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1. INTRODUCTION

This Report is a summary of petroleum exploration and prospects in
the Carnavon Basin, an epicontinental sedimentary sequence extending along
the central Western Australian coastal region and consisting of sediments
ranging in age from Silurian to Recent. The northern and southern extre-
mities of the basin coincide approximately with latitudes 19°s and 28°s.
The eastern basin boundary is formed by sedimentary onlap onto the Pre-
cambrian shield and the western boundary is arbitrarily defined as the con-
tinental shelf edge.

The summary is based on information available up to the end of
1975, including confidential information supplied to the Bureau of Mineral
Resources, Geology and Geophysics (BMR) under the Petroleum (Submerged
Lands) Act 1967-1974. It is intended that it should be useful in the for-
mation of future exploration programs by BMR, and in the evaluation of ex-

ploration proposed and carried out by petroleum companies.
2. GEOLOGY

2.1 Extent of Carnarvon Basin

The term 'Carnarvon Basin' has been used in the literature to refer
to various Phanerozoic sediments draping the northwestern periphery of the
Western Australian Shield and presumably occupying an elongate crustal dep-
ression or 'basin'. The word 'basin', which generally implies a structural
unit, is rather inappropriate when applied to the sediments in the region
currently under review. In this review the traditional term 'Carnarvon
Basin' is retained for convenience, but the Carnarvon Basin is defined as a
sedimentary sequence, without structural connotations. The sediments range
from Silurian to Recent and are believed to have a maximum thickness of up
to 12 000 m. Pre-Permian sediments are known only from the southern part

of the region.



The basin is limited on the eastern side by Precambrian outcrops
of the Pilbara and Gascoyne Blocks. On the western side sediments generally
extend beyond the edge of the continental shelf, but the sediments in deep
water beyond the 200-m bathymetric coritour are largely beyond the scope of
this review. Since sedimentary sequences similar to those of the Carnarvon
Basin, particularly the Mesozoic and Cainozoic parts, extend around the
periphery of the Australian continent well'beyond the Carnarvon Basin region,
definition of the limits of the Carnarvon Basin in the axial direction is
somewhat arbitrary. The boundaries are here taken to be the North Turtle
Arch in the north and the Precambrian Northampton Block and adjoining ridges
in the south (Fig. 1). The basin covers an area of about 300 000 kmz, of
which about two-thirds is beneath the sea,

2.2 Exploration history

TheAearliest known geological investigations carried out in the
basin were by F.T. Gregory in 1861. The Geological Survey of Western Aus-.
tralia (GSWA) surveyed the northern Carnarvon Basin between 1900 and 1920,
and Maitland (1898, 1907), Woolnough (1928), Talbot (1929), Feldtman (1930),
and Forman (1937) worked with the Survey in the southern part of the basin.
In 1925 Clapp made the first attempt at assessing the basin's petroleum
possibilities. Geologists of 0il Search Limited conducted a comprehensive
survey in the basin; Dee § Rudd (1932) made a private investigation of part
of the Byro Sub-basin for that company. Following this, Condit (1935) pre-
sented the earliest published report indicating the possibility of a thick
Permo-Carboniferous marine section in the basin, Raggat in 1937 defined a
major part of the Permian stratigraphy and noted the presence of Cretaceous
and Eocene rocks but failed to recognise any Carboniferous or Devonian sedi-
ments. These were later recognised by Teichert (1949) who reported the
discovery of Devonian and Carboniferous sediments, based on palaeontolo-
gical evidence, in the Minilya district. Together, Clarke § Teichert (1948)
investigated the Cretaceous rocks in the area along the lower reaches of the
Murchison River. Since 1948 the Bureau of Mineral Resources (BMR) has con-
ducted extensive field mapping in the Southern Carnarvon Basin and a partial
list of its publications includes Condon (1954, 1955, 1956, 1962, 1965, 1967,
1968) Condon et al., (1956), Konicki, Dickins, § Quinlan (1958), and Perry §&

Dickins (1960). In 1968 Marathon Petroleum conducted a reconnaissance sur-
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face geological survey primarily to investigate the Lower Palaeozoic strati-
graphy in the basin. West Australian Petroleum Pty Ltd (WAPET) has carried
out geological investigations in the basin since 1954, and Burmah 0il Com-
pany of Australia (BOCAL) since 1964, and as a result of these companies'
widespread drilling programs a large amount of subsurface stratigraphic
information has become available. A comprehensive summary of previous work
carried out in the Carnarvon basin is given by Condon (1965, pp. 7-10).

Nearly the entire onshore area of the basin has been mapped geolo-
gically at a scale of 1:500 000 (two maps) during a large-scale mapping pro-
ject carried out by BMR between 1948 and 1956. A major part of the onshore
area has been mapped at a scale of 1:250 000 by the Geological Survey of
Western Australia and BMR, and eight first-edition maps with explanatory
notes (not including those for the Winning Pool Sheet area) have been pub-
lished. Memoir 2 of GSWA, 'The Geology of Western Australia', has a useful
chapter on the Carnarvon Basin.,

The Carnarvon Basin has received a lot of attention in oil ex-.
ploration in recent years and up until the end of 1975 a total of 212 petro-
leum exploration wells, plus 5 BMR stratigraphic well, had been drilled.
Most of the driiling has been concentrated in the onshore Cape Range area
(Exmouth Sub-basin), on Barrow Island, and in the Dampier Sub-basin. Few
wells have been drilled in the southern onshore part of the basin, where
prospectivity is considered to be low. The 0il companies WAPET and BOCAL
currently hold petroleum exploration title areas for much of the basin,

Well completion and geophysical survey reports on many petroleum exploration
company operations are available on open file at BMR under the terms of the
Petroleum Search Subsidy Act 1959-73 (PSSA). Copies of final reports on
subsidised operations can be bought from the Australian Government Publishing
Service and some private copying firms. Basic data from these operations,
such as seismic record sections, cannot be copied but can be viewed at BMR

in Canberra., The Western Australian Mines Department has released to the
public exploration information from some areas relinquished by exploration
companies.

Plate 1 shows simplified geology of the Carnarvon Basin and the
location of petroleum exploration wells and BMR stratigraphic holes. The

'drilling operations carried out by private oil companies (with the exclusion
of development wells) and BMR are listed in Appendix 1, The bibliography

offers a selection of the more important references and is not intended to



be comprehensive. A bibliography of the Carnarvon Basin containing all
known available information current to 31-12-69 has been produced by Ozimic
(1970},

2.3 Basin subdivision g

A regional structural subdivision of the Carnarvon Bﬁsin Tegion is
illustrated in Figure 1 (mainly after interpretations by WAPET and BOCAL).
Onshore, and particularly in the south, the Carnarvon Basin consists largely
of a number of meridionally-trending Palaeozoic structural sub-basins., The
most extensive of these is the Gascoyne Sub-basin occupying a large coastal
area extending both onshore and offshore and centred around Shark Bay. The
Gascoyne Sub-basin is bounded on the east by a north-south line of basement
ridges extending from the Northampton Block (a Precambrian inlier separating
the Carnarvon and Perth Basins) in the south at least as far north as Exmouth
Gulf. On the eastern side of this line of ridges there is a zone of down-
to-the-east normal faults (displacement is reversed in the Cretaceous se-

quence) known as the Wandagee-Yandi-Kennedy Fault System.

In the narrow region between the Wandagee-Yandi-Kennedy Fault
System and the outcropping Pregambrian rocks of the Gascoyne Block to the
east lie, from north to south, Ashburton, Merlinleigh, Byro, and Coolcala-
laya Sub-basins. These are a series of narrow assymmetrical troughs, elon-
gated north-south, containing mainly Permian sediments. With the exception
of the Coolcalalaya Sub-basin, these sub-basins are bounded to the east
where the sediments onlap Precambrian rocks. In the south the Coolcalalaya
Sub-basin abuts the craton along the major Darling Fault System,

West of the offshore portion of the Gascoyne Sub-basin sediments
extend into deep water on the Carnarvon terrace (Fig., 1) and in the Houtman
Sub-basin, which lies on ‘the continental slope southwest of Shark Bay.
These deep-water areas are currently the subject of a separate study within
BMR, For further information the reader is referred to Symonds § Cameron
(1977).

The Ashburton and Merlinleigh Sub-basins (Condon, 1954a) contain
about 5000 m of Palaeozoic (Silurian to Permian) and? Lower Mesozoic sedi-

ments overlain by a veneer of Cretaceous and younger rocks. They are
separated by a cross-basin feature (the Marrilla High) which shows evidence
of growth during-Early Palaeozoic--time (Jhomas § Smith, 1974), In GSWA



Memoir No. 2 no distinction is made between these two sub-basins and the
whole area is referred to as the Merlinleigh Sub-basin. The Geological

Survey recognises the Bidgemia Sub-basin (Condon, 1954a) as a narrow

featﬁre“péfalleling the southeastern margin of the Merlinleigh Sub-basin,
being restricted on either side by basement ridges and containing about
900 m of Devonian to Permian sediments.

A small Precambrian block, the Carrandibby Inlier, divides the

Merlinleigh Sub-basin from the shallower Byro and Coolcalclaya Sub-basins

(Condon, 1954) to the south. There has been some disagreement on whether
the Coolcalalaya and Byro Sub-basins should be regarded as part of the
Perth or the Carnarvon Basin. Reconnaissance gravity surveys carried out
in the area suggest that the Coolcalalaya Sub-basin is structurally con-
tinuous with the Perth Basin (Fraser, 1973), which it resembles in form
more than it does sub-units of the Carnarvon Basin (Konecki, 1958). The
Byro Sub-basin contains up to 1500 m of Permian sediments which are faul-
ted against the Carrandibby Inlier to the north. To the east the Sub-
basin is bordered by the Precambrian Shield and to the southwest it adjoins
the Coolcalalaya Sub-basin., Available stratigraphic evidence suggests
there are no stratigraphic grounds for separating the Byro and Coolcalalaya
Sub-basins, although separation on structural grounds has been suggested by
Konecki et al. (1958) and Condon (1968). It is evident that the definition
of a boundary between the eastern sub-basins of the Carnarvon Basin and

the Perth Basin must be rather arbitrary. In this review we follow the
Geological Survey of Western Australia (1975) in regarding the Coolcalalaya
Sub—baéin as part of the Perth Basin, and the Byro Sub-basin as part of

the Carnarvon Basin.

The Gascoyne Sub-basin (Condon, 1954a) contains generally north-

ward-dipping Palaeozoic sediments of Silurian age in the south overlain by
a veneer of Cretaceous and younger sediments. At the Early Cretaceous
unconformity, subcropping rocks become younger towards the north, ranging
from Silurian to Late Triassic (Thomas § Smith, 1974). As already indi-
cated, the Gascoyne Sub-basin lies to the west of an extensive basement |
ridge and fault system. The sediments of the sub-basin have ‘been uplifted
some 2500 to 3000 m relative to-the Permian troughs to the east, along the
Wandagee-Yandi-Kennedy Fault System. The Gascoyne Sub-basin is bounded on
the north and northwest by the Long Island and Rough Range Faults (Fig. 1].



The southern extent of the onshore part of the sub-basin is limi-
ted by the Northampton Block. Offshore, the results of a reconnaissance
aeromagnetic survey conducted by BMR (Spence, 1962) near the Abrolhos
Islands suggest that an offshore basement ridge trends in a northwesterly
direction from the Northampton Block. The Geelvink Channel seismic and
magnetic survey, carried out in the area by BP Petroleum Development
Australia, confirmed the existence of a basement ridge in the area and
further defined the position of what is described as a basement 'hinge-
line!' which may involve normal faulting. The Zuytdorp seismic survey
(Continental 0il Company of Australia, 1973) also indicated the existence
of a 'westward plunging nose coming off the Northampton Block' which
Continental named the 'Easter Ridge'. Gun Island No. 1 well (BP Petroleum
Development Australia, 1969) was drilled in the Abrolhos Islands south of
the basement ridge. The nature of the succession penetrated established
the vigorous development of the Perth Basin south of the ridge in the
Jurassic and Triassic. Since the Triassic, sedimentation has been continuous
across this ridge, but the ridge nevertheless serves as a convenient boun- |
dary between the offshore Carnarvon and Perth Basins.

In the offshore part of the Gascoyne Sub-basin, west of the town
of Carnarvon, aeromagnetic data, supported by results of the Geelvink Channel
seismic and magnetic survey, indicate an area of relatively shallow baseﬁent

‘referred to as the Bernier Platforﬁ (Fig. 1). This basement ‘platform' has
a generai north-south trend, but there are indications of an east-northeast-
trending spur off the main platform, which possibly continues onshore (Geary,
1970).

In the northern half of the Gascoyne Sub-basin there has been ex-
tensive block-faulting with a dominant north-south trend during post~Triassic,
pre-Aptian time. The overall synclinal form of the sub-basin has been modi-
fied in the central area by horsts and grabens and destroyed in the north,
particularly under the Exmouth Gulf, by east-dipping blocks separated by
down-to-the-west normal faults. Along some of the major faults minor reverse
movements of 50-300 m, which occurred during the Late Tertiary, have produced
asymmetrical anticlines in the overlying Tertiary and Cretaceous sediments.

To the north of the Gascoyne Sub-basin are the Exmouth, Barrow, and
Dampier structural sub-basins which appear to have formed a continuous depo-
sitional trough during the Jurassic, following block-faulting of the region

in Early Jurassic times. The faulting occurred in a dominantly tensional
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regime at the time of a postulated collapse of the western side of the Car-

narvon Basin (Veevers, 1971) and may be related to the northwesterly 'pull-
apart' associated with the break up of Gondwanaland (See Chapter 4).

The -Exmouth Sub-basin is the most southerly of these three sub-

basins and forms an elongate Mesozoic trough containing some 5000-7000 m of
mainly Jurassic marine and fluviatile sediments, It is bounded to the south-
east by the Rough Range'Fault, a normal fault with a down-to-the-basin throw
of up to 3000 m in the pre-Cretaceous, and plunges northeast into the Barrow
Sub-basin, the southern limit of which is arbitrarily defined as the southern
edge of the Neocomian Barrow Group. The position of the western boundary of
_the Exmouth Sub-basin is not accurately known but is for convenience taken as
the edge of the Continental Shelf,

The Barrow and Dampier Sub-basins (Mollan et al, 1969) lie entirely

offshore from the Pilbara Block and form a northeast-trending elongated
trough dominated by Mesozoic downwarps. The sub-basins are bounded to the
east by the down-to-the-west Enderby, Flinders, and Long Island Fault ‘System,
separating them from the Peedamulla, Cape Preston, and Pilbara Shelves.
They are flanked to the west by the Rankin Platform and its southern extension
a high regional trend comprising block-faulted Triassic and Early Jurassic
sediments unconformably overlain by a sequence (over 3000 m thick in the
West Tryal area) of Cretaceous, Tertiary, and Quaternary sediments. In the
Mesozoic downwarps, the sedimentary sequence is at least 5000 m thick and
consists of Middle Jurassic to Early Cretaceous marine, deltaic, and fluvial
sediments. Recent seismic data have indicated sedimentary sections of over
15 000 m in some areas of the Barrow Sub-basin with the possibility of a
thick Palaeozoic sequence at depth. Complexly faulted Permian, Triassic,
and Early Jurassic sediments are considered to underlie the downwarps but
to date have only been penetrated on the high eastern and western flanks
of the trough.

Despite some differences in structural style there appears to be
no tectonic or depositional break between the Barrow and Dampier Sub-basins,
with the Dampier Sub-basin being continuous with, and forming the northeast
extension of, the Barrow Sub-basin (Kaye et al., 1972).



The Dampier Sub-basin covers an area of about 52 000 km?. It is
limited to the north by a faulted north-trending basement extension, the De
Grey Nose; to the southeast the Pilbara Shelf, an area of thin sedimentary
cover, forms a hinge feature separating the deep basin centre from the Pil-
bara Block (Fig. 1). The Rankin Platform flanks the western side of the
‘sub-basin and is one of the four main positive trends differentiated in
this area, the other three being, from west to east, the Madeline-Dampier
Trend, the Legendre-Rosemary Trend, and the Enderby Trend. The main sedi-
ment source for the sub-basin is the Pilbara Block. A northwesterly source
of clastic material is believed to have existed at least in the Early Mesozoic
and possibly through to the Late Cretaceous (Kaye et al., 1972)., A wedge of
basinward-thickening Tertiary sediments onlaps the entire Mesozoic substruc-
ture.

The Beagle Sub-basin lies to the northeast of the Dampier Sub-basin

and is partly separated from it by the De Grey Nose. It is bounded to the
north by an outer platform area considered to be similar to the Rankin Plat-
form and to the south by the Pilbara Shelf, and is restricted in the northeast
by the block-faulted south-trending Turtle Arch (BOCAL, 1974). Other features
within the sub-basin include the Beagle Trough and the Picard Trend. The
Beagle Trough is a major Mesozoic depositional downwarp which appears to form
the northeastern extension of the Lewis Trough of the Dampier Sub-basin.
Immediately north of the trough is a series of structurally positive features
referred to as the Picard Trend, on which the first exploratory well in the
sub-basin, Picard No. 1, was drilled.

The Exmouth Plateau (Fig. 1) lies adjacent to the continental shelf
to the northwest of the Exmouth, Barrow, and Dampier Sub-basins. As defined
by Wilcox § Exon (1976), the plateau is restricted:by the ZOO‘and 2000 m
bathymetric contours and is limited to the northeast by a subsea canyon (Swan
Canyon) debouching northward at around 117°30'E. The physiography of the
plateau is described by Falvey § Veevers (1974).

The regional geology of the area has been inferpreted from 12 000
km of gravity, magnetic, and reflection seismic data from the BMR Continental
Margin Survey; from 6000 km of reflection seismic profiles recorded by Esso
Australia, Australian Gulf 0il, and Shell Development (Australia); and from
ties with exploration wells in the Carnarvon and Canning Basins. The Exmouth
Plateau trends in a predominantly northeasterly direction and is characterised

by gentle warping and extensive normal fauiting of pre-Cretaceous sediments,
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A major arch (Exmouth Plateau Arch) and; syncline (Kangaroo Syncline) on the
plateau lie parallel to the Rankin Platform at distances of about 200 km and

80 km to the northwest, respectively. For an interpretation of existing in-
formation on the Exmouth Plateau the reader is referred to Wilcox § Exon
(1976).

2.4 Structure

The structure of the southern part of the Carnarvon Basin has been
described in detail by Condon (1968). This part of the basin is subdivided
into a number of minor sub-basins (Condon, 1965b) éeparated by ridges of
Precambrian basement which mostly appear to have been structural ‘highs'
for most of the time since the basin's inception. During the Palaeozoic
and the greater part of the Triassic, an age when tectonically stable con-
ditions generally prevailed, the sub-basins sagged as sediments were laid
down and the original structural relief of these ridges increased. The
most prominent ridge is the Wandagee Ridge, a south-trending feature which
is located west of the Wandagee Fault and which forms the boundary between
the Merlinleigh and Gascoyne Sub-basins. .

In the Late Triassic-Early Jurassic extensive block-faulting occ-
urred throughout the Carnarvon Basin region., It is thought to have developed
in a taphrogenic regime linked with continental rifting, a phase marking
the beginning of a process which led finally to the rupture of this part
of the Gondwanaland continental block (Veevers, 1971 - see Chapter 4).

Block faulting developed around the continental margin, trending from almost
north-south in the southern sub-basins to north-northeast in the Exmouth
and Barrow Sub-basins and to northeast in the Dampier and Beagle Sub-basins.
Most of the faults of this phase are normal with blocks downthrown towards
the west or northwest. The majority of faults were active during the Jura-
ssic but movement along some continued into the Late Cretaceous. Evidence
in support of pre-Neocomian fault movement is found along the Flinders and
Enderby fault zones and along the Rankin Trend (Fig. 1) where thick Jura-
ssic sections have been intersected in the downthrown blocks but are gene-
rally lacking on the upthrown blocks. In the Enderby fault zone, synde-
positional faulting about the horsts has induced supratenuous folds in ad-
jacent Jurassic and Cretaceous sediments (WAPET, 1973).
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The normal down-to-the-west Enderby and Flinders fault zones separate
the shelf area from the western basinal area referred to as the Dampier Sub-
basin in the north and the Barrow Sub-basin in the south, The faulted shelf
area borders the present-day coastline and comprises Precambrian to Early
Triassic rocks unconformably overlain by a thin cover of Cretaceous and Ter-
tiary sediments, The shelf area is divided from north to south into the
Pilbara Shelf, the Cape Preston Shelf, and Peedamulla shelf, which resemble
fault-segmented, en echelon repetitions of a western shelf area in the
Gascoyne Sub-basin further to the south.

As indicated previously, the Barrow and Dampier Sub-basins contain
a great thickness of Jurassic and Cretaceous sediments. In the centre of
the basin, the thickness has been estimated at up to 6000 m from seismic and
gravity data, Madeleine No. 1 well, drilled on the structurally positive
Madeleine-Dampier Trend in the Dampier Sub-basin, intersected over 1800 m
of Neocomian and Jurassic sediments before reaching total depth in the Middle
Jurassic,

The Dampier Sub-Basin is restricted to the north by a south-trending
basement ridge, the De Grey Nose. The northwestern margins of the Barrow
and Dampier Sub-basins are marked by upfaulted horst blocks which coincide
with positive gravity anomalies. In BOCAL'S area to the north, the Rankin
Platform comprises a pre-Cretaceous (Triassic/Jurassic) horst block complexly
segmented into a series of en echelon blocks draped by Cretaceous and thick
Tertiary sediments. Farther to the south and offset to the northwest from
the Rankin Platform the northwestern margin of the Barrow Sub-basin is marked
by a central graben bounded by horsts on either side. This northeast horst
trend has been indicated by seismic and gravity data to extend as far south
as the Exmouth area and the term 'Yardie-North Rankin Trend' is used to
describe the overall feature.

On the seaward side of the Rankin Platform but still within the limits
of the Dampier Sub-basin, BOCAL recognise a structurally high area of up-
thrown fault blocks which they refer to as the Deep Water Trend. Since there
is no well control on or near the trend, the ages and lithologies of rocks
present are extrapblated from wells to the southeast. Between the Deep Water
Trend and the Rankin Platform lies a well defined trough first recognized
- from the Montebello-Turtle Marine seismic survey (BMR File no. 72/509) in 1972
and since named the Victoria Trough. It is thought to contain in its deepest

parts over 2250 m of Jurassic sediments. These are probably claystones and
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sandstones similar to those in the Kendrew Trough southeast of the Rankin
Platform (see below) and should therefore have a similar hydrocarbon potential

(BOCAL, 1975).

. The Mesozoic structure in the Dampier Sub-Basin is. characterised by
a relatively complex system of fault-blocks which probably gave rise to palaeo-
topography of fault scarps and basins during the Jurassic, Most of the blocks
in the sub-basin would have been covered with sediments by the latest
Jurassic, Exceptions were the Rankin Platform blocks, the highest of which
remained emergent until the Aptian. Conditions were favourable for the for-
mation of drape closures in the overlying Late Jurassic and Cretaceous sedi-
ments in association with the fault-blocks. Shoreward from the Rankin Platform
several major structural features trending roughly northeast have been recog-
nised in the Dampier Sub-basin by BOCAL and these converge in a northerly
direction towards the De Grey Nose. From northwest to southeast they are:
The Kendrew Terrace: a sedimentary downwarp which narrows towards the De
Grey Nose and is probably Late Jurassic to Cretaceous.
The Madeleine-Dampier Trend: an anticlinal feature in Jurassic and Early
Cretaceous sediments which is possibly due to drape over pre-Jurassic fault-
blocks.
The Lewis Trough: a relatively narrow, deep, structurally uncomplicated
depression with a thick Jurassic and Cretaceous sectioﬁ ranging to over 3000 m
thick in the axial zone. _
The Lengendre-Rosemary Trend: a complex, elongate horst-like structure re-
lated to two independent fault zones initiated in the Jurassic, the first
being downthrown to the southeast and the second to the northwest.
The Enderby Fault Zone: a fault complex with associated horsts, grabens,
and half-grabens. Syndepositional movements along the faults are charac-
teristic of this zone which was originally considered as part of the Pilbara
Shelf but is now included in the Dampier Sub-basin (Powell, 1973).

These trends do not appear to extend south into the Barrow Sub-basin,
however seismic evidence there is generally poor below the base Muderong
reflector (Early Cretaceous). A major flexure on the base Muderong, which
is thought to be related to deep seated horst blocks, passes through Barrow
Island but appears to die out northward before reaching the Dampier Sub-
basin (WAPET, 1972).
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After the initiation of the main positive trends in the basin, pro-
bably in the Early Jurassic, uplift in the early Middle Jurassic resulted in

some minor erosion along the basin edges and on the De Grey Nose. During the
Late Jurassic and Neocomian, uplift and erosion occurred over most of the sou-
thern Carnarvon Basin with sedimentation apparently continuous throughout the
Neocomian only to the north and possibly to the west of Barrow Island. Uplift
caused rejuvenation along some north-south trending faults which fragmented
the earlier horst blocks. Because there have been several erosional periods
in the Late Jurassic - Early Cretaceous, preservation of lithology and strati-
graphy across faults is variable.

In the northwestern part of the Carnarvon Basin there is widespread
evidence for the existence of a mild tectonic phase during the Tertiary,

A series of broad north-northeast-trending anticlinal folds
developed in Tertiary and Cretaceous rocks in the Gascoyne, Exmouth and
Barrow Sub-basins and were probably folded in the Late Miocene (Playford and
Johnstone, 1959). The Cape Range Anticline on North West Cape, formed in
Miocene limestone, is the largest of these structures, being 100 km long with
a structural relief of 450 m. The Rough Range Anticline runs parallel to the
Cape Range Anticline to the southeast of the latter and is 70 km long with a
structural relief of 90 m. The Giralia Anticline south of Exmouth Gulf is
another large structure with a length of 130 km and a structural relief of
210 m. There is evidence that this structure was initiated in the Cretaceous.
Smaller structures belonging to this series onshore in the northern Gascoyne
Sub-basin include the Marrilla, Warroora, Chargoo, Gerardi, Chirrita, Minilya,
Grierson, Boolan, Yankie Tank and Cape Cuvier Anticlines. Further north, the
Barrow Island Anticline shows evidence of growth in the Lower Cretaceous where
the structure appears to be a broad north-plunging nose fault bounded to the
west, south and east (WAPET, 1973). However, the anticlinal structure which
developed at the base of the Miocene Trealla limestone and which has at least
25 m vertical closure and 10 000 hectares of areal closure provides evidence
that significant arching also occurred in the Tertiary,

The Rough Range and Giralia‘Anticlines are associated with high angle

reverse faults on their eastern flanks where movement appears to have been
.localized by older, normal faults. A'Rough Range the normal fault was last
active in the Late Jurassic or Early Cretaceous. Rough Range South No. 5 well
fntersected an interval along the reverse fault in which 126 m of Lower Cre-
taceous sediment was repeated. Further evidence of reversal of movement along
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old normal faults is found along the Wandagee Fault which has a normal down-

to-the-east throw of 2500-3000 m in Pre-Cretaceous sediments and a reverse
throw of up to 200 m in Cretaceous sediments at different points along its

length. The reverse movement along this fault ‘dies out in the incompetent :
shales of the Early Cretaceous Winning Group and has surface expression in
broad asymmetrical anticlines in Late Cretaceous and Tertiary rocks. There
is some controversy as to whether these features are a result of a post-
Middle Miocene compressional phase or whether equilibrium adjustment (rebound)
or inverted basin movement may be responsible., In the Barrow and Dampier
Sub-basins and their adjacent borderland blocks there is no evidence of any
compressional features, at least in the Mesozoic and Tertiary, and structural
forces operating in these areas appear to have been entirely tensional.

The Cretaceous and Tertiary sequences at various localities through-
out the basin are locally effected by minor faulting and rejuvenation of

older fault systems.

2.5 Stratigraphy and basin development

A generalised stratigraphic table of the Carnmarvon Basin is presented
in Table 1. Stratigraphic tables for individual wells in various parts of
the basin are presented in Appendix 3 and well correlation charts across the
main sub-basins are shown in Plates 7 to 11. These latter were prepared by
A, Mond of BMR in 1975 for the ESCAP Stratigraphic Atlas, They are based on
company interpretations.

The present stratigraphic subdivision of the Carnarvon Basin has
evolved since the turn of the century and many of the Palaeozoic, Cretaceous
and Tertiary umnits, which were first recognised in the southern part of the
basin but which have since been identified in the northern and offshore parts
of the basin, are described in detail by Condon (1954, 1965, 1967 and 1968).

A number of published papers deal with the stratigraphy of particular
areas. The Jurassic and Neocomian units of the Exmouth Sub-basin are des-
cribed by McWhae and others (1958). Parry (1967) and Crank (1973) discuss
the geology of Barrow Island. The following publications by BOCAL personnel
cover the Dampier Sub-basin and Rankin Platform; Kaye and others (1972},
Martison and others (1972), Powell (1973) and Dewhurst (1973). A recent
account of the stratigraphy of the Northwest Shelf is given by Powell (1976].



TABLE 1

GENERAL

ISED STRATIGRAPHY OF THE CARNARVOMN BASIN

{after Themas and Smith, 197%)

AGE UNIT DEPOSITIONAL ENVIRONMENT
Pliocene Unnamed unit
Pilgramunna Formation
Hiocene Trea]la Limestone
TERTIARY pe Range Grou up.
vvvvvvvvvvvvvvvvvyvvvvvvvvvvvvvvvvv VVVVVVVVVVVVY VY YVVVWVVY]
Eocen Giralia Calcarenite "
VYT vV YV VY VY VNV VY VYV VY VY T OVY PVV IV VY T YV YV VY YV VYV VYWYV Marine
Paleocene Cardabia Grou up,
vvvvvvvvvvvvvvvvvv}vvvvxvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv VVVYVVVVVVVVVVWVYVY]
Late Miria Marl
oo]onga Calcilutit
VVVVVYVYVVY vvvvvvvvvvvvvvvvvvvvvvvvvvvvvw
Gearle Siltstone
2 S ¥Windalia Radiolarite
CRETACEOUS = é% Huderong Shale
= ong Sandston
Early vvvvvvwwvvv vvwvvvvvvvvvvwvwvwvwvw\
Barrow Formation Deltaic
or to
¥ogatti Sandstone Fluvial
Late Dupuy Member
Lsarmanth Fm. Marginal Marine -
JURASSIC Hid or Dingo Claystone to 1o
Early Legendre Fm, Nonmarine Deltaic
Late ﬁungaroo Fornation Fluvial to marginal marine
TRIASSIC Mid 0
Earlxv Locker Shale Harlne to marginal marine
VVVVYVVVVVVVVY VWAV TVVVVV Y VYV VYV VYV VYV VY VWYYV VY YV VY VV VYV VYV VY VWYV VYV VYV VY Ve
Artinskian Kennedy Group Harlne and
Byro Group marginal
Tatarian Yooramel Grou parine
PERMIAN YVVVVVVYVVVYVYVYVVVVVYVVYYVVV VY VVVVY VYV VU VYV VYV VY VVV VYV VY VY
Callytharra Formation Marine
Sakparian Glacials
' Lzons Grouev marine to lacustrine
VVVYVVVVVVVVVVVYVVEVVVVY VYV VYV VVYY VYV VYV VY YV VY VUV VTV YV PV VYV YV VYV VWYY VYV VYV VY
Yindagindy Formation "Deltaic? to marine
CARBON IFEROUS ¥111ianbury Formation
Moogooree Limestone Harine
VVVYVVYVVVVVYVVYY Y VVVYYVVY VYV VWYYV VAV VV VY VYW IVVY VV VWYV VVVVV VY VYV V VY VYV VVVVV VY
KRN Willaraddie Formation 3 Near shore marine
Munabia Sandstone Shelf to
Gneudna Formation Basinal
vvv¥3”a GYwacke Continental
YVVVVYVVVVVVVVVVVV YV VYV VYVVV VYV Y VWV VYV VY Y VVVVVVVVVVVVVVVYVVVVVVVVY
SILURTAN Dirk Hartog Formation Shelf
Tumb]agooda Sandsto Continental
VVVYVVVVVVV VYV VYV VVVVVVVV VYV VYV VY VYV VYV VAV VVVVVVVVVVVVVVVVVVVVVVVVVVVVVvv
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A comprehensive and detailed description of the stratigraphy of the
whole of the Carnarvon Basin is given by GSWA (1975). Thomas and Smith (1974)
have also described the stratigraphy and development of the basin. Their

description has provided the basis for the following summary.
Silurian
Silurian sediments subcrop extensively in the Gascoyne Sub-basin and

probably extend as far north as the Exmouth Gulf area, The Early Silurian
(and possibly Ordovician) Tumblagooda Sandstone (Clarke and Teichert, 1948)

is a thick sequence of fluviatile red-bed sediments deposited under continen-
tal to estuarine conditions. Up to 1200 m of continuous exposure of this
formation crops out in river valleys on either side of the Northampton Block,
in the Gascoyne and Coolcalalaya Sub-basins. The type section extends for
some 70 km along the Murchison River Gorge from near Hardabut Pool to Second
Gully Point. In the Coolcalalaya Sub-basin the unit has an estimated maximum
thickness of up to 2100 m. It has been penetrated in the wells Kalbarri No.
1, Tamala No. 1, Marrilla No. 1, Wandagee No. 1, Quail No. 1, Dirk Hartog 17B,"
Yaringa No. 1, and in a number of water bores near the Carnarvon township.
The formation comprises a sequence of coarse, red, crossbedded sandstones with
associated lenticles of fine, silty sandstone considered to have been deposited
in the downthrown area, following the relative uplift of the Precambrian
hinterland along the Darling Fault. The upthrown Precambrian rocks provided
a prolific source of sand during the Silurian, and with continued sedimentation
and subsidence of basinal areas, activity along the Darling Fault continued.
Planation of the eastern land mass gradually exhausted the terrigenous
supply of material and in the later part of the Silurian relatively quiescent
shallow marine and tidal flat conditions prevailed. The sequence deposited
during this time consists of a red-bed succession of chocolate mudstones,
purple dolomites, limestones, anhydrite and thin salt beds and is called the
Dirk Hartog Formation (McWhae et al., 1958 p. 31). It does not crop out but

has been intersected in a number of wells in the Gascoyne Sub-basin. The tYpe
section for this formation is between 665 m and 1404 m in Dirk Hartog 17B well,



Late Devonian-Early Carboniferous

No sediments were deposited in the Early Devonian but following ‘this
a series of well-bedded, uniform, shallow marine shelf sediments were deposi-
ted over a wide area of the basin. The sequence largely comprises interbedded
limestones (possibly associated with reef complexes) and shallow marine sand-
stones with some localized development of thick deltaic sandstones and boul-
der conglomerates along the eastern basin margin. In the Merlinleigh Sub-
basin an outcropping sequence, 2200 m thick, of poorly-sorted, shallow marine,
terrigenous clastics and shelf carbonates onlaps the Precambrian basement,

The Devonian units from the base upwards are as follows:
the Nannyarra Greywacke (Condon, 1954a; type section at southern end of
Gneudna paddock on Williambury Station, 23058'5, 115013'E) a continental

conglomeratic deposit; The Gneudna Formation (named Teichert, 1949, defined

Condon, 1954a, p. 13, revised Condon 1965; -type section same as before)

or richly fossiliferous calcarenites, limestones and sandstones; the Munabia
Sandstone (Teichert, 1949, amended Condon 1954a; type section in Gneudna
paddock on Williambury Station), a mainly clean "sparkling' quartz sandstone,

often cross-bedded; the Willaraddie Formation (Condon, 1954: type section

2.8 km northwest of Gneudna Well), of poorly sorted conglomeratic sandstones
and siltstones.

In the early Carboniferous succession the basal unit, the Moogooree
Limestone (Teichert 1949, Condon 1954a: type section is 4 km northwest of
Gneudna Well), consists of interbedded calcarenite and calcilutite. The
overlying interbedded poorly sorted sandstone and cross bedded torrential
conglomerates of the Williambury Formation ("Williambury Sandstone" of Tei-

chert, 1949, amended Condon, 1954a: type section in Gneudna paddock, 4 km
southeast of Williambury homestead) are in turn overlain by the Yindagindy
Formation ("Yindagindi Limestone" of Teichert, 1950, amended Condon 1954a:
type section is 4 km west of Williambury homestead). This uppermost Carboni-
ferous unit dominantly comprises thin beds of sandstone with minor layers of
fossiliferous, oolitic calcilutite.

Sediments in this time sequence have been recognised in wells drilled
as far north as Rough Range (Gascoyne Sub-basin) and the Robe River area
(Peedamullah Shelf).
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Permian

Towards the end of the Carboniferous, the eastern basin margin was
uplifted and this provided a new source of material for the area. Glaciers
formed in the eastern highlands and during the Early Permian deposited the
Lyons Group ''tillites'" into the marine trough of the Carnarvon Basin. The '
Lyons Group (''Lyons Conglomerate" of Maitland 1912, amended Teichert, 1950)
is the basal Permian (Sakmarian) unit which unconformably overlies the Lower
Carboniferous rocks where present., It comprises marine siltstone and lithic
sandstone, containing a number of boulder beds (tillites) which are believed
to have originated as a result of ice rafting in the uplifted Pilbara Block.
Over 2300 m of this unit was penetrated in the Remarkable Hill No. 1 well and
the outcrop thickness of the seduence is over 1500 m. The type section of the
Lyons Group is along the north side of the Wyndham River (Condon, 1967).

The Carnarvon Basin had regained tectonic stability by the Artinskian,
during which time a widespread sequence of largely black shales and fine
sandstones was deposited in the basin, which was possibly silled at the time.

The Sakmarian-Artinskian Callytharra Formation ("Cathythara Limestone'" of

Condit, 1935, amended Condon, 1954a: type section 1 km west of Cathytharra
Spring) overlies the Lyons Group and comprises a fossiliferous siltstone and
shale unit with minor beds of limestone. Disconformably overlying this for-
mation is the Artinskian Wooramel Group ('Wooramel Sandstone' by Condit,
1935, amended by McWhae et al., 1958 § Konecki et al., 1958), a sequence
consisting of mainly quartz sandstone and greywacke with minor siltstone and
shale.

The type locality for the Wooramel Group is in the Byro Sub-basin
from Gap Pool to One Gum Creek junction on the Wooramel River. This unit
is succeeded by the siltstones, black fossiliferous shales and fine sandstones
of the Byro Group ("Byro Limestone Group" of Dee and Rudd, 1932, "Byro For-
mation" of Condit, 1935, redefined Condon, 1954a). A 1250 m thick complete
sequence of this unit was penetrated in Kennedy Range No. 1 well. The upper-
most Permian Kennedy Group ("Kennedy Sandstone" of Condit, 1935, "Kennedy

Stage" of Raggatt, 1936, amended Condon, 1954a) a marine sandstone unit, re-
presents the closing regressive stages of Permian sedimentation in the sou-
thern part of the basin, prior to a long period of non-deposition. In the
northern Carnarvon Basin sedimentation continued from the Late Permian into
the Early Triassic without any major tectonic break. No formal names have

been given to these sequences.
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Permian sediments only outcrop along the eastern edge of the Merlin-
leigh Sub-basin, with the thickest surface sections being in the Kennedy
Range area and measuring in excess of 4000 m. The strata, from well control,
are known to underlie a large area of fhe noftﬁérn Géscoyne Sub-basin and have
been penetrated on the Peedamulla Shelf. They are probably present at con-
siderable depth in the Exmouth, Barrow and Dampier Sub-basins.

Triassic

The Triassic sequence is a regressive sequence which has only been
preserved in the northern part of the'basin, in the Exmouth, Barrow and
Dampier Sub-basins and on the bordering Peedamullah Shelf and Rankin Platform.
Scattered outcrops of Triassic sediments occur in the southern Gascoyne Sub-
basin adjacent to the Hardabut Fault but these are correlated with the Kocka-
tea Shale and Wittecarra Sandstone of the Perth Basin.

In the north two formations, the Locker Shale and the overlying
Mungaroo Formation, are distinguished. The Early Triassic Locker Shale is a

widespread unit which overlies the Kennedy Group with probable disconformity.
It is a fine grained marine unit which passes upwards and regresses into the
Middle Triassic sandy deltaic to fluvial sediments of the Mungaroo Formation.
The wells Onslow No. 1 and Long Island No. 1 are the type wells for the
Locker Shale and Mungaroo Formation respectively.

In the Onslow-Long Island area the Mungaroo Formation ('Mungaroo
Beds'" of Parry, in WAPET, 1967, amended GSWA, 1975) consist of interbeds
of fine to coarse grained, clean sandstones alternating with red to brown
claystone and rare coal. However, the likely equivalents penetrated in the
North Tryal Rocks-North Rankin Trend area are fluviodeltaic claystones and
thick porous sands which are generally coarser and contain higher percen-
tages of porous sand. _

A near-shore marine influence is evident in the Late Triassic
sections penetrated by Enderby No. 1 and De Grey No. 1.

The age range of the Mungaroo Beds is from Middle to Late Triassic
on the Peedamulla Shelf but on the Rankin Platform and in the Exmouth Sub-
basin it extends into the Early Jurassic without evidence of any major break
in deposition or change in lithology. No complete Triassic sections have been
intersected in the basin to date.
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Jurassic

The regressive conditions of Late Triassic sedimentation continued
into the Early Jurassic except in the inner parts of.the Dampier and Beagle
Sub-basins where there is evidence of an unconformity between the Carnian
and the Toarcian (Powell, 1976). Faulting probably began around the end
of the Early Jurassic and lead to the formation of the Exmouth-Barrow-Dampier
‘trough, flanked by structurally high remnants of the older basin (Peedamulla,
Cape Preston and Pilbara Shelves, Gascoyne Sub-basin and Rankin Platform).
The horst blocks initiated during this period contain the hydrocarbon accu-
mulations of the Rankin Platform.

During the Middle to Late Jurassic, subsidence and rapid sedimen-
tation continued in the basin with up to 5000 m of marine sediments (Dingo
Claystone and equivalents) being deposited in some of the deepest areas,
Along the shallower eastern margins where paralic conditions predominated,
the sandy equivalents of the Learmonth (approximately 1600 m thick in Sandy
Point No. 1) and Legendre Formations were deposited.

The Dingo Claystone (McWhae et al., 1958) was first described in

the Cape Range area and the type section, consisting of 3494 m of massive
marine claystone with minor interbeds of dolomite, limestone and silty sand-
stone, was intersected in Cape Range No. 2 well between 1130 m and 4624 m
(T.D.). The probable equivalent formation intersected in Barrow Deep No. 1
contains significant sandstone intervals,

The Dupuy Member of the Dingo Claystone was deposited in the north-

eastern area of the Barrow Sub-basin during the Tithonian. It is considered
to have beeﬁ deposited in a nearshore marine environment and consists of very
fine to fine-grained, variably argillaceous sandstone, interbedded with dark
grey and brownish grey shales (type section in Barrow No. 25 well),

The Learmonth Formation (McWhae et al., 1958) is the lateral equi-
valent of the Dingo Claystone along the southern and eastern margins of the
Exmouth Sub-basin. The transition between these two formations is rapid and
this can probably be attributed to relative fault block movement in associa-
tion with basin subsidence during their time of deposition. The formation
was deposited under paralic conditions and mainly comprises kaolinitic sand-
stone and siltstone with interbedded coal. The type section is in Rough
Range No. 1 well between 1216 m and 1890 m.
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In the northeastern Dampier Sub-basin for much of the Middle and

Upper Jurassic fluvial and deltaic sedimentation, with brief marine incur-

sions, prevailed, resulting in the deposition of the Legendre Formation

of Kaye and others (1972). - ' - '
There appears to have been no Jurassic sedimentation on the Peeda-

mulla and Cape Preston Shelves, but in the Barrow and Exmouth Sub-basins

the total thickness of the sequence has been estimated at over 7000 m.

Deposition in the Middle to Late Jurassic period was probably continuous

in the deeper parts of the basin but a period of faulting and erosion (Powell,

1973) has been recognised in the Dampier and the southern Barrow Sub-basins.

During the same period the southern Carnarvon Palaeozoic Sub-basins were

subjected to uplift, extensive block-faulting and deep erosion.

Early Cretaceous (Neocomian)

The cycle of deltaic and fluvial sedimentation, which was initiated
in the Jurassic (represented by the Dupuy Member) continued into the Neo-
comian in the Barrow and Dampier Sub-basins where it reached maximum deve-
lopment in the Barrow Formation (''Barrow Group" of BOCAL, 1968, amended
G.S.W.A., 1975). As a result, more than 1400 m of coarse clastic sediments
accumulated in the Barrow Sub-basin. The Barrow Formation is a sequence
(first intersected in Barrow No. 1, type section between 909 m and 2181 m)
consisting mainly of medium to coarse grained and often conglomeritic sand-
stone with thin interbeds of shale and claystone. These interbeds are in-
dicative of the occasional brief marine incursions in what is considered to
be a broadly deltaic sequence which generally beéomes progressively less
marine upwards in the section. The uppermost sediments in the Barrow For-
mation are probably entirely fluvial.

The thickest known section (1240 m) of Barrow Formation was pene-
trated at Pasco Island. 0il Sands occur within the Barrow Formation in the
Barrow Sub-basin at Pasco and Barrow Islands and have also been penetrated
by Legendre No. 1 well in the Dampier Sub-basin but are non-commercial,

The Barrow Formation is restricted to the Barrow and Dampier
Sub-basins., It is absent on the marginal shelf areas of these sub-basins and
is represented by time equivalent marine shales on the Rankin Platform, In
the Exmouth Sub-basin where Neocomian sedimentation was not extensive, the

Wogatti Sandstone (McWhae et al,, 1958) is the time equivalent of the Barrow
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Formation. This unit has a maximum thickness of 107 m and consists of
coarse-grained, argillaceous, continental sandstone occurring in a belt
along the downthrown side of the Rough Range Fault. The type section is in
Rough Range No. 1 well between 1109 m and 1216 m.

During the late Neocomian times there was considerable uplift and
erosion involving the truncation of the Palaeozoic Sub-basins to the south

of the Long Island Fault.

Early-Late Cretaceous (Aptian-Cenomanian)

A period of marine transgression associated with continental break-
up commenced in the northern part of the basin (Beagle and Dampier Sub-basins)
in the Neocomian but did not reach the Barrow Sub-basin or further south
until the eérly Aptian (as represented by the unconformity in Table 1.). The
transgression covered most of the Carnarvon Basin with a relatively uniform

veneer of mainly argillaceous sediments, referred to as the Winning Group

('Winning Series'" of Raggatt, 1936, Fairbridge, 1953; and Johnstone et al.,
1958). These sediments transgressed the previously emergent Peedamulla and
Cape Preston Shelves and provided a cap seal for the faulted Upper Triassic-
Lower Jurassic reservoir rocks of the Rankin Platform, and also covered most
of the southern Palaeozoic Sub-basins.

The Winning Group is thickest (1500 m) to the northwest of Barrow
Island but thins to less than 100 m in the southern part of the basin. The
basal unit in the group, the Birdrong Sandstone (''Birdrong Formation' of
Condon, 1954a, amended GSWA, 1975), comprises weakly lithified quartz sand-
stone, commonly glauconitic, with lesser amounts of interbedded siltstone
and quartz greywacke. This unit has an average thickness of 15-30 m and
its type section is located 1 km west of Birdrong Spring in the Kennedy
Range. The overlying Muderong Shale (Condon, 1954a) was deposited to the
end of the Aptian un&er more established marine conditions. This unit

consists of shale, claystone and siltstone and contains an upper member,

the Windalia Sand, which represents the last major influx of sand into the

basin during the Cretaceous. This member is the main producing horizon in
the Barrow Island Field and comprises a very fine to fine grained, shaly,
glauconitic sapdétone with a high porosity and low permeability. the type
section for the Muderong Shale is 2.1 km west-southwest of the Muderong Bore
on Middalya Station (24°08'03"S, 114°45'49"E). The Windalia Radiolarite
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(Condon, 1954a, Condon et al., 1956) rests conformably on the Muderong Shale
and consists of a sequence of highly siliceous, organic sediments of mainly
radiolarian tests. The type locality is at Windalia Hill near the Lyndon
River. This unit is indicative of a period of high organic activity in the

basin. The Gearle Siltstone (Condon, 1954a, Condon et al., 1956) is a thick

marine sequence of siltstone and claystone (in part bentonitic) and is the

youngest formation of the Winning Group.

Late Cretaceous (Senonian-Maestrichtian)

Tectonically stable conditions continued throughout this period,
marked by a decline in the supply of terrigenous material and the establish-
ment of shelf carbonate sedimentation. Due to the almost complete peneplana-
tion of the eastern source area, sediments.deposited after the Gearle Silt-

stone are almost entirely carbonates, The Toolonga Calcilutite unit

("Toolonga Chalk" of Clarke and Teichert, 1948, amended Johnstone et al.,
1958) unconformably overlies the Gearle Siltstone and comprises an argilla-
ceous calcilutite which grades into siltstone and is characterised by frag-
ments of Inoceramus (a large pelecypod). The type section for this unit is
in the Toolonga Hills, 3 km north of Yalthoo Well on Murchison House station.
On the Rankin Platform a marl or shaly calcilutite, the Miria Marl (Condon,
1954a, Condon et al.,‘1956) overlies this unit and in part is probably its
lateral equivalent. It has a type section 1.2 km thick located on Tootha-

warra Creek on Cardabia Station.

Tertiazz

A regional unconformity separates the Late Cretaceous from the
Palaeocene., Thomas and Smith (1974) envisage three main episodes of Tertiary
sedimentation in the Carnarvon Basin, each being bounded by major disconfor-
mities. These episodes are represented by the Palaeocene-Early Eocene

Cardabia Group ('Cardabia Series" of Raggatt, 1936, amended Condon, 1954a,

Condon et al., 1956, Condon, 1968), the Eocene Giralia Calcarenite (''Giralian

Stage'" of Singleton, 1941, amended Condon et al,, 1956) and its equivalents,
and post-Eocene sediments including the Cape Range Group (Condon et al.,
1953, amended Condon, 1968), the Trealla Limestone (Condon, et al., 1953)

and the Pilgramunna Formation (Condon et al., 1955).




-22-

Most Tertiary sediments are carbonates., Marine Tertiary sediments
crop out in the northern part of the basin from Barrow Island to just north
of the Carnarvon township and also in a small area to the east of Hamelin
Pool. The estimated total thickness of Tertiary sediments in the basin is
around 700 m. For a more detailed account of the Tertiary stratigraphy see
GSWA (1975, pp299-303), Quilty (1974, pp309-12) and Condon (1968).

gu_aternagx

The Quaternary deposits in the basin cover quite a large surface
area but are usually thin, not often exceeding 30 m. The total maximum
thickness of these sediments is estimated at about 300 m. They have not been
studied in detail except in the Shark Bay area where research has been con-
ducted by the Upiversity of Western Australia since 1965 (Logan, Davies,
Read, and Cebulski, 1970).

Laterite deposits are widespread in the Carnarvon basin and are
described in detail by Condon (1954a). ,

The Exmouth Sandstone (Craig, 1950, Condon, 1954a) unconformably -

overlies the Trealla Limestone or the Pilgramunna Formation, It consists
of reddish quartz sandstone, partly calcareous, and has a type section 12 m
thick on Cape Range at 22021'00"5, 114°00'00"E. This unit is now taken to
include the '"Vlaming Sandstone'" of Condon et al., 1955 (Condon, 1968). The
Exmouth Sandstone is a shoreline deposit with marine affinities and although
its age is uncertain it is generally regarded as Pleistocene,

Tﬁe Joolabroo Conglomerate (Teichert, in Condon, 1954a) is a
conglomerate, pebbly sand and sandy clay umit in the Minilya River Valley.

The type section is 8 km west-northwest of the Wandagee Station homestead at
23%44130"s, 114°28'30"E.

Other Quaternary units recognised in the basin include the Coastal
Liﬁestone, commonly developed in coastal areas of the basin, and the Tamala

Eolianite, its equivalent in the Shark Bay area; the Bundera Calcarenite

and Mowbowra Conglomerate of the Exmouth Gulf area; the Walatharra Formation

of Giralia Range; and the Nadarra Formation of the area between the William-
bury and Coordewandy Stations. Recent deposits are described by Condon
(1954a).
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Since the Late Cretaceous, the accumulation of up to 3000 m of car-
bonate sediments along the shelf edge has brought about the northwesterly

tilt of the entire northern region of the Carnarvon Basin,
3. GEOPHYSICS

The geophysical exploration of the onshore Carnarvon Basin was ini-
tiated by BMR with gravity surveys in 1950 and a seismic survey in 1951. BMR
carried out a variety of geophysical surveys throughout the 1950s. WAPET em-
ployed the first contract seismic crew in Australia in the Carnarvon Basin in
1952, This crew worked during most of 1952 and 1953 on various surface struc-
tures in the northern part of the Carnarvon Basin (including Rough Range) and
in the Kimberleys further north., From that time onwards much of the geophy-
sical exploration onshore in the Carnarvon Basin has been done for WAPET,

The results of WAPETS's surveys in the 1950s, prior to the introduction of
PSSA, are generally not available.

Apart from a few submarine gravity observations by Vening Meinesz
(1941) in the 1930s WAPET initiated offshore geophysical exploration of the
basin in 1961 with a marine seismic survey in the waters around North West
. Cape, Its first seismic survey on Barrow Island was done in 1963. BOCAL
commenced marine geophysical operations in 1964, Since that time WAPET
and BOCAL have been responsible for most of the numerous offshore surveys in
the Barrow and Dampier Sub-basins respectively, while a lesser amount of
exploration has been done for other companies in the southern Carnarvon

Basin,

3.1 Magnetic Surveys

Plates 3A and 3B show the extent of magnetic surveys, both
airborne and shipborne, in the Carnarvon Basin.

Airborne geophysical surveys covering the entire onshore part
of the Carnarvon Basin were conducted by BMR during the years 1956
(Parkinson, 1957), 1957 (Forsyth, 1960), 1959 and 1961 (Spence, 1961 and
1962). Magnetic and radiometric measurements were made, Observations
extended eastward across the margins of the shield type rocks of the
Gascoyne and Yilgarn Blocks. Contoured maps of total magnetic intensity
have since been published by BMR at a écale of 1:250,000,
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No comprehensive interpretation of the data has been published
but unpublished work by J. Quilty (personal communication, 1975) of BMR
gives estimates of basement depth over much of the onshore basin, and has
been used as the basis of Plate 4. o .

Airborne surveys were flown over offshore areas in 1965 for
Tasman 0il, and in 1967 and 1969 for WAPET. Magnetometer recordings
were made on a number of marine geophysical surveys which are-listed in
Appendix 2. The ship's tracks for these surveys are shown in Plates
3A § 3B. For most of the marine magnetometer surveys, magnetic intensity
data are available only in the form of profiles, often displayed as an
interpretative aid on seismic record cross-sections.

Magnetic intensity contour maps are available for the aero-

magnetic surveys, but datum differences between surveys mitigate against

" the preparation of an integrated magnetic intensity map covering the

whole of the basin.

Results The onshore Carnarvon Basin magnetic coverage is of high
quality, being derived from a single data acquisition technique
at'constant altitude with firm control over diurnal variations. The
offshore regional results are very fragmentary and in general of lower
reliability. Conflicting interpretations exist and these will not
prove simple to resolve. Complications arise from the existence

of two or more magnetic horizons.

Whitworth (1969) has divided the Northwest Shelf into
geophysical provinces on the basis of magnetic, gravity, and seismic
data. His province VIII, a magnetically featureless gravity 'high'
corresponds to the Rankin structural trend (Fig. 1), while the adjacent

province IX, corresponding to the Barrow and Dampier Sub-basins,

* . contains recognisable magnetic features and is a region of low gravity,

Several interpretations are possible, in the absence of deep crustal
refraction data, and they include: .

i A basement having no magnetic expression in either province
(the anomalies being generated within the. sedimentary section):

2. A basement having magnetic character spatially varying
between the two provinces, giving rise to magnetic anomalies in the
low gravity province and none in the high gravity province, but

shallowing from one to the other;
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3. - A very deep crustal source for the gravity anomaly, (see
gravity section); ' _

Magnetic features in Whitworth's privince XIII, the offshore
extension of the Pilbara Block, tend_to correlate with gravity 'highs'. - -
The magnetic amplitudes and wavelengths are consistent with a shallow
magnetic basement.

About 15-20 km west of North West Cape, a large amplitude
north-south-oriented dipole pattern has been mapped by the BMR Continental
Margin survey. It was also recognized from data near the boundaries of
three airborne surveys. This magnetic feature is probably associated
with the continuous belt of strongly positive gravity anomalies following
the continental margin northwards from North West Cape. The magnetic and
gravity anomalies possibly originate from a deep-seated horst block on
basement associated with rifting at the continental margin. Magnetic
basement is indicated to lie at depths in excess of 9km in this area,
although the base-of prospective sediments is likely to be considerably
shallower than this. ;

Other magnetic features of large extent outlined by the BMR
Continental Margin survey include: '

1. A region of low intensity northwest of Bernier Island (Pl. 3B)
which may be continuous with an aeromagnetic 'low' near the north end
~of Shark Bay;

2. A long wavelength magnetic 'high', possibly associated with
the Bernier Platform, (Section 2,3 of this review, and Geary, 1970),
which was indicated by the results of the West Carnarvon aeromagnetic
survey.

3. A magnetic 'high' 35 km northwest of Geraldton, perhaps the
same anomaly previously interpreted from the Bernier seismic and magnetic
survey as arising from a basement ridge near the Easter Islands which
forms the northern edge of the Abrolhos Sub-basin,

A great many anomalies of the Bernier marine magnetic survey
are believed to be caused by the presence of shallow magnetic material
in the depth range 200-1000 m, and have been interpreted by the
operating company as arising from igneous dykes and flows of a similar
age. This interpretation was supported to some extent by seismic results,
since there was some correlation between seismic and magnetic anomalies,

and it was confirmed by the drilling of Edel No. 1 well,
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Plate 4 shows interpreted depths to magnetic basement. Of the
magnetic surveys for which basement depth estimates were available, not
all were suitable for inclusion in Plate 4, Some were excluded for
reasons of poor reliability or redundancy, e.g, the Bernier marine seismic
and magnetic survey for Ocean Ventures was excluded because it was in an
area covered by the more extensive West Carnarvon aeromagnetic survey for
Tasman 0il and because anomalies from the former survey were thought to
arise from a magnetic horizon located above basement. Reliable depth
estimates require well defined anomalies, and this condition was not always
met, especially for surveys narrowly confined in a single direction where
the anomalies were large. Nonetheless, most of the broad features of
Plate 4 are considered reliable having been confirmed and supported by
seismic and gravity data, and found to be consistent with regional geology.

In the northern onshore region of the Carnarvon Basin, magnetic
results indicate a prominent north-south basement ridge (the Yanrey Ridge,
Fig. 1) extending from near the northeast corner of Exmouth Gulf, near
- latitude 2205, continuously to 24°S and with interuptions to ZSOS. Less
than 1500 m of sediment cover on basement was indicated east of this
ridge near 22° 30'S, but increasing thicknesses were interpreted both to
the north (the Onslow Embayment) and to the south (the Merlinleigh Sub-
basin). Basement depths in excess of 4500 m were interpreted for the
coastal area extending as far south as Lake McLeod, except for an
anomalous local basement 'high' in the south-central area of North
West Cape.

In the southern Carnarvon Basin, the aeromagnetic surveys showed
the presence of shallow basement in Hamelin Pool east of Faure Island
(Plate 4) and thicker section along the coast from Dirk Hartog Island
southwards to 27°30'S. 1In this area results indicate a rise in basement
toward the Hardabut Fault, which forms the western boundary of the exposed
shield rocks of the Northampton Block (Fig.l). West of Bernier Island,

a region of shallow basement separating two basins to the north and south
was inferred. Sediment cover seéms to be particularly thin near the shelf
edge between 24°30'S and 25°S, where basement depths of less than 750m have
been interpreted. In the vicinity of Dirk Hartog Island acceptance of
onshore and offshore magnetic basement depth indications implies unusually
steep easterly basement dip or faulting but this apparent dip must be
regarded as of uncertain reliability because of the lack of overlap of

onshore and offshore magnetic surveys in the area,.
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3.2 Gravity Surveys

Gravity measurements in the Carnarvon Basin began with the
‘establishment by BMR of pendulum stations at major towns .in 1950 (Dooley -
et al.,, 1961), in support of reconnaissance and detailed gravity surveys
in 1950 and 1951 (Thyer, 195l1a, 1951b). 1In 1953 a detailed gravity survey
was done over the Rough Range structure (DPooley and Everingham, 1956) in
support of unpublished seismic work by WAPET. The same year reconnaissance
gravity coverage was extended by BMR to the southern Carnarvon Basin
(Chamberlain et al, 1954), and a regional traverse was run between Onslow
and Derby (Dooley, 1963). This work established the main regional features
- of the Bouguer gravity field.

The essential onshore gravity features shown in Plates
2A § 2B are little different from those established in the fifties.
Gravity maps of the Carnarvon Basin by BMR are available at Scales
of 1:2.5 million and 1:250,000. A reduced version of the latter at
1:500,000 is also available., Maps based on all data currently .,
available have been produced at scales of 1:1 million and 1:5 million
(Anfillof and others, 1976). Plates 2A and 2B are preliminary
versions and are subject to minor changes.

WAPET undertook gravity surveys for a variety of exploration
purposes in the area during the period 1955-1958, but these results
are not generally available. The same company measured gravity along the
lines of Wandagee Ridge seismic survey in 1962. Two unpublished gravity
surveys in 1962 and 1965 by WAPET on Barrow Island were of limited
value, as anomalies tended to reflect lateral density variations in
surface rocks. Purcell (1969) has summarized the mainland gravity
data of WAPET for the period 1950-1968.

The Murchison-Gascoyne helicopter gravity survey was _
undertaken in 1970 for Barewa 0il § Mining between the Murchison and
Gascoyne rivers., The use ‘of helicopters avoided the common restriction
(on ground surveys) of being confined to estahlished tracks, fence
lines etc., but economics limited the survey to 950 statiomns on a 6.5 km
grid. The survey objective, which was to test for the presence of a
postulated graben, was achieved with a negative result. However
the existence of areas of thicker section, especially the Gascoyne Depression

within the Gascoyne Sub-basin, was indicated,
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Over virtually the same area in 1971-1972, Oceania Petroleum
conducted the Murchison-Gascoyne D-1 gravity survey as a ground operation.
Results of this detailed operation (6500 stations at 0.8 km intervals on
traverses approx. 12 km apart) confirmed the presence of, and refined the
definition of, previously mapped gravity features.

Two other large scale reconnaissance helicopter gravity surveys,
conducted by BMR during the period 1960-1969, resulted in complete coverage
of the onshore Carnarvon Basin at a station spacing of 11 km or less. The
results of these surveys have been briefly discussed by Fraser (1974a,
1974b) who has termed the study region the Gascoyne Regional Gravity
Complex, and by Fraser and others (1976).. Studies have also been under-
taken of the isostatic anomalies of large onshore areas of the Carnarvon
Basin, based on models of the continental margin (Flavelle, 1973),

Available offshore gravity results are derived partly from the
BMR Continental Margin surveys of 1970-1973, and partly from the geophysical
survey of the northwest continental shelf by BMR in 1968 (Whitworth, 1969),

and are presented in plates 2A and 2B as free air anomalies,

Results The onshore regional Bouguer anomalies of the Carnarvon Basin
(Plates 2A and 2B) are dominated in the south by a northeast-trending
gravity ridge extending along the southeast boundary of the basin from
the Northampton Block to the Carrandibby Inlier, Another positive trend-
branches off this northeast ridge to the northwest from near 115°E, and
extends north to the coast near 22°S. Over much of its length this north-
trending gravity feature is known as the Wandagee gravity ridge. The
'Y' shaped ridge pattern observed thus separates three regions of low
gravity. To the east of the 'Y' is an area of negative gravity anomalies
which is the gravity expression of the Coolcalalya and Byro Sub-basins. The
intense northern gravity 'low' correlates with the thick sediments of the
Merlinleigh Sub-basin, while the gravity 'low' to the west is related to
the presence of sediments in the Gascoyne Sub-basin.

The north coastal area from North West Cape to the east of
Onslow exhibits a large regional gravity 'high' which has three distinct )
components. These are:
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1. The strongly positive gravity anomaly over the Cape itself,
This lies at the intersection of two major tectonic trends,

the southwest extension of the Rankin Trend and the southwest
‘boundary of the Exmouth Plateau.. The gravity anomaly may be
related to either trend, although the negative effect of deep
water on the free air anomalies of Plate 2A makes the latter
connection less obvious. When expressed as Bouguer anomalies,
however, the offshore results southwest of the Exmouth Plateau
suggest that a positive belt, possibly associated with a trans-
form fault (Willcox and Exon, 1976), is intimately linked to the
Cape 'high', indicating that crustal thinning is a likely cause,
The amplitude and wavelength of the anomaly support the
hypothesis of a deep crustal source. Some deep refraction
probes are needed to help in the interpretation of this poorly

understood feature.

2. The northern extension of the Wandagee gravity ridge, coin-

ciding with shallow basement on the Yanrey Ridge.

3, The board anomaly over the Peedamullah Shelf, a region of
shallow basement.

Further to the north, well defined gravity 'lows' correspond to
the Barrow and Dampier Sub-basins, and these are bounded to the north by
a large elongate positive anomaly which lies about 130 km offshofe. It
trends NE-SW subparallel to the coast and coincides with the structurally
high Rankin Trend. The depth of the source of the gravity anomaly over
this economically important structural trend is unknown, It is suggested
that computer modelling of the gravity field in this area could produce '
useful information on the anomaly source, and its depth.

A large elongate N-S free air anomaly, extending between
latitudes 24°S and 26°S. and reaching maxima of 30 mgal, exists near
the shelf edge in the central Gascoyne basin. This gravity anomaly is
evidently related to the Bernier Platform, an area of shallow basement
inferred from magnetic data. Shallow basement may extend over a much
larger area than previously thought. Grayity data suggest that shallow
basement extends onto the continental slope west of Dirk Hartog Island.

For a discussion of gravity and other geophysical results

over the Exmouth Plateau, the reader is referred to Willcox -and Exon

(1976).
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3.3 Seismic Surveys

Plates SA § 5B illustrate the distribution of known seismic
lines in the Carnarvon Ba;in at the time of writing. The numbers indicate
the approximate locations of individual seismic surveys. Appendix 2
provides a key to the numbers, giving survey names, operators, dates and
other information on the surveys.

Onshore seismic The earliest seismic surveys in the Carnarvon basin were

initiated by BMR in 1951 (Chamberlain et al, 1954) when BMR carried out

investigations of the Giralia Anticline south of Exmouth Gulf, Ih 1955

a small seismic survey was conducted by BMR in the Wandagee area. This
was followed by several surveys by WAPET during the period 1952-1961, for
which results aré unavailabie.

In the early 1960's WAPET's onshore seismic effort in the
Carnarvon Basin was largely concentrated on and near North West Cape, and
involved the investigation of structures having surface expression, The
seismic reflection technique using explosives as energy source produced
only limited results, so that the refraction technique was used to a
significant extent and there was early experimentation with an alternative
energy source, viz., the Vibroseis system. Early exploration by WAPET
included surveys near Lake Mcleod and on the Wandagee Ridge. During the
early 1960s BMR was active in the central and southern Carnarvon Basin,
with three reflection seismic surveys and some refraction shooting.

From the mid-1960s onward, seismic activity was spread throughout
the entire basin., Techniques continued to be influenced by the difficulty
in achieving reliable reflection results. Source, geophone, and spread
multiplicity were increased and the weight drop method was introduced.
Surveys were conducted near Onslow, on the North West Cape, and in the
Merlinleigh Sub-basin by WAPET, who also carried out a detailed reflection
survey on Barrow Island. Results of this period were reported on by
Pearson (1969).

Continental 0il Company of Australia did two surveys east of
Shark Bay, Marathon Petroleum Australia conducted by far the largest
seismic survey of the onshore Carnarvon Basin in 1967. This was the Mia
Mia seismic survey, which employed the weight drop method and extended over
2400 km of traverse.



-31-

No further seismic operations for which results are available
under the Petroleum Search Subsidy Act 1959-1973 were undertaken until
1972-73 when small scale detailed surveys were undertaken by WAPET on

Barrow Island and North West Cape, and by Oceania-Petroleum south of

Hamelin Pool.

Offshore seismic The earliest offshore seismic work was undertaken in 1961

for WAPET in Exmouth Gulf and along a narrow near-shore strip between North
West Cape and Carnarvon, primarily to test for possible offshore extensions
of structures previously explored by land surveys, Rather than discuss

the offshore surveys in chronological order, it will be more convenient to
consider various areas separately, beginning with the northern Carnarvon
Basin and then moving southwards.

In 1964 BOCAL carried out its first marine seismic survey on the
Northwest Shelf, which was a regional reconnaissance survey covering parts
of the Dampier Sub-basin and Rankin Platform, and extending to the northeast
beyond the boundaries.of the Carnarvon Basin. This marked the beginning
of a long series of offshore surveys by the same operator in this are, a
characteristic feature of which was the steady introduction of new technology
in all phases of the seismic technique; detectors, energy source, fecording
instruments, position control, and processing. By 1966, 3-fold multiple
Eoverage and digital processing were being used in an effort to overcome
severe problems with multiple reflections.

Extension of BOCAL's seismic reconnaissance grid, and detailing
of previously indicated structures continued year by year on the Northwest
Shelf, but the northern Carnarvon Basin received no further attention until
1969. The Aquépulse energy source was then introduced, together with high
source and detector multiplicity which allowed both vertical and horizontal
stacking. These powerful exploration techniques were successively applied
to the North Turtle and Legendre areas (1969), and to the Dampier Sub-basin,
Rankin Bank and Pilbara Block margin areas (1970).

In 1971, BOCAL applied the Maxipulse energy source to the
detailing of the prospective Rankin Platform and further defined potential
structures in the Beagle Sub-basin, An improvement in data quality compared
with previous results was obtained. Exploration effort was also directed
at the seaward flanks of the outer Beagle Sub-basin. Sonabuoy refraction

[ ]
profiles were recorded.
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The success of the Maxipulse system ensured its further use in
1972 by BOCAL on the Montebello-Turtle, Malus-Hedland, and Steamboat Spit
surveys. The first of these was aimed at detailing existing prospects and/or
exploring for new leads on the Rankin, Madeleine-Dampier, and Legendre Trends
and at investigating the possible northeasterly extensions into the Beagle
Sub-basin of the two first-mentioned trends, and their relationships to the
North Turtle Arch. This latter feature is now accepted as the northern
boundary of the Carnarvon Basin. The Malus-Hedland seismic survey
invgstigated stratigraphic trap potential along the Dampier Sub-basin/Pilbara
Shelf margin, and detailed structures on the Rankin Trend and in the Dampier
and Beagle Sub-basins., The Steamboat-Spit seismic survey provided a clearer
picture of the complexly faulted Angel field in the Dampier Sub-basin and
investigated other areas outside the Carnarvon Basin.

An airgun energy source was used on the De Grey Nose seismic
survey by BOCAL in 1973 to obtain high resolution shallow data inshore from
the Beagle and Dampier Sub-basins to determine the stratigraphic trap
potential of the area.

Four other surveys by BOCAL, for which data are restricted,
were undertaken over the period 1972 to 1975. A grid of traverses at a one
mile spacing resulted from the North Rankin-Goodwyn survey, which extended
over the North Rankin and Goodwyn fault blocks and which delineated the
complex fault system of the area. The Kendrew Trough survey successfully
tested the combination of Maxipulse explosive charge and high multiplicity
(10 1bs and 1200%) over three prospective areas. The large scale Kendrew-
Cootamundra survey served multiple objectives; further extension of the
reconnaissance grid over inshore areas of the Beagle Sub-basin, an area
having potential for stratigraphic traps; and detailing of numerous
individual prospects in both the Dampier and Beagle Sub-basins. The
Dampier-Beagle survey of 1975 also pursued a variety of objectives in
both sub-basins, but was mainly directed towards providing additional
detail over several previously known structures, some of which were
recommended for drilling. New prospects were discovered in deeper water

areas.
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South of the Dampier Sub-basin intensive offshore seismic
exploration began in 1965 in widely separated areas. Surveys by WAPET

were concentrated on prospects around North West Cape and Barrow Island,
and major portions of these surveys fell within the PSSA excluding

circles around Rough Range No. 1 well (48 km radius) and Barrow Island

0il field (80 km radius). Consequently only limited portions of the
results obtained up to 1968 are available. The work consisted of the
Barrow, Long Island, Muiron, Helby, Table, Jurabi, Fraser, and Barrow
Waters surveys, in which airguns, dynamite, and Aquapulse energy sources
were used, to fulfill objectives ranging from reconnaissance surveying to
confirmation of clusure over individual structures. Some lines were in
inshore shallow Qater areas, and were programmed to supplement results

of land surveys. Results of surveys up to 1968 were summarised by Bozanic
(1968) and Pearson (1969). A considerable number of structural leads, some
of which coincided with small islands, were indicated by those surveys.
During the period 1968-1975 a number of small surveys were done in the area
for WAPET under the Petroleum (Submerged Lands) Act 1967-1974 (P(SL)A).
Following its usual practice for areas relinquished by petroleum exploration
companies, the Western Australian Department of Mines has released some of
the basic data for these surveys, but interpretative results are not avail-
able to the public,

Continental 0il undertook seismic reconnaissance in Shark Bay in
1965, and successfully linked onshore seismic data with stratigraphy
intersected in Dirk Hartog No. 1 well. In the Abrolhos area in the same
year BP Petroleum Development Australia tested 6-fold multiple coverage
seismic on a limited scale with encouraging results during an otherwise
single coverage survey which produced generally poor quality data.

The first of two surveys by Canadian Superior in the tenement
which they held between 23%Ss and 27°30'S was the West Carnarvon reconnaissance
seismic survey of 1966. Although digital techniques were applied to the
3-fold data, reverberrations generated at or near the sea floor were of a
strength sufficient to make the results almost unuseable, Multiplicity
was increased in the succeeding survey of 1967 to 6-fold and fair quality

data down to one second of record time were recorded.
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Marine seismic activity in the southernmost Carnarvon Basin
consisted of BP Petroleum's Geelvink Channel (1970), Endeavour 0il's Ronsard
(1971), and Ocean Ventures' Bernier (1971) surveys. The Geelvink Channel
and Bernier surveys included magnetometer surveys as well as seismic. Those
lines of the Geelvink Channel survey which fell within the Carnarvon Basin
largely served reconnaissance objectives. An airgun energy source provided
reasonable energy return, but continuity of reflection character was poor.
The Bernier Survey consisted of two widely separated detailed projects, near
the Pendock ID No. 1 and Edel No. 1 wells, with reconnaissance lines linking
the two areas. The Maxipulse energy source employed provided significant
improvement in data quality over previous work. One conclusion from the
results of the survey was that Pendock ID No. 1 had not been drilled on the
crest of the Pendock structure.
| The Ronsard survey, west of Lake McLeod, had as its principal
objective the definition of Palaeozoic structures, which had been shown by
the Pendock well to be prospective, but the poor quality of the seismic
results obtained using an airgun energy source, and the lack of supporting
mégnetometer data, made it impossible to distinguish from the results
between the presence of intrusive sills, salt flows, or limestone reefs.

The BMR Northwest Shelf geophysical survey in 1968 and the
BMR Continental Margin survey in 1970-73 included reconnaissance traverses
over the offshore portions of the Carnarvon Basin using a sparker energy
source and relatively inexpensive seismic recording equipment. The
quality of seismic results from these surveys is generally poorer than
those obtained on petroleum company surveys since 1968,

In 1971 Shell Development (Australia) carried out a regional
marine geophysical survey mainly on the continental slope of Western
Australia from near Timor in the north to the vicinity of Perth in the
south, The survey included seismic, gravity and magnetic recording.

A number of traverses were surveyed on the western margin of the Carnarvon
Basin and in particular on the Exmouth Plateau., In late 1971 to early
1972 Esso Australia also surveyed several seismic lines on the Exmouth
Plateau. In 1972 Australian Gulf Oil carried out a reconnaissance seismic,
gravity and magnetic survey over the Northwest Shelf which included
regional traverses on Exmouth Plateau in the Dampier and Beagle Sub-basins,
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Results. The results of some major seismic surveys in the Carnarvon Basin
have been generalised for presentation at a scale of 1:1 000 000 on Plates

6A § 6B. The plates do not include the results of seismic surveys on the
Exmouth Plateau, which have been reported on by Hogan § Jacobsen (1975), and
‘Wilcox § Exon (1976). -

In drawing the seismic contours, reflection time to depth

conversion has genérally been made on a gross scale, neglecting local
velocity variations.

The quality of seismic results varies widely ‘throughout the
basin., The most intense application of modern techniques has been in
the northern sub-basins, where several reflections have been reliably
mapped. These have been identified stratigraphically from numerous
wells in the area, and include a near base Tertiary, an Upper Cretaceous
(Toolonga Calcilutite), and Lower Cretaceous-Upper Jurassic horizons.
The pre-Upper Jurassic reflectors are absent from the Rankin Trend,
and below the depth of penetration of modern seismic techniques in the
Dampier § Beagle Sub-basins. Where sediments thin towards the Pilbara
block margin, Triassic and Permian horizons have been mapped.

However the seismic reflection most widely recognised and most
reliably mapped in the northern part of the basin is that originating
at an unconformity near the base of the Cretaceous section. This horizon
is illustrated in Plate 6B and the northern part of Plate 6A. In some
areas it reflects economically significant structures in underlying
Mesozoic rocks, especially along the Rankin Platform, Plate 6B includes
the names given to a number of structures by petroleum exploratidn companies.

Division of the Dampier and Beagle Sub-basins into various
tectonic elements is well illustrated by the seismic contour map. Complex
block faulting along the Rankin Trend is evident. Faulting is thus an
important factor in the formation of structural traps for petroleum in
this area. However correlations of seismic horizons between individual
fault blocks is often difficult, so that alternative interpretations are
possible, Over the northern half of the Carnarvon Basin the seismic
data also show the existence of large fault systems forming the south-
eastern boundaries of the Exmouth and Barrow sub-basins.
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Over most of the onshore southern Carnarvon Basin the post-
Palaeozoic section is thin or absent and so older horizons have been

presented on the seismic map. Onshore and in Shark Bay the contours shown
indicate the approximate form of the Silurian Tumblagooda Sandstone in
some areas, and of an unidentified lower Palaeozoic horizon elsewhere.
Because they are derived from poorer quality land and marine seismic
results than contours on the base of Cretaceous horizon in the north,
these contours are of lesser reliability and there is also some doubt
about their identification. |

Contours are not shown for the offshore area between 24°S
and 25°S. As previously discussed this is an area of shallow basement
(the Bernier Platform). Seismic coverage over this feature is of low
density, largely because the sedimentary section is thin and has been
considered non-prospective. Data are of poor quality. However, one
fault-controlled anticline (the Ronsard structure), which trends
parallel to the coast about 25 km offshore, has been mapped from shallow
seismic data near latitude 24°S.

Offshore and to the south of Dirk Hartog Island, an intra-
Mesozoic horizon, a pre-Mesozoic unconformity, and possibly a Lower

Jurassic horizon have been indicated,

PETROLEUM PROSPECTS

4.1 Discoveries of petroleum

Together with the Gippsland, Cooper, Perth and Surat Basins
the Carnarvon Basin is one of the few sedimentary basins in Australia
where there has been any marked success in the discovery of hydrocarbons.
Thomas and Smith (1974) provide a summary of the history of hydrocarbon
discoveries in the basin and.further details of BOCAL disociveries are
given in Powell (1973) and Martinson et al (1973). Table 2 provides
data on hydrocarbon discoveries, including reservoir formation, whether
0il, gas or condensate, and test figures where available,

WAPET's exploration of the Carnaryon Basin had an encouraging
start with the drilling of its first well, Rough Range No. 1, in 1953 on
the Rough Range Anticline near Exmouth Gulf. A successful drill stem test
of the Birdrong Formation flowed 550 bbl/d of oil. This was Australia's
first discovery of -oil which flowed to the surface. However stepout
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drilling proved that the oil accumulation at Rough Range was very small and
non-commercial,

WAPET discovered oil in Barrow No. 1 well on Barrow Island in
1964, This well flowed 985 bbl/d of oil from the Late Jurassic '6700 ft
Sand' and hydrocarbons were also indicated in other formations. Stepout
drilling confirmed a commercial oil accumulation in the shallow Aptian
Windalia Sand Member. The Barrow Island oil field was declared commercial
in 1966 and the only commercial production to date in the basin has been
from this field. Mapping on the main producing horizon of the field shows
the structure to be a broad north-plunging anticlinal nose truncated to the
south by the complex down-to-the-south Barrow Fault (Crank, 1973).

During 1972 and 1973 a deep test well (Barrow Deep No. 1) was drilled on
Barrow Island to a total depth of 4650 m, where it was within Dingo Claystone
of Middle Jurassic age. Between 3242 m and 3500 m thin porous and permeable
Middle Jurassic sandstones were penetrated., Subsequent tests revealed

high pressure gas and gas condensate. However, supernormal hole pressures
below 2652 m present problems in the further evaluation of the deeper
horizons below Barrow Island. Non-commercial indications of hydrocarboﬁs
have been obtained in wells drilled on Pasco Island, about 7 km south of
Barrow Island, and other small islands in the vicinity.

BOCAL's first well in the Dampier Sub-basin, Legendre No. 1
drilled in 1969, established the presence of 600 m net of potential
Jurassic - Lower Cretaceous reservoir sandstone, A maximum flow of
1014 bbl/d of 44,7° API gravity oil from 6.7 m of Lower Cretaceous
sandstone below 1893 m was obtained on testing. Legendre No. 2 proved
disappointing and the Legendre oil accumulation was considered non-
commercial,

Since 1971 a number of structures have been drilled by BOCAL
on the Rankin Platform. Most of these have provided indications of
hydrocarbons. The three initial structures tested (North Rankin, Rankin
and Goodwyn) have gas and condensate accumulations of considerable
magnitude in Upper Triassic reservoirs. In addition, oil is present
in the Upper Triassic at Rankin No. 1, in the Toolonga Calcilutite at
North Rankin No. 1, and probably in the basal Tertiary at North Rankin
No. 1 (Martison et al., 1973). Near the northern end of the Rankin
Platform oil was discovered in Eaglehawk No. 1 and Egret No. 1, while
southwest of Rankin No. 1 Dockerell No. 1 encountered gas, condensate
and oil.
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Still further to the southwest, in WAPET's area, West Tryal
Rocks Nos 1 and 2 were drilled to test the southwest extension of the
Rankin Platform. These wells encountered significant quantities of gas
in Late Triassic and Early Jurassic sands of the Mungaroo Beds.

O0ff the Rankin Platform the only hydrocarbon field of possible
commercial significance discovered to date is the Angel gas/condensate
field, located near the northwestern end of the Madeleine-Dampier Trend.
Here the hydrocarbons were located in Upper Jurassic (Late Tithonian)
sandstones which are probably equivalent to the lower part of the Barrow
Group (Thomas and Smith, 1974).

4.2 Petroleum Accumulation In Relation To Basin And Continental Margin-

DeveloEment

Falvey (1974) has proposed a generalized model for the formation
of Atlantic-type continental margins by rifting and subsequent breakﬁp of
continents by sea-floor spreading. He recognises three main stages, giving
rise to three different litho-tectonic elements, namely: pre-rift, rift
valley, and post-breakup, which are in general separated by two angular
unconformities. It is believed that this model can be applied to the
development of the Carnarvon Basin since the Late Palaeozoic, and that
it has a bearing on the generation and entrapment of hydrocarbons within
the basin.

In the later Palaeozoic, Gondwanaland fronted the Tethys Sea to
the north and within the continent in the vicinity of the present Carnarvon
Basin a 'pre-rift intracratonic basin' developed, within which Permian and
Triassic fluvio-deltaic and shallow-marine sediments accumulated on a
Precambrian and Early to Middle Palaeozoic basement. These sediments
constitute important source and reservoir rocks of the Carnarvon Basin,
the hydrocarbons having been developed, in all likelihood, from the largely
land plant derived organic content of the sediments.

The rift valley stage in the breakup of the former continent
reached its climax in the Middle Jurassic (Callovian) with the appearance
of new seafloor between the separating continental blocks, and resulted in
a complex development of horsts and grabens peripheral to the separating
cratonic blocks. Since the movement of the peripheral block relative to

Australia was to the northwest, the main trend of faulting and of the horst
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and graben structures produced was northeasterly, as exhibited by the
structural trends in the Damperi Sub-basin and the Kangaroo Syncline
further to seaward. The throws of some of the major faults bounding the
~horsts and grabens exceeded 2000 m. Extensive cross-faulting .also
developed. The rifting stage of continental breakup gave rise to
topographically high areas in close proximity to grabens in which coastal
and shallow marine sedimentation took place as the result of erosion
during the Jurassic. The resulting sediments contributed reservoir and
perhaps source rocks to the Carnarvon Basin. .

A 'final uplift pulse associated with pre-breakup upwelling
in the mantle' (Falvey, 1974) caused erratically distributed unconformities
in the Late Jurassic and Early Cretaceous and the consequent deposition
of shallow water clastics which include some of the most important reservoir
rocks of the basin, e.g. the Dupuy Member of the Dingo Formation, and the
Barrow Formation.

Cooling of the lithosphere following the beginning of seafloor
spreading between the separating continents produced subsidence and a
rapid marine transgression, in accordance with Falvey's model, The on-
lapping sands deposited at this time are exemplified by sands at and near
the base of the Upper Cretaceous Winning Group, which are important reservoir
rocks in the basin. The subsequent holomarine deposits of the sedimentary
ﬁedge deposited on the new continental shelf include some of the more
important cap rocks of the basin.

Progradation caused the outbuilding of the shelf and upper
slope in the Tertiary and the sedimentary wedge tilted seawards, possibly
because of cooling and contraction of the old lithosphere in the vicinity
of the new continental margin as the mid-ocean ridge accreted itself further
from the margin, and possibly because of the weight of accumulating sediments,
The rapid burial of the older sediments by a thick Cretaceous-Tertiary
sedimentary wedge in the offshore part of the basin probably contributed
to the generation of hydrocarbons, while seaward tilting may have played

a significant part in the migration of petroleum.
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4.3 Petroleum prospects, area by area

The Carnarvon Basin is a large basin with many disparate parts
which differ widely in prospectivity for petroleum. It is thus covenient
to consider the various elements of the basin separately.

Pilbara Shelf The Pilbara Shelf is a wide zone of thin sediments covering

the seaward extension of the Precambrian Pilbara Block and extending
northeast from the Dampier Archipelago. Only one well has been drilled

on it, Hauy No. 1 well was drilled to 825 m to test a postualted pinch-

out of Triassic sands. However, it encountered a sequence of predominantly
lutitic Triassic beds beneath a mainly sandy Cretaceous sequence derived
from the Pilbara Block, which was 100% water saturated, The Pilbara Shelf
is regarded as having virtually no hydrocarbon potential,

Cape Preston Shelf The Cape Preston Shelf is a southwesterly extension of
the Pilbara Shelf between the Dampier Archipelago and the Sholl Island Fault,
Hematite Petroleum drilled two shallow wells, Coonga No. 1 and Mardie

West No. 1, to depths of less than 176 m. No information is available
concerning these wells, but it seems reasonable to assume that they
encountered very shallow basement.

Peedamullah Shelf The Peedamullah Shelf iies between the downthrown-to-

the-northwest Sholl and Flinders Faults north of Onslow. It is partly
onshore and partly offshore and, being downfaulted, it has a thicker
sedimentary section than the shelf areas to the northeast. This section
consists of northwest-dipping Palaeozoic to Triassic beds with a Cretaceous
-Tertiary onlap.

The area lies undip from the petroliferous Dampier Sub-basin
and numerous small gas shows have been reported from shallow wells. It
may be expected that any reservoir beds, if present, would be the equivalents
of those in the Barrow Island field, that is, the Windalia Sand Member of the
Munderong Shale and the Birdrong Sandstone/Yarraloola Conglomerate/Wogatti
Sandstone, but these might well prove to be fresh water saturated near the
basin margin. Petroleum prospects of the shelf are regarded as fairly
poor.
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The following petroleum wells have been drilled:

TABLE 3
PETROLEUM WELLS ON PEEDAMULLAH SHELF

Well name Operator Total depth Bottom formation age
' (metres)

On offshore islands

Sholl No. 1 WAPET 1271.6 m Lower Permian
Fortescue No. 1 WAPET 609.6 m Permian

North Sandy No. 1 WAPET 609.6 m Mid-Lower Triassic
Mangrove Island No. 1 WAPET 285.9 m Lower Permian
Beagle No, 1 WAPET 559.3 m Permian

Mary Anne No. 1 WAPET 533.4 m Mid-Lower Jurassic
Direction Island No. 1 WAPET 627.7 m Lower Permian
Onshore

Surprise No. 1 Hematite 216.4 m -

Mulyery No. 1 WAPET 139.6 m Upper Jurassic
Windoo No. 1 . Hematite 217.9 m -

Mardie No. 1 WAPET 221.9 m Palaeozoic

Mardie No. 2 WAPET 164.9 m Lower Cretaceous
Woorawa No. 1 Hematite 202.4 m -

Peedamullah No. 1 WAPET 328.3 m Devonian
Yarraloola No. 1 WAPET 271.9 m Carboniferous

Cane River No. 1 Hematite 694 m Lower Carboniferous
Cane River No. 2 Hematite 413 m -

Cane River No. 3 Hematite 254.8 m -

Cane River No. 4 Hematite 172.8 m -

Cane River No. 5 Hematite 200.9 m -

Minderoo No. 1 ' WAPET ‘ 609.6 m Upper Carboniferous
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Ashburton and Merlinleigh Sub-basins As already indicated, these sub-basins

between the Wandagee Fault and the Pilbara Block (Fig. 1) contain large
thicknesses of mainly Palaeozoic and Lower Mesozoic sediments, They contain
some good source rocks and the Ashburton Sub-basin in particular contains
some sandstones with good porosities and permeabilities. Wells have
encountered some small gas shows, but most potential reservoir rocks A
encountered to date have either been tight or water-flushed. Petroleum
potential of the sub-basins is regarded as low.

The following petroleum wells have been drilled:

TABLE 4 .
PETROLEUM WELLS IN ASHBURTON AND MERLINLEIGH SUB-BASINS

Well name Operator Total Depth Bottom formation age
(metres)

Cunaloo No, 1 WAPET 797.9 m Upper Permian

Wandagee No. 2 WAPET 308.8 m Lower Permian

Quail No. 1 WAPET 3580.8 m Silurian

Kennedy Range No. 1 WAPET 2226.6 m Lower Permian

East Marrilla No. 1 WAPET 638.3 m Lower Carboniferous

(Permian absent)

Moorgoree No. 1 Hartogen 128.3 m ’ No information

Moorgbree No. 2 . Hartogen 189.0 m No information

Bidgemia No. 1 Hartogen 184.4 m No information

Merlinleigh Nos 1-5 WAPET 135.5 m to 305.7 m No information

Gascoyne Sub-basin The sediments of the Gascoyne Sub-basin are similar

to those in the Ashburton and Merlinleigh Sub-basins to the northeast.
Silurian to Permian sediments up to 5000 m thick are overlain by
Cretaceous to Recent carbonates 0 to 1000 m in thickness. Good source

and seal rocks appear to be lacking in the sub-basin and possible sandstone
reservoirs penetrated have either lacked suitable porosity and permeability
or have been water saturated. This applies particularly to the Tumblagooda
Sandstone and also to the transgressiye Birdrong Sandstone at the hase of
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the Cretaceous. Wells have encountered only insignificant traces of
hydrocarbons.

Edel No. 1 well, drilled offshore in the southern part of the
sub-basin, provided evidence of considerable volcanic activity. This,
together with the flat-lying disposition of the Palaeozoic and Mesozoic
strata, which would have militated against hydrocarbon migration, and the
prevalence of unconformities within the Palaeozoic section, must be
considered as downgrading factors for the hydrocarbon potential of the
Gascoyne Sub-basin.

However, Pendock ID No. 1 well, drilled offshore in the northern
part of the sub-basin, encountered a Devonian reef at 1289 m (Appendix 3).
The possibility of reef plays on the shelf areas of the sub-basin should
not therefore be overlooked.

The following petroleum wells have been drilled:

TABLE 5
PETROLEUM WELLS IN GASCOYNE SUB-BASIN

Well name Operator Total depth Bottom formation age

Onshore

Warroora No. 1 WAPET 1826.4 Permian

Chargoo No. 1 WAPET 427.9 Lower Permian

Gnaraloo No. 1 WAPET 501.7 Carboniferous

Wandagee No. 1 WAPET 1073,2 Silurian

Wandagee No. 3 WAPET 222,5 pre-Cretaceous

Cape Cuvier WAPET 457,2 Devonian

No. 1

Grierson Nos WAPET 457,2 - R

1,2,3

Dirk Hartog Nos WAPET . max.1523.4 m Silurian

1-17

Hamelin Pool No. 1 Magellan 1595.3 m No information
Petroleum

Hamelin Pool Central Pacific ? No information

No. 2 Minerals

Yaringa No. 1 Continental No information

0il" 2288.,4 m
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Table 5 (cont'd)

Well name Operator Total depth Bottom formation age
Tamala No. 1 Oceania Petroleum ? No information
Kalbarri No. 1 Oceania Petroleum ? No information

Onshore (northeast extension of sub-basin shelf)

Lockyer No. 1 WAPET 765.7 m Upper Triassic

Onslow No, 1 WAPET 2997.7 m Lower Permian

Glenroy No. 1 WAPET 648.3 m -

Urala No. 1 " WAPET 762 m Upper Triassic

Wonangarra No. 1 WAPET 575.5 m =

Yanrey No. 1 WAPET 430.7 m Precambrian

Offshore

Pendock ID No. 1 Genoa 0il 2500.9 m Silurian

Edel No, 1 Ocean 2748.7 m ? Silurian
Ventures

Dirk Hartog No. 3 WAPET 272.8 m -

Dirk Hartog No. 13 WAPET 297.2 m -

Beagle Sub-basin It has already been indicated that the Beagle Sub-basin
shows a similarity in tectonic style to that of the Dampier Sub-basiﬁ
which it adjoins. However, it appears that in the Beagle Sub-basin the
Middle Jurassic 'breakup unconformity' sandstones are largely missing
or are replaced by claystones. Picard No. 1 well alone has a basal
Neocomian sandstone, but this and all other hitherto tested potential
reservoir sands in the sub-basin are 100% water saturated, Moderately good
source rocks exist in the Jurassic and hydrocarbon traces in wells become
more pronounced from the Tertiary to the Jurassic.

Exploration to date in the Beagle Sub-basin has been disappointing
and petroleum prospects must be rated much poorer than in the Dampier Sub-
basin. However, relatively few wells have been drilled and the area cannot

yet be dismissed as unprospective.
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The following petroleum wells have been drilled:

TABLE 6
=== o= - = PETROLEUM WELLS IN BEAGLE™ SUB-BASIN oot T s ST

Well name Operator Total Depth  Bottom formation age

On the Picard Trend

Sable No. 1 BOCAL 3971.5 m Upper Triassic
Ronsard No. 1 BOCAL 2848 m Lower Jurassic
Picard No. 1 BOCAL 4216 m Lower Jurassic

(Hydrocarbon traces in Lower Jurassic)

Depuch No. 1 BOCAL 4003 m Lower Cretaceous

Northeast flank of De Grey Nose

Cossigny No. 1 BOCAL 3203.4 m Middle Triassic

West flank of North Turtle Arch

Poissonier No. 1 BOCAL 1962 m -

Dampier Sub-basin Some details of hydrocarbon discoveries in the Dampier

Sub-basin have already been given. This sub-basin is clearly the most
prospective part of the Carnarvon Basin and the prospectivity of the outer
portions of the sub-basin must be considered high by any standards,

Occurrence of hydrocarbons in the sub-basin are mainly associated
with two major unconformities. They occur immediately below the mid-
Jurassic 'rift onset' unconformity in Upper Triassic to mid-Jurassic rocks
of detaic origin (Rankin Platform) and above the late Jurassic 'break up'
unconformity, in Late Jurassic and Early Cretaceous transgressiye marine
sands (Egret, Angel, Legendre). The unconformities provided suitable
porous reservoir sandstones both in the weathered zones below the

unconformities and in the overlying sediments.



-46-

In the Lewis Trough the Jurassic rocks are thought to be up
to 3000 m thick, while they are much thinner and draped over Triassic horst
blocks on the prospective Rankin Platform and Madeleine-Dampier Trend. The
Cretaceous rocks of the 'post breakup' stage are from about 100 m to 1500 m
thick in the troughs and from about 800 m to 1200 m over the two positive
trends. The Tertiary sequence thickens from about 500 m near the Pilbara
Shelf to almost 3000 m over the Kendrew Terrace.

The source of the hydrocarbons now within the Late Triassic-Early
Jurassic sandstones has generally been considered to be the thick Jurassic
shales of the Barrow and Dampier Sub-basins. However, some wells on the
Rankin Platform have provided data to suggest that the Cretaceous shales
are also a source of o0il and that the Triassic shales may, under favourable
conditions, generate gas (Thomas and Smith, 1974). The source potential
studies by BEICIP Robertson Research - (1973-75) on the Goodwyn, Rankin,
Angel, Legendre and Enderby wells show organic carbon contents are rarely
below 1% and often exceed 1.5% in the shaley rocks of the Mesozoic section
in general. This makes almost all of the shaley section a potentially
good to excellent source. '

Most of the hydrocarbon discoveries have been on the Rankin
Platform, where typically the hydrocarbon traps consist of complexly
faulted horst blocks of Triassic deltaic sediments overdraped by Cretaceoué
marine beds. -The Triassic Mungaroo Beds constitute the reservoir rocks,
the source rocks are thought to be mainly the thick Jurassic Dingo Claystone
of the adjacent troughs, while caprock seals are provided by Cretaceous
lutites.

The Rankin Platform consists of a series of horsts trending
northeasterly from the Barrow Sub-basin in the south to-the Beagle Sub-
basin in the north. Extensive cross-faulting adds greatly to the complexity
of the horst structures. The Rankin Platform (or Rankin Trend) is basically
similar to the other positive trends in the Dampier Sub-basin, but it differ
from them in that its horsts are more elevated and are covered by either a

minimal thickness of Jurassic sediments or no Jurassic at all,
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BOCAL drilled 15 wells on the Rankin Platform up to the end of
1975 and all have encountered hydrocarbons except Malus No. 1 and Lowendal
No. 1. Details of the wells in the Dampier Sub-basin which encountered -
hydrocarbons are included in Table 2, while the unsuccessful wells are
listed below. Reserves in the North Rankin, Goodwyn, and Angel fields
are given in Table 8. | '

While most of the more attractive targets in the Dampier Sub-
basin have already been drilled, many targets remain and further discoveries

can be expected.

TABLE 7
PETROLEUM WELLS IN THE DAMPIER SUB-BASIN WITHOUT HYDROCARBONS

Well Name Operator Total Depth Bottom formation age '“
Enderby No. 1 BOCAL 2151.0 m ? Permian
Hampton No. 1 BOCAL 2584 m ?

.De Grey No. 1 BOCAL 2087.9 m Jurassic
Rosemary No. 1 BOCAL 3909.1 m Lower Jurassic
‘Legendre No. 2 BOCAL 3618.3 m Lower Jurassic
Nelson Rocks No. 1 BOCAL 2190 m ?

Dampier No. 1 BOCAL 4141.6 m Upper Jurassic
Madeleine No. 1 BOCAL 4427.5 m Jurassic
Lowendal No. 1 BOCAL 3642 mn ?

Malus No. 1 BOCAL 3657 m Upper Triassic

Barrow Sub-basin The Barrow Sub-basin, on trend with the Dampier Sub-basin
to the northeast and only partially separated from it by the Rankin-Preston

Arch, shows some similarities with the more northerly sub-basin. The major
trends of the Dampier Sub-basin are not readily apparent in the Barrow Sub-
basin but a northeast structural grain is evident. The Barrow Sub-basin has
the form of -a broad syncline or half graben, but well and seismic data
suggest that most of the elevated structures in the central and western

- parts of the sub-basin have cores of block-faulted older rocks, similar to
the draped horsts of the Dampier Sub-basin. West Tryal Rocks No. 1, like
the Rankin Platform wells, encountered hydrocarbons in' Late Triassic and
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TABLE 8
MAJOR DAMPIER SUB-BASIN RESERVES
(BOCAL, 1973) ‘
FIELD GAS IN PLACE, in 103m3
Proven Probable Proven + Possible Total
. Probable

North Rankin 192o130'845 154’695'771 346)8269616 50y0929773 39699199389
Goodwyn 37,066,953 68,555,457 105,622,410 72,803,007 178,425,417
Angel 23,673,012 44,372,739 68,045,751 81,977,715 150,023,466
Total 252,870,810 . 267,623,967 520,494,777 204,873,495 725,368,272

CONDENSATE-IN PLACE, in 10 bbl
North Rankin 186,587 150.233 336,820 48.647 385.467
Goodwyn 60.869 112.576 17%3.445 119.552 292.997
Angel 45.896 86.029 131.925 158.935 290.860
Total 293%3.352 348.838 642.190 327.134 969.324
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As far as source rocks are éoncerned, the Dingo Claystone is
remarkably thick in the Barrow Sub-basin and no well has hitherto passed
through it. This Jurassic marine phase merged into the Neocomian deltaic
Barrow Formation in which the initial discovery of hydrocarbons in the
Barrow Island field was made. As indicated previously, commercial oil
production on Barrow Island was from the Aptian Windalia Sand Member.

Although the success ratio for wells in the Barrow Sub-basin has
~not been as high as in the Dampier Sub-basin, there has been enough
encouragement from exploration to date for the central and northwesterly
parts of the sub-basin to be rated fairly prospective. Results of wells
on the southeastern margin of. the sub-basin have so far been disappointing.

The following petroleum wells have been drilled:

TABLE 9
PETROLEUM WELLS IN THE BARROW SUB-BASIN

Well name Operator Total Depth Bottom formation age

Near southeastern margin

* Flinders Shoal No. 1 WAPET 3616.1 m Permian
Ripple lio. 1 WAPET 2278.7 m -
Airlie No. 1 WAPET 2218.6 m Upper Jurassic
Thevenard No. 1 - WAPET 2075.7 m Upper Jurassic
Tortoise No. 1 WAPET 2133.6 m Jurassic
anchor No. 1 WAPET 3048.6 m Lower Jurassic
Long Island no. 1 WAPET 2158.3 m Middle Triassic
Peak Island No. 1 WAPET 2141.5 m Upper Jurassic
Muiron No. 1 WAPET 1785.2 m Jurassic
West Muiron No. 1 WAPET 780.9 m No information
West Muiron No. 1A WAPET 345.3 m No information
West Muiron No. 2 WAPET 3320 m m No information
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Table 9 (Cont'd)

Well name Operator Total Depth Bottom formation age

Median belt

Trimouille No. 1 WAPET 2435.4 m Lower Cretaceous
* Flag No. 1 WAPET 3802.4 m Jurassic

Pepper No. 1 WAPET 2743.2 m Lower Cretaceous
* Pasco No. 1 WAPET 1900.2 m Upper Jurassic

Pasco No. 2 WAPET 2442.7 m Upper Jurassic

Pasco No, 3 WAPET 2452.5 m Upper Jurassic

Northwestern Area

Tryal Rocks No. 1 WAPET 3697.5 m Middle Jurassic

North Tryal Rocks No. 1 WAPET 3657.6 m Triassic

West Tryal Rocks No. 1 WAPET 3866 m Triassic

West Tryal Rocks No. 2 WAPET 3825 m Triassic

* These wells encountered hydrocarbons. See Table 2.

Barrow Island wells

Over 500 wells penetrated to Windalia Sand Member leve, about
50 wells penetrated the top of the Barrow Formation, while only 18 wells
penetrated the Upper Jurassic, It is possible that Late Triassic - Early
Jurassic sands exist at Barrow Island, but evidence from Barrow Deep No. 1
(T.D. 5085 m) suggests that, if present, they are too deep to be commercially
exploitable. Table 10 gives details of Barrow Island field production in

1974 and also cumulative totals (W.A. Mines Department, 1974),

Exmouth Sub-basin The Exmouth Sub-basin can be regarded as a southern

extension of the Barrow Sub-basin, the division between the two sub-basins
being arbitrarily chosen as the southern limit of the Neocomian Barrow Group.
Deposition during and before the Jurassic was probably continuous between

the two sub-basins.
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T18LE 1
BARROW ISLAND FIELD) PROGUCT [ON*
1974 CUMULATIVE
Reservoir 011 in m3 Liquid Natural Ggs 3 0i1 in m3 Liquid Natural Gas
and (bbls) petroleun gasolene 107 m and (bbls) petroleum gwsolgne 103 3
gas In m in ms gas Inn innm "
_ and (bbls) and (bbls) and [bbls) and {bbls)
Windalla Sand 2 140 642 5 101 5 748 133 452 16 361 302 9 897 10 832 1 632 512
(13 464 213) (32 08s) (36 155) (102 909 320) (62 253) (68 133)
Muderong Greensand 19 932 0 0 2 904 174 605 0 0 26 375
(125 311) (1 098 233)
Barrow Formation 5500' Sand 0 0 0 0 2 477 0 0 14 62
(15 580)
6200' Sand 0 0 0 0 9 140 0 0 80 926
(57 &89)
6600" Sand 11 B4k 0 0 1 760 59 390 0 0 27 435
(7% 498) (373 551)
6700* Sand 8 089 0 0 8 879 185 859 0 ) 103 835
(50 882) (1 189 010)
Pingo Claystone 10 600" Sand 2172 0 0 1 805 217 0 0 1 805
{1 334) (1 334)
10 900 Sand 180 0 0 1 085 180 0 0 1085
(1 131) {1 131
11 250" Sand 219 0 0 10 26C 79 0 0 10 260
(1 379) (1 379)
= =
TOTAL FIELD 2 181 120 510 5 748 160 145 16 793 384 0 897 10 832 1 893 859
(13 718 808) (32 084) (36 155) (105 627 027) (62 253) (68 133)

* W.A. Mines Department, Annual Report 1974
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The onshore portion of the sub-basin is dominated structurally

by the large Cape Range anticline, the smaller Rough Range Anticline and the
parallel Patterson and Rough Range Faults, all of which trend north-

- northeasterly. The area has been well tested by drilling, with no commercial

success despite the oil flow from the Early Cretaceous Birdrong Sandstone

in Rough Range No. 1.

The anticlines differ from other hydrocarbon-

bearing structures in the Carnarvon Basin in that they resulted from Late

Tertiary tectonism, although Thomas and Smith (1974) report that the surface

anticline of Barrow Island also has some element of Tertiary growth. In

some parts of the Exmouth Sub-basin post-Jurassic erosion has removed the

Jurassic altogether, so that Cretaceous sediments rest on the Triassic.

The offshore part of the Exmouth Sub-basin has not been tested

by drilling, except for the recently drilled West Muiron structure, which

may be partly within the sub-basin.

Seismic surveys indicate a thick

sedimentary section offshore, deepening to the northwest, and a number of

anticlinal structures have been indicated.

The occurrence of o0il in Rough

Range No. 1 suggests that the offshore part of the sub-basin may have some

hydrocarbon potential, but the continental shelf in this region is only

about 30 km wide and much of the sub-basin is in water more than 200-m deep.

The following petroleum wells have been drilled onshore:

Well Name

Cape Range No.
* Cape Range No.
Cape Range No,
Cape Range No.

Sandy Point No. 1
Sandy Point No. 2

Wingaloo No. 1
Learmonth No. 1

Learmonth No., 2

TABLE 11
PETROLEUM WELLS IN THE EXMOUTH SUB-BASIN

1
2
3
4

ORerator

WAPET
WAPET
WAPET
WAPET
WAPET
WAPET
WAPET
WAPET
WAPET

Total deEth

2444.2 m
4623.8 m
1139, m
1175.9 m
3045.6 m
1676.4 m
1228.3 m
2327.5 m
1870.6 m

Bottom formation age

Middle Jurassic
Jurassic
Upper Jurassic
Upper Jurassic
Lower Jurassic

?

?
Lower Permian
Triassic (Jurassic

absent)
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Table 11 (Cont'd)

Well name Operator Total depth Bottom formation age
Paterson No. 1 WAPET 2286 m Upper Jurassic
Exmouth No. 1 WAPET 536.1 m Upper Cretaceous
Exmouth No. 2 WAPET 618.4 m Upper Cretaceous

* Rough Range No., 1 WAPET 4452 m Devonian
Rough Range No. 1A WAPET 1114.7 m Upper Jurassic -

: Lower Cretaceous
Rough Range Nos 2-10 WAPET 1126.8 m to Stepout wells to
1243.3 m Birdrong Sandstone
Rough Range South WAPET 873.6; 579.1; Cretaceous
Nos, 1, 3, 4 697.7 m
Rough Range . WAPET .1450.8 m Permian
South No. S
Rough Range South WAPET 485.9 m Cretaceous
No. 6
Whaleback No. 1 WAPET 1528 m Lower Permian

(Middle and Lower

Jurassic and

Triassic absent)

* these wells encountered hydrocarbons. See Table 2.

Exmouth Plateau The Exmouth Plateau seems on geophysical evidence to be

geologically fairly similar to the northern Carnarvon Basin. By analogy
there could exist in the area suitable petroleum source rocks (especially
Triassic and Neocomian sandstones). The depth of burial may have been
adequate for petroleum generation in the source rocks in the pre-Cretaceous
sequence.

Many large fault blocks analagous to those of the Rankin
Platform appear to exist on the Plateau and if so they are likely to
contain Triassic sands cap-sealed by Jurassic and Cretaceous shales.
These structures are likely petroleum targets. Other possible targets

are stratigraphic traps in a deltaic Jurassic-Neocomian sequence.
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Exploration and development in such an area as this, where water
depths exceed 800 m and primary targets are more than 200 km from shore,
will be costly and difficult, perhaps limiting commercial interest to major

hydrocarbon fields and to oil fields rather than gas/condensate fields.

5. FUTURE EXPLORATION REQUIRED

5.1 Geophvsical

Aeromagnetic coverage of the Carnarvon Basin is complete except
for the Dampier and Beagle Sub-basins and deep water areas such as the
Exmouth Plateau. There is a moderately good regional coverage of marine
magnetic traverses in the two northerly sub-basins and, because of the
advanced state of seismic exploration in those areas, extension of aero-
magnetic coverage over the Dampier and Béagle Sub-basins would seem to rate
low priority now.

However, aeromagnetic coverage of the deeper water parts of the
basin, which have been only sparsely covered by seismic lines, could be a
useful prelude to systematic, more detailed seismic exploration of those
areas. This is particularly so in the southern portion of the basin where
Edel No. 1 well has indicated the presence of volcanics readily detectable by
magnetometer within the sedimentary section. Unfortunately, aeromagnetic
surveying of the Exmouth Plateau could involve difficult navigational
problems because of the great distances from land involved.

A The magnetic coverage of the Carnarvon Basin is made up of a large
number of separate surveys recorded at different magnetic epochs, with
different magnetometer altitudes and other parameters. It would be useful
to reprocess existing magnetic data on a common basis to produce a single
magnetic intensity map of the basin. Such a map could be expected to show
regional trends better than existing data and it would also be useful in
resolving conflicts in interpretation between adjacent surveys.

Regional gravity coverage is complete over the onshore part of the
Carnarvon Basin and there are considerable areas with semi-detailed cover.
Further semi-detailed or detailed gravity work could be useful onshore in
helping to solve specific exploration problems, particularly where the
quality of seismic data is poorest.
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Although Plates 2A and 2B show gravity contours over the offshore
areas, offshore data is mostly very sparse. It is to be hoped and expected
that gravity recordings made in conjunction with future seismic traverses
will provide the necessary fill-in data to upgrade the reliability of offshore
gravity contours. Systematic marine gravity surveys, per se, do not appear
to be warranted at this stage of exploration of the Carnarvon Basin.

On the other hand further interpfetational studies on existing
gravity data are warranted. As a first step the available rock density data
in the basin could be assembled and collated. Gravity features such as the
large positive anomalies near North West Cape and the Rankin Trend should be
analysed to determine their depths of origin and hence possible modes of
origin.

The degree of seismic coverage within the basin is very variable,
varying from very dense in parts of the Dampier Sub-basin to'very sparse
or non-existent onshore in areas such as the Gascoyne Sub-basin. There is
a need for more seismic work in most areas of the basin, although the seismic
objectives will vary from providing more detailed mapping to complexly
faulted and folded structures with good hydrocarbon potential on the Rankin
and Medeleine-Dampier Trends to providing basic reconnaissance information
on some onshore areas. Onshore, the difficulties of obtaining useful data
require the application of the most modern seismic techniques with maximum
effort.

Considering likely prospectivities in various parts of the basin,
the priority for further seismic work would seem to be for a semi-detailed
grid of traverses on the Exmouth Plateau and the deep water margins of the
Dampier, Barrow and Beagle Sub-basins in order to locate possible drilling
targets. Any structural leads indicated will of course require further

detailing prior to drilling.

5.2 Drilling

There is much scope for further drilling in the Carnarvon Basin,
but as prospectivity and intensity of past exploration vary greatly from area
to area it is difficult to generalise about future drilling requirements.
Decisions to drill future wells will naturally depend on seismic and other
evaluation of geological situations and assessment of the economics of

exploring in various environments.
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Onshore the prospectivities of the various sub-basins are fairly
low, but the cost of drilling is low compared with offshore areas and, apart

form the North West Cape area, wells are very sparse. There is considerable
need for further drilling in the southern, onshore portion of the basin to
improve stratigraphic knowledge, particularly where the quality of seismic
 results is very poor.

Although most of the more obviously attractive structures
offshore in water depths of less than 200 m have already been drilled,
mmerous moderately attractive drilling prospects remain on the continental
shelf in the Beagle, Dampier, Barrow and Exmouth Sub-basins, although many of
these require better seismic definition. As seismic coverage is extended
over the deeper water areas and, as deep water drilling technology and

economics improve, drillable prospects in those areas will undoubtedly emerge.

6. CONCLUSIONS

The Carnarvon Basin is a large, disparate Basin which has been
explored almost continuously for petroleum since about 1950. Despite WAPET's
early apparent success in Rough Range No., 1 well in 1953, exploration onshore
has been disappointing and host of the onshore part of the basin must be
regarded as having fairly low prospectivity. However, much of the southern
Carnarvon Basin onshore is lacking both seismic coverage and drilled holes
and it cannot therefore be said to have been adequately explored.

Since the 1960's exploration of the northern, offshore portion
of the basin has proceeded steadily, making this one of the most intensely
prospected areas in Australia. Significant discoveries have been made at
Barrow Island, on the Rankin Platform and elsewhere in the Barrow and Dampier
Sub-basins and further discoveries, possibly related to exisﬁing finds, may
be expected. By contrast, the southern offshore protion of the basin on the
continental shelf seems to be less favourable geologically for petroleum
accumulation and has been less intensively explored. But as large areas with
appreciable sediment thicknesses are devoid of a single well they can

scarcely be dismissed as unprospective at this stage.
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Reconnaissance geophysical surveys have indicated that deep water
areas on the outer margin of the continental shelf and on the Exmouth Plateau

hold considerable promise of petroleum prospects for the future,
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APPENDIX 1 (a) PETROLEUM EXPLORATION WELLS, CARN..RVON BASIN

COMPANY Latitude South 1:250 000 Elevation (metres) Date spudded TD Status
Well Name Longitude East sheet area  GL/WD TD reached (metres) at 31,12 of year
BMR File no, if subsidized o ! " KB/RT drilled
B.0.C. OF AUSTRALIA LTD (BOCAL) |
Angel No. 1 19 30 20 E50/14 WD 79.8 12,1071 3410.7 Abandoned gas -
BMR file 71/617 116 35 48 RT 9.5 18 1572 condensate well
Angel No, 2 19 27 57 E50/14 WD 86,6 Te 372 4396.7 Abandoned gas -
BMR file 72/857 116 39 25 RT 9.5 21. 5.72 condensate well
Angel No. 3 19 32 30 E50/14 VD 6741 27 473 3779.8 Abandoned gas -

L 116 37 43 RT 9.5 21, 6.73 condensate well

Cossigny No. 1 19 19 53  E50/15 WD 112.8 15.10,72 3203.5 PA (dry hole)
BMR File 72/3063 117 17 26 RT 12.5 561172 :

Dampier No, 1 19 52 21 E50/14 WD 76.2 22,11,.68 4141.6 hbandoned well with
BMR file 68/2052 116 00 49 RT 9.1 9. 4.69 show of o0il and gas
De Grey No, 1 | 19 29 20 E50/15 WD 9445 10. 9.1 2087.9 PA (dry hole)
BMR file 71/616 117 05 08 RT 29.0 16.10.71
Depuch No, 1 18 50 07 E50/11 WD 134.0 b4e 2474 4300.0 PA (dry hole)
BMR file 73/283 117 55 19 KB 10.0 30. 3.74

Dockrell No. 1 19 47 17 E50/14 WD 110.0 30, 6.73 3895.0 Abandoned gas -

115 46 47 RT 29.9 17« 8473 condensate and o0il well

Baglehawk No, 1. 19 30 30 B50/14 WD 120.4 10411472 3505,2 Abandoned o0il well
BMR file 73/3177 116 16 37 ’ RT 12.5 14412472
ﬁgﬁ%}%ﬁa; 1 ' 19 30 23  E50/14 WD 11849 24412.72 365746 Abandoned oil well
BMR file 72/3357 116 20 50 RT 12,5 164 5.73
Enderby No. 1 20 09 25 F50/2 WD 53.9 10. 9.70 2149.1 PA (dry hole)
BMR file 70/737 116 24 24 10.10.70



° ] ° ® ® s ° ® L ® o
COITPANY Jatitude South 1:250 000 Blevation (metres) Date swudded TD Status
Well Name Longitude East sheet area GL/.7 TD reached (metres) at 31.12 of year
BMR file no. if subsidized o ! " KB/RT drilled
BOCAL cont'd ‘ -
Goodwyn No. 1 19 41 37 E50/14 D 125.6 22610.71 35557 Abandoned as -
BMR file 71/7_32 115 53 44 RT p 25.11.71 condensate well
Goodwyn No. 2 19 39 53 B50/14 i) 27 3472 3750.,0 Abandoned fas -
115 51 53 KB 28. 5.72 condensate well
- Goodwyn No. 3 19 44 09 IB50/14 WD 16.12.72 365746 Abandoned oil and gas
115 52 40 RT 8. 2.73 well
Goodwyn No. 4 19 41 38  E50/14 D 244 2473 3632.% Aibandoned pas -
115 50 54 RT 7. 6.7% condensate well
Hampton No. 1 20 07 05 F50/2 WD 22. 3.74 2584,0 Abandoned well with
116 32 47 RT 23, 4e74 show of gas
Hauy No. 1 19 47 39  E50/15 Y 251172 82544 ¥4 (dry hole)
BMR file 72/3186 117 15 15 RT 8.12,72
Lambert No. 1 19 27 23  E50/14 WD 13.,11.73 3700,0 Abandoned 0il well
116 29 23 KB 30. 1474
Legendre No. 1 19 40 16 T50/14 “D 7o 6.68 3472.6 bandoned well with
BMR file 68/2016 116 43 57 RT 17+11.68 show of oil
Legendre No. 2 19 37 27 E50/14 WD 16.10,70 361843 PA (dry hole)
BMR file 70/769 116 46 49 16412,70 :
Lowendal No. 1 19 52 49 E50/14 WD 31. 1.74 3642.0 PA (dry hole)
115 38 03 RT 16. 3.74
Madeleine No.1 19 38 59 E50/14 WD 68.9 15+ 5469 2427 .5 Abandoned well with
BMR file 69/2006 116 21 31 RT 1 10411469 show of o0il and gas
Malus No. 1 19 45 16  E50/14 WD 4 710,72 3657 .6 PA {dry hole)
BMR file 72/3058 115 32 02 RT 8 5611472



COMPANY Latitude South 12250 000 Blevation (metres) Date spudded TD Status
Well Name Longitude Bast sheet area  GL/WD TD reached (metres) at 31.12 of year
BMR file no. if subsidized o ' " KB/RT drilled
BOCAL cont'd
Nelson Rocks No. 1 19 33 37 1w50/14 D 74,9 30s 6473 2189.9 PA (dry hole)
116 51 19 RT 10,1 30, 773
North Rankin No., 1 19 35 55 E50/14 D 122.2 3e HeT1 353345 Abandoned gas -
BMR file 71/254 116 07 30 RT 30,2 25, 64,71 condensate well
N. Rankin No. 2 19 33 54  E50/14 WD 126.5 9. 6,72 3749.9 Abandoned gas -
116 08 46 RT 12.5 1. 8.72 condensate well
N. Rankin No. 3 19 31 41 E50/14 D 12741 Ae 8472 4062.5 Abandoned gas -
116 10 14 RT 2%.3 14+ 9472 condensate well
N. Rankin No. 4 19 35 07 E50/14 WD 127 .1 30. 9472 4062 .4 Abandoned gas -
116 06 42 RT 30,2 111172 condensate well
Picard No. 1 18 59 00 E50/11 WD 140.8 28. 7472 4216.0 PA (dry hole)
BMR file 72/2710 117 37 20 RT 9.5 23, 9.72
Poissonnier No, 1 19 18 31 E50/15 WD 83%.0 20412.73 1962.,0 PA (dry hole)
118 09 20 RT 29,0 22. 1.74
Rankin NO-.1 19 47 56  E50/14 WD 93,0 31e ToT1 411045 Abandoned oil and gas
BMR file 71/495 115 44 39 RT 9.5 23. 9.71 - condensate well
Ronsard Ho. 1 19 08 31 BS0/15 WD 160.0 12.1073 2848.1 PA (dry hole)
BMR file 72/3330 117 09 39 KB 10.1 1161173
Rosemary No. 1 19 57 16  E50/14 WD 65.4 1311472 3909, 1 PA (dry hole)
BMR file 72/3127 116 20 41 RT 9.5 264 3.73
Sable No. 1 19 14 04 E50/14 WD 15049 21. BaT2 39715 PA (dry hole)
BMR file 72/2770 116 54 59 RT 12.5 12.10.72
Tidepole No. 1 19 46 07 E50/14 WD 110,0 18.10.75 3491.0 Abandoned oil and
115 53 06 KB 30.5 26411.75 gas well
® o o ® [ ® o



COMPANY Latitude South 1:250 000 Elevaticn (metres) Date spudded TD Status

Well Name Longitude Bast sheet area  GL/WD TD reached (metres) at 31.12 of year

BMR file no. if subsidized o ' 0 KB/RT drilled

CONTINENTAL OIL COMPANY OF

AUSTRALIA LTD

Yaringa No. 1 26 03 58  G50/9 GL 21.3 2, T.66 2290.9 Pr (dry hole)

BMR file 66/4215 114 21 35 KB 26.8 14+ 8.66

GENOA OIL N.L.

Pendock ID No. 1 23 17 02 F49/16 WD 13141 18. T.69 242.6 PA (dry hole)

BMR file 69/2020 113 20 10 KB 10.4 30. T.69

Pendock ID No. 1A 23 17 02 F49/16 WD 131.1 29. T.69 2500169 PA (dry hole)

BMR file 69/2020 113 20 10 KB 10.4 13,11.69

HARTOGEN EXPLORATION PTY LTD

Bidgemia No. 1 25 16 00  G50/5 GL 201,.8 6e1172 227.7 Pi (dry hole)
115 20 20 RT 203.3 23,1172

Moogooree No, 1 24 15 20  G50/1 GL 271.9 8.10,72 137.8 PA (dry hole)
115 15 30 RT 272.4 15.10.72

Moogooree No. 2 24 16 50 G50/1 GL 276.5 18.10.72 205.7 FL (dry hole)
15 12 40 RT 27741 27.10.72

Coonga No. 1 21 03 08 F50/6 GL 5.8 14412,72 176.5 PA (dry hole)
116 01 48 RT 7.9 19.12.72

HEMATITE PETROLEUM PTY LTD

Cane River No. 1 21 40 51  F50/5 GL TeT 29.11.71 694.0 PA (dry hole)

BMR file 71/751 115 05 54 RT 10.3 9.12.71

Cane River lNo., 2 21 38 13 F50/5 GL 4.5 1712671 413.0 PA (dry hole)
115 15 51 RT 7.3 23,12.71

Cane River No. 3 21 42 28 F50/5 GL 1449 29.12.71 185.6 PA
115 19 29 RT 17.7 25 172



COMPANY Latitude South  1:250 000 Elevation (metres) Date spudded TD Status
Well Name Longitude Bast sheet area GL/.D TD reached (metres) at 31,12 of year
BMR file no. if subsidized o ' n KB/RT ' drilled

HAEMATITE PETROLEUIL PTY - LTD cont'd

Cane River No. 4 21 35 54 F50/6 GL 13.1 166 1572 172.8 B (dry hole)
115 33 45 RT 15.9 21. 1.72

Cane River No. 5 21 47 22  F50/5 GL 5447 8s 1472 200,9 PA (dry hole)
115 28 48 RT 36.9 10e 1472

Mardie West No. 1 21 1 56 F50/6 GL 6.4 512,72 13543 PA (dry hole)

; 115 55 24 RT 8.5 B:12.72

Surprise No. 1 ’ 21 17 58 F50/6 GL 9.8 14611672 21644 Abandoned well with
115 49 27 RT 12.8 28611672 shov of gas

Windoo No. 1 21 21 18 F50/6 GL 2.1 171072 218.,9 Abandoned well with
115 46 55 RT 4.3 22.11472 show of gas

Woorawa No. 1 21 21 55  F50/6 GL 13.4 14. 9.72 202.4 hbandoned well with
115 47 33 ' RT 15.9 27« 972 show of gas

MARATHON PETROLEUM AUSTRALIA LTD

Remarkable Hill No. 1 22 57 20 F50/9 GL 106.7 15.,10.68 3206.5 PA (dry hole)

BMR file 68/2050 114 09 20 KB 110.9 2. 2.69

OCEAN VENTURES PTY LTD

Edel No. 1 27 06 48 G49/16 WD 92,9 23, 5.72 2749.6 PA (dry hole)

BMR file 72/2074 113 23 23 KB 29.6 21 T472

OCEANIA PETROLEUN PTY LTD ,

Kalbarri No. 1 27 16 01 G50/13 GL 129.2 11e 9.73 153945 PA (dry hole)

BMR file 72/3358 114 06 27 KB 133.2 210,73

Tamala No. 1 26 38 48 G49/12 GL 2.7 e 473 1225,3 PA (dry hole)

BMR file 72/3358 113 38 4 KB 7.0 6e 5473
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COMPANY Latitude South  1:250 000 Elevation (metres) Date spudded TD Status

Well Name Longitude Eas sheet area  GL/WD TD reached (metres) at 31.12 of year

BMR file no. if subsidized o ! u KB/RT drilled

OIL SEARCH LTD

Byro Deep Bore 26 04 38  G50/10 GL 268,2 19347 67640 PA (dry hole)
115 32 22 B -

WEST AUSTRALIAN PETROLEUM

PTY LTD (WAPET)

Airlie No, 1 21 19 30  F50/5 GL 449 11. 9467 2218.6 o (dry hole)

Anchor No. 1 21 32 51 TF50/5 D 18.0 12. Te69 3048.6 Pi (dry hole)

BMR file 69/2019 114 42 37 RT 2444 28. 8.69

Barrow No. 1 20 A8 58 F50/1 GL 51.8 Te Heb4 2982.5 Abandoned oil well

BMR file 64/4030 15 22 58 KB 55.2 4o 8464

Barrow No. 2 20 49 24 F50/1 GL 46.9 30, 8B.64 2%28.7 Abandoned oil well
115 22 26 KB 50.3 20,10.64

Barrow No. 3 20 49 24 F50/1 GL 45.7 4e11464 2209,.8 Abandoned oil well
115 22 57 KB 49.1 29.11.64

Barrow No. 4 20 50 16  150/1 GL 30.8 15.12.64 2382,3 ibandoned oil well
115 23 25 KB 3441 20. 1465

Barrow No. 5 20 48 05 F50/1 GL 65.8 124 2.65 2252,5 Abandoned oil well
115 23 26 KB 69.2 164 3465

Barrow No. 6 20 48 58 F50/1 GL 61.6 Yo dal5 235449 Abandoned oil well
115 23 24 KB 64.9 124 5465

Barrow Noe 7 20 43 57 F50/1 GL 4547 184 5465 24%9.0 Abandoned o0il well
115 25 16 XB 49.1 16. 6465

Barrow No. 8 20 48 58  F50/1 GL 63.7 8e 7465 2255.8 Abandoned oil well
115 23 50 KB 67,1 4. 8,65



COMPANY Latitude South 1:250 000 Elevation (metres) Date spudded TD Status

Well Name Longitude East sheet area .GL/WD TD reached (metres) at 31.12 of year

BMR file no. if subsidized o ' L KB/RT drilled

WAPET cont'd

Barrow No. 9 20 51 38  F50/1 GL 1460 18+ 8465 2432.6 ibandoned oil well
115 24 53 B 17.4 234 9.65

Barrow No. 10 20 49 54 F50/1 GL 36,0 25. 9,65 749.8 Abandoned oil well
115 24 52 KB 39.3 8.10.65

Barrow No. 11 20 50 42 F50/1 GL 3444 . 10.10.65 695.2 Abandoned oil well
M5 22 29 KB 37.8 19.10.65

Barrow No, 12 20 49 00 F50/1 GL 50.0 22410465 7815 Abandoned o0il well
115 24 49 KB 53.3 31,10.65

Barrow No. 13 20 49 4T  F50/1 GL 38.7 2411465 71841 Abandoned oil well
115 21 32 KB 42,1 8e11465

Barrow No., 14 20 48 58  F50/1 GL 51.2 10,711 «65 723.6 Abandoned o0il well
115 22 26 KB 5446 17611665

Barrow No. 15 20 51 10  F50/1 GL 2645 18411465 686.1 Abandoned oil well
115 21 34 KB 29.9 22411465

Barrow No. 16 20 51 31 F50/1 GL 20.1 28411465 73142 Abandoned oil well
115 20 39 KB 23,5 3,12065

Barrow No. 17 20 49 00 F50/1 GL 28.7 5612665 948,2 Abandoned oil well
115 20 39 KB 32,0 11412465

Barrow No. 18 20 48 57 F50/1 GL 1846 1361265 79965 Abandoned dry
115 26 12 KB 21.9 22.12.,65 observation well

Barrow No, 19 20 47 13 F50/1 6L 4244 2+ 1466 74945 Abandoned oil well
115 22 30 KB 43.0 10, 166

Barrow No, 20 20 47 37 F50/1 GL 33,2 12. 1,66 T751¢3 Abandoned oil well
115 24 51 KB 36,6 19. 1466
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COMPANY Latitude South 1:250 000 Llevation (metres) Date spudded TD Status

Well Name Longitude East sheet area  GL/WD TD reached (metres) at 31.12 of year

BMR file no. if subsidized o ' " KB/RT drilled

~ WAPET cont'd :

Barrow Nos 21 20 50 19  F50/1 GL 29.0 22, 1.66 742.2  Abandoned oil well
115 20 © 11 KB 32.3 27+ 1.66

Barrow No, 22 20 51 09 F50/1 GL 152 2. 2,66 825.7 Abandoned o0il well
115 23 27 KB 18.6 9. 2466

Barrow No. 23 20 45 55  F50/1 GL 57.6 15 2,66 786.4 Abandoned o0il well
115 23 53 KB 61,0 20, 2.66

Barrow No. 24 20 48 30  F50/1 GL 51.5 24¢ 2466 2240,0 Abandoned oil well
115 22 30 KB 54.9 25« 3466

Barrow No. 25 20 40 17 F50/1 6L 16,2 12, 4466 253441 PA
115 26 19 KB 19.5 17+ 5466

Barrow No. 26 20 43 41 T50/1 GL 52.1 21. 5466 2400.3 Abandoned gas well
115 25 32 KB 55.8 15+ 6466

Barrow No. 27 20 49 24 F50/1 GL 6641 5¢ Te66 2226,3% Abandoned gas well
115 23 28 KB 69.5 22, T.66

Barrow No. 28 20 48 45  F50/1 GL 57. 5. 8466 2133,6 Abandoned 0il well
115 23 12 KB 60.7 25, 8.66 plugged back to 708.7m

Barrow development wells are not included

Barrow Deep No. 1 20 50 07  F50/1 GL 38.4 16. 9.72 4650,0 Abandoned gas well

BMR file 72/2862 115 22 58 KB 46.6 19. 6,73

Beagle No. 1 21 11 50 T50/5 - GL 4.6 31 5469 55943 PA (dry hole)

(Core hole) 115 38 00 RT 6.1 16. 6469

Biggada No. 1 20 48 35  F50/1 GL 50 20. 6.75 362440 Abandoned gas well
115 23 11 RT 29.11.75



COMPANY Latitude South 1:250 000 Elevation (metres) DNate spudded TD Status
Well Name Longitude East  sheet area  GL/WD 4D reached (metres) at 31.12 of year
. BMR file no. if subsidized 0 t 0 KB/RT drilled

WAPET cont'd

Cape Cuvier No. 1 24 13 30 G49/4 GL 71.9 164 7455 457 .2 Fn (dry hole)
13 23 44 B 73.2 5¢ 955

Cape Range No, 1 22 03 57  F50/9 GL 147.2 2. 9.54 244442 PA (dry hole)
114 00 32 KB 150,0 27412.54

Cape Range No. 2 22 05 50 TF49/12 GL 281.5 20. 4459 4629,0 L (dry hole)
113 59 41 KB 285.3 14. 4.56

Cape Range No. 3A 22 08 43  F19/12 GL 266.7 144 T.56 1139.0 viv (dry holc )
13 59 54 KB 269.4 - o= 56

Cape Range No. 4 22 19 26  F49/12 GL 130.8 21+ 9.56 1175.9 Pi (dry hole)
13 56 09 KB 133.5 10.10.56

Chargoo No. 1 23 35 52  F49/16 GL 26.5 14-20 10,67 427 .9 *
13 55 49 KB 27.7

Cunaloo No. 1 22 00 48 T50/9 GL 12.2 224 3472 797 o4 PA (dry hole)

BMR file 72/53 114 53 47 BT 1542 31. 372

Director Island No. 1 21 32 03 F50/5 GL 4.6 26, 4,68 672.7 PA (dry hole)

(Core Hole) 15 07 42 RT 6.1 6o 5.68

Dirk Hartog No. 1 25 43 15 G49/8 GL - 1955 33843 *
113 03 05 KB 3.0

Dirk Hartog No. 2 25 44 10  G49/8 GL - 1955 256,0 *
113 00 45 KB 18.0

Dirk Hartog No. 3 25 45 10 G49/8 GL - 1955 272,.8 *
112 58 20 KB 27.4 ,

o L) o [ ® ® ® ®
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COMPANY Latitude South 1:250 000 Elevation (metres) Date spudded TD

Well Name Longitude East sheet area  GL/WD TD reached (metres) at 31,12 of year

BMR file no. if subsidized o ' " KB/RT

WAPET cont'd

Dirk Hartog No. 4 25 42 00 G49/8 GL - 1955=56 457.2
113 00 20 KB 37.5

Dirk Hartog No. 5 25 45 40  G49/8 (2 - 1956 281.6
113 01 50 KB 4742

Dirk Hartog No. 6 25 47 40 G49/8 B, = 1956 304.8
13 02 00 KB 37.8

Dirk Hartog Wo. 7 25 46 10 G49/8 GL - 1956 81.7
113 04 30 KB -

Dirk Hartog No. TA 25 46 40  G49/8 BE = 1956 274.3
113 04 50 KB 18.0

Dirk Hartog No. 8 25 48 25  G49/8 G - 1956 23741
112 58 50 KB 57.6

Dirk Hartog No. 8A. c25 48 25 G49/8 GI; « 1956 364.5
112 58 50 KB 57.6

Dirk Hartog No. 9 25 52 25  G49/8 Gh = 1956 54,9
113 06 15 KB 2.4

Dirk Hartog No. 9A c25 52 25  G49/8 Bl - 1956 25745
113 06 15 KB 2.4

Dirk Hartog No. 10 25 56 50 G49/8 GL - 1956 267.0
113 09 20 KB 3.0

Dirk Hartog No. 11 25 57 20 G49/8 8L ~ 1956 249.0
113 07 35 KB 7.0

Dirk Hartog No. 12 25 57 45 G49/8 GL = 1956 27744
113 06 05 KB 1741



COMPANY Latitude South 12250 000 Elevation (metres) Date spudded TD Status
Well Name longitude East sheet area GL/WD TD reached (metres) at 31.12 of year
BMR file no. if subsidized o ' " KB/RT drilled
WAPET cont'd
Dirk Hartog No. 13 26 02 00 G49/8 GL = 1956 297.2
- 113 01 00 KB 2.7
Dirk Hartog No. 14 25 53 25  G49/8 A 1956 YT P
113 08 45 : KB 31.4
Dirk Hartog No. 15 25 53 27 G49/8 6L = 1956 321.0 »
113 02 02 KB 34.1
Dirk Hartog No. 16 25 49 22  G49/8 G = 1956 259.1
113 06 21 KB 1.2
Dirk Hartog No. 17 c25 51 00  G49/8 GL = 1956 T 259.1 *
113 04 00 EB 1.2
Dirk Hartog No. 17A 25 51 49 G49/8 GL = 1956 16449 #
113 04 43 KB 89.9
Dirk Hartog No. 17B 25 51 58  G49/8 GL 87.2 18+ 2.57 1523.4 PA (dry hole)
113 04 40 KB 89.9 ~ o= 57
East Marilla No. 1 22 54 48  F50/9 GL 59.1 15. 4e72 638,3 A (dry hole)
BMR file 72/960 114 36 58 RT 62,2 25+ 4472
Exmouth No. 1 22 33 01 F50/9 GL - 1956 53641 *
114 06 38 KB 14.6
Exmouth No, 2 22 21 25 F50/9 GL 1956 618.4 *
114 08 17 KB 20.7
Flacourt No. 1 20 44 44  F50/1 GL 50.3 8., 6.68 816.9 Abandoned oil well
115 22 40 RT 53.3 13, 6.68
Flag No. 1 20 27 55  F50/2 WD 36.6 2. 9.69 3802,7 Abandoned well with
115 38 45 RT* 23,2 30. 1.70 show of gas
@ ® ® ® @ ® o ® o ®
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COMPANY Latitude South 1:250 000 Elevation (metres) Date spudded TD Status
Well Name Longitude Eas sheet area GL/ D TD reached (metres) at 31,12 of year
BMR file no. if subsidized ) ' " KB/IRT drilled
WAPET cont'd
Flinders Shoal No. 1 21 04 16 F50/6 YD 10. 4.69 3616,1 Abandoned :rell with
15 3 18 RT 9. T.69 show of gas
" Fortescue No. 1 21 01 05 F50/6 L 20. 6.69 609.6 P; (dry hole)
(Core Hole) 115 51 17 RT 26, 6,69
Giralia No. 1 22 59 35  F50/13 GL 5. .55 124%.6 PA (dry hole)
114 14 20 KB 20, T+55
Glenroy (W.i.) No. 1 21 49 05 F50/5 &b 19.10.66 648.3 PA (dry hole)
114 52 28 - KB 28.10.66
Gnaraloo No. 1 23 40 38 F49/16 GL 30.10.67 501.7
113 47 28 KB 10.11.67
Grierson No. 1 24 12 00  G49/4 CL 1955 438.0 %
113 46 20 KB
Grierson No. 2 24 12 00 G49/4 GL 1955 45045 *
113 47 05 KB
Grierson No. 3 24 12 02  G49/4 6L 1955 4/2.0
113 45 30 IB
Hilda No. 1 21 12 01 F50/5 WD 10. 3.74 1546.0 PA (dry hole)
114 38 2 KB 28. 4.74
Hilda No. 1A 21 12 00 F50/5 WD 28, 4474 3466,0 Abandoned well with
114 38 13 KB 23. 9.74 show of o0il and gas
Hope Island No. 1 22 09 34 F50/9 GL 26, 2.68 1426.5 PA (dry hole)
BMR file 68/2003 114 28 35 ~ RT 13. 3068



COMPANY Latitude South 1:250 000 Elevation (metres) Date spudded TD Status
Well Name Longitude East sheet area  GL/WD TD reached (metres) at 31.12 of year
BMR file no. if subsidized o ' " KB/RT drilled
WAPET cont'd
Kennedy Range No. 1 24 29 50 G50/1 GL 295.0 1412,66 2226,6 PA (dry hole)
BMR file 66/4235 114 59 19 KB 298.7 19e 1467
Learthmonth No. 1 22 10 58  F50/9 GL 20,1 24+ 9457 2327.5 PA (dry hole)

114 03 31 KB 22,9 6. 2458
Learthmonth No. 2 22 17 35  F50/9 GL 21.9 22, 1.64 187046 PA (dry hole)
BMR file 63/1327 114 03 48 KB 25.3 29. 2,64
Locker No, 1 21 43 16  F50/5 GL 2.7 6. 6,67 765.7 *
BMR file 67/4253 114 45 35 KB 443 9e 7467
Long Island No. 1 21 37 10  F50/5 GL 4.9 21. 9.66 2158,.3 P4 (dry hole)
BMR file 66/4217 114 41 10 KB 9.1 31410466
Mangrove Island No. 1 21 14 22 ¥50/6 GL 4.6 6. 6.68 285.9 P4 (dry hole)
(Core Hole) 115 46 04 RT 6.1 14. 6.68
Mardie No. 1 21 21 14 F50/6 GL 4.9 20s T+67 221,9 ®

115 42 23 KB 6.4 16, 8467
Mardie No. 2 21 20 42 F50/6 GL 6.1 Te 54 69 16449 P:. (dry hole)
(Core Hole) 115 43 28 _ RT 7.9 12. 5,69
Mardie No., 1A 21 21 19 F50/6 GL 6.7 21.11.74 16443 Abandoned well with
(Core Hole) 115 42 30 RT 9.4 312474 show of gas
Marilla No. 1 22 55 45 TF50/9 GL 47.¢ 17+ 3463 456.6 *
BMR file 63/1200 114 30 00 KB 48.8 3, 4e63
Mary Anne No, 1 21 17 55  F50/5=6 GL 4.6 12, 5.68 53344 PA (dry hole)
(Core Hole) 115 30 04 RT 6,1 20, 5.68

>
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COMPANY Latitude South  1:250 000 Elevation (metres) Date spudded TD Status
Well Name Longitude East sheet area  GL/WD TD reached (metres) at 31.12 of year
BMR file_ no. if subsidized o , " KB/RT drilled
WAPET cont‘d
Merlinleigh No. 1 24 29 48  G50/1 GL 290,2 18-26. 5.66 304.8 *
114 59 15 KB 292,0
Merlinleigh No., 2 24 28 45 G50/1 GL 292.9 30. 5466 30643 #
114 59 27 KB 294.4 15. 6.66
Merlinleigh No. 3 24 29 08 G50/1 GL 293.8 30. 6,66 16641 *
114 59 53 - KB 295.4 6o Te66
Merlinleigh No. 4 24 29 08 G50/1 GL 289.6 6=10, T.66 13546 *
114 58 57 KB 291.1
Merlinleigh No. 5 24 28 27  G50/1 GL 290,2 14~184 T.66 17543
114 59 07 KB 291.7
Minderoo No. 1 21 50 40  F50/5 GL 10.7 9=27. 4463 609.6 *
QMR file 63/1200 115 04 40 KB 1242
Muiron No,. 1 21 39 04 TF50/5 GL 4.9 1.12,67 178542 PA (dry hole)
BMR file 67/4259 114 21 18 KB 9.1 24412.67
Mulyery No. 1 21 18 26 F50/6 GL 4.6 11, 1.68 139.6 PA (dry hole)
(Core Hole) 115 47 48 RT 6.1 18. 1468
Ningaloo No. 1 22 34 25 F49/12 GL 11443 18¢ 3aT1 1228.3 PA (dry hole)
113 46 40 RT 107.9 5¢ 4oT1
North Sandy Island No. 1 21 06 25 F50/6 GL 4.6 24. 5,68 609.6 Ph (dry hole)
(Core Hole) 115 38 56 RT 6.1 1o 6468
North Tryal Rocks No. 1 19 59 18  E50/13 WD 106,7 30 672 365.6 Abandoned well with
BMR file 72/2069 15 19 11 RT 12,1 28. T.72 shov of gas

£



COMPANY Latitude South 1:250 000 Elevation (metres) Date spudded TD Status

Well Name Longitude East sheet area GL/WD TD reached (metres) at 31.12 of year

BMR file no. if subsidized ) ' " . KB/RT drilled

WAPET cont'd

Observation No. 1 21 44 28  F50/5 GL 4.9 1. 1.68 2289,0 P. (dry hole)

BMR file 67/4275 14 32 12 KB 9.1 12, 2.68

Onslow No. 1 21 45 56  F50/5 GL 0.0 1. 9.66 2997.7 PA (dry hole)

BMR file 66/4218 114 52 17 KB 449 8.11.66

Pasco No. 1 20 58 19  F50/1 GL 7.6 20. 4467 1898.9  Abandoned oil well
115 19 30 KB 11.9 25. 5467

Pasco No. 2 20 57 41 F50/1 G, BT 3w Fub] 112.8 P4 (dry hole)
115 19 20 KB 7.9 - . 6,67

Pasco No. 24 20 57 51  F50/1 GL 3.7 11. 6.67 244141 PA (dry hole)
15 19 20 KB 7.9 19. T.67

Pasco No. 3 20 58 05 F50/1 Bl: fha.1 24. Te67 2450.9 Abandoned o0il and
115 19 52 KB 15.2 16, 8467 gas well

léaterson No. 1 22 27 34 F49/12 GL 97.5 8.11.63 2286.0 PA (dry hole)

BMR file 63/1211 113 55 56 KB 100.9 14+ 1.64

Peak No. 1 21 36 17 F50/5 GL 4.9 17.10.67 214145 Pa (dry hole)

BMR file 67/4260 114 30 22 KB 9.1 23411467

Peedamulla No. 1 21 24 26 F50/6 GL 5.5 24412,67 32843 PA (dry hole)

(Core Hole) 115 37 50 RT 7.0 7. 1.68

Pepper No. 1 21 03 29 F50/5 WD 7.6 13+ 3470 274%.2 Abandoned well with
115 18 05 KB 27.4 3¢ 5670 show of gas

Quail No. 1 23 57 04 F50/13 GL 114.6 19. 5463 358045 PA (dry hole)

BMR file 63/1010 114 29 57 KB 118.3 16y 154

® o @ ® @ ® ® ®
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COMPANY Latitude South 18250 000 Elevation (metres) Date spudded TD Status
Well Name Longitude East sheet area GL/VD TD reached (metres) at 31,12 of year
BMR file no. if subsidized o ' " KB/RT drilled
“WAPET cont'd =~ - - - - -
Ripple Shoals No. 1 21 07 10  F50/5 WD 749 6. 2.70 2278,.7 P (dry hole)
115 24 03 KB 24.1 4e 3470
Rough Range No. 1 22 25 07 F50/9 GL 5647 5¢ 9653 4452,2 Abandoned o0il well
144 04 54 KB 6047 - o= 54
Rough Range No. 1A 22 25 06 F50/9 GL: = 1954 T Abandoned o0il well
114 04 55 KB 70.7
Rough Range No. 2 22 25 50 F50/9 GL 94.8 Ae Te54 124343 PA (dry hole)
114 04 05 KB 97.5 8. 8454
Rough Range No. 3 22 24 40 F50/9 GL 6143 15. 9.54 1193.3 PA (dry hole)
114 05 09 KB 6440 12.,10.54
Rough Range No. 4 22 25 23  F50/9 GL 59.7 16410454 1146,0 PA (dry hole)
114 04 54 KB 62.5 3411454 '
ﬁough Range No. 5 22 25 07 F50/9 GL 7149 10,1154 114947 P4 (dry hole)
114 04 33 KB 7444 26.11.54
Rough Range No. 6 22 25 13 F50/9 GL 6044 1954 1126.8 PA (dry hole)
114 04 49 KB 62.8 1955
Rough Range No. 7 22 26 40  F50/9 GL 8640 © 1955 1240.5 PA (dry hole)
114 04 06 KB 88.4
Rough Range No. 8 22 26 46  F50/9 GL 10244 1955 1194.5 PA (dry hole)
114 03 44 KB 10542
‘Rough Range No. 9 22 26 50 F50/9 GL 5142 1955 117167 P4 (dry hole)
14 04 22 KB 53.6
Rough Range No. 10 22 25 05 F50/9 GL 6140 1957 113946 Pi (dry hole)
114 05 02 KB 66.4



COMPANY g Latitude South 1:250 000 Elevation (metres) Date spudded ™D Status
Well Name Longitude East sheet area GL/WD TD reached (metres) at 31.12 of year
BMR file no. if subsidized o ' " _ KB/RT drilled

WAPET cont'd

Rough Range South No. 1 22 31 17 F49/12  GL 85.0 1956 873.6 3
113 57 38 KB 87.8
Rough Range South No. 2 22 23 48 F50/9 GL 79.2 1956 46442 *
114 00 20 KB 82,0 '
Rough Range South No. 3 22 30 09 F50/9 GL 56.1 1956 5791 *
114 02 29 KB 58.8
Rough Range South No. 4 22 32 00 F50/9 GL 67.4 : 1956 6977 o
114 01 28 KB 701 , :
Rough Range South No. 5 22 34 25 F49/12 GL 106.4 1956 1450.8 *
13 59 16 KB 108.8
Rough Range South No. 6 22 32 22 F50/9 GL 96.6 1956 48549
114 00 42 KB 99.4 '
Bandy Point No. 1 22 25 52 F49/12 GL 111.6 30411.67 304542 PA (dry hole)
113 47 47 : RT 11542 29. 1.68
Sandy Point No., 2 22 22 18 - F49/12 GL 100.9 17« 4471 167644 PA (dry hole)
113 50 42 RT 104.9 6s Sall
Sholl Island No. 1 20 57 00 F50/2 GL 449 Te 1.67 1271.6 PA (dry hole)
Stokes Point No. 1 20 52 55 F50/1 GL 17.4 9. 5.68 248441 PA (dry hole)
115 22 55 RT 21.6 15, 6468
Thevenard No. 1 21 27 45 F50/5 GL 4.9 28. 3.68 2075.7 PA (dry hole)
115 01 05 RT 9.1 28. 4,68
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COMPANY Latitude South  1:250 000 Elevation (metres) Date spudded TD Status
Well Name Longitude East sheet area GL/WD TD reached (metres) at 31.12 of year
BMR file no. if subsidized o L " KB/RT drilled
 WAPET cont'd _
Tortoise No. 1 21 35 08 F50/5 GL 449 14.11.66 2133,6 PA (dry hole)
BMR file 66/4229 114~ 51 11 KB 9.1 13.12.66
#rimouille No. 1 20 24 11 F50/2 GL 4.9 12, 2,67 2435.4 PA (dry hole)
115 34. 09 KB 9.1 15. 3.67
Trimouille No. 1A 50! E of No. 1 F50/2 GL 4.9 21+ 3.67 685.8 PA (dry hole)
KB .9.1 3¢ 4467
Trimouille Noi 1B 960'SE of No. 1 F50/2 GL 449 20. 5467 228,6 PA (dry hole)
: _ KB 9.1 2. 64,67
Tryal Rocks No. 1 20 24 42  F50/1 WD 152.0 17. 5470 3695. 1 PA (dry hole)
115 09 07 KB - 16. 8,70
Urala No. 1 21 49 06 F50/5 6E 2.1 15. 9.68 762.0 PA (dry hole)
114 43 22 RT 3.7 7.10.68 :
Wandsgas Ho. 1 23 53 15 F50/13 GL 6846 25, 4.62 1073.2 *
BMR file 62/1215 114 23 51 KB 7143 12, 6.62
Wandagee Corehole No. 1 23 53 15  F50/13 GL 68.6 6o 1,62 219.8 *
114 23 51 KB 71.3 14, 1.62
Wandagee Corehole No. 2 23 53 13 F50/13 GL - 16=~25. 1.62 308.8 *
114 31 38 KB 103,0
Wandagee Corehole No. 3 23 49 43  F50/13 GL 55.8 30, 1462 222.5 *
114 20 03 KB - 2. 2,62
Warroora No. 1 23 30 30 F49/16 GL 2642 1955 1826.4 PA (dry hole)
13 52 48 KB 29,0



COMPANY Latitude South  1:250 000 Elevation (metres) Date spudded TD Status
Well Name Longitude Egs sheet area ' GL/WD TD reached (metres) at 31.12 of year
BMR file no. if subsidized o ' " KB/RT drilled
WAPET contt'd
West Muiiron No. 1 21 34 34  F50/5 WD 14042 164 8472 78049 PiA (dry hole)
BMR file 72/2738 14 14 40 RT 6.1 29. 9.72
West Muiron No. 1A 21 34 44  F50/5 WD 63.1 541072 345.3 PA (dry hole)
BMR file 72/2738 114 14 45 RT 12,2 1941072
West Murion No. 2 21 35 39  F50/5 WD 61,6 9. 8.75 3320,0 PA (dry hole)
14 13 31 KB 1041075
West Tryal Rocks No. 1 20 13 45 F50/1 WD 137.8 23410,72 3866,.4 Abandoned gas -
BMR file 72/3108 115 02 04 RT 92,2 4s 3e73 condensate well
West Tryal Rocks No. 2 20 12 55  F50/1 WD 126 1.10.74 3825 Abandoned gas -
115 03 58 RT 12 25.11.74 condensate well
Whaleback No. 1 22 43 35  F49/12 GL 53.9 30, T.63 1528,0 PA (dry hole)
BMR file 63/1319 113 51 37 KB 57.0 21410063
Windoo No. 1A 21 21 18 F50/6 GL 5.8 8.12.74 1743 Abandoned well with
115 40 55 RT 709 5@12074 show of gas
Wonangarra No. 1 22 09 03 F50/9 GL  6a1 210 4069 575¢5.  PA (dry hole)
(Core hole) 114 4 20 RT 7.9 2+ 5669
Yanrey No. 1 22 15 16 F50/9 GL 13.7 1957 439.7 *
114 34 57 : KB 16.5
Yarraloola No. 1 21 23 07 F50/6 GL 15.2 2741167 27149 *
115 45 52 KB 16.8 19412,67
® & ® o o o & ® o [



BMR STRATIGRAPHIC HOLES, CARNARVON BASIN

APPENDIX 1 (b) .

Strat. hole name Latitude South 13250 000 Elevation Date spudded T.D.(metres) Reference

Longitude East sheet area (metres) T.D. reached
° ] " GL /m
BEMR No. 5 (Giralia) 22 39 25 F50/9 GL 74.1 26. 6.58 630.9 BASTIAN, L.U. & WILIMOTT, S.P.,
. 114 14 25 KB 75.6 31. 7.58 1965 - Bur. Miner. Resour.
Aust. Rep. 84, 1-17.
BMR No. 6 (Muderong) 24 05 55 G50/1 GL 173.7  10. 8.58 305.4 PERRY, W.J., 1965 - Bur. Miner.
114 46 30 . KB 175.3 19. 8.58 Resour. Aust. Rep. 81, 1-16
BMR No. 7 (Muderong) 24 05 55 G50/1 GL 173.7 21. 8.58 . 602,6 . PERRY, W.J., 1965 - Bur.
114 46 30 KB 175.3 14. 9.58 Miner. Resour. Aust. Rep. 81,
1-16
BMR No. 8 (Mt Madeline) 25 44 50 G50/6 GL 243.8  25. 5.59 915.6 MERCER, C.R., 1967 - Bur.
115 40 40 KB 245.4 12. 7.59 Miner. Resour. Aust. Rep. 37,
o 114. .
BMR No. 9 (Daurie Creek) 25 32 20 G50/6 GL 274.3  16. 7.59 700.7 MERCER, C.R., 1967 ~ Bur.
115 52 50 KB 275.8 12. 8.59 Miner. Resour. Aust. Rep. 108,

1-19 (Figs.1,3,4, & Plate 2).

Elevation Status ;
GL - Ground level # = Petroleum exploration wells drilled
WD - Water depth for stratigraphic purposes
KB - Kelly bushing PA - Plugged and abandoned.
RT -

Rotary table "pAbandoned" includes wells that have been
: secured, suspended or plugged for possible
.re-entry.



CLASTIC SEDIMENTS
. Coarse-Grained

Conglomerate

Sandstone
=lg~ 'Green Sand’

Muddy Sandstone

Breccia or Agglomerate

" Tilloid, Tillite or Diamictite

Fine-Grained
m Siltstone _
Shale, Claystone, Mudstone
sit- Silty '
. gs Sandy shale/mudstone
r = Pebbly " o

Marly or calcareous shale/mudstone

T v < Chert, including bedded chert
¥ ¥ Jrd Raodiolarite
CARBONATES .
T T Limestone, undifferentiated
- X " y recrystallized
FE—==1—1]sh ~ Calcilutite It tetters not used, symbol
b _I__I"I"‘" slt— Calcisiltite: meons fine-grained limestone

It letters not used, symboi meons
codrse-grained limestone

MS —. Calcarenite
r — Calcirudite

Z =7 g )

o " Dolomite, undifferentiated
i L X
/;,—-"zi':' Dolomite, fine-grained

Z B 7 R ) .
o nra Dolomite, coarse - grained
LA 7
] Mar|
L

Record No 1977/21, 1978/38 & 1978,/33 &8/978/47

EVAPORITES
‘ Salt
Anhydrite

Potassium (K) and
ea! Magnesium (Mg ) salts

Coal seam

Coal streaks

INTERBEDDED ROCKS

30 % Sandstone

70 % Shale

IGNEOUS ROCKS -

Volcanic
O Dyke
+etetls s }lntrusive
+ + +lp  Ppluton

METAMORPHIC ROCKS

XM/ Metamorphic rocks
undifferentiated

" Volcanoclastics, Tuff, Ash

rM
Disconformity d S~
Unconformity VTR L e (d
Erosion surface e AI\M’I
Normal fault fn//
(in composite section) i ¥
Thrust or =t
reverse fault fr ap——]
(incomposite section) . ‘*o—0 3 '
Dots indicate concealed section
Bauxite Bx Vertical line indicates stratotype
Phosphate Ph — / , )
Lignite Lig— - d Fossil indicating fresh water environment
Coal streaks 2 — (inctuding subaerial fossil-plants,vertebrates etc.)
Coal seam C — - G Fossil indicating brackish water environment
Asphalt A — % .
Hitunién Bit— é_sl:.-—rock grain size
Surface section ________’ é: ® . Fossil indicating marine environment
Subsurface section Y{ é-————-Hmc_hing indicates marine sediments’
Oil Shale osh - 2 g
% = 2 ¢
Gas show 0 ' é'ngEuxmlc shales, efc. etc.
. Z_ 3 ’
Oil show O 7S )Numbers indicate fossils critical for -
Gas ’ - = ; corretation either between jocalities
- % 5 or with time scale, and refer to a
Oil @ 1 " - P-q list of nomes elsewhere on the sheet
AL \.«7?;-@‘ % g
M

XAUS-7-170

Standard Legend for Stratigraphic Columns.




(Australia)

L ® ® @ ® L ® ® ® ®
APPENDIX 2
GEOPHYSICAL SURVEYS
Magnetic surveys
Survey Name & Type Map Key Year Operator Contractor Survey Traverse  Total Reference
Number Altitude Specing Traverse
(Plates km Length
3A,38) kn
Carnarvon Basin airborne 1 1956 BMR = 500! 1.6 BMR Record 1957/9
surveys 2 1957 " - " n BMR Record 1960/132
3 1959 " - n " BMR Record 1961/56
4 1961 0 - n n BMR Record 1962/191

West Carnarvon aeromagnetic 5 1965  Tasman 011 Adastra Hunting Geophysics 1500 1.6=10 8200 PSSA 65/4615

O0ffghore Onslow aeromagnetic 6 1967 WAPET Adastra Hunting Geophysics 1000! 1,6=6.5 3900 PSSA 67/46/8

Offshore Bernier aeromagnetic 1 1969  WAPET Hunting Geology and Geophysics 1000! 2,413 4400 PSSA 69/3031

NW Continental Shelf marine 8 1968  BMR Compagnie Generale de B 20 25000 BMR Record 1969/99

geophysical Geophysique

Offshore West Beagle aeromagnetic 9 1969 WAPET Hunting Geology and Geophysics 1 3.2 4500 PSSA 69/3050

Geelvink Channel marine seismic 10 1970  BP Petroleum  Geophysical Services Sea Level Bk 1430 PSSA 70/241

and -magnetic Development International (GSI)

Australia

Bernler Marine Seismic and n" 1971 Ocean Western Geophysical L T1=25 1420 PSSA 71/722

magnetic Ventures

Houtman marine seismic magnetic 12 197 WAPET GSI " 6=12 360 P(SL)A 71/13

gravity

SW Cape marine seisnic magnetic 13 1971 WAPET GS! " - 105 P(SL)A 71/18 o A
gravity Q\;«il)ﬂ
Offshore Australia marine seismic,  13A 1971 Shel Selsmograph Service (Marine) L - 8005 P(SL)A 71/19 K-

magnetic and gravity Development o



Magnetic surveys contd,

i,

Survey Name & Type Map Key VYear Operator Contractor Survey Traverse  Total Reference
Number Altitude Spacing Traverse
(P1ates km Length
3A,38) kn
Quoin Head marine selsmic and % 1972 Ocean Western Geophysical Sea Leve) 6-20 1010 P(SL)A 72/4
magnetic Ventures
Naturaliste marine selsmic and 1% 1972  Ocean GSI " 412 76 P(SL)A 72/5
magnetic Ventures
Tanala Detall marine selsmic and 16 1972 Ocean GSI * 13 84 P(SL)A 72/6
magnaf!c Ventures
Gulf reglonal reconnalssance 1 1972  Australian Gulf 011 0 - 5200 P(SL)A 72/9
selsmic,magnetic and gravity Gulf 011
Murchison marine selsmic and 18 1972 Ocean GSI " 6 560 P(SL)A 72/16
magnetio Ventures
Kalbarel marine sefsmic and 19 1972 Ocean N | " 410 230 P(SL)A 72/18
-magnatlo Ventures
‘fZaewyk narine selsnic and 20 1972  BP Petroleum  Western Geophysical " beb 120 P(SL)A 72/23
'fﬂagnet‘c_ Development
Austrella
~'ﬂp,h_d fiarine setsnic and nagnettc 21 1972 WAPET GsI " 10-20 770 P(SL)A 72/24
Yard!é-Barr ¥ marine selstlc and 22 1972 WAPET . 510 200 P(SL)A 72/26
uagne’do -
NAST 23 1872  Oceanla Western Geophysical v 20 660 P(SL)A 72/31
‘% Petroleun
i BHR Oontlneﬁfa] Nargin surveys 2 1970- BMR 5 " 50 - BMR Record 1974/15
13
) ;igyfdn?b narine selsnlc and % 1973  Continental Western Geophysical " 15 825 P(SL)A 73/2
ﬁagnef!c 011 Company
of Australla
[ ] [ ] o [ ] ® ® ® o
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Hagnetic surveys contd.
Survey Mame & Type Map Key Year Operator Contractor Survey Traverse  Total Reference
Number Altitude Spacing Traverse
(P1ates km Length
o 3,38) , ) kn
Nernald 2 selsnic and magnetic 26 1974 WAPET GSI Sea Level 2-10 i P(SL)A 74/10
West Sholl marine seismic and i 1976 WAPET GSI " ? 108 P(SL)A 74/11
pagnetio
'v_@_é%, Marine seismic and magnetic 28 1974 WAPET GS! " ? 18 P(SL)A T4/17



Land selsmic surveys

APPENDIX 2 (contd.)

Hap Key Survey Name and Type Year Operator Contractor Energy Source KM coP Referencs
No. Surveyed Coverage
(Plates
5A & 58)
1 Glralia sefsmic 1951 BMR - Explosives - 100 BMR Record 1954/67
’ 1951/62
2 Wandages reconnalssance 1955 BIR : Explosives 48 100 BMR Record 1962/117
3 Wandagee Ridge seismic 196162 WAPET Geophysical Services Explosives 240 100 PSSA 62/1576
International (GSI)
4 Salt Marsh selsmic . 1961«62  WAPET GSI Explosives 179 100 PSSA 62/1585
5 Quall Anticline 1962-63  WAPET GSI Explosives 179 100 PSSA 62/1622
6 Whaleback 1962 WAPET GSI Explosives 113 100 PSSA 62/1635
1 KiburaeLearmonth 1962 WAPET Gl Explostves 35 100 PSSA 62/1637
9 Ningaloo 1963 WAPET | Explosives 122 100 PSSA 63/1504
Seismograph Service Ltd (SSL) Vibroseis
9 Paterson Trap 1963 WAPET GSl Explosives 116 100 PSSA 63/1509
’ SSL Vibrosels
10 “Southern Carnarvon Basin .. 1963 BMR - Explosives - - Geophys. Prog,
selsnmic Report 1964/6
Refraction Traverse A
Kk Traverse C 1964 BMR - Explosives 64 100 BMR Record 1967/10
12 Traverse D 1664 BMR - Explosives 39 100 BMR Record 1965/40
: Pelican HI11 Bore
13 Barrow Island Refractlon setsmic 1963 WAPET ast Explosives 60 - PSSA 63/1536
1% Woorame! reconnalssance 1965 Continental Ray Geophysics Explosives 1200 PSSA 64 /4545
on Western Geophysical Weight Orop
o ® [ ] o o L o o
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Land seismic surveys contd,
Map Key Survey Name and Type Year Operator Contractor Energy Source K cor Reference
No, Surveye! Coverage
(P1ates y 4
5A & 58)
15 Yalbalgo=Yaringa seisnic 1965 Continental Western Geophysical Explosives 400-1200 PSSA 65/11021
011 Welght Drop
16 Kennedy selsnilc 1965 WAPET GSI Explosives 29 100400 PSSA 65/11038
1 Barrow 2 selenic 1965 WAPET GSI Explosives - 100 (contidential)
_18 Merlinlelgh Anticiine selsmic 1966 WAPET Western Geophysical Welght Drop 29 600 PSSA 66/11075
19 Onslow 1966 WAPET Western Ceophys’ cal Welght Drop 170 200-600 PSSA 66/11073
20 - Cane River 1967 WAPET United Geophysical Explosives 61 300 PSSA 67/11159
A Locker 1967 WAPET Untted Geophysical Explosives 301 300-600 PSSA 67/11162
22 Niaetila 1967 Marathon Ray Geouphyslcs Welgnt Drop 2410 100-600 PSSA 67/11179
Petroleum
23 Mandu 1968 WAPET GSI Explosives 33 600 PSSA 68/3042
% Lyndon=Quobba 1972 WAPET N Explosives 221 600 PSSA 72/891
: Digicon
pis) Hamelln 1972 Oceanla ‘AustralalUnited Gecphysical Explosives 79 6001200 PSSA 72/2075
Petroleum
26 Murat 1973 WAPET GS! Vibrusels 42 1200 PSSA 73/231
21 Norweglan 2 1973 WAPET GSt Explosives 5 1200 PSSA 73/274
28 Barrow 3 selsmic 1973 WAPET GSt Vibroseis 16 2400 PSSA 73/221



Marine -séisaic surveys

Nap Key Survey Name and Type Year Opsrator Contractor Energy Sourcs KN cop Reference
No. Surveyed Coverage
(Plates 4
SA & 5B)
29 Exmouth Gulf selsalc 1961 WAPET SSL Explosives 1210 100 PSSA 62/1563
30 Rorthwest Shelf W A, 1964 BOCAL Western Geophysical Explosives 1900 200 PSSA 6A4/4529
§NT, )
&1 Abrolhos 1965 B.P. Pet-  Western Geophysical Explosives 1160 100 PSSA 65/4592
roleun 64 600
32 Shark Bay 1965 Continental  Western Geophysical Explosives 295 600 PSSA 64 /4551
011 Company
33 Barrow 1965 WAPET GS! Explos! ves 248 100 PSSA 65/11031
628 300
34 Nontabello-Nermald 11965 BOCAL Western Geophysical Explosives 4100 200 PSSA 65/11015
Shoal 2120 300
116 600
35 - West Carnarvon 1966 Canadian GS| Explosives 2220 300 PSSA 66/11089
' Superior '
.36 Rankin-Troubadour 1966 BOCAL Western Geophysical Exploslives 2750 300 PSSA 66/11104
k¥ Zeevwyk Channel 1966 B,P. Pet- United Geophysical Explosives 98 100 PSSA 66/11112
sarine seisaic roleuns
38 West Gnarraloo 1967 Canadtan Gst Explosives 900 600 PSSA 67/11158
Superior
39 Long lsland 1967 WAPET Western Geophysical “Explosives 34 300 PSSA 67/11153
A0 Ruiron 1967 WAPET GSH Explosives 550 400 PSSA 67/11167
% 300
8] Helby 1968 WAPET Western Geophystcal Aquapulse 130 1200 PSSA 68/3045
o ] o o ] L ] o o ®



® ® ® ® o ® ® ® o ®
Map Key Survey Name and Type Yoar Operator Contractor Energy Source L] op Reference
No, Surveyed Coverage
(Plates 1
5A & 5B) -
WAPET -
A2 Table selsaic 1968 APE GS! AMrguns A8 200 PSSA 68/3001
Explosives 490 400
Explosives 282 400-600
A3 Northwest Shelf seismic 1968 MR CGG Sparker Alrguns 24 200 100 8MR Record 1969/99
magnetic gravity
1YY  Legendre-Marie seisalc 1969 BOCAL Western Geophysical Aquapulse 1000 2400 PSSA 69/3005
45 Jurabl selsalc 1969 WAPET GS1 Explosives 14.5 600 PSSA 68/3049
46 Fraser seisalc 1969 WAPET GS1 Atrguns 198 2400-3600 PSSA 69/3015
Explosives 219 600-1200
A7 Geelvink Channel 1970 B.P. Petroleus GS! AVrguns 1440 2400 PSSA 70/241
selsaic and magnetic
48 Barrovw Waters selsaic 1970 WAPET GSI Alrguns 214 2400 PSSA 70/127
A9 Tyral-Evans selsalc 1970 B0OCAL Western Geophystcal Aquapulse 7400 1200-2400 PSSA 70/245
' 50 Ronsard seisaic 197N Endeavour 011 GS! Alrguns 338 2400 PSSA 71/79
51 Geelvink Channel M 8.P, Petroleus Western Geophysical Aquapulse 300 2400 PSSA 71/35
0-1 selsaic
52 Bernler seismic 19MNM Ocean Ventures Western Geophysical Maxipulse 1450 2400 PSSA 71/722
§ magnetic
53 Triaouille<D11lon selsaic 1970-19M BOCAL Western Geophysical Aquapulse 6550 1200-2400 PSSA 70/976
Maxipulse
Sh Rankin Trend seismic BOCAL Western Geophysical Maxipulse 195 1200-2400 PSSA 71/538

19N



Map Key

Survey Name and Type Year Operator Contractor Energy Source KM ap Reference
No. Surveyed Coverage
(Plates z
_-SA S 58)
S4 A Offshore Australia 19711 Shell Development Seismograph Service Atrguns 8005 P(SL)A 71/9
marine selisalc, (Australia) (Marine)
sagnetic and gravity
5 Montebello=Turtle selismic 1072 BOCAL Western Geophysical Maxipulse 2880 1200-2400 PSSA 72/509
56 Malus-Hedland seisalc 1072 BOCAL Western Geophysical Maxipulse 570 2400 PSSA 72/2701
57 Steamboat Spit seisaic 1972 BOCAL Western Geophysical Maxipulse 2640 2400 PSSA 72/3253
58 De Grey Mose seismic 197 BOCAL Gs! Atrgun 630 2400 PSSA 73/213
59 BMR Continental Margin 1970-1973 BMR Coapagnie Generale Sparker - 100 BMR Record 1974/15
selssic, magnetic and de Geophys!que
gravity
60 Tryal Rocks selismic 1968 WAPET Western Geophysical Aquapulse 88 1200 P(SL)A 68/2
61 Rosily selsmic 1969 WAPET GS! Alrguns I) 3600 P(SL)A 6912
62 Murchison seisalc 1970 APET 65! Atrguns 66 2400 P(SL)A 0/6
63 Barrov Waters selsaic 1970 WAPET Gs! Alrguns 400 2400 P(SL)A T0/15
64 WA-26-P experimental 1970 Hartogen GS| Alrguns 45 2400 P(SL)A 70/20
selsalc Explorations ‘
65 Carnarvon Basin seiseic 1971 Ocean Venture Western Geophysical Maxipulse 246 2400 P(SL)A T1/8
66 Unsubstdized data froam 1965-1971 BOCAL Western Geophysical Various = Various P(SL)A T1/10
various surveys
67 North Tryal Rocks seisaic 19N WAPET Western Geophysical Maxipulse 565 2400 P(SL)A 11/1
] o ® ® ® o o o o
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‘Nap Key Survey Name and Type Year Operator Contractor Energy Source KM cop Reference
o, ' Surveyed Coverage
(Plates " 4
SA & 58) B o
68 Houtman Setsaic 191 WAPET Gs! Alrguns 360 2400 P(SL)A 11/13
magnetic and gravity
69 Flag selsatc %N WAPET GS! Afrguns 39 2400 P(SL)A T1/15
70. Detall vartous 19N WAPET GS1 Alrguns 1620 2400 P(SL)A 71/18
structures, Cape
to Barrov areas
T0A Exsouth Plateau 9 7-12 Esso Australia Nestern Geophystcal Agquapulse 1270 1200 P(SL)A 72/39
seismic
n Quoln Head selsaic 1972 Ocean Venturas Western Geophysical Maxipulse 1010 2400 P(SL)A T2/4
and magnetic
12 Naturaliste seismic - wn Ocean Ventures 6S! Alrguns 97 2400 P(SL)A 72/5
and magnetic
73 Tamala sefsaic and 1972 Ocean Ventures Gs! Atrguns 84 200  P(SL)A T2/6
sagnetic
I Gulf regional geophy- 1972 Australian Gulf Research and Aquapulse 46170 2400 P(SL)A 72/9
slcal reconnalssance Gulf 011 Development
seismic,magnetic and
gravity
15 Murchison gelismic and 1972 Ocean Ventures Gs! Alrguns 560 2400 P(SL)A 72/16
magnetic
76 Kalbarry seismic and 1972 Ocean Yentures GS| Afrguns 230 2400 P(SL)A 72/18
magnetic
" North Ren kin<Goodwyn 1972 BOCAL Western Geophysical Maxipulse 870 2400 P(SL)A 72/19
selsalc
18 Zeovyk seismic magnetic 1972 Amoco Australian Western Geophysical Maxipulse ¥4 2400 P(SL)A 72/23

gravity

Exploration



Rap Key Survey Name and Type Year Operator Contractor . Energy KN cop " Refarance
No. Surveysd Coverage
(Plates z
5A & 58)
19. Barrow 3, Murat, Yardie 1972 WAPET 6si Aquaflex Alrguns 100 2400 P(SL)A 12/26
2 solsnic
80 Alpha setsalic magnetic 1972 WAPET GS1 Alrguns 610 4800 P(SL)A 72/24
gravity
81 W.A,-TP gelissic 1972 Oceania Petroleum Western Geophysical Maxipulse 408 4800 P(SL)A 72/31
82 Monte Bello seisalic 1972 WAPET 1 7 7 7 P(SL)A 72/35
82A Kendrev Trough 1973 BOCAL Western Geophysical Explosives 335 1200 P(SL)A 73/12
828 Zuytdorp marine seismic 1978 Continental 011 Western Geophysical Maxipulse 825 2400 P(SL)A 73/2
and magnetic Co. of Austral ia
83 Murat selsalc 1973 WAPET 7 7 7 7 P(SL)A 73/20
.13 Hilda seismic 1973 WAPET GS! Airguns 2130 4800 P(SL)A 73/23
85 Sultan seismic 1973 WAPET GS!t Alrguns 2130 4800 P(SL)A 73/24
86 Murat 2 seisaic 1974 WAPET (] Alrguns 162 2400 P(SL)A 74/1
87 Airlie seiseic 1974 WAPET GS! Alrguns 311.5 4800 P(SL)A 74/8
88 Barrov 5 shallow 197 WAPET GS| Explosives Sk 600-1200 P(SL)A T4/9
vater selsalc
89 Mermald (2) selisalc 197h WAPET GS| Alrguns 116 4800 P(SL)A 74/10
and magnetic
90 West Sholl selsmic 1974 WAPET GS| Arguns 133 4800 P(SL)A T4/11
' and magnetic
® o o ] ® L ® ® o o



o ® L ® ® e L o @
‘Map Key Survey NHame and Type Year Operator Contractor Energy Source KM cop Reference -
No. Surveyed Coverage
(Plates '
SA & S8) - =
N Aghburton selsalc 1974 WAPET GS| AVrguns 261 2400 P(SLIA T4/12
82 Blusbel) selsalc 197 WAPET GS1 Alrguns 492 4800 P(SL)A 74/16
93 ¥ave selsmic & magnetic 1974 WAPET Gs1 Alrguns 78 4800 P(SL)A Ta/17
94 Blackledge seismic 1974 WAPET GS1 Alrguns 228 4800 P(SL)A 74/18
95 Flag 3 selsalc 1974 WAPET GS! Alrguns 55 4800 P(SL)A T4/19
96 Kendrev-Cootanundra 1974 BOCAL 6S| Alrguns 9191 1200 P(SL)A T4/31
seisnic ’ Kagnapulse 2400
97 Observation shallow 197 WAPET Gs1 Explosives 135 1200 P(SL)A 74/32
vater seisaic
98 Rest shallow water 1974 WAPET GS| Alrguns 92 200 P(SL)A 74/33
selsalc
- 99 Dampler-Beagle seisalc 1975 BOCAL GS! Alrguns 1035 ? P(SL)A 75/5
100 Alpha 2 setsmic and 1975 WAPET Gsl AVrguns 158 4800 P(SL)A 75/6
magnetic -
10 Norveglan 3 seisaic 197 WAPET GS1 Atrguns 98 ? P(SL)A 75/7
.102 Arlite (2) 1975 WAPET GS! Afrguns 43 4800 P(SL)A 15/8
103 Hermite saismlc and 1975 WAPET GS! Afrguns 160 4800 P(SL)A T5/9
magnetic .
104 Tessa-Troubadour 1975 BOCAL GS| Alrguns 1 ? P(SLA 75/11



Nap Key Survey Name and Type Year Operator - Contractor Energy Source KM cop Reference
Ho. Surveyed Coverage
(Plates z
SA & 5B)
105 Atrlte (3) 1975 WAPET as! Atrguns 159 1 P(SL)A 75/12
106 Spar 1976 WAPET Gs! Atrguns 54 7 P(SL)A 76/5
107 Heralte (2) 1976 WAPET GSt Alrguns 263 7 P(SL)A 76/6
® ® ) o ® o ® ® o



reconnalssance selsmic,
magnetic and gravity

Gulf 011

® L4 L J ®
Narine gravity surveys
Survey nanme Year Operator Contractor Traverse No. of Km Reference
and type Spacing surveyed
7- : ) o km
Northwest Continental Shelf marine 1968 BMR - 20 25000 BMR Record 1969/99
gravity seismic and magnetic '
BMR Continental Margin gravity 1970-73 BMR - 50 - BMR Record 1974/15
selsmic magnetic
Houtman marine seisnic, magnetic 1971 WAPET GSI 6-12 360 P(SL)A 71/13
& gravity
Southwest Cape marine selsmic, 1971 WAPET GS! - 105 P(SL)A 71/18
magnetic & gravity : '
Offshore Australia marine selsnmic, 1971 Shell Seismograph - 8005 P{SL)A 71/9
magnetic & gravity Development Service
(Australia) (Marine)
Gulf regional geophysical 1972 Australian Gulf - 5200 P(SL)A 72/9



APPENDIX 2 Cont.

Land gravity surveys

Survey name Year Operator Contractor Traverse Station No. of Reference
and type spacing spacing ~ stations
km km
Pendulum observations 1950 BHR = - - 5¢  BMR Bulletin 46
Reconnalssance gravity 1950 BMR - 30-40 6.4 260 8MR Record 1951/69
Giralla detall gravity 1951 BMR - = . 0.4 63 BMR Record 1951/68
Rough Range detall gravity 1953 BMR _ = 1-3 0.4 300 BMR Record 1956/148
Onslow-Derby gravity traverse 1953 BMR = - 32 44 BMR Record 1963/13
Carnarvon Basin reconnalssance gravity 1953 BMR z 10-20 5~9 - BMR Record 1954/44
Wandagee Ridge detail gravity 1962 WAPET . - - 0.4 375 ~ (Confidential)
Barrow Island reconnalssance gravity 1962 WAPET - - - s ( n )
Barrow Island detail gravity 1965 WAPET - = = = ( " )
Reconnalssance helicopter gravity ~ 1968 BMR Worgela 1 11 3961 BMR Record 1974/26
Geophysical
Reconnalssance helicopter gravity 1969 BMR Wongela 1" 11 3297 BMR Record 1974/27
Geophysical
Murchison Gascoyns helicopter gravity 1970 Barewa Wongela 6.5 6.5 956 PSSA 70/326
: 011 & Mining Geophysical
Hurchison Gascoyne D1 detall gravity 1971-72 Oceania Austral United 12 0.8 6576 PSSA 71/955
Petroleum Geophysical
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STRATIGRAPHIC TABLES, CARRARYOR GXSTH «ELLS

" 1

QuUALL ®.

Oepth(n)

0.f.

1
Thickoess
(n)

LI THOLOGY

ATERRARY Undl f{oreatiated

i T

L 1] Coyrts Fu.

(hrtinghten)

Saad, red, fine to ccarse graioed, posrly ssrted, claysy and clay,
sadiua to 130t grey and yoliswored

Predominm tly dark ta medius grey siltstome, pyritic with sccastons]
brachloped fragaests, @ntsi aing a feov calcarsous beds which grade tate
111ty llgostone

0111%dee Fa,

67

Sequence of leterbeddec sandstoae end ¢t}
comonly dity, heolinftic snd olcacesms;
sous, sandy ‘s part, sccaslemally calcareows.
botveen 168 » and 174 &

tone, Sendstose Vs 1ight grey,
si 1tstons Vs dark grey, slcac-
T thin ceal sesss

Roogoolos Semdstome

m

13

Sandstons, vell to scdorately sorted, Interbedded with das' orey, car-
bonaceous, slcacecus siltstons (decreasing in asount with deptii) with
iraces of black, lignitic, ‘a parts vitreous coal

Cordalts Grepvacks

180

30

Sandstoms, brown to grey, fime to ssdium graissd, fime te very fime
slcaceows and 3} |1y beds, pyritic, slightly calcarecus and stltstons,
dark groy, nicacasws, vith same cal careous beds gradiag ‘ate 1lsestone,
Basa) Vntervel of siltstone fras 4 s to WT e

Callytharra fo.

16

i tabely fossiiiferous (v th the exception of the interval fros 463 a te
537 o) slltstone, contatsing bryozes, brachicpeds, formasifers end pel-
scypods, Stlistoms is dark grey, pyritic, smdy Yu part, nlcacssws,
poorly bedded aed calcareous with this beds of issstone temards the
bass of the unit

(Sekmariss) Lyoms Grous

1508

Interbedded t1111te, claystons, smdstoms, silitstome, shale, gert:
areywacke sad alnor |imsstons. The t1i1Vts, quartz grayvache sad sose
siltstome sre charscterized by thetr extresely poor sorting. In Quefl
fo. 1 this grewp has been divided nte seven unlts bassd on the
distribution of the tillites

1"
UPPER CARBON FERIDS Si1tstome Un

2101

Matnly siltstone, sadiua to dark grey, fime to sediew gre! sed vith sl lky
lustre, grading in part to fins grained guartz greyeacks

Sandetons Unit

268

...... = = yBCORF ORMITY

483

UNCONF ORN{ TY

mo

Falrly unifors samdstons «ith o matriz of sccondery qmarty snd ta pert
of dolostte sad calctte with occastoms) thin beds of stitstome, dhale,
qarty greywacke and Iavstoms, The sendstome unit has megligible

453 & - 2582 a: predosimotly calciluttts vith Ywterbeddsd calcarenite
and minor cal caresus s!ltstons and shele. The upper 9 @ Vs grey, floe
gralned, quartzitic vandstons

582 » - 2T0 »: predosimantly doloaite with toturbedded calc)lutite gnd

Sandstons, white ecd Ight grey, fiss gralesd, ve!l sorted, quartsitie,
pyrt tie, non porous; belleved to be squivaleat tc the Willgradie
Foraatica snd Russbls S: dstose, er may be a8 upper sesber of the
Greucaa foruaticn

Gaswdne Forsstien

m

b )]

21 2 - 2150 5: dolestite grading te calcllutite

2160 o = 3026 m: clcarenlts Vo the upper 76 » but salaly caleilutite
vith \nterbeddud skale, s!ltstone, dolemite end siner sandatens

3026 o - 3082 5: ‘nterbedded sandstens vith o fov byds of doloeite,
calciJutite, o Jtstons and shale

Stlerien Uaft A'

—Noreyurre Groyeacha?)

12

Ssndstones, gemeraily fims gretned, soderwtely te poorly soried and silty,
contatolng 3 few beds of sVitstoms, end traces of shale and claystoms

Oirk tartey Ltssstoms

D R T L e A e I T S

simRia

TolAL OEPTH

Tusblngeach Sendstoms

1206

)

32068 - 3355 0 : dolemite, vith some colitic Dads Ve-srdedded with
stitstens ond siner sandstons

3355 0 = 17 8:  interbedded anhydrite, 1ight te dark grey and pisk,
occurring is beds md velng, doloatty, siitstons md treces of shale
W17 8 « 149 u:  leterbedded dolostte, of Itstans, W th atasr shale end

UNCOFORMITY = = = = wmma = Cloplom e P I SO

- 0

Ne

Sendstons, very fime gretwsd, weil wrted, quartzitic, clay matria,
sinor smownts of dlscestneted graphtie (1), orading Lo siitstoss, very
clayey sad samdy

Hotes

1) o stgms of cruds ofl wers soted 1a the Uall,

wvore preseat 'n snd camples Ya the VYatervel 156 5 - 457 o,

tnsignificant trycas of vethans wers dutected In the driliVeg exd fros 165 ¢ to LD, Traces of gasoltme fractioss

2) Argtilacesws calctlutiten and shales of the Thomer Carbeatferows Carbemate Unit snd Gosudma Fersaties constitute the enly pessidle sourte rocks pesstreted ta
this wall tut retote me traces ¢f o1l and very 11ttle gas, possibly dus to desp bertal snd compactien,

{frew WAPET, 1964}




I ROSEMARY HC. 1 LITHOLOGY
= Depth(m) K.B./Thickness(m)

LY 10 - Sea lLevel
64
74 - S48 Bed
397 Ko Samples recovered
4 552 S:n; t & olaystane
CHRETACEOUS Kiria atone (]
(Lower Masstriohtisa) 1023 with minor dolomite
(Cazpanian) Marl 75 Claystons
L T e c21098 - = mmecccaecccocraraamecsree-~aoon
(Cenonanian) e = 86 T Claystone with minor
aye . coal
i 1284
(Cenomantsn~atvsa@] ' 202 Claystome
wiming .- o NABE S s RS E R R s B
. 342 Claystone with minor
(aptiun) sandstone
Group 1828
(Basal Aptisn- 119 Sandstone wvith minor
Heocomian) 1947 claystone
(Upper Neoccuidn) - ' 213 Claystone with minor
sandatone & dolomite
2160
(Lower Neooomian) Barrow 47 Claystone with minor
Beds sandatons
T L T - > - =o- 2207 @ = = = = - . e =a= - - e --- - - .- e\ oessee-
JURASSIC Barrow IR Sandstane
(Upper Tithonian) Beda
2218
(Lower Tithonian) *Dampier” 125 Sandstone
2403 = )
(Kimmeridgian) Beds 49 Sandstone
2452
{Kimmeridgian S 159 Clayetons with minar
-Oxfordian) sandstane
L~ 1 b |
(Oxfordian) "Legendre" 87 Claystone and eiltastone
' Beds N ; with minor sandetone
2698
(Callovian) 421 Claystone with minor
3119 siltstone and sandstone
(Callovian~ *Legendre” 23 Claystone siltatone and
Bathonian) Beds sandstone
3124
(Bathonian- *Enderby” 266 Sandstone, claystone and
Ba jooian) ) } = siltstone with minor ocal
3368 S Riamin 8
(Toaroisn) Beds 541 Saridetone with interbedded
.0 oldystone & siltstone with
o #iHor dcal
5909
Hotes
1) VWell developed potentisl reservoirs vere intersected in sandstons of Tithonian to Kimmeridgian age below a-

potential seal of Neocomian olaystone., High gas reaiings were obtained during drilling but five FPormatiom
Intervel Tests and eleotrio log interpretation showed eall zones to be water bearing.

(from BOCAL, 1973)



ace 1T GOODWYE ¥O. 1 nitiibRocY
Depth(a)R.?, / Thickness(m)

_ o samples tekin

ks e 465 :
Pliocens Bominantly calcarenite
to middle frealla vith interbedded ocaloimidite,
Miooans equivalent 1M1 1033 sandatoney dGlomite,
. i = : caltiniltits dnd marl
Lover Miocens . Dominantly anleilutite
(Burdigallan) 27 overlain by calcarenite
- 1525 -
Dominantly calcisiltite
(2quitanian) 286 vith interbeds of caleilutite
and marl
1811
/ 7 Dominantly caloilutite with
TERTIARY 0ligocens el 157 interbeds of calecisiltite
il and warl ..
1968 ——
v RS Dominantly calcilutite with
"7 (Upper) PO - 93 interbeds of caloisitite
. =77 Giralia and marl
. equivalent 2061
Dominantly aarl overlain by
(miadre) 70 calcilutite and caleisiltite
ceecsecrscecccennemeane AMecocnecccnnnnne T P .
Gardabia Dominantly marl with
(Lower) Group equiv. 182 interbedded claystone
2313

Dominantly caloilutite with
Paleocene 151 interbedded caloisiltite
overlying marl

cemeeeseeescnennnesecncenroenccoen2focenrcnceccenna - e e e mceecee-e ==

Maestrichtian Miria Dominantly marl with
to Campanian Marl equiv, 151 interbedded calcareous
claystone \
2615 .
Toolonga Dominantly ealocilutite
Santonian Calcilutite 67
‘ equiv,
2682
CHETACBOUS Coniacian 12 Caleilutite overlying marl
: 2694 S
Puronian ‘ 16 Ciicarenite overlying marl
- 2710
Cencmanian 27 Dominantly marl
27131
Aldian b1 Marl
e e e e e s mimiwm DT wmies miE R e ® e e e 5B e e See
Aptian 9 Claystone
2783
Heocomian Birdrong 14 Claystone, glauwaonitio
equiv, . ‘at base
@ - e me o B e eE e e aseee ... .= ZIV] omim s i & F W e S W e R e W N R e
Dominantly claystone
Uppar 469 interbedded with sandstone
TRIASSIC emecacslecccsalacscceleoacne 3266 cecececeleacencscceclamccanaslenecnseaa
nadle (7) 2.0, 270 as above
——ae = 3536 - e
ote
(1) Produdeable gns and condensate oscurs in the Upper Triassic sandstanes between

2797 and 3115 my Bydrocarbons vere present in the Toolonga Caloilutite eguivalent but
the farmation was too tight to warrant testing,

(2) 3arrow. Beds are absent in thie well.
(3) All Jurassic sediments are absent as at Rankin Ho. 1 and Horth Rankin Ho, 1

(from BOCAL, 1972)




St umiT VEST 1RYA' QQOXS Yo, 1 LITHRLOGY
Depth{s)  Ttichmess
4 (e)
TERT 1agY
{Recentadl sty Und) Herenttoted ‘redosinantly calc!lutits, calcarenite and calcls!itite with
rare Interbeds of chalk; belov 997 o there is & great variety
Mozemae) Carbnates 150 1163 of ricrutas-iiy witt traces of pyrite and glauconite Vo parts
B SR e SR B = e o UHCDWECRTY = == 2= s s = eee-cmeceecceemeo—o R T
(Riddie Moveis- Cape Renge Grour AEAK I H 4 vainly calcllutite, calcisi)tite and narly caleilutite with
sinor calcarentite, chalk and sarl, and rare limestons, doloslite
01igocese) and chert
cmeeem. cmeeeeese - = e e e .- --- LRDMEAPITY - « s e s s m e r e e s cmcet s rt e c e s e m e r s v - e e m---- -—--
{Late-si ddte Giralia Calearenite Hprer untt a1 sarl, calcis)itite, calcilutite with ainor 1lsestons;
162§ m vigdle unit ot wainly limestune; thin lower unit with chalk,
tecens) foui valent calcis)!tite, Himestor: and a thin {1.5 ) basal, tight sandstome
S ) e e W e e i i e et U] T T mameoecemeeaaa --
{Carly Eocone Cor dadla Uroup nw 119 Sainly dark, warly calcilutite with sinc- Vlmestone, chalt,
claystone an: calc!etlt *» and a basal tran. wessive, very fine
jralned glaucinitic, skl oo marine sandstone
- B LSRR S S S B e S SHCECEDIIT < & 5 0 sros 6 5§ @ 8 6 S S S R R e e TP --
UPPER CRETACITUY olor,a | bquivaleat 25¢ 3% A Pauter unit at sansy calc itite grading dowmeards t4 marl
¢ .art, sand; lower uni  of dare claystome w!'th traces of si't,
sizvernite and ryritc gra-ing tc st 1ty sandstone In parts with o
".5 o basal san¢
- i o s P S  © Lo T | X PP T T ) I e o i e ——
LC/RLFPER Gearle Siltstoac
292 b 1] *shely sarl. colcilutite «i% caleor eous claystone shale and
CRETACECYS teuivaient shitst. me
LOVER CRETR "¢ windaliz ulclerite 2589 g ®yini, 3iitstonc, lar grey, 9lawtanitic, calcareous, nd‘lolth
swaor, wit’ cure laterbeds of chysh:nc and warl
tquivalent
LOVER CRETACETUS »uderang 3rale (5 606 Intersetded siltotons, clay ana shale witt dorker colours
treccainaling: sinor sarl and lignite and rare Jisestone
WalR JUs3IC . falrly tnica vedce:, coarse sandstcnes with interbeds of shals
Rurgarc. © <3 353 935, 32z lignt colouwred clavstone witr minor coal. Sandstones are
LHPDR TRIASSIC \pically carbonacecus. Graln size an’ poresity decrease near
¥o tor ot semns due tc increased clay satrix, and Vo sose cmses
seresiiy gecreases ie the bottos of tne sands due to Inoreased
siilca cesent
o of Ty Bkhe
we
1)* Deptha ter sidetraches nole

2] The sbaence of o thick Lrper

Log snalysls indicates tre prosence of 60 o of tossivie cay.
contact from 3450-0501 w.

sralev section ercwntersc in Nortr -

[ETY

val Packs risuited te a sigritzast nydrocarton accusulation in the dest Tral Rods Strectore.
cyarccarbon coiusn extenss over 2 cross Veterval of 265 o with a tramsit oma! hydrocarbon-water

(fra weqr, 130)
BARRDY SUB-BA3IN
[ 4 (i T4 0199w JEif ko, t LITHOLOGY
Jupth{a) Ihickoess
.5, (s}
TERT 1A%V Lisestane, aedive to fosly crystallime, richly fossiliferos
(A acens) frealla Linestone ] .n arading te cagulaite 1n parts, sed sand
2 imtm e e s i SR TR o o B0 5 0 SRR URQIXFCRMHT = s mmmmmme mmmmemmman—n—e cmmmmm—an e = -
{tacone) Birella Calcarenite 151 un Lisestone, hard, calcarenitic i port, low peresity 20d sand,
sediva, subrowaded, ecdwrately serted Jusrtz, snd siltstone,
red-browa, lew porosity, very fles sicacsons, mae te s)ightly
calcareaus
e S W weitiete R — co UROAMILY = noimima o oo oo - et 4 e R
(Palencansef ocane) Cordabls Grewp un 681 Colcilutite, vith loose fossil frageents, becostag mere cowrse oith
derth, gradieg le calaarenite, very flas to silty, slightly
fossi Vi ferens, ecressimly glaocmitic with depth
cmecsetcer e e can .- D BOYIWPHY c~ccccecccccaccaaa R B e
e QY ACEDS Tesiesage Calchlistite X0 ] Cralk, slightly glascomitic, eccasionally samdy, end siner beds
of alarmite, grafim to caleistitite vith duptn, and Vinestons
(Sententen-Conpusinn) i» interval 200223 &
o s o St e e Y o . B O T R et Ly -
UMPER CRETALCIOUS Gpper Gearle Tiltstom S11t<tons, nssiu. nlws. qllmlﬂ:, lrldlnq s wdstone, ¥1th

sinor thie Yoterbeads of calcarenite and caleisiitite and traces cf

(Connanlan=Furcnim) linestons grading te chalk

LOWER-UPPER Lower Georle S1)istane w = Stitstone, sligntly glaoconitic and pyritic,with rare fessi! radlie-

CRETACENDS Varia,and wloor beds of calcarenlte grading to calcistitite lo part
=d Nusstane vith traces of sandstone and sidarite In the lover

{AlA L onemmis) part of the isterwal




BEAGLE SUB=BASIN

COSSIGNY NO, 1 :
AGE WRIT Depth (m) R.T./Thickness (m) LITHOLOGY
125(sea bed)
No samples prior to running
marine riser
—i:33
TERTIARY
(P1iocenesll.Miocene) 128 Dominantly calcisilite with
-3------------- ----- -------561-------------ca]cﬂuti’(e, calcareni‘teand
625 minor dolomite
(U.-M. Miocene) 326 Dominantly dolomite with
calcarenite, calcilutite,
calcisiltite, recrystallised
e e .-~ R 114 limestone and minor sandstone
(M. Miocene-
Burdigalian) 188
(U<M Eocene) Giralia 139 Calcisiltite and calcilutdte
with beds of chert
-.-----------.--.-----..-.1214'. ------ - W W @ O D P e w P e e S P e 0T ae W
-(E.-Egcﬁng)- - - o - cardabla 1279 - - . e =o- .95- - ® » w
LBgsgl-U:H_Pglgegcsns)_ s T 1331 52 Marl and claystone with minor
. CRETACEOUS , calcisiltite and calcilutite
(L, Maestrichtian= Miria Marl 246
Campanian)
1577
Toolonga
(Santonian) Calcilutite 69 Calcilutite
1 64 G
(Basal Sant
) IO | . £ SRR, | SO ) WIS ... § . 1. 4.
M. JURASSIC ' 318
L. JURASSIC '
L Leg:ndre s 179 Dominantly massive sandstones,
EARLY . §A6 - - moderately sorted, with minor
V. TRIASSIC ' Mumgaros claystone siltstone and coal -
2140
Beds
_ (Al Dolomite and recrystallised
M. TRIASSIC ' 1imestone
2540 Bk Dominantly sandstone with
claystone and siltstone and
) minor coal
3204
No{es

1) *%nit names have been interpreted from the ages and lithologies supplied by the Company.

2) No significant hydrocarbons were recorded in this well and wireline logs indicate that the entire
section penetrated vas water saturated.,

(fros BOCAL, 1972)



DAMPTER SUB-BASIN G:

080
- HADY O, t LITBOLOGY
Devth(m) R.T./Thickness(m)
30 Sea level
96 Sea bed
Ro samples prior to runmning
marine riser
259
AGE Dominantly claystone with
INDETERMIBATE 197 interbedded dolomite and minor
sandstone overlying limestone
_366
126 No returns probably limestones?
cemeeleac-lecea?leacelTeeelaeeleea? 2 caclTeaceleaceleacealearc?lecclacelena? -
UPPER CRETACEOUS . 63 Dominantly claystone and silt-
(Alvian) 555 stone with minor sandstone
LOWER CHETACEOUS SN ST T- I I I R
(Aptian)
592 63
Dominantly sandstome with
eallewleecleacaleaclae?ee?leclaealeabl9ealoaleel?laat? interbedced siltetone underlying
(U. Neocamian) - 61 greensand
e 680 = + = = = = s e = @ = e - - =~ e P
Dominantly olaystone with minor
M. TRIASSIC sandstone and siltstone
782 -
) f % 19 c-l-=lectae?
793 Dominantly sandstone with minor
L. TRIASSIC c?-= T94=-7---lu-=-ats Glagpatans
. e 805 = c o= o= ==aw - e e e e e - i i I (e
AGE Altered fine to medium
INDETERMINATE 20 grained basic ignecus rooks
T.D.
825
Rotes

1) No hydrocarbons wexe datecied.

.’/-
— -

2) Im otba';' wvells drilled in the basin the contact be and the Aptian is unconformable.

(fm BOCAL, 1975)



%{M T TRV OFF ¥a, 1 “TITWLe!
Depth(s) Thicknes,
«.8. (s)
LOVER ORET ACETUS Nindalle Radlelarite 6% 1 Si1tstons, glmconitic, witt treees of radlolarle wad fessi)
fraqasats, with sinor Interissinatiors of sandstone, grading
{AYb aodiptt an) siltstune, snd rare brown sider!te(T)
Fuderang Shale 51? 2681
Yoo Windslie Sand Rmber M1 % Sandstone, very fine to silty, sedewrately to poorly serted,
. glauconitic, gooi to fair porosity, with strong petrollferous
odour erd traces of ofl staln, occesiomally grading to sandy
LOVER CRETAGETS stitstone; intertedded nnd tnterlasinated shale fros 635644 ¢
{Aptian)
B.5¢ Winde)la Ssnd Resder 593 197 Stale, s)igntly glauconttic, py=ttic and nicsceous, grading to
' si1tstane garticu arly nesr tor a-.¢ bottos of the interval,
whih eicar candst ae aad traces of 44 aettic llmestone and
calcarenite. .
LOVER CRETACETL'S Muder ong Greensand Neaber B\: 40? Lmdsteagfareensanc, jerarally fine gralned, with a «ilty
d aatrin, roderat:ly wall sorted, very glavconitic, poor ic falr
{AptinasKeoc.mlan?® visual parosity, snit a Mght to roderate petroliferous odour,
but no stain
Sarrou Greur 8857 11607
Unit & 8§ e Sandstore, wery fine lo wery coarse and granulaer, poorly sarted,
traces pycite, teldsiar and glauconite, very good visual poresity
32d Interbeds of siltstone, nd ainar coal and traces of dolosite
Ustt £ 125¢ JAh SHtstona, oceasionally carbonaceous, erqlllaceous, snd sandstone
fine to very courss, soderately to poorly sorted, with good
visual porosity, end elnor beds of coal, and dolosits
LOVER CRETACEDUS 1500 18 Snalc; very soft, puggy, vith since sittstone, soft argllliscecus
(neoconten} 158 o, Sandstone, a3d ainor thin interbeds of siltstons, and cleystons/
shale and traces of doloatte
urlt € 13 %4 Malnly sardstone with Interbedded siitstons and shale and
sinor dulosite. The Interval called the ®6000' San®
*60C0! Sang® 132 - - consitiutes tne basal sequence of valt C and trace to poor
oll an3 gas shuvs were observed durlng penstration
umt 0 1862 2 Fais SHitstans and sandstone (%6200' Sand? - only 2 trace gas shov
recorded during nemetrstion), with sinor dolosite and claystone
*6200' Sand® 1RRS - - '
O¥nge Clays tone 1585 2665 Ralaly of martae claystones, s)itstones, ani shales, vith
signiticant sand developments st late Middlc to sarly Late
Jurassic levels
Top Dupuy Sand Resber 1985 193 Exhidited trace to poor gas shows duriag drilling
500! Sand®? 203 - Only ainor Vadications of hydrecarbons
Sase Oupuy Sand Rewber nn = "T7-2880 n: thick sequente of petroltferous ¢'1tstones grading
WIth dooth te elaystones and shales
fros 2860 & on, the tection becane sore sandy avd froe ebot
320 u, three najor porows and persesble Alddle Jurassic
sandstone bodles were tntersected each mhibiting falr tn
Qood shows
RO EUPPER Top 1080C* Sand 2 12 Yop 20ne: talculated epen flow potential (COFP) 0.42 MYOD
vith sose cohdemsate and water; Incomelusive test due to
JURASSIC Base 10600" Send 2% .o apparent severe forsation damage: proven net gss pay 3 e end
protable gas pay 4.3 e
Tep 10900' Sand 1329 k1Y Mddle zone; (BFP 0.25 MNCRD vith sose condemsete and water,
and soasidersble dapletion; proven net gas pay 3.7
Base 109007 Send 1363 .-
Tep 11250* Ssad kLY % Botton 20me; COFP 5,68 MO0 vith some cosdensste and water,
and very 1tttle if any, depletica; proven ast ges (ay 9.5
Base 11250° Sany 3500
s addition to these throe asin 20nes there wre 4.3 o of
pesstble gas pay ot 3128 0 - 7123 0
TOTAL OEPTR AS0
e

1) twver Grewp, sod sl) uddivisions thereof, sre WPET nformal omes
N The prisary ebjectives - the Upper Triessic to Lover Juressic sandstones - are probably tos desp to be comeercially apleftsble
3) Palasentelepics! dats has showm that the Mddfle Jursssic - Upper Jursssic boundary aay Vie st ebat 3165 a, shove the gas sands

(fros WAPET, 1973)



AR *UNIT RORSARD EO. 1 L LITHOLOGY
Depth(a) R.R./Thickness(n
o BED 170
325 No samples prior to install-
ing the marine riser
495
Lower Pliocens 158 Calcilutite
| 653
Upper Miocens 696 Caloareni te,doloni te
To Burdigalien 1349
Aqui tanjan 2719 Calcarenite, calcilutite wit
minor calcisilite
1628 =
Oligocene ICaperange Gp 57 Caleilutite, calcisilite
" P g '—_/‘—‘m o
TERTLARY Upper to Middle lcsretta 126 Calcilutite, calciailite
Bocene
? ? 2 ? ? 2 : _l ¢ __18Mn ? ? ? ? ? ? k2 ?
— — " — — — et — — ——— — e —1 D — s B D
Lover Eocene
_ — = — — E— m— —S S S e e e —
Upper Palasocene Cardabia 25 Marl, claystone
JR55
Middle Palasocene Group 65 Marl
r——!920
Lower Palaeocene 39 Marl, claystome
— e e e s e | s e e e e PP e e ] e et e e
Upper Miria Marl 47 Marl, clays\ane
Maestrichtian
2006
Lower
Maestrichtian 34 Marl, clavstone
2040
UPPER Cermpanian Toolonga 195 Clayetone, marl, calcilutitq
CRETACEOUS Calcilutite 2195
Santonian 2215 20 Calcilutite
“Coniacian 10 Marl
— — — - |Vinning s — . L o e =
Group
Albian 31 Claystone, marl, calcilutitq
_ = = - 2%-- — — 4+ — — — — -
LOWER CRETACEOUS | Barly Aptiah to Vinning Group 38 .Claystone
Late Neocomian 2294
Toarcian 472 Sandstone, claystone
LOVER JURASSIC Legendre Fa. 2766 ’
Pre-Toarcian 82 Sandstone, claystone
T.D.
2848

Botes
2)
3)
4)
5)

1) * Unit names have been interpreted from the ages anc lithologies supplied by the Company

Ho eignificant hydrocarbon shows were recorded
Thirty eight metres of Lower Cretacecus (early Aption - late Neocomian) sediments wete penetrated in Romsard No. 1,
indicating that inundation of the block occurred at a time earlier than at Sable No. 1 or Cossigny Ro. 1.

A regional unconformity (nominated seimmic event "F") which has only been previcusly recorded in the Beagle Sub-
basin in Picard Ho. 1 separates sediments of Albian and Aptian age.
The utra~Upper Cretacecus unconformity has bot been recorded previcusly in the Beagle Sub-basin.

(from BOCAL, 1973)




DAMPIER SUB-BASIM

RANK]y HMLATFORM

o
e UNTY Dept:?g])‘ng‘f:}:/":‘i.icllness(m) LTTHOLOGY
12 Sea lewnd — =
172 ‘Sea bed ’ .
TERTIARY
(Pliocene) o samples
429 1226
(M. Miocens) Sandstone, calcerenite, calcirudite, dolomite
1359
(®. Miocene) Calcarenite, calcisiltite
291 ®
(Burdigaliay) Calcilutite, marl
1610
(Aqui tanian) 103 Calcisiltite, calcilutite, marl
(Basal Aquitan:an)
g Calcilutite
(Upper Oligoaene) ®
iTee
Calcisiltite, marl,
(Cligocene) 322
Claystone
— — — — — —— — — — =02 — e e e— e e - = - e
" (UAM Bocene) Siralie Calcilutite, claystone, chert
e _wm _ o _______2
(L. Socene) 201 Marl, claystone
Cardarbia 2431 Marl, claystone
(V. Paleocene) 134
calsilutite
Group 256*
(Basal U. Pal) Marl, claystone .
(M. Faleocene) 17 Glauconitic sandstone
— s mn R e e e e om0 e ey e e Bt e T bt ks mm
UPPER CRETACEOUS
(V. Maestrightian) 23 Calcilutite, marl
(U -nm Miria 2605
Maestrichtian) 15 Marl, claystone
2620 .
(L. Maest.) Marl 59 Marl, claystone
2679 ’
(V. Campenian) 22 Marl,
2701 ..
(L. Campanian) Toolonga 9 Calcilutite
2710
(Santonian) Calcilutite 3 Calcilutite L
2713
(Basal Santomian) 2717 _ Calcilutite, Marl R
{Contacten) Caleilutite, marl
2725
{Porontan) Winning 3 Calcilutite, marl
) 273 @
(D&M Cenomaniam) Group 6 Calcilutite, marl
(Basal Cenomantan) 2137 Caleilutite, marl
__(nu:)________2740________-__-
LOWFR CRETACEOUS . B
(Apt:ar Winnins
(Meocomian Croup ‘.’ 10 Clays tane ®




BUIVALEN?) IGHET BO. 1 LITHOLOGY
e ¢ SNIT 'byth(l) n.z./mm_(_n)_
| B VR 13 R e
£ D 154 :
Burdigalian v -3 123 No samples
to Plioccene Galoarenite, sandstons,
dolomite
1364
Burdigalian 190 Calcarenite, ocaloiluti
4 caleisilite’ e
1593
A-qdhnh- 154 Calecilutits, caloisilite
1707 ;
TERFIANT 0ligocens Caperange Cp. 358 - Caloisilite, caloilutite

& ninor calecarenita, marl,
alayetons N

- i A T e ot e i s e B B W 0BE e m R e e () e T

Upper & Niddle

RBocens T Calollutite with 1540
P ahert
- — eeosecsces - e e} c e ccecmeccecrerc e cer e n e
Riddle Booens” 9 Claystane
meeiceseecccecdecnscccrerscenc e e e s e s s s e
Lower REoocens 211 Marl, claystonse
: 2356
Upper Cardabis 137 Marl, minor caleilutits &
P aleccsne Group 2493 claystone
Basal U, Pal. Marl, minor olaystone
M 14 Paleoc: 96 Siltstone & glaucenitdic
. sandstons
feemeesme e s e rra: cemmeeecssmeeesnne28) s e I e e
U pper Calcilutite, \{ntl, claystone
Raestrichtian - 2616
Upper - Niddle Miria 13 ' Marl, claystane
Maestrichtian 2629 '
UPPER " Lowar Marl 7 Marl, miner olxyetome
Baestrichiian 2708 .
CHETACEOUS Uppez
Canpanian 50 Marl
. 2758
Lower Toolonga 13 Caloilutite
— Campanian Caloilutite am
e fanlenge: ——— 2804 33 Caleilutite
Calcilutite
Basal Santonian g 12 Calcilutite, msrl
. 281
Coniacian 5
2833
Purondian” 11 FMarl
o Wimning 2844
Uppez & Middle 24 'Marl
Cenomanian
2868
Basal Cenomanian
Albian ] Group 58 Calcilutite, marl

LOVER Aptisn amd: .

Upper Neoocamian

. EE e e Qe e e e e ee" e, ® e ==

- - 2906 - -

2981 - - -

- .- ®e e® 68" e 6o v ea"e >

75 Claystone

- . e e e e e e e e . e ee e



DAMPIER SUB-BASIN (Cont'd)

AGE , E (EQUIVALENT) EGRET NO. 1 LITHOLOGY
*UNIT Dpeth(m) R.T./Thickness(m)
CRETACEOUS -~ - LOWER '  Legendre. , o 114 Claystone, minor siltstone
NEOCOMIAN .

3095
UPPER TITHONIAN Fm. 203 Sandstone claystone, minor
JURASSIC siltstone
am Em ep @ em w e v em e e e = ‘Em ms E e Em W @ AP w TP m R S @ M e S E = e m - 3298 ————————————————————————— - -
UPPER Mungaroo ' 360 Sandstone, claystone
TRIASSI C RHAETO-NORTAN Beds .0,

3658

Notes

(1) * Unit names have been interpreted from the ages and lithologies supplied by the Company.

(2) Crude oil of 39°A.P.I. gravity was recovered from the top sand in the Tithonian section,
the first occurrence of o0il in Upper Jurassic sediment in the Dampier Sub-basin.

On drill stem testing between 3119 m and 3129 m o0il was produced at a rate of
2729 b.p.d. accompanied by gas at a rate of 2.37 MMCFD through a %" surface hole.

(from BOCAL, 1973)


 


DAMPIER SUB-BASIM (RANKIN PLATFORE)

BAGLFEAWY K.
ACE UNIT Depth (m) K.T./Miskress(s} LITHOLOGY

OPPYR TRIASSIC

(Rhaeto-Narian) Mungaroc E 740 Sandstone, claystons
L &
Beds *D Siltstcne, coal
349C
Notes
(v) The uprermost Triassic section conta ned crude - : itk 4 specilic gravity between 29.5D and 500 AP.1..

On drill siem testine netweer [750n and 2766 oil was preaus
of v.'4Y MRCTY nrcugh 3/¢ inch bottonm role .nd 3/ ‘nei curt

t a r-te of 1645b.p.u. acc.mpanied by gas at a rate
INoKes.

(from BOZiL, 1973)




GRSCOTRL sud-gasit

urir

PENGRCY Mg, 1 LITROLORY
Depin(e) Thicharss
L8 (»)
QATERRARY ]
[Pletgtocens) Emeuth Sendstons " (1] Oolontts, caquinitic limestose, firs te hard reddidh browe sil)ceous
sandutons and slnor greyewhite quertzite
I R R WMI"__-_--_- ___________ g gy e e - o Sare = o
TERTIARY Sequenca of Intsrbedded sandsione, Iight grey to white unsorted, cal caresus,
sof{ and frisble vith sbundant bentontte and kealontte tn the eatrts,
(Mvecons) Treslla tisestens? 08 10 7lesconttic Sn part, poor to fale porostly, poor perwesdiiity, end dolesits,
14ght brove to cress, fosatliferows vith sbundint fersms and bryozes, poer
o falr vuggy porosity
cecseccceccnncncccccnrmannnaeas DISCOFORIITY - = e e e cmcocmcococean i S e T it e oo o B
Talk! Lizsstens ns % Ooloaite, 11ght browa, very foss!!ifercws vith scattered forsms snd
" bryezes, having fal r_vuggy porosity
fands Caleardnth 68 5 Ooloatts, brova to tan, ehusdm t forass and bryorea, falr waggy porestity,
Vith traces of lisestom
cemcccsscsmsmscacsesancannenacns DISCOFORMIIN « = e = e e ave =2y [ e - i i i ceccey--
GirelVe Glcarenite 2 » Dolomits, tan to browa, with traces of glavcentte and pyrite, demse vith
| -5 200r poresity and dersesbilty snd !imestone with the two Itthologles
grading into ome another
. Uimestons (calesrenite) 13ght brown to cress, sbundant bryoros and fersas
19 ] Vi . . ot
P Kelmemi s E i’ 114ghtly argilVacoous end glauconttic, vith poor posesity sad persssbliity
Caghta Calcarenite 512 23 Dolesite, orangs to gremge-pink, very timely crystellinme and tight
{Paleocens) Sesa) Cordadia Grewp 995 164 Uinesione, grey to greenish grey, dolositic \n psrts, very srgtllsceous
grading to sarl, poorly foss!)iferaws, extresely glisuconitic, with peor
corosity snd persesdility
) e T b e @ e OISCORORREEY e e e o u e ciens B e S S e e & o el T S
ksrejon Colcarentte ™9 5 Lisestome (calcarenite} com)sting priwarily of coarss fibrews |nocerssews
fragments \n s soft greenish—grey glovconitic calctluttte aatrix, vith peor te
fole porosity in ~ar- sad poor peressb!iity
0. CETAGEQUS
Lieestone (calctlutite), greenish grey, srglllaceows snd soft vith simer
tesloenge Cal cilutite 4 n traces of fibrous inccersaous gragmenis threughout, poer porostty sed
parssablitty '
e G [ - miwraaieie  QISCONEORNITT = o srarmie o o e o w sres o o - T i 1 - e e - e
Gearle $t1tstom 828 140 Shale or sudsione and slnor s!litstone, grey, calcareoms end sicacesse with
sbuncnt lgritts or carbsuacecus salerial
i S1}tstome mo radlolarite, 1ight to medius grey, sottled i parts vith
Vindslte Radiolarite %8 - occasicnal wnile spech; (bentoedte?)
L cEnaos -
“hale gradimg to stltstone with abundant thim \nterbeds of fine areimed,
]
Rederon; Shale ause ‘ "acanttic sandstone .
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® AGE UNIT TAMALS 10, 1 LITHOLOGY
Depth(m)K.B./Thickness
m)
QUARTERNARY Coastal Surface (4) 34+ White, fine to medium
_ (Pleistocene) limestone i grained calcarenite with
@ _ e Y L minor quartz sandstone
T=RTTIARY Upper 38 122 White to yellow glauconitic
(Paleocene) Cardabia ‘ calcarenite with abundant
Group fossil fragments and soft
y calcareous glauconitic mud
W e i e o s ) 4 R e o B B e e B e o e e i s
UPPER CRET. C=0TUS Toolonga 160 183 Fossiliferous calcarenite,
(Ca.mpa.nia.n; Calcilutite calcareous glauconitic mud-
(Santonian stone, argillaceous cal-
e e o ociluite
e _
LOWER C2ITAC70US Winning Group
(Turonian) Alinga Fm 343 16 Calcareous shale, glauconitic
mudstone, minor chert
(Albian) Windalia 359 14 hard, siliceous slighly
® Radiolarite calcareous shale, in part
very glauconitic
(Aptian) inderong 373 ; Shale, brown to blue and
Shale hard or light grey and
fissile, with trace of
& brown chert
(4ptian) Birdrong 378 20 Light, grey sandstone and
i m e e .- oBSepdstome ________ _ __ _ _ corase grained loose quartz_
UNKNOWN - Unknovn Fm 398 27 Grey to orange to red brown
@ DEVONIAN? sandstone with calcareous
cement, thin shale beds
e I S T ?m el eacee?acc? e me el cceaea? ceee? s
SILURIAN Dirk Hartog 425 693 Dolomite & limestone with
{Llandoverian- Fm interbedded siltstone and
Ludlovian) mudstone
Y BTTTL UGN e e e e e e e P e e = ? an
SILURO-ORDOVICI:N  Tumblagooda 1118 107+ Fine grained, white to red
(Llandoverian- Sandstone brown sandstone with thin
Ashgillian) s shale beds
1225
® yotES
(1) The basal Cretaceous section is similar to that in Dirk Hartog No. 17B
(drilled in 1956 on Dirk Hartog Island) except for the absence of Eocene
sediment, andthe presence of the Turonian Alinga Formation.
) (from OCEANIA PETROLEUM PTY LTD, 1973)

GASCOYNE SUB-BASIN




GASCOYNE SUB-BASIN

AGE ONIT KALBARRI NO. 1 LITHOLOGY ®
Depth(m)K.B./Thickness
m
QUARTERNARY Coastal Surface (4) 16-4; .Surface sand grading into
. (Pleistocene) Limestone soft sandstone with
calcareous cement numerousg
B RS Bt R0 A3 = ERE B B Y SN BN 5T S 22 3 EE gRead o SN = crynoid fragments = _ _ _ _
UPPER CRETACEOUS Toolonga 20 104 Sandstone, glauconitic
ECa.mponia.n Calcilutite calcareous mudstone, soft
Santonian chalky calcilutite, bryozoa
= f e e m e e e eemememeeememeomem=oe===n-aoiragments comon _ __ _@
LO/ER CR=ETACEOQUS Winning 124 58 Grey sandstone, interbedded
(Aptian) Group siltstone, some bryozoa
Bridrong and shell fragments,
e e e e e —w __ _Sandstone = __ _ _'_ _ _ _ _ _ __ _ &lauconites in basal parts_
®
SILURIAN Dirk Hartog 182 90 Finely interbedded
(Ludlovian- Formation argillaceous dolomite and
Llandoverian) dolomitic shale, some
' sandstone beds
SILUROC-ORDOVICIAN Tumblagooda 272 1268+ Largely pink to red.brown ®
‘(Llandoverian- Sandstone sandstone with thin beds of
Ashgillian) shales, siltstones and
T.D. anhydrites
1540
NOTES ®
(1) No indications of hydrocarbons.
(from OCEANIA PETROLEUM PTY LTD, 1973)
®
®
®
®
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