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Introduction

The Officer Basin spanning South Australia and Western Australia is the focus of a regional
stratigraphic study being undertaken as part of the Exploring for the Future (EFTF) program,
an Australian Government initiative dedicated to increasing investment in resource exploration
in Australia. Despite numerous demonstrated oil and gas shows, the Officer Basin remains
a frontier basin for energy exploration with significant uncertainties due to data availability.

Under the EFTF Officer-Musgrave Project, Geoscience Australia acquired new geomechanical
rock property data from forty coresamples in five legacy stratigraphic and petroleum exploration
wells that intersected Paleozoic and Neoproterozoic aged intervals. These samples were
subjected to unconfined compressive rock strength tests, Brazilian tensile strength tests and
laboratory ultrasonic measurements. Petrophysical properties were also characterised via X-ray
computerised tomography scanning, grain density and porosity-permeability analysis.

Accurate characterisation of static geomechanical rock properties through laboratory testing is
essential. In the modern exploration environment, these datasets are a precompetitive resource
that can simplify investment decisions in prospective frontier regions such as the Officer Basin.

Sample photos pre- and post-test for test 3603. Sandstone from Munta 1, Sample photos pre- and post-test for test 3617. Sandstone from Birksgate 1,
1983.71 — 1983.81 m depth (GA sample ID 20212578). Core plug is 1378.91 — 1378.97 m depth (GA sample ID 20212578). Core plug is 25.44 x
25.45 x 53 mm. 52.41 mm

Background and Analyses Results and Conclusions

The Neoproterozoic to Paleozoic Officer Basin is an intracratonic sedimentary basin that @ Uncanfined Compressive Sirengh : b Tensic srengh
covers approximately 525,000 km? over South Australia and Western Australia. .
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Results of compressive testing for: (a) Unconfined compressive strength (UCS); (b) Tensile
rock strength; (c) Poisson’s ratio, and; (d) Young’s Modulus. Note, Brazilian tensile strength
tests were only carried out on a subset of the samples (Table 1). Further details are
outlined in Bailey et al. (2021).All plots refer to the legend presented in (a).
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* Photographic and 2D X-ray Computerised Tomography (XCT) scan images of whole core and core plugs;
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® inlength were prepared normal to bedding for UCS testing, and where core was unable to yield a plug
suitable for UCS testing, an approximately 25 mm by 10-15 mm disc was extracted for Brazilian tensile

modulus and Poisson’s ratio. (a) and (b) are displayed by well and (c) and (d) are Hence, nNo generalised conversion is
R Unconfined Compressive Strength (UCS) parameters: displayed by simplified lithology. ‘Sandstone’ includes all sandstones and siltstones .
P gth ( )P and ‘Shale’ includes all shales, mudstones, and claystones. Dynamic values of Young’s attempted herein.
»  Stress-strain-time curves for UCS experiments; modulus and Poisson'’s ratio are calculated from benchtop ultrasonic measurements.
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