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Aims of this study
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Birrindudu Basin
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* Six Paleoproterozoic to Mesoproterozoic aged groups
* Very limited exploration- low well and seismic coverage
* Oil shows, fluorescence, hydrocarbon indications

Minor hints of base-metal mineralisation
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Linking the B|rr|ndudu to the Beetaloo
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Chronostratigraphic links
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Sedimentary packages of the greater McArthur
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Petroleum Supersystems in the Birrindudu
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Petroleum Supersystems

Differentiation between McArthur and Urapunga Petroleum Supersystems
« Differentiation within Urapungan Supersystem reflecting dlfferent source rocks (KyaIIa and Velkerri
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Petroleum Supersystems

* New data suggests higher overlap between McArthur and Urapungan Petroleum Supersystems

» Birrindudu oil stains sits within the zone of mixing
 Birrindudu Basin specific source rock geochemistry needed
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« Unconventional (shale oil or shale gas)

Basin-scale petroleum system elements

» Hypothetical conventional and unconventional petroleum
system elements defined based on lithology
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Source rock geochemistry
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a 600

Source rock geochemistry
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400

b C 490
Four formations have good to excellent organic richness

Potential to generate oil and gas
Thermal maturity ranges from immature to overmature (average oil window maturity)
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Seals

» 16 potential seal rocks
* No data available- all hypothetical
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Package | Stratigraphy and lithelogy | Poroeuml sopes (Reservoir] Seal  [Shabe-gas

= Unconventional shale-oil and -gas

* Nine potential unconventional plays

 Five factors to assess unconventional
systems:
1- Geology
2- Organic geochemistry
3- Mineralogy and brittleness
4- Stress fields and pressure
5- Gas composition
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Potential unconventional plays in the Birrindudu
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Potential

unconventional plays in the Birrindudu
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Mineralogy and brittleness
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@ Skull Creek Formation B Timber Creek Formation = Amos Knob Formation

¢ Seale Sandstone ® Fraynes Formation ]
X Campbell Springs Dolostone B Kunja Siltstone g Pear Tree Dolostone

¢ Mallabah Dolostone % Amos Knob Formation <
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0.2

Brittleness Index (Bl)
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Potential unconventional plays in the Birrindudu

Geology Geochemistry Mineralogy
Basin-scale Shale Eelpt]:_l Total Organic
petroleum thickness el oW Carbon (TOC Thermal maturity Mineralogy Brittleness
system (m)* surface wt %)
Magoon & Dow (m)
(1994)
L]
Stubb-Stubb(?) 210 01to 170 04% (n=1) Mat(“;i“:f c No data No data
Nero-Nero(7) 80 No data Mo data No data No data No data
45 to Max. 0.87% ov tLJr::D( Average britle
Timber-Timber(7) =300 - (average 0.2%, minerals 75%. Brittle
e stdev 0.2%, n= 16) ATEECE A average clays 13%
- stdev 50°C, n = 11)
, Immature to 2
Max. 8.1% Average brittle .
Fraynes- <100 | 2910992 | (average 1.5%. Overmature minerals 50%, | ¢S brittle to
Fraynes(?) tdev 1.7%. n= 43) (Average 457°C, lavs 28% brittle
stdev 1.7%. 0= 43) | ey 2790 n=35) | *verase clays 28%
Max. 2.1 wt%a Early o1l generation . .
Kumya-Kumja(7?) G0 0to 1538 (average 1 5%, (Average 437°C, f{;}tleﬂﬁlm;r;&/s Less brittle
stdev 0.2%, n = T7) stdev 1°C, n = 6) o Clays =2
Mallabal Max. 11.3% o tu:o Average brttle Less brittle to
atiabaf- 20 0to 1554 | (average 2.3%. Vermatre minerals 40%, €55 BrTe
Mallabah(7?) stdev 2.2%. n= 56) (Average 444°C_ et e T bnitle
o stdev 31°C, n=28)
M o g Average britle
Amos Knob- - 47 to - 0.60% S AT munerals 22%, Less ductile
Amos Enob(7) e 1609 I = TRl average clays 77% n=1)
) stdev 0.2%, n=8) stdev 5°C, n=3) h(u - 1)
Hinde-Hinde(7) 55 0 to 465 No data No data No data No data
Und.i_ﬂ‘?renmred No data No data No data No data No data No data
Birrindudu
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Package | Stratigraphy and lithetogy | Poroeuml sopen (Reservoir] Seal | Shabe-gas

Summary

 Numerous hypothetical conventional
and unconventional petroleum system
elements defined

* Source rock data demonstrates organic
rich intervals with potential to generate
oil and gas

 Limited porosity and permeability data
suggesting some good reservoir rocks

 No data for seal rocks

e Several units are favourable
unconventional targets

e Limitations with low amounts of data

@%8 NORTHERN e
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Future work

Data acquisition on legacy core
 TOC and programmed pyrolysis
* Porosity and permeability
* Organic reflectance
« XRD

* Organic geochemistry of Birrindudu Basin source
rocks

* |sotopes of kerogen and fluids across the greater
McArthur Basin

* Gas in fluid inclusion analysis
» Geochronology on wells with unknown formations
* Correlating to the greater McArthur Basin

Enhanced understanding of the Birrindudu
Basin and greater McArthur Basin

., : AGES2021




New updates to Digital Information Package DIP-014

Shale resource data from the greater McArthur Basin
D Revie, VJ Normington and AJM Jarrett

e R -
e B

Digital Information Package DIP 014
April 2021

.:. NORTHERN
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* April update- Version 12
* Over 100,000 samples

 Data has been streamlined into one
spreadsheet

 New Rock-Eval, Rock Mechanics,
XRD and Inorganic Geochemistry

 Newly updated data dictionary
 Download via GEMIS

Revie, Normington & Jarrett (2021)
https://geoscience.nt.gov.au/gemis/ntgsispui/handle/1/82595
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https://geoscience.nt.gov.au/gemis/ntgsjspui/handle/1/82595

Thanks

Amber.Jarrett@nt.gov.au
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