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GBA Prospectivity assessments: Stage 1
• Basins selected based on an initial stage of 

rapid regional prioritisation conducted by 
Geoscience Australia. 

• 27 onshore basins with the potential to 
deliver shale and/or tight gas to the East 
Coast Gas Market were assessed.

• Reduced to a shortlist of nine basins where 
exploration is currently underway.
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GBA Prospectivity assessments: Stage 2
• Regional geological evaluations 

and conceptualisations to 
establish a baseline 
understanding of the 
assessment regions.

• These data informed the 
assessment of relative shale 
and/or tight gas prospectivity. 



GBA Prospectivity assessments: Stage 2
• Relative prospectivity

assessments:
• provide an indication of where viable 

petroleum plays are most likely to be 
present within assessed regions

• Highlight areal and stratigraphic 
constraints on play extent

• These assessments helped 
construct likely development 
scenarios and refined the scope of 
Stage 3 impact assessments.



GBA Prospectivity Assessments: GBA regions
• Assessments occur within regions defined 

specifically for the GBA program – known 
as ‘GBA regions’.

• GBA regions identified not only on the 
known extent of each assessed geological 
basin, but including factors such as:
• data availability and quality;

• presence of a known petroleum system, and; 

• likelihood of development being able to 
deliver gas to market .



Prospectivity Assessments
• Undertaken following detailed 

evaluations of the structure 
and stratigraphic architecture 
in each GBA region.

• These provided the geological 
framework and properties of 
stratigraphic sequences hosting 
potential petroleum resources.



Prospectivity Assessments
• Criteria to assess the relative 

prospectivity for shale, deep coal and 
tight gas plays were selected from 
evaluated geological properties, e.g:
• Formation thickness and extent

• Source rock properties

• Reservoir characteristics

• Pressure regimes

• Separate criteria were developed for 
different play types. Source: Schenk and Pollastro (2002); Cook et al. (2013b); Schmoker et al. (1995)

See Stage 2 reports for reference details: https://www.bioregionalassessments.gov.au/gba

https://www.bioregionalassessments.gov.au/gba


Prospectivity Assessments
• Input maps were developed from classified 

parameters representing each criteria.

• Input parameters were assigned a ranking 
between zero and one (absent = zero).

• Classified input parameter maps were multiplied 
together to highlight relative prospectivity for 
each play type by formation.

• Combined relative prospectivity maps for each 
play type were created by taking the maximum 
prospectivity value of the formation-specific maps 
for that play type.



Prospectivity Assessments: Example classified data

Cooper Basin – Murteree Shale



Prospectivity Assessments: Cooper GBA region
• Defined by the outline of the Cooper Basin

• Upper Carboniferous–Middle Triassic basin,

• Does not outcrop at the surface,

• With the overlying Jurassic–Cretaceous 
Eromanga Basin forms Australia’s most 
developed onshore oil and gas province.

• A range of unconventional gas plays in the 
Cooper Basin are currently of interest, with 
a focus on shale, tight and deep coal gas 
hosted within the Permian succession. 



Prospectivity Assessments: Cooper GBA region
• Three Cooper GBA region play 

types were assessed:
• Shale gas plays (Patchawarra

Formation, Roseneath and 
Murteree shales).

• Wet and dry deep coal gas plays 
(Toolachee, Epsilon and 
Patchawarra).

• Basin-centred tight gas plays 
(Gidgealpa Group).





Prospectivity Assessments: Cooper GBA region
• Areas of higher prospectivity were 

identified within most depocentres:

• This is consistent with recent exploration activity. 

• Relative prospectivity maps inform where the plays are most likely to be 
present within the basin.

• The Nappamerri Trough; 
• Patchawarra Trough; 
• Windorah Trough; 
• Allunga Trough, and; 
• Wooloo Trough.



• Defined by the extent of the Beetaloo Sub-
basin:
• Mesoproterozoic basin,

• Overlain by younger basins,

• Particularly prospective for unconventional 
resources.

• Several shale gas plays in the Beetaloo
Basin are currently of interest, with a focus 
on the Velkerri and Kyalla formations.  

Prospectivity Assessments: Beetaloo GBA region



Prospectivity Assessments: Beetaloo GBA region
• Three Beetaloo GBA region play 

types were assessed:
• Velkerri Formation (Amungee

Member) dry gas play.

• Velkerri Formation (Amungee
Member) liquids-rich gas play.

• Kyalla Formation liquids-rich gas play.

• The extent of the Hayfield 
sandstone member liquids-rich gas 
play, was derived from previous 
work (Côté et al., 2018) .



Due to data limitations, likely prospective play areas in the Beetaloo
GBA region were determined through the use of play fairway 
analysis rather than prospectivity mapping as in the Cooper Basin.



• Results demonstrate that:
• The Amungee Member of the Velkerri Formation is 

potentially prospective for either liquids-rich or dry gas 
over most of the Beetaloo Sub-basin extent.

• The Kyalla Formation liquids-rich gas play and the 
Hayfield sandstone member liquids-rich gas/oil play are 
primarily restricted to the central part of the eastern 
sub-basin.

Prospectivity Assessments: Beetaloo GBA region



• Defined as the area of the Isa Superbasin
that contains an identified shale gas system 
from which future development could 
result in delivery of gas within five to ten 
years:
• Overlain by younger basins,

• Paleo–Mesoproterozoic.

• New data recently acquired by Geoscience 
Australia’s Exploring for the Future program will 
help further define the basin. 

Prospectivity Assessments: Isa GBA region



Prospectivity Assessments: Isa GBA region
• Two Isa GBA region plays were 

assessed:
• Lawn Supersequence shale gas 

play.

• River Supersequence shale gas 
play. 



As with the Beetaloo GBA region, data for assessing play prospectivity
is limited in the Isa GBA region. Hence, play fairway analysis was used 
to map the distribution of known Isa Superbasin shale gas plays. 



• Results demonstrate that:
• The River Supersequence is 

potentially prospective for shale gas 
over most of the Isa GBA region.

• The Lawn Supersequence is most 
likely prospective over the central 
and eastern parts of the region.

Prospectivity Assessments: Isa GBA region



Summary
• As part of the Australian Government’s Geological and Bioregional 

Assessments Program, Geoscience Australia has undertaken detailed 
studies on the stratigraphic and structural architecture of defined 
regions within three highly prospective onshore petroleum basins.

• A relative prospectivity mapping process has been undertaken in 
these regions, identifying and mapping the likely extent of shale, tight 
and deep coal gas plays.

• These maps provide key inputs into Stage 3 of the GBA program, 
indicating areal and stratigraphic constraints that support further 
work on likely development scenarios, impact assessments, and 
causal pathways for each GBA region.
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