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Disclaimer

The information contained in this presentation has been compiled by the Department for Energy and
Mining (DEM) and originates from a variety of sources. Although all reasonable care has been taken
in the preparation and compilation of the information, it has been provided in good faith for general
information only and does not purport to be professional advice. No warranty, express or implied, is
given as to the completeness, correctness, accuracy, reliability or currency of the materials.

DEM and the Crown in the right of the State of South Australia does not accept responsibility for and
will not be held liable to any recipient of the information for any loss or damage however caused
(including negligence) which may be directly or indirectly suffered as a consequence of use of these
materials. DEM reserves the right to update, amend or supplement the information from time to time
at its discretion.
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Play Analysis in the Pedirka Basin-
Poolowanna Trough region

Play-Based Exploration Overview

. Location of Study Area

. Stratigraphy and Plays Reviewed

. Structure and Petroleum System Events

Exploration History, Hydrocarbon Shows and Well Data
. Algebuckina Sandstone Play Analysis

. Summary of 4 plays reviewed in the region
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Pedirka Basin-Poolowanna Trough
Play-Based Exploration Overview 1

“Exploration Pyramid” 1

SFR Maturation

» Play-Based Exploration

Prospect Identification

» Understanding of petroleum system

Prospect level Prospect focus*

in basin leads to identification, Evaluation Ero:fp?ct
. . B orfrolo
mapping and quantification of plays e
within basin P —— Risk
= Maps: Basin & Play Uncertainty
PS: Fvaluation / Prospect Image

* Play elements

¢ Summary play maps

« Common risk segments

» ldentification of sweet spots

Play quantification lead Play mapping,
FSD analogues  Porffolio  CRS Mapping, Uncertainty
lead density Exploration history

Geologic Models
\\ Geophysical Evaluation

Play focus*

Sequence Stratigraphy
Petroleum Systems
4D Basin History

Basin focus

* Analysis of plays using this

process is not static
- Plate sefting Regional maps

Tectonostratigraphic frame  Dafa management
Megasequences, Basin Fil  Mining legacy knowledge

» |[terative feedback required
following new information
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1 Royal Dutch Shell, 2014: Play Based Exploration, A Guide for AAPG’s Imperial Barrel Award Participation



https://iba.aapg.org/resources/training/play-based-exploration

Pedirka Basin-Poolowanna Trough
Play-Based Exploration Overview 2

Focus map
Input data example?! ARC Gis/
. : : Openworks Concessions
Geological boundaries required for parerhipe
all elements of Petroleum System:
_ Source and Maturity Map

» Extent and type of Reservoir Flux map SR Qulity

. Slicks/seeps Temperature

interval Inversion Timing Fetch map

» Hydrocarbon Charge: Tap Sl Taperch M
TA | Fault seal risk
TAIl Pressure Analysis

Timing

= Extent of likely Source Rock

« Maturity of Source Rock

Reservoir Facies Map

« Limits of potential migration lsopach AVO/
from Source Rock Porosity,/PermNet/ Amplitudes
Net to Gross Provenance

* Entrapment:

Top Reservoir Structure Map
Tectono-strat Timing

Velocity Sensitivity

Fault Analysis

» Extent of Sealing interval

=  Structural elements

Database Map

Wells /Penetration Map
Government of South Australia Success/Failure analysis
Risk statistics

Field Analoaues
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1 Royal Dutch Shell, 2014: Play Based Exploration, A Guide for AAPG’s Imperial Barrel Award Participation



https://iba.aapg.org/resources/training/play-based-exploration

Pedirka Basin-Poolowanna Trough
Location of Study Area

* Remote and harsh environment in
central Australia:

= Simpson Desert
» Several basins prospective for
hydrocarbons
» Jurassic-Cretaceous Eromanga
= Triassic Simpson
= Permian Pedirka
* Collaboration Between DEM-ERD,
Geoscience Australia and NT
Geological Survey as part of Australia’s

Future Energy Resources (AFER)
project
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Pedirka Basin-Poolowanna Trough

Stratigraphy and
Plays Reviewed
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COMMENTS

Reservoirs rely on

overlying marine shale seal.
Small anticlinal traps requiring
close seismic grid.
Intraformational seals rare.
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A

Thickness and extent strongly
structurally controlled requiring
close seismic coverage.
Variable quality, discontinuous
reservoirs.

Tight, potential seal to
underlying Permian where
present. Possible local
reservoir development as for
Arrabury Formation.

(See Cooper Basin)

\a N '
Fair + good gas - and oil -
prone source rocks, thermally
mature for oil generation.

Stuart Range Formation
could provide excellent seal.

Reservoir sands may be
developed in Crown Point
and Boorthanna Formations

AN AP

Flat to steeply dipping.
Locally highly structured.

205595-029)

Oil shows in NT sector
Potential for oil in SA sector

Oil and gas recovered in SA
sector

Potential for gas in SA & NT
sectors
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[ Potential source rocks



Pedirka Basin-Poolowanna Trough
Structure and Petroleum System Events
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Pedirka Basin-Poolowanna Trough
Exploration History and Hydrocarbon Shows

1950s: Exploration commenced

Licences first acquired by Santos

1957: First petroleum well - Oodnadatta 1
1963: Cooper Basin gas discovered

1976: First commercial hydrocarbon in
Eromanga Basin - gas from Namur 1

1977: Oil discovered in Poolowanna
Trough - uneconomic oil flows from
Jurassic and Triassic in Poolowanna 1

Several wells with oil and gas shows in

study area
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Pedirka Basin-Poolowanna Trough

Algebuckina Sandstone
Play Elements: Reservoir and Seal
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Pedirka Basin-Poolowanna Trough
Algebuckina [p—= & —=F—2 — ..
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Pedirka Basin-Poolowanna Trough
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Pedirka Basin-Poolowanna Trough
Play Element: Source Rock Maturity

ENVIRONMENT

3

JURASSIC
Early Mi

» Potential source rocks in
Poolowanna Trough region:

2700000

= Basal Jurassic lower
Poolowanna Formation

[l o T

= Triassic Peera Peera Formation

=  Permian Purni Formation

S

» Maturity for hydrocarbon
generation dependent upon:

uuuuu

= Type of organic matter present

= Depth of burial
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Pedirka Basin-Poolowanna Trough
Play Element: Hydrocarbon Charge

Rule of thumb:

Up to 20km from mature
source rocks is a reasonable
migration distance within
POrous reservoirs

Government of South Australia

“"?“ Department for Energy and Mining
37 R

20km migration window within Algebuckina
reservoirs above migration window
of Upper Poolowanna

Algebuckina reservoirs
Poobwanmwm 20km

1390000 E
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Map 10: Migration within Algebuckina from Lower Poolowanna source mcksl
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Pedirka Basin-Poolowanna Trough
Play Elements: Algebuckina Sandstone

« Outlines for Algebuckina Sst play:

= Reservoir extent
= Extent of seal above reservoir

= Extents of potential hydrocarbon
migration from mature source rocks
20km within reservoir:

 Lower Poolowanna
» Peera Peera Formation
e Purni Formation
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[ Map 22: Aigebuckina Sandstone play elements | 204224-160
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Pedirka Basin-Poolowanna Trough
Play Extent: Algebuckina Sandstone
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Pedirka Basin-Poolowanna Trough
Algebuckina Sandstone Structural Closures

* Present Day closures at Top
Namur/Algebuckina

e Structural closures within Algebuckina
play area at potential time of migration

= SA: Top Winton to Top
Namur/Algebuckina isopach

= NT: Top Cadna-owie to Top
Namur/Algebuckina isopach

* Closures defined by 2D seismic data
BUT seismic coverage is relatively poor
compared with Cooper Basin
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Pedirka Basin-Poolowanna Trough

Algebuckina Sandstone Struc

tural Closures
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* Present Day closures at Top
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= NT: Top Cadna-owie to Top
Namur/Algebuckina isopach
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Pedirka Basin-Poolowanna Trough
Plays Reviewed
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Pedirka Basin-Poolowanna Trough
Summary of Plays Reviewed

900000 1000000 1100000 1200000 1300000 1400000
© Blusbush 1
. . =] i
Approximate extents of plays: S : : : L
2 o
- “ u
+ Algebuckina Sandstone * - | oo
"
* Poolowanna Formation ¥
M o
* Peera Peera Formation g ‘ ‘
. . E © Adria Downs 1
 Purni Formation PR
\-.l <18 26 00
/ . . -\ oclagar ,
. ‘ - Pumi 1 h D ] VoL, A
WI‘I— __.wm:rﬁganmem“ ."" S \qt» fan dovey t LY Lo -~/ Putamurdie 1
o - curdi™ L A Mount Crispelt ] -\ Macumba 1 | & Joolowanna 1 "
= é:\}\"f’“ b i <4 Kithami 1 . - s 4
3 ; ' [ K ! v 0 Walkandi 1 + . +
=} %5 1 \ 4 I
| wib 7 " O Kuncherinna 1 i
. EOBI / P h%‘ﬂtﬁ ) Panieburra 1
T Noaes o /
T— N‘!I‘:im’iamﬂ e
i 2700
-¢'— H:h-?i \ gefichera 1 —
";f’#%“ & _Jﬁ‘? Todmorden t = O Immortafs 1
[ Rt . Yardinna 1 - Baikal 17
O F A 1,7
§ - -;:;:_m ! z¢_ Oodnadatta 1 " m"
St™-e A, - Lambinat ' - Oodnadatta Town Bore 2 -y Avengsr'1 *
D11 21 combico Uphote 2 N AP
Legend - Toodla 1 O Boomer 1 d_‘b
Polygons ' o Hm'i’ :’Q&
" Approximate extent of Alg i e play | — | . | = Wy 2
Government Of SOUth AUStra I 1a Approximate extent of Poolowanna Formation play : Hina 1 Tl _ E;::e vk?ql:nu 1 e Mullcarta Yepdcly R Willuiga 1
poorina 1 I + i
A Approximate extent of Peera Peera Formation play ___: la 1 ! _. )
Department for Energy and Mining Aoronimate axont of Pum Formation oy - Heane Koo 1 | Tt 2800
1333829 E 1350000 E 136 0000E 1370000 E 1380000 E 13900 00 E 140 142‘?715
OI 2|0 4|0 GIIO SID 190
KILOMETRES | Summary of plays reviewed in Pedirka Basin-Pool ina Trough |




« All 4 plays reviewed in study documented on the DEM
Energy Resources website under individual Basins:

» Shapefiles, GeoTiffs and layered PDFs of the results
included in Basin in a Box Pedirka Basin on SARIG

H

Pedirka Basin-Poolowanna Trough

Play Analysis Data Available

 https://www.energymining.sa.gov.au/industry/energy

-resources/geology-and-prospectivity

(https://map.sarig.sa.gov.au)
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Energy resources

Investment

Licensing and land access

Regulation

Prospectivity

Mesozoic Basins

3 Eromanga Basin

Otway Basin

» Industry > Energyresources > Prospectivity » Mesozoic Basins » Eromanga Basin

Eromanga Basin

On this page

» Summary » Prospectivity

» Figures

The Eromanga Basinis a Early Jurassic - Late Cretaceous basin. -

The Eromanga Basin encloses the multi-aquifer system of the Great
Artesian Basin and overlies late Palasozoic and older basins. It consists of |
a broad downwarp with two main depocentres — the Poolowanna Trough

and the Cooper region. i

See the Petroleum geology of South Australia. Volume 2: Eromanga Basin (Second edition) [ for

information on Eromanga, Pedirka, Arckaringa and Simpson basin structural and tectonic history, new
seismic mapping, litho- and biostratigraphy, source rocks and maturity, reservoirs, seals, trap development,
discovered reserves, field reviews, undiscovered potential, exploration history, infrastructure, economics

and land access considerations.

Simpson Basin

Renmark Trough

Polda Basin

Eromanga Basin plays

Poolowanna Formation Play, Poolowanna Trough region

Algebuckina Sandstone Play, Poolowanna Trough region



https://www.energymining.sa.gov.au/industry/energy-resources/geology-and-prospectivity/mesozoic-basins/eromanga-basin/algebuckina-sandstone-play,-poolowanna-trough-region

Contacts

Paul Strong, Chief Petroleum Geologist

Energy Resources Division
Department for Energy and Mining

11 Waymouth Street,
Adelaide, South Australia 5000
GPO Box 320

Adelaide, South Australia 5001
T: +61 438 825017

E: paul.strong@sa.gov.au

W: energymining.sa.gov.au
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