Play mapping workflow: a practical example
from the onshore Otway Basin, South

Australia
Discovery Day 2024

Geological Survey of South Australia

Paul Strong | 28 November 2024
Acknowledgements | Chris Cubitt, Rob Kirk and Tim Rady

DISCOVERY DAY




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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Click here for link to Otway Basin Petroleum Systems Model 2023 data
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https://www.energymining.sa.gov.au/industry/energy-resources/data-centre/basin-data-compilations-and-interpretations/otway-basin
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Play-Based Exploration

= Understanding of petroleum
system in basin
» identification, mapping and
guantification of plays

= Maps:
* Play elements
e Summary play maps
* Common risk segments
» ldentification of sweet
spots

Analysis of plays using this
process is not static

= |terative feedback required
following new information
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SFR Maturation

Prospect Identification

Prospect level
Evaluation

“Exploration Pyramid” 1

Prospect

Portfolio
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Risk

Play Creation

Basin & Play
Evaluation

Uncertainty
Prospect Image
Geologic Models

Play quantification lead Play mapping,

\\ Geophysical Evaluation

FSD analogues  Porffolio  CRS Mapping, Uncertainty

lead density Exploration history

Sequence Stratigraphy

Basin focus
Petroleum Systems

4D Basin History

Plate sefting Regional maps
Tectonostratigraphic frame  Data management

Megasequences, Basin Fil  Mining legacy knowledge

1 Royal Dutch Shell, 2014: Play Based Exploration, A Guide
for AAPG’s Imperial Barrel Award Participation
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https://iba.aapg.org/resources/training/play-based-exploration
https://iba.aapg.org/resources/training/play-based-exploration

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
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Input data example?!
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Top Reservoir Structure Map
Tectono-strat Timing

Velocity Sensitivity
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Database Map
Wells/Penefration Map
Success/Failure analysis
Risk statistics

Field Analoaues

1 Royal Dutch Shell, 2014: Play
Based Exploration, A Guide
for AAPG’s Imperial Barrel
Award Participation
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Fractured Basement
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https://sarigbasis.pir.sa.gov.au/WebtopEw/ws/samref/sarig1/cat0/Record?w=NATIVE%28%27allfields%2Ctext+ph+is+%27%27Kirk%27%27%27%29&sid=a0e38dd4fd3341e6bead9128ace9417e&upp=0&order=native%28%27title%27%29&rpp=10&r=1&set=23&m=27

SP:

.00

p. 10

.20

139°48' 140°00" 140°12" 140°24' 140°36' 140°48°
8 R
8 e \\\
/ S
o
g \\»\\
I <
A 37°00"
g h
a i \
- N
3 e 'Lucindale-1
I o 3
\ 7. 0
3 ., 37012
sl | ®Lake Hawdon-1 LW Robertsonit,
i & ° o B
\ 5 ]
X East Avenus-1 .0
° Bungaloo-1 S
: - % o Sawpit-1
st Clair-1
37°24'
g ° Vi %o
e o o,
C i ®Biscuit Flat-1 3 ¢ ﬂm
Lake George-1 £ J oo
& 3
Lo |
s R ®Rendelsham-1 v 4
L A""‘""'”’ e 37°36'
2023 Top. Bosemert_»_Mimgedord XY_DEFTH 2
3 2000 4000 6000 8000
25hm 37°a8°
casey 08 2023 \
e W0 o =y F

87-159_FBHG) O, 96810
| |

300.0

_FMIG,@36.88_FMIG, 432.091_RMI®
| I

|
- CS0-11_FMIG -
400.0

Core Description

o ©

Government of South Australia

Department for Energy and Mining
Department for Energy and Mining: South Australia
Gross Depositonsl Environment  Deposiional Envirenmen
Country (State): Australia (South Australia) Spud Date: 01/12/1988 1 Fwaran [
Basin: Otway (Onshore SA) KB/RT. 67.97m [ o
Permit (2022) PEL 32 TD: 3,478.073m 1 e [
Well Operator Ultramar Depth Shift: ~ C3/-0.6m & C4/-1.5m [ e [ rucasantacommer
[ [
[ [
Author: Ultramar & P. Strong (DEM-July 2023) Scale: 1:40 [ E—
Compiled By: C. Cubitt [DE-GDE] (SADEM - July 2023)
Depth & Stratigraphy Measurement Description
|| o |oensmeon) porsey | pemestiny 8 | T | wods Graim Size o) 0EM & weRy £
2 e or RHOB Gore Plug Por g § B o _ E
H e 3 =3 = P Herizontal % H E 5 I3 f Index (BI)
H % €1 2|50 am 20195 365|0 re os | ComPugPem 2|5z 4 g H
z|ElZ| 8|5 = | E L) g < 5 Comments
|85z [, oT - - £ g -
Fla|o|g 045 dec-015 | oommomeee 315 s HslL S 2 E
° £ A - EIEEIFEFEINE = e
140 3 %TOC 2 D 2000 S g S|>|o|o|E|E| 2255 e
- ————— | 40 USF 140 g | & BIB|B|B|B|B|B|REIEUE -
1 bk 6|0 10 ° HalalalalaldlalalaldHo 223
Hr ] T
Jeeeel H H i 2085
HENj b 20 G0
2867. ! H 28670
H ! b 20fs| i 1 - h’*ﬂ‘"ﬁl“*
i H bl X
fosse.0| 4 1510 1080 nrs| o | B gmkms
H 8| E
— 1250 2@ | =
H g2
2666 H meso | 3 | E ——|
: — 070 3100 Z| 2
b 0 om
Jeerod R oor 2085 B 5 s
C- - VA SARBARBVOREANRIRSG AR (1141 TR RARRY
2865.¢ H = 5“"’/ o 28000
. i / i
b H b i
2e71.0| | := B ;_?: oot 285 i 5 |
i i i W
; LI N EEEES oA
2670. 1 ! | 26700 I‘ En
;: i 4
il e
Jee729| | H | 26705 i
£ | ; : G D
b = / : I “l 3 i dwnesy
H ; H z l:{ Wudshine
[ i H 5 ik 8
Jeeraf 0 i i s ] e s
; i i i S




139°48' 140°00° 140°12' 140°24' 140°36' 140°48'
8l R
8 e \\\
/ B
g \\»\\
r B B
)
| N
gl ’ <
| Y4 \
- N
3 7 ° ‘Lucindale-1
I o 4 &
\ N
’, . = ®Robertson-
2 | Lake Hawdon-1 Penley-1  © 2 erinorgh
i & o B
\ - ]
= East Avenus-1 .0
° Bungaloo-1 S
; & = o Sawpit-1
St Clair-1
g ° o "%
o
o,
Lok SBiscut Flat1 1 O
“Lake George-1 5 SLatbroke Groves
& 1
X ‘
o
% ®Rendelsham-1 .
g- el Kalangadoo-1 final
2023 Top_Besemert_»_ Mgedord XY_DEPTH e
5 200 400 6000 8000
25mm
\
00 @0 w0 ) a0

37°00

37°12

37°24"

37°36"

37°48'

Core Description
Katnook 2

Department for Energy and Mining: South Australia

o ©

Government of South Australia

Department for Energy and

Gross Depositonsl Environment  Deposiional Envirenmen
Country (State): Australia (South Australia) Spud Date: 01/12/1988 1 Fwaran [
Basin: Otway (Onshore SA) KB/RT. 67.97m [ o
Permit (2022) PEL 32 TD: 3,478.073m 1 e [
Well Operator Ultramar Depth Shift: ~ C3/-0.6m & C4/-1.5m [ e [ rucasantacommer
[ [
[ [
Author: Ultramar & P. Strong (DEM-July 2023) Scale: 1:40 [
Compiled By: C. Cubitt [DE-GDE] (SADEM - July 2023)
Depth & Stratigraphy Measurement Description
_ Density/Neutron|  Porosity Permeabiltty E & | Modal Grain Size (mm) (DEM & WeRy g
2 H RHOB Core Plug For H § % o _ 3
H e 3 -3 Herizontal % H E 5 I3 f Index (BI)
= % 3 195 365|0 rme o0s |CocPworem| 2| 2 ) B E 2 8
zlEfz g e R | E | 2| 2 ) 3 Comments
=5tz [, oT N ] £ E | —
i 813 & £
Fla|o|g 045 dec-015 | oommomeee i 2 Bala S 2 E
e £ 2| % Bo|e|=2|=|2]2|=2|-2z] || @
140 3 %TOC 2 D 2000 S g S|>|o|o|E|E| 2255 e
. | ————— | 40 USF 140 g | & BIB|B|B|B|B|B|REIEUE -
1 bk 6|0 10 ° HalalalalaldlalalaldHo 223
Hr ] T
Jeeeel H H i 2085
HENj b 20 G0
2867. ! H 28670 ¢
H ! b 20fs| i 1 - mﬁ
H { o ety
fosse.0| 4 1510 1080 nrs| o | B gmkms
b st | | {fo N =
] 3|3 =
2666 H meso | 3 | E ——|
: — 070 3100 Z| 2
b 0 om
Jeerod R oor 2085 1 b
28688} i gy +
A A i N
26s. H o 20000
i is
': I
= o 5 i }
i : ¢
; : N EEEES oA
a0, \ ; 2700 I‘ b
8 q s
i i 26708 {
El: ! /[T
% 8t { o’ 51‘*
H | I o it -
1. = H ! 1 s
£(2 ; 5 2 Pmiwml}
H ; i ; z i | - Wudshine
Jeerao) « 2 | |
: a1 ] e E o Wertds
i £ = [——- o 41wt
10000 ~ i 300. 1400.0 1500, . 1 {
Churlnga 1 Lo a s Lo b b bas g o s o b baa e baaaa boa e laa sl

SP: J 2000 300.0 400.0 500.0 600.0 700.0 800.0 900.0
I S I RS S I R R o b b b b s b e aa o b o s b o by




650

€00

50 | s152 ss0

4Q0 450

350
LSA81-01_RMIG_85UL

300

250
5 RMIG

-

200

+ Line|OK30-403_RMIG

AMPL-BALAMZE#

150

100

50

Otway_2D_workstation-ready_data

Ol

3

4% | TWT (ms)

ol
-
=
-

=~
—

\ Qa

o 1/

@
0y C
nt
Sy
c

S &P
©D
8 o
> v
<

east of Wanda 1 and d
west (Robe Trough) and east

Sediments enter bas

W
33 V.m..v....:‘w

' _.:.
RO A

) s .3,—:.

/¢
2/

/
&

Wanda-1 {20 upper Eumerata to Casterion)

7

(Penola Trough)

2

astavene-1,

,- v,/- " \




Data and working interpretation o
[ [ /

f GDE
1 :

SstJ

A B

Wiy
i

(§ IR 1H

T ST 4
TR 1

/ /
[ ~
| /

(81 1

'ztff -

map of Pretty Hill

H

i1 __ ~+ | thickness map

Pretty Hill SSt

»»»»»

N

) ]
y

Slide 11 | 28 November 2024



Data and working
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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

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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OTWAY BASIN
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Play-Based Exploration:
Understanding of petroleum system in basin
Play summary maps:
» ldentification of sweet spots

Not static - Iterative feedback required following new
information

Onshore Otway Basin:
Petroleum system model completed Q4 2023
Play analysis conducted in 2024
= Rocks and seismic are the key
= 7 depositional intervals + Fractured Basement

Stimulate next phase of exploration in basin
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All plays reviewed in this study are documented on the
DEM Energy Resources website under individual
Basins:

https://www.energymining.sa.gov.au/industry/ener
qy-resources/geology-and-prospectivity/mesozoic-

basins/otway-basin

MESA Journal research article 3 (17-28) by Paul
Strong and Chris Cubitt, November 2024 on this
presentation:

MESAJO098017-028 11 2024.pdf

(https://sarigbasis.pir.sa.gov.au/\WebtopEw/ws/sa
mref/sarigl/image/DDD/MESAJ098017-
028 11 2024.pdf)
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On this page

= Onshore Otway Basin plays » Figures
= Summary = Prospectivity

= Mew Petroleum Systems Model 2023
The Otway Basin is 2 Jurassic - Late Cretaceous basin.

The Otway Basin comprises one of a series of Jurassic to Cretaceous basins with 2

Tertiary cover (Gambier Basin) that occur along the southern coast of Australia.

For information on Otway Basin structural and tectonic history, new seismic
mapping, litho- and bicstratigraphy, source rocks and maturity, reservoirs, seals,
trap development, discovered reserves, field reviews, undiscovered potential,
exploration history, infrastructure, economics and land access considerations see

the Petroleum geology of South Australia. Wolume 1: Otway Basin (Second

edition) O3

Onshore Otway Basin plays
s Location
s Geological Setting

+ Windermere Sandstone play

+ Laira Formation play

s Pretty Hill Sandstone play

s Upper Sawpit Shale play
* Sawpit Sandstone play
»  Lower Sawpit Shale play

» (Casterton Formation play

+ Fractured Bazement play



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://sarigbasis.pir.sa.gov.au/WebtopEw/ws/samref/sarig1/image/DDD/MESAJ098017-028_11_2024.pdf
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https://sarigbasis.pir.sa.gov.au/WebtopEw/ws/samref/sarig1/image/DDD/MESAJ098017-028_11_2024.pdf
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https://www.energymining.sa.gov.au/industry/energy-resources/geology-and-prospectivity/mesozoic-basins/otway-basin/play-analysis/casterton-formation-play
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