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The deep water portion of the Great Australian Bight remains an untested basin with
the Gnarlyknots—1A well drilled in 2003 not penetrating deep enough to test the well's
targets within the Upper Cretaceous Ceduna Delta section. It an anoxic marine shale
source system, that is an effective source in many parts of West Africa, is present
beneath the delta, then this could supply a material oil charge into the numerous fault
block structures identified on seismic data. With eight wells due to be drilled in the next
few years, this area will be one of the most active exploration frontier settings in the
region.

Since Australia has an open file system for technical data, the regional Flinders 2000 2D
Marine seismic Interpretation report containing five regional Time structure maps is
now in the public domain, as is the Gnarlyknots—1A well data and the raw seismic data
from the Ceduna 3D survey acquired in 2012. These data were used to evaluate the
untested Coniacian play interval with the construction of Reservoir Presence and
cwality, seal and charge relative probability maps made from various proxies that were
then stacked to show areas of relative prospectivity. This traditional approach was
supplemented by the an example showin%]pre-inter retation surfaces from the pre-
Cenomanian portion of the 3D volume to help develop a better understanding of the
potential prospectivity of deeper intervals not captured on the submitted open file
maps. The workflow presented here suggests some parts of the Ceduna Sub Basin are
significantly more prospective than others. Moreover, we demonstrate that even in
frontier settings with minimal well data, pre-interpretation processing and simple play
analysis together can be a useful and efficient approach for delivering significant
insights into prospectivity. This workflow will ultimately promote more exploration
thinking and activity in the future.



1. Data is not knowledge challenge

2. Play Mapping Solution Examples

a) Conventional Exploration - The Ceduna
Sub-basin Coniacian-Cenomanian Play
Evaluation

b) Unconventional Exploration - The

Beetaloo Sub-basin Velkerri B Shale Play
Assessment

3. Summary



* We have 30+ International E&P companies using our play analysis software
now and | am consequently lucky enough to travel around the world in my
job and spend a lot of time overseas talking to international E&P companies

* In these travels when dealing with foreigners | generally have to respond to a
predictable series of questions that relate to Australia. The answers to these
guestions are...

* No |l don’t know Crocodile Dundee nor did | know Steve Irwin
* No | don’t know (insert friend’s name) from Melbourne
e even though worryingly often | do?!
* Yes Australia is a long way away and yes we speak English (of sorts)

* Yes everything will kill you here and we dream about animals as harmless as
rattlesnakes and we think Texas is small and the size of an average back garden...

» After these jocular perfunctories if they are upstream new business people
the next comment is invariably a complement on how much they enjoy
visiting our country and then how much they appreciate the regional work
and the supply of basic well and seismic data provided by Geoscience
Australia which is linked to a regular bid round process..

* This data is seen as a massive positive when they compare it to the many countries where
accessing basic data is difficult if not impossible

e The next comment however is always...



* OK they are whingers but the basic point is real — data is not
knowledge and many companies literally drown in the volume of
data we supply..

* So what is the solution? Especially in a new low oil price world
with more limited exploration staff and resources which is also
suffering through the “crew change” where many very
experienced people are also now retiring
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* The proposal is that GA (?and State bodies inshore/onshore)
make or sponsor simple preliminary prospectivity
assessments

Collect and document undrilled prospects from open file sources
Compile public domain structural map data as grids

?Regional framework studies (well correlations and seismic= tops
database)

Collate any data that relates to the interpretation of well failures
Make some simple play maps

* The aim of this work is NOT to get “the answer” and “do the
work that oil companies do” rather its to collate what we (as
an industry) think we know and think so that ideas can be
tested against this consensus backdrop

* An example..
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* Prospects A & B are located on a migration path beyond the proven limit of
the play and 2 dry wells are present — both are on simple anticlines, have
good seal and reservoir sections and are interpreted as charge failures due
to lack of migration hence prospects A & B are considered very risky
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* The two wells are reviewed and re-interpreted to be drilled off
structure hence the lateral migration to the prospects may not be as
risky as once thought...
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HC Field mmboe @ Dry Wells

Migration Directions
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* A new more complex migration route from the proven kitchen can be
proposed that explains the wells but can still get hydrocarbons to the
prospects which are now thought to be in a migration shadow area
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* We/GA simply put some context and understanding around
some of the prospectivity to help companies understand the
geology and then they can define, sell and test new ideas

* To do this using limited resources we have to use the
existing open file data in a new way.....

* But before the examples..
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* Over the last 4 years John Bradshaw, myself and others
have collated Player play map/regional framework
projects that now span the entire NW Shelf

* This interpretation is based on

* Basic Geological data = +/- 3x what GA has available

e Seismic and well correlations — using all biostratigraphic data
available

* Regional Structure/lsochore 2D grid and paleogeographic maps
tied to well penetrations

* QC’ed Shows and temperature database

e 23 Play Intervals evaluated in Player with multiplay stacks and
other products linked to extensive post drill analysis data

* Pool/Discovery data all from public domain sources

* We estimate this has taken 30 man years of work..
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e ...are comprehensive and relatively expensive and are
probably too complex and detailed for gazettal/promotional
material

We at GIS-pax nhow however have a more simple and
significantly cheaper play analysis tool that does more basic
traffic light type play map and does other evaluations

In this software we transform images into grids in ArcGIS
and we can easily band distributions to make traffic light
displays

Plus we can do complex grid tasks using Excel = the main
software tool used by the E&P industry

So we are recommending something simple, cheap and easy
not something complex and expensive. So lets look at some
examples..
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. Data is not knowledge challenge

2. Play Mapping Solution Examples

a) Conventional Exploration - The Ceduna
Sub-basin Coniacian-Cenomanian Play
Evaluation

b) Unconventional Exploration - The
Beetaloo Sub-basin Velkerri B Shale Play
Assessment

. Summary
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* The key aspects of the Petroluem Potential in the Ceduna
Sub-basin is that it contains a very large Upper Cretaceous

Delta..
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The delta is large because it’s the product of a very large continental scale drainage area in
the Upper Cretaceous that captured a very sandy provenance area..
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Near Base

Tertiary

Ductile marine shales.
Decollement surface
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=

* |s easy to see on regional lines and clearly was
accommodated by syn-sedimentary extensional faulting..
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The area has an extensive coverage of 2D and local 3D surveys and has only been
tested by 2 exploration wells namely
° Potoroo—1—drilled by Shell in 1975 in 252 m of water on the northern flank of the basin

e  Gnarlyknots—1A—drilled within the basin proper in 1316 m of water by Woodside in 2003
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Figure 3. Map of basement in the Ceduna Sub-basin highlighting structural elements controlling sediment distribution through the basin fill phases. A
remnant intra-cratonic rift system is evident in the north.

The
sedimentary
thickness
attains
thicknesses of
greater than
15km of
section
meaning that
sediments will
be in the oil
and gas
windows
somewhere..



* Immature high Quality Source Rocks dredged from adjacent
eyre area sediments of uppermost D.

multispinum/lowermost P. infusorioides microplankton zone

..and dredge samples suggest the
possible presence of an anoxix marine
shale sequence of Cenomanian Turonian
age which remains undrilled to date
within the basin proper...

------------

For the most prolific potential source rock (TOC = 6.2% and
HI =479 mg HC/g TOC), the gas chromatogram (GC) trace of the
saturated hydrocarbons from the Cenomanian—Turoman 25DR17
B4 (liptinite 89%) is donunated by a homologous series of n-
alkanes from n-C,, to n-C,,, with a maximum at n-C,,, a dominance
of phytane over pnistane (Pr/Ph = 0.63), and a high content of
tetracyclic (sterane) and pentacyclic (hopane) hydrocarbons (Fig.
12a). Such an assemblage of molecular markers is consistent with a
major source input of marnne algal organic matter and preservation
in an anoxic depositional environment (Peters et al. 2005). This is
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Figure 3. Map of basement in the Ceduna Sub-basin highlighting structural elements controlling sediment distribution through the basin fill phases. A
remnant intra-cratonic rift system is evident in the north.

Approximate
area of
possible
mature
Cenomanian-
Turonian
source section
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Is the one key modern well drilled in the main depocenter area that
could have potentially tested the C-T oil prone kitchen

The well did not drill deep enough because of various issues

The actual drilled sequence was sandy and the mapped structure
suggests that the faults would have leaked at the tested levels

The deeper plays remain untested o ; Ay o
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SEISMIC INTERPRETATION
REPORT
2000 Flinders Deepwater
2D Seismic Survey
Ceduna Sub-Basin
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WOODSIDE

We have the well completion reports for the 2 wells plus a regional 2D
interpretation report with 6 TWT maps available in the public domain..
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Mapped Horizons in Stratigraphic interval penetrated by Gnarlyknots
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* The first challenge is to turn the static maps in the Flinders
Seismic Interpretation report into something we can use
and manipulate

* To do this we geolcate the images in ArcGIS (put them in the
right place in space) and then use the “image to grid”
functionality in the Player software to generate real grids
from the images..
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Next some of the key maps are
converted from TWT grids to
depth grids using a 2 layer depth
conversion model — SL to water
bottom then then WB-mapped
horizon with the latter using the
twt-depth function defined by
the Gnarlyknots checkshot data

The functions are defined in Excel
and each grid node is pushed
through the excel calculator in
Playpen to make the depth
converted grids..
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This grid of temperature
values is then gridded into
window bands to indicate
the current day possible
maturity levels in the
Cenomanian to Turonian
section.

-

L, o o

Voo Love  Coption TR Vb 00 St 4 et s § — o+ wan
St P S w— o TR hp— - -y

This indicates that the Cenomanian-Turonian source section is
largely gas mature over the deeper parts of the basin and is
currently oil mature over the northern flank of the basin
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The Tertiary Isopach shows
the area with the most
recent burial — this is cut by
later?Plio-Pleistocene
channels

Tertiary Thick Area
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The Tertiary thick location
suggests that the northern
flank is the area that
received the most recent
burial and consequently a
recent oil migration pulse..

Tertiary Thick Area
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The Interval isopach is then partitioned into lower and higher risk areas for
reservoir presence — the logic here is that the better sands will be in the
thicker/deep water areas..there are still proven sands in the Gnarlyknots well
in the orange area but the better sands are interpreted to be to the south
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The top depth map to the Coniacian is then used to indicate areas of relative
reservoir quality
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Finally the areas updip of oil mature areas are highgraded for oil charge access
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(a) Traffic Light

Legond

[ cummt Eapraton ceetvas Green = low risk =green at all stacked levels }

Orange = medium risk = green and at least one orange no

(minimum)|

Red = high risk = at least one red at one stacked level

5°84

133 ﬂdl'E 135°€
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-
e
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- — O Etes
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Two stacks are then made showing the Traffic Light stack on the left and a

multiplication stack on the right

Both stack varieties show that for this play interval the implied better play area

is the northern flank
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There are a whole series of identified prospects in public domain documents over
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this northern area and these would be the suggested focus for further analysis..
(this is not to say there is not prospectivity at shallower levels in shallower plays

elsewhere)
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There is prospect detail in the public domain showing that amplitude supported prospects
are present within some of these shallower play intervals

Far amplitude
u

= Good seismic amplitude
conformity with depth

= Positive AVO effect
= Positive pseudo-Vp/Vs response
= Mean STOIIP: 350 MMbbls

Woodside Appex 2007 Release pdf

i
i
= Stacked multiple targets { §%

. | Amplitude-Depth
Crossgplot

o B
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* In many cases companies submit or only publish selective
prospect data

In this case there are clearly leads and prospects within the
Coniacian to Cenomanian Interval that have not been
submitted in reports

 We do not know if they have been mapped by previous operators

In these cases the application of pre-interpretation
processing using a genetic segmentation and gene
sequencing technique (Seisnetics) automatically creates a
qgueryable database cataloguing virtually all the peak and
trough surfaces within the 3D data seismic volumes.
Directed queries to this database can be used to identify
and map leads.
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Pre-interpretation processing

1. Acquire Open-file GAB 3D
> + 2. Automatically segment all traces

: - into waveforms.

2 3 GeoPopulations [

% AN ~ ~/ 3. Waveforms combine based upon
genetic and spatial compatibility
to form Geo-Populations.

Traces Waveforms p P .
Common Genotype 4. Geo-Populations simultaneously
yveveform grow and evolve during
Seismic trace = Chromosome; processing.

Seismic trace segment (Waveform) = gene . All populations are catalogued

into a queryable database
containing TWT, Amplitude and
Genetic Attributes.

NEXT Steps:
User query to database
Starts interpretation.

Unbiased, Consistent Fully Automated, Evolutionary Process,
Global not Local.... More like the Human Cognitive Process.

Jeisnetics



Genetic Algorithms are adaptive and mimic the process of evolution.

Used to catalogue the 2.5 billion chemical base pairs that make up the human genome.
Natural selection and survival of the fittest are key principles.

Selection of the largest
GeoPopulations







Output




Processing Sequence

Input: A database of
surfaces created by pre-
interpretation processing
using Seisnetics™ was
loaded and prepared for
processing by GeoProxima™.

' 15t Stage: New differential geometry techniques to
automatically map a surface’s geometric properties as
defined by Dupin’s Indicatrix.

The features extracted are compiled
into a queryable database which is

ready for interpretation. Optical Stacks of surfaces
are generated to analyse
the prevalence of attributes

over packages and zones in
the volume.

2nd Stage: Features and objects are generated using

pre-defined combinations and patterns of geometric ‘ n vivin
and spatial attributes. °.° Deliverables:
e * Final project database containing
morphometric properties of all
Add well and cultural data. surfaces with viewer.
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* The most fundamental property of a surface is its
geometric characteristics.

* These geometric properties reveal features and
objects not easily identifiable by visual analysis
alone.

* Allows for the detailed analysis of features present
on any type of surface.

* Improves our understanding of the subsurface.

* Information is visually suggested in the TWT
surface shown.

* Queries to the database of geometric properties
reveals a great deal of useful and extractable
information.

[ ceorroxiva



Seafloor
channels/canyon
features visible on the
TWT surface.

Seafloor slump features
visible on the TWT
surface.

Inflection




There are major seafloor channels/canyons and slump features evident on the TWT surface. The boundaries of these
features can be delineated by using linear convex and concave objects in the GeoProxima database.

| Boundaries of the
seafloor channels
marked automatically
| and accurately by linear
and concave
| objects.

| Boundaries of the
| seafloor slump features
{ marked by linear
and concave
| objects.

Inflection




:
a L o5

Different queries reveal fractures, faults, pockmarks and complex deformation.
All exportable as shape files. ¥ ceopronina
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® Well commitments

Murphy block awarded 2013

300 Kilometers

L '

BP blocks awarded 2011

Statoil farmin 2013
Drilling ?2016-17

| PEL124

2000-2007 Woodside Blocks

/ Gnarlyknots-1a well 2003

Chevron blocks awarded 2013
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. Data is not knowledge challenge

2. Play Mapping Solution Examples

a) Conventional Exploration - The Ceduna
Sub-basin Coniacian-Cenomanian Play
Evaluation

b) Unconventional Exploration - The
Beetaloo Sub-basin Velkerri B Shale Play
Assessment

. Summary
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* The Beetaloo Sub-basin is a Proterozoic basin that contain a
thick section of algal rich source rock beds within the 300-
400m thick Middle Velkerri Formation

This interval contains at least 3 regionally mappable high
TOC layer-cake units that have been buried to mature oil
and gas window levels in the past and have now been
uplifted to shallower depths. These shale intervals form the
principal oil shale unconventional targets in the basin are
the current focus of ongoing exploration programs by
various companies.

This evaluation uses public domain map, digital elevation
data, well and published rock evaluation work to calculate
indicative recoverable gas and condensate volumes from
the best shale sequence — the Middle Velkerri B Shale
interval — which is the first target/bench for horizontal well
drilling.
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Silverman et al., 2005
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* The first
Challenge is
to turn this
map from
an image
into a grid
that can be
used in an
evaluation
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Source: Falcon
Figure 5.5-10: Middle Velkerri Depth Structure Map with Geochemical Analysis
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* The image is first geolocated then the image is converted

into a grid using the Player functionality
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* This map is in meters subsea so to calculate rock thickness
to the middle Velkerri we have to add the ground level
elevation to this depth map

[~ [
B B Ve Sockewdu el Selwtes  Smpommey  Camoeos  Bectes Pl
l2Es B & ™ horarn MOARIET -,

aDy

HZPQ i &+ -7 v O W2 ALAT T,

Sl Z $ L 4

":.g
rel

it
]
.
£

1
|

'l
i
H

 ve o + 90
: ED RO 0OOpg

‘an@
foooz {0

£
it

LS L0 S Dot

65



1 — Rock Thickness Map Generation

RPS Middle Su rface

Velkerri

Temperature
and Pressure

Depth Map DEM Thickness

are defined in Excel spreadsheets linked to

grids in ArcMap

Recoverable
Volumes by

Block or
Sweetspot

* Workflow is a series of grid operations that

Block Outlines
and Gas/km?2

Gas

Expansion
Factor Map

Rock Thickness
Quality and
Rec Factors Etc

In Place and
Recoverable
Gas and
Condensate
grid volumes



* We have a Digital Elevation Grid (downloaded from the
web) and the Mlddle VeIkerr| Depth Map S0 we 5|mply use
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Each grid node is calculated from the 1:.-:——

T —r

spreadsheet and the output is the rock =
thickness fi"-é'“l"“‘ ;
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RPS Middle
Velkerri

Depth Map Thickness

2 — Gas Expansion Factor Map Generation

Rock

Temperature

and Pressure Expansion

Factor Map

Gas

are defined in Excel spreadsheets linked to

grids in ArcMap

Recoverable
Volumes by

Block or
Sweetspot

* Workflow is a series of grid operations that

Block Outlines
and Gas/km?2

Rock Thickness
Quality and
Rec Factors Etc

In Place and
Recoverable
Gas and
Condensate
grid volumes



GG degC/100m
F=
[=]
(=]
L/
- !
L]

100 y = 92.318x0434

0.00 — —
0 500 1000 1500 2000 2500 3000 3500

Rock Thickness (m)

|
!

~ Irock thick input
D&6 2500
GG= 3.251365

EGT temp 106.3 output

Mo w il et bupe

There is clearly a relationship between the rock thickness and the GG so that we
can build a relationship in Excel and this can be used to make a Temperature Map
of the Mid Velkerri in Playpen
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Table 1. Comparizon of key reservoir properties of Velkerri and Kyalla formations and a number of North American plays,

YSouce Jarvie 2012

‘Based o Bedako JV pernt prea

2 Oragin Energy Ltd estimated average values from €, B, and A shale in K
3Value represant Equiv. %Ro estimated from alginte reflectance

Shale Marcellus' Bamett! Fayetteville! Middle Velkerri B Shale Kyalla Formation
Member {Armungee NW-1)
Basinfarea Appalachian Fort Werth Arkoma Basin | Beataloo Subbasin | BeetalcoSubbasin | Bestaloo Sub-basin
Bazn Eazin Texas Arkansas Northern Territory | Northem Territory | Nocthern Territory |
Age Devoniun Mississipplan | Mississippian Maesoproterozoie | Mesoproterdzolc Mesopraterozoic
Estimated basin area (km?) 246,050 12,950 23,310 17,0704 17,070 12,000
Typcal depth for shale gas (m) 1220 - 2550 1920 - 2590 1,735 1000 - 2500 2418 1000 - 1400
Gross thidness (m) &0 60 - 305 15-100 45 - >420 30 100-750
Met thidkeness (m) 15105 @3) 30 - 215 (90) 5-60@0) 60 . 86 (73F 30
Reported gas contents (ofhea) 60 - 150 300 - 350 &0 -220 1008 142
Adscorbed gas 04) 45 55 30-70 SR 45 —
Free gas (V4) 55 45 30-50 50° 55
Porosity (Ve 40-120(62) | 40-60(5.0) 20-80(60) 20-80 70:=71 20-100
?rf)""**“"‘y range (average) 0-70 20) 0 - 100 (0) 1 - 10060 10- 100 50) 10100 (50) y 4
Pressure gradient (psifft) 061 043 044 053 0,53 --
Gaz-filled porosty 04) 40 50 435 28 36-41 —
Water saturation (%) a3 38 0 B 43
Oil saturation &%) 10 10.0 < 1O 2 Q -
Rep arted sihica content (%4) 37 45
Rwes RFaning = The pressure gradient is taken from Close et
Reported carbanote content (%) 25 15
LT men | coen |2 gl and a 0.53psi/ft gradient is used
Y%E.0 (average-rangs) 1509.50) | 16@85-21) | 235 ’
esent-d 20 45 i i
Spresenl oy __ : - together with the rock thickness map to
TOC present-day (werags 401(20-130) 37430- n
In wi%) 12.0) : : :
ey - o predict the pressure at the mid Velkerri
day (mg/g) o . . . e 4. .
OIF frm s contet - — interval. This probably over optimistic since
(average beffsection) 2 T e

there is evidence that some of the shallower

wells have no overpressure
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* Uses the rock thickness and the temperature grid through a
complex spreadsheet that calculated the theoretical GEF at
everv cell node.
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This calculation is far too complex to translate into something that be typed into a grid
raster calculator so linking to an excel function is easy and quick..
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* The result ranges from 59-237 GEF obviously the areas with

the higher values will be more productive given the uniform
nature of the shale interval

IS 1704 Cacanal Cogwas
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RPS Middle Rock

Velkerri .
Thickness

Depth Map

are defined in Excel spreadsheets linked to

grids in ArcMap

Recoverable
Volumes by

Block or
Sweetspot

* Workflow is a series of grid operations that

Temperature
and Pressure

Data

Block Outlines
and Gas/km?2
values

3. In Place and Rec Gas
Volumes Estimates by grid
node

Gas
Expansion
Factor Map

Rock Thickness
Quality and
Rec Factors Etc

In Place and
Recoverable
Gas and
Condensate
grid volumes
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* The 4 key wells in the area that have penetrated the Middle
Velkerri B Shale are correlated and show a uniform range of
31-39m so an average of 35m with 100% n/g was used in

the calculation
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* In this case a 35m slab was used but an isopach map or any
other set of maps could have been constructed instead of
using the constants below. The main variant for the
recoverable volumes is the use of the GEF map as an input..

Temperature Map
i3psift Pressure Map

Calc
Cell Size acres 62
Thickness feet 115
Net gross ratio fraction 1.00
Net Pay feet 115
Matrix Porosity fraction 005
Free Gas Saturation fraction 050
#Gas Expansion Factor schiref 3
CO2 fraction maole fraction 004

Sorbed gas scfion 1
{shale densit fcc 270
Gas Recovery Faclor fraction 020
CGR bbs/mmscfg 70
 Condensate Mmbblis 0.1

cell size 500m x 500m = 25km2
3m

BFm

79



W oo Wratw ibamames Cokdeis

e fax

iw\n e

D T
) weperem
IR

Sack puls aarg on Cacel e D
= e bed g e

R abj

Sreaianent Lac TPy Live Frapcty Bt gﬂe‘

Forwde Roben | (EF sebdarwr (el Y
ol Sow Outns ' QIF —

l\-—w“ |
n-m ks e & won AL ChEw ) -
I‘Q-‘a- e Srece .
y‘Au.nl— A S

e . n
[__J_‘-'—,D Comowted toow ) recevesbie 5l e s e

Oy Qoo

Dcm Seen Pogwn  Bus

drd mn
-'mv St et = A g
A ‘v‘au-o-‘-mhw-c T
Da e w et . e e R Pt

e Gt 90l o e Cumet S Pe
|| —mM -.v-nm-uuu-

et pah wt e v Be v onud iwacce
WEEl o %6 cun ORetet

Low | MB35

® O Tevpemss Candesn
5 [ o Coavdeber
o W Vet Coidaten
¢ O Danhes Bt bt
Yt
W g omas
-
oo | LSWRAT
3 [0 Cora¥ot e tryCel
G
W s
-
Low 1 A00NTREY
@

.-c'- aryeT

.
Lo | A 064758

2 O Agprwesen

B R




RPS Middle Rock

Velkerri .
Depth Map Thickness

are defined in Excel spreadsheets linked to

* Workflow is a series of grid operations that

grids in ArcMap 4 Volume Aggregs

Recoverable
Volumes by
Block or
Sweetspot

Temperature
and Pressure
Data

Gas

Expansion
Factor Map

Rock Thickness
Quality and
Rec Factors Etc

Polygons

Block Outlines
and Gas/km?2
values

In Place and
Recoverable
Gas and
Condensate
grid volumes
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* Finally two types of aggregation are used namely into blocks
and then into sweetspots —the block aggregator has a single

EP98 28tcf recoverable
EP117 15tcf recoverable

This is just the B shale!
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* The reclassify a raster layer is made to pick the sweetspot
cut-off in this case it is 0.012bcf/acre this banding is output
to a new raster layer
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* Now the report /aggregation tool is just run for the
sweetspot area showing there is 17 tcf of potential gas
reserves in the main fairway area

i [ PlayPen Workflow Sumimary stats by sweetipot stack
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* The Playpen tool together with a few simple open file documents can be
used to calculate indicative volumetrics of the Mid Velkerri B Shale play.
* The economic viability of this play will now obviously depend on many factors

but the principal ones will be the recovery per well, the well costs and the gas
and liquids volumes and prices received.

* This exercise was a workflow example NOT a fully worked quantitative exercise.
Obviously a new more extensive depth map and better calibration of some of
the key geological inputs is needed to get a better estimate of potential.

Other unconventional plays can be evaluated in a similar way — the extra
steps normally included would be polygon cut-offs for source richness
and maturity which were not needed here because of the simplicity and
uniformity of the geology in this particular example.

All of the workflows shown could easily be combined into a single
workflow and once calibrated with testing and further geological
analysis this single evaluation workflow would effectively capture the
“IP” of the Beetaloo Shale Gas Play.

* A collection of different evaluations would thus in time form a library that could
be used as analogs for less well understood shale gas plays.

85



1. Data is not knowledge challenge

2. Play Mapping Solution Examples

a) Conventional Exploration - The Ceduna
Sub-basin Coniacian-Cenomanian Play
Evaluation

b) Unconventional Exploration - The

Beetaloo Sub-basin Velkerri B Shale Play
Assessment

3. Summary
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* Both of these example evaluations used public domain data and
used cheap software used extensively by the industry today

* Excel everyone has so is free, ArcGIS is ~USS1000/year and Playpen is
<USS5000/year

* The evaluations took ~1 day each and provide valuable spatial
and quantitative insight into the prospectivity of both plays

* The recommendation is to collate and make selective simple play
maps for the prospective basins of Australia
e or at least..

* collect and collate the available structure maps and supply as grids

e collect the leads and prospect polygons and metadata from work done by
previous operators

* These compilations would make the assimilation and

understanding of our generous data packages more efficient and

hopefully deliver more investment into our exploration acreage in
the future..

* Eventually that should result in significantly more tax being paid!
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* GIS-pax - lan Longley ilongley@gis-pax.com

* Total Depth — Jim Dirstein jim@totaldepth.com.au
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e BGC —John Bradshaw john.Bradshaw@cgss.com.au NW
Shelf Projects and Data

Longley & Brown Why bother with PBE?, 2016.
Search & Discovery website

http://www.aapg.org/resources/videos/details

/Ivid/29373/mvid/12601/ian-longley-why- 4

bother-with-play-based-exploration '
PLAYER
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