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Exploring for the Future - Introduction

@,

W "1« Amajor new investment in pre-

e competitive geoscience from the
Minister for Resources and Northern
Australia - $100.5 million over 4 years
(2016 — 2020)
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* Improving knowledge of potential oil
and gas, mineral and groundwater
resources in Northern Australia

* Resource exploration investment is
needed to ensure the discovery and
development of the next generation of
oil and gas resources

* New discoveries also support regional
development through economic growth
and the creation of new jobs
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« Bradshaw et al (1994) defined seven petroleum supersystems
Petroleum Supersystems across Australia; two are in the McArthur basin & regional coeval
basins.
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« Bradshaw et al (1994) defined seven petroleum supersystems
Petroleum Supersystems across Australia; two are in the McArthur basin & regional coeval
basins.
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Source rock geochemistry
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Revie & Normington (2018): Shale
Resource data from the greater McArthur

Data compilation of Isa Superbasin
and South Nicholson Basin completed
2018

Data plotted with pre-existing
datasets for the McArthur Basin
(Revie and Normington, 2018)

|dentified potential source rock
intervals

Target areas for future work under
EFTF
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Source rock geochemistry

13

a{ * More data required to understand
resource potential of these
formations.

* Infill sampling across the region
targeting potential Paleo- and
Mesoproterozoic source rock

167 intervals carried out in 2018.

« Data analysis is ongoing....

SRR
/ﬁ( Location ;)fwe-\l‘;rdrillhole ) i . .
{W \ B | used in this study Map showing the location of samples used in this study (red
":Lff""\@a (/ Bl wonssnnikswng 20 circles); the boundary of the Beetaloo Sub-basin
i (Department of Primary Industry and Resources, 2017); and
o Egstalooi SuEbasin L | L the South Nicholson Basin seismic survey overlying merged
- J I e N 7 - Sk : SEEBASE depth to basement image (Frogtech).
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Source rock geochemistry
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[%] of reaction

[54) of reaction

Kerogen kinetics

Kyalla Fm e Fomaton
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Velkerri Formation
‘Walton 2, 265.00m
A(/sec) 7.85E+13
Trmax 435°C
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Walton 2
265.0 m

Activation energy distribution (kcal/mol)
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Kerogen kinetic modelling
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wovees Type A(P&C) 0 mmeme Type B (P&C) = Type C (P&C) s Type D/E (P&C)

— —Type F (P&C)

Urapunga-3 Velkerri Fm 39.9m

GR10 Barney Creek Fm 232.8m ——— GR10 Barney Creek Fm 88.35m
o e Type A (Pepper & Corvi, 1995) =====Type B (Pepper & Corvi, 1995) == = Type C(Pepper & Corvi, 1995)
DIPO14_Shea_124m_Kyalla Fm ——— DIPO14_GR10_88m_Kyalla Fm ——— DIPO14_Walton2_265m_Velkerri Fm
e Type D/E (Pepper & Corvi, 1995) — —Type F (Pepper & Corvi, 1995) = GR10 Barney Creek Fm 232.8m
——— GR10 Barney Creek Fm 88.35m Urapunga-3 Velkerri Fm 39.9m —— DIPO14_Walton2_265m_Velkerri Fm
DIPO14_GR10_88m_Kyalla Fm =———DIP014_Shea_124m_Kyalla Fm

* Results plotted with standard kerogen types from Pepper and Corvi (1995).

* McArthur Basin source rocks have narrow activation energy and steep generation gradients.
 Similar to Type C organofacies; lacustrine (c.f. Type | kerogen).

» Some profiles similar to Type D/E organofacies (Type Il kerogen).
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Oil-source rock correlation: stable carbon isotopes

n-alkane carbon number

C12 C13 C14 C15 C16 C17 C18 C19 C20 C21 C22 (C23 C24 (C25 C26 C27 GC28 GC29 C30 C31 €32 C33 C34 G35

2 » Velkerri and Kyalla formation
— = = Kyalla Fm oil stains overlap
24 F . . . .
— = = Velkerri Fm oil stains « Barney Creek Formation has
s | : Jamison 1 DST oil a distinct isotopically enriched
Barney Creek Formation .
profile.

» Evidence for self-sourcing oil-
stains of the Velkerri

g Formation.

» Cross-over between Velkerri
and Kyalla formations in
Kyalla Formations oil stains.

2 « Jamison 1 oil similar trend to

Kyalla Formation self-sourced
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-4 - Altree 2, 1127 m - -A - Balmain 1,985 m - -& - Balmain 1, 1011 m
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Petroleum Supersystems

South Nicholson Region Stratigraphy Chart
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Petroleum Systems Analysis: Thermal and burial history the story so far...
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Petroleum Systems Analysis: Thermal and burial history of the Lawn Hill
Platform
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Petroleum Systems Analysis: Thermal and burial history of the Lawn Hill
Platform i
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Discussion & future work

« The EFTF has already delivered pre-competitive data improving the knowledge of Proterozoic
source rocks across northern Australia (Jarrett et al, 2018a & b).

 Where to next?

» Further investigation into differences in key geochemical parameters within a supersystem; e.g. the
Barney Creek Formation and Mt Les Siltstone.

* Regional perspective on burial history, timing and generation and application into the petroleum
supersystems concept.

e More data to come....
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