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Abstract 

T
he mixed carbonate/silic iclastic 
Beekeeper Formation is the key 
reservoir interval in the gas-bearing 

Woodada Fie ld in the onshore northern Perth 
Basin. The objective of this study was to 
estab l ish a depositional model for the 
Beekeeper Formation and to examine post
depositional aspects, notably its diagenesis 
and fracture porosity and permeabi l ity, and 
their implications for reservoir quality. 

The Beekeeper Formation is Late Permian (latest 
Ufimian to Kazanian) in age and is restricted to 
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the subsurface. The Beekeeper Formation rocks 
are predominant ly 'clean' rudstones/ 
grainstones, wackestones/packstones and 
bioclastic quartz sandstones, with minor 
mudstones. Seven facies are recognised and 
three facies associations. The formation is very 
fossi I iferous with a typical Heterozoan 
Association of cool-water sessile filter feeding 
fauna dominated by brach iopods, bryozoans, 
and crinoids, with minor bivalves and benthic 
fo raminifera. 

Deposition was controlled by temporal 
and/or lateral alternation of two phases: fair-

weather, low energy conditions, during 
which primary carbonate production 
occurred; and storm-dominated cond itions of 
erosion and redepos it ion by storm waves and 
storm ebb-currents . The storm-deposited 
strata make up the rock record and the 
fairweather phase of primary deposition is 
inferred from th e fauna! assemblage in 
preserved storm deposited facies . Deposition 
of the Beekeeper Formation occurred on a 
shallow, low-gradient, coo lwater, storm
dominated ramp. 
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A Tethyan Influence? 

Abadehella coniformis 
A Tetraxid foraminifer 

0.1 mm 
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Open Depositional Fabric 
Mid ramp rudstones/grainstones = reservoir potential. 

Secondary porosity in dolomitised rudstone/grainstone from Woodada 14. 
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The first Austral ian recognition of the typically 
warm-water microgranular foramin ifer 
Abadehell a coniformis in a coo l-water setting 
may have palaeogeograph ic significance fo r 
models of the breakup of Gondwana. 

A complex diagenet ic histo ry of bu rial 
cementat ion and compaction is recognised . 
The ma in cement phases are sparry calcite, 
sparry fe rroan ca lcite and dolomite with 
minor si lica. Cementation and compaction 
have whol ly destroyed pr imary depositional 
poros ity w ith secondary poros ity created by 
subsequent do lom it isat ion and fracturing. 
Integrat ion of depositiona l and diagenetic 
featu res has shown a l ink between 
depositiona l facies and the creation of 
effect ive porosity and permeabi li ty. Only 
'c lean' rudstones/gra instones appear to be 
susceptib le to the extensive dolomitisation 
required for reservoi r deve lopment. 

A key problem in the Woodada Field is that 
although a wel l can be confidently sited to 
encounter specific lithological objectives, the 
type and degree of porosity to be encountered 
has proven to be unpred ictable. This study 
provides the first steps towards a solution. The 
deposit ional model defines the latera l and 
vertica l relationships between the different 

fac ies . Rudstones/grainstones with reservoir 
potential are found only in a mid-ramp setting 
and may or may not be dolomitised. Matching 
the d ri ll-core pos ition of the dolom itised 
rocks in relation to other facies w ith their 
w irel ine log signature may facilitate sim ila r 
recogn it ion in w ireline logs from other wel ls. 
Thus it may be possible to map facies and 
do lom itisation distribution over the Woodada 
Fie ld. 

This study has demonstrated how useful core•
based ana lysis can be in enhanc ing 
understanding of reservoi r units but has been 
limited by few cored interva ls from the 
Woodada fie ld. Rout ine cor ing of reservo ir 
interva ls is recommended during future 
drilli ng. A large amount of cuttings are 
avai lab le from most wells and geochemical 
analysis of se lected reservoir interval samples 
wi II furt her define reservoir petrology. 
Re interpretation of w ireline logs based on 
quantitat ive geochemica l data and 
depositional relationships may be the most 
important step in determin ing the distri bution 
of reservoir rocks . 

Determining the depositional relationship 
between the Wagina Formation, Dongara 
Sandstone and the Beekeeper Formation may 
be significant in locating potential siliciclastic 
shoreface sandstone reservoirs. Determin ing 

the provenance of the siliciclastic sand grains 
of each formation could establish a potential 
l ink. A comprehensive reg ional study that ful ly 
integrates all ava il ab le geophysical and 
lithological data would be an important step 
toward the development a regiona l model fo r 
Late Perm ian deposition in the Woodada Fi eld. 

The interest generated by recent hydrocarbon 
discoveries at Cl iff Head and Hovea may 
make it worthwhi le to acquire new seismic 
data to better define reservoi r boundaries and 
the role of faulting and fractu ri ng in reservoir 
development at Woodada and throughout the 
Northern Perth Basin . 
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