltstone, and
coal lenses; garnets common (up to 73300 feet).

Basio intrusions'varying in age from Upper Jpraasic-Lower Cretaceous to

Quatemary -have been recorded in drilling, and basalt plains cover 400Q

square miles of the surface.

‘A characteristic feature of sedimentation in the Basin is the '

oyole of initial marine transgression above the regional unconformitiea

followed ByAtransitional ahd regressive lithofacies.

Sedimentation began in the Jurassic (?) in a depression that was

quite different in its orientation to the older north-west to north-north~

east trends of the Palaeozoic rocks to the north. The Otway Basin swings
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- from eaét&west at the eastérn end to west-north-westerly. In cutting across
the regional "grain" of the older rreks, it is similar to the Gippsland Basin,
it is of about the same age; and ﬁqx\have been connected at this time. (The
age of the extensive northmnorth—eaat fault between King Island and Melbourne
and which controis the sastern end of the Otway Basin is probably youngers;
the fﬁult has a Palaeozoic trend, but geophysical»evideﬁce suggests that it
did not influence sedimentation until late in Cretaceous or early Tertiary
time). The Otway Basin depréssion was controlled by faulting, probably a
deep rift with marginal displacements up.to 5000 feet and possibly more.
Faultihg was p;obably normal, bgt-whether it occurred at the intersections of
Palaeozoic trends;, or was a single fault or serieg of step faults, or was &
transourrent movement similar to that postulated for the CGippsland Basin,
(H.E.P.L. in Reford, 1962); is unknown. Another problem associated with the
formation of the Otway Basin is the source of the pyroclastic material in the
thick lithic sediments initially deposited; the basic intrusions of Middle
Jurassioc age (Spry and Banks; op. cit.; p.266) in thevregion to the south-east
(Bass Basin and Tasmania) could have contributed, and Upper Jurassic - Lowser
Cretaceous dolerite intrusions are known from the western Victoria region
(Casterton No. 1 Well). Basic intrusions are also suggested just south of Cape
Otway from éerbmagnetic surveys (H.EoP.Lo; op. cit.) but their age is not known.
Further faulting toock place in the Upper Cretaceous as horst and
graben features were formed. However; whereas those in the westem part more
or less followed the west-north-westerly trend of the Basin's main axis,
movements in the eastern part were‘more complex with major north-easterly and
minor meridional trends. The irreguiar distribution and diachronism (Taylor,

1964) of Upper Cretaceous sediments suggest that the adjustments were taking

place during deposition.
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- The marineAtransgreésion in the early Tertiary was part of the
wideépfeéd marine invasion of parts of coasfal and inland southern
Australia - Buclay Saint Vincent, Murray, Otway, Bass (?) and Gippsland
Basins. Tertiary depoéition was more uniform than in the Upper Cretaceous
and althouéh mo%ements occurred during.sedimentatiop, they were sirongest
in the late Tertiary and Quaternary. ‘Normal faulting was again dominant,
‘but flexuring and warping were associated with the deformationso Sprigg
(1962) attributes some faulting and associated minor folding in the weat
'to transcurrent faulting at depth. Some periods of ‘teotonism were
aooompanied by voloanic aotivity. | |

| Minor shows of gas and oil have been found at various levels in
 the Oretaceous sucoession, with small or deoreasing flows of gas in the
Port Campbell areaj an initial flow of four million cubic feet of
pefroliferoué éas was obtained in Port Campbell No. 1 Well. The ocourrences
have been ni_ainly from porous sé.ndstbne intervals,; but small gas flowa in
Flaxmans No. 1 were assooiated wlith fracture porosity.

Possible source rocks and rééervoir conditions appear to be best
in the late Loﬁer Cretaceous, Upper Cretaoeoﬁs, apleertiary,aeotiona.
Sandstones with coaly beds, similar.to the'prodﬁoing intervals of the
Gippsland Basin, are present in the Tertiary and late Cretaceous, but the
ooai measures are not as well-developed. ﬁinor coal horizons ogour with
porous and permeable orthoquartzites at the top and base of the Jurassio (?) -
Lower dpetaoeoﬁs sequence but in different parts of the Basin - the upper
development towards the eastern end, the lower in thg wést'partioularly in

a graben bordering the northern edge. The thick section of subgreywacke
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and volcanio clastic sediments in between are apparently not as good prospeocts
because of restricted marine influence (probable paralic.ehvironment), and
decreased porosity and permeability resulting from tﬁe effects of diageﬁesis.
The intense vulcanism in parts of the Basin has not enhanced the prospects.

However, most wells drilled to date have been in a belt more or
less parallel to the margin of the Basin, and within a zone where flushing
is possible. Also, magy have been drilled on structural culminatidns;ﬂf
whereas stratigraphic or fault traps may be better targets. Possiﬁle
hydrodynamic conditions, similar to those pointed out by Boutakoff (op. cit.)
in the Gippsland Basin;'may apply - particularly off-shore. Coastal bitumen
ocourrences, although widéspread‘and beyond the limits of the Basin, may
refleoct seeps from submérine parts of the Otway Basin.

As wel) as the references already given, papers by Sprigeg (1952),
Boutakoff and Spéigg (1953)y and MoQueen (1961), and recent contributions
by Leslie (1965),'and Brown (1965) have been consulted for this report. A
bibliography~wili be includéd_in a curreni_review being undertaken-by the
B.M.R. - I.F.P. Basins Study Group. Extensive exploration has been under-
taken by companies (on—shorqldrilling, marine and land geophysical surveys)
and- off-shore drilling is planned. State Geological Surveys are incorporating
the results of recent field surveys into a long-term study of the Otway
Basin, and ihé B.M.R. has contributed some geophysical work to this study.
BOUTAKOFF, N., and SPRIGG, R. C., 1953 - Summary report on the petroleum

possibilities of the Mount Gambier sunklands.
Min. geol. J. Dept. Mines Vic., 5(2), 28-42.

BROWN, G. A.y 1965 ‘= New geological concepts Casterton area Otway Basin -
Victoria. J. Aust. Petrol. Expla A8809 Adelaidﬁ,
19650 )




68 .

LBESLIE, R. B., 1965 -~ Petroleum exploration in the Otway Basin. 8th Comm.
_ Min. metall. Congr., 34th Sess., Queensland, 1965

(preprint ).

McQUEEN, A. F., 1961 -( ?he geology of the Otway Basin. Aust. 0il Gas. J.,
, 8(2), 8-12. _

REFORD, M. 8., 1962 - sAirborne magnetometer survey, Bass Strait and

' ' Encounter Bay areas Australia. For Haematite
Explorations Pty. Ltde; (H.E.PoL.), (unpubl.).

RE~fnorp§ .-

SPRIGG, R. C., 1952 - The geology of the South-East Province, South
Australia, with special reference to Quatermary coast-
‘'line migrations and modern beach developments. Geol..
Surv. S. Aust. Bu11o, 24o>\-

SPRIGG, R. C., 1962 - Petroleum prospects of the Gambier Sub-basin in
relgtion to the evciution of the continental terrace.
Aust. Inst. Min, Metall., Tech. Paperss O0il in
. Australasia, Ann. Conference; Queensland, 1962.

TAYLOR, D. Jey 1964 -~ Foraminifera and the stratigraphy of the western
Victorian Oretacevus sediments. Proc. Roy. Soc. Vigc.,
17 (2)5 535-602.
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PERTH BASIN

Another basin whioh has produced hydrocarbons-in:$hs:iast:xhnee;—n
years 1s'thé Perth Basin in south-western Western Australia. On-shore, it is
a long narrow.trough extending some 600 miles‘aléng.the western coastal edge
of the continent, and is up to S0 miles wide ~ the area is 21,000 square
miles. The eastern margin is a prominent fault (the Darling Fault) which
bifurcates at thé northern end and which separates the Preoamﬂfian tableland
to the east from the deep basin to the weﬁt; At the southemn end,lfhe Bésin
is bouﬁded glong the western, coastal side by”a narrow'Praoambriah strip.

An overall thickness of moze than 65,000 feet has been determined
for the sediments of the Perth Basin. The thicimess of sediments in various
parts of the Basin is much less than the overall thickness but seotione:of
" more than 20,000 feet ocour in places from geophysioal evidence. Only the

upper 25,000 féet are considered as prospective for hydrocarbons.

Booene. - - Shale and siltstone (2000 feet). |

Upper Cretaceous ' - Greensand and chalk (200 feet); Sandstone (100 feet).

Lower Cretaceous - Predominantly non-marine sandstone and mudstone with

to Jurassio* coaly minor marine limestone, shale and sandstone
- (posaibly more than 14,000 feet in Gingin No. 1).

Triassic . " - Dark to grey pyritic shale and silistone, with sandstone
~ and minor limestone interbeds - marine (4200 feet in
Woolmulla No. 1).

Permian - Tillite, sandstone and shale at base, overlain by marine
to oontinental mudstone with minor limestone, sandstone
"and coal (an overall thiokness of, about 6000 feet known,
in outcrop; more than 4000 feet in Wicherina No. 1WeIDo

Silurian = Red sandstone, with minor siltstone and conglomerate
to Ordovician (10,000 feet).

~ % These beds may extend into the Triassic.
/
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Lower Palaebzoic - Siltsdone with minor sandstoﬁe and chert; a few lava
or Proterozoic _ flowsy sediments mainly from volcanic source
: - (more than 30,000 feet). 4

(The above table is after Playford and Johnstone, op. cit.,.modified by
Dickins, op. cit., and as a result of more recent drilllng by the Weet
Australian Petroleum Pty. Ltd.)

‘The main struoture in thé Perth Basin is a long narrow graben
.vﬁr half-graben; easterly dips predoﬁinate within theAtrough, with some
west dips along the eastern edge (aerbmégnetib and gravity'surveys show
the deepeét part of the Basin %o be along the eastern faqlt@d éohe).
Subsidiﬁry trbughs_are formed by extensive faulting and the main objeotives
in the;e'ma& be very deepoj’Anticiines apjear to be oiosely apgociated with
faulting, either pnhmarilyﬁas drags, or secondarily as drapes.
| A well drilled by the B. M. R., (104, Beagle Ridge) in 1960 to
test a pronounoed rise in basemeﬁt (as suggested by aeromagnetioc traverses),.
confirmed the structure, and also found fossils in the Triassioc and alshow
of oil in the Permian. The marine Permian and Triassio eiltstones have
prdved to be probable sé&fce rocks. Assoociated sandstones were found to be
tight in the central northem part of the Basin, but subsequent drilling near
_ the north—western margiﬁ,'and to the south near the eastern margin, have
" found good reservoir conditions. Prospects near the margins appear to be
the best because of the aooessibil1ty of Permian and Triassio eediments in
suitable struotures, and because sortlng in sandy intervals 1s apparently
better. - Wells in the Yardafind field in the north—western'part bave ylelded
gasb(97% methane) and condensate (44° A.P.I.) gt & maximum rate'of 15 millim
cubio feét‘per da&, and o1l (35°-36° A.P.I.) through-a-%-inch choke at up

to 2000 barrels per day with varying amounts of gas and'water,(Playford,'1965.,
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op. cit.) However, the oil flow declined with prolonged téeting, and other
. drilling has shown that the field ma& be small. Production is from Upper

- Permian sandstone, althougﬁ 0il and gas shows were found in the Lower
Triassioc. Twénty miles south of Yardarino, Arrowsmith No. 1 has also
produced.gas (4 million cubio feet per day through a #-inch choke) from

the Pemian. Ginéin No. 1 has recently obtained gas in five main zones
(which ga#e drill stem testes of between 2 and 4 million cubic feet per

da&) from Triassioc (?) - Lower Jurassic sandstone between depths of

12,000 and 14,000 feet in the central, eastern side of the Basin.

This description follows that of Diokins (op. oit.) with
amendmente from more recent exploration. -Early subsidized operations -
geophysioal ana particularly drilling‘- have been ooncentrated in the
northern -half of the Basin. Gravity surveys have been done over the
whole Basin and some anomalies have been outlined in more detail by seismio
work, first in the north leading to the Yardarino, Arrowsmith and Gingin
discoveries and more recently in the south; many of the southern gravity
: features are not oclosed structures; but the section should be as promising

as that encountered to the north.
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PIRIE — TORRENS BASIN

The Pirie-Torrens Basin (of South Australia) is an elongated,
meridional, structural basin of 9000 square milés between Port Pirie in
the south and Lake Torrens in the north where it links with the Great
Artesian Basin. The western margin is drawn from a pronounced fault line
shown by B.M.R. aeromagnetic work in 1962, The eastem side follows the
lower limits of Lower Cambrian sediments aiong the westermn scarp 6f the
Flinders Ranges and their branch to the north-west. This side is also
regarded as structurally contrﬁlled (Campana, in Glaessner and Parkin, op.
oite). .'I‘he southern end opens into Spencer Gulf.

The oldest rocks known from the Basin are Cambrian dolomite and
limestone up to 5000 feet thick, and these are overlain by at least 530
feet of Tertiary sediments which appear to be largely oontinentél. Both
the Cambrian and Tertiary beds contaih oil shows. |

The Pirie-~Torrens Basin is a graben structure bounded by faults
on the east and on the west. The eastermn movements occurred during the
overthrusting of the western Flinders Ranges rocks in Tertigry time. The
fault on the west is shown as a magnetic anomaly with a steep gradient.
The graben has preserved Cambrian sediments at depth, and has been filled
‘with Tertiary and Quaternary deposits.

The.presence of source rocks has been shown by drilling, and
porous zones including reef facies ocour in the Cambrian dolomite and
limestone; no feservoirs of economic importance have been found, however,

and exploration has lapsed.
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Drilling was done by Santos Ltd.; and the region has been ocovered
by aeromagnetic, gravity and seismic surveys (Santos Ltd., South Australian
Mines Department, and B.M.R.). Reference has been made to Playford and
Johnstone (op. oit.), and a recent report by Dalgarno (1964) gives more
details on the Cambrian stratigraphy of the regions
DALGARNO, C. R., 1964 -~ Report on the Lower Cambrian stratigraphy of

the Flinders Ranges, South Australia. Trans.
Roy. Soc. 3. Aust., 88, 129-144.

SAINT VINCENT BASIN

The Basin as defined by Glaessner and Wade (in Glgessner and
Parkin, op. oit.) is a Oainozoio basin, and the only evidence of hydro-
oarbons is an insignifioant show of gas from the basal Tertiary in Grange
No. 1 Well drilled in 1962. Extensive geophysical surveys have been ocon-
ducted since then, and the Basin has been covered by aeromagnetic and -
gravity runsy seismic work is also being undertaken in seleoted areas.
ExpiOration is'now being directed to finding submarine targets in the
Poermian and Cambrian rocks which occur around and under parts of the Basin,
and gave small oil and gas shows on Yorke Peninsula.

Cambrian rocks orop out along the north-western edge of Fleurieu
Peninsula (south of Adelaide), the northern edge of Kangaroo Island, and on
.Yorke Pehinsula; they comprise sandstone, dark grey limestone (looally'very
foesiliferous), dolomite, shale, some red beds and evaporites, limestone
oonglomerate, and 2500 feet of unfossiliferous cross-bedded sandstone and
oonglomerate. The overall thickness is not known, but is at least 5000 feet

(see Daily, 1956, 19633 Sprigg, 1961). Permian sediments (up to 750 feet
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in a bore on Troubridge Island) are mainly glacial tills aﬁd aqueoglacial
sediments, with some marine sandy mudstones. |

Cainozoic sediments of tﬁe Saint Vincent Basin are mainly paralic
with altgrnating marine and non-marine deposifs up td 2000 feet thick
(Croydon Bore). They occur below Adelaide, and crop out in fault blocks
to the south. '

| On land, the eastefn edge is marked-by_en echelbn faults with
differenfial uplift and tilting of the blockso"The faulting follows
the axial trends of eériy Palaeozoic foidingo The Gulf of Saint Vincent
is regarded as a graben or half-graben structure with the deepest part
along the eastern side."éubmarine gravity surveys which were completed in
early 1965 (Stackler and Sprigg, 1965) demonstrated the extension of a
gravit& low from beneath Adelaide; along the eéstern side of the Gulf,
towards Kangaroo Island. A submarine éhelf area below the western side of
the Gulf cor:espéhds to a series of poéitive Bougﬁer_gravity anomalies with
a longitudinal trend. The aeromagnetic surveys show a similar struoctural
pattern, with depths of 3000 to 6000 feet below the shelf to magnetic
basement, and up to 10,000 feet along the eastern deﬁression'(ﬂartman, 1965) .

‘The Tertiary section (2000 feet) is not thoﬁght to increase
mérkedly in the submarine part of the Basin, but the sediments are apparently
‘widespreado Below them are Permian sediments in the southerm half of the
ehelf area; Cambrian in the shelf area and southern part of the Basin, and
probably thick Upper Proterozoic sediments of the Adelaidean System.

The prospects of this Basin seem to depend mainly on finding a

" suithible source and reservoir combination below the Tertiary sediments.
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DAILY, B., 1956 - The Cambrian in South Australia. El Sistema Cambrico,
su paleogeografia y el problema de su base. Int. geol.
Cong., 20th Sesg., Mexico, Pt 2, 91-147.
Reproduced also in Opik, A.A., and others, 1957 -~ The
Cambrian Geology of Australia. Bur. Min. Resour. Aust.

Bull. 49.

DAILY, B., 1963 - The fossiliferous Cambrian succession on Fleurieu
Peninsula, South Australia. Rec. S. Aust. Mus., 14(3),
579"601 .’

HARTMAN, R. R., 1965 -~ Interpretation report of airborne magnetometer
survey over St. Vincent's Gulf and Investigator Strait
South Australia. For Beach Petroleum N.L., (unpubl.).

9PRIGG, R. C.y 1961 - The o0il and gas prospects of the St. Vinocents
Gulf Graben. Aust. Petrol., Expl. Asa. Ltd. Conference
Pa (¥ Melboume, 1961’ 71-88.
(Tﬁis paper contains an extensive bibliography of
work done in the region.).

STACKLER, W. F., and SPRIGG, R. C.; 1965 - St. Vinocent Gulf Gravity
Survey 0.E:L. 24 South Australia. For Beach Petroleum
N. Lo, (unpublo)o '
(A similar paper was presented for the J. Aust.
Petrol. Expl. Ass., Adelaide, 1965, - in prep.).
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SYINEY BASIN

. The stratigraphy of the Sydney Basin is similar to that of the
Bowen Basin, and chklns (in Reynolds, and others, op. ¢it., and 1964) has
' referred to possible connections between the Basins in both Lower and
Upper Permian times.
‘The Sydney Basin extends north-westwards and inland from Sydney,
.”_and is faulted against Carboniferous volcanics and sediments along the
north-eastern side, and has a depositional boundary over earlier Palaeozpio
'bocks to fhe west. The north-western edge adjoins the Oxley Basin, a
subdivision of the Great Artesian Basin, overlying the southern extension
of the Bowen Basin. To the south-east, the Sydney Basin is submarine, and
this part might be almost as large as the on-shore area of 12,000 square
miles.

The sediments include almost 4000 feet of Triassic, mostly non-
marine clastics, and an oversll thickness of 16;OOO'feet of Permian deposita
which show two main cycles of mariné transgression and regression. The ~
greatest thickness is in the northern part.

Triassic - Carbonaceous shale and calcareous flaggy sandstone (800 feet);
Massive cross-bedded white orthoquartzite and minor shale
(800 feet);
Lithic to argillaceous sandetone, red, chocolate and green
shale; some congl omerate (up to 2300 feet).
Disconformlty
Permign - Sandstone; shale, conglomerate and coalnmeaaures‘(poasibly
more than 3500 feet);
Upper marine mudstone, sandy mudstone, sandstone, with
calcareous beds, and a thick conglomeratic seotion in
" the middle (6000 feet);
Conglomerate, sandstone, shale and coal (300 feet);
Lower marine beds: mainly mudstone and shale with
sandstone, limestone, and some basalt flows in the trough

north~west from Newcastle -~ elsewhere mostly volcanios
(6000 feet) .
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The éxtensive volcanic deposits which wholly replacé'the lower
marine sequence in the southern part of the Sydngy'Basin, and elsewhere
replace and interdigitate with the lowest beds are thought to be waer
Permiany it haé been suggested (Perry and Sfunfz; 1963), however, that
these deposits closely followed the Upper Carboniferous deposits which
orop out to the north of the Basin, and-may.pre—date the actual fommation
of the Sydney Basin; | |

| The lowest Permian cycle of marine transgression and regression
appears to be confined %¥o the northern part; +the sediments of the upper
oycle oocur over the whole of the ﬁasin although the coal measureé are
thickeat in the Newcastle area. The lowest Triassic sediments are also
widespread, but the upper, more eroded section is confined to the ocentral
part wesf of Sydney. Facigs changes in the fermian sediments are common

| throughout the Basin, and also in the Triassic (Loughnan et él., 1964) .
Tertiary volcanics intrude the north-western and southemn parts
-of the Basin.

The overall structure appears to be a half-graben with the deepest
depreassion against the mobilevfault zéhe»along the north-eastern side, and
with a shelf and hingeline develéped along the western side. Anticlines and
domes ooour mainly along the.nofthern edge of the Basin although one of these,
the Loochinvar Dome; may extend as a folded sprﬁéture, parallel to the ooast,
to the west of Sydney. These struotures are only partly known; some, at
least, are partly uplifted blocks with sediments drqped over them and are partly
folded. They are generally elongated -in & north-séutﬁ diréctionAénd affeot

both Permian and Triassic sediments. /ger}y and Stuntz (opf oit#)'refer to
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strike faults parallel to the structures, and also to transverse faults which
usually parallel the nofth—eastern'maréinaI.fault zone; the 1étter faults,
_together with the'domingleffects and the general twisting of struétural axés .
at their.northein ends are attributed to south_weét thrusting against tﬁe |
north-eastern margin; | : A ‘ .

The hingeline along the western part of the Basin is.partlf.
a fault'and‘partly a monocline; it may also be important in providing
traps where changes_ih sedimentatioh take blace°

Occurrences of hydrocarbons have been mainly methane shows and
some smgll flows, associated with Permiaﬁlcoal measures and in the Lower
Triassio; but4soﬁe 0il shows have been fouﬁd in marine sediments, and
favourable source beds éppqar té'be_pie;ent in the Permian. The sandstonés,
however; are mostly poo:iy sortedg‘argiilacedus, tuffaceous or cemented
and are not good reservbiié in.ﬁOSt oaéeé;” Elsewhere the sands have been
water saturéted. | |

Exploration inpthis'Basinlhas been)inadequate in some ways to . _A}
‘ assess properly its prospects (Trumpy and-Tissot, op. cit.); hot enough
wells have reached basement; many wélls have beén ﬁrilled with percussion -
rigs so that no elecffic iogs and insufficient core material have beén avail; V )
able from'them, and seismic surveys have been difficult because of the rugged
tofography of the Triassic sanﬁstones° Also, many of the wells dril}éd_hgve
been on inferred folds,; whereas stratigraphio tests of the flanks may have
given better prospects. However, the main problem is to.find permeable |

reservoirs.
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In addition to the references given by Dickins (op. cit.) much
useful information on the Sydney Basin is currently being provided by the
exploration companies, the New South Wales Mines Department, and the
universities; experimentél seismic work is being conducted on behalf of and
by the B. M. R. Additional recent.references used in the. gbove report are!
"'DICKINS, J. M., 1964 -~ Correlation of the Permian of the Hunter Valley,

New South Wales and the Bowen Basin, Queensland, with
an Appendix on the foraminifera from the Hunter

Valley by A. R. Lloyd. Bur. Min. Resour. Aust. Rec.
1964/96 (unpubl.) | R

) ‘LOUGHNAN, P. C., KOKO, M., and BAYLISS; P., 1964 ~ The red-beds of the

Triassic Narrabeen Group. J. geol. Soc. Aust., 11 (1),

65-78.

.PERRY, R. G.y, and STUNTZ, J., 1963 -~ A.0.G. Loder No. 1 Well Completion
Report, Sydney Basin, New South Wales. For Australian
0il and Gas Corp. Ltd., (unpubl.).

A paper presented by J. Stuntz - "Exploration in the Sydney Basin,

N.S.W." at the Australian Petroleum Exploration Association meetings in

“Adelaide, 1965, is not yet available for reference.
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TASMANIA BASIN

No hydrooérbon‘occurrenpes are known from the Tasmania Basin.
Several thousand feet of marine and continental sediments of Permian and
Triassio age ocour in thevBasin, but these have'been-éxtensively intruded
by dolerite dikeé and sills. Twenty four shallow.bores (up to 1165 feet)
have been drilled in the no:thérn parf, and a hole tq 430 feet on Bruny
Island south of Hobart. |

'Until.more is known of the succession at depth within the
Tasmania Basin; and of the possible existence of structures which are not
influenoed by the dolerite intrusiéns, thelprospects of finding oil or gns
accumulations can only bé fegarded as poor. Current exploration in the
submarine Bass Basin to the north may give encouragement in off-shore areas.

The most recent reference to the geology of Tasmania is Spry and
Banks (1962); and useful papers have been given on the Pemmian and Mesozoic
rocks by Banks (1952, 1958, ) |
BANKS, M. R., 1952 - Pemmian, Triassic and Jurassic rocks in Tasmania.

Symposium sur les series de Gondwana. Int. geol. Cong.,
19th Sess., Algiers, 63-90.

BANKS, M. R., 1958 -~ Recent additions to the knowledge of the Pemian
- System in Tasmania. OSobretiro de la Comision de
Gondwans. Int. geol. Cong., 20th Sess., Mexioco,

151177

SPRY, A., and BANKS, M. R., (Ed.) 1962 .~ The geology of Tasmania.
J. geol. Soc. Aust., 9, (2).
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YARROL BASIN

The Yarrol Basin is long and narrow, and extends from slightly
north of Rockhampton in the central coastal part of Queensland to the
south-south-east for some 220 miles, to where it disappears beneath sediments
of the Surat Basin. The eastern side is separated by the Yarrol Thrust from
a bglt of strongly folded and slightly metamorphosed rocks; on the south-
western aide ie an igneous roock complex. To the north of the complex the
boundary is taken as the westernmost occurrence of the Carboniferocus rocks
of Yarrol Basin facies. The overlying Permian rooks in the narrow areas %o
the‘north of the Basin, extending past Mackay, are more or less conformahle
with the QOarboniferous sequence, and possibly the Yarrol Basin should be
extended to inolude these Permian rocks. The area of the Yarrol Basin as
phown on the map is T000 square miles.

The lithologic suogession, mainly after Maxwell (in Hill and
Denmead, op» cit., and 1964) and with eddition from drilling (Hoyling and
Stewart, 1964), is summarized below:

Tertiary -~ MTerrestrial sediments and voloaniocs, soatte:pd outorops.
Jurassiec - Bandstone, siltstone, shale and ocoal (up to 1200 feet);
' Shale, some sandstone, minor coal (700 feet);
Sandstone, porous, minor shale and siltstone (400 feet).
TUnconformity

Trigssio - Oonglomerate, greywacke, shale and siltstone, voloanics -
terrestrigl (5000 feet, Abercorn No. 1).
Unconformity

Loyer Pemmian~- Fossiliferous subgreywaoke, sandy shale, conglomerate, shelly
limestone, basalt, andesite, agglomerate, tuff
(7000 feet sediments, at least 2000 feet volcanios)j

Unoconformity in parts
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Carboniferous - _Siltstone, shale, chert, greywacke and subgreywacke,
conglomerate, calcarenite and oolitic limestone -
marine; much volcanic detritus; (more than 12,000
feet). :

Devonian - Volcanics; limestone, .sandstone (4600 feet).

The Yarrol Basin apparently formed in the Middle Devonian, and
from Upber Devonian until Lower Permian time sedimentation ﬁas almost
continuously marine. The lithological succession v;ries throughout the
Basin both in faciés and thickness; and 'has been influenced strongly by
contempofaneous vulcanicity of varying intensity, as well as by the prolifio
source of detritus from nearby volcanic terrains'. (Maxwell, 1964).

| ‘Maxwell (op. cit.) points out that throughout the main period of

sedimentation, the Yarrol Basin appears to have been deepest along the
eastern side; deeper water conditions existed from Upper Devonian to
Middle Carboniferous, with shallower conditions as the éea regressed
during Uppér Carboniferous to Lower Permian time; along the western side,
conditions changed from shallow marine shelf to terrestrial over the same
interval. He also refers to the effects of eustatic fluctuation and oclimatio
vari#fion, associated with glacial advances and retreats.

| After the Lower Permian aﬁd pre-Triassic; the Basin was compressed
from the east and raised above sea—levelo  Many north-south trending anti -
clines were fomed and also the Yarr§1 Syncline. The Basin was affected by
thrust faﬁlting which may have overturmed its beds, and by transcurrent
faulting, accompanied by extrusion of basic to intermediate volcanics, with
serpentinite intruded along the *Yarrol Thrust! zone. Normal faulting
followed the relaxation of the compression; and granite and diorite were

intruded into parts of the Basin.
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Fairly stable continental conditions prevailed after the Permian,
and thick Mesozoic sediments have been deposited along the south-westemm
side.

Possible source rocks are to be found in the Palaeozoic and minor
gas (probably associated with coaly intervals) and a weak fluorescence in
carbonaoceous shale were reported from ?Permian and Triassic strata in
Abercorn No. 1 Well. 4n abnormally high bressure zone, probably a fault
plane, containing brackish to salty water with a high cdntent of carbon
dioxide was penetrated in the ?Permian. Good reservoir properties occur in
the basal Jurassic sandstone (the same as that which produces in the Surat
Basin), and mey ocour in the Palaeozoic strata not yet drilled. The intense
tectonic and igneous activity accompanying and after deposition of these beds,
however; has not enhanced the prospects of finding oil and gas, and has made
exploration for targets difficult.

Amalgamated Petroleum Exploration Pty. Ltd. have done most of the
recent exploration in the Yarrol Basin. Their geophysical work includes
both aeromagnetic and seismic surveys, and two deep wells, Abercom No. 1
and Mulgildie Nos 1, have been drilled in the south-westemn part (under
Subsidy). Some aeromagnetic lines have also been flown across the area by
the B. M. R. |

The original summary given by Dickins (op. cit.) has been amended
using the later reports bys
HOYLING, N. H. V., and STEWART, H. W. J.;, 1964 - A. P. Abercorn No. 1,

' Queensland; Well Completion Report. For Amalgamated
Petroleum Exploration Pty. Ltd., {unpubl.).

MAXWELL, W. Go Hoy 1964 ~ The geology of the Yarrol Region, Part 1.
Biostratigraphy. Pap. Univ. Qld Dep. Geol., 5 (9).
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OTHER BASINS AND PROVINCES

Australia has other baains and provinces with sedimentary section,

but because of such factors as the small thickness of possible source beds,

lack of reservoir potential, or intense folding and igneous intrusion,

they are not oonsidered as prospective as the'basins already desoribed.

1e

2.

3.

Ngalia Basin is an elongated ?tfough north of the Amadeus Basin,

ﬁith much of the geology and structure obscured by'recent sand.

Cook (i963) describes 3700 feet of Upper Proterozoio clastics and
carbonate rocks,‘350 feet of lower Palasozoic sandstone and greywaoke,
and 7000 féet of upper Palaeozoic cdngiomeratic sandstone, which dip
southwards into the northern central part of the Bésin.

Bundock, Clarke River and Star Basins, (White, 1961) -~ these are
Upper Devonian - Carboniferous basins in Queensland, of the same

age as the Hodgkinson Basin which envelops the Laura Basin to the
north. Thelsediments are mainly terrestrial and have been folded and
intruded by granite and acid volcanics; but they are underlain by thiock
marine Devonian rocks, including reefs; possibly in a rift structure,
(referred to earlier under the Great Artesian Basin.)

Some 20,000 feet of Devonian sediments; partly marine; are also known
from west of Cobar in New South Wales, between the Great Artesian and
Murray Basins, (Spence, op. cit. - Murray Basin). Other marine
Devonian sediments are known from east of the Murray Basin, between
the Murray Basin and the Gippsland Basin, along the northerm side of

the Gippsland Basin, and along the northern side of the Otway Basin.
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Unnamed upper Palacozoic areas of deposition have already been
referred to north of the Yarrol Basin; two main areas are known,

and the marine Permian rocks; up to 5000 feet thick in the southern
part of the westernmost area; are continuous across a divide with
Bowen Basin sediments, (Hill and Denmead, op. cit., p.221). Both
areas have been intensely folded and intruded by granite and acid
volcanics. The'Styx Basin contains 1270 feet of Lower Cretaceous

coal measures in a narrow meridional structural belt between the

two areas of upper Palaeozoic sediments.

The Esk Rift is another narrow trough, originating in the Permian,
with Mesogzoic terrestrial and volcanic rocks of unkrown thickness,
(but possibly several thousand feet); it passes beneath sediments

of the Ipswich-Clarence Basin, and is enclosed between Permian rocks,
including marine sediments.

The Lome Basin, (Voisey, 19239, 1959) is a small basin on the New
South Wales coast. It contains a few hundred feet of Triassic
sediments, mainly arenites; shale with plant remains, and an overlying
massive conglomerate. The basal Triassic conglomerate possibly overlies

Permian marine mudstone and limestone, similar to those which crop out

-just north of the Basin, and it is elsewhere unconformable on older

Palaeozoic rocks. Faulting and intrusion of alkaline igneous rocks

followed sedimentation.

A basin of Cretaceous sediments is known to extend off-shore near

Darwin and includes both Melville and Bathurst Islands. It may contain
at least 3000 feet of Cretaceous marine sediments and has a thin cover

of Tertiary rocks, (see Fife and Tinline, 1962).
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Precambrian provinces.

Extensive areas of Upper Proterozoic rocks are known from various
parts of Australia e-g. the Mount Lofty and Flinders Ranges. Central
Australia, the Kimberley Block, and elsewhere in the Northern Territory;
and have been of interest as "sedimentary basins" because of the following
occurrences, or repofted occurrences, of hydrocarbons:

Methane gas from marine shale and limestone in the Upper Proterozoic
of the Amadeus Basinj

Asphaltite in Lower Cambrian volcanics from a possible Upper
Proterozoic source in the Ord Basinj

Laing and Allen (1956) also give details of a report by W. A. Campbell

~ about oil seeps found in 1904 in the Victoria River region from
sandstone whichis now regarded as Upper Proterozoic; this is
east of the Bonaparte Gulf Basinj

Residual o0il in shale, and impsonite (a solid hydrocarbon) in a
clastic - carbonate sequence of Upper Proterozoic age in the
South Nicholson Basin, a small Precambrian basin of 6000 square
miles which protrudes into the central part of the north-eastern
margin of the Georgina Basin, (Roberts, et al., 1963).

Off-shore areas.

Off-shore areas are currently being explored, and gas has been
found in the off-shore Gippsland Basin. Recent geophysicél,sgrveys have
shown that other areas of thick sedimentation occur aroupd Australia, and
may also be important in the search for oil. Reford {op. cit., dippsland
Basin) has pointed to the existence of the Bass Basin between thé Otway and
Gippsland Basins and Tasmania, and to the possibility of 12,000 }eet'of
section; this area is being tested by drilling (seé also Hopkins, 1965).

¥

Over 1700 feet of Cainozoic sediments were found in the Wreck

Island ﬁore at the south end of the Great Barrier R;ef, off north-eastern

Australiay and thicker section may occur elsewhere in this region. However,

because of shallow volcanics in many paris, geqphysical interpretation and the
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selection of drilling targets may prove diffioult.

The north-western and northern off-shorelafeas»have been referred
to by Fairbridgq (1953); he sﬂows a depression on the Sahul Shelf opposite
the Bonaparte Gulf Basin and forming an extension of it. The Rowley
Depression is also shown opposite the Canning Basin, and the Arafura
Depression north of what has recéntly been called the Arafura Basin
(Rix, 1963), and Fairbridge considers that the structurgl histories of
thesé shelf depressions are analogous. to those of the basins opposite on
the mainland. This opinion requires confirmation as the stratigraphy of
the off-shore area may differ considérably from the on-shore area. The
whole 6f this off-éhofe region; from opposite the Carmarvon Basin in the
west, t0o the Arafura Sea in the north; is being explored by various
geophysical surveys (mainly company and some B.M.R.), and Boutakoff (1963)
has recently reviewed the geology.
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OIL SHALES

0il shales may be regérded as sources of hydrocarbons although
from sources different to those already described. The main reference used
is David (op. cit.). |

The main areas of oil shale in Australia are in the Sydnéy Basin
and are associated with the Permian coal meésures. The best deposits
contain torbanite and may yield up to 150 gallons of oil per ton on
distillationg these-have been worked commercially in the past, but "the most
economical prospects have now been deﬁletea;

Tasmania also has Permian 0il shales ('tasmanite') in the northern
part, west of Launceston, but these were formed mainly in marine or paralic

environments.
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Queensland occurrences vary in age from
Permian - associated with coal measures in the Bowen Basiny

and Jurassio - also with coal measures in the Surat Basin, and north-
west of Toowoomba in the Ipswich -~ Clarence Basing

to Tertiary - small areas along old river valleys or in lacustrine
environments.

The Tertiary deposits occur west of Rockhampton near the eastern edge of
the Bowen Basin, south-east of Rockhampton between the mainland and Curtis
Island, two small areas north of the Maryborough Basin, and near Ipswich in

the Ipswioch -~ Clarence Basin..

GENERAL DISCUSSION

The sedimentary basins of Australia may be grouped geographiocally.
These groups have similarities of deposition and structure.

1+ Basins along the western side of Australia - +the Bonaparte

Gulf, Camning (South Camning and Fitzroy), Carnarvon, and Perth Basins.
Sedimentation occurred throughout the Palaeozoic, with‘seme

major time breaks, in all of these basins; and thick Mesozoic sedimentation

ocourred in the Carnarvon and Perth Besins. The sediments are mostly shallow

marine clastics, with some carbonate end evaporite rocks (including reef

oompleies)) and the basins could possibly be regarded as epicontinental

(or even intracratenic,.Schneeberger, 1964); however, deep water sediments

were deposited at times. Freshwater Sediments with coal measures in the

Permian, (and, in the Perth Basin, also in the Jurassic) are subordinate;

glacial sediments occur in the Upper Carboniferous to Lower Permian.

Volcanic detritus is absent or insignificant.



90.

The margins of the basins and of subdivisions in the basins are
mostly controlled by faults. Normal faulting, forming major grabens or
half-grabens,'is most common, but thrusting and shearing have been recognized
in places. Movements apparently took place throughout the Palaeozoic with
the main orogenies possibiy in the Carboniferous. Some anticlines are
oonsidered to be drape or drag structures over basement ridges or horsts,
or are otherwise associated with the faulting. In contrast, compressional
folding was most common after the Palaeozoic. Structures fbrmed by
sedimentation around reefs, and salt diapirs are also known.

The entrapment of 0il and gas is anticlinal in Lower Carboniferous,
Permian, Jurassic and Cretaceous sediments. Good indications of oil and
gas were qbtained from the Triassic,; and minor shows were found in the
Ordovician and Devonian.

All basins extend off-shore, and although lithologies may
change laterally,vthe general successions are probably mostly marine and

{
the structures similar to those on-shore.

2. The intracratonic basins of central Australia - the Amadeus,

Georgina, Daly and Wiso, Ord} Gnalia; Pirie<Torrens Basins; and possibly the
Officer Basin which is largely unknown. Infra-basins with older Palaeogzolc
sediments, éuch as the Lake Frome Embayment; below the western part of the
Eromanga Basin mayialso fall within this dategory°

Sedimentation is mostly lower Palaeozoic to Precambrian. The
Precambrian to Lower Cambrian section consists of clastics, carbonétes,
evaporites, and basic volcanics, with minor glacial sediments, and hydro-

carbons have been found in these rocks. However; the Cambro-Ordovician,
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which is mostly marine, is considered to have the best hydrocarbon potential.
The.Cambrian succession is different in the Georgina Basin and other basins
to the north, where carboriates predominate, from that in the Amadeus Basin
where faoigs changeé occur from mainly cafbonateé in the north-east to
sandy beds in the west, with much interfingéring of clastics and carb6pate
rocks betﬁeeno The marine clastics and subordinate carbonate rocks of the
Ordovician are not so widespread as the Cambrian, and-are kmown mainly

from the northern part of the Amadeus Basin and south—western side of the
Georgina‘Basin. A éhange to continental sandstone occurs-in the Upper
‘Ordovician. Thick Devonian 61astics; mainly non—marine, occur in places,
and Lower Permian marine and freshwater clasties up to 3000 feet thick are
preserved in depregsions in older Palaeozoic rocks below the Eromanga
Bésin, but within this génergl region.

'Important félding and féulting.are only known in the Amadeus
and southern part of the Georgina Easins. The effects of thrusting are
prominent in some exposad structures, and major deformation is believed to
-have occurred tﬁice - in late Upper Proterogzoic or early Cambrian time, and
in Upper Devoﬁian oi Lower Carboniferous time. Nappe structures have been
recognized in the Amadeus Basin; evaporite beds were squéezed into many of
the anticlines during the Devonian orogeny,}but some salt diapirs may have
resulted frqm density differences in the sediments.

Significant discoveries of wet gas with condensate have been made
in the interbedded Ordovician sandstones and mudstones of the Amadeus Basinj
0il shows and residues, and some gas have also been found in Precambrian to
Ordoviocian rocks of the region, (Amadeus, Georgina, and Pirie-Torrens Basins,

‘and from the area around the Ord Basin). The gas flows in the western part
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of the Eromanga Basin are from Lower Pemmian sediments in a possible infra-
basin, and although the Permian is regarded as the main source of the

hydrocarbons, Cambrian carbonate rocks may also have contributed.

3. Basins along the eastern side of Australia - twelve basins

have been described from this region, but only ﬁ;ve have given good
indications of hydrocarbons - the Bowen Basin from which production is
obtained, a significant dry gas flow from the Adavale Basin, and dry gas
and oil shows from the Sydney, Ipswich-Clarencey, and Drummond Basins.

The geological history of.all these basins appears to be associated
with the development of the Tasman Geosyncline which includes various types
of geosyncline developed during the Palaeozoic. Some of the basins are
exposed, but others occur below the Great Artesian Basin, or are partly
ovgrlapped by its sediments.

The rocks are Devonian to Triassic but only the Yarrol Basin has
rocks representative of all these Periods. Clastics predominate; but
volcanics are common. Marine rocks occur mdstly in the Palaeozoic interbedded
with fhick freshwater sequences; subordinate carbonate rocks and calcareous
beds are both marine and freshwater, and evaporite beds are recorded from
marine Devoﬁian. Coal measures are present throughout the Permian and
Triassic.

Diastrdphism was intense at times in many parts of eastern
Australia from Devonian to Triassic, and ignéous activity was common, even
into the Cainozoic. Devonian and Carboniferous rocks have been locally
metamorphosed. Thrusting from the east in the late Carboniferous formed

the Bowen and Sydney Basins; further important uplifts occurred late in
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the Permian and the Ipswich-Clarence and Maryﬁorough Basins were formed.
Convequently many of the basing are faulted and deepest along their eastern
or north-:astern margins; their western margins are depositional. 1In
spite of the intense folding and faulting, more gentle buckling formed
many structures attractive for hydrocarbon exploration.

.The Permmian and Triassic beds of the Bowen Bagsin have produced
oil and gas; ths I'emmian may have also provided oil and gas in the
Jurassic sandstones of the Surat Basin. Gas from the Adavale 3asin is
from the Devonian. Minor oil shows were found in the Carbonifusous? of
the Drummond Basin, and in the Permian below the Coonamble Basinj Fermian
and Triassic sediments have. given dry gas shows in the Sydney and Trswich-
Clarenca Basins. Reservoirs are séndstones, and in the Bowen Basin

at least; are generally in combined structural and stratigraphic traps.

4. Broad downwarps over the eastern half of Austraglia - +the Great

Artesian and Murray Basins. The small Laura Basin on the coast of northemn
Queenaland was linked with the Great Artesian Basin in the Upper Jurassic -
Lower Cretaceous.

The Great Artesian Basin sediments are freshwater. and marine
clastics, ranging from Permian and Triassic in the Eromanga Basin, and
from the Jurassic élsewhere, into the Cretaceous. Thin Lower Cretaceous
marine beds are overlain by Tertiary paralic and marine deposits i the
Murcay Basin. Clean permeable sandstones in the Jurassic form excellent
reservoirs in places and supply the oil of the Moonie field and vil and
éas in btﬁer parts of the Surat Basin. (The source of these hycrocarbons,

as mentioned above, could be from the Permmian}. iut cver most of the
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¢reat Artesian Basin, the Jurassic sandstones are water-filled or too
argillaceous to form reservoirs, and the best chance of oil occurrence is
in the basins covered by the Great Artesian sediments.

Some gentle folding and minor faulting have occurred in the
Great Artesian Basin but some of the structures in dépth lack section

over basement 'highs".

5. Basins along southern Australia - the Gippsland, Bass, Otway,

Saint V;ncent, and Bucla Basins. They are Mesozoic and Tertiary in age,
but only the Otway, Gippsland, and probably the Bass Basin contain thick
sediments of these ages. The Bass Basin is on the continental shelf}
the other basins.are marginal but extend off-shore.

Cretaceous marine, paralic and freshwater sediments, mainly
lithic sandstone (rich in volcanic detritus) and mudstone, are overlain
by Tertiary freshwater clastics with coal measures, marine clastios, and
carbonate rocks.

Most of the basins were affected by faulting from tho Mesozoi§
into the Tertiary,.and horsts and grabens were fommed.: Subordinate.folding
is known. Volcanic.ihtrusions in the Mesozoic and during the Tertiary have
locally altered the sediments. |

ﬁet gas with condensate has been obtained from the Teftiary in
the off-shore part of the Gippgland Basiﬁ, and restricted oocurrenées of
low gravity oil have been found on-shore. Minor oil and gas flows in the
Otway Basin were from the Cretaceous.

The stratigraphic occurrences of hydrocarbons in tae sedimentary

2

basins of Australia are shown in Table I; some minor. occurrences are shown
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as well as the significant discoveries. The five groups of basins, Jjust
disocussed, all have produoing or possible producing fields, although in
the Great Artesian Besin, the producing horizons are in, or closely
associated with infrabasins. The ages of horiions with significant
hydrocarbon flows are as follows:
(1) Western Australia - Lower Carboniferous,
Permian, Jurassic, and Cretaceous,
(o1l and gas); with good indications
from the Triassio;
(2) central Australia - Ordovician, Permian,
(wet gas with condensate), minor shows
in the Cambrian and Precambrian;
(3) eastern Australia -~ Devonian (dry gas),
. Permian, Triassic, (oil, wet and dry gas),
smagll amount of oil from Carboniferousj

(4) Great Artesian Basin - Jurassio (o0il and gas)
in the Surat Basinj

(5) southern Australia - Tertiary (wet gas with
condensate, small oil supply), minor oil
and gas from Cretaceous.
It could belregarded a8 encouraging that hydrocarbons have been found
in every period except the Silurian. |
From the above, it will be noted that sedimentation in Australian
basins has been mainly clastic, and that apart from some of the Palaeozoioc
- of central and western Australia, carbonate developments are uncommon;
all of the indicated potential reservoirs to date are sandstones.
Throughout Phanerozoic time,génerally, there have been long
periods of continental emergence separated by marine sedimentation in
ahallow seas. Apart from a%gional downwarp, the ocentral.part of Australia

(00*ZLQ esNBIY) ums TBUOTSTAOLJ
has been fairly etable since the late Palaeozoic. In the east, acoumulations
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of fieshwatér clastics with' red’beds and coal méasurds ‘formed, partidulurky
in thé Tatér part ¢f the Palaeozoic iand early Mesozoic. " Mdrine ihedfs1ons
are promizisnt ‘lip®to-the énd-of" the Palasou6id bit aré gubordinath tR&Teaftér.
Conditions throughout the Tasman Géosynclins- region of eastern and ‘south-
easterm Australia wéfe much more complex than elsewhere. Tectonic
activity and vuIcanicity’Werp“intgnsgf The‘ldwgr Pala¢0zoic rocks are
‘mainly metamorphosed andiﬁoiéanicé'é?efédmménfig-%ﬁé yoﬁnger sediments.
The only region which shows fairlylgontinuoqs ma;ing influence,‘with4some
evidence of déeper'ﬁﬁtéf éﬁﬁdftibﬁs;“f$“éf6ng'thefﬁésﬁéfq mérgin of the
continent. '

.Naturally, the eX?IofatiOn;for‘hydrocéfbdns to ‘date has been for
structural entrgpmgnfs, and only in the Surat Basin has it gone much beyond
this stage. Iﬁ the Sufat Baéin the search ‘for stfattgraphic and permeability

traps has been in progdess -or some time.
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