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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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Pedirka Basin-Poolowanna Trough

Play-Based Exploration Overview 1

• Play-Based Exploration

▪ Understanding of petroleum system 
in basin leads to identification, 
mapping and quantification of plays 
within basin

▪ Maps:

• Play elements

• Summary play maps

• Common risk segments

➢ Identification of sweet spots

• Analysis of plays using this 

process is not static

▪ Iterative feedback required 
following new information

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

“Exploration Pyramid” 1

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


Pedirka Basin-Poolowanna Trough

Play-Based Exploration Overview 2

Geological boundaries required for 

all elements of Petroleum System:

• Extent and type of Reservoir 

interval

• Hydrocarbon Charge:

▪ Extent of likely Source Rock

• Maturity of Source Rock

• Limits of potential migration 

from Source Rock

• Entrapment:

▪ Extent of Sealing interval

▪ Structural elements

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

Input data example1

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



Pedirka Basin-Poolowanna Trough

Stratigraphy and 
Plays Reviewed

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

Potential source rocks
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Structure and Petroleum System Events

MOOMBA

Schematic cross-section of the Eromanga, Pedirka and Simpson Basins



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

Poolowanna 1 (1977):

Recovered 9.5 barrels 

oil and gas to surface 

from Poolowanna Fm

Blamore 1 (2008):

Residual oil in 

Algebuckina Sst

Colson 1 (1978):

Residual oil in 

Poolowanna Fm



Pedirka Basin-Poolowanna Trough

Algebuckina Sandstone
Play Elements: Reservoir and Seal
• Reservoir:

▪ White, fine to coarse-
grained quartzose 
sandstone with granule 
and pebble layers and 
shale intraclasts
common in coarser 
beds. Minor lenses of 
siltstone and shale are 
locally developed.

• Seal:

▪ Cadna-owie/Murta 
Formations

▪ Pale grey 
siltstone/thinly 
interbedded dark grey 
siltstone, shale

Type Section (Wopfner et al., 1970



Pedirka Basin-Poolowanna Trough

Algebuckina 
Analogue 
Well:
Bauer 1
(Beach, 2011):

• Cooper Basin area of 

the Eromanga Basin

• Has produced 1.280 

million barrels of oil 

from the Namur Sst

11.4m 
column, 

10.67m NP, 
av ф 27.5%, 

av Sw 
37.3%

OWC 1370m 
(-1344.3m)

Excerpt from Composite Log
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Algebuckina
Type Well in 
region:
Blamore 1

(Central Petroleum, 2008):

• ”a positive indication of 

prior oil entrapment was 

seen with the intersection 

of a 15m plus residual oil 

column from 998m –

1023m (up to 60% 

staining) at the top of the 

Algebuckina Sandstone.” 

(Well Completion Report)

Blamore 1

Excerpt from Composite Log

Excerpt from Well 
Completion Report



Pedirka Basin-Poolowanna Trough

Play Element: Source Rock Maturity

• Potential source rocks in 

Poolowanna Trough region:

▪ Basal Jurassic lower 
Poolowanna Formation

▪ Triassic Peera Peera Formation

▪ Permian Purni Formation

• Maturity for hydrocarbon 

generation dependent upon:

▪ Type of organic matter present

▪ Depth of burial



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



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

• Purni Formation



Pedirka Basin-Poolowanna Trough

Play Extent: 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

• Purni Formation

▪ Algebuckina Sst play extent

NB: In theory - no chance of play being 

found outside of approximate extent 

of the play

▪ Extents only as good as data 
available
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Algebuckina Sandstone Structural Closures

• Present Day closures at Top 

Namur/Algebuckina

• 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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Plays Reviewed

Approximate extents of plays:

• Algebuckina Sandstone

• Poolowanna Formation

• Peera Peera Formation

• Purni Formation
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Summary of Plays Reviewed

Approximate extents of plays:

• Algebuckina Sandstone

• Poolowanna Formation

• Peera Peera Formation

• Purni Formation



Pedirka Basin-Poolowanna Trough

Play Analysis Data Available

• All 4 plays reviewed in study documented on the DEM 

Energy Resources website under individual Basins: 

• https://www.energymining.sa.gov.au/industry/energy
-resources/geology-and-prospectivity

• Shapefiles, GeoTiffs and layered PDFs of the results 

included in Basin in a Box Pedirka Basin on SARIG 

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

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