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Chapter 3

INTRODUCTION The initial search for oil and gas in South Australia was
generally undertaken by individuals or small syndicates and
This chapter concentrates on the South Australian portiomas largely confined to the populated areas or the coastal
of the GAB, which contains the Eromanga Basin. Significantegions of the South-East. This work was generally neither
developments, some of which had important implications fosystematic nor overly scientific in nature. But after World
petroleum exploration and development locally, occurred ifwvar Il larger companies became involved and regional
the Northern Territory, New South Wales and Queenslangleological investigations focused attention on major
and were important in promoting exploration in the Souttsedimentary basins, including the GAB, the Gambier
Australian sector of the GAB or in providing direct supportingEmbayment and the Murray Basin. Nevertheless, large parts
evidence of the existence of oil or natural gas. For examplef the State were condemned on little or no evidence, such
the first discovery of natural gas in the GAB was made duringzas the prejudice against South Australia’s geological
water drilling at Roma in Queensland in 1900 and oil wapotential as an oil and gas province.

Egkr);?gliegglg nlgtrﬁﬁl r:n t:tel\;gﬂgtriarﬁg\’lg%eitinﬂaﬁgvtoggu\f[vhaterThe Federal Government began to take an increasing
i g interest in the oil search as a national responsibility. The

eetanlished e presence of Viddie Cambrian sedimonts GomMonwealth Oil Advisory Comitiee (1936-40), which
P iHcIuded South Australia’s Director of Mines Dr Keith Ward

1965-66 and these correlated with Middle Cambria . o , -
. X L mong its members, facilitated geological surveys and drilling
sequences in the Flinders Ranges thus indicating that t% erations through subsidies and hiring equipment for

f:gggﬁ;iﬁgo;aiigmua%S%O;r?;'?re“;%r?leg%gbgé rgoe\?;'rig/lsoén mmitted, modern explorers. _Such aSS|stanc.e encouraged
the Queensland sector of the Eromanga Basin confirmed thh'f;her :_standards of exploration and _repor_tlng, S0 that
the petroleum resources of the basin had a longer ter(r;?(?.mpanles began to emplo_y more geolog|st_s with appropriate
. . L . . -~ skills to focus on the technical aspects of oil exploration.
commercially viable future. Likewise, oil and gas discoveries
in the South Australian sector of the Cooper Basin stimulated During the search for oil in South Australia the link between
further exploration within and beyond South Austrdhia. private company endeavours and the Government as facilitator
s been notable although the official line — that it was most
likely that there would be oil in payable quantities in the
ate — was maintained in the Department of Mines until the
évidence proved incontrovertibteThe work of professional
n%eologists in private companies and the Department did much

passing to some of the political factors at the national a . O
State levels thatimpacted upon, and had implications for, t 8d|spel th_e doubts but th‘? turnaround in Fhlnklng was along
[me coming. To be fair, the scepticism about South

success or otherwise of the petroleum search in the Eroman Astiralia’s commercial oil brospects was based on the
Basin. For example, the petrol rationing introduced by thg ientific observations interr) I’eE’:ltiOI’lS and conventional
Federal Government as a wartime measure in July 1940 W(E% ' P

. eliefs of the day. The results of investigations up to the
maintained long after the emergency of World War Il an 940s by the Department, by private prospectors and by

was not lifted until February 1950. Rationing highlighted . d 1o iustify th . d )

Australia’s dependence on overseas fuel supplies and ma%%n?tpr)]an|les a![opeare btodlustlfyt fzr]tehgatlve an ctautlousltern:s
the necessity to identify local oil deposits increasingly_]c € eﬁls 'Tprg attr? area_,b_l_t_e pfrosplecTsh are leas
obvious. Later still, the importance of the State’s energy neel avourable. — about the possibiliies for oll. There were

in the 1970s, emphasised particularly by the oil shortag&gc??ﬂ]%gZr?(lj'r;jf'fg?tt'svnesrgfr?gtn;;nirg'\?\j;;ggsgigztztéonlﬁr?nl]
and world oil prices rises in 1973-74, led the Statf gly

Government through the Department of Mines to facilitat utile search.

the exploration, discovery and production of oil and gas. As A catalyst for change was the transition of South Australia’s
well, the Department contributed to the State’'s economy bgconomy to an increasingly industrialised one. Sir Thomas
achieving a resolution of the gas price and supply issues whetayford (Premier, 1938-65) keenly encouraged secondary
the Government put arrangements in place to secure eneligglustries to the State. One of his continuous themes was the
resources and attract development opportunities. Global

factors, such as dramatic events on the world scene apﬁESA

T:’]uff?ejartlerzﬁoorg prices, also affected exploratlon and productlom References are contained in the endnotes at the end of this chapter

or drilling procedures and practices, and revised geologic
theories or exploration or development concepts have be
outlined in several publicatiorfs.This chapter refers in

Arecord of the technical advances, changes in engineerigﬁ
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need for South Australia to have independent, reliable sourcBsrdsville Track to Oodnadatta and inspected seismic and
of energy. At first coal was considered to be sufficient budlrilling operations, investigated potential seismic traverses
the potential for uranium to supply an atomic energy react@nd examined the surface geology of the area.

was established in the immediate post-war period through . .
the Radium Hill Project, the contract for which brought the Such support reflected the great change in attitudes towards

State into the international energy resource market Butt e region. To 1954 petroleum exploration in the South
9y ' Rustralian sector of the GAB in essence comprised

was the po_55|b|I|ty of oil and gas in the State which suggestes ploratory and stratigraphic drilling based on basic surface
an alternative to coal.

mapping, a few limited gravity and magnetic surveys and
Playford’s view on the need for South Australia to becursory seismic traverses. The remoteness of the area hindered
independent in its energy resources was illustrated by héxploration and the failure of the many artesian drillholes to
efforts to have an oil refinery established in Adelaide. Duringrovide any sign of oil and only some ‘shows’ of gas suggested
1958 the Government negotiated with two overseas othat the Eromanga Basin was not a hydrocarbon prospective
companies through their joint company, the Standard Vacuuarea.
Refinery Company (Australia), to build an oil refinery but
the construction of Port Stanvac, ~15 km south of Adelaid
did not begin until 1961. The first crude oil was processed
Port Stanvac in March 1963. That and other petroleu
products — its major product was fuel — are processed the
for the local markets, principally Adelaide and the
metropolitan area.

Drilling in the GAB had been predominantly for water
upplies. Therefore most of the drilling stopped short of
enetrating the deep, pre-Jurassic strata. Information that

was useful for petroleum exploration in the Eromanga Basin
Iff South Australia was first obtained with the drilling of the

Patchawarra Bore (total depth (TD) 1664 m) in search of
water, on Innamincka Station 55 km north of Innamincka.

New ideas and concepts, new investigative and explorativeompleted in September 1914, the drillhole reached the Early

techniques, and new strategies in the local oil and gas sear€hetaceous Allaru Mudstone but was abandoned before fully
were to pay dividends in the 1960s. In harmony with theenetrating the Cretaceous succession. Water and gas flowed
Playford Government’s desires, the Department of Mines wesom the Late Cretaceous Winton Formation.

placed in a sound position to promote oil and gas exploration .
and development. Playford’s encouragement and involvement In 1924 Deputy Government Geologist Dr Lockhart Jack

in petroleum exploration and development was unparallele%amed out surface mapping of northeastern South Australia

for a political figure: ‘Few other statesmen would riskwhile investigating additional underground water suppglies.
accompanying geoscientists into little explored country at thHe mapped a fold structure and noted the presence of gentle

earliest stage of petroleum search in order to observe ne\%IdS in the Cordillo Downs area. The outcropping Tertiary

exploration methods'.Playford was keen to learn: he alwaysﬁcgr(lzggkeesa L?n:i?gttjablslzl nl?er?t"re:ae OI]; e}’ﬁﬁgg%:{ﬁ:ﬁelmg_
explained this was ‘all to the benefit of South Australia’. He 50s indicated thei?si nificgﬁcg and relationship to
comprehended technicalities and detail, helped by a goojc9 9 P

memory, and he had a high level of understanding. With th%etro_leum potent|al._ _It was then realised that in targeting
%rtesmn water the drilling had concentrated on water courses

exception of 1963 when severe flooding prevented a trip, h ing along synclines. Pastoralists searching for water had
annual holidays from 1960 to 1964 included field trips to th 9 g sy : earching
ocused on the watercourses and major river channels where

northeast region usually in the company of Minister of Mine :
Sir Lyell McEwin, Director of Mines Tom Barnes, Deputy he feed was best. There were an estimated 6000 water

Director Lee Parkin, Charles Easley (Delhi's Residen nr“r:ect)lsezrlr;ttrzectSrQSB g)lljclr?ii' ;I;]heUSCCS)E(;ﬁgICOIP?rtIlei?YL:ir:Cka
Manager) and the Department’s Petroleum Geologist, He 9 ’

Wopfner. On the 1960 trip the Premier’s inspection part g)lTpes, had not been subjected to groundwater or stratigraphic
visited the Department’s seismic survey operations in th filing.

northeast and across the recently reconnoitred route from theThe Federal Government in the 1930s had attempted to
provide for uniform legislation over oil-bearing land and partly
in response to this and partly because of McEwin’s own desire
to establish local oil supplies, the South Australian Parliament
revised the legislation over petroleum. Early in his term as
Minister of Mines (from 8 August 1939) McEwin concluded
that the oil search had to be encouraged despite the
Department’s lack of faith in the oil search. McEwin was
prepared to legislate: thilining (Petroleum) Billwas
introduced into Parliament in October 1940 and it passed
through both Houses comfortably. It provided for extensive
grants of land to companies searching for oil as its basic aim
was to increase substantially the area available for oil
exploration, prospecting and development while at the same
time providing for more secure tenure than companies had
previously been given. Thilining (Prospecting for Oil)

Simpson Desert party (after crossing near Warrina Siding), July 1960. From left: kneeling, Lee Parkin (Deputy Director)airdines
Jack Whitford (Engineering and Water Supply Department (EWS)); standing, John Rattus (Mines Department), Warren Bony#pn (explo
in profile), Jack Clark (News), Lawson Glossop (Advertiser), Charles Easley (Delhi), Tom Barnes (Director of Mines), EW@®atorker
with party), Premier Playford, EWS worker (not with party) and Laurie Steel (EW&itesy of Heli Wopfner; Photo 42140.)
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Act 1928had limited the area for oil prospecting to a maximunembayment and studying the available drillhole logs. A
of 65 kntfor each permit holder, either directly or indirectly, reported gas blow-out in a drillhole on the Joulnie anticline
for up to two years and required permit holders each year shout 130 km northwest of Broken Hill aroused the Zinc
either spend at least £1000 or to drill at least 305 m. Th@orporation’s interest in the possibility of oil and gas in the
new Act provided for exploration, prospecting and productioembayment as did some other water drillholes allegedly
by way of: an oil exploration licence (OEL) for areas not lesshowing definite signs of gas. But the earlier drillhole logs
than 2590 krhor more than 25 900 Knfor two years, with  were unreliable as they consisted largely of the remarks of
the right of renewal; an oil prospecting licence (OPL) fordrillers and others who did not possess the relevant geological
areas between 21 and 518%or up to four years; and an oil training or experience and who were mainly interested in
mining licence for areas between 10 and 259 fmup to  finding artesian water supplies.

21 years. The legislation also asserted the Crown prerogative
over petroleum, even where a previous alienation of land hzi%

. . S L ke Frome was reported in State Parliament on 5 November
provided for private ownership rights. In acjdmon, a royalty1941 the Department of Mines was criticised for its negative
of 10% of the selling value of any crude oil produced from '

the licence area was payable to the State attitude on the oil is§ue. But even the eyidence fro_m this find
’ was not encouraging. South Australia’s potential for oil
South Australia’s geology and geography necessitatediscoveries continued to be officially and privately disparaged,
generous concessions to attract explorers and developers aviiich was surprising given that the Government was
ahead of anywhere else in Australia the new legislation mademmitted to the search for oil. The Department then lacked
available huge areas of the State to encourage companieshe expertise to investigate oil properly: for example, no
explore for oil. Only by issuing licences on very favourablepetroleum geologists were employed and there was no-one
terms could the State Government attract large compani@sth any specific oilfield experience.

:QdIo?z\a/tei}éf]ea‘?hg\ﬁl?r:ﬁfts(;gtrlgl\éiﬁ)Igc?lllgzgar?]aeuijr:?c: 93S The introduction of specialists and advisers with expertise
P : g in new exploration techniques, such as improved drilling

effect on 31 July 1941 but its impact on petroleum Seamh%%’andards and equipment (stratigraphic drilling and percussion

was thwarted by World War II.Although some explorat|or,1dri"ing replacing cable tool drilling), geophysics (seismic,

\évf?:dlij\?:ne;iklfencgmvgzs Ogrlgn?r/f/ire;hsee\\;\gglt?:r; tgiieA;;%rr%vity and aeromagnetic surveys) and theoretical constructs
pp P or investigating structures rather than deposits (as the oil search

attracted to explore in the State. The Act stimulated Somc?emanded) was critical to the search after World War II

icrgrr:g;gél;nterest but practical results did not fOIIOWEvidence of the new approach was seen in the efforts of the

Zinc Corporation, in conjunction with the Bureau of Mineral
Resources (BMR), in the Frome Embayment from 1946.

When the discovery of an oil substance in the vicinity of

EXPLORING THE FROME EMBAYMENT

W.S. Robinson of the Zinc Corporation is attributed as a

The Eromanga Basin forms part of the GAB, which ﬁrstcatalyst for action in the post-World War 1l period with the

attracted serious attention during World War Il. Th support'of key_staff_including A‘] Keastand Maur@e Mawby.
remoteness of the GAB and its lack of signs of oil seeps ma avx(/jbys co;ﬂdentlall report mb1944' drr(]ew attention EO the
it seem an unlikely source of oil and gas. Besides, the cosqglfj tﬁtecte lltnlzl':lrtes:jag water otris 'th S Fbrome Ent]h aymetnt
of exploration and development in those early days Werygar vcirgﬁsrec;soc\)l\rlli d t)r/1:tr§irl) cl); trzle r.egisonoz/cgsma rgr::(e;?t(e
prohibitive for such a distant and unpromising area. prospect but that the likelihood of there being natural gas
Some in the private sector remained hopeful of finding oijustified exploratory drilling® The first OEL granted under
and gas and one company decision of direct importance the Mining (Petroleum) Act 1940 was east of Lake Frome to
the State was Zinc Corporation Ltd’s exploratory work in thehe New South Wales border and covered an area of
Frome EmbaymeritZinc Corporation, which operated mines 10 360 kniin the southern part of the GAB in the area known
and a mill at Broken Hill, wanted to find commercial suppliesas the ‘Frome Basin’ (Frome Embayment). OEL 1 was
of natural gas to substitute for the imported fuel oil whichgranted to Keast on behalf of Zinc Corporation in April 1945.
had to be brought from Adelaide. The outbreak of Worldrhe company then requested the State Government to increase
War Il accentuated the chronic fuel shortages, particularly dfs mapping activities in the area and at Leigh Cté&ome
coal, facing South Australia and the Zinc Corporation toolartesian water bores north and east of Lake Frome indicated
steps to secure its own independent fuel supply. In 1940 tigas: for example, the Quinyambie New Homestead Bore,
company commissioned J.P. De Verteuil to report on theompleted in 1945, revealed gas at the southern margin of
petroleum potential of northeast South Australia and adjoininthe GAB near the South Australia — New South Wales border.

States. He reported negatively on the geological aspects OfOEL 1 was surrendered in April 1946 and OEL 2 was

discovering petroleum in the regiénHowever, small ranted over the same and an additional area to Keast on
quantities of natural gas had been reported from several wid : . ;
separated artesian water bores in the Frome Embayment half of Zinc Corporation at the same time. OEL 4
: %1 8518 k) extended further west and north than the original
I

company’s plan for a geological examination of the are .
included examining the regional geology, studying the watef-c¢€ and was taken up on 1 April 1946 for aterm of two
ears. The company then commenced geological surveying

drillhole logs, undertaking a gravity and magnetometer surv % the Frome Embayment. At the request of the State

and testing using modern drilling equipment. Government the Federal Government, through the BMR,
Few outcrops were known to exist in the area and thgrovided a magnetic and gravity survey crew to obtain
regional geological study was limited to the flanks of theeadings in the area from November 1946 until mid-1947.
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These were the first magnetic and gravity surveys carried oeast—west and north—south from May to November 1947 after
in the Eromanga Basin area of South Australia and the BMBurveying work which had commenced in September 1946.
also conducted a detailed gravity survey over the Joulni€he Federal Government commenced the work but the BMR
anticline in western New South Wales (Fig. 3.1). The Federalersonnel were withdrawn in June 1947. The stations on
geophysical party was provided to Zinc Corporation withoutach side of the triangle were located 3.2 km apart though
cost in an effort to encourage the further exploration oome along the South Australia — New South Wales border
Australia’s natural resources. The BMR played a critical rolérom Hawker’s Gate to New Quinyambie Station were 1.6 km

in developing structured programs of geological surveyin@part.

The gravity anomaly immediately south of the

for petroleum, even though there was resistance from moBatchawarra Bore (Patchawarra Maximum) was considered
of the States to the BMR encroaching on what was considereadique in that it was not reflected as a magnetic minimum in

to be States’ rights.

NT

the magnetic data in the area and it was considered worthy of
further exploration. As a result, it was recommended that a
seismograph party be brought to the region for two months to
shoot refraction profiles along this anomaly to determine the
thickness of the sedimentary sectiénThe area of the
outcropping Innamincka Dome (a gravity high, 80 km long
by 24 km wide) was included in the survey. Another high
was detected at Cordillo where a large anticlinorium was
subsequently exposed. The southern Frome Embayment was
considered unsuitable for petroleum exploration due to the
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Fig. 3.1 The areas held by Frome-Broken Hill in South Australia
(OELs 2 and 3) and interstate and its geophysical traverses, as at
30.11.47. (Mining Review No. 87.)

In January 1947 Mawby on behalf of the Australian Mining

lack of a thick sedimentary section.

In December 1947 Mawby wrote a personal letter to the
Director of Mines, Ben Dickinson, to explain part of his
interest in the region:

Mr. W.S. Robinson has on several occasions spoken of
extending our present gas areas ‘from Tarcoola to the
Western edge of our present Licences and North to Alice
Springs’. He has, however, stated that ‘| don'’t profess to

be a geologist, geophysicist, or any other type of expert,
but I'll bet there is as good a chance for the location of

the ‘marine series’ of sedimentaries there as there is
anywhere else in Australia’.

Please treat this as confidential but | feel that it is up to
me to reply to his very general statement or hunch. |
know the general structure over this area from David’s

maps and also those of Lockhart Jack in your

departmental Bulletins, but | was wondering whether you

could have someone in your Department draw up some
sections east—west and north—south to illustrate the
present conception of the structure underlying this area.
No detail is necessary but just a general idea so that |
may enlarge on the subject when | meet him early in
January.

Please do not take this seriously but anything you could
do would be appreciatéd|.

and Smelting Co. Ltd (an associate of Zinc Corporation) wg
granted OEL 3 for two years over 126 91F kifrthe northeast
corner of South Australia, covering the area of the now kno
Cooper and Eromanga Basins petroleum discoveries. Duri
that year two gravity and magnetic survey crews working fo
Zinc Corporation under the direction of a geophysicist in Ne
York, B. Sauvé, undertook a regional reconnaissance surv,
over a large triangular area from near Tibooburra in Ne
South Wales to the Patchawarra Bore and ‘Moolawatana’
South Australid? This survey traversed 38 200 kof the

Frome Embayment between the Flinders and the Barri
Ranges and 240 km northwards into the southern GAB ar¢

of OELs 2 and 3. The aim of the survey was to locate areqgjiing geologist Dr Frank Reeves’ party at Balcanoona during
in the Frome Embayment and the GAB with structural featurege 1948 inspection for Cambrian sediments and petroleum
which could trap natural gas and/or oil. Two parallel widelyprospects in the Lake Frome area: Reg Sprigg and Frank Reeves
spaced gravity-magnetic lines, 8 km apart, traversed the arésgcond and third left) and Ben Dickinson (second righiipto 2887)
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In the same month OELs 2 and 3 were transferred to the Kopperamanna was the first of six drillholes sunk by
Frome-Broken Hill Co. Pty Ltd (an equal partnership of ZincEnterprise Exploration for natural gas in the GAB. Enterprise
Corporation, Vacuum QOil Co. Pty Ltd and D’Arcy Exploration Exploration’s stratigraphic drilling in OPL 4 commenced in
Co. Ltd — a subsidiary of the Anglo-Iranian Oil Co. Ltd) which1949 and resulted in the Cootabarlow 1 (TD 437 m),
was formed in that September so that Zinc Corporation couldootabarlow 2 (TD 492 m) and Cootabarlow 3 (two flagons
introduce international expertise and assistance to thef gas contained methane) water drillholes. Drilling was
petroleum search. Frome-Broken Hill's interests als@ompleted in November 1949 and OPL 4 was surrendered
extended to Queensland, Western Australia, Victoria and thenmediately*® The drill logs and samples sent to the
Northern Territory. In January 1948 Frank Reeves, Froméepartment showed no indications of oil or commercial
Broken Hill's consultant geologist, Dr E. Lehner, Anglo- quantities of gas and the company could not justify further
Iranian Oil's consultant geologist, and H.J. Evans of Fromevork in either OPL 4 or the area generally. Other drillholes
Broken-Hill were joined by Reg Sprigg and Ben Dickinsonby Enterprise Exploration were Tilcha 2 (TD 717 m) and
of the Mines Department on the company’s fieldLakeside Bore 1 (TD 328 .
reconnaissance of parts of the Cambrian basins in the Flinders

Ranaeds The consultants were imoressed by the Cambri Although its partners in Frome-Broken Hill withdrew from
ranges. . : P y e area, Zinc Corporation continued the work as it wanted to
limestone of the region, as limestone was known to be an Ql

!

source in other parts of the world. They also considered st the GAB thoroughly. Standard Vacuum geologists

important to determine the existence or otherwise of Cambri commended the company continue drilling near Lake

- .Cootabarlow. They also stressed that magnetic and gravity
rocks underlymg the Frome Embayment S0 as 10 eStab“asg%rveys would not determine the type of structures being
the margins of the Cambrian basin. Reeves wanted

Larched for and that refraction seismic surveys were needed

examination made of “bedrock outcrops' in the Fromeio delineate the structure in detail. However, the BMR'’s

Embayment to assist in determining the possibility of oil or__.~ " . : 4o :
gas sources in the GAB. Dickinson explained that {nSeismic team was fully occupied until mid-1951. The Zinc

Department was unable to assist Frome-Broken Hill undertalﬁori? T&t'f_ni tsr; Isr?xpg:)tfeds ?g(ljm dge {ég(:tgg?n%ifﬁ;i% f:r: dsglr?elsnian

that work then. In subsequent correspondence Reeves sta\;vé;{er but the geological and geophysical data generated did

that more attention should be given to the oil prospects ofthey o, e 5| veservoirs or structures to encourage the company

lower Palaeozoic in central Australia but after examinin - )
information and reports supplied to him by the Departmerg]{to keep drilling. The company then surrendered the licence.

he concluded that the only area of Cambrian offering ojl
prospects would be the Cretaceous-covered areas south gnd
S. A.G. DEPT. OF MINES

east of the Barkly Tableland, Queensland, if the Cambrig FROME-BROKEN HILL AREA.

did exist there. LOCALITY PLAN
OEL 3 was reissued to Frome-Broken Hill in June 194 OIL EXPLORATION LICENCE Ne4
by which time the results of the previous exploration prograr HELD BY
had been studied by Standard Vacuum’s geologists a FROME"BROKEN HILL CO. PTY. LTD.
eophysicists in New Yor¥. Frome-Broken Hill then applied : E
geophy pp VAN .

for an OPL (Fig. 3.2). In November 1948 OPL 4 covering
130 knt northeast of Lake Frome and near Lake Cootabarlo
in the northern Frome Embayment was granted to the compa Lok 10
to drill through the sedimentary section to basement (estimat O.EL.N24

at ~1430 m). The aims were to identify the stratigraphi
sequence of the rocks, to test their suitability for oil storag
and possible gas accumulations in that part of the GAB.

Old Moolawatana H.SI-a. .
WW

=

Zinc Corporation imported a Sullivan 300A rotary rig with a
nominal 915 m (actual 1067 m) depth capacity to drill its
stratigraphic drillholes. However, the first hole drilled, by a Zing
Corporation subsidiary Enterprise Exploration Ltd, was for :
Zinc Corporation — State Government joint venture which had
primary objective of finding artesian water and a secondar
objective of penetrating the Jurassic sands to test the poten
for oil and gag’ The State Government contributed £10 245 g
a portion of the cost. In June 1948 a planned 1220 m drillhole
was commenced at Kopperamanna on the Birdsville Track, oELA
replace the 914 m drillhole completed between 1906 and 19(
about 1 km from the new site. Drilling was abandoned at 992
due to the loss of tools. The drilling of a deviated hole fron
January 1949 from 875 m enabled the drillhole to be complets
as an artesian bore but the search for oil and gas-bearing st
was abandoned in March. )

Del 5.8

Jﬁfv%eo}wm
Fig. 3.2 Locality map of OPL 4 (erroneously labelled OEL 4) held SCALE

by Frome-Broken Hill, the first OPL for the Eromanga Basin.| ™ es0 o 2 3 < s & _%° 2 2 e
(Mining Review No. 88.)
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NT I ol Beetoud QLD assessment: the Frome Embayment was considered very
| pivite 1 shallow with thin Cambrian sediments overlying base level
SPoolowanna | MaddonDowns -l Precambrian rocks.

Santos ©

O-ginadat‘m SIMPSON DESERT // Cuttap_gle INNAMINCKA SANTOS AND PARTNERS: EARLY TRIALS
' ME AND TRIBULATIONS

*// “‘Cordillo Downs’m

m Oodnadatta » Moorari--
Patchawarra

I Merrlmella'¢' N ) ) ] . .
Va : North Dullingari With the passage of time the importance of Australia having

a domestic supply of oil and gas became even more critical
than it had been prior to and during World War Il. Between
—_— 1946 and 1953 petroleum exploration in the Murray Basin of
the Upper South-East and in the GAB amounted to about 18
ZROBILCO months geological survey work and 28 months of geophysical
GRAVITY- work, and drilling in the Frome Embayment area. The sparse

Marree
Moolowatana

. MAGNETIC . . - .
<:~cootabarlow TRAVERSE post-war geological, geophysical and drilling exploration
Lakd L”‘*¢Lakes'de | (%749 indicated that the GAB contained a well-developed series of
Blj;k NSW folds and domes. The incentive offered by Rough Range and
Wi 0ak "\Joulnie then the formation of Geosurveys and Santos in 1954 were
Gaivdner FROME | Antictine important stimulants to petroleum exploration locally and
EMBAYMENT [ . K L.
I Broken brought a revised approach to exploration thinking. The Suez
< Wilkatana ; crisis, which peaked in January 1957, added to the national
Pt Augusta . . .
Pt Bonoth l importance of the oil search. However, during that year only
(Stony Foint)/® . 20 holes were drilled for oil in Australia. But it was the oll
0 100 and gas discoveries elsewhere in Australia that sustained
L om=TrEs interest in, and hopes for, the local search.
\,\ The cause of oil exploration within South Australia was
; . taken up by a new company in March 1954 when Santos Ltd
, viC \s:| —fromthe acronym for South Australian Northern Territory

Oil Search — was incorporated. The idea to found Santos
| 96,0076 MESA came through a meeting of like-minds. John Bonython and
Fig. 3.3 Map of areas and some of the key locations and drillhole§0bert Bristowe, whose acquaintance stretched back to their
referred to in the text. schooldays, carried with them personal observations about
the possibility for oil in South Australia. Bonython had not
By 1951 the Lake Frome area was considered to havergotten the view expressed by a grand-uncle that oil would
been investigated thoroughly and the geological structurge found in the GAB, if at all, in Australia. Bristowe had
determined (Fig. 3.3). Though dry gas had been reportetbwn over this terrain on trips to and from Darwin and he
in several drillholes in the Frome Embayment in associatiofound it interesting that the country was similar to the oil-
with water, the prospects of finding commercial oil werebearing regions he had observed when flying between Persia
rated low and no shows of oil had been noted fron{lran) and Moscow in his role as a King’s Messenger.
drillholes or seeps in the regiéhFollowing the discovery Bristowe's layman’s view of the existence of oil is, of course,
of oil at Rough Range in Western Australia in earlyfar too simplistic: the surface cover above concealed the oil
November 1953, in December Australian Mining andbelow. Nevertheless, as is often the case, the interpretation
Smelting was granted OEL 6 over the Frome Embaymerdf the likelihood of oil based on geographical features had a
and northeastern South Australia for two years fronpractical consequence. Bristowe and Bonython pooled their
January 1954. The area of ~145 23(lanvered the ideasin 1954, studied relevant literature in the Public Library
earlier OELs 2 and 3. After re-examining the previousand turned to the University of Adelaide for further advice.
geophysical and geological results Australian Mining andartin Glaessner of the Geology Department referred them
Smelting abandoned OEL 6 in December 1954 ‘for lacko Reg Sprigg in the Department of Mines.
of surface structure?

Sprigg’s open-mindedness about the possibility of oil in
We know that most of the artesian bores in this are8outh Australia had already led him into serious conflict with
yield inflammable gas at the same horizon as théis Director, Ben Dickinson. In 1952 he had tried to persuade
artesian water is encountered and several bores drilléickinson to allow him to undertake an assessment of the
by our subsidiary, Enterprise Exploration Co. Pty. Ltd. petroleum prospects of the GAB but the Director refused.
in this area some years ago proved the continuance ghrigg’s earlier interest in oil and in Frome-Broken Hill's
this gaseous horizon further south than was originallynvestigations had been stimulated further through his work

believed. Our hopes were that the geophysicalith a Russian hydrogeologist in the Department:
examination may disclose the presence of a domal .
structure capable of acting as a gas reservoir but [_Ivan Chebotarev] was very mteres_ted in taking a b_asm
evidently this hope is too optimist?é. like the GAB and trying to characterise the geochemistry
) of the waters and things like this. | got him to think about
The interpretation provided by Standard Vacuum's Chief  geothermal gradients, which | was interested in ... We

Geophysicist, Dr M.M. Slotnick, confirmed the previous  were working over all the old records of bores and things
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and he just happened to say to me one day, ‘You know, Wilkatana, north of Port Augusta. While Santos intended to
Russia we would be very interested in some of theseoncentrate on the Wilkatana area, Sprigg’s interests lay
waters, petroleum-wise. We reckon we can tell whethasisewhere. In the short-term Sprigg went along with Santos,
there has been oil ... or whether the oils are migrating.” .and with Bonython and Bristowe he visited Wilkatana where
he never got it down in writing but he got [over] a lot ofthey noted spots of oil on a water bore. Santos was then

parallel [ideas] ... But he used to say, ‘If | was lookingfloated as a public company on the Stock Exchange and first
for oil in this State, | would be looking at the northeastrading began in February 1955.

corner. That is where you should be lookiffg.’ ) o
The stand of the Department against the possibility of

The request for information from Bonython and Bristowefinding substantial deposits of oil and gas in South Australia
was the catalyst for Sprigg to resign from the Department ifhade it a reluctant partner in the initial searches. Director
late February 1954 when he set up his own exploratiopjckinson ‘didn’t have much faith in finding natural gas’ and
company, Geosurveys of Australia Pty Ltd. Geosurveys wagpntinued to restrict Sprigg’s efforts in pushing the Department
registered less than a week before Santos was incorporateglyards petroleum exploratioi. Given Dickinson’s
They were not the only companies interested in ‘the googcepticism about the petroleum potential, the eventual
oil': five OELs were issued in 1954 compared with the samg@jscovery of oil and gas in commercial quantities came as a
number in the preViOUS 14 years and more than half the St&j@rprise_ His Capitu'ation had perhaps begun when Frome-
was held under licence. Broken Hill began exploring the Frome Embayment and asked

Sprigg’s resignation was an unexpected outcome of tfjge Department for advice: ‘That is when | felt that we should
Department’s earlier intransigence on the oil question. Theecome involved in geophysical work. It was the best we
State ultimately benefited. Geosurveys and Santos aspiréguld do in that sensé’.

to acquire all of the northeast they could for the long-term. Although opposed to the likelihood of oil and gas,
In March 1954 Robert Bristowe was granted OEL 7 for twijckinson finally oversaw the introduction of geophysical
years, an area of 312 095 krand in September 1954 this techniques and the move to seismic work. By the mid-1950s
was transferred to Santos. The licence |n|t|a”y adjoine@he Department of Mines contributed more active]y to the
OEL 6 but when Australian Mining and Smelting surrendereghcal efforts. During his trip to London for the Queen’s
OEL 6 in December 1954 Santos applied successfully to ha¥gronation in 1953, Premier Playford saw seismic crews in
the area included in OEL 7. Sprigg recalled: ‘It was a funnyperation in America and the success that had been obtained
business ... we badly wanted the northeast corner. [Mawbyjrough seismic exploration work. He decided that South
rang me on a Friday afternoon and said, ‘We are giving it upustralia should run its own seismic surveys, rather than rely
| promised to let you know. Itis all yours if you wantft.” on the services of the BMR, then the only seismic operation
The area then totalled 507 397 %m in Australia. There were no contract crews in Australia and

Santos and Geosurveys first became involved in atiis further stimulated Playford to approve the purchase of

investigation of minor oil showings in artesian water bores df'€ €xpensive equipment plus the capital expenditure for the
camping equipment.

' ' Soon after commencing seismic activities in 1955 the
O I L ® * O I L ° Department expanded its role in geophysics and implemented
important regional geological mapping, aerial photograph and
geophysical survey programs, which provided great assistance
to oil exploration companies over the long term. But it took
some time to build up this expertise. The Department was
contracted to conduct seismic surveys in the Wilkatana region
for Santos in 1955, but commercial success did not follow
from the exploratory drilling of 24 holes which recovered oil
but not in economic quantities. However, the drilling at

. . Wilkatana in 1955 attracted much interest especially from
Operatlons at Wilkatana and Throughout Premier Playford and Minister McEwin, who were

Australia enthusiastic about resource development. This then required
a shift in thinking by key personnel in the Department: if the
Port Augusta Town Ha" Premier wanted oil found then there would have to be a very
good excuse for it not to be!
Thursday, 6oth December’ 1955 The visit of the world-renowned American petroleum
geologist Dr A.l. Levorsen (of Tulsa, Oklahoma) to Australia
SPEAKERS : early in 1957 at the invitation of John Bonython proved vital
Messrs J. Bonython and R. C. Sprigg in promoting further petroleum searches in the country. He

investigated the Santos holdings at Wilkatana, in the western

CO LO U R MOVI E FI LMS GAB and other Cambrian areas. Levorsen was not overly

impressed by Wilkatana and reputedly remarked that the area

You are Especially Invited. Admission Free. had potential for ‘Fords and Chewvies’ but that the ‘Cadillacs
6 -12 - 1955 and champagne’ were further nofthHe recommended that
Santos increase its holdings and focus its attention to the
Stimulating public interest in the good oil. northeast, even extending into southwestern Queensland. His
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positive and public support for the likelihood of oil in that The company undertook reconnaissance gravity and
huge region where Santos had been reluctant to explommagnetic surveys between Birdsville and Marree and north
despite Sprigg’s suggestions to do so, provided fresaf Cordillo Downs for Santos in June and July 1956. This
impetus to the oil search. was northwest of the area of ~38 850%ksnrveyed by
r1|§]rome-Broken Hill in 1947-48. In 1956 a Geosurveys'
ologist, Heli Wopfner, mapped some large structures near
odnadatta and Jack’s observations of 1924 were again
recalled. Sprigg had continued to ponder the possibilities
that might lie further north of Wilkatana and he sent
MVopfner and Rudi Brunnschweiler, another of Geosurveys’

Australia had encouraged the search for oil through it%\/:gia; rgﬁ:iur:ts:atorg‘:ﬁjt;%%tzi?l:;%gﬁﬁ;gg:gggl';uerién
legislation and an earlier bonus scheme (despite th|nthe noftheastign Mgarch and April 1957, Wopfner ma edy
Department’s doubts), acting on Levorsen’s P , YVOP PP

recommendation the Federal Government introduced t fgld dgforkmanons In t.rl‘e ?AtE n ttherCoIrdtlIIo ?owns tto d
Petroleum Search Subsidy Scheme througRétsoleum bnn?m'l?(.: ig;ia' simifarto the anficlinal structures note
Search Subsidy Act 19%inder which stratigraphic drilling y Jackin '

by private companies in some sedimentary basins was Likely surface structures were now evident and the aerial
subsidised to the tune of £500 000 initially and themapping by Wopfner and Brunnschweiler produced the
£1 million from 1959, when a second Act allowed forfirst structure contour map of any part of the GAB, and
subsidies for geophysical work. The Federal Governmergdded several other anticlinal structures to the one noted
also provided taxation concessions for investors in oiby Jack. The clandestine nature of the operation was
search companies and for the companies themselves. necessary because of Santos’s reluctance to follow Sprigg’s
desire to check the area. The anticlinal structures identified
gd the basic stratigraphic subdivision of the Jurassic—

expertise to the search, but he also showed his busing retaceous sediment succession in the western GAB were
acumen by introducing Santos to the Delhi-Taylor Oil X : . .
encouraging signs for further oil exploration. Wopfner

Corporation (later Delhi International) of Dallas, Texas. entified and mapped the maior structures from
The nature of the oil search, the size of the State and tljllg incka to M PPE I] d within K
limited geological knowledge about oil fully taxed Santos. r}rlﬁ;nggr;”g Doc\)/\r/rr:iye;(nech:Jseeegc?rgrmer\:\ginm WO weeks
Levorsen realised that Santos lacked the resources and 9:
finance to explore properly and he saw the need for Santos After the drilling of Santos Oodnadatta 1 in the western
to obtain the financial backing and petroleum industryGAB, 16 km north—northwest of Oodnadatta, (spudded
expertise that an American oil company could provideMay 1957, completed August, TD 403 m with six shows
When Delhi agreed to join Santos in the search for oil, thef oil being detected between 60 and 284 m), a
arrangement was for Delhi to be the operator of theeconnaissance seismic survey north of Oodnadatta by the
geophysical and geological work, to drill two deepBMR late in 1957 confirmed the existence of the structures
drillholes, one in South Australia and one in Queenslanddentified by Wopfner. The BMR seismic survey between
and to acquire a 50% interest in a geological, seismic andordillo Downs and Oodnadatta was the first such survey
drilling program and spend at least £2 million over thein the western GAB: geophysical surveys prior to this had
ensuing four years. Delhi was obliged to open an office ibeen gravity and magnetometer only. Santos extended the
Adelaide. Delhi-Santos, as the combination became, théirome-Broken Hill 1947 triangular traverse and completed
pursued the search, always more in hope than witthe Marree—Birdsville section and linked up with its
definitive results for much of the next decade. Cordillo Downs Station survey line. As well, on behalf of
Santos, Geosurveys drilled five shallow stratigraphic
etroleum holes 13 km northeast of Haddon Downs in the
ordillo Downs area between October 1957 and January
58. The deepest reached 458 m but only water was
etected.

In addition, Levorsen suggested that the Federal a
State Governments encourage the petroleum industry
offering subsidies for exploration and by implementing
geophysical survey8. He urged the Federal Government
to subsidise stratigraphic drilling in any approved
Australian basin area on a £ for £ basis. While Sout

Not only did Levorsen contribute his geological

The partnership also looked for extra financial
assistance: Frome-Broken Hill's earlier lack of success i
South Australia had not deterred its hopes for oil and th
company joined Delhi—Santos as an equal partner in 19
before the spudding of the first drillhole in the Cooper
Basin. This method of a licensee ‘farming-out’ areas to A departmental seismic operation in the Innamincka area
others prepared to ‘farmin’ to a joint arrangement wasand into southwest Queensland was undertaken from
legislated for by amendments to the Mining (PetroleumpAugust 1958 to May 1959. This was on a recharge basis
Act 1940 in 1958, which also allowed the creation of awith Delhi reimbursing the Department. Premier Playford
chequerboard system through which the licence areas corldd acceded to Delhi’s request to improve and expand the
be divided into areas of 2435 Rrapiece so that other seismic equipment and operations prior to this survey and
companies could join in the search. The time for workingthe Government seismic survey team was then regarded
the new blocks was extended from one to five yearsas equal to the best anywhete’.In 1958 Geosurveys
Frome-Broken Hill's farmin agreement was a temporaryyrchased seismic equipment to undertake contract work
one under which it was to pay for the drilling of threefq, pelni. Meanwhile, the Department supplied the
drillholes in South Australia and Queensland to earn a thirghchnical staff, seismic equipment, caravans and two drills

interest in OELs 6 and 7. while Geosurveys provided non-technical services,

Geosurveys made gravity observations in thecarrying facilities including double-decker buses, a drill
Oodnadatta area on the western margin of the GAB in 1958nd other equipment. The preliminary investigations
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conducted by the Department were in largely unknown strike anything and we went through the clays and
areas and thus placed it at the forefront of exploration. In  mudstones and shales. We struck the sandstone and hit
these sand covered areas geophysical techniques, such asthe water, we had water but no oil, and so they decided to
general reconnaissance seismic surveys, could reveal drill on.

indications of the geological structures below the surface

. The only person in the Department who had any
in general over large areas.

connection with drilling for oil was me and | was only
connected through the micropalaeontology and so all
cores from this drillhole used to come into my room ...
and some of them were 4-inch diameter cores, so my
room was always full of boxes of core. | used to tell
them where they were in the drill ... Delhi thought this
was marvellous. | could say to them, ‘Well, you haven't
hit bedrock yet, just drill on and see what’s bel&w.’

Innamincka 1, 35 km northeast of Innamincka, was
completed in November 1959 after reaching a depth of
3852 m in moderately dipping Ordovician beds. It revealed
thin Permian sediments beneath a thin Mesozoic sequence
and confirmed the presence of folded but unmetamorphosed
middle Palaeozoic and Triassic sediments and Ordovician
strata. Oil and gas prospectivity was suggested by the
hydrocarbon shows in the sediments of the Permian basin

o . _ below the GAB: during the eight months of drilling, 35 cores
General view of the Innamincka camp in 19§8to 10229) were taken and 10 drillstem tests (DSTs) were run which
provided evidence of some gas with water in the Permian,

The extensive seismic surveys by the Department ardutton Sandstone, Mooga (Namur) Sandstone and the
surface mapping of the Innamincka Dome further arousetiransition beds (Cadna-owie Formation). The water in the
Delhi's interest and in December 1958 the company sent foddesozoic and the hydrocarbon prospectivity of the Permo-
geologists and geophysicists to inspect the anticlinal structur&siassic sequence encouraged further exploration.
that Wopfner had investigated at Innamincka. It was then
that Delhi-Taylor agreed to become Santos’s partner. A dri”1
site was selected at Innamincka after Sprigg and Wopfner I%%
an inspection party along the Strzelecki Creek in 1958.

In 1960 the Department participated in drilling Betoota 1

Queensland although the operation was beyond the State

rder. That drillhole went through the same sequence as at

Innamincka but on the flank of a structure and it ran into a
At the end of March 1959 the National 130 rig which hadconglomerate so the drillhole was stopped. Frome-Broken

drilled Rough Range 1 was used by the Delta Drilling Co. télill withdrew from the farmout arrangement with Delhi—

drill Innamincka 1. This was not only the first drillhole in the Santos after Betoota 1 was drilled.

Cooper region but it was also the first to penetrate the full

Eromanga Basin sequence in the Moomba area and the ﬁ*ﬁ'IE BREAKTHROUGH AND INTO THE

recognition of the Permian Cooper Basin as it discovered £960s

coaly Permian sequence containing gas shows below the

Eromanga Basin. Wopfner, then representing Santos there,

countersigned the daily reports and sent coded information Discoveries of oil and gas further afield — at Moonie

to John Bonython to inform him independently of the(1961) and Alton and Conloi (1964) in Queensland, at

progress? Playford and McEwin visited the site several timesMereenie in Northern Territory (1964), at Barrow Island,

for the pegging ceremony in February and in July and AugustVestern Australia (1965) and offshore Victoria in the Bass
The experienced Departmental palacontologist, Dr Ner'?trait (1965)_— continued to encourage speculator_s, investors

’ and companies around the country. The general mineral boom

Ludbrook, was called upon in the great oil search thuglc the 1960s brought many overseas and Australian
demonstrating the practical applications of palaeontology. She

described the excitement of the times with the drilling of thii‘l’l{gﬁfg'eééégj:\‘jg'gg Bsr%”tgséi:)i':‘éhg’r\]’es:rf;etﬂg'gga
wildcat oil drillhole: ' yS, g )

Total, onto the petroleum scene. For example, caught up in
We knew the Artesian Basin very well. We knew that wehe excitement of it all, Reg Sprigg became involved in
went through all these Cretaceous shales and mudstorasmpany formation and promotion: with others he had
and aquicludes and then we reached a water-bearifgunched the oil and gas exploration company Beach
sandstone (which was considered to be of Jurassic agegtroleum in 1960 and later held licences in the Northern
called the Blythesdale Sandstone. Innamincka wagerritory sector of the Eromanga Basin. In 1962 Hubert
located on an anticlinal, a domal, structure. Theoreticalljlarvey (a Santos director since 1957) arranged for Total
oil rises: if you put a drillhole down at the top of the Exploration, a subsidiary of the French Petroleum Company
dome you should hit the oil that is in the top ... But no{Australia) Pty Ltd to inject £800 000 into Delhi-Santos by
long before, Wapet had drilled Rough Range 1 and theggurchasing one million shares. More foreign and interstate
did hit oil at the top of the Rough Range anticline andcapital came to the fore after the discovery of gas at Gidgealpa:
they took out all that was there ... we drilled Innaminck&Burmah Qil, for example, joined in the search in 1965. The
and thought that we would strike oil at the top. We didn’Government readily acknowledged that foreign capital and
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imported technology and expertise were necessary if oil argalynological laboratory which enabled the Department to
gas were to be discovered. correlate samples of strata obtained from the petroleum

Reflecting the growth of new technologies and exploratio#rIIIIng across regions.

strategies in the industry, a Seismic Geophysics Section was The importance of controlling an orderly petroleum search
formed in the Department of Mines in October 1960 to focusvas emphasised in January 1962 with the formation of the
on ‘soft rocks’ for petroleum exploration. DepartmentalPetroleum Exploration Section in the Department. The
geophysicists worked in the vicinity of Birdsville in the GAB Section recorded the data obtained by private drilling, ensured
from July to November 1960. In this period work was carriedhat aquifers were protected (so that subsurface waters of
out at Durham Downs and Innamincka Dome for Delhi (withdifferent salinities did not mix), supervised the maintenance
the company contributing minimal financial support). Senioof drillhole sites (especially so that they were cleaned properly
Geophysicist Ken Seedsman went to the United States ahd restored after drilling) and, primarily, retained the
America, Central America, France, West Germany and Libymformation for public distribution under the Petroleum Search
from February to October 1961 to study new seismic methodaubsidies Act which required publication of the information
and techniques. Meanwhile the field party was sent tafter six months. The early release of information enabled
continue seismic shooting from Birdsville to Marree at thehe exchange of ideas, which encouraged more petroleum
end of May. The local search received further encouragemesiploration. The Departmental geologists continued to
with the news in December 1961 of the discovery andhspect drillhole site operations and analyse the preliminary
commercial potential of the Moonie oilfield in Queensland:data, such as cutting samples, cores and wireline logs.

Qg;’gﬂﬁ;gﬁt fégguctlon of oil in commercial quantities Drilling at Innaminc_ka was f_ollowed by more seismic work
' and the drilling of Dullingari 1 in the Strzelecki Desert, 65 km
During those exciting evolutionary years the Departmerngouth of Innamincka, in 1962. Dullingari 1 was the first
had a secure market for its services but the financial situatiairillhole in the Moomba area of the Eromanga Basin to be
developed to the stage where the Department could not justi§jted using seismic survey results. Seismic surveys were
the expense of undertaking work which contract seismic crewgcorded in 1958, 1960 and 1961. The drillhole penetrated
could have been doing at that stage of exploration. In additiothick Eromanga and Cooper Basin sequences, more than
the expense of replacing the Department’s aging equipme&10 m of Permo-Triassic sediment, including some excellent
was not justified and gradually its seismic crews were reducesburce rocks, and showed unmetamorphosed sediments
until the reconnaissance work was left for contractorsinconformably underlying the Permian strata. Gas shows
operating on behalf of exploration companies. From 196@ere encountered in the Permian but mechanical problems
the geophysical, aeromagnetic and gravity surveys becameéth the testing equipment meant that the reservoirs were not
better organised and more systematic. The use of foreigvaluated. Drillholes in South Australia (Pandieburra 1 and
seismic contractors, such as Namco, United Geophysical aiditamurdie 1) and Queensland (Orientos 1 and Naryilco 1)
GSI, continued a trend that Frome-Broken Hill had adopteddded to the geological knowledge of the area and justified
25 years before. French Petroleum’s extensive reflection affigrther exploration. Although these drillholes were plugged
refraction seismic surveys across the Simpson Desert begand abandoned as dry holes, they revealed sediments with
in 1963. International and government seismic teams theguetroleum potential and they were all ‘on structure’. Delhi—
began to work their way through the Eromanga Basin in afbantos Pandieburra 1 (TD 2211 m, one DST showed traces
directions. of gas) was drilled between March and June 1963 and Delhi—
Santos Putamurdie 1 (TD 1953 m) was drilled from July 1963:

Much of the Department's seismic surveying, partly or}hey were located on the Birdsville Track Ridge area of the
contract for oil exploration companies and partly romanaa Basin. northwest of Moomba.
reconnaissance and semi-detailed work for the GeologicaEI g ’ '

Survey, was in the State’s north and northeast areas whereFor a long time Oodnadatta 1 remained the most important
the results were important in identifying the Gidgealpa-stratigraphic drillhole in relation to detecting hydrocarbon
Merrimelia—Innamincka (GMI) Ridge, with the consequentialindications in the Eromanga Basin sequence in the western
discovery of natural gas in the Cooper Basin. After 1964—6part of the GAB as limited exploration took place there in the
the large-scale operations were cut back although seism#@60s. In March 1963 A.P. Newall jnr took out OEL 31,
work on a reconnaissance basis continued until 19682 430 km on the western perimeter of the basin. No field
Thereafter the Department was involved in actual seismic fiel@xploration work was conducted in this area but a photo-
work in a more limited fashion but maintained oversight og€ological study was made by the licensee prior to

company activities and continued its strong interest isurrendering the Ii_cencein February 1964. In February 1965
geophysical interpretive work. the North Australian Petroleum Co. Ltd took out OEL 34,

47 860 km covering the most western part of the basin,
Palaeontological work in the Department also contributeghcluding the Stuart Range — Woomera and Lake Phillipson
greatly to petroleum exploration. Nell Ludbrook’s well- areas, and planned to tie seismic lines to aeromagnetic data
respected studies on the subsurface of the sedimentary basgmnpiled for OELs 20 and 21. The licence was cancelled in
including the GAB, were directed primarily towards March 1968 as the licensee had not conducted any exploration.
petroleum and groundwater explorati®nDuring 1962—-63 On behalf of the State Government the Department of Mines
she spent three months in the United States of Americdyilled Cootanoorina 1 from April to June 1967 (TD 948 m).
England and Europe studying the investigative techniquebhis was in OELs 20 and 21 and was the first stratigraphic
used by oil companies and a range of methods relating test drillhole in the Arckaringa Basin. The drillhole was south
palaeontological problems in sedimentary basins. Couple@f Oodnadatta (and 7.5 km south-southwest of Mount
with the palaeontological work was the establishment of doondina) and was drilled to test pre-Permian strata and
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Permian sediments below the Mesozoic cover. Althougtrillholes were then drilled to test the extent of the field, which
drilling was terminated due to the limitations of the drillingwas determined at 18 km in length by 6.5 km in width. Delhi—
equipment, significant reservoir sandstones with traces @antos’s primary objective had been oil and gas was a
hydrocarbons demonstrated the exploration potential of th@econdary consideration. Inthe circumstances, Delhi-Santos
Arckaringa Basin. sought to utilise the gas discovery. This testing of commercial
Aeromagnetic, gravity and refraction seismic surveyg.u antltles.ofthgaé from tge I_:’erméalm dV\tIa? t:;ﬁ flgs'g”petrolﬁurrr
conducted in the Cooper Basin area between 1960 and 19%I covr?rym N ooperd a;]smEan edtoiurther dnfing whic
helped to define the structural trend which includes th&! €ach case penetrated the Eromanga sequence.
Merrimelia anticline. The GMI Ridge was first identified on
seismic lines shot west of Innamincka by the Department
August 1962 and follow-up work by Delhi-Santos delineate
and extended the structure. Heli Wopfner related the flavo

of the times:

In 1963 Santos—Delhi was joined by the French Petroleu
Co. who took up a huge farmout area over the Simpsc
Desert ... they started to do seismic across the Simps
... So the experience of French people who a few yea
before had discovered the giant oilfield in Hassi e
Massoud in northern Algeria had a profound influencgs
on the thinking of Santos, also probably on Delhi.

At that stage we were looking for Hassi el Massoud-typ
structures, Palaeozoic-type oil and Palaeozoic structur
below the Mesozoic and late Palaeozoic of the GAB
We were joking about it, saying that it was quite Iogicaﬁ-éel'w ; i from the Gidaealpa 2 drill hol «ched
because ‘There is sand in the Sahara, there is oil in the'! YVOPINET cutting core Irom the fsidgeaipa 2 arill hole watche
S?ihara'ethere ies sand ?n the Sismpson, Deesgrt therefo% Hoot Gibson, an American geologist with Delffihoto 20031)
there must be oil in the Simpson Desét.’

Delhi-Santos's first off-structure drillhole on the eastern The discovery of Permian gas at Gidgealpa had the greatest
flank of the GMI Ridge, Gidgealpa 1 (TD 3997 m), penetrateémportance for exploration and development of the region
athick Permian section with several sands with good reservéind indicated that the local efforts were not in vain. But one
properties. A fossiliferous Cambrian carbonate sequence wigi@nsequence of this discovery, and that of oil at Tirrawarra in
porous zones containing gas-cut salt water was tested. Th870, meant that in keeping with the geological theories of
drilling focused on the early Palaeozoic sediments and tiBe day, the Eromanga Basin continued to be considered
Permian section, which contained gas shows, was so badipprospective for oil and gas and the explorers concentrated
washed out and caved that it could not be tested. Although the Cooper Basin instead. The long-held pessimism about
the logs showed excellent porosity in the Permian sand#)e prospectivity of the Eromanga Basin seemed well
Santos was reluctant to proceed. The issue had to be forci¢bstantiated. In the late 1940s and early 1950s the standard
at the highest level and the State Government insisted thagsessment was that the Mesozoic sequences of the GAB
the Permian sands be tested at any cost or another drillha#uld not contain oil or gas accumulations. Even the small,
be drilled on the same structure. The Department interven@iicouraging signs from the exploration efforts from the mid-
and Wopfner played a pivotal role in enforcing the drilling 0f1950s did not dispel the notion. The conventional scientific

Gidgealpa 2 as he wrote to Tom Barnes in November 1968ssessment was that hydrocarbons in the Eromanga Basin
ould only have been flushed or had not generated oil. Some

The question of the usefulness of Gidgealpa No. ptimists persisted as each small piece of new evidence

Drillhole hinges on the attitude of the Permian sediment ) : .
across the Gidgealpa structure. Santos Ltd's view thg ggested that a commercial oil discovery might be possible.

the Permian thins out to nearly nothing across the structuy Iven that most of the drilling was directed at the Permian
y 9 s%quences of the Cooper Basin, and therefore geologists did

is opposed by Delhi's interpretation of only moderatenot sit on the drillhole until it had reached the Permian and

thinning. In order to obtain a completely objective pictur . )
of the behaviour of the Permian strata across Gidgealeggtat logging was not undertaken over the Eromanga Basin

anticline, | urgently suggest a re-evaluation of the seismi¢ er_val, the hydrocar_bon potential of th? Mesozoic sequences
data by the Senior Geophysicist (Seismic) [Kenrgcelved scant attention. Such was the impact of the Gldgeglpa
Seedsman]. Without an independent opinion, | feel wéiScovery on the local oil and gas search that by the mid-

are unable to grasp the full situation presently undet960s licences were held by oil and gas explorers for most of

discussior?’? the State.
As a consequence of the reassessment, the Department insiste@SS€Ssing the potential of the Gidgealpa gas field occupied
on drilling Gidgealpa 2 in December 1963. much of 1964, and the Moomba gas discoveries in 1966
] ] ] further vindicated the Department and the believers in the
Gidgealpa 2 was drilled on structure and DSTs in théndustry. Four drillholes were completed on the Merrimelia
Permian sands indicated a flow of 56.8a@h gas per day. structure in 1964 and 1965 and the first recorded sign of oil
The drillhole produced 328 x 16¥ of gas and 6.7 kL of iy Triassic sediments was made in Merrimelia 2 but a
condensate per day on completion. Five developmentgkrceived lack of porosity and effective permeability was
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to be provided with clean, and cheap, natural gas through
a pipeline®®

The importance attached to the oil and gas search was
reflected in the legislative developments of the period. The
Mining (Petroleum) Act was amended in 1958 to increase
the terms of exploration and prospecting licences to five
years with the right of renewal. Then in 1967 the Act
underwent a major revision and the subseqBetrbleum
Act 1968redefined many of the terms to account for the
modern developments and recent petroleum research. The
power of the Minister to enforce exploration and
production was strengthened, the OEL was renamed the
petroleum exploration licence (PEL) and the OPL was
replaced by a petroleum production licence (PPL): the area
Unable to conceal his delight at the optimistic developments for a PEL was not to exceed 25 900land a program of
Gidgealpa, Premier Playforg displays a%eer bottle contglnlng th%xploratlon had to be maintained. Upon each renewal of a
first distillate from Gidgealpa 2 while the General Manager of PEL at least a quarter of the area was to be excised from
Santos, John Klug, looks on approvingly at Adelaide Airportthe leased area. The terms of the PEL were designed to
16 February 1964 (Courtesy of the Advertiser; Photo 42772) ensure that the licensees explored rigorously. The PPL,
granted for 21 years with the right of renewal, imposed a
oyalty of 10% per annum of the value of the petroleum at
he well-head. The Act included provisions for the
conservation of resources, the prevention of operations

The discoveries by Delhi—-Santos of natural gas atontaminating water or petroleum formations, ‘the proper
Moomba 1, 30 km south of Gidgealpa, in March 1964drilling and completion of drillholes, the suspension of
followed by Daralingie 1 in November 1967 and drilling operations and the abandonment of drillholes’ and
Toolachee 1 in March 1969 indicated considerabléhe disposal of waste products associated with the
potential reserves of natural gas in the northeast. Mixedperation. Licences were stipulated for pipeline
with these successes were the usual run of misses: Delldenstruction and operation. A Petroleum Advisory
Santos Kalladeina 1 (TD 3762 m), drilled between July an€ommittee was established to consider appeals and
September 1967 on the Birdsville Track, was abandoneabjections to the Minister’s decisions under the Act. As
as a dry hole. well, the Regulations under the Act were revised to

Exploration recommenced in the Lake Frome area 0(?stabllsh new ground rules for the petroleum industry.

the Eromanga Basin in 1968 when Delhi—Santos drilled The 1968 Act appeared to continue to treat Delhi—-Santos
three stratigraphic drillholes along the southern margin ofavourably: for example, a covenant in the legislation
the lake. Their first drillhole under this program was Lakeprotected Santos’s OELs 20 and 21 from the new
Frome 3 (June-July 1968, TD 781 m) about half-wayexploration requirements. OELs 20 and 21 were reissued
between Mount Frome and the southern point of Lakén March 1969 but were not converted to PELs 5 and 6
Frome, followed by Lake Frome 2 (July—August 1968,(an area of 497 450 I&@nuntil after 30 June 1969. At that
TD 772 m) and Lake Frome 1 (August 1968, TD 782 m}ime the licensees reduced their area by surrendering the
in reverse numerical order. The drillholes penetrated theffshore region of the western coast of Eyre Peninsula.
Eromanga Basin sequence and part of the Arrowie BasifPELs 5 and 6 were issued for a guaranteed 20 years without
Though the drillholes were dry and abandoned, the drillingrea relinquishments and with nominal exploration
confirmed that the pre-Mesozoic sediments in the Lakeequirements and the right of renewal for a further 20 years.
Frome area equated to the Cambrian section of the northern

Flinders Ranges, thereby confirming the earlier correlatio
based on geological and geophysical data.

considered to count against the possibility of Merrimeli
containing commercial hydrocarbons. A non-commerci
gas flow was made at Merrimelia®%.

With the discovery of Moomba it was clear that Sout
Australia had an energy resource that could be devef8ped
But the questions were how and in what form? The answe
came in part from a trip that Barnes, Parkin, the new
Premier, Frank Walsh, and new Minister of Mines, Sta

Adelalde was completed in July 1969 and was

officially by Premier Steele Hall in Elizabeth in November Moomba natural gas processing plant, November 1868to 43830)
Adelaide was the second city in Australia (after Brisbane)
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THE 1970s manufacturing ethylene at a petrochemical plant. An
environmental impact inquiry in 1973 led to Redcliff on the
Since World War Il the spectacular mineral and energyorthern Spencer Gulf being selected as the site for a
successes had all seemed to lie outside South Australia, apétrochemical complex for processing the ‘wet’ gas and
to confirm the perception of a State deficient in resources$iquids that would be available after dry gas had been produced
After Gidgealpa and Moomba, the Department tried tdor Sydney and Adelaide. Few local companies had the
counteract the perception of a lack of resources by pointincapacity to commit themselves to a project of the magnitude
to the Cooper Basin as a known gas province with thenvisaged and so the State Government looked to overseas
possibility that there would be oil too. The Permian reservoirsiterests to establish the industry, either individually or as
in the Gidgealpa and Moomba Fields demonstrated thgart of a consortium. In 1973 Dow Chemical informed the
commercial natural gas viability of the region as evidence@Government of its interest in developing a complex but the
by the opening of the Moomba—Adelaide natural gas pipelingroject depended on there being sufficient ‘proven and
in November 1969. The oil potential remained a tantalisingrobable’ reserves of gas after meeting the market demands.

possibility however. Meanwhile the first Federal Minister for Minerals and

The boom that permeated the Australian mining scene froEnergy (1972-75), Rex Connor, placed export controls on
the mid-1960s introduced several new exploration companiesineral and energy resources, in order to develop local
to the northeast of South Australia. Farmin arrangementsserves for later export, while seeking to maximise the prices
with Delhi-Santos in 1969 and 1970 injected badly neededf what was exported. South Australia’s interests were
capital to the petroleum search. Companies participating mffected when the Federal Government banned the export of
the Eromanga Basin province included Vamgas N.L., AlliancéPG in 1974 because Connor wanted it marketed locally. A
Petroleum Australia N.L., Crusader Oil N.L., Western Miningresult of the Federal Government’s policies for marketing
Corporation Pty Ltd, Pexa Oil N.L. and Bridge Oil N.L. Tenindigenous oil and gas was the pronounced decline in
of the companies working in PELs 5 and 6 formed axploration and development in the Cooper Basin: in 1973
consortium in 1975, the Cooper Basin Producers Unit (thene drillhole was drilled and none in 1974 and 1975. In April
Producers), a complex arrangement designed to secure ted May 1974 the Department of Mines drilled Oodnadatta
development of the Cooper Basin by unitising or pooling theifown Bore 2 as an artesian water bore (TD 439 m) and no
gas reserves in order to produce gas more efficiently faigns of oil or gas were recorded. The Department had drilled
supplying the Adelaide and Sydney markeéts. Yardinna 1 (TD 156 m), 32 km northwest of Oodnadatta, late

In 1970 more than 5000 km of seismic data was recorded .197.0 but did not detect any signs of oil, gas or water. F?W
eismic surveys were conducted, the most notable being

and 20 exploration drillholes completed. The number 7 LT . .
Cooper Basin gas discoveries increased with Packsad%é/fsm(;n M|n|rr]1g sin th_e I:geggka Basin after the company had
Tirrawarra, Della, Merrimelia, Mudrangie and Strzelecki tha armed into the area in '

year. The announcement by Bridge Oil in July 1970 of a gas The imposts of the Federal Government which precipitated
flow from sand in the lower and middle Gidgealpa Formatiora downturn in the petroleum industry from 1973 included the

and a light crude oil reservoir in the lower Gidgealpaermination of the Petroleum Search Subsidy Scheme, the
Formation at its Tirrawarra 1 drillhole indicated that theabolition of tax concessions to mining companies controlled

continuing long search in the Cooper Basin was beginning taoy overseas interests, and a restriction on the involvement of
pay dividends. Although this first oil to flow to the surface inforeign companies such as Aquitaine and Delhi by an

South Australia confirmed that oil in commercial quantitiesnsistence on at least 50% Australian equity in uranium, natural
existed in the State, the extent of the deposit and how it mighas and coal projects. Such difficulties impaired Santos’s
best be used remained to be proven. operations and introduced unwelcome delays to the

After the Tirrawarra discovery a liquids pipeline to thedevelopment plans for the Cooper Basin.

coast became a serious consideration but flooding at Moomba Attention was again directed towards the Eromanga Basin
during 1971 slowed the assessment and evaluation of the area1976 with the drilling of Namur 1, which discovered gas
Tirrawarra set the scene for more exploration in the Coopér the Jurassic Namur Sandstone. This was the first economic
Basin with gas being discovered at Big Lake, Coonatigpetroleum discovery in the South Australian sector of the
Dullingari, Burke, Brumby and Kanowana in 1971 and 1972Eromanga Basin and led to a change in thinking about the
as was oil and gas at Fly Lake and Moorari. In addition, thprospectivity of the basin. The next promising show was oll
natural gas reserves were revised and upgraded in sevdraim sandstones of the Early—Middle Jurassic Poolowanna
instances such as Toolachee, Della and Tirrawarra. The futtfermation at Poolowanna 1 in the central Simpson Desert of
looked promising and there were hopes for interstate artle western Eromanga Basin. Drilled by Delhi—-Santos—
overseas markets, a petrochemical plant, a natural gas pipeliMestern Mining in 1977, this was the first oil flow from the
grid, and even a national energy strategy. Eromanga Basin.

The inability to secure a petrochemical plant despite The first discovery of commercial quantities of oil in the
strenuous efforts throughout the 1970s was also a disincentiZeomanga Basin was Strzelecki 3, which was spudded in
to explorers discovering liquids-rich gas. The natural gaSeptember 1978, when 382 kL of oil per day flowed from
liquids discoveries in the early 1970s had encouraged ttibe Hutton Sandstone. This drillhole was intended to test the
Producers to plan treatment facilities and the Statgas accumulation in sediments of Permian age, which had
Government promoted an ethane-based petrochemical pldrgen detected in Strzelecki 1 in 1970, with a secondary
as a viable option. Under the Unit Agreement, the Producedsirassic target. That is, the Cooper Basin was still considered
were required to investigate the processing of liquids includinthe prime target. Strzelecki 3 really established the Eromanga
the storage and use of ethane as the feedstock fBasin’s petroleum potential and encouraged more exploration
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for Jurassic oil in the basin: late in 1978 drillholes wergyas detector was hooked up from the casing shoe and a well-
completed on the Mudlalee and Packsaddle structures bsite geologist was required to be on site throughout.
both were dry holes. Strzelecki 4, drilled in the sameubsequent oil discoveries in the Jurassic changed the
stratigraphic unit as Strzelecki 3 in 1981, flowed at 572 klapproach as it was realised that several oilfields had been
of oil per day, the largest oil flow recorded (to 1983) from amissed and drilled through. There were several confrontations
single sand unit on continental AustrefiaThe Strzelecki with the operator, Delhi, in implementing the change of policy
Field came on stream in 1983. on drilling but that view facilitated the discovery and

As a result of the discoveries at Poolowanna, StrzelecﬂrOdUCtlon of oil from the Jurassic sector.
and Namur, the prospectivity of the region was upgraded. Thus by the late 1970s a broader perspective and
Changes in drilling practices and philosophies were keymnagination was being applied to the search in the Cooper
components in these Eromanga discoveries. The previogsasin:
practice had been to drill through the Cretaceous and Jurassic

sediments into the Gidgealpa Group of the Cooper Basin
before testing. Several oil pools were located subsequently
in the Mesozoic sedimentary sequence overlying the Permian
hydrocarbon province of the Cooper Basin. Successful holes
included Munkarie 1 and 2 (gas), Kirby 1 (gas), Wilpinnie 1
(gas), Toolachee 9 (gas), Dullingari North 1 (oil and gas),
Beanbush 1 (gas), Cuttapirrie 1 (oil and gas), Merrimelia 6
(oil), Dilchee 2 (gas), Mudera 1 (gas), Kerna 1 and 2 (gas),
Moorari 3 (oil) and Marabooka 1 and 2 (gas) which were new
discoveries or extensions to existing fields.

Dullingari North 1 was the second discovery of oil in the
Eromanga Basin and indicated that Strzelecki was not an
isolated discovery. The drillhole, spudded in August 1979,
was drilled to test the gas potential to the north of the
Dullingari gas field where the first drillhole completed had
been Dullingari 1 in 1962. That drillhole had penetrated
shallow Eromanga oil and Permian gas but neither were

There was a recognition finally of the importance of the
Mesozoic rocks as sources of oil. The irony is that the
Mesozoic rocks were the initial targets for oil in Sprigg’s
days and the drilling of Innamincka 1 ... those structures
that were drilled in those very early days were structures
where the Mesozoic was only thinly or only poorly
developed or even missing. The drills went straight
through into the Palaeozoic rocks and the Palaeozoic
rocks became the target. From the earliest time the
Cambrian was always a target and eventually that oil
turned up [with] gas in the Permian. The Mesozoic
through all this time had been overlooked and it was
because some escaping oil from some of the existing holes
mystified people as to where it was coming from that the
potential of oil in the Mesozoic emerged and a whole
new era of exploration developed as a consequence ... In
some ways it is a vindication of the original concept
developed by Sprigg when he first got people interested

recognised and it was completed as a water bore. The gas j, the whole are&

discovery drillhole, Dullingari 2, was not spudded until 1972 )

and was followed by gas appraisal drillholes Dullingari 3 and his renewed focus was in part a response to the Dunstan
Dullingari 4, the latter also revealing some oil. Cuttapirrie 1G0vernment’s desire to secure energy resources and the need
was also a very significant Eromanga oil discovery as it wat9 find extra reserves of natural gas to meet the State’s energy
drilled in the Patchawarra East Farmout Block 100 knfe€quirements. Hence the Government funded some
northwest of the Strzelecki and Dullingari Fields and thereforéxploration in order to establish the gas reserves beyond 1987.

extended thse prospective area of the Eromanga Basin The continued efforts by the companies also demonstrated
substantially. the investment that they had made by way of capital, time

The discovery of oil at Strzelecki 3 led to a reappraisal o&nd effort. Attimes, however, their degree of commitment to
the Merrimelia structure and a second stage of exploratig#eVveloping the oil and gas potential was questioned as the
began in July 1981 when Merrimelia 6 was drilled on theState faced the prospect of its gas supplying the Australian
crest of the structure where the absence of Permian sedimef@s Light Co. in Sydney until 2006 while its own usage was
had previously discouraged drilling. In the event 69 kL oforobably limited to 1987. The time horizon of the
oil per day were recorded from the top of the Namur Sandstogovernment and the Producers differed because from a
and 436 kL of oil per day were recorded from the Huttorcommercial point of view the companies did not want to put

Sandstone. This was the discovery drillhole for commercignoney into gas exploration when they could not expect a
guantities of oil in the Merrimelia Field. return until after 1987. Consequently, the Government did

Despite the i ) ¢ the Prod Uni not simply come to an arrangement with the Producers for
espite the innovative concept of the Producers Unit, SOmge, 1o carry out exploration with a subsidy or funding in

e o o et etor i r UM, 3 a pre-paymen for gas nsead the Doprimers
Energg’g Supervising Geologi'st (FossinFueIs) Bevan Devin gain became closely involved in locating and proving up
. A N&ommercial guantities of oil and gas.
encouraged an expanded horizon but this view sometimes
had to be forced on the companies. Because the prospectivityAs a result of the Producers’ intransigence the Government
was perceived to be in the Permian, the overlying Jurass@sranged to explore independently of the Producers by an
was thought to be unprospective and samples were takeneaploration program through the South Australian Petroleum
very long intervals, if they were taken at all. Even the potentidExploration Group (SAPEG) which was formed in the
of the Permian had been discovered as it was passed throuBepartmentin 1976 and funded by a levy on gas consudmers.
Samples started to be taken when the drill cut the Permiarhe Producers maintained some limited exploration work but
but the gas detector was not hooked up until just above thiee arrangement with SAPEG was designed to provide new
top of the Permian. This continued until the Namur discovergources of gas to ensure supplies for South Australia
after which samples were taken at ten-foot intervals from theeyond 1987. SAPEG funded the exploration and drilling
casing shoe (i.e. through the Jurassic and Cretaceous), thiedrillholes according to its own program, which had to
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be negotiated with the Producers because, under thaoncentrations of resinite and resinous vitrinite which
PELs, they had the right to conduct exploration and heldiere regarded as potential generators of gas and light oil
the rights to any oil and gas found. at low levels of organic maturation. By now the Jurassic—

SAPEG'’s future was uncertain as it was initiallycrer"".c(?Ous sequences of the basin were regarded as
cgontalnlng excellent source rocks for oil.

expected to operate to 1977 with the concept then bein
reviewed. Changing circumstances again opened a

window of opportunity. In 1974 the Federal GovernmenTHE MODERN ERA

of Gough Whitlam had acquired 25% of Delhi’s interests

in all new fields discovered in the Cooper and Eromanga In 1979 an agreement between Santos and Delhi gave
Basins after 1974 and 50% of its production interests iantos the sole responsibility for the development and

all fields discovered before 197%4. But the Federal production of the Cooper Basin gas and condensate fields
Government under Malcolm Fraser decided to sell thisvhile Delhi became the exploration operator. Delhi also

holding. took on the development and production role for the

Eromanga oilfields. Then in 1981 CSR Ltd purchased

After being made aware of the sole risk provisions o . . . X
the joint operating agreements covering the arrangemen ge Australian petroleum interests of Delhi whose direct

amongst the Producers in each of the farmout bIock%;J;i 'roz)ivgogr:gg South Australia’s petroleum resources
South Australia’s Minister of Mines and Energy Hugh ’

Hudson realised that a new company provided a means As notable as this was, several other milestones
of continuing the government-funded exploration withoutoccurred in the early 1980s. The State’s on-going search
having the annual negotiation with the Producers. Insteddr energy supplies was rewarded when the Cooper Basin
the Minister could exercise the sole risk rights. Hudsomas proven to contain Australia’s largest known onshore
initiated the idea of creating a company to acquire Delhi'sil reserves. This ultimately facilitated a significant
interests, which was made possible because their locatialevelopment, the $1.5 billion Cooper Basin Liquids
within PELs 5 and 6 therefore required the Minister’sProject, which saw an expansion of facilities in the
assent to any transfer. A limited liability company, theCooper Basin. In 1981 the construction of the first stage
South Australian Oil and Gas Corporation (SAOG), wa®f the Liquids Project, the production facilities at Port
incorporated on 9 September 1977 after SAPEG waBonython, began and the plant commenced operating in
hived off from the Department. SAPEG’s arrangement4983; in February 1983 the first shipment of condensate
with the Producers were transferred to SAOG which wageceived through the 659 km Moomba — Port Bonython
to undertake an independent major exploration programiquids pipeline was shipped to the Geelong oil refinery
in PELs 5 and 6. in Victoria; in March 1983 the first shipment of Cooper
Basin crude oil was sent from Port Bonython; and in June

The creation of SAOG was the culmination, in effect, ; . . .
of the Department’s long-standing direct involvement in1984 LPG production began, with the first loading for

PELs 5 and 6 through its seismic and drilling activity.export to Japan coinciding with the official opening of

Although its role then became one of monitoring an he Project. These were more than just historically
9 9 significant dates: they represented events of vital

regulating the work there, some special projects Werﬁnportance to the State’s economy which have benefited

implemented to assist the Producers. In 1978-79 trl :
Department formed an Eromanga Study Group to condu %e State greatly through the consequent stimulus to

special investigations to identify the potentialeconom'c activity and from the royalties earned.
hydrocarbon traps in the Cooper and Pedirka Basins. The The new, small oil discoveries made during the late
Group re-assessed the basin stratigraphy, lithofacigl970s, together with the large amounts of condensate, ‘wet’
distribution and the formation waters in the region. A(liquid-rich) gas, which could be extracted from the supply
soil-gas survey in the Strzelecki-Mudalee area wagf ‘dry’ gas to Sydney and Adelaide, made the Liquids
undertaken by the Department and the CSIRO Fue?roject feasible and took the place of the earlier schemes
Geoscience Unit using a new method of sampling and
on-site chromatographic analysis. Late in 1979 Toodla
was commenced near Oodnadatta to clarify the bas
margin stratigraphy.

In addition, a Petroleum Source Rock Studies Secti
was formed in the Department to generate informatio
on the quality, thermal maturity and subsurfac
distribution of potential hydrocarbon rocks in sedimentar
basins. Amdel provided laboratory facilities for source
rock analysis. The Department collaborated with the
Geology Department at Wollongong University and thes
BMR in working on the organic geochemistry an
petrography of carbonaceous sediments in the Pedirf==
Basin. More extensive thermally mature Permia

sediments were identified in the five exploration rack-mounted drilling rigswereado.-ptedfortraversing san-d unes
dr|IIh0Ie_s in the ba?'”- Likewise, newlresgarch on t.h nd negotiating the desert terrain. Being very manoeuvrable, they
Mesozoic shales, siltstones and coals in six exploratioginimised surface damage and reduced the environmental impact

drillholes in the Eromanga Basin identified significantof the petroleum searchPhoto 40401)

25



Farmout Areas

\. !
\ womar | || ]
é‘ Coober Pedy (= E;i l_ %ﬂ‘ Coober Pedy (a
| \_
| \.

1955-1959 1969-1979
AREA: 507 397 km® . AREA: 497 449 km® /s
. NT J QLD . NT QLD
e o | | H—— T coopei™
M N | SECTOR \ ) | SECTOR
\ I PELs 5,6 |
.‘ | \ PEDIRKA SECTOR|
| |
. PELSs 5,6 N H e | | JEED
|
é \ » | § \ Coober Pedy m 3
N Coober Pedy | N /
‘. Farmout Areas ! AS'?E%QF\(IJVIIRE \ Farmout Areas

ARROWIE
SECTOR

g )

1979-1984 1984-1985
AREA: 284 086 km” ; AREA: 234 092 km"®

96-077a MESA

Fig. 3.4 Tracing the broad trend of the area acquisition and relinquishment history in the Eromanga Basin, South Australia from
1954-93. Note that the period 1959-69 is not shown: the area remained the same as for 1954-59 but OEL 7 was renamed OELs 2C
and 21.

for the Redcliff petrochemical plant. The Indenture undepressure meant that exploration for oil and gas in the
the Stony Point (Liquids Project) Ratification Act 1981 Eromanga Basin was maintained through the mid-1980s and
included a provision for the Producers to investigate etharide development of the area was stimulated. Of the six
extraction, its underground storage and later processing iroéfields in the initial stages of the Project, two (Strzelecki
petrochemical plant, which remained a tantalising possibilityand Dullingari) produced oil from the Eromanga Basin and
Merrimelia produced oil from both the Eromanga and Cooper

The Liquids Project required oil and gas reserves to bBasins. The arrangement made between Santos and Delhi in

sustained and more oil and gas supplies to be proven and th#79 enabled Santos to focus on the Project.
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The Department in conjunction with the petroleum industrgarlier lines are still quite obvious. The improvements resulted
progressively introduced several codes of environmentah part from the Department’s insistence that Santos use rollers
practice for exploration and development work in PELs 5 antb make tracks in the gibber country. In 1983 Santos'’s
6. The first code was adopted for seismic work in 1984 aftaeovernment Liaison Officer began managing the
negotiations between the Department and Delhi over a seisn@avironmental aspects of the company’s upstream activities
survey in the Cooper Basin, which the company haéh the Cooper Basin and an environmental group was then
commenced without formal approval late in 1983. At thaestablished by Santos. In October 1989 new regulations were
time the visible effects of seismic lines were being criticiseéhtroduced under the Petroleum Act and an environmental
by environmentalists. The codes achieved spectacular resuissessment and a code of environmental practice became a
since the mid-1980s the presence of seismic lines has bemandatory requirement before petroleum exploration and
difficult to detect after a year or two, while signs of manydevelopment operations could be approved.
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The Tonkin Government (19782) in South Australia
had raised the possibility of piping oil and gas from South
West Queensland to Port Bonython but the Bjelke-Petersgn - SLi“r:;’iV”zmetres
Government in Queensland rejected this proposition an
instead took the perplexing decision to install a pipelin
from Jackson to Moonie and thence to Brisbane. But th
prospect for interstate linkages remained attractive. As fgr
oil and gas, South Australia looked to expand its pipelin
network both within the State (the Wasleys — Torrens Islan
pipeline loop was commissioned in September 1986 an
the Port Pirie — Whyalla submarine pipeline came int
operation in April 1989) and beyond its borders. In Jul
1991 a contract was signed for the ten-year supply of ggs3
from Queensland via a pipeline from northwest of Jackso °r

to Moomba for the treatment and recovery there and at Pojrt 1
Bonython of sales gas, LPG and condensate. This agreemgnt
represented one-third of the State’s demand for gas thg¢n | III l. | || I

although production was not to commence officially until
January 1994,
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In 1979 the exploration rights granted to Delhi-Santo&ig: 3.5 Seismic surveys in the Eromanga and underlying basins,
had been modified when the companies volunteered to halyg®0-94-
the area covered by PELs 5 and 6 to 284 086(Kig. 3.4).
The area covered was then divided into the Cooper, Pedirkiig. 3.5). In 1984 alone ~20 000 km of seismic data was
and Arrowie Sectors. The Cooper Sector is not subject tecorded throughout the entire Eromanga Basin and 100
any relinquishment provisions until 1999 when theexploration drillholes completed. The exploration and
exploration rights to the whole Cooper Basin must balevelopment work continued over the next decade.
relinquished, without the right to renewal. The Pedirka and o ) )
Arrowie Sectors were subject to relinquishment of 25% at Eromanga Basin discoveries during the 1990s up to and
five-year intervals commencing in February 1984. Undelcluding 1995 have been ata low level, reflecting an overall
the 1984 conditions of renewal the area of PELs 5 and @ecrease in exploration drilling. The only Eromanga
was reduced to 231 948 kand Delhi-Santos were required discovery in 1990 was Callabonna 1 when oil was recovered
to drill 54 drillholes and acquire 4000 km of seismic in theon @ test of the Birkhead Formation. The drillhole was sited
Cooper Sector. In subsequent years additional voluntaﬁfrthwes'[ of the Tirrawarra Field, near the Permian edge of
minor relinquishments were made until February 1989 whef'® Cooper Basin. Keleary 1 was drilled in 1991 and
the area of PELs 5 and 6 was halved again, to 111 756 kriliscovered 0|.I in the Early Triassic Tlnch(_)o Forrnatmn
Within a year the area was again reduced, to 73 262 krkCooper Basin) and the follow up appraisal drillhole,
and minor reductions followed. Throughout this period neviKeleary 2, drilled in 1994 discovered two new Eromanga

PELs were issued to several companies in the are&asin oil pools (Poolowanna Formation and Hutton
relinquished. Sandstone). No new Eromanga discoveries were made in

1992 but Crater 1 was drilled by Stirling Petroleum in

In 1981 McKinlay 1 discovered oil on the Murteree PEL 55 in an area previously relinquished from PELs 5 and
Ridge, the first of many oilfields on the structure. In6. This drillhole was located on the ridge of an interpreted
Queensland, meanwhile, Jackson 1 discovered oil: thastrobleme but failed to find hydrocarbons.
Jackson oilfield has become the largest onshore oilfield in . o o
Australia. Kuncherinna 1 found traces of oil in the western New discoveries in the Eromanga Basin in 1993-94
Eromanga in 1982 and the first drillhole in a ‘Rapid oilincluded: gas in the Early Cretaceous Murta Formatlc_)n qf
Drilling’ program, Narcoonowie 2, was cased and suspenddjappacoongee East 1, 53 km east of Moomba, the first in
as a potential oil producer. This program was designed {his formation in South Australla_; QI| in Dirkala S_outh 1,
evaluate the potential of the Jurassic sediments in trg20 km south of Moomba; and oil in Mudlalee 3 in a trap
southern parts of PELs 5 and 6. The Limestone Creek, Biald" trend with the Strzelecki Field. The first drillhole with a
Ulandi and Murteree oilfields were all discovered in 1984 Norizontal section drilled in South Australia, Meranji 14H,
Poolowanna 2 was plugged and abandoned in 1985 and t@s Preceded by the pilot stratigraphic drillhole Meranji 14.
drilling of Oolarinna 1, Killumi 1, Glen Joyce 1 and Meranji 14H (TD 2310 m) was completed in 1993-94
Miandana 1 in the Poolowanna Trough region were afr30 km northwest of Moomba. The drillhole targeted the
unsuccessful. Mount Hammersley 1 was drilled in 198Na@mur Sandstone and the bottom 407 m was drilled as a
and Dalmatia 1 in 1988 with the discovery of the Sturt,hquzontal section in the NamurSandstone oil reservoir: the
Taloola and Tantanna oilfields near the edge of the Coopé¥illhole flowed 326 kL of oil per day. In 1995 Wilpinnie 3
Basin. on the flank of the Nappacoongee structure discovered oil

in the Namur Sandstone. The increase in exploration

Between 1977 and 1984 more than 350 petroleurannounced by Santos early in 1996 for the period from 1996
drillholes were completed and many thousands of kilometre® 1998 is expected to generate an increase in Eromanga
of seismic data was recorded for the Eromanga Basidiscoveries in the latter part of the 1990s.
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THE SIMPSON AND PEDIRKA BASINS good petroleum reservoirs. Its farmin area extended beyond
the Pedirka and Simpson Basins and from September to

The full extent of the Pedirka Basin, ~185 00 km October 1964 the company drilled Poonarunna 1 on the

the western GAB, is predominantly in the central north ofVarburton River, 65 km east of Lake Eyre North and west

South Australia and the southeast of the Northern Territorgf the Birdsville Track. Drilling ceased at 1697 m as no

but a small area in southwest Queensland is also includesignificant shows were detected and the drillhole was

About one-fifth of the Pedirka Basin lies in South Australiacompleted as an artesian water bore. The company ceased

The Pedirka Basin is separated from the Cooper Basin lwyork in the area in 1966.

the Birdsville Track Ridgé” Exploration began in the area

in 1959 after Delhi—Santos were granted OELs 20 and 2%@

In 1961 an aeromagnetic survey was flown by Aero-ServicE%

A decade of activity began in 1969 during which five
ismic surveys were conducted and one drillhole completed.
1969 Delhi—Santos entered another farmout arrangement,
his time with Vamgas N.L. for the far western area of the
impson Basin. United Geophysical ran a seismic survey
c%vering 320 km for Vamgas in 1970 and detected eastward

Corp. for Delhi—Santos. In March 1963 they farmed ou
the eastern Pedirka area to French Petroleum for whom t
Compagnie General de Geophysique (CGG) undertook
seismic survey from March to July. Crossing the Simpso

.ﬂqickening sediments between the eastern Pedirka Basin and
Eromanga Basin.

Desert, CGG generated the first subsurface data in this regign,
from Dalhousie Springs to Birdsville. From August to
November Wongela Geophysical Pty Ltd conducted
helicopter gravity survey near Dalhousie. United
Geophysical Corporation ran the Kallakoopah reflectio
seismic and gravity survey for French Petroleum from Apri
to July 1964. CGG ran the Poolowanna seismic and gravi
survey from December 1964 to April 1965 and from Jun
to October 1965, and also the Emery seismic survey i
February and March 1966. The French seismic surveyy
covered at least 2440 km and the geophysical work indicatg
that future exploration should examine older sediments, n
just the Permian, and other prospective strata.

One of the earliest operations in Australia to use vibrators for
seismic surveys was in the Simpson Desert in May 1%7hto
43831)

In 1973 Western Mining farmed in to the area held by
Delhi-Santos—Vamgas — Total Exploration and undertook
seismic work in the eastern Pedirka Basin. The Mudlankie
seismic survey over 575 km was completed in October 1973,

N ; e, T : | the Beal Hill survey over 250 km was conducted between
Bl R s e April and June 1974, and the Lake Thomas survey of 450 km
A track through the western Simpson Desert prepared by Frenoias completed in October 1974. During 1974 the Federal
Petroleum in 1963 when its farmin arrangement with Delhi-Santo&overnment acquired a percentage of the working interest
began. (Photo 12955) in the farmout area through its partial purchase of Delhi’s

interests.

The early logistical problems of exploration in the Pedirka

and Simpson Basins prevented much stratigraphic data from Although the area was greatly underexplored, by 1975

being recorded. Four of the six drillholes completed b):f‘ufﬂme.nt work had been completed by the various
French Petroleum in the basin were in South Australia. Aff°PanNIes and contractors for the Department of Mines to
six holes were dry but they were the first of sevéra\ssue a small report to encourage more searches and to

stratigraphic drillholes to penetrate the western Eromang;a;tabI'Sh priorities for thesé. The structures delineated

Basin sequence of the Simpson region. In 1963 Frend nd the potential reservoir formations were factors likely to
attract more exploration.

Petroleum drilled two stratigraphic drillholes, Witcherrie 1
(TD 1464 m) in October and November and Purni 1 Of the four drillholes to test the Eromanga Basin in 1977,
(TD 1880 m) in December 1963 and January 1964. Frendlacumba 1 and Poolowanna 1 were drilled in the Simpson
Petroleum drilled Mount Crispe 1 (TD 1721 m) in AprilandDesert. In October and November 1977 Delhi—-Santos—
May 1966 and Mokari 1 (TD 2386 m) in May and JuneéVamgas—SAOG — Western Mining drilled Macumba 1
1966. These stratigraphic drillholes targeted the PermiafTD 2617 m) which was dry and abandoned. However, the
but found no significant hydrocarbon shows. This earliestiscovery of oil in basal Jurassic and Triassic sediments at
data of substance about the basin stratigraphy enabledPaolowanna 1 represented the first flow of oil from the
detailed geological cross-section to be prepared. Fren&iromanga Basin in South Australia. Poolowanna flowed
Petroleum considered that the Permian strata did not contaéome waxy crude to the surface but it is not a commercial
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oilfield. Itis now recognised as having produced oil from sCONCLUSION
separate older basin, the Simpson Basin. The large north—

south structure, faulted on its western margin, was The Cooper Basin and the overlying Eromanga Basin are
investigated by two appraisal drillholes but both failed togeologically complex and the identification of potential oil
recover hydrocarbons. The structure lies within the newlynd gas reservoirs and their hydrocarbon resources was
created Simpson Desert Conservation Park with no acceggotracted. One result with important repercussions for oil
for exploration. and gas exploration and development was that the initial

As a result of Poolowanna 1 more exploration wa$Uccess, notably at Gidgealpa, came from the Cooper Basin.

undertaken in the area in the 1980s. When Delhi—Santosi®nsequently, the dominant focus on the Cooper Basin
exploration rights were modified in 1979 the area coverediverted attention from the potential of the Eromanga Basin.

by PELs 5 and 6 was halved and divided into the COOpe-Ir,hiS perception was only overturned through small and

Pedirka and Arrowie Sectors. The Pedirka and Arrowi@radual steps.

Sectors were subject to relinquishment of 25% at five-year The Eromanga Basin became an important target
intervals commencing in February 1984. Under the neviollowing the discovery of oil pools above the Cooper Basin
conditions Delhi-Santos were required to undertake gas discoveries. The Eromanga discoveries were generally
renewed drilling program and complete 18 drillholes andnade years after the deeper gas discoveries: some examples
acquire 7100 km of seismic in these two sectors. Thisre Strzelecki, Merrimelia, Gidgealpa, Big Lake and
resulted in the first drilling in the Pedirka Basin since 1981Dullingari. Several follow-up exploration programs

In the two years from 1984 the drillholes completed include@pecifically targeting Eromanga Basin reservoirs were
Poolowanna 2, Oolarinna 1, Killumi 1, Glen Joyce 1 anctarried out. The delayed Eromanga exploration success
Miandana 1, which were all plugged and abandoned. Fewebints to further potential in even shallower pools such as
than 20 petroleum exploration drillholes have beernthe Cadna-owie Formation and the Coorikiana Sandstone.
completed in the Pedirka and Simpson Basins to dat&he Coorikiana Sandstone is a proven gas reservoir in
Delhi—-Santos completed three drillholes in 1985 and two iseveral South Australian gas fields but recent seismic
1988. All of the seismic surveys conducted in the Pedirkprocessing has shown that the structural configuration at
and Simpson Basins have produced more than 24 700 kifmis level can be independent of the older Eromanga—Cooper
of seismic data. Data gathering and reprocessing hasructure. The Cadna-owie Formation produces oil in the
continued through to the present and the expectation of &&romanga Basin in Queensland and could be proven as a
oil or gas province in these basins remains. future reservoir in the South Australian area.
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ENDNOTES

methane, TD 138 m). The Oil Bore Index records a 60% methane
discovery at depth unknown for Lakeside Bore 1 (DM 1014/1949).

As well as providing a historical overview of petroleum
exploration and development in the Eromanga Basin, this
chapter is intended to encourage further research and
documentation of the region’s history. Specific primary
sources have been used to assist in setting the scene in
conjunction with the broader perspective derived from the
secondary material. But the majority of the technical
publications do not cite original source material: it is apparent
that the information contained in some of the publications is
either repetitive or erroneous (and in some cases, both). The
specific references listed in the endnotes provide original
sources and explanatory matter. However, the majority of
the secondary sources examined during the preparation of
this chapter are contained within the reference section for
this volume as this material has been used in the compilation
of other chapters.

'Kapel (1966a) formally named the Cooper Basin. Mott (1952) defined
the Eromanga Basin.

2Moore and Mount (1982), Gravestoekal. (1986), O’Neil (1989).

21DM 265/1947.

22DM 265/1947.

ZDME SR 11/5/19.

#Interview with Reg Sprigg by B.J. Cooper 19.9.83.

ZInterview with Reg Sprigg by B.J. Cooper 19.9.83. OELs 6 and 7
expired in February 1959 and were reissued as OELs 20 and 21
(~457 520 krf).

%Gibbs (1988, p. 349).

2Interview with Sir Ben Dickinson by B.J. O’Neil 24.1.90. See
throughout Sprigg (1989, 1993) and also interviews with Reg Sprigg
by B.J. Cooper 19.9.83 and by B.J. O’'Neil 17.1.90.

BInterview with Sir Ben Dickinson by B.J. O’'Neil 24.1.90.
2Advertiser1.12.19, Gibbs pp. 350-351, Wilkinson (1988, p. 31).
®Gibbs (1988, p. 374), Passmore (1994).

3Cooper (1992, p. 21).

2Cooper (1992, p. 21).

*Interview with Nell Ludbrook by B.J. O'Neil 7.12.89.

#Wilkinson (1988, pp. 33, 152).

%See, e.g., Ludbrook (1966).

3See, e.g., Lewis (1983), O’'Neil (1992, 1995), Sprigg (1983), Wopfner
(1972, 1988).

Ward (1944).

°Cooper (1992, p. 22). *®|nterview with Heli Wopfner by B.J. O’'Neil 28.6.89.

Jack (1925, 1930). DME SR 11/5/111.

’Sprigg (1958). *®In 1969 Alliance Petroleum Australia N.L. earnt a 50% interest in
the Merrimelia—Innamincka Block by a farmin agreement with the
Delhi-Santos—Vamgas consortium. Alliance then drilled Merrimelia 5
which was completed as a gas producer in 1970. The overall results
of drilling there were not encouraging.

8This Age of Oi(1960, pp. 79-81), DM 185/1945, Australian Archives
(SA): A877/2; CL 22740.

“De Verteuil (1940).

Mawby (1944), Osborne (1945). *®Delhi Australia Petroleum Ltd changed the name of the dry claypans
1 - of Lake Moonba (Moonba meaning ‘big noise’ or ‘thunder’) to Lake
DM 185/1945. (DM and DME indicate MESA dockets.) Moomba for ease of pronunciation (Manning, 1990, p. 211).
12 A
Sauve (1947). “Donovan and Kirkman (1986, p. 275), Young (1990, pp. 216-17).

13
vey (1948). “The Producers were Alliance Petroleum Australia, Basin Oil, Bridge

Oil Developments, Bridge Oil, Crusader Resources, Delhi Petroleum,
Reef Oil, Santos, Total Exploration Australia and Vamgas. The South
Australian Oil and Gas Corporation later joined the Producers Unit.

Delhi and Santos were the joint operators on behalf of the Producers
but on 1 January 1979 Santos became the sole operator.

DM 469/1947.
“Evans (1946).
Kaufman and McPhail (1948).

'DM 469/1947. . -
“Jackson 1 in the Eromanga Basin in Queensland recorded a flow of

DM 265/1947. 646 kL of oil per day but this was for the complete drilled section.

DM 776/1948. “The first 3D survey in the Eromanga Basin was conducted by SAOG

2Cootabarlow 1 provided a water supply for Cootabarlow 2. Tilcha 1, atthe Cuttapirrie oil and gas field in 1981.

or the Tilcha Old Bore (TD 715 m), was sunk by the lessees of the
Quinyambie Station (Ward, 1946) and probably completed in 1950.
An attempt to plug and abandon was made in 1965 (DM 1324/1965).

“Interview with Bruce Webb by B.J. O'Neil 28.1.93.
“Devine [1977], Young (1986).

Black Oak Bore and Quinyambie Station New Homestead Bore
(443 m) were drilled as part of the Enterprise Exploration artesian
drillholes program (Ker, 1966). Tilcha 2 was completed by May 1950
on the northern side of Callabonna Creek on a pastoral property of
S. Kidman and Co. east of Lake Callabonna. It finished in bedrock
below the Blythesdale Group in Upper Jurassic strata (TD 717 m) and
the company sent the Mines Department two bottles of gas and one of
water for analysis by the Department of Chemistry; tests revealed the
presence of methane (DM 398/1950). In 1950 Zinc Corporation
completed Lakeside Bore 1 through the Blythesdale Group and
stopping in sandstone bedrock on the east of Lake Frome; and Black
Oak Bore, southeast of Lake Frome, through the Aptian Formation of
the Lower Cretaceous strata (artesian but contained a minor show of
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“In the areas of PELs 5 and 6 which had not been farmed out Vamgas
derived a 20% share of Delhi’s interests and the Federal Government
had a 25% interest less the Vamgas-derived interest, but excluding
fields discovered before 1974. In the non-farmout areas this
arrangement meant in effect that the respective interests were Santos
50%, Delhi 30%, Vamgas 10% and the Federal Government 10%.

“’During its geological exploration of the Simpson Desert Geosurveys
referred to the Permian sub-basin as part of a Simpson Desert Basin
(Sprigg, 1962), which later became simply the Simpson Basin. The
name Pedirka was adopted in 1965 (Canaple and Smith, 1965; see
also Sprigg, 1963).

“8Youngs (1976).
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