ABSTRACT

The recent developments of shale gas in the US have encouraged exploration for shale gas resource in WA. In the largely unexplored Merlinleigh Sub-basin, within the Carnarvon Basin, Western Australia, which is
predominately of Permian strata, geochemical data has shown the potential to contain high-quality gas-prone source rocks. Three main potential shale layers, the Gneudna Formation, Wooramel Group and the
Byro Group, were identified with key intervals analysed for the type of kerogen, total organic content (TOC), generation potential and thermal maturity. These parameters enabled a gas-in-place resource
estimation to be made for each of these formations. The TOC data from various wells were validated by using petrophysical logs and the AlogR method. The log approach produced results consistent with the
geochemical data. The three layers were ranked according to their geochemical parameters, as well as by any petrophysical or geomechanical characteristics. This analysis showed that the Wooramel Group
contained the best quality source rocks, followed by the Byro Group. The Gneudna Formation was found to have poor quality source rocks. The Monte Carlo method by Crystal Ball was selected to estimate the
probabilistic resources contained within these three layers. According to the P50 estimations, the Byro Group, Wooramel Group and the Gneudna Formation contain resources of 51.6 Tcf, 40.1 Tcf and 1.4 Tcf,
respectively.
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Modeling TOC calculation from logs and shale thickness identification

BHC Baseline = 86.34 16N Baseline = 6.2

Sonic
U/t

Table 2: Shale Layer Rankings Testing the ‘AlogR’ method
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After identifying potential source rock layers, each formation was analysed and ranked wells with limited amounts or no data. =
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Out of 50 points, it is clear to see that the Wooramel Group is ranked the highest with 36 al. 1990) method, shale thicknesses of wells with
points; followed by Byro Group with 32 points; and the Gneudna Formation with 18 no TOC data available can be identified.
points.
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Resource estimations Conclusions

Resource estimations of shale gas volumes in all three formations were Shale gas exploration within the onshore Carnarvon Basin is still
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of ultimate recovery was also performed using 15%, 20% and 30% recovery - B = e 12 shows great potential for large shale plays.
scenarios. The information has been summarized in Table 1 below. | |
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Table 3: Total Gas-Initially-in-Place estimates (GIIP, in Gm? and tcf) for Merlinleigh
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The evaluation of the shale gas potential in other sub-basins
Recoverable Resource 6.3 (0.22) 175.0 (6.18) 221.4(7.82) Figure 6: Crystal Ball prediction of the Byro Group within the onshore Carnarvon Basin requires additional data
Risked GIIP (30%) 12.2 (0.43) 350.0 (12.36) 442.9 (15.64) acquisition and exploration. The results of the current study

indicate, however, that substantial potential is likely to be
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RRR (20%) 2.5 (0.09) 70.0 (2.47) 88.6 (3.13) estimates to obtain P10, P50 and P90 values. combined with the existing large resource estimates for shale gas
RRR (30%) 3.7 (0.13) 105.0 (3.71) 132.8 (4.69) plays in the Canning and Perth Basins, indicates that an exciting
In comparison, the P50 values of each formation was future exists for shale gas exploration and development in
very similar to the values estimated from the Western Australia.
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