2

1 • PETROLEU M G E O L O G Y O F S O U T H A U S T R A L I A V o l u m e 5 : G r e a t A u s t r a l i a n B i g h t

History of petroleum exploration
BJ O’Neil1

INTRODUCTION . . . . . . . . . . . . . . . . . . . 2
THE EVOLVING PETROLEUM SEARCH . . 4
EXPLORING SOUTH AUSTRALIA AFTER
WORLD WAR II . . . . . . . . . . . . . . . . . . . 5
OIL AND GAS EXPLORATION OFFSHORE 8
LEGISLATIVE DEVELOPMENTS . . . . . . . 9
ENVIRONMENTAL AND ACCESS
CONSIDERATIONS . . . . . . . . . . . . . . . . 11
Land access for exploration . . . . . . . .12
FOUR DECADES OF PETROLEUM
EXPLORATION . . . . . . . . . . . . . . . . . . . 13
Central, north-central and western Bight
Basin: Eyre, Ceduna, Recherche Subbasins and Madura Shelf . . . . . . . . . .13
Exploration history . . . . . . . . . . . .14
Eastern Bight Basin: Duntroon Sub-basin 17
Exploration history . . . . . . . . . . . .17
Polda Basin . . . . . . . . . . . . . . . . . . .22

CONCLUSION . . . . . . . . . . . . . . . . . . . 23
REFERENCES . . . . . . . . . . . . . . . . . . . 24
PLATES
2.1 Danwood Ice drilling Mercury 1 in the
Polda Basin, 1981 . . . . . . . . . . . . .27
2.2 Zapata Arctic drilling Duntroon 1 in
the Duntroon Sub-basin, 1986, with a
display of the fireboat drill in the
background . . . . . . . . . . . . . . . . . . .27
2.3 AGSO’s research vessel Rig Seismic
operating in the Bight Basin, 1997 . .27
2.4 Glomar Jack Ryan, which was used to
drill Gnarlyknots 1 in the Ceduna Subbasin in 2003 . . . . . . . . . . . . . . . . .27

FIGURES
2.1 General location plan, current
tenements, restricted land and well
locations, Great Australian Bight . . . . .3
2.2 Composite history of tenements pre
1969, 1969–77, 1978–89 and 1990–
2000, Great Australian Bight . . . . . .6, 7
APPENDIX
2.1 Geophysical and geochemical surveys in
the Great Australian Bight . . . . . . . . .28

Chronology of petroleum exploration and
development in South Australia (PIRSA
website)

1 O’Neil Historical and Editorial Services, PO Box 2, Klemzig SA 5087,
email bernard.oneil@adelaide.edu.au

1

Introduction

2

History of
petroleum
exploration

3

Natural environment
and environmental
management

4

Structural
and tectonic
setting

5

Biostratigraphy

6

Stratigraphy and
environments of
deposition

7

Source rock
geochemistry
and strandings

8

Thermal
maturation
history

9

Stress analysis,
fault reactivation
and seal integrity

10

Direct
hydrocarbon
indicators

11

Reservoirs
and seals

12

Play types

13

Integration:
prospectivity

2

2 • PETROLEU M G E O L O G Y O F S O U T H A U S T R A L I A V o l u m e 5 : G r e a t A u s t r a l i a n B i g h t

INTRODUCTION
The Bight Basin, located along the southern margin of
Australia in the Great Australian Bight (Fig. 2.1), is a frontier
petroleum exploration province which extends east–west for
~1000 km. Broad-scale regional geophysical exploration
and limited drilling within the offshore Bight Basin, and
attendant geological fieldwork, seismic, surface mapping
and stratigraphic drilling onshore, have enabled an outline
of the geology of the region to be determined. The name
Great Australian Bight Basin was used from at least 1972
by R Pattinson, G Watkins and D van den Abeele (Bouef
and Doust, 1975) but, for the sake of brevity, it has been
termed the Bight Basin since 1990. The Duntroon Basin,
named by Smith and Kamerling (1969), was derived from
the Duntroon Bank, located south of Eyre Peninsula and to
the west of Kangaroo Island.
In 1988, the Bureau of Mineral Resources (BMR) and South
Australia’s Department of Mines and Energy reviewed the
geological and geophysical data, seismic and well data,
and maps and concepts for the Bight, Duntroon, Eucla,
Polda and Denman Basins as the former wanted to add
to its interpretation of geological and geophysical data it
had recorded in 1986, and the latter wanted to promote
the area’s potential. Under the BMR’s Continental Margins
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Program, the Commonwealth Department of Primary
Industries and Energy published the Basins of the Great
Australian Bight region: geology and petroleum potential in
1990.
More recent work by Geoscience Australia (Totterdell et
al., 2003) has recommended that the Duntroon Basin be
renamed the Duntroon Sub-basin, and should constitute
a sub-basin of the wider Bight Basin. In this chapter the
nomenclature of Geoscience Australia (see Ch. 4) will be
used to describe the fundamental basin elements of the
Great Australian Bight. The Bight Basin is considered to be
comprised of four main depocentres, namely the Duntroon,
Ceduna, Recherche and Eyre Sub-basins (Fig. 2.1). Thin
platform areas, the Madura and Couedic Shelves, are
located along the northern and eastern margins of the Bight
Basin. The Polda Basin, an east–west-trending feature in
the northeastern Great Australian Bight, is considered to be
a separate feature from the Bight Basin per se (Totterdell et
al., 2003).
In general, South Australia’s offshore areas have only been
lightly explored for oil and gas but it is only in comparatively
recent times that technological advances have enabled the
potential of the state’s offshore provinces to be explored
seriously. This review refers to some of the factors that
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Figure 2.1 General location plan, current tenements, restricted land and well locations, Great Australian Bight.

1

Introduction

2

History of
petroleum
exploration

3

Natural environment
and environmental
management

4

Structural
and tectonic
setting

5

Biostratigraphy

6

Stratigraphy and
environments of
deposition

7

Source rock
geochemistry
and strandings

8

Thermal
maturation
history

9

Stress analysis,
fault reactivation
and seal integrity

10

Direct
hydrocarbon
indicators

11

Reservoirs
and seals

12

Play types

13

Integration:
prospectivity

4 • PETROLEU M G E O L O G Y O F S O U T H A U S T R A L I A V o l u m e 5 : G r e a t A u s t r a l i a n B i g h t

impacted upon, and had implications for, petroleum
exploration within the Bight Basin, especially within the
South Australian sector of the basin. For example, the petrol
rationing introduced by the federal government as a wartime
measure in July 1940 was maintained long after the
emergency of World War II and was not lifted until February
1950. Rationing highlighted Australia’s dependence
on overseas fuel supplies and created the necessity to
identify local oil deposits increasingly obvious. Later still,
the importance of the state’s energy needs in the 1970s,
highlighted particularly by the oil shortages and world oil
prices rises in 1973–74, led the state government through
the then Department of Mines to facilitate the exploration,
discovery and production of oil and natural gas. As well, the
department itself contributed to securing energy resources
and attracting development opportunities. Global factors,
such as dramatic events on the world scene, fluctuating oil
prices and technological developments, have also affected
exploration in the region under review.

• the frequent washing onto the coastline of ‘coorongite’, a
rubbery substance formed from vegetable matter which
seasonally accumulated on the Coorong in the Upper
South-East

THE EVOLVING PETROLEUM SEARCH

example, drilling in the onshore Great Artesian Basin was

The initial search for oil and gas in South Australia (1866–
1930s) was largely confined to the populated areas or
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In general, exploration through this period was undertaken
by individuals or small syndicates and the programs were
generally neither systematic nor overly scientific. The
attention of the few professional and academic geologists
interested in the state was not directed at petroleum. For
predominantly for water supplies. Though most of the
drilling did not reach great depths, the first information

Innamincka, in 1914. The search for water was abandoned

• the distribution of paraffin, kerosene or asphaltic bitumen
on beaches, the source of which, though unknown, was
probably natural submarine seepage

History of
petroleum
exploration

Boring on The Coorong by Salt Creek Petroleum Oil
Prospecting Co. between 1881 and 1883 was the first real
attempt to drill for oil in Australia. Exploration for oil by the
South Australian Oil Exploration Co. saw several shallow
wells drilled further southeast between 1912 and 1930.

obtained with the drilling of Patchawarra Bore, north of

hydrocarbons included several observations:

1

• the appearance of the state’s coastline, which resembled
California in parts.

that was useful for petroleum exploration in that basin was

the coastal regions of the South-East. The ‘evidence’ for

Introduction

• observations of gas flowing freely (Ward, 1944)
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at 1664 m; water and a minor gas flow were recorded in
the bore. This situation remained largely unchanged for
more than 25 years.
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In the 1930s, the federal government attempted to provide
for uniform legislation over oil-bearing land. In response to
this, and partly because the South Australian State Minister
of Mines, AL (later Sir Lyell) McEwin, wanted to establish
local oil supplies, the South Australian Parliament revised
the legislation regarding petroleum. Early in his term as
Minister (from 1939 to 1965), McEwin concluded that the
oil search had to be encouraged despite his own department
querying the state’s petroleum prospectivity. A bill to replace
the Mining (Prospecting for Oil) Act 1928 was introduced
into Parliament in October 1940; it passed through both
Houses comfortably. The Mining (Petroleum) Act 1940
(hereafter cited as the Petroleum Act) increased substantially
the area available for oil exploration, prospecting and
development while at the same time provided for more
secure tenure than companies had previously been given.
The Act provided for exploration, prospecting and production
by way of: an oil exploration licence (OEL) for areas not less
than 2590 km2 for two years, with the right of renewal; an
oil prospecting licence for areas between 21 and 518 km2
for up to four years; and an oil mining licence for areas
between 10 and 259 km2 for up to 21 years. There was no
upper limit to the area that could be held, so an applicant
could, in principle, secure the whole state! The legislation
also asserted the Crown’s prerogative over petroleum, even
where a previous alienation of land had provided for private
ownership rights. In addition, a royalty of 10% of the selling
value of any crude oil produced from the licence area was
payable to the state. The legislation was to apply to offshore
1
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areas, although this provision was neither explicitly included
nor excluded.

EXPLORING SOUTH AUSTRALIA
AFTER WORLD WAR II
South Australia’s geology, geography and perceived
hydrocarbon prospectivity necessitated generous
concessions in order to attract explorers and developers. The
legislation enacted in 1940 was ahead of anywhere else
in Australia, and made available huge areas to encourage
companies to explore for oil. Only by issuing licences on
very favourable terms could the state government attract
large companies and overseas interests to invest in oil and
natural gas exploration. The Petroleum Act came into effect
on 31 July 1941 but its impact on petroleum exploration
was initially thwarted by World War II. Although some
exploration was undertaken then, it was only after the war
that the Act’s effectiveness became apparent when several
companies were attracted to explore in the state.
Practical results did not follow immediately however.
Throughout the 1940s, 1950s and the early 1960s,
exploration activity was limited and was generally focused
within the onshore sections of South Australia. The first
genuinely ‘offshore’ exploration area was approved in
November 1955, when OEL 7 was awarded to Santos
(South Australia and Northern Territory Oil Search Ltd).
This OEL totalled 507 397 km2 and included offshore
areas of Spencer Gulf and also the Great Australian Bight,
8
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where parts of the (later-named) Polda Basin were included
(Fig. 2.2).
In 1957, the renowned American petroleum geologist, Dr
AI Levorsen, visited Australia and had discussions with
both Santos and Geosurveys of Australia. Levorsen was
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not impressed with the prospectivity of the OEL 7 acreage,
and was instrumental in pushing Santos to obtain acreage
in the Cooper–Eromanga Basins (Gibbs, 1988; Wilkinson,
1988; H Wopfner, pers. comm., 1998). Critically, he
also recommended that encouragement should be offered
to the petroleum industry through government subsidies
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Figure 2.2 Composite history of tenements pre-1969, 1969–77, 1978–89 and 1990–2000, Great Australian Bight.
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drilling in approved Australian basins would be subsidised
on a £-for-£ basis. The Petroleum Search Subsidy Scheme
under the Petroleum Search Subsidy Act 1957 subsidised
stratigraphic drilling by private companies. An extension
of the Act under the Petroleum Search Subsidy Act 1959

for exploration drilling and the acquisition of geophysical
surveys (Gibbs, 1988; Passmore, 1994). While South
Australia already promoted the search for oil through its
legislation, the federal government acted on Levorsen’s
suggestion, and provided a framework in which stratigraphic
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Figure 2.2 Composite history of tenements pre-1969, 1969–77, 1978–89 and 1990–2000, Great Australian Bight.
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allowed for subsidies for geophysical work. The federal
government also provided taxation concessions for investors
in oil exploration companies and for the companies
themselves. Subsequently, subsidies were provided for some
magnetic, gravity and seismic survey work in offshore South
Australia, though no offshore wells were drilled in the state
under the scheme.
The mineral boom of the 1960s brought many large
and small overseas and Australian companies onto the
petroleum scene. In addition, discoveries of oil and gas
in Queensland, Northern Territory, Western Australia and
Bass Strait (offshore Victoria) continued to spur speculators,
investors and companies. The search was encouraged by
the news in December 1961 of the discovery and potential
of the Moonie oil field in Queensland, where Australia’s first
production of oil in commercial quantities began in 1964
(Wilkinson, 1988). Locally, Beach Petroleum was formed
and promoted by RC Sprigg of Geosurveys with other
partners in 1960. Beach undertook offshore work in the St
Vincent Basin in the late 1960s and held licences elsewhere
in Australia. Foreign and interstate capital came to the fore.
Other foreign capital and imported technology and expertise
necessary for the search and development phases were
introduced to South Australia in the 1960s (O’Neil, 1995,
1998, 2002).
Controlling an orderly petroleum search was important and
the Mines Department’s Petroleum Exploration Section,
which was formed in January 1962 (and which became a
1
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Division in mid-1965), maintained oversight of company
activities, recorded the data obtained by private drilling,
conducted independent reservoir assessments, ensured
that aquifers were protected (so that subsurface waters of
different salinities did not mix), supervised the maintenance
of wellsites (especially so that they were cleaned properly
and restored after drilling), advised the government on gas
pipeline matters and, primarily, retained the information
for public distribution under the Petroleum Search Subsidy
Acts which required publication of the information after
six months. Releasing information promptly enabled
the exchange of ideas, which in turn encouraged more
petroleum exploration.

OIL AND GAS EXPLORATION
OFFSHORE
Discovery of the Gidgealpa (December 1963) and Moomba
(March 1966) fields in onshore South Australia had an
impact on the perceptions surrounding offshore exploration
in the state which, until then, could often have been
considered little more than a licence-holding exercise. For
example, when OEL 7 expired in February 1959, it was
renewed in conjunction with OEL 6 to the partnership of
the Delhi-Taylor Oil Corp. and Santos as OELs 20 and 21,
yet no work was undertaken in the offshore sector of some
10 000 km2, which was relinquished in the second half
of 1969 when the OELs became PELs 5 and 6. However,
the offshore areas of the St Vincent and Otway Basins were
targeted by others.
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LEGISLATIVE DEVELOPMENTS
Legislative changes reflected the importance of the
petroleum search. Amendments to the Petroleum Act in
1958 increased the terms of exploration and prospecting
licences to five years, with the right of renewal. The situation
regarding exploration and development in South Australia’s
territorial waters was clarified somewhat by amendments in
1963, which provided for the Act to apply to all areas under
South Australian control.
Examination of the question of territorial rights over offshore
exploration had begun earlier in the 1960s, partly in
response to increasing exploration interest in the Bass Strait
region. Until then, state control of offshore oil exploration
within a 4.8 km (3 nautical mile) seaward limit had not
been questioned, because this area was regarded as state
territorial waters. Sovereignty from that limit to the edge of
the continental shelf was less certain: if it were Australian
territory, was it under the jurisdiction of the State or the
Commonwealth Government? In 1965, it was agreed that
control of the continental shelf would be shared between
the states and the Commonwealth, with the states being
responsible for the day-to-day administration of the
exploration licences. In effect, as Wilkinson (1988) has
noted, this meant explorers could be issued with a secure title
regardless of which tier of government claimed jurisdiction.
It also meant, however, that the question of offshore
sovereignty remained unresolved. Indeed, whatever resolution
to this issue was achieved, it was never going to be prove
satisfactory to all parties.
1
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To address this issue, the relevant governments agreed
to submit legislation to their respective parliaments to
establish territorial responsibility for the continental shelf,
and for administering the territory. On 16 October 1967,
an intergovernmental agreement on the administration
of petroleum exploration and development in all offshore
waters seaward of the territorial sea baseline gave the
states exclusive rights to any sub-soil petroleum within their
coastal waters. While the Commonwealth was asserting
its territorial rights, in practice it was to regulate offshore
petroleum exploration and exploitation beyond the 4.8 km
limit in conjunction with the states. The Commonwealth
and South Australian Governments then enacted parallel
legislation, the Petroleum (Submerged Lands) Act 1967. As
a consequence, South Australia ceded some offshore territory
to Victoria. Similar Acts were passed in other states (and
the Northern Territory was legislated for also) so that, in the
national interest, the authorities could cooperate to ensure a
common legal and administrative approach to the search for
petroleum offshore.
The legislation introduced a new category of licence — an
exploration permit for petroleum (EPP) — for offshore
petroleum work. An EPP was issued based upon graticular
blocks (one block measured 5’ of longitude by 5’ of latitude)
and a six-year exploration program had to be maintained.
In the event of a commercial hydrocarbon discovery, a
production licence would be required. From mid-1968, EPPs
were issued progressively to replace the previously issued
OELs and for new licence areas.
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Contemporaneously, South Australia’s Petroleum Act
and its regulations underwent a major revision in 1967
and redefined many of the terms to account for more
recent innovations in petroleum exploration and drilling
technologies. These amendments strengthened the power of
the Minister to enforce exploration and production. The OEL
was renamed a petroleum exploration licence (PEL), the oil
prospecting licence was repealed and the oil mining licence
was replaced by a petroleum production licence (PPL). The
Act imposed a royalty of 10% per annum of the value of the
petroleum at the wellhead. It provided for the conservation
of resources, prevention of operations contaminating water
or petroleum-bearing formations, appropriate drilling
operations and the disposal of associated waste products.
The construction of pipelines and their operation required
licences. A Petroleum Advisory Committee was established
to consider appeals and objections to the Minister’s
decisions under the Act.
In 1970, the Liberal–Country Party Government under JG
Gorton proposed legislation to take full control of offshore
areas by proclaiming Commonwealth sovereignty over the
seabed and continental shelf. This did not proceed because
the state governments protested over the lack of consultation
about the proposal. However, the nation’s first Minister for
Minerals and Energy (1972–75), RFX Connor, took up the
challenge for the incoming Labor Party Government under G
Whitlam. In 1973, the Commonwealth Parliament passed
the Commonwealth Seas and Submerged Lands Act and
proclaimed sovereignty over offshore areas, including control
1
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of oil drilling and air space, beyond the 4.8 km limit (under
which gulfs, bays and inlets were regarded as state waters).
The state governments appealed to the High Court but the
Court validated the Act in December 1975 (New South
Wales v. Commonwealth (1976) 50 Australian Law Journal
Reports, 218).
In 1978, the Commonwealth Government, under M Fraser’s
‘New Federalism’ approach, moved to clarify state control
over the territorial waters in order to obviate the need for
Commonwealth jurisdiction over the foreshore, jetties and
mining operations which extended from the land out under
the sea; for example, coal mining activities offshore from New
South Wales. The offshore constitutional agreement made
at the 1979 Premiers Conference asserted Commonwealth
sovereignty over the area seaward of the 4.8 km limit.
Offshore petroleum arrangements outside the territorial
sea were to be regulated by Commonwealth authority
only, though the states and the Northern Territory each
remained a ‘Designated Authority’ and maintained the
day-to-day administrative responsibilities for the offshore
areas. Ultimate control was nevertheless vested to the
Commonwealth, which retained the right of veto.
Implementing the settlement, whereby each state and the
Northern Territory had the same powers out to the 4.8 km
limit, was achieved through the Constitutional Powers
(Coastal Waters) Act 1979, the Commonwealth Coastal
Waters (State Powers) Act 1980 and the Coastal Waters
(State Title) Act 1980. In addition, amendments to the
8
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Petroleum (Submerged Lands) Act in 1980 and 1982
established a joint authority consisting of the relevant
Commonwealth Minister and the responsible state Minister
who, among other things, were to be concerned with the
determination of areas open for applications for permits,

ENVIRONMENTAL AND ACCESS
CONSIDERATIONS

the granting and renewal of exploration, production and
pipeline licences, the instruments creating interests in
permits or licences, and determining the permit or licence
conditions and level of work or expenditure. If there was a
disagreement with the joint authority, the Commonwealth’s
view was to prevail. The petroleum royalties were to be
shared on a 60:40 basis, with the state receiving the higher
percentage. Subsequent amendments to the legislation, and
introduction of the Petroleum Resource Rent Tax Act 1987,
saw the royalty payments fall entirely to the Commonwealth
at a rate of between 11 and 121⁄2% of the wellhead value.
South Australia’s Petroleum (Submerged Lands) Act 1982
mirrored the 1982 amendments to the Commonwealth
legislation and provided for the administration of petroleum
activities in territorial sea. The Act came into operation
in February 1983. New legislation, and subsequent
amendments to the Commonwealth’s Petroleum (Submerged
Lands) Act through to 1994, and to other Acts, have
required similar revisions to the state legislation. In April
2001, the Australian Parliament passed the Petroleum
(Submerged Lands) Legislation Amendment Act 2001
which, among several changes of detail, transferred some
1

Introduction

2

History of
petroleum
exploration

3

Natural environment
and environmental
management

4

Structural
and tectonic
setting

5

Biostratigraphy

6

Stratigraphy and
environments of
deposition

joint authority functions to the state and Territory Designated
Authorities, and adopted the new Geocentric Datum of
Australia for locating the boundaries of offshore petroleum
titles.
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Source rock
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By the 1980s, environmental concerns for conserving
natural resources and preventing pollution were never far
from the spotlight, be they local, national or international
issues. The Department of Mines and Energy, in conjunction
with the petroleum industry, progressively introduced
several codes of environmental practice for exploration and
development work in onshore licence areas. The department
both encouraged companies to develop appropriate
procedures — some companies had already begun to
enforce their own guidelines — and worked towards
establishing its own track record of facilitating responsible
petroleum exploration and development.
The trend towards classifying land as a form of reserve
meant that even maritime activities were regulated further.
Indeed, the marine environment was one area deserving
special policies with stringent planning and operating
requirements for offshore exploration and development
in order to protect whale, marine and bird life, prevent
pollution and oil spillages, and cater for special situations
such as not disturbing mutton bird migration routes or
penguin colonies onshore.
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Steps were taken by the Australian Government. The Great
Australian Bight Marine Park (located in Commonwealth
waters), which was declared in December 1997, includes
a Mammal Protection Area at the Head of Bight and a
20 km-wide Benthic Protection Area (BPA) which extends
~470 km (~255 nautical miles) north–south across the
continental margin, to the edge of the Economic Zone
(Fig. 2.1). A management plan for the park, released in
2000, established a framework for petroleum exploration
and development in the park. In accordance with the
government’s management intentions for the BPA providing
for multiple use, exploration activities not involving
disturbance of the benthic fauna and flora are allowed,
while exploration activities involving disturbance of the
benthic fauna and flora (e.g. exploration drilling), and any
proposed extraction of petroleum from beneath the BPA,
are considered on a case-by-case basis subject to rigorous
environmental review. Any exploration and development
activities within the park also require a permit in accordance
with the South Australian National Parks and Wildlife
Act 1975. These activities are likely to be subjected
to environmental assessment under the Environment
Protection and Biodiversity Conservation Act 1999 and are
subject to the Petroleum (Submerged Lands) (Management
of Environment) Regulations 1999 issued under the
Commonwealth Petroleum (Submerged Lands) Act 1967.

Land Rights Act 1984, modified the conditions for mining on
Aboriginal land from those in the Pitjantjatjara Land Rights
Act 1981: ‘exploration’ was defined more clearly than under
the Mining and Petroleum Acts, sacred sites were excluded
from initial tenements, the Minister of Aboriginal Affairs was
to be involved in decision-making, and compensation for work
or disturbances in the exploration phase was limited to that
allowed in the Mining and Petroleum Acts. (McRae et al.,
1991). The new Act generally limited the Yalata (southern
Pitjantjatjara) Aborigines’ influence over mining on their land.
A resort-to-arbitration was retained at the production stage
but the requirement for the Yalata Aborigines’ consent for
access to their land was lessened; compensatory payments
to the Yalata Aborigines were maintained for exploitation
agreements. The freehold title to the 76 420 km2 of
Maralinga Tjarutja land was granted on 6 December 1984:
the land grant document was presented ceremonially on
18 December 1984 near Maralinga. While the Maralinga
Tjartjua have been willing to allow petroleum exploration on
their lands, exploration is not currently permitted at Yalata.
In addition, several national park and wildlife reserves
overlie the onshore Bight Basin. Exploration is permitted in
the Nullarbor and Yellabinna Regional Reserves (Fig. 2.1)
and that part of the Nullarbor National Park subject to joint
proclamation.

Land access for exploration

The early exploration phase over the entire Bight Basin
proceeded in a similar fashion. Typically, the initial licences
were surrendered before detailed exploratory work was
undertaken. Regional gravity, aeromagnetic surveys and

The onshore portion of the Bight Basin underlies the
Maralinga Tjartjua lands and the Yalata Aboriginal Reserve.
Legislation by the state parliament, the Maralinga Tjarutja
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FOUR DECADES OF PETROLEUM
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reconnaissance seismic reflection and refraction surveys
were then carried out by new licensees and wildcat wells
were drilled. Licensees have then relinquished their permits
without further extensive testing, usually because of the
costs involved. In the past three decades, however, more
exploration wells have been drilled in the Eastern Bight
Basin — within the Duntroon and eastern Ceduna Subbasins — than in the central and western parts of the Bight.
The first offshore wells to be drilled in the Duntroon and
eastern Ceduna Sub-basins proved the existence of thick
Mesozoic sediments and provided evidence for an active
petroleum system. Work undertaken in the Polda, Denman
and Eucla Basins is also referred to in the following review
because of the geographic relationship between these
basins and the Bight Basin. Appendix 2.1 lists the gravity,
magnetic, seismic and geochemical surveys in the area.
For the purpose of simplicity, discussion of the exploration
history of the Bight Basin has been subdivided into two
areas: the central, north-central and western Bight Basins,
and the eastern Bight Basin.

Central, north-central and western Bight Basin: Eyre,
Ceduna, Recherche Sub-basins and Madura Shelf
The central, north-central and western parts of the Bight
Basin are located in the central portion of the Australian
Southern Rift System, and straddle the border of Western
Australia and South Australia (see Totterdell et al., 2003).
The region comprises three sub-basins (the Eyre, Ceduna
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and Recherche Sub-basins) and a Cretaceous platformal
area on the northern flank (the Madura Shelf) and spans an
area of ~458 000 km2. The South Australian component
of this part of the Bight Basin is ~183 000 km2. Detailed
structural definitions of these sub-basins are provided in
Chapter 4. Extending onshore and offshore in water depths
ranging from ~60 to 5000 m, it is reportedly (Stagg et
al., 1990) separated from the Duntroon Sub-basin by a
prominent basement-involved accommodation zone. The
northern limit extends 300 km onshore from the coast; the
western limit has been set arbitrarily at longitude 125°E; the
southern limit is the continent–ocean boundary.

EXPLORATION

HISTORY

OEL 8, covering 125 486 km², was granted to the
Australian Mining and Smelting Co. Ltd (operating through
Frome-Broken Hill Pty Ltd with funding from Consolidated
Zinc Corp. Pty Ltd) for two years from 1 January 1954
(Fig. 2.2). The company’s work was confined to the
southern portion of the southwest corner of the state and
extended into Western Australia (Quilty and Goodeve,
1958). As part of its work across this onshore region, the
BMR’s aeromagnetic profiles and gravity traverses in 1954
indicated the presence of the Eucla Basin. The basin was
considered to extend well offshore.
The first geophysical exploration in the offshore area
occurred when the BMR, Australian National University
and Lamont Geological Observatory recorded isolated deep
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seismic refraction and magnetic gravity profiles from the
RV Vema and HMAS Diamantina in 1960 (Hawkins et al.,
1965). Thick sediments beneath the continental slope were
noted.
The first exploration licence over this part of the Great
Australian Bight was a continuation of a substantial onshore
area which extended to the north of the transcontinental
railway line. Originally 126 910 km2, OEL 33 was granted
to Outback Oil Co. NL for five years from 20 January
1964. Outback Oil worked on its own for three of these
years. There were, however, various farminees over the
two-year period from June 1966, including Union Texas
(Australia) Co., Rock Island Oil and Refining Co. Inc.,
Tenneco (Australia) Inc. and Coastal Petroleum NL. In
addition, Geosurveys carried out contract work for Outback
Oil onshore in the Eucla Basin. In 1965–66, a gravity
survey was conducted over the more prospective onshore
areas of OEL 33. In 1967, Tenneco conducted an offshore
marine seismic program with Atlantic Oceanic Laboratories
recording isolated magnetic and shallow seismic reflection
profiles aboard the RV Oceanographer (Conolly et al.,
1970). The reconnaissance surveys of ~270 km of seismic
reflection data and more than 190 km of seismic refraction
data also indicated the presence of a thicker sedimentary
section beneath the continental slope near the Denman
Basin (Cockshell, 1990). Tenneco undertook more seismic
work to fulfil the licence program to January 1968.
OEL 33 was granted to Outback Oil as EPP 4 for six years
from 12 December 1968. Outback Oil then held 238
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graticular blocks in the offshore Eucla Basin (comprising
~6680 sq. miles: ~17 300 km2) but this was reduced
to 119 blocks (~8623 km2) when EPP 4 was renewed to
Outback Oil for five years from 12 December 1974. EPP 4
was surrendered in June 1977.
The onshore portion of OEL 33, comprising over
23 051 km2, was granted to Outback Oil as PEL 4 for five
years from 20 January 1969. Six months after EPP 4 was
granted, the company was granted a new licence area of
12 blocks (231 sq. miles: 600 km2) for six years. EPP 12
enabled Outback Oil to join EPP 4 with PEL 4 (in the
Permian Denman Basin). Outback Oil drilled Mallabie 1
(Fig. 2.1) onshore adjacent to the Denman–Bight Basin
in 1969. This well is located on what is now called the
Madura Shelf (see Chapter 4). PEL 4 was surrendered on
19 January 1974.
In 1972, Outback Oil recorded 3194 line kilometres of 24fold seismic reflection data within EPPs 4 and 12. Several
possible Mesozoic targets were identified. As a result, Apollo
1 (Fig. 2.1), also located on what is now called the Madura
Shelf, was drilled in 1975 in 74 m of water (Cockshell,
1990). The well was named at the time the United States of
America’s National Aeronautics Space Administration’s lunar
program, the Apollo Project (1969–75), was drawing to a
close (Wilkinson, 1997). Apollo 1 was dry but intersected
relatively shallow Archaean basement and not the Mesozoic
section which was targeted. Consequently, exploration
interest in the permit area waned. In the same year Shell
drilled Potoroo 1 in EPP 5. This well was drilled on the far
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northeastern boundary of the central Ceduna Sub-basin, in
261 m of water. The history of this licence area, and also
of EPPs 10 and 11, are outlined in the section dealing with
the eastern Bight Basin (below) because of their respective
connections to the former OEL 38 permit. These first wells
drilled in this part of the Bight Basin identified laterally
extensive Mesozoic sediments. The wells were plugged and
abandoned as there was no evidence for the presence of
commercial hydrocarbon accumulations. Potoroo 1 is still
the only stratigraphic control for the central Ceduna Subbasin.
In addition, EPP 13 (consisting of 398 graticular blocks
and comprising 10 700 sq miles: ~27 700 km2), and
extending over the southern Eucla, northern Bight and Polda
Basins, was granted to Bridge Oil for six years from 3 July
1969. Farminees to the permit included Aurora Minerals
NL, Target Exploration Pty Ltd and Continental Oil Co. of
Aust. Ltd. Several seismic lines, mainly of poor quality, were
recorded over the Eucla Basin between 1970 and 1973
as part of BMR’s continental margins program. Seismic
surveys in 1970 and 1971 totalled 2133 line kilometres
and covered the licence area extensively. Reconnaissance,
single-fold stack seismic lines were recorded over the Eucla
Basin in 1971 (Cockshell, 1990). In 1972, the BMR also
recorded 3200 line kilometres of good-quality seismic and
aeromagnetic data over much of the onshore Eucla Basin
and adjacent waters (Cockshell, 1990). These seismic
data were reprocessed in 1972 and 1973 and additional
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velocity surveys were made. EPP 13 was surrendered
in November 1974 without drilling. A similar area was
granted to Outback Oil as EPP 15 in 1975 and was held
concurrently with its other permits so that it could drill a
well in this permit while the company was drilling in EPP 4.
Under EPP 15, Outback Oil was granted 400 graticular
blocks in the Polda Basin, located in the northeastern part
of the Great Australian Bight, from 16 October 1975 for six
years (see Eastern Bight Basin – Duntroon Sub-basin section
below).
On 30 June 1980, EPP 16 was granted to BP Petroleum
Development Pty Ltd and Hematite Petroleum Pty Ltd
for six years over 393 blocks in the central–eastern Bight
Basin, in an area then known as the Ceduna Terrace.
Throughout much of this area, Shell Development Australia
and Shell Internationale Petroleum Maatschappij had
recorded almost 17 000 line kilometres of multi-channel
seismic data between 1966 and 1976, BMR’s Continental
Margins Survey had recorded more than 8000 km of
single-channel seismic, gravity and magnetic data in 1972,
and Lamont-Doherty Geological Observatory had recorded
~6000 km of gravity and magnetic data between 1968
and 1976 (Fraser and Tilbury, 1979). In 1981 and 1982,
BP Petroleum recorded 2188 line kilometres of seismic
data across five main prospects. These were processed and
interpreted prior to the permit being surrendered on 29 June
1982, which avoided the year-three drilling commitment.
Company interest through this period waned because of the
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perceived high risk, frontier nature of the region. Three large,
moderate to deep-water blocks were gazetted for petroleum
exploration eight years later but company interest at that
time was not sufficient to attract bidding.

data (Ruble et al., 2001) have demonstrated the presence
of a palaeo-oil column at least 15 m thick, which was
interpreted to have been breached during the Late
Cretaceous.

In the South Australian portion of the western Bight Basin,
EPP 17 was granted on 21 October 1980 for six years.
An equal-share consortium between Stirling Petroleum NL,
Magnet Metals Ltd, Monarch Petroleum NL and Lennard
Oil NL held 326 graticular blocks but no activity was
undertaken and the permit was surrendered on 20 May
1983.

The Department of Mines and Energy and the
Commonwealth Department of Primary Industries and
Energy promoted the release of two areas in the Ceduna
Sub-basin from November 1993 to May 1994 but no bids
were received. The areas southwest of Ceduna and east of
the border with Western Australia were subject to a modified
work program bidding system under which the applicants
were required to nominate a guaranteed dry hole exploration
program for each of the first three years of the permit term
and a secondary program for the remaining three years of
the permit term. Each component of the dry hole program
was to be completed in, or before, the designated year. The
work would enable their petroleum potential to be assessed
more fully. The exploration permits were to be for six years
initially. Exploration and development activity in the areas
were to benefit from the application of the profits-related
resources rent tax: royalty and crude oil excise provisions
were not to apply to production from these areas.

As part of a Special Scientific Study, Japan National Oil
Corp. (JNOC) acquired 5500 km of seismic data over
the Eyre Sub-basin off Western Australia in 1990. The
first surveys to record data over the sub-basin were made
between 1970 and 1973 as part of BMR’s Continental
Margin Survey of the Australian coast and the regional
seismic survey by Shell Internationale (Bein and Taylor,
1981). A line totalling 300 km connected Jerboa 1
(spudded 3 April 1980, plugged and abandoned 29 April
1980), the only well drilled in the sub-basin, to Potoroo 1
(Fig. 2.1) in the central (northern Ceduna Sub-basin) Bight
Basin. Of special significance was a palaeo-oil column
intersected in Jerboa 1. Work by the Australian Geological
Survey Organisation (AGSO, formerly the BMR, and now
Geoscience Australia) and JNOC identified significant to
good traces of mixed crude. More recently, fluid inclusion
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Although no exploration wells have been drilled in South
Australia in the western and central Bight Basin since 1975,
regional seismic grids from the late 1960s to the 1980s,
and more detailed prospect-scale surveys, have been
reprocessed recently (Hill, 1999). Much of the 35 600 line
kilometres of regional 2D seismic data were re-interpreted in
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this process. In addition, a deep seismic transect across the
Ceduna Sub-basin, and across the Eyre and Recherche Subbasins, was acquired by AGSO in 1997. Then in 1998–99,
to assist in further quantifying the region’s propspectivity,
GHD-Gardline Surveys undertook a non-exclusive highquality marine regional 2D seismic reflection survey totalling
8626 km as part of a joint study between Seismic Australia
(now Fugro Multi Client Services) and AGSO in the Great
Australian Basin (PIRSA, 1999).
Given the limited amount of exploration undertaken, it is
not surprising that no commercial hydrocarbon discoveries
have been made in the western and central Bight Basin.
The potential for undiscovered resources has not been
established, with the presence of a palaeo-oil column in
Jerboa 1 suggesting that an active petroleum system exists
in this region. Consequently, applications for a new round of
acreage releases in the Bight Basin were called for in April
1999. The six areas covering 106 777 km2 offshore from
Eucla and Ceduna and west of Port Lincoln encompassed
much of the Eyre and Ceduna Sub-basins, where water
depths range from less than 100 m to 4500 m, with most
of the release areas lying in depths of 200–3000 m. During
this gazettal, three blocks in the Ceduna Sub-basin were
taken up in July 2000 by exploration partners Woodside
Energy Ltd, Anadarko Australia Co. Ltd and PanCanadian
Petroleum Corp. (now EnCana Corp.). Woodside was
the operator for the permits (EPPs 28, 29 and 30).
WesternGeco undertook a 2D seismic survey (the Flinders
Deepwater) from December 2000 to May 2001 and
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acquired 15 982 line kilometres of data (Shuster, 2001).
Two deep-water wells are planned after a 3D seismic survey
and further geological and geophysical investigations.

Eastern Bight Basin: Duntroon Sub-basin
The central portion of the Australian Southern Rift System
contains the Duntroon Sub-basin, located in the inboard,
eastern part of the Bight Basin. The sub-basin is bounded
to the north by the Gawler Craton and to the south by the
continent–ocean boundary. A detailed description of the
geological development and characteristics of the Duntroon
Sub-basin is provided in Chapter 4.

EXPLORATION

HISTORY

Exploration has been sporadic in the Duntroon Sub-basin
since the first licence over part of the area was granted
in 1960 (Fig. 2.2). Remoteness of the area and frequent
adverse weather and oceanographic conditions made it a
relatively unattractive area to explore in.
OEL 25 was granted to Australian Pacific Oil Co. Ltd,
Burmah Oil and Murphy Corp. for three years from 1 August
1960. The licence area of 37 296 km2 extended from
the west of Kangaroo Island over the very eastern end of
the then-named Duntroon Basin and continued along the
southeast coast to the South Australia – Victoria border. The
area was mostly between the 4.8 and 24 km limit. It was
surrendered on 5 May 1961.
Hematite Explorations Pty Ltd (Hematite Petroleum Pty
Ltd from 3 May 1967), a subsidiary of BHP Co. Ltd,
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held OEL 26 from 1 August 1961 for five years and
then renewed the licence for another five years. Covering
~34 965 km2, OEL 26 was similar in shape to OEL 25
but did not include onshore Kangaroo Island. On 4 July
1968, Hematite was granted EPP 1, which consisted of
142 graticular blocks which adjoined OEL 26 and extended
south of Kangaroo Island to beyond latitude 37ºS over the
Duntroon Sub-basin. Part of OEL 26 to the south and east of
Kangaroo Island was converted to EPP 3, an area consisting
of 194 graticular blocks, on 14 November 1968. In 1970,
Western Geophysical acquired the Baudin Marine Seismic
and Magnetic Survey for Hematite Petroleum Pty Ltd. The
blocks were surrendered on 9 October 1970 and 6 January
1971, respectively. Despite this connection with the eastern
Duntroon Sub-basin, the main focus of Hematite’s licence
was further east, in the western Otway Basin.
Adjoining Delhi-Santos’s OELs 20 and 21 was OEL 27,
which was granted to H.F. Blacker, P.L. Brady and T.
Turner for one year from 1 October 1961. The area of
22 015 km2 covered all of southern Eyre Peninsula and
extended offshore to include part of Spencer Gulf and into
the Great Australian Bight. Eight months after OEL 27
expired, Blacker, Brady and Turner were granted OEL 32,
which extended their former licence to include more of
Spencer Gulf, the southwestern tip of Yorke Peninsula,
western end of Kangaroo Island and to latitude 36ºS in the
Great Australian Bight. They held OEL 32 for two years
from 1 June 1963 but the offshore part of 31 600 km2 was
surrendered on 23 April 1964.
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The licensees argued that they had not been fairly treated
when Shell Development (Aust.) Pty Ltd was granted
OEL 38 for three years from 1 January 1966 for offshore
work in, and further west of, OELs 27 and 32. The
Department of Mines considered their complaints were
unjustified because no offshore work had been carried out
in either licence. The layman’s hopes of years gone by were
repeated in the reporting of the granting of OEL 38: ‘For
years traces of bitumen and natural crude oil found washed
ashore on the Peninsula have indicated offshore deposits of
petroleum’ (Port Lincoln Times, 10.2.1966).
Shell Development also acquired 112 665 km2 south and
east of OEL 33 (latitude 33ºS), west to the state border
and to the eastern end and south of Kangaroo Island
(latitude 37ºS). This covered most of the Duntroon Basin
and extended across the Bight Basin. Relinquishment in
December 1967 reduced the area to 73 815 km2.
OEL 38 was converted to EPPs 5 and 6 (12 December
1968) and EPP 7 (9 January 1969), which covered most
of the previous licence area, mainly on the edge of the
continental shelf. Granted for six years, the EPPs were for
400, 385 and 371 graticular blocks, respectively. Upon
expiry of EPPs 5 and 6, 200 and 193 blocks respectively
were relinquished, as were 186 blocks of EPP 7 at the
same time. These permits were renewed for five years but
each was surrendered at the end of the first year following
renewal. Shell Development was unsuccessful in its
attempts to find a farm-in partner for EPP 5 in 1972–73.
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On 8 May 1969, EPPs 10 and 11, of 399 and 400 blocks
respectively, were awarded to Shell Development for six
years. The two new permits included a substantial part of
the eastern Bight Basin and covered part of the continental
slope (to water depths of 2500 m). In approved variations
to the permits, 160 blocks (40% of each) were relinquished
on 7 May 1973 and 120 blocks in each permit were
relinquished from 8 May 1975. The remaining 119 and
120 blocks were renewed from 8 May 1975 for five years
but EPPs 10 and 11 were surrendered on 7 May 1977.
Shell Development Australia conducted the first significant
exploration in the Duntroon Sub-basin. The aeromagnetic
survey carried out by AeroServices Ltd in the first half of
1966 was tied to a regional aeromagnetic survey over the
offshore portion of Outback Oil’s OEL 33. The 16 000 line
kilometres flown on north–south and northeast–southwest
traverses at 13 km intervals covered much of what were
then called the Eucla, Bight, Denman, Polda and Duntroon
Basins (now the Bight and Polda Basins), i.e. most of the
continental shelf and part of the deeper water in the eastern
Great Australian Bight. Coastal tie lines were flown where
possible. The reconnaissance revealed major structural
elements. Later in 1966, a 687 km reconnaissance
seismic survey, with 56 km of seismic refraction data, was
undertaken by Western Geophysical Co. in OEL 38.
At that time, several promising leads were identified in the
Duntroon Sub-basin at water depths of less than 200 m.
However, well completion and production techniques at
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those depths were not considered advanced in the offshore
drilling industry in Australia, despite the successes in the
Bass Strait.
Between 1968 and 1976, Shell Development conducted
another 12 geophysical surveys in its permits, the
area of which totalled more than 135 560 km2. Such
reconnaissance seismic reflection and refraction surveys
and seismic surveys with shipboard magnetics in the
Bight resulted in the acquisition of more than 23 000 line
kilometres of reflection data. These data covered most of the
region in a coarse grid. Magnetic data were also recorded
along most of the deeper water seismic lines. Detailed
marine seismic surveying in the eastern part of the Great
Australian Bight indicated the extent of the shallow Eucla
Basin, up to 2500 m of sediment in the Polda Basin, and
magnetic basement depths of more than 6000 m adjacent
to the continental slope (Cockshell, 1990).
The seismic evaluation led to two exploration wells being
drilled in 1972: Echidna 1 in EPP 7 (169 m water depth)
and Platypus 1 in EPP 6 (188 m water depth). Whilst
both were dry and so were plugged and abandoned, they
added significantly to the regional stratigraphic knowledge.
Platypus and Echidna (as well as Potoroo in the central
Ceduna Sub-basin) were named after land-based mammals
(Wilkinson, 1997). Shell Development Australia lost interest
in the eastern part of the Bight Basin, specifically the
eastern Ceduna and Duntroon Sub-basins, when the two
holes failed to detect commercial accumulations, and its
permits were surrendered between 1975 and 1977.
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Exploration nevertheless continued in a piecemeal fashion.
EPP 19 was granted to Outback Oil from 3 July 1981 for
six years over 400 graticular blocks adjacent to Outback
Oil’s EPP 15 over the Polda Basin (in the northeastern Great
Australian Bight). The area covered the western Duntroon
Sub-basin, where 539 line kilometres of airgun seismic data
were recorded in 1982 using the MV Western Odyssey.
Geophysical Service Inc. also recorded 827 line kilometres
of data in adjacent permits. But a lack of interest in the area
left nearly all of the data unprocessed when the permit was
surrendered on 14 September 1984.
On 29 June 1982, a syndicate comprising Ampol
Exploration Ltd, Natomas Petroleum International Inc.,
Sovereign Oil Australia Ltd and led by Getty Oil Development
Ltd (as the operator) was granted EPP 21 over 336
graticular blocks in the central Duntroon Sub-basin for
six years. In December 1983, SAOG joined the syndicate
as a farminee. From 8 January 1985, the joint venture
partners were BP Petroleum Development Pty Ltd (as the
new operator), SAOG and Natomas Petroleum. Diamond
Shamrock Oil Co. (Aust.) Pty Ltd replaced Natomas
Petroleum from 6 August 1985.
An extensive reconnaissance GSI airgun seismic reflection
profile and a geochemical hydrocarbon seepage sniffer
survey totalling 2035 km were carried out in 1983. A
further 1017 km of seismic data were recorded in 1984.
From the several large prospects that were defined in the
inner Duntroon Sub-basin (now the eastern Ceduna Subbasin) near Kangaroo Island, the Duntroon 1 well was
1
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drilled in 144 m of water after BP Petroleum farmed in.
Completed on 27 February 1986, the well discovered no
hydrocarbons and was plugged and abandoned. The permit
was surrendered on 28 August that year, principally due to
low international oil prices. Later mapping showed that the
well was drilled off-structure on the flank of a large, faulted
closure: the primary objective was faulted out at the well
location.
In 1990, BP Australia Ltd conducted an Airborne Laser
Fluorosensor (ALF) survey over the entire inboard Bight
Basin under a Scientific Investigation Authorisation. This
survey, covering ~108 508 km2, comprised 27 624 line
kilometres of data at 5 km line spacing (MacKintosh and
Williams, 1990). The survey detected only two weak ALF
anomalies.
On 13 March 1991, BHP Petroleum (Aust.) Pty Ltd
was granted EPPs 25 and 26 over 176 and 242 blocks,
respectively, in the basin. The permits were transferred in
May to BHP Petroleum (Victoria) Pty Ltd which also took
over the operatorship. In 1991, BHP Petroleum reprocessed
1046 km of Getty Oil’s 1983 and 1984 seismic data. New
high-quality seismic data were acquired in the DH91 survey
in 1991, the DH92 survey in 1992, and the HD95 survey
in 1995. From April 1993, Inpex South Lincoln Ltd and
Deilmann Erdöl and Erdgas GmbH (Deilmann Oil and Gas
PL) were partners with BHP Petroleum. Reprocessing of
the older seismic lines and acquisition of new data led to
the realisation that all prior drilling was located on invalid
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structures. BHP Petroleum surrendered EPP 25 on 12
March 1995 and EPP 26 on 13 March 1997.

the prospectivity of the basin. Vivonne 1, located within the
Duntroon Sub-basin ‘proper’, highlighted the frontier nature

BHP Petroleum drilled three wells in 1993 (Borda 1,
Greenly 1 and Vivonne 1). The first two of these were
located in what is now termed the Ceduna Sub-basin,
whereas Vivonne 1 was drilled in what is now called the
Duntroon Sub-basin. These names have strong historical
connections with early maritime exploration in the area
(Wilkinson, 1997). Cape Borda on western Kangaroo Island
was named by the French explorer Nicholas Baudin in
1802 in honour of Jean Charles de Borda ‘an 18th century
French mathematician and mariner who studied latitude
and longitude and perfected the reflective circle used by
navigators’ (Wilkinson, p. 39). Vivonne Bay on the south
of Kangaroo Island was named by Baudin after Comte de
Vivonne (Louis Victor de Rochechouart, a former Marshall
of France). In 1802, Matthew Flinders met Baudin at
Encounter Bay on the mainland to the east of Kangaroo
Island. Before then Flinders had named Greenly Island after
the fiancée of Sir Isaac Coffin who had helped prepare the
Investigator for the voyage.
Borda 1, located in the outer basin in what is now called the
Ceduna Sub-basin, failed to detect oil-prone hydrocarbon
source rocks. Greenly 1, in the eastern Ceduna Subbasin, had significant oil and gas shows, the first major
indication of hydrocarbons, and identified a possible valid
oil-prone source rock., all of which significantly upgraded
1
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of the region, but it contained no significant hydrocarbon
shows. The three wells provided a mixture of encouraging
and disappointing results. The highly unpredictable
stratigraphy intersected by the wells and the complex
structural history of the basin emphasise that this region
represents a true exploration frontier.
Most of the wells in the eastern Bight Basin (i.e. the eastern
Ceduna and Duntroon Sub-basins) have contained minor
oil and/or gas shows, so there is significant hydrocarbon
prospectivity within the basin. Several of the wells were
considered to be invalid tests and others needed more
modern data to validate the earlier tests. Apart from
Greenly 1, which was drilled outside closure, minor
hydrocarbon shows had been noted earlier in Platypus 1
and Duntroon 1. At least 20 leads requiring minimal infill
seismic to progress to prospect status were identified.
Without a commercial discovery being made, there is no
reliable estimate available of the probable undiscovered
resources in the eastern Bight Basin. Yet the pioneering
aspects of the work in areas where exploration access is
not restricted suggests that the region should be attractive
to explorers. Two areas covering 21 571 km2 of the basin
110 km southwest of Port Lincoln, with most of the
licence areas in depths of less than 200 m, were offered
in April 1999. No bids were received and the areas were
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re-advertised in the 2001 Australian offshore exploration
releases. The three permits then on offer covered 16 000
km2. The Woodside–Anadarko–EnCana joint venture and
Santos were the successful applicants for two of these
permits; no applications were received for the easternmost
Duntroon block.
EPP 31 was awarded to Woodside Energy–Anadarko–
EnCana in June 2002 for six years (PIRSA, 2002). The joint
venturers, with Woodside as the operator, committed to a
$6.6 million work program in the first three years of the
permit, which includes seismic reprocessing, geological and
geophysical studies, and acquiring 1755 line kilometres of
2D seismic. The program for the second half of the permit
includes 3D seismic and drilling a well.
Santos Offshore Pty Ltd was awarded EPP 32 over
5315 km2 40 km south of Eyre Peninsula in December
2002 (The Advertiser, 14.12.2002 and 18.12. 2002).
For its first specific offshore permit in South Australia,
Santos indicated that its estimated $2.2 million program
in the first three years of EPP 32 will include geological
and geophysical studies, mapping and AVO modelling, and
acquiring 350 line kilometres of long-offset 2D seismic. The
program for the remaining three years of the permit includes
further studies and drilling a well.

Polda Basin
The Polda Basin is an elongate easterly trending trough that
stretches from the middle of the Eyre Peninsula to the centre
of the Great Australian Bight, a distance of ~350 km. Its
1
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width ranges from 10 to 40 km and the water depth is
from ~50 to 200 m at its western extent. The basin was
identified by Shell Development during its aeromagnetic
surveys beginning in 1966. The limited exploration in the
basin, including seismic surveying by Shell Development
and then by Bridge Oil, focused on its central region.
Exploration is not permitted in the several national parks
and reserves in the onshore portion of the basin (Fig. 2.1).
The offshore portion of Delhi–Santos’s OELs 20 and 21,
which was surrendered on 1 October 1968, extended over
part of the Polda Basin. The licensees had not undertaken
any work in this area in almost 13 years since the licence
had first been issued. A licence was taken up over part of
the Polda Basin in July 1969 when EPP 13 was granted
to Bridge Oil. Then, on 16 October 1975, Outback Oil was
granted EPP 15 for six years over 400 graticular blocks in
the Polda, northern Bight and southern Eucla Basins.
Outback Oil drilled Gemini 1 in 68 m of water in November
1975, based on results of the Bridge Oil syndicate’s seismic
surveys in EPP 13 in 1970. The well was abandoned
after intersecting what was interpreted to be shallow
basement. In 1978, Outback Oil conducted a more detailed
aeromagnetic survey focused on the Gemini 1 well location.
Magnetic interpretation indicated that a considerable
sedimentary section existed beneath the well’s total depth
and that the well had reached total depth in a large Jurassic
volcanic boulder before reaching the targeted sequence.
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Australian Occidental Petroleum Inc., Charter Resources
Australia Co., OKC Petroleum International Inc., Marion
Corp. and Jettie Oil Co. Ltd farmed into the permit on 30
June 1980 and Australian Occidental became the operator.
An extensive seismic reflection, gravity and magnetic survey
(3214 line kilometres) was undertaken in the Polda Basin
in 1981 with several lines crossing the southern Eucla
Basin. After the permit expired the licensees were granted
a renewal over 50% of the area for five years. They drilled
the Mercury 1 and Columbia 1 wells in ~75 m of water,
and located almost 70 km from shore, in 1982. The wells
were dry. In addition, Australian Occidental had taken an
onshore licence, PEL 21. This area adjoined the offshore
licence but PEL 21 was relinquished on 1 March 1983.
Meanwhile, EPP 15 had been surrendered on 7 January
1983, following a review of the drilling results and seismic
data by Australian Occidental.
When areas adjacent to the Bight, Duntroon and Polda
Basins were reflown with magnetics, radiometrics and VLF
in the 1988 Eyre Peninsula Aeromagnetic–Radiometric
Survey by BMR and the Department of Mines and Energy,
almost 19 000 line kilometres of data were recorded
over the offshore Polda Basin and areas adjacent to Eyre
Peninsula (Cockshell, 1990, p. 11).

CONCLUSION
The initial successes for the hydrocarbon industry that
came onshore in the northeast of South Australia, notably
the discovery of gas at Gidgealpa and Moomba from the
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Cooper Basin, had important repercussions for petroleum
exploration and development elsewhere in the state. This
was extended when the prospectivity of the Eromanga
Basin was clear by the mid-1980s. Follow-up exploration
programs specifically targeted oil and gas reserves in both
basins. On the one hand, exploration was encouraged as
South Australia was seen not to be deficient in energy
resources (and the smaller scale of success in the Otway
Basin added to this view). On the other hand, the focus
of activity was directed primarily to the northeast, and the
perceived less-prospective basins both onshore and offshore
received limited attention.
The expiry of PELs 5 and 6 in February 1999 brought to
a close an important chapter in the history of petroleum
exploration in Australia. However, the issuing of new
licences in the northeast region has meant that the story
there is not at an end. In addition, new players have been
attracted to elsewhere in South Australia where they could
well find significant potential for further discoveries.
Offshore provinces such as the Bight Basin offer relatively
untested regions for explorers seeking opportunities to
make their mark on South Australia’s hydrocarbon industry
history. The company and research seismic surveys and the
limited drilling to date have been important in determining
the potential for undiscovered resources in that region. Only
nine wells have been drilled in the Bight Basin and three in
the Polda Basin in the northeast part of the Great Australian
Bight over a 30-year-period, a miniscule number when
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Plate 2.1 Danwood Ice drilling Mercury 1 in the
Polda Basin, 1981. (Photo T022918)

Plate 2.2 Zapata Arctic drilling Duntroon 1 in
the Duntroon Sub-basin, 1986, with a display of
the fireboat drill in the background. (Photo 035484)

Plate 2.3 AGSO’s research vessel Rig Seismic
operating in the Bight Basin, 1997. (Photo 042489)

Plate 2.4 Glomar Jack Ryan which was used to
drill Gnarlyknots 1 in the Ceduna Sub-basin in
2003. (Photo 049135)
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APPENDIX 2.1
Geophysical and geochemical surveys in the Great Australian Bight1
(a) Gravity survey summary — offshore Denman and Eucla Basins
(b) Magnetic survey summary — offshore Denman and Eucla Basins
(c) Seismic survey summary — offshore Denman, Eucla and Polda Basins
(d) Seismic survey summary — Bight Basin (including the Duntroon Sub-basin)
(e) Offshore geochemical survey — Bight Basin (including the Duntroon Sub-basin)

1 The PIRSA survey code in the following tables can be used when accessing the PEPS database on the CD.
The tables were compiled from records held by PIRSA’s Minerals and Energy Division and hence may not represent an all-comprehensive database for the basin.
For additional information and updates, please contact:
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��

Geoscience Australia <www.ga.gov.au/oracle>

��

Primary Industries and Resources South Australia <www.petroleum.pir.sa.gov.au>

��

Western Australian Department of Industry and Resources <www.dme.wa.gov.au>.
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(a) Gravity survey summary — offshore Denman and Eucla Basins
Year

PIRSA
survey
code

Survey name

1954–55

—

1965–66

—

1970–73

72 CM01

Regional gravity traverses across BMR
the Eucla Basin
Outback Oil
Eucla Basin Gravity Survey
OEL 33
BMR
Geophysical Surveys of
Continental Margins of Australia

1980–81

81 PO01

Operator

Polda Basin Marine Seismic,
Gravity and Magnetic Survey,
EPP 15

Australian
Occidental

Contractor

Station spacing
(km)

Number
of
stations

Reference

BMR

8

395

Geosurveys of
Australia
Compagnie
Generale De
Geophysique
Western
Geophysical

5

1103

BMR Record
56/145
PSSA 65/4819

Shipborne profiles
along seismic lines

—

BMR Record
74/147

Shipborne profiles
along seismic lines

—

PIRSA
Envelope 3988

(b) Magnetic survey summary — offshore Denman and Eucla Basins
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Year

PIRSA
survey
code

Survey name

Operator

Contractor

Survey
altitude
(m)

Line spacing

Traverse
length
(km)

Reference

1954

—

BMR

BMR

450

Reconnaissance

5600

BMR Record 58/87

1966

—

Reconnaissance Aeromagnetic Survey of
the Eucla Basin
Aeromagnetic Survey OELs 33 and 38

Aeroservice

450

11

16 000

PSSA 66/4620-21

1970–73

72 CMO1

Geophysical Surveys of the Continental
Margins of Australia

Outback
Oil/Shell
Development
BMR

Shipborne
traverses

N–S lines spaced
30–50 km apart

—

BMR Records
74/15, 147

1972–73

—

SADME

150

1.6

3200

BMR Record 77/52

1980–81

81 PO01

Airborne Magnetic and Radiometric
Survey of Coompana, Nullarbor, Fowler
and Nuyts 1:250 000 areas
Polda Basin Marine Seismic, Gravity and
Magnetic Survey

Compagnie
Generale De
Geophysique
BMR

Australian
Occidental

Western
Geophysical

Shipborne
traverses

Seismic traverses

3200

PIRSA Envelope
3419
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(c) Seismic survey summary — offshore Denman, Eucla and Polda Basins
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Year

PIRSA
survey
code

Survey name

Operator

Contractor

Seismic
energy
source

Survey line
length (km),
refraction
[km]

Line
length
in SA
(km)

CDP
coverage
(as a %)

Reference

State or
territory

1967

67 DE01

Tenneco

582, [160]

264

300, 600

Explosives

1197

603

300

1970–73

72 CM01

Sparker

186 548

14 963

600

1971

71 PO01

Teledyne
Exploration
GSI

Airgun and
sparker
Airgun

1159, [29]

1259

2400

72 DE01

Target
Exploration
Outback Oil

NSW, NT,
Qld, SA,
Tas., Vic.,
WA
SA

1972

1350

1359

2400

P(SL)A 72/17

SA

1972

72 DE02

Outback Oil

GSI

Airgun

1844

1845

2400

P(SL)A 72/17

SA

1980–81

81 PO01

Polda Basin Second
Marine Seismic Survey
Denman Basin Seismic
Survey
Denman Basin Seismic
Survey Extension
1981 Polda Basin
Marine Seismic, Gravity
and Magnetic Survey

PSSA
66/11139
PSSA
67/11195
BMR Records
74/110, 111;
75/104, 151,
152
PSSA 71/355

SA, WA

67 DE02

Western
Geophysical
Western
Geophysical
Compagnie
Generale De
Geophysique

Explosives

1967

Marine Seismic Survey
Offshore Eucla Basin
Marine Seismic Survey
Offshore Eucla Basin
Geophysical Surveys of
the Continental Margins
of Australia

Australian
Occidental

Western
Geophysical

Airgun

3214

3326

4800

PIRSA
Envelope 3988

SA
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(d) Seismic survey summary — Bight Basin (including the Duntroon Sub-Basin)
Year

PIRSA
survey
code

Survey name

Operator

Contractor

Seismic
energy
source

Survey line
length (km),
refraction
[km]

Line
length
in SA*
(km)

CDP
coverage
(as a %)

Reference

State or
territory

1960

60 DU01

Vema Cruise 16, Marine
Seismic Refraction Studies
— Continental Margins

Lamont
Geological
Observatory

Explosives

[185]

—

—

Hawkins et al.,
1965

SA, WA

1966

66 DU01

687, [56]

662

100, 300

Explosives

582, [160]

264

300, 600

1967

67 DE02

Explosives

1197

603

300

1967

67 GA01

Airgun

188

68

100

PSSA
66/11135
PSSA
66/11139
PSSA
67/11195
Conolly et al.,
1970

SA

67 DE01

Western
Geophysical
Western
Geophysical
Western
Geophysical
USC, GS

Explosives

1967

South Australian Shelf
Marine Seismic Survey (R-1)
Marine Seismic Survey
Offshore Eucla Basin
Marine Seismic Survey
Offshore Eucla Basin
Global Expedition of ESSA
RV Oceanographer

BMR, ANU and
Lamont
Geological
Observatory
Shell
Development
Tenneco

1968

68 DU01

Namco
Geophysical

Airgun and
explosives

745, [99]

710

600, 1800,
2400

PSSA
67/11205

SA

1968–69

68 DU02

Airgun and
explosives

1298

1279

600, 2400

PSSA 68/3048

SA

1969

69 DU02

Shell/Bataafse
International
Petroleum
Maatschappij
GSI

Airgun

4162, [13]

4096

2400

P(SL)A 69/2

SA

1970

70 DU01

GSI

Airgun

3899

3879

2400

P(SL)A 70/1

SA

South Australian Shelf
Marine Seismograph Survey
(R-2)
South Australian Shelf
Marine Seismic Survey (R-3)

South Australian Shelf
Marine Seismic Survey (R-4)
South Australian Offshore
1970 GSI Marine Seismic
Survey

Tenneco
Atlantic
Oceanic
Laboratories
Shell
Development
Shell
Development

Shell
Development
Shell
Development

SA, WA
SA, WA
SA, WA

* For surveys extending outside South Australia, the distance covered within the state is given in the ‘Calculated line length in SA’ column.
‘Line length within SA’ values were calculated by the geophysics staff in the Minerals and Energy Division of PIRSA using ArcView 3.2 and Xtools, by measuring seismic coverage in appropriate
MGA zones, clipped at the South Australian boundary. The current values do not make a distinction between reflection and refraction lines.
For surveys recorded entirely in South Australia, there are occasional inconsistencies between the figures quoted in various publications (presented here as ‘Survey line length’) and the calculated
values. The later ones reflect the actual database content and are hence used by PIRSA.
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Year

PIRSA
survey
code

1970

70 PO01

1969–70

First Offshore Polda Basin
Marine Seismic Survey
70 CM01 USNS Eltanin Cruises 39–45

1970–71

70 GA01

1970
1970

1970–73

1

Introduction

Survey name

South Australian Deepwater
Seismic Survey 1970, Great
Australian Bight
—
Teledyne Reconnaissance
Seismic Survey
—
Offshore Twilight Cove
Seismic and Magnetic
Survey
72 CM01 Geophysical Surveys of the
Continental Margins of
Australia

1971

71 PO01

1971

—

1971–72

71 DU01

1971–72

71 DU02

1972

—

2

History of
petroleum
exploration

Polda Basin Second Marine
Seismic Survey
Offshore Eyre Seismic
Survey
South Australian Offshore
Program 1971, Shallow
Water Marine Seismic
Survey (R6)
South Australian Offshore
Program, 1971, Deepwater
Marine Seismic Survey (R6)
Offshore Esperance Seismic
Survey

3

Natural environment
and environmental
management

4

Structural
and tectonic
setting

Operator

Contractor

Seismic
energy
source

Survey line
length (km),
refraction
[km]

Line
length
in SA*
(km)

CDP
coverage
(as a %)

Reference

State or
territory

Bridge Oil

Teledyne
Exploration
USNS

Airgun and
sparker
Airgun and
sparker

974

1001

2400

PSSA 70/163

SA

114 720

5690

100

Talwani (Ed.),
1976

SA, Tas,
Vic., WA

Western
Geophysical

Aquapulse

3900

3760

2400

P(SL)A 70/1

SA

Teledyne
Exploration
Hartogen
Exploration

Teledyne
Exploration
GSI

Sparker

1600

—

1200

P(SL)A 70/19

WA

Airgun

1640

—

1200

PSSA 70/440

WA

BMR

Compagnie
Generale De
Geophysique

Sparker

186 548

14 963

600

Target
Exploration
Hartogen
Exploration
Shell
Development

Teledyne
Exploration
GSI

Airgun and
sparker
Airgun

1159, [29]

1259

2400

BMR Records
74/110, 111;
75/151, 104,
152
PSSA 71/355

NSW,
NT, Qld,
SA, Tas.,
Vic., WA
SA

56

—

2400

P(SL)A 71/34

WA

GSI

Airgun

1556

1465

2400

P(SL)A 71/2

SA

Shell
Development

GSI

Airgun

2881

2713

2400

SA

Continental Oil

GSI

Airgun

957

—

2400

PIRSA
Envelopes
2234, 3821
P(SL)A 72/7

LamontDoherty
Geological
Observatory
Shell
Development

5
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6
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7
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8
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Year

PIRSA
survey
code

1972

72 DE01

1972
1972

1

Introduction

Survey name

Operator

Contractor

Seismic
energy
source

Survey line
length (km),
refraction
[km]

Line
length
in SA*
(km)

CDP
coverage
(as a %)

Reference

State or
territory

Outback Oil

GSI

Airgun

1350

1358

2400

P(SL)A 72/17

SA

Outback Oil

GSI

Airgun

1844

1845

2400

P(SL)A 72/17

SA

LamontDoherty
Geological
Observatory
Shell
Development

USNS

Airgun

74 191

3130

100

Talwani (ed.)
1978

NSW,
SA, Tas.,
Vic., WA

Shell BIPM

Airgun

10 904

1628

2400

P(SL)A 72/30

Scorpion Bight Seismic and
Gravity Survey
South Australia 1973, EPPs
5, 6 and 7 Marine Seismic
Survey (R-7)
SA Offshore Marine Seismic
Survey (R-8)
Great Australian Bight
Marine Seismic Survey (R-9)
Bremer Marine Seismic
Survey (R-74A)
Marine Seismic Survey
(R-10)

Coastal
Petroleum
Shell
Development

Geosurveys

Explosives

[18]

—

—

PSSA 72/3276

NSW,
SA, Tas.,
Vic., WA
WA

GSI

Airgun

1895

1874

2400

P(SL)A 73/6

SA

Shell
Development
Shell
Development
Esso

GSI

Airgun

1767

1702

2400, 4800

P(SL)A 74/2

SA

GSI

Airgun

981

970

2400

P(SL)A 74/21

SA

GSI

Airgun

2224

—

2400, 4800

P(SL)A 74/3

WA

Airgun

833

775

2400

P(SL)A 76/7

SA

Airgun

986

924

4800

SA

Airgun

3214

3326

4800

PIRSA
Envelopes
3898, 4026
PIRSA
Envelope 3988

Denman Basin Seismic
Survey
72 DE02 Denman Basin Seismic
Survey Extension
72 CM03 USNS Eltanin Cruises
51-55A

1972–73

73 CM01 Marine Geophysical Survey
Offshore Australia (Petrel)

1973

—

1973

73 DU01

1974

74 GA01

1974

74 GA02

1974

—

1976

76 GA01

1981

81 GA01

Marine Seismic Survey SA
EPP 16 S81

BP Petroleum

PraklaSeismos
GMBH
GSI

1980–81

81 PO01

1981 Polda Basin Marine
Seismic, Gravity and
Magnetic Survey

Australian
Occidental

Western
Geophysical
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1
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Year

PIRSA
survey
code

Survey name

Operator

Contractor

Seismic
energy
source

Survey line
length (km),
refraction
[km]

Line
length
in SA*
(km)

CDP
coverage
(as a %)

Reference

State or
territory

1982

82 GA01

GSI

GSI

Airgun

827

868

4800

82 GA03

Outback Oil

GSI

Airgun

539

485

4800

1981–82

82 GA02

BP Petroleum

1202

1143

5000

83 DU01

Western
Geophysical
GSI

Airgun

1983

Airgun

2102

2102

6000

1984

84 DU01

Airgun

1019

1019

6000

1986

86 GA01

Airgun

3574

2138

1200, 2400

1990

90 GA01

Marine Seismic Survey SA
EPP 16 S82
Duntroon Basin EPP 21
Marine Seismic Survey 1983
1984 Duntroon Seismic
Survey
Rig Seismic Cruise 10
(Survey 65) Southern Margin
Project
1990 Marine Geophysical
Survey of the Eucla Basin

PIRSA
Envelope 4593
PIRSA
Envelopes
4593, 4677
PIRSA
Envelope 4026
PIRSA
Envelope 4798
PIRSA
Envelope 5225
BMR Record
88/13

SA

1982

GSI-82-SPEC Marine
Seismic Survey
GSI-82-EPP 19 Marine
Seismic Survey

Airgun

5496

183

6000

PIRSA
Envelope 8295

SA, WA

1991

91 DU02

Airgun

3928

4033

6000

SA

1991

91 DU01

Airgun

3636

3560

6000

1992

92 DU09

Airgun

744

783

7500

1992

92 DU10

Airgun

714

777

7500

1995

95 DU01

Airgun

1557

1558

6000

1997

97 CM01 AGSO Marine Survey 199,
Great Australian Bight (Law
of the Sea)

Airgun

3429

2218

8000

PIRSA
Envelope 8413
PIRSA
Envelope 8414
PIRSA
Envelope 8549
PIRSA
Envelope 8550
PIRSA
Envelope 8826
UNO number
S 597 0005
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1991 Duntroon Seismic
Survey, EPP26
1991 Duntroon Seismic
Survey, EPP25
1992 Duntroon DH92
Seismic Survey, EPP25
1992 Duntroon DH92
Seismic Survey, EPP26
HD95 Seismic Survey
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4
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Getty Oil
Getty Oil
BMR

Japan National
Oil
BHP Petroleum
BHP Petroleum
BHP Petroleum
BHP Petroleum
BHP Petroleum
AGSO

5

Biostratigraphy

Western
Geophysical
BMR

Halliburton
Geophysical
Services
Western
Geophysical
Western
Geophysical
Western
Geophysical
Western
Geophysical
Digital
Exploration
AGSO

6

Stratigraphy and
environments of
deposition

7
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8
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9
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Year

PIRSA
survey
code

Survey name

Operator

Contractor

Seismic
energy
source

Survey line
length (km),
refraction
[km]

Line
length
in SA*
(km)

CDP
coverage
(as a %)

Reference

State or
territory

1998

98 GA01

GHD-Gardline
Surveys

GHD-Gardline
Surveys

Airgun

8626

8367

6000

PIRSA
Envelope 9444

SA

2000–01

00 GA01

MV Sea Challenger Great
Australian Bight 2D Marine
Seismic Survey
Flinders Deepwater 2D
Marine Seismic Survey

Woodside
Energy Ltd

Schlumberger
Geco-Prakla

Airgun

15 635

15 632

12000

PIRSA
Envelope 9684

SA

(e) Offshore geochemical survey — Bight Basin (including Duntroon Sub-Basin)
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