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* Discovery
 Geophysical data
« Existing drillholes
* Age of basin?

* Petroleum systems
modelling

 Geothermal modelling
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Natural gamma ray and electrical resistivity logs
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Age of the Millungera Basin

e Older than Jurassic Eromanga Basin

* Younger than Soldiers Cap Group (Mt Isa
Province — ~1660 Ma)

Possible correlatives

» Galilee Basin (Permian-Triassic)

« Drummond Basin (Devonian-Carboniferous)
Adavale Basin (Devonian)

Georgina Basin (Neoproterozoic-Devonian)
Mt Isa Superbasin (Mesoproterozoic) s




SHRIMP geochronology
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Petroleum systems modelling

TwWO scenarios

— Georgina Basin analogue (Neoproterozoic to
Devonian)

— Galilee Basin analogue (Permian-Triassic)
Two sites on seismic line 07GA-IG1

1D modelling (IES Petromod 11) for possible:
— Burial histories
— Thermal histories

— Generation and expulsion of hydrocarbons from
postulated source rocks
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Georgina Basin analogue
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Vitrinite maturity Porosity & temperature
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Georgina Basin analogue
Location of potential source kitchen
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Georgina Basin analogue
Petroleum systems event chart
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Depth approximate (m)

_Galilee Basin analogue
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Galilee Basin analogue
Petroleum systems event chart
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Summary of petroleum systems modelling

Georgina Basin Galilee Basin
analogue analogue
Site A Mid Cambrian source |Permian source rocks in
rocks in main oil main oil to gas window
window
Site B Mid Cambrian source |Permian source rocks
rocks in early oil Immature

window




Geothermal modelling

« 3D potential field inversions
e 3D geological model (sediments + granites)

« Thermal modelling
— predict temperatures at depth and surface heat flow

Inputs

— Surface temperature (constant 31°C)

— Basal heat flow (constant 40 mWm-2)

— Heat production rate of granite (variable 8, 5, 2 yWm-3)

— Thermal conductivity of sediments (variable 2.9, 2.6,
2.3 WmK-1)

— 9 scenarios modelled




Water bores — temperature gradients
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3D model

Base of Millungera Basin (brown)
Granite (pink; yellow beneath basin)
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Modelled temperatures
at 5 km depth

Low
HP

Results

= *Low-heat production granite

»183-188°C

*High-heat production granite

»>206-220°C

»Elevated temperatures
»Prospective for
geothermal energy




Modelled surface
heat flow

Results

@ | ow-heat production granite
»80-82 mWm-

. *High-heat production granite
»108-110 mWm-=
»Elevated heat flow
»Prospective for
geothermal energy
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Summary

* Newly discovered Millungera Basin
— 280 km x 95 km

« Maximum depth ~3370 m on seismic section
* Three stratigraphic successions

* Age —unknown
— clastic sediments locally derived

* Petroleum systems and geothermal modelling
(models dependent on input parameters)
— Georgina Basin analogue — source rocks mature

— Galilee Basin analogue — source rocks mature to
Immature

» High geothermal potential if high-heat pro
granites at depth
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