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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
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. Project aim & location of study area Why the inshore Otway
. Gross Depositional Environments (GDE) Basin?
mapping * DEM has demonstrated
_ _ undiscovered potential

3. Play-based exploration overview DT ey
4. Stratigraphy of study area and plays reviewed connected
5. Lower Sawpit Shale (McEachern) play analysis Strategic Jocation -

_ _ connectional to the national
6. Pretty Hill Sandstone play analysis gas pipeline. SE Australia gas
7. Data availability market (nee 2027)
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Modified from Beach Energy

Project Fast Facts

Whole of
Basin PSM

Seismic &

Cores &
Maps

e Petroleum system model
e Expulsion maps per key intervals

e Stratigraphic framework — 80 wells
e 7965km seismic interpretation /

e 772m of core interpreted /
e 6 geology maps constrained
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Onshore SA Otway
Basin Context

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

Geological work done
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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
S ERYA EVANETOS
Common risk segments
> ldentification of sweet spots

Analysis of plays using this process
is not static

= |[terative feedback required
following new information

Government of South Australia

Department for Energy and Mining

SFR Maturation

Prospect Identification

Prospect level
Evaluation

“Exploration Pyramid” 1

Prospect focus*

lay Creation

Basin & Play
Fvaluation

4

Prospect
Portfolio

Volumetrics
Risk
Uncertainty

Prospect Image
Geologic Models

Geophysical Evaluation

Play focus*

Play quantification

lead Play mapping,

FSD analogues  Porffolio  CRS Mapping, Uncertainty
lead density Exploration history
Basin focus Sequence Stratigraphy

Petroleum Systems
4D Basin History

Plate sefting Regional maps
Tectonostratigraphic frame  Dafa management
Megasequences, Basin Fil  Mining legacy knowledge

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

A GDE Map iIs a Rolled Up
Geological Map
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A GDE Map is a cartoon
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GDE Mapping — All Levels

GDE Mapping Methods ff.%dé\/ /
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PESA — Onshore Otway GDE Mapping
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GDE Maps PSM and Play
Mapping Inputs

* Petroleum systems modelling
(PSM) inputs
* Provide robust geological context:
* Prospects and leads
* Gas storage locations

e Carbon capture and storage
(CCS) locations

Exploration play mapping
Common risk segment mapping
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D Plays reviewed
Stratigraphy and Plays Reviewed [] source rocks
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Stratigraphy and Plays Reviewed

D Plays reviewed
D Source rocks
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Play-Based Exploration Overview 2

Focus ma

1 P

Input data example ARC Gis/
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for all elements of Petroleum
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Top Reservoir Structure Map
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Velocity Sensitivity

Fault Analysis
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= 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
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D Plays reviewed
Stratigraphy and Plays Reviewed [] source rocks
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McEachern Sandstone - | (At
intervals of the Lower Sawpit ST
Shale interval | ( |
Previously interpreted as 411
terrestrial crevasse splays a RN
fresh look at the McEachern 3 It
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lacustrine turbidite package L




RunNcaLos |
3031:59m

The McEachern Sst: o —— '
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

Government of South Australia
Department for Energy and Mining




McEachern Source Rock

An alternative interpretati
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McEachern Sst Distribution

McEachern Sandstone GDE Map

A New Play Concept

Deep lacustrine
turbidite intervals were
interpreted in three
regions of the Lower
Sawpit/McEachern Sst
interval (core and
seismic facies)
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McEachern Sst Play
Elements: Reservoir
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Pretty Hill Sst Play Map

Limit of Pretty Hill Sandstone

Qil show in Pretty Hill Sst

Oil and gas shows in Pretty Hill Sst .

Gas show in Pretty Hill Sst

Sealed Pretty Hill Sst alluvial fan above mature
Upper Sawpit Shale

Sealed Pretty Hill Sst alluvial fan requiringcharge

Sealed Pretty Hill Sst river (anastomosing and braid)
above mature Upper Sawpit Shale

Sealed Pretty Hill Sst river possibly charged by N

mature Upper Sawpit Shale - migration required

Pretty Hill Sst river above mature Upper Sawpit Shale,
but below Windermere Sst - potentially no seal

Pretty Hill Sst river possibly charged by mature Upper Sawpit
Shale, but below Windermere Sst - potentially no seal

Possible migration into Pretty Hill Sst from Lower Sawpit
Shale via Sawpit Sst and Upper Sawpit Shale rivers
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We Know It Is More Complicated - Regional Maps \
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\
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

720U 7

Government of South Austra

5900000

5860000

400000

Kingston SE
W‘,l 2 3

<~ Sooc Bore 1

S
SRSt Clair 1

420000

ﬂg\

440000

- 359

=100,

460000

(o}

‘ szlmmu

BN TR
L % t

480000

Culture polygons

Petroleum Production Licences
Petroloum Retention Licences

., Petroleum Exploration Licences

“OTWAY \
BASIN ")
N

&N i
@209 N\ Q- sn

A N
) BoolLagoon1 N\

N\
) “\
O Porthos 1 N

3 Wi 1
s m‘:’?’mmusomm

O Killanoola Southeast 1

Woatherall 1

Penola
-

.}-T R :\\>

\_1 Department for Energy and Min

KILOMETRES

< Lake Bonney 1

Total gas \
expelled from X ' "“”'"""’ !
Otway Basin 2
S source rocks
s °
=3
3
3
8
€
% g
g .
g 3
g [ S—
SOUTHERN OCEAN
8 i b
g o
& . | e - Argonaut 1A
WA
= ™\ Government of South Australia
s \‘T’/ Department for Energy and Mining
13934 26 E 14000 00 E 140200 E
0 10 20 30 40 50

s MeNamara Park 1

S

>, Kentgrove 1

4&‘53 Bunt Sait 1
nt Salt Structure 1

x‘»no las Point 1
w‘tﬁ jorthumberiand 1

1404000 E

- Robertson 1

VICTORIA

/SOUTH AUSTRALIA

Tilbooroo
Zawpa 1

¥ Caroline 1

1410122E

Total Gas expelled from Otway
Basin source rocks, bcf/sq km

3646 03

3700008

3720008

5920000

5900000

5840000

5820000

380000 400000 420000 440000
N
/
mng:am;se &3
< Sooc Bore 1 . F e i,
- Wanda 1
> 503 & g eton Coal 207
= )
20 Bl - 350
20
2
A
& | 2 S
h
5 5cmm¢u 2 o) Cameiback 13 iR 1
\ \ N
4 ‘(; 1owiwat \ gl 8

v gRoM

| N

S
Fe m.m.u_s wamp 1 "‘

460000

480000

Culture polygons

Petroleum Production Licences
Petroleum Retention Liconces

_—————_ Petroleum Exploration Licences

N ‘
- 520 N\
h X 1N
e
200 N\ r 533
G \\ he .
A N\
<)~ Bool Lagoon 1 ™

-4%: D

> R

(- Cowrle 303, Kistanoola South 1

(O Killanoola Southeast 1
© Weatherall 1

—ME&!AW'!

\ %\é’ﬁ"ﬁan

P'nola

Total oil ]
expelled from < Hatherleigh 1
Otway Basin
source rocks £ s
° Bendel
3 Ll"‘"
o~ S Sgh-‘-‘otd Beach 1
S's
o
=
Ez

SOUTHERN OCEAN

g \
g "
@ 1 L] <) Argonaut 1A
WA
!:s; '
. . Government of South Australia
s Department for Energy and Miring
13934 26 E 1400000 E 1402000 E
0 10 20 30 40 50
KILOMETRES

Ln
of 1Anﬁ&n7""" 7 PR
I +x mngtiw' :

PEL 680

st 3

(- Burrungule 1
(- Compton 1
Mount Gambier
g,a McNamara Park 1

A

) Lake Bonney 1

- Kentgrove 1

4‘,‘2 Sunt Salt 4
int Sait Structure 1

4 Douglas Point 1
- ‘.“,ﬂ:,}-,'mmnmm

o

1404000 E

source rocks, mmbbl/sq km

Porthos 1 L& Robertson 1.
N

'**""'”‘" ! 4 Tibooreo
;’5 Patrick 11a I 2awpht 1

%,

/SOUTH AUSTRALIA
VICTORIA

\

dc.mbm

—*-Oichl

—a. W-C

14101 22E

Total Oil expelled from Otway Basin

3646 03

3700008

3720008

3740008

360740§ 380000S




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
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Keywords:

As part of an integrated and geophy | study,
conventionally cored intervals from the lower-most stratigraphic section
of the onshore South Australian part of the Penola Trough, Otway Basin
have been reviewed and reinterpreted.

The three cored wells; Bungaloo-1 (cares 3 and 4), Jolly-1ST1 (cores 1,
2, 3 and 4) and Sawpit-2 (cores 1, 2 and 3), were described using a
*quick-look’ approach to determine gross lithological and
sedimentalogical information,
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Gross depositional environment (GDE) maps were made for six key segcence descatad diactty o1 £ [ vt
intervals in the onshore portion of the Jurassic to mid-Cretaceous Otway o
Basin in South Australia. The Department for Energy and Mining (DEM)
has undertaken this comprehensive review (including a petroleum
systems model - PSM) so as to stimulate conventional il and gas
exploration but also to inform Carbon Capture and Storage and
subsurface hydrogen storage plays.

The GDE maps are the culmination of geological understanding in each
interval with results from whole of-basin (chrono-stratigraphic) well
correlation, seismic horizon/fault mapping, seismic facies interpretation
and core interpratation integrated. Also, where available, interval-
specific bare hole image (BHI) derived paleo-current directions were
added, along with petrology and biostratigraphic information. The
Abstract: | mapping reveals varied GDEs including deep lacustrine affected by ice, a
lacustrine turbidite system, ext ine, plain
and ribben-like alluvial fan aprons.

Well penetrations were used to control seismic horizon picking with syn-
depositienal faulting 2 key driver in understanding both the style and
axes of deposition. The resulting isopachs and interval-active (growth)
faults functioned as the backdrop for well signature maps. Independent
core interpretation was then used as primary depositional evidence,
giving spatial context and locally informing seismic facies. Subsequently
seismic facies interpretations were made away from well control allowing
for complete GDE map coverage for all six intervals.

These powerful integrated datasets together with the PSM are focussed
at firstly stimulating renewed explorer interest in this basin and then
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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

20Uy, Government of South Australia
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Thanks!

Seismic Team GIS Team

» lain Campbell » Steven Curnow

+ Tim Rady » Jess Bonsell

» Rob Kirk Photography/DB Team
Wells Team « Cat Stevens

* Betina Bendall *  Chris Cubitt

Core Team » Steven Curnow

*  Chris Cubitt *  Witold Seweryn

* Paul Strong » Jess Bonsell

* Sharon Tiainen + Alan Sansome

+ Dave Groom & Dale Groom (and the Products Team

entire Tonsley core team)

*  Chris Cubitt
PSM Team

* Elinor Alexander
+ Casey Edwards & Tony Hill

* Paul Strong
GDE Mapping Team

* Zoe French
*  Chris Cubitt

* Jess Bonsell
+ Tim Rady

»  Steven Curnow
* Rob Kirk

* Carmine Grasso
* Sharon Tiainen

Data Delivery Team
Play Mapping

* Jess Bonsell
» Paul Strong

* 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

> <
I-ll Government
of South Australia

Department for
Energy and Mining

AUSTRALIA
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Core: Reservoir and Source Rocks

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

Flood Plain Source
10%

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 eustring Source
flood plains associated 40%
with fluvial channel
fairways

Lower Delta Plain
Reservoir

Delta Front Reservoir

Fluvial Plain

Reservoir
/ 46%
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