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Appendix A  Shale and tight gas exploration activity 

in eastern and northern Australia 

A.1 Introduction 

In order to identify all shale and/or tight gas plays with the potential to supply gas to either the 

east coast or Northern Territory gas markets, a comprehensive review of shale and tight gas 

exploration activity was conducted for all eastern and northern Australian basins. In addition, all 

public domain tight and shale gas resource information current to 2017 were compiled by play 

type. 

This information was used to determine the initial shortlist of basins most likely to be capable of 

supplying significant volumes of tight and/or shale gas to the East Coast Gas Market in the next 

five to ten years. Those areas where unconventional shale and tight gas exploitation is currently 

occurring ς or is likely to occur in the near future ς were considered priority areas for research. 

The data underpinning this review is all public domain and key sources include:  

¶ federal government reports and websites (e.g. AERA, 2018; UPR, 2015, 2016); 

¶ state and territory governments reports and websites (e.g. DNRM, 2017; DPCSA, 2017; 

Scientific Inquiry into Hydraulic Fracturing in the Northern Territory, 2018); 

¶ 3rd party reviews (e.g. EIA, 2013; AWT International, 2013), and; 

¶ industry intelligence sourced from company websites, ASX media releases and other news 

articles. 

A.2 Classification and assessment of petroleum resources 

To provide context for the analysis conducted in this appendix, the following section provides back 

ground information on the following themes: 

¶ the petroleum resource classification scheme; 

¶ resource assessment methodologies for unconventional resources, and; 

¶ classification of exploration status.  

This text within this section has been modified from AERA (2018). 

A.2.1 Petroleum resource classification scheme 

The petroleum industry in Australia uses the Petroleum Resources Management System (PRMS, 

2007) for classification of oil and gas resources registered on the ASX (ASX, 2014; RISC, 2013). The 
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description below is a summary of the PRMS (2007) and an overview published by the Society of 

Petroleum Engineers (SPE, 2007). 

Oil and gas reserves and resources are defined as volumes that will be commercially recovered in 

the future. Unlike the inventory of a manufacturing company, reserves are physically located in 

reservoirs deep underground and cannot be visually inspected or counted, but rather are 

estimates based on the evaluation of data related to the amount of oil and gas present. There is 

no definitive answer until the end of a reservoir's producing life. All reserve estimates involve 

some degree of uncertainty. The estimation of reserves volumes is generally performed by highly-

skilled individuals who use their experience and professional judgment in the calculation of these 

volumes. 

To take into account this uncertainty, the PRMS incorporates a central framework that categorises 

reserves and resources according to the level of certainty associated with their recoverable 

volumes (horizontal axis), and classifies them according to the potential for reaching commercial 

producing status (vertical axis). 

A graphical representation of the PRMS classification scheme is shown in Figure A.1. 

 



Appendix A Shale and tight gas exploration activity in eastern and northern Australia 

Rapid regional prioritisation for tight and shale gas potential of eastern and northern Australian basins | 3 

S
ta

g
e

 1
: R

a
p

id
 re

g
io

n
a

l p
rio

ritis
a

tio
n

 

 

Figure A.1 Graphical representation of the SPE/WPC/AAPG/SPEE resources classification system. The system 

defines the major recoverable resources classes: Production, Reserves, Contingent Resources, and Prospective 

Resources, as well as Unrecoverable petroleum (PRMS, 2007). The "Range of Uncertainty" reflects a range of 

estimated quantities potentially recoverable from an accumulation by a project, while the vertical axis represents 

the "Chance of Commerciality", that is, the chance that the project that will be developed and reach commercial 

producing status. 

 

A.2.1.1 Differences in classes (vertical axis) 

The four major recoverable resources classes defined by the PRMS are production, reserves, 

contingent resources, and prospective resources. There is also a distinct class for unrecoverable 

petroleum. These classes are shown on the vertical axis of the PRMS framework (Figure A.1). 

Production is the cumulative quantity of oil and natural gas that has been recovered already (by a 

specified date). This is primarily output from operations that has already been produced.  

Reserves represent discovered resources that are commercially recoverable and economical for 

development.  
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Contingent resources represent discovered resources that are potentially recoverable but not yet 

considered mature enough for commercial development. For contingent resources to move into 

the reserves category, the key conditions, or contingencies, that prevented commercial 

development must be clarified and removed. For example, all required internal and external 

approvals should be in place or determined to be forthcoming, including environmental and 

governmental approvals. There must also be evidence of firm intention by a company to proceed 

with development within a reasonable time frame (typically 5 years, though it could be longer). 

Prospective resources are estimated volumes associated with undiscovered accumulations. These 

represent quantities of petroleum which are estimated, as of a given date, to be potentially 

recoverable on the basis of indirect evidence but have not yet been drilled. This class represents a 

higher risk than contingent resources since the risk of discovery is also added. For prospective 

resources to become classified as contingent resources, hydrocarbons must be discovered, the 

accumulations must be evaluated and an estimate of recoverable quantities prepared. Prospective 

resource can also be converted directly to reserve if it is proved that it can be developed 

commercially after drilling and testing. 

Some petroleum will be classified as "unrecoverable" at this point in time. These are not 

producible by any projects that the company may plan or foresee. While a portion of these 

quantities may become recoverable in the future as commercial circumstances change or 

technological developments occur, some of the remaining portion may never be recovered due to 

physical or chemical constraints in the reservoir. The volumes classified using this system 

represent the analysis of the day, and should be regularly reviewed and updated, as necessary, to 

reflect changing conditions. 

A project may have recoverable quantities in several resource classes simultaneously. As barriers 

to development are removed, some resources may move to a higher classification. One of the 

primary distinctions between resources and reserves is that while resources are technically 

recoverable, they may not be commercially viable. Reserves are commercially viable and there is 

intent to develop them. 

A.2.1.2 Differences in categories (horizontal axis) 

Within any resource class other than production, volumes are placed into different categories 

based on their certainty of eventually coming out of the ground. Decisions to upgrade volumes to 

any category within a class are generally based on the technical certainty of volume recovery. In 

this discussion, the focus is on the reserve class, as these volumes are commonly the focus of 

public discussions regarding oil and gas company producing assets. 

The highest valued category of reserves is "proved" reserves. Proved reserves have a reasonable 

certainty of being recovered, which means a high degree of confidence that the volumes will be 

recovered. To be clear, reserves must have all commercial aspects addressed. It is technical issues 

which separate proved from unproved categories. 

"Probable" or "possible" reserves are lower categories of reserves, commonly combined and 

referred to as "unproved reserves," with decreasing levels of technical certainty. Probable reserves 
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are volumes that are defined as "less likely to be recovered than proved, but more certain to be 

recovered than Possible Reserves". Possible reserves are reserves which geological and 

engineering data suggests are less likely to be recoverable than probable reserves. 

The term 1P is frequently used to denote proved reserves, 2P is the sum of proved and probable 

reserves and 3P the sum of proved, probable and possible reserves. The best estimate of recovery 

from committed projects is generally considered to be the 2P sum of proved and probable 

reserves. Note that these volumes only refer to projects that are currently justified for or already 

in development. Total value of any resource base must include an assessment of the contingent 

and prospective resources as well as reserves. 

In order for volumes to move from one category to the next, the technical issues which cause 

them to be placed in less certain categories must be resolved. In the majority of cases, this 

requires that additional data must be obtained before any greater certainty can be recognised. 

This may include, among other things, the drilling of additional wells, the monitoring of current 

production to better understand performance or the implementation of a pilot to have greater 

confidence in the volumes that full scale development projects may eventually produce. 

A.2.2 Unconventional resource assessment methods 

There are three main classes of resource assessments ς generative, gas- or oil-in-place and 

estimated ultimate recovery (EUR).  

¶ Generative assessments assess the ability of a petroleum system to generate petroleum.  

¶ Gas- or oil-in-place assessments calculate the concentration of petroleum in the reservoir at 

the present day.  

¶ Estimated ultimate recovery assessments use petroleum production data and reservoir 

simulation models to forecast future production potential from the reservoir assuming a 

given set of parameters. EUR assessments can only be used for reservoirs with existing 

production, as they rely heavily on the known production characteristics of the reservoirs. 

For all three of these methods, it is possible to use a probabilistic assessment approach, defining 

parameters within the assessment as probability distributions in order to provide a statistically 

based range of possible outcomes. Probabilistic assessment reports typically give a low estimate 

(P90: 90% probability that at least this much oil or gas can be found in place), a middle estimate 

(P50: 50% chance of occurrence), and a high estimate (P10: only a 10% chance that this volume of 

oil or gas will be found or exceeded). 

An estimated recoverable volume is calculated by applying a recovery factor to the assessed 

volume of oil or gas. The recovery factor is intended to reflect risks in exploration (e.g. the need to 

ŦƛƴŘ ΨǎǿŜŜǘ ǎǇƻǘǎΩΣ Řŀǘŀ ǉǳŀƭƛty), risks in development (e.g. optimising drilling and hydraulic 

stimulation to the local stress regime for mobilisation of oil and gas), as well as other factors 

impacting development (e.g. government policy, uncertainties in project approvals, finance and 

infrastructure). In geologically well understood reservoirs with known production characteristics, 

and where current technology is able to recover a high percentage of oil and gas from the 
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reservoir, recovery factors for unconventional gas resources can be as high as 30%, and for shale 

oil between 2ς7% (EIA, 2013). 

As the contingent resource numbers are independently assessed to strict guidelines, they are 

relatively reliable.  

Uncertainties in prospective resource numbers are much greater. In addition to the inherent 

uncertainty in the numbers, the following factors need to be considered when interpreting this 

data. 

¶ The area covered by each assessment varies. Company numbers are reported for individual 

permits. In contrast independent assessments (for examples those by federal, state or 

territory government or independent assessors) have been conducted regionally to capture 

the entire play area.  

¶ Assessment methodologies differ and the data underpinning them may vary considerably in 

terms of amount, type and quality (as discussed above). 

¶ Recovery factors are very poorly defined, especially for shale and tight gas plays. 

These inconsistencies affect how resources are estimated and reported. As a result the relative 

prospectivity of basins cannot always be ranked directly based on contingent and prospective 

resource numbers alone. Further information on basin geology, petroleum systems and potential 

plays is required to more effectively evaluate basin prospectivity. 

A.2.3 Classification of exploration status 

The exploration status of each identified shale and/or tight gas play may be evaluated based on 

phase of development and project maturity following the PRMS scheme (Figure A.2; PRMS, 2007), 

taking into consideration uncertainties in resource numbers described above. 

Data used in this study to informally evaluate development phase, and hence exploration status, 

by play type at a basin level are listed below (see also Table A.1): 

¶ a list of key wells targeting each plays, although it should be noted that this list is not 

exhaustive, as there are inconsistencies between how wells have been classified depending 

on the information source, and; 

¶ the type of resource data (e.g. contingent or prospective) available for the play, if any, along 

with the associated uncertainties. 
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Figure A.2 Classification of development stages based on project maturity (PRMS, 2007). 
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Table A.1 Metrics used to assign exploration status in terms of development phases. 

Phase of development Project maturity Probable level of 
drilling activity 

Resources 

No exploration activity no active investigation/ 
regional desk top studies  

no well drilled  

Preliminary exploration investigation at play level initial drilling but no 
discovery 

?prospective resources 

Exploration investigation at prospect level discovery well ?prospective resources 

Early appraisal discovery but development 
not viable 

multiple wells contingent resources 

Appraisal discovery mature for 
development decision 

multiple wells contingent resources 

Development committed for or under 
development 

multiple wells reserves 
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A.3 Shale and tight gas exploration activity analysis results 

A comprehensive review of shale and tight gas exploration activity was conducted for all eastern 

and northern Australian basins, in order to identify all shale and/or tight gas plays with the 

potential to supply gas to either the east coast or Northern Territory gas markets. This material 

provided the foundation on which the nine short listed basins were chosen. 

The results of the industry activity review are summarised in Figure A.3 and Table A.2. This analysis 

shows that: 

¶ a total of 27 eastern and northern Australian basins contain possible tight and/or shale gas 

plays; 

¶ four basins are in the appraisal phase (Cooper, Gippsland and McArthur basins and the Isa 

Superbasin), and; 

¶ exploration is underway to varying extents in a further 5 basins (Amadeus, Bowen, Clarence-

Moreton, Georgina and Otway basins). 

Note preliminary exploration for shale gas has occurred in the Eromanga Basin, however this 

activity has now ceased due to poorer than expected results and the exploration status is currently 

considered to be inactive.  

All available public domain tight and shale gas resource information current to 2017 were 

compiled by play type, for all eastern and northern Australian basins. Although no reserves are 

currently booked for shale and/or tight gas plays, Table A.3 lists all published contingent and 

potentially recoverable gas-in-place resource numbers, along with the area covered by each 

assessment. Results show that: 

¶ a total of 17.1 Tcf of contingent shale and tight gas resources have been reported from four 

basins (Cooper, Gippsland, McArthur basins and the Isa Superbasin), and; 

¶ a total of 393.3 Tcf of potentially recoverable shale and tight gas-in-place resources have 

been reported from 12 basins.  

Note for some plays, multiple prospective resource estimates are available. To avoid double 

counting of resource numbers, Geoscience Australia has included the prospective resource 

number judged to be the best quality, based on the currency and rigour of the resource 

assessment.  

In the Cooper Basin, where it is common to drill a vertical well and produce from multiple 

intervals, contingent resource numbers do not separate out between shale and tight gas. As a 

result, no attempt was made to separate resource numbers from shale versus tight gas plays. 

Several reported resource numbers have also been excluded from the analysis, as follows. 

¶ Contingent resources of 0.14 Tcf (157 PJ) have recently been estimated sandstones in the 

Albany structure in the Galilee Basin (Comet Ridge, 2017). However based on the public 

information available, it unclear what proportion of this (if any) represents tight gas, rather 
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than conventional, so this contingent resource number is excluded from the analysis at this 

point. 

¶ The prospective recoverable resource estimate of 82 Tcf for the Toolebuc Formation shale 

gas play by AWT International (2013) has not been included, as this large resource size is 

inconsistent with poorer than expected exploration results (Exoma Energy, 2012; DNMR, 

2017).  
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Figure A.3 Australian basins classified by level of exploration activity for shale/ tight gas. Labelled sedimentary 

basins are those with reported contingent (2C) or prospective resources and on-going industry activity (as 

permitted by current regulatory environments). Basin outlines are sourced from Stewart et al. (2013), with the 

exception of the Isa Superbasin, which has been estimated from DNRM (2017). Oil and gas pipelines from GA 

(2015a). Key wells targeting shale and/or tight gas plays are also shown. Note that this well coverage is not 

exhaustive, as there are inconsistencies between how wells have been classified depending on the information 

source.  
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Table A.2 Summary of shale and/or tight gas plays in eastern and northern Australian basins, along with associated exploration activity. 

Basin State/ 
Territory 

Tight gas plays Shale gas plays Key wells 
targeting shale/ 
tight gas plays 

Shale/ tight gas exploration 
status 

Key References 

Adavale Basin QLD Log Creek 
Formation; Lissoy 
Sandstone; Cooladdi 
Dolomite 

Log Creek 
Formation; Lissoy 
Sandstone; Cooladdi 
Dolomite 

None No shale/ tight gas exploration 
activity. 

Draper et al. (2004); Jell (2013): 
DNMR (2017) 

Amadeus Basin NT Pacoota Sandstone; 
Stairway Sandstone 

Horn Valley Siltstone >34 wells fracture 
stimulated tight gas 
reservoir within 
conventional fields 

Production of gas from tight sands 
around conventional fields but no 
tight gas reserves or production 
data reported. Preliminary 
exploration for tight/shale gas. 

DSWPET (2011a); Vu et al. (2011); 
Warner (2012); AWT International 
(2013); Munson (2014); Central 
Petroleum (2017); Scientific Inquiry 
into Hydraulic Fracturing in the 
Northern Territory (2018) 

Arckaringa Basin SA  None Stuart Range 
Formation (biogenic 
gas only) 

None No shale/ tight gas exploration 
activity. (Preliminary exploration for 
shale oil only.) 

Goldstein et al. (2012); Linc Energy 
(2017) 

Bowen Basin QLD Showgrounds 
Sandstone; Rewan 
Formation (lower); 
Bandanna 
Formation; Tinowon 
Formation 

Bandanna 
Formation; Black 
Alley Shale 

~6 wells targeting 
tight gas 

Exploration for tight gas (Taroom 
Trough). Preliminary exploration for 
shale gas. 

AWT International (2013); Jell 
(2013); Hayes et al (2016); Nicholls 
et al. (2015); DNMR (2017) 

Clarence-
Moreton Basin 

QLD, NSW Koukandowie 
Formation; Raceview 
Formation; Gatton 
Sandstone 

Koukandowie 
Formation; Raceview 
Formation 

1 well fracture 
stimulated tight gas 
reservoir within 
conventional field 

Preliminary exploration for tight 
gas. No shale gas exploration 
activity. 

Wells and OôBrien (1994); AWT 
International (2013); Jell (2013); 
OôNeill and Danis (2013); Metgasco 
(2011, 2013); Ward and Kelly 
(2013) 

Cooper Basin SA, QLD Toolachee 
Formation; 
Daralingie 
Formation; Epsilon 
Formation; 
Patchawarra 
Formation 

Toolachee 
Formation; 
Roseneath Shale; 
Murteree Shale; 
Patchawarra 
Formation 

>40 wells drilled 
testing shale and 
tight gas plays 

Appraisal for shale and tight gas 
(2C resources booked for multiple 
shale and tight gas plays). Minor, 
past production from shale/ tight 
gas wells. 

Santos (2010); AWT International 
(2013); Goldstein et al. (2012); Jell 
(2013); DNMR (2017); DPCSA 
(2017) 

Darling Basin NSW yes  yes None No shale/ tight gas exploration 
activity. 

UPR (2015, 2016); Resources and 
Energy, New South Wales (2017a) 
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Basin State/ 
Territory 

Tight gas plays Shale gas plays Key wells 
targeting shale/ 
tight gas plays 

Shale/ tight gas exploration 
status 

Key References 

Eromanga Basin NT,SA,QLD Adori Sandstone Toolebuc Formation; 
Birkhead Formation; 
Westbourne 
Formation; 
Poolowanna 
Formation 

> 8 wells drilled 
targeting shale gas 
potential in the 
Toolebuc 
Formation 

No current shale/ tight exploration 
activity. Note initial preliminary 
exploration focused on Toolebuc 
Formation shale gas potential has 
currently ceased due to poorer 
than expected results. 

AWT International (2013); DNMR 
(2017); Exoma Energy (2012); Jell 
(2013); Munson (2014) 

Galilee Basin QLD Lake Galilee 
Sandstone 

Betts Creek Beds; 
Aramac Coal 
Measures 

None No shale/ tight gas exploration 
activity. 

Exoma Energy (2012); Hawkins 
and Green (1993); Jell (2013); 
Comet Ridge (2017a); DNMR 
(2017) 

Georgina Basin NT, QLD Arrinthrunga 
Formation; Georgina 
Limestone; Arthur 
Creek Formation; 
Inca Shale; Beetle 
Creek Formation; 
Thorntonia 
Limestone / Hay 
River Formation 

Arrinthrunga 
Formation; Georgina 
Limestone; Arthur 
Creek Formation; 
Inca Shale; Beetle 
Creek Formation; 
Thorntonia 
Limestone / Hay 
River Formation 

>22 wells targeting 
shale/ tight gas 

Exploration for shale and tight gas. DSWPET (2011b); Petrofrontier 
(2011); Vu et al. (2011); AWT 
International (2013); Jell (2013); 
Munson (2014); DNMR (2017); 
Scientific Inquiry into Hydraulic 
Fracturing in the Northern Territory 
(2018);  

Gippsland Basin VIC Lakes Entrance 
Formation; Strzelecki 
Group 

Strzelecki Group >$$ wells targeting 
tight gas 

Appraisal (2C tight gas resources 
booked for Wombat &Trifon-
Gangell fields). No shale gas 
exploration activity. 

Goldie Divko (2015); GA (2017a); 
Lakes Oil (2017) 

Gunnedah Basin NSW Black Jack 
Formation; Maules 
Creek Formation 

Black Jack 
Formation; Maules 
Creek Formation; 
Watermark 
Formation 

None No shale/ tight gas exploration 
activity. CSG (e.g. Narrabri Gas 
project) and conventional 
exploration only. 

AWT International (2013); OôNeill 
and Danis (2013); Comet Ridge 
(2017b); Santos (2017) 

Isa Superbasin QLD, NT None Lawn Hill Shale; 
Termite Range 
Formation; 
Riversleigh Siltstone 

~2 wells targeting 
shale gas 

Early appraisal for shale gas (2C 
resources booked for the Lawn Hill 
Shale and Riversleigh Siltstone). 

DNMR (2017); Jell (2013); Munson 
(2014); Armour Energy (2017a); 
Scientific Inquiry into Hydraulic 
Fracturing in the Northern Territory 
(2018) 

Laura Basin QLD Dalrymple 
Sandstone 

Dalrymple 
Sandstone 

None No shale/ tight gas exploration 
activity. 

Hawkins and Williams (1990); Jell 
(2013); DNMR (2017) 
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Basin State/ 
Territory 

Tight gas plays Shale gas plays Key wells 
targeting shale/ 
tight gas plays 

Shale/ tight gas exploration 
status 

Key References 

Maryborough 
Basin 

QLD Maryborough 
Formation 

Maryborough 
Formation (including 
the Goodwood and 
Cherwell mudstone 
members); Tiaro 
Coal Measures 

None No shale/ tight gas exploration 
activity. 

AWT International (2013); Blue 
Energy (2013); Jell (2013); DNMR 
(2017) 

McArthur Basin 
(including the 
Beetaloo Sub-
basin) 

NT Bessie Creek 
Sandstone; Moroak 
Sandstone; Reward 
Dolostone (fractured 
reservoir) 

Kyalla Formation; 
Velkerri Formation; 
?Vaughn Siltstone; 
Yalco Formation; 
Lynott Formation; 
Barney Creek 
Formation 

~35 wells targeting 
shale gas 

Early appraisal for shale gas ( 2C 
resources booked for the Velkerri 
Formation) 

Armour Energy (2017b); AWT 
International (2013); Munson 
(2014); Close et al. (2017); 
Scientific Inquiry into Hydraulic 
Fracturing in the Northern Territory 
(2018); Revie (2017a,b) 

Ngalia Basin NT Mount Eclipse 
Sandstone 

  None No shale/ tight gas exploration 
activity. 

Munson (2014); Scientific Inquiry 
into Hydraulic Fracturing in the 
Northern Territory (2018) 

Oaklands Basin NSW ?Coorabin Coal 
Measures; 
?Jerilderie sandstone 

?Coorabin Coal 
Measures ; ?Urana 
Formation 

None No shale/ tight gas exploration 
activity.  

OôNeill and Danis (2013); UPR 
(2015, 2016); Resources and 
Energy, New South Wales (2017a) 

Otway Basin SA, VIC Eumeralla Formation Crayfish Sub-group; 
Casterton Formation 

3 wells targeting 
tight gas 

Exploration underway for tight gas. Goldstein et al. (2012); AWT 
International (2013); Goldie Divko 
(2015); GA (2017b) 

Pedirka Basin NT,SA Purni Formation  Purni Formation None No shale/ tight gas exploration 
activity. 

AWT International (2013); Munson 
(2014); Scientific Inquiry into 
Hydraulic Fracturing in the Northern 
Territory (2018) 

South Nicholson 
Basin 

NT, QLD Constance 
Sandstone 

None None No shale/ tight gas exploration 
activity 

Jell (2013); Munson (2014) 

Surat Basin NSW, QLD None Walloon Coal 
Measures 

None No shale/ tight gas exploration 
activity. (Note some wells targeting 
tight gas in the underlying Bowen 
Basin have been incorrectly 
reported to be associated with the 
Surat Basin). 

Jell (2013): DNMR (2017);  
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Basin State/ 
Territory 

Tight gas plays Shale gas plays Key wells 
targeting shale/ 
tight gas plays 

Shale/ tight gas exploration 
status 

Key References 

Sydney Basin NSW Narrabeen Group; 
Illawarra Coal 
Measures; 
Shoalhaven Group 

None None No shale/ tight gas exploration 
activity. 

AGL (2017); OôNeill and Danis 
(2013); Ward and Kelly (2013) 

Tasmania Basin TAS Woody Island 
Formation 

Woody Island 
Formation 

None No shale/ tight gas exploration 
activity. 

Bacon et al. (2000) 

Warburton Basin NT, SA, 
QLD 

Pando Formation; 
Dullingari Group; 
Kalladeina Formation 

Dullingari Group None No shale/ tight gas exploration 
activity. 

Goldstein et al. (2012); Jell (2013); 
Munson (2014) 

Wiso Basin NT Montejinni Limestone Montejinni Limestone None No shale/ tight gas exploration 
activity. 

Central Petroleum (2011); Munson 
(2014); Scientific Inquiry into 
Hydraulic Fracturing in the Northern 
Territory (2018) 
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Table A.3 Best available estimate of shale and tight gas contingent and potentially recoverable prospective resources (Tcf) of eastern and northern Australian onshore 

basin.  The data presented here underpinned the decision on which basins to include in the basin short list. Please refer to the source references for further details on 

assessment area, methodology and associated uncertainties.  

Basin State/ 
Territory 

Assessment area Operator Contingent resources 
(Tcf) 

Potentially 
recoverable 
prospective 
resources (Tcf) 

Play type Reservoir Source 

1C 2C 3C Low Best High 

Amadeus Basin NT Regional; 3,440 
km2  

  - -   -  - 9.8  - Tight gas Pacoota Sandstone CORE (2017); 
DWSPET (2011) 

Amadeus Basin NT Regional; 7,395 
km2 

  -  -  -  - 11.3 -  Shale gas Horn Valley Siltstone CORE (2017); 
DWSPET (2011) 

Amadeus Basin NT Regional; 3,440 
km2 

  -  -  -  - 5.1  - Tight gas Stairway Sandstone CORE (2017); 
DWSPET (2011) 

Bowen Basin QLD Regional; 51,252 
km2 

  -  - -   - 97  - Shale gas Black Alley Shale AWT International 
(2013) 

Clarence-
Moreton Basin 

NSW Regional; 
4,407 km2 

  - -   -  - 11  - Shale gas Koukandowie 
Formation 

AWT International 
(2013) 

Clarence-
Moreton Basin 

NSW Regional; 
4,407 km2 

  -  -  -  - 10 -  Shale gas Raceview Formation AWT International 
(2013) 

Cooper Basin QLD ATP 855 
(Nappamerri 
Trough) 

Beach 0.34 1.57 5.84  -  - - Shale gas, 
tight gas 

Various Beach Energy 
(2015) 

Cooper Basin SA PRLs 33 to 49 
(Nappamerri 
Trough) 

Beach 0.95 1.95 3.9  -  -  - Shale gas, 
tight gas 

Various Beach Energy 
(2015) 

Cooper Basin QLD ATP 940 (100%) Drillsearch 0.22 0.77 1.85  -  -  - Shale gas, 
tight gas 

At Charal-1 and 
Anakin-1 

Drillsearch (2015) 

Cooper Basin SA CBJV (PPLs 7, 8, 
9, 11, 101, 102, 
113) 

Santos 1.73 3.52 6.84    Shale gas, 
tight gas 

Winnie 3D Shale Gas Company 

Cooper Basin SA PEL 115, 516 Senex 0.15 0.84 2.37  - -   - Tight gas Tight sands around 
the Hornet field 

Senex (2013) 
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Basin State/ 
Territory 

Assessment area Operator Contingent resources 
(Tcf) 

Potentially 
recoverable 
prospective 
resources (Tcf) 

Play type Reservoir Source 

1C 2C 3C Low Best High 

Cooper Basin SA PEL 516 (Allunga 
Trough) 

Senex 0.12 0.7 2.05  -  -  - Shale gas, 
tight gas 

Patchawarra 
Formation and 
Murterre Shale at 
Sasanof 1 

Senex (2013) 

Cooper Basin SA PEL 96 
(southwestern 
Cooper Basin) 

Strike 0.16 0.23 0.34  -  -  - Tight gas, 
coal 

Patchawarra 
Formation coals at 
Le Chiffre-1 and 
Klebb-1 

Strike Energy 
(2015) 

Cooper Basin QLD, SA Regional; 
Patchawarra Fm -
wet gas 14,426 
km2, dry gas 3,417 
km2; Epsilon Fm - 
wet gas 5,413 km2, 
dry gas 3,401 km2; 
Daralingie Fm - wet 
gas 4,691 km2, dry 
gas 3,102 km2; 
Toolachee Fm - 
wet gas 15,070 
km2, dry gas 2,725 
km2 

  -  -  - - 50.9 - Tight gas Toolachee, Epsilon 
and  Patchawarra 
formations 

AERA (2018) 

Cooper Basin QLD, SA Regional; 
Roseneath Shale -  
wet gas 3,834 km2, 
dry gas 3,403 km2; 
Murteree Shale - 
wet gas 3,454 km2, 
dry gas 3,291 km2 

  -  -  - - 6.9 - Shale gas Roseneath and 
Murteree shales 

AERA (2018) 

Georgina Basin NT, QLD Regional; 14,433 
km2 

   -  -  -  - 50  - Shale gas Arthur Creek 
Formation 

AWT International 
(2013) 
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Basin State/ 
Territory 

Assessment area Operator Contingent resources 
(Tcf) 

Potentially 
recoverable 
prospective 
resources (Tcf) 

Play type Reservoir Source 

1C 2C 3C Low Best High 

Gippsland 
Basin 

VIC VIC/RRL2 Lakes Oil 0.26 0.33 0.63  -  -  - Tight gas Strzelecki Group -
Wombat field 

Lakes Oil (2010, 
2017) 

Gippsland 
Basin 

VIC VIC/PRL2 Lakes Oil 0.13 0.39 0.53  -  -  - Tight gas Strzelecki Group ï
Trifon, Gangell and 
North Seaspray 
accumulations 

Lakes Oil (2009, 
2017) 

Gippsland 
Basin 

VIC Regional; 4,191 
km2 

 -  -  -  -  - 13.6  - Tight gas Strzelecki Group GA (2017a); AERA 
(2018) 

Gippsland 
Basin 

VIC Regional; 2,179 
km2 

 -  -  -  -  - 5.6  - Shale gas Strzelecki Group GA (2017a); AERA 
(2018) 

Gunnedah 
Basin 

NSW Regional; 8,631 
km2 

 -  -  -  -  - 13  - Shale gas Watermark 
Formation 

AWT International 
(2013) 

Isa Superbasin QLD ATP 1087 Armour 
Energy 

0.03 0.15 0.36  - -  -  Shale gas Lawn Hill Shale at 
Egilabria-2 DW1 

Armour Energy 
(2014, 2017b)  

Isa Superbasin QLD ATP 1087 Armour 
Energy 

 -  -  - 2.7 8.1 19.6 Shale gas Lawn Hill Shale Armour Energy 
(2015)  

Isa Superbasin QLD ATP 1087 Armour 
Energy 

-   - -  3.9 14 39.4 Shale gas Riversleigh Shale Armour Energy 
(2015)  

Maryborough 
Basin 

QLD Regional; 3,264 
km2 

  -  -   -  - 7 -  Shale gas Cherwell Mudstone 
(Maryborough 
Formation) 

AWT International 
(2013) 

McArthur Basin NT EP 171, EP 176 
(Batten Trough) 

Armour 
Energy 

-  -   - -  18.6 -  Shale gas Barney Creek 
Formation 

Armour Energy 
(2012, 2017a) 

McArthur Basin NT EP 176 (Batten 
Trough) 

Armour 
Energy 

 - -  --   - 0.1 -  Shale gas, 
tight gas 

Lynott Formation; 
Reward Formation 

Armour Energy 
(2017a) 
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Basin State/ 
Territory 

Assessment area Operator Contingent resources 
(Tcf) 

Potentially 
recoverable 
prospective 
resources (Tcf) 

Play type Reservoir Source 

1C 2C 3C Low Best High 

McArthur Basin  NT EP76, EP98, 
EP117 (Beetaloo 
Sub-basin) 

Origin 
Energy 

 - 6.6  - -  -  -  Shale gas B Shale member of 
the Velkerri 
Formation at 
Amungee NW-1H 

Origin Energy 
(2017)  

McArthur Basin  NT Regional; area 
unknown 

  -  -  -   11.8* 20.2* 29.3*
  

Shale gas middle Velkerri 
Formation 

Revie (2017); 
Weatherford 
Laboratories 
(2017); *assuming 
a generic 10% 
recovery factor  

Otway Basin SA, VIC Regional; wet gas 
628 km2; dry gas 
369 km2 

  -  -  -  -  1.6  - Shale gas Crayfish Sub-group; 
Eumeralla Formation; 
Casterton Formation 

GA (2017b); AERA 
(2018) 

Otway Basin SA, VIC Regional; 17,233 
km2 

  -   - -  -  5.8  - Tight gas Casterton Formation; 
Eumeralla Formation 

GA (2017b); AERA 
(2018) 

Perdirka Basin NT Regional; area 
unknown 

  -   - -  -  33.7 -  Shale gas Purni Formation NTGS (pers. 
Comm) 

TOTAL    -  17.1 -  -  393.3 -     
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Appendix B  Regional Maps 

 

Maps of the regional datasets are presented in Appendix B (Figures B.1 to B.22) and a full list 

of the datasets incorporated in the data inventory discussed in the main report. It is 

expected that in future stages of assessment, the range of factors and analysis undertaken 

will be broadened as basin short-listing is progressed.  

The datasets provide information on a range of factors seen as pertinent in the Rapid 

Regional Prioritisation Phase. They inform aspects relating to groundwater, surface water, 

environmental assets and social factors
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Figure B.1 Classification of principal aquifer types from the national hydrogeology map (Jacobson and Lau, 1987). 
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Figure B.2 Depth of groundwater bores in the basins analysed, derived from the National Groundwater Information System (BOM, 2016). 
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Figure B.3 Estimated salinity values, expressed as total dissolved solids (mg/L) for groundwater bores in the National Groundwater Information System (BoM, 2016). 
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Figure B.4 Density of groundwater bores found in the National Groundwater Information System, as displayed in Australian Groundwater Insight (BOM, 2015). 
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Figure B.5 Location of internationally important (Ramsar-listed) wetlands and nationally important wetlands (Directory of Important Wetlands in Australia) found within 

the extents of each basin area (DoEE, 2016a; DoEE, 2010). 



Appendix B Regional Maps 

Rapid regional prioritisation for tight and shale gas potential of eastern and northern Australian basins | 33 

S
ta

g
e

 1
: R

a
p

id
 re

g
io

n
a

l p
rio

ritis
a

tio
n

 

S
ta

g
e

 1
: R

a
p

id
 re

g
io

n
a

l p
rio

ritis
a

tio
n

 

 

Figure B.6 Geographic extent of areas with at least a moderate potential for groundwater-dependent ecosystems, as found in the Groundwater Dependent Ecosystem 

Atlas (BOM, 2017). 






















































































































































































































































































































































































































































































































