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1. Tenure Summary 

ATP 693 was first granted under the QLD Petroleum Act 1923 to BNG (Surat) Pty Ltd in December 
2001.  The tenure passed through several periods, including partial relinquishments, participation of 
additional parties (subsequently withdrawn), and renewal under the Queensland Petroleum and Gas 
(Production and Safety) Act 2004 in December 2005.   

At the time of grant BNG (Surat) Pty Ltd was wholly owned by Sunshine Gas Ltd which operated the 
tenure until August 2008 when that business was acquired by Queensland Gas Company Limited 
(QGC).  QGC has operated the tenure since that time, noting that in March 2009 QGC was acquired 
by BG Group, and currently continues operations as an asset of BG.   

Through the current period, commencing December 2013, the tenure has been held 100% QGC (via 
BNG (Surat)) with the approved Later Work Program shown in Table 1.  This report summarises 
findings of G&G studies conducted as part of this period work program, primarily aimed at assessing 
the prospective CSG resource, and planning drilling of a well targeting the Reids Dome Beds.

 

Table 1.  ATP 693 Current Period Approved Later Work Programme 

 

2. Geological Setting 

ATP 693 is located in the northern Denison Trough, a structural element of the Bowen Basin, (Figure 
1).  The Bowen Basin covers over 160,000 km2 of southern and central Queensland and has a 
maximum sediment thickness of about 10,000 metres concentrated in two north-south trending 
depo-centres, the Denison Trough in the west and the much larger Taroom Trough in the east, 
separated by the Comet Ridge.  The basin first opened as a result of an Early Permian extensional 
tectonic phase. This set up a series of grabens and half-grabens into which fluvial-lacustrine 
sediments were deposited. This episode was also accompanied by extensive volcanics throughout 
the basin, but particularly along its eastern margin. 
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Following this extensional phase, a more passive thermal sagging phase occurred. This resulted in a 
basin wide marine transgression, which saw a temporary cessation of volcanic activity along the 
eastern margin of the basin. Sediment was dominantly sourced from the west and deposited 
eastward over the antecedent grabens and half-grabens. Deltaic sediments prograded into the basin 
from the west, filling in the various depocentres that are associated with coal deposition. 

By the Late Permian, a compressional phase led to foreland loading on the eastern margin of the 
basin. This event cut the basin off from the open sea, and resulted in rapid infilling of early to middle 
Triassic sediments which were deposited predominantly in coastal plain to alluvial plain systems. By 
the middle to late Triassic, the basin was infilled with sediments although continued tectonic 
compression was experienced resulting in further deformation of the rocks. 

The primary CSG target in ATP 693 is the Reids Dome Beds, deposited during the Early Permian 
extensional tectonic phase in a series of grabens and half-grabens, and consisting of alluvial fan, 
talus slope, braided stream, meandering stream, lacustrine, delta, fan delta and marginal marine 
deposits.  

Rock types present range from conglomerate to mudstone and coal, however, sandstones, 
mudstones and coal are the most prevalent lithologies.  Consistent with syndepositional rift phase 
diastrophism, rapid lateral facies changes characterise the Reids Dome Beds throughout the basin, 
including the coal prone facies. 

  
Figure 1. Current Extent of ATP 693.  Shown against structural elements of the Bowen Basin from Geology of 
Queensland, GSQ, 2013, pp 373. (Indicated X-sections not included in this report).      
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3. Work Completed to Date. 

Work completed under ATP 693 involves the drilling of 7 new CSG wells, detailed in Table 2, and 
acquisition of the 2007 Cullin Seismic Program consisting of 19.09km of 2D seismic recorded over 2 
separate lines (07CUL-01 & 07CUL-02), shown in Figure 2.   

Exploration expenditure in the period prior to acquisition by QGC was approximately $1.7 million 
dollars and in the period post-acquisition over $5.9 million dollars in direct costs have been spent on 
the tenure, including in excess of $0.1 million of G&G studies in the current period.   

Work completed during the current period is the G&G evaluation contained in this report.    

 

Figure 2. Current Extent of ATP 693.  Shown with well and seismic locations. 
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4. G&G Evaluation 

During the period from 30 November 2015, QGC has evaluated the petroleum prospectivity of the 
remaining extent of ATP 693, with the immediate purpose of identifying a drillable CSG prospect in 
the coal bearing Reids Dome Beds (RDB), also the primary target of the seven CSG wells drilled to 
date under the ATP. 

Completed G&G work involved: 

• Regional review and synthesis of available exploration data, including petroleum, CSG and 
coal drilling and seismic, and published surface geological mapping. 

• Review of CSG specific well results, and failure analysis of prospect exploration. 
• Review of the remaining extent of ATP 693, estimating the likelihood of encountering 

economic CSG accumulation. 

 

4.1 Regional Review 

Available information from petroleum, CSG and coal exploration (drilling and seismic) was reviewed 
and integrated into geological mapping.  This mapping provides a regional framework for 
understanding the results of prospect specific well results, failure analysis, and likelihood of more 
favourable CSG parameters elsewhere in the permit area.   

Unfortunately the presence of thick continuous surface basalt over much of ATP 693 limits the use of 
surface seismic reflection techniques (2D and 3D).  In the absence of a reliable geophysical technique 
the relatively sparse well data set is insufficient to reliably map coal thickness variation of syn-rift 
sedimentation, with potential for rapid thickness variation and lateral facies variation. 

4 
QGC Pty Ltd  
Geological and Geophysical Studies, ATP 693, October 2015 



  

Figure 3. ATP 693 Top Reids Dome Beds Beneath Ground Level 

Review of drilled CSG prospects 

Seven CSG wells have been drilled in ATP 693, including six which are in the existing ATP boundary, 
and one well, Golding-1, in area included in partial relinquishment in November 2013.  All wells are 
currently plugged and abandoned.   

 

Operator Well Name Tenure Rig Release TD(m KB MD) CSG Resource Result 
SHG Cullin 1 ATP 693 13/01/2004 581.65 Did not reach target formation 
SHG Cullin 3 ATP 693 20/09/2004 473.45 Low gas content and saturation 
SHG Cullin 2 ATP 693 28/09/2004 546 Low gas content and saturation 
QGC Ringo 1 ATP 693 16/12/2009 904 Deep coal 
QGC Ringo 2 ATP 693 6/01/2010 1235 Deep poorly developed coal 
QGC Golding 1 ATP 693 9/07/2013 230 Did not encounter target formation.   
QGC Saphir 1 ATP 693 5/09/2013 1200 High CO2 composition 
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Table 2. Summary of ATP 693 wells  

Cullin Prospect  

Three cored CSG wells were drilled in 2004 by Sunshine Gas to test the Cullin prospect.  Results 
highlighted the difficulty of predicting the sub-basalt depth to top RDB, and core desorption testing 
demonstrated sub-economic low to very low gas content and inferred low gas saturation of the RDB 
coal (Figure 4). 

Cullin-1 was proposed to twin the existing GSQ Denison-239 stratigraphic well which intersected a 
reportedly gassy 8.5m coal seam at a depth of 322m.  Due to land access restrictions Cullin 1 was 
drilled approximately 3km to the east of Denison-239.  The well was drilled to 580m TD without 
encountering the top RDB. 

Cullin-2 and Cullin-3 intersected thick RDB coals at potentially prospective depths for CSG 
development, however desorption analysis of coal samples from both wells showed moderate to 
very low gas contents, and with tested gas composition high in nitrogen, and with significant carbon 
dioxide (CO2).  Adsorption isotherm analysis was not conducted, however, comparing the gas 
content measurements to adsorption isotherms from offset wells, and considering a reasonable 
range of expected gas adsorptive capacity of coals of this rank and petrology, the coal is inferred to 
be under-saturated.   

 

Figure 4. Cullin-1 and Cullin-2 Sample Gas Content with Offset Well Methane Adsorption Isotherm. (Note – 
sample gas contents are mixed gas composition, compared to pure methane isotherms.  Reservoir pressure is 
assumed as full fresh water hydrostatic from surface.)     
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Ringo Prospect 

Ringo-1 and Ringo-2 were drilled by QGC in 2009 to test the RDB depth and coal thickness along  
Cullin Seismic Survey Line-1.  Ringo-1 intersected top RDB at 816m and encountered potentially 
attractive coal thickness for CSG development.  The well was not cored, and no 
desorption/adsorption analysis was performed.  Ringo-2 was drilled approximately 200m east of 
Ringo-1, and intersected top RDB 286m deeper at 1102m, with poor coal development.   

Saphir Prospect 

Saphir-1 is a cored CSG exploration well drilled by QGC in 2013 to test the RDB potential of ATP 693 
to the north of the Cullin and Ringo prospects (Figure 2).  The well intersected top RDB at 596m and 
reached TD at 1200m still within the RDB, encountering 604m of coal prone RDB section.   

Gas desorption testing was carried out on 14 coal samples; Figure 5 shows gas content results 
plotted against pressure, assuming full hydrostatic reservoir pressure with depth.  Adsorption 
isotherm testing was not carried out, however, comparing the gas content measurements to 
adsorption isotherms from offset wells, and considering a reasonable range of expected gas 
adsorptive capacity of coals of this rank and petrology, the coal is inferred to be potentially 
saturated.   

 

Figure 5. Saphir-1 Sample Gas Content with Offset Well Methane Adsorption Isotherm. (Note – sample gas 
contents are mixed gas composition, CO2 rich, compared to pure methane isotherms.  Reservoir pressure is 
assumed as full fresh water hydrostatic from surface.)     
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Unfortunately, while net coal reservoir, gas content and saturation are within potentially 
encouraging ranges, high CO2 content measured from desorbed gas samples decreases the 
hydrocarbon in place, and has negative economic impact on development assumptions.  Figure 6 
shows CO2 content from measured sample gas, and although there is an apparent improvement of 
methane percentage within deeper samples, the overall high CO2 and depth to top RDB did not 
provide sufficient encouragement to continue appraisal of this prospect.  Note that during the 
process of gas content measurement by the direct desorption method gases are released at 
various rates and times (gas fractionation) depending on the characteristics of the gas, 
including sorption and diffusion properties. Three gas samples were taken for analysis to 
characterise the variation of gas composition through the desorption process.  

 

Figure 6. Saphir-1 Desorption Sample Gas CO2 Composition.  Air corrected percentage.   

 

4.2 CSG prospectivity review of ATP 693 

The initial CSG exploration aim for ATP 693 was to identify a suitably large in-place resource to 
provide encouragement for further appraisal to demonstrate economically recoverable 
hydrocarbons.  Key parameters controlling gas-in-place are coal reservoir presence and continuity, 
gas content and saturation, and gas composition (hydrocarbons-in-place).  Depth is also recognised 
as important consideration due to anticipated impact on parameters including reservoir pressure, 
permeability and development cost.  
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Coal Presence and Continuity 

Results of exploration within ATP 693 are interpreted as supporting a model of coal development 
controlled by syn-rift deposition in grabens and half-grabens.  Occasional thick “pods” of coal are 
developed in graben related depo-centres of limited area where accommodation and sediment 
supply balance to support thick coal development, away from which coal (and other facies) can thin 
and terminate over short distance.  Figure 7 shows a published cross section highlighting this model 
from a RDB coal deposit to the east of ATP 693. 

CSG development of this style of coal occurrence would require efficient mapping of the extent of 
thick coal “pods”.  Unfortunately the presence of thick surface basalt over much of ATP 693 impedes 
the use of all known geophysical techniques with potential to map pods of RDB coal, including 
surface seismic reflection (2D and 3D).  This is a problem also well known to coal exploration 
operators in the Bowen Basin.    

 

Figure 7. Cross-section of Reids Dome Beds Coal Occurrence.  Taken from Geology of Australian Coal Basins, 
GSA Coal Geology Group Special Publication, 1.  Pp 305.   

 

Gas Content, Saturation and Composition 

Results of CSG exploration in ATP 693 to date have highlighted risks of low gas content and 
saturation, and high CO2 contamination in RDB coals.  Low gas content clearly has a negative impact 
on resource volumes in-place, and where caused by under saturation in a development scenario has 
a fundamental negative impact on recovery rates of the already low resource in place.  While CO2 
contamination decreases the hydrocarbons in place by dilution, it has a more serious negative 
impact on project economics due to treatment and disposal costs.    

Although not an intensive CSG data set within the tenure, the Cullin and Saphir exploration results 
appear to point to a paradox where, in Cullin, improved CO2 contamination is co-incident with under 
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saturated low gas content coal, and in Saphir, high gas content and inferred saturation is co-incident 
with high CO2 contamination.   

 

5. Conclusions 

The six CSG wells drilled to date in the current extent of ATP 693 have failed to demonstrate 
sufficiently encouraging coal seam gas resources to warrant further appraisal drilling.  Failure of the 
wells was due to combinations of key CSG risks in the ATP; being coal development, depth, gas 
content and saturation, and gas composition (high CO2).   

QGC has not identified any credible model or information to suggest likelihood of sufficiently 
improved CSG prospectivity elsewhere in the ATP, and so has not been able to identify a drillable 
prospect.   
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