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Permian Petroleum Discoveries
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Evidence for a Permian Petroleum System

e Hydrocarbon geochemistry

e Source rock geochemistry

e Seismic anomalies - DHI's

e Fluid inclusion analysis — GOI, MCI
e Maturation history modelling

e Prospectivity
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Evidence for a Permian Petroleum System

e Hydrocarbon geochemistry

® Sourcerock geochemistry

e Seismic anomalies - DHI's

e Fluid inclusion analysis — GOI, MCI
e Maturation history modelling

e Prospectivity
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Evidence for a Permian Petroleum System

e Hydrocarbon geochemistry

e Source rock geochemistry

® Seismic anomalies - DHI's

e Fluid inclusion analysis — GOI, MCI
e Maturation history modelling

e Prospectivity
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Seismic Anomalies — Interpreted as DHI’s

Bright spots & flat spots within sandstone units
Top Hyland Bay (top Permian)
Intra Mt Goodwin (Early Triassic)
Associated with faulted structures
Geographically limited
Distribution conforms with mapped structural highs
Modern seismic data, processed to preserve true amplitude

= DHI of gas saturation (Gorter et al., 1998)

DHI confirmed by recent drilling (Prometheus-1)
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Evidence for a Permian Petroleum System

e Hydrocarbon geochemistry

e Source rock geochemistry

e Seismic anomalies - DHI’s

e Fluid inclusion analysis — GOI, MCI
e Maturation history modelling

e Prospectivity
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GOl technique quantifies oil inclusion frequency (% GOI)

Fluid inclusion Analysis:
Grains with Oil Inclusions (GOI)

Oil-bearing inclusions trapped during cementation
Inclusions provide time-specific record of oil accumulation

GOl threshold of 5% demonstrates an oil column

100

Oil zone samples
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Water zone samples
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Fluid Inclusion Analysis Torrens-1
Molecular Composition of Oil Inclusions (MCI)

Geochemical analysis of oil inclusions:
e (Gas chromatograms
e GC-MS Biomarker data

= Inclusion oil & adjacent oil stains have similar
composition & derived from same source
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Fluid Inclusion Analysis Torrens-1
Molecular Composition of Oil Inclusions (MCI)

Core 1 (Hyland Bay) Terrestrial organic matter
Core 2 (Fossil Head) = Permian deltaic-coastal source unit

Core 3 (Kuriyippi) — Marine organic matter
Carboniferous marine source unit
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Permian Petroleum Discoveries
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Evidence for a Permian Petroleum System

e Hydrocarbon geochemistry

e Source rock geochemistry

e Seismic anomalies - DHI's

e Fluid inclusion analysis — GOI, MCI
e Maturation history modelling

e Prospectivity
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Evidence for a Permian Petroleum System

e Hydrocarbon geochemistry

e Source rock geochemistry

e Seismic anomalies - DHI's

e Fluid inclusion analysis — GOI, MCI
e Maturation history modelling

® Prospectivity
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Conclusion

Widespread Permian petroleum system
Gas vs Liquid potential controlled by:

e Distribution of coaly shales

e QOutboard marine source facies?

e Maturation history
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