
In -situ Stress and Fracture Controls  on Permeability Distribution within Walloon Subgroup, Surat Basin
SaswataMukherjee ab, Jeff Copley ab, Joan Esterle ab

a School of Earth Sciences, The University of Queensland, b Centre of Coal seam Gas, The University of Queensland 
Project: Understanding Faults and Fractures in the Surat Basin 

BACKGROUND

SuratBasinCoalSeamGas(CSG)is maturing from explorationto
production to meet the targets for the Liquefied Natural Gas
projects. This requires effective and predictable reservoir
performance that is directly controlled by permeability, gas
saturation and matching the well completion technique to the
ground conditions. Permeability is a function of stress and
fracture, and these will vary at the field scale with the
development of larger regional scale faults and folds, and
localisedάƪŜȅǎǘƻƴŜέfeatures.

Figure1 Map showingspecificstructural areas/ domains[Mimosa syncline(1A), West of
LeichhardtςBurungaFaultSystem(1B),UndullaNose(2), KogananticlineandSEof Moonie
ςGoondiwindiFault system(3) ]within study area, Easternpart of Surat Basin. Walloon
subcropProterozoicdepthto basementSEEBASEisan underlay; (OzSEEBASE,2005).

AIMS OF THE STUDY

Figure3 Yeronga1 well Sectionshowing presentday in-situ stress,fracture
orientations,fracture density(P32) and their influencein the permeabilitytest
intervalsςExamplefrom MimosaSynclinedomain
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Themajoraimsof this studyare

�™ To understand controls on the spatial and stratigraphic
variability of stress and fracture orientation relative to
permeability and their role in known άǎǿŜŜǘέand άǎƻǳǊέ
productionspots.

1A

1B

2

3

Wee Warra 3

Burunga Lane 174
Guluguba 4

Guluguba 5
Yeronga 10
Yeronga 3Yeronga 2

Yeronga 1 Alderley 4

Rywung 1
Alderley 1Dalwogan 2

Dalwogan 12

Condabri 13 Dundee 13
Hopeland 2

Hopeland 17 Hopeland 3A

Wyalla4

Well A (Conf.)

Stratheden 60

Maire Rae 2
Halliford 2

Gilbert Gully 2
Gilbert Gully 1

Waar Waar 11

Waar Waar 15

Turallin 5

Zig Zag 9

Grace 1 Hopeland 1A

PRELIMINARY RESULTS

OBSERVATIONS

High Permeability Region

Low Permeability Region

Figure 2 In situ stress and fracture orientation with permeability (Flottman et. al 2013) Figure4 Hopeland2 well Sectionshowingpresentday in-situ stress,fracture
orientations, fracture density (P32) and their influencein the permeability
test intervalsςExamplefrom UndullaNosedomain

Figure5 SeismicsectionshowingKeystonestructuresonandnear Hopeland2 well

Figure 6 PermeabilityRelationshipwith Measured Depth and Angle
betweenSHmaxandCoalFracture

Figure7 PermeabilityRelationshipwith MeasuredDepthandSHmaxorientation

�™ Fracture density and orientation along with stress orientation significantly

influencecoalpermeabilitywithin WalloonSub-group. Most of the cases,coal

fracturesorientedparallelor sub-parallelindicategoodpermeabilityzonewith

someexceptionse.g. Hopeland2 well (Figure6).

�™ Hopeland 2, Hopeland 3A located near anticline within Surat Succession.

Hopeland2 well locatedin a structurallycomplexareawith folded and faulted

strata. Here structures within Surat successionplays greater role for higher

permeability even though in-situ stress and coal fractures relationship not

favourable(Figure6).

�™ Local stress perturbations due to faults, lithological variation etc. causing

SHmaxrotation from the regional orientation and significantly influence

Wallooncoalpermeabilityin the EasternSurat(Figure7)
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