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' ATTITUDES OF PRE-PERMIAN ROCKS IN OIL EXPLORATION WELLS,
NORTH AND NORTH-EAST SQUTH AUSTRALIA

ABSTRACT

Twenty-one oll exploration wells in mérth and ¥
east South Australla and nearby Qusensland pgnétrate b nent:
rocks ranging in age from Precambrizn to probable~Devon1an.
Known and. suspected Ordovician reocks are steeply dipping. The
Cambrian and ?Devonian beds of the Gidgealpa-Merrimelia area
have average dips of tetween 10 and 36 degrees.

INTRODUCTION

This is a brief, introductény study of continuous

dipmeter records mainly from Cambrian and Devonian rocks in

weil bores of the Gidgea}pa and Merrimelia areas west of
Innamincka, Although st present the chief drilling target in

the north-east of 3outh Australia is the Permian sand, attention
is also being pald by exploration companies to the Pre-Permian
sequence, In fact, initially the main target in this regilon was
‘the older Palaeozoic, This policy has been shown to be justified
by the discovery of excellentvreservoir rocks and good reservoir
fluids in the Cambrian of Gidgealpa Nos., 1 and 5 and the success
of Mereenie No, 1 in proaucing gas from the Ordovician of the

Amadeus Trough south-west of Alice Springs,

Sources of Information

The ‘Gidgealpa-Merrimelia wells have so far been the
most fruitful sources of information in-the area congidered here,
as may be inferred from Table 1 below, Schlumberger and Welex
dipmeter récords have been lodged with the S,A, Department of
Mines »y Delhi Australian Petroleum Ltd. and the«FnéhCh'Pétpoxgum

" Company (Aust,) Pty. Ltd.



TABLE 1:

-

Orientos 1.
Poonarunna 1
Naryilco 1.
Pandieburra 1.

Putamurdle 1.
Purni 1

Witcherrie 1

Yes - poor
Yes -~ poor
No

No
No

No

List cf Wells_gnd Information on the Pre—Permian
Well Dipmetcr -
Tecord Pre-Permian
Gidgealpa 1. Yes Cambrian limestone and shale below
91410"',
" 2. Yes ?Cambrian volcanics below 6868',
" 3. Yes ?Cambrian breccia and limestone below
7692',
" L. No ?Cambrian volcanics below 7245'.
" 5. Yes Cambrian limestone below 7930';
" 6. No ?Precambrian volcanics below 7567',
" 7. Yes Cambrian limestone and shale below
‘ 7609' »
Merrimelia 1. Yes ¢Devonian sandstone and shale below
| 9663,
" 2 Yes ?Devonian sandstone and shale below
7762,
b 3 Yes .9Devonian sandstone and shale below
81L5", :
Innamincka 1. Yes ?Devonlan siltstone, sandstone below
7185,
Betoota 1 Yes ?Devonian greywacke below 5757'.
Fortville 3 No Precambrian Willyama schist, phyllite
below 34L95',
‘Dullingari 1. Not in pre- Crdovician shale below 9050'; steep
Perm, dip.

Crdovician shale below 7288*; steep
dip.

?0rdovician or ?Proterozoic siltstone
below 5349'; steep dip.

?0rdovician quartzite and slate below
- L739'; steep dip.

Ordovician quartzite below 6970';
steep dip. .

?0rdovician gquartzite below 6130!,

?Proterozgic shale below 5860';
dip 557,

?Devonian shale and sand below 2150',

Figure 1, derived from the Tectonic Map of Australia,

shows the positions of these wells in relation to basement

outcrors, Information on marginal outcrops is obtained from

articles and papers listed under References,
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MATGINLT OUTCROPS OF PRE-PERMIAN ROCKS

The south-west end of the outcropp}ng Georgina Basin
may be seen near the top of wigure 1. Wopfner (1965) notes
. here a Precamorian tillite, likened to the Sturt Tillite of the
South Australian Proterozoic, overlain by shallow- to flat-
dipping shale, limestone and sandstone of Cambrian and Ordovician
age. |

In the Alice Springs region _oldeér Precambrian high-
grade metamorvhic rocks of the Arunta complex are overlain by
folded'sedimentary rocks of the Amadeus Trough of upper Prdtero-
zolc, Cambrian; Ordovician ard upper Palaeozoic ages. Some
similar rocks bccﬁp north-west of Oodnadatta. It is of interest
that as well aus the Mereenie Ordovician gas production, non-
commercial methane was prbduced from a dolomitic limestone of
the upper Prcterozoic Fertatataka Fcrmation in Ooraminna No, 1
Well (Murray, 1965).

In the soutnern and scuth-western part of Figure 1
moét of‘the basement érea is occupied by folded upper Proterozoilc
rocks of the Adelaide System;A there is some flat¥1ying and
folded Cambrian about the latitude of Lake Torrens.

Proterozoic and moderately-dipping Cambrian, Ordovic-
iah and Devonian sedimentafy'rocks are knewn in the Mootwingee -
Gnalta region and at Mt, Arrowsmith (Fletcher, 196L4; Opik, T961).
Upper Devonian granife occurs at Tibooburra,

Freeman (196L) provides a useful summery of the then-
~available bore-hole and surface infcrmation on the pre-Permian
in pérticular.‘ |

Structural trends within the area of Figufe 1 are
various., The southérn Georgina Basin shows a south-easterly
. strike: the Amadeus Trough is eaét—west; the Oodnadatta-Marree
basement trends south-easterly; east of Leigh Creek the trend

is north-easterly and in the Mootwingee areca south-easterly.
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DIPS IN THE INNAMINCKA REGION
Dips of pre-Permian rocks from the Betoota -
Gidgealpé sub-surface have been plotted stereographicélly as
in Figire 2% the results, as average dips, are alsolsummarized
in Figure 1, There is not enough ipforma?iqn to show whether
the Gidgealpa structure is closﬁéd. If 1t is open to the north-
west, the hypothefical anticlinél axis wQuld pitch about 10° to
the south-south-cast, as indicated by the intercepts of the

curves in Figﬁre 2.
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