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Abstract

Prior to 2012, petroleum wells in the eastern portion of the Nappamerri Trough (Cooper Basin) were scarce, with only a handful
of wells drilled in an area of approximately 5000 square kilometers. Recently, the Nappamerri Trough has become the focus for
an extensive shale gas and basin-centered gas exploration campaign. Sparse regional 2D seismic lines through the trough were
thought to be adequate for developing a regional structural model and for estimating distribution and thicknesses of the Permian
strata. Between 2012 and 2014, six exploration wells were drilled in the ATP855 permit which covers the deepest portion of the
trough. Wells drilled in this area penetrated formations that were generally thicker than predicted. The increased thickness
coupled with apparent lithostratigraphic changes from east to west resulted in stratigraphic correlations having a high degree of
uncertainty. Challenging drilling conditions due to the high geothermal gradient and overpressure in the trough limited data
acquisition in some wells. The lack of log data in some wells exacerbated the problems of correlating the Permian formations.
Although used routinely in other basins around the world, chemostratigraphic techniques were new to the Cooper Basin.
Chemostratigraphy was used in ATP855 not only to assist in defining the standard lithostratigraphic correlations used basin-
wide, but also to aid in the sub-division of the Permian formations. The chemostratigraphy was integrated with image-log-
derived structural zones and cuttings analysis to better define the stratigraphic correlation scheme for the eastern Nappamerri
Trough.
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The Cooper Basin

* Proven hydrocarbon province, producing gas from Permian strata since 1969

* Intracratonic basin made up of a series of NE-SW-trending troughs separated by intra-basin highs
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The project area

formations

The Nappamerri Trough is the deepest and
largest of the troughs in the Cooper Basin "

Between late 2010 and 2014, 18 wells (16

vertical and 2 horizontal) were drilled within
acreage operated by Beach Energy, targeting
shale gas and basin-centered gas in Permian

The following data have been acquired in
vertical wells: wireline/LWD logs (all wells),
core and core analysis (5 wells), image log data

Project area is covered by sparse 2D seismic 1 g

(6 wells) and chemostratigraphy (7 wells)

Well spacing between the new vertical
exploration wells ranges from 9km to 22km /
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Structural setting of the Nappamerri Trough

Basement Depth

* Episodic growth along faults
bounding the Nappamerri Trough

* Fault movement during Permian
affected deposition P, 7%
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Workflow
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Early Patchawarra facies distribution
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Late Patchawarra facies distribution
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Murteree facies distribution

o el
—— Basement fault ‘ﬁ‘
e NTNG fault S .
Fn] ect/Of)
h , Lacustrine: thicker sediments re 0
B Ve
: L : Lacustrine / o nform\tv \ \\ .Challum West 1 o b
00! o lingie V A < Crahm ralyy,
Distal shoreface ara = he
- mOVed by . Sle U
: : Shoreface dominated (proximal) Sect'\on re \ Yanda10 @ Gan nC nf
o ® L
auhinia 1 \.\Redland1 . e —— Orm, ,
0 10 20 Km _an \ \ .Geoﬂrey1 = —ayy,.
—— ~ _ -~ = ~_Paeksaddle 1 .Keppe\,( N . —
=< - < =~
~ _Pondrinie 16 A \ B
S . < \ B
Darmodyt S <o \ \\
o e b N Juno North 1
. \\ N ? \\ °
Marble 1 @ i Halifax 1 Etty 1\ b ~
@ Holdfast 1 4 . C \ Bt 9 \\\
Moonta 11# 1/0 e ‘P £ \\“ . Cthails .
B Jepean't \ i ; . e —— &
T __ ——="Burley 2 ——emTo———
.WBU 01 QX\ JeLeod 1 \\ .S'mky q % Lepir\ﬂ Cosmo West1__ \/,
C St | A
\ -
\ . ; e
.anna 1 \\ .Warme 1 .Warme East1 il ®Psyche 6
Strathmount 1 ! , JMeta2
Three Queens 1 . \ -
D) Bow 1 \ o
0 \ e
ePooraka 1 \ e \
\ JRna

CE15-0107i

Metamorphic
provenance with long
transport distances

Common slumped
facies at top
Murteree/ transition
into Epsilon

Sediment input from
northeast

Consistent thickness
of shale away from
faults indicates flat
topography

Glacial lake as
indicated by
dropstones and varves

Silty and clay rich
laminae indicate
seasonal deposition

AAPG ICE — Melbourne 2015



Early Epsilon facies distribution
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Middle Epsilon facies distribution
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Late Epsilon facies distribution
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Roseneath facies distribution
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Early Daralingie facies distribution

:: :: Lacustrine o Well .
S Progradational
i 1 Distal shoreface Basement fault
== sequence
| ] Shoreface dominated (proximal) e NTNG fault . ..
Large facies variation
- Delta plain: swamp/clay dominated the area~lsome
across -
ESES oy . o0 q g .
i -- , Delta plain: sand dominated ,de() 5\\\ /Ta"am \\ .Challum West 1 '4/"66 of . uncertalnty in faC|es
: : Mouthbar/shoreface on O " Challum 23 ,'0/7 distribution
~\ \dep
V" A Undefined - - Os /.. .
V" 7' Undefin . cont / Sl Yadat0 @7 ST, At least two different
. \ . L] o
0 0 20Km ara\n® i Geoffey 1 T s delta systems coming
gl e =
oved oy JPacksaddi + s into the trough
N ondrinie 16 _ -~ &
gecto® pr ey R Longer transport
.~ “Darmody 1 ~ .
= e o S JuroNoth § B distances from a
- \ a
Rt [ i z f e \ metamorphic terrane
N L eHokfastt T~ B 3 .
b RO { o \ 9 S JBayuleh 12 ; Continued structural
N \ Moonta 1/ST1 @™ ~ < ~ /1 . .
O Qepeant 3 b RN 9 growth in east, with
Burley 2 . . .
.uashv)‘qm o | o Burey Geteod 1 | steaky 1 \ Lepard T~ C“""Wi';// 3 sediment erosion from
° L4 T o .
\ ¢ Boston 1 e e 1 the high and proximal
A JPsvehed ! deposition
/ -,
/ Stalh P T T — v Chemostratigraphy
T"'“Q“*."s’ ‘ i was fundamental in
S e e R A H
/A p /- o ) correlation
CE15-01071

AAPG ICE — Melbourne 2015



Late Daralingie facies distribution
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Toolachee facies distribution
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* Good consistency between data types, chemostratigraphy proved to be vital for correlation
in eastern trough area where there were significant facies changes within a formation

* Facies distribution in the eastern trough area suggests that deposition continued into the
deepest part of the trough during the onset of the structuring and regional uplift related to
the Daralingie Unconformity — however not conclusive without palynology to confirm
absence of time break

* Murteree and Roseneath shales have broadly similar depositional environments; however,
the Murteree thickness and facies are more regionally consistent; the Roseneath was
influenced more by local structure and variation in lake level

* This study has improved the understanding of Permian deposition in the Nappamerri Trough,
but there is always scope for further work
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Compliance statements

This presentation contains forward looking statements that are subject to risk factors associated with oil, gas, geothermal and related
businesses. It is believed that the expectations reflected in these statements are reasonable but they may be affected by a variety of
variables and changes in underlying assumptions which could cause actual results or trends to differ materially, including, but not
limited to: price fluctuations, actual demand, currency fluctuations, drilling and production results, reserve estimates, loss of market,
industry competition, environmental risks, physical risks, legislative, fiscal and regulatory developments, economic and financial
market conditions in various countries and regions, political risks, project delays or advancements, approvals and cost estimates.

All references to dollars, cents or S in this presentation are to Australian currency, unless otherwise stated. References to “Beach” may
be references to Beach Energy Limited or its applicable subsidiaries.

Unless otherwise noted, all references to reserves and resources figures are as at 30 June 2015 and represent Beach’s share.
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