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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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GDE Mapping Leading to Play Analysis 
in the onshore Otway Basin

Why the inshore Otway 
Basin? 
• DEM has demonstrated 

undiscovered potential
• Discoveries can be 

connected
• Strategic location  -

connectional to the national 
gas pipeline. SE Australia gas 
market (nee 2027)

• Strategic gas storage 
potential



Otway Basin: Project Aim

• Commenced: 2020
• Completion: Q4 2023

Aim: 
• Generate new datasets 
• Generate new exploration concepts
• Stimulate the next phase of gas 

exploration in the onshore Otway Basin 
to supply South Australian customers 



Project Fast Facts

• Petroleum system model

• Expulsion maps per key intervals

Whole of 
Basin PSM

• Stratigraphic framework – 80 wells

• 7965km seismic interpretation

Seismic & 
Wells

• 772m of core interpreted

• 6 geology maps constrained

Cores & 
Maps
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Otway Basin Structure

The Otway Basin is made up of a series of 
(curvi-linear) buried hills and valleys 
(troughs) that have been filled in over time
A lot of time ~ 30million years

Penola TroughTantanoola Trough



Significant production from January 

1991 to Sept 2022:

▪ Total 444,717 barrels oil

▪ Total 2,444x106 m3/86.3Bcf gas

Multiple reservoirs:

Location of Study Area

Study area



Onshore SA Otway 
Basin Context

The onshore Otway 
Basin strategic 
location in the SE 
Australian gas market 
(in bright green)

Geological work done
• Victoria | Onshore
• GA | Offshore
• SADEM……..

[From -  Australian Energy Market Commission (AEMC)| 2023]



Play-Based Exploration Overview 1

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

“Exploration Pyramid” 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

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


A GDE Map is a Rolled Up 
Geological Map

A GDE Map is a cartoon 
style geology map that 
captures the depositional 
systems of a time slice of 
geology 



GDE Mapping Methods

PSM - Source Rock Modelling

Seismic – infill: horizons, faults and seismic facies mapping

Wells – framework: provided the fundamental correlation

GDE Mapping – All Levels

Porthos-1

Core – ground truthing: depositional environment

New Otway 
Opportunities
• Petroleum
• Gas storage
• Geothermal
• Hydrogen?
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From Cubitt et al. 2024

From Edwards et al. 2024

From Bendall et al. 2021

From Tiainen et al. 2024



PESA – Onshore Otway GDE Mapping

Photos from PESA core workshop 23/11/2023



GDE Maps PSM and Play 
Mapping Inputs

• Petroleum systems modelling 
(PSM) inputs

• Provide robust geological context:
• Prospects and leads
• Gas storage locations
• Carbon capture and storage 

(CCS) locations

• Exploration play mapping
• Common risk segment mapping



Stratigraphy and Plays Reviewed

Plays reviewed 

Source rocks



Stratigraphy and Plays Reviewed

Plays reviewed 

Source rocks



Play-Based Exploration Overview 2

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

Input data example1

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

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


Stratigraphy and Plays Reviewed

Plays reviewed 

Source rocks



Lower Sawpit Shale
[McEachern Sandstone]

• A new interpretation has 
been made for the 
McEachern Sandstone 
intervals of the Lower Sawpit 
Shale interval

• Previously interpreted as 
terrestrial crevasse splays a 
fresh look at the McEachern 
Sst interval has revealed an 
extensive interbedded deep 
lacustrine turbidite package



The McEachern Sst: 
Key Features 

There is compelling sedimentological evidence from 
multiple wells that support this interpretation, 
including:
• Typical crevasse splay features (deceleration, 

coarsening upward, abandonments) are absent
• Deep water context not flood plain (ie varves)
• Consistent Bouma sequences across all 3 wells
• Abrupt sandstone/deep anoxic mudstone shut offs
• Very good sandstone sorting, commonly massive
• Common loading and sub-aqueous slumping



McEachern Source Rock

There is spare capacity 
to take discovered gas to 
the market

An alternative interpretation
An alternative interpretation



Bungaloo 1

Jolly 1 ST1

Sawpit 2

Porthos 1

Penley 1

McEachern Sst GDE 

• Deep lacustrine turbidite intervals were 
interpreted in three regions of the 
Lower Sawpit/McEachern Sst interval 
(core and seismic facies)



McEachern Sandstone GDE Map

Lower Sawpit Shale [Late]

McEachern Sandstone

• Deep lacustrine 
turbidite intervals were 
interpreted in three 
regions of the Lower 
Sawpit/McEachern Sst 
interval (core and 
seismic facies)

McEachern Sst Distribution
A New Play Concept 



McEachern Sst Play 
Elements: Reservoir



McEachern Sst Play 
Elements: Seal



McEachern Sst Play 
Elements: Source



McEachern Sst Play 
Elements



McEachern Sst Play Map

Charged, sealed and reservoir

Charge ?



Stratigraphy and Plays Reviewed

Plays reviewed 

Source rocks



Pretty Hill Sst.

Fluvial channels
• Anastomosing 
• Braid
Flood plain
• Lakes (lacustrine)

B

B’ A

A’

Katnook 2

AA’



Pretty Hill Sst.

Fluvial channels
• Anastomosing 
• Braid
Flood plain
• Lakes (lacustrine)

B

B’ A

A’

AA’

~ Churinga 1
B’ B



Pretty Hill Sst. 
Distribution 

• Pretty Hill Sst. 
sediments enter the 
basin via canyons 
near Wanda 1 and 
disperse to the west 
(Robe Trough) and 
east (Penola Trough)



• Pretty Hill Sst. 
sediments enter the 
basin via canyons 
near Wanda 1 and 
disperse to the west 
(Robe Trough and 
east Penola Trough)

Pretty Hill Sst. 
Distribution 



Pretty Hill Sst Play Elements: 
Reservoir



Pretty Hill Sst Play Element: 
Seal



Pretty Hill Sst Play Element: 
Source



Pretty Hill Sst Play Elements



Pretty Hill Sst Play Map

Charged and sealed

Long range charge 
is needed

Seal needs to 
be better 

characterised



Stratigraphy and Plays Reviewed

Plays reviewed 

Source rocks



We Know It Is More Complicated - Regional Maps
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In Summary

• Using DEM’s onshore Otway GDE maps 
play fairway maps were constructed for 
all intervals

• These maps highlight regions where play 
fairways and the juxtaposing between 
source reservoir and regional seals

• It is hoped that this mapping and the 
greater PSM project helps renew interest 
in this basin and underpins a new phase 
of hydrocarbon and geologic gas storage 
exploration



Modelled Gas & Oil Expelled from Source Rocks

Modelled hydrocarbons 
expelled from source 
rocks:

• Gas from Laira 
Formation

• Gas from Upper 
Sawpit Shale

• Gas and oil from 
Lower Sawpit Shale

• Gas and oil from 
Casterton Formation



Acreage Release Nominations

Nominations sought now for a 
future acreage release for:

• Petroleum Exploration Licences

• Regulated Substances Exploration 
Licences

• Gas Storage Exploration Licences

• Geothermal Exploration Licences

Contact DEM to nominate



Free, New Data Products: Onshore Otway Basin

DEM has released its latest 
technical analysis of the onshore 
Otway Basin and highlighting 
regions of prospectivity. 

• Petroleum systems modelling 
(PSM) – Trinity files, movies and 
summaries

• Regional seismic interpretation – 
Horizons, faults, grids

• Chemostrat-based well tops – all 
wells

• Integrated core logs – from 23 
wells 

• Detailed and missing core imagery
• GDE maps – of all key intervals 

covered
• Play mapping  – of all key intervals
• Arcmap and Petrosys projects

Example Petrosys project (~66 maps)



Onshore Otway Basin Play Analysis Data Available

All plays reviewed in this study 

are documented on the DEM 

Energy Resources website 

under individual Basins: 

https://www.energymining.sa

.gov.au/industry/energy-

resources/geology-and-

prospectivity/mesozoic-

basins/otway-basin

https://www.energymining.sa.gov.au/industry/energy-resources/geology-and-prospectivity/mesozoic-basins/otway-basin
https://www.energymining.sa.gov.au/industry/energy-resources/geology-and-prospectivity/mesozoic-basins/otway-basin
https://www.energymining.sa.gov.au/industry/energy-resources/geology-and-prospectivity/mesozoic-basins/otway-basin
https://www.energymining.sa.gov.au/industry/energy-resources/geology-and-prospectivity/mesozoic-basins/otway-basin
https://www.energymining.sa.gov.au/industry/energy-resources/geology-and-prospectivity/mesozoic-basins/otway-basin


AEP 2024
Publications

Upcoming papers at AEP 
2024:
• GDE ~ Wed: May 22nd 

[10:45-12:15]
• McEachern Turbidites ~ 

Wed: May 22nd [10:45-
12:15]

• PSM ~ Wed: May 22nd 

[12:45-13:45]

Published last week



Acreage Release Nominations

Nominations sought now for a 
future acreage release for:

• Petroleum Exploration Licences

• Regulated Substances Exploration 
Licences

• Gas Storage Exploration Licences

• Geothermal Exploration Licences

Contact DEM to nominate
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• Jess Bonsell
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• Chris Cubitt

• Elinor Alexander

• Paul Strong

• Zoe French

• Jess Bonsell

• Steven Curnow

• Carmine Grasso

Data Delivery Team

• Jess Bonsell

• Steve Fabjancic



Contacts

Chris Cubitt and Paul Strong

Basin Prospectivity Team, GSSA

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



The Onshore Otway’s Troughs: Penola and Tantanoola

Basement

Laira Fm

Eumarella Fm

Sherbrook Grp

Dilwyn Fm

Sawpit SstBasement Basement

Casterton Fm

Basement

Laira Fm

Eumarella Fm

Sherbrook Grp

Dilwyn Fm

Sawpit SstBasement Basement

Casterton Fm





Conventional reservoir rocks 
are deposited in fluvial 
channel fairways

• Good quality source 
rocks are deposited in 
deep rift lakes (algal)

• Moderate quality source 
rocks were deposited on 
flood plains associated 
with fluvial channel 
fairways

~770m of core from 23 wells 
across the basin in all 
intervals

Core: Reservoir and Source Rocks
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