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SUMMARY 

 
EPC 729 Bluff, originally comprising 150 sub-blocks, was granted on the 5th 
December 2001. The tenement is located to the east of Blackwater in the central-
eastern Bowen Basin, Queensland, and lies proximal to the currently operating 
Jellinbah East and Yarrabee coal-mining operations. Following several 
relinquishments, the tenement now comprises 60 sub-blocks with a total area of 
189 km2. 
 
The stratigraphy of EPC 729 comprises the Late Permian Burngrove Formation and 
overlying Rangal Coal Measures and Early Triassic Rewan Group. A thin veneer of 
Cainozoic sediments overlies the Permo-Triassic sequence over much of the area.  
 
The EPC is bounded in the east by the Yarrabee Fault zone and in the west by the 
Jellinbah Fault zone, both of which are NNW trending, easterly dipping regional 
thrust faults. Up-thrusting associated with these fault zones has structurally 
elevated the Late Permian coal-bearing sequence to shallow depths within the 
intervening zone, and in at least three cases the Rangal Coal Measures and 
underlying Burngrove Formation occur in NNW trending sub-crop zones within the 
permit area.  
 
The primary coal exploration targets within EPC 729 are the Pollux and Aries 
seams of the Rangal Coal Measures. Past exploration and mining in the general 
area indicate these seams are semi-anthracitic in rank in the northernmost part of 
the EPC and low-volatile bituminous in rank elsewhere in the permit area. Whilst the 
coking properties of some coal seams occurring in the Bluff Coalfield was 
previously recognised, seams sub-cropping elsewhere within the permit area were 
commonly regarding as having limited potential in this regard.  
 
Exploration programmes undertaken by the current holder has resulted in the 
drilling of 314 open holes & 1 partly-cored hole, totalling 24,537 m. The drilling 
programmes have assessed some of the previously noted sub-crop zones, and 
have delineated areas where the Pollux seam could be amenable to open-cut 
mining. Coal analyses undertaken on cored samples of the Pollux seam indicated a 
high quality coking product could be achieved from the area.  
 
In the 2008-2009 reporting periods, 86 open holes with an aggregate of 10,665 m 
were drilled in the Tallawalla area in the southern section of EPC 729. The holes 
were drilled along a series of NE-orientated lines at a nominal spacing of 100 m, 
with the lines spaced at 200 m to 400 m intervals. The drilling confirmed the 
widespread occurrence of sub-cropping Rangal Coal Measures within a NNW-
trending zone that extends over a 4 km strike length in the Tallawalla area. The 
zone is typically 600-800m wide, but is disrupted by a complex series of NNW-
trending reverse or thrust faults, and to lesser extent by cross-cutting NE-trending 
normal faults. Holes drilled to the east of this zone appeared to intersect strata of 
the Burngove Formation, and by extending some of the lines further to the east an 
additional zone of sub-cropping Rangal Coal Measure was intersected. Although  



 
further drilling is needed to properly define the along strike and down dip extent of 
this eastern zone, it is now clear that the Rangal Coal Measures occur at shallow 
levels over a far greater area within EPC 729 than previously thought. 
 
The work carried out during the 2010 reporting year focussed primarily on the 
analysis and interpretation of data gathered during the 2008-2009 exploration 
programmes. Drillng was proposed to be undertaken at the end of 2010, but wet 
weather caused access difficulties, so this work was deferred until 2011. As a result 
of the analysis of the 2008-2009 drill-hole data presented in the the 2009 Annual 
Report, it became apparent that revision and updating of the geological database 
was required, in particular in relation to: 
a).  uniformity of lithological coding; 
b) detailed picks of tops and bottoms of seam intervals from geophysical logs; and  
c).  updated coal-seam correlations 
 
This work has resulted in a better understanding of the coal-seam stratigraphy and 
coal-seam characteristics, especially in the Burngrove Formation.  As well, on the 
basis of the development of a better understanding of seam characteristics and 
seam correlations from the 2008-2009 drilling data (drill-holes BF230-BF315), it was 
also possible to carry out a re-assessment the 2002 drilling (drill-holes BF001-
BF229), and review and revise lithological coding and seam correlations in this set 
of drill-hole data. All of these revised data have now been incorporated into the Bluff 
geological database. Using the updated and upgraded geological database, it will 
now be possible to develop a more accurate geological model of coal-seam 
distriburtions in the Bluff area. A better understanding of the characteristics of the 
Pisces seam at the base of the Rangal Coal Measures and the Pisces Lower and 
Virgo seams in the upper part of the Burngrove Formation indicates that in certain 
areas additional coal resources could potentially also be defined in these seams.  
 
The following report outlines the results of the review of coal-seam characteristics 
and revision of coal-seam correlations in all drill-holes in the Bluff. The Bluff 
geological database was upgraded as a result of these studies, and a geological re-
assessment of the data was undertaken in order to develop a clearer understanding 
of coal-seam distributions and potential coal resources to guide future exploration.  
 
 
Key Words: Rangal Coal Measures, Burngrove Formation, Bluff Coalfield, coking 
coal, definition of coal-seam characteristics, revision of coal-seam correlations 
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1.0 INTRODUCTION 
 
1.1 Location and Access 
 
EPC 729 Bluff is located adjacent to the Capricorn Highway in central eastern 
Queensland, 25 km to the east of Blackwater (Figure 1). The Permit currently 
covers an area of approximately 189 km2 of mostly freehold pastoral properties. 
 
Access to the tenement is gained from either Rockhampton to the east, or from 
Blackwater to the west via the sealed Capricorn Highway,  the Yarrabee Haul Road, 
or from Bluff via the Bluff-Jellinbah Road, and thereafter by station tracks (Figures 
1 & 2). Topographical details of the EPC 729 area are contained in the following 
1:100,000 map sheets. 
 
STRATHCONAN 8751 
DINGO  8750 
 
1.2 Tenement Status 
 

EPC 729 Bluff was granted on the 5th December 2001, and originally comprised 150 
sub-blocks. As a result of the relinquishment of 11 sub-blocks on the 8th October 
2002 and a further 64 sub-blocks on the 6th December 2004, until December 2009 
the tenement comprised 75 sub-blocks. Following a desktop geological assessment 
of the area (Relinquishment Report; Pattison, 2009), and in compliance with 
government requirements, in December 2009 a total of 15 sub-blocks was 
recommended for relinquishment. The EPC 729 tenement therefore currently 
comprises 60 sub-blocks with a total area of approximately 180 km2. The current 
EPC 729 boundary is shown in Figure 2.  
 
Sub-block details for EPC 729 Bluff are as follows: 
 
BIM   Block  Sub-Blocks 
 
CLER 2941       M N O  P    R  S  T  U    W  X  Y  Z  
CLER 2942                 L  M             R          V  W   
CLER 3013    B  C  D E  F  G  H J  K  L  M N       Q  R S             X  Y  
CL ER 3 01 4   A  B           F  G  H                                 
CL ER 3 08 5  A  B  C D    F  G  H J  K  M N O  P           S  T  U       X  Y  Z  
CL ER 3 15 8  A             V  
                                 
Total:  60 Sub-blocks 
 
1.3 Landholdings 
 
All properties within the EPC 729 Bluff area are categorised as either freehold or 
perpetual lease and as a consequence are not subject to Native Title 
considerations. 
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Figure 1.  Location of EPC 729 Bluff. 
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        Figure 2.  Current boundary of EPC 729 Bluff.  
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1.4 Previous Mining and  Exploration 
 
The history of coal exploration in the Bluff area, as detailed by Lohe & Wallin 
(2004), began with the discovery of coal near Bluff in 1902 and the establishment of 
colliery workings in 1905. Coal was produced intermittently thereafter from four 
separate underground mines, namely the Bluff, Cambria, Excel and Windsor 
Collieries, at a rate of about 40,000 tonnes per year. The bulk of output from the 
Bluff Coalfield was used as steaming coal by the Queensland Railways, with total 
historical production, up until the cessation of operations in 1966, amounting to 1.66 
Mt (Kempton, 1968, 1975).  
 
Regional geological mapping undertaken by petroleum exploration companies 
(Mines Administration Pty Ltd) between 1954 and 1958, and more detailed studies 
of the Late Permian coal-bearing strata by coal geologists (Utah Development 
Company) between 1961 and 1962, established the basic stratigraphy of the 
Permo-Triassic sequence of the Bluff-Blackwater area (King & Goscombe, 1968). 
The nomenclature established by this work was subsequently adopted with only 
minor modification by the Bureau of Mineral Resources and the Geological Survey 
of Queensland during compilation of the Duaringa 1:250,000 Geological Map 
(Malone et al. 1969). Coal-seam stratigraphy and nomenclature, along with 
correlations between seams in the Blackwater, Bluff and Yarrabee areas, was 
placed on a more systematic basis in the 1970’s (e.g. Staines, 1972, 1975; Johnson 
et al., 1975). 
 
Past coal exploration in areas covered by EPC 729 is summarised below. 
 
1965 ATP 8C - Mount Morgan Ltd/Coal & Allied Industries Ltd 
 
Mount Morgan Ltd and Coal & Allied Industries Ltd were granted Authority to 
Prospect ATP 8C in January 1965 to explore for “semi-anthracitic” coal 
occurrences, similar to those encountered in the Bluff Coalfield and Baralaba area 
to the southeast, in areas marginal to the Central and Dawson Valley Railway lines. 
A total of 38 rotary open holes were subsequently drilled adjacent to the Central 
Railway line between Dingo and Wallaroo for an overall advance of 1320 m. No 
economic coal intersections were reported, but further investigation of the Red Hill 
area to the north of Bluff, where shallowly dipping coal-measure sediments were 
identified, was recommended (Mount Morgan Ltd. 1965). 
 
The more prospective areas of the tenement were subsequently incorporated into 
ATP 15C.  
 
1965 – 1966 ATP 15C - J. & A. Brown & Abermain Seaham Collieries 

Ltd/Morgan Mining & Industrial Company Pty. Ltd. Joint 
Venture 

Authority to Prospect 15C was granted in October 1965 and during the course of 
tenure a total of 79 rotary open holes (totalling 8,992 m) and 12 diamond core holes 
(1,026 m) were drilled at various localities in the general Bluff area. Only four rotary 
open holes (RDH1, RDH2, RDH40 & RDH41) were drilled in the current EPC 729  
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area, and of these, three were suspended within Triassic Rewan Group 
sedimentary rocks. Although RDH41 intersected Permian coal measures, no 
economic seams were identified (J. & A. Brown & Abermain Seaham Collieries Ltd 
and Morgan Mining and Industrial Company Pty. Ltd. Joint Venture 1966, 1967). 
The overall failure to identify economic reserves of suitable quality coal resulted in 
ATP 15C being relinquished in full on the 31st December 1966. 
 
1966 – 1968  ATP 20C - Mines Administration Pty. Limited 
 
Authority to Prospect 20C, granted to Mines Administration Pty. Limited in 
September 1966, extended to the north-west and south-east of Bluff township, and 
included the old coal-mining areas of the Bluff Coalfield. Geological mapping and 
exploration drilling within the ATP during 1966 led to the discovery of coking coal 
some 5 to 6 km northwest of Bluff township, in an area defined as “J Block” 
(Kempton, 1967, 1968). “J Block” is located in the immediate hanging wall of the 
Jellinbah Fault zone. In 1967-68, exploration in the area was continued by Mines 
Administration on behalf of a consortium consisting of Pickands Mather 
International, C.R.A. and Kaiser Steel Corporation (King 1967; Kempton 1968). It 
consisted of further geological mapping, drilling, seismic surveys and analytical 
work. From 1966 to 1968, a total of 144 holes was drilled. Although further drilling 
and associated analytical work within the “J Block” area during 1967-68 enabled the 
delineation of a small coking coal deposit, it was not of sufficient magnitude to 
warrant further expenditure (Kempton 1968). The ATP was subsequently 
relinquished in 1968.  
 
1966 - 1968 ATP 28C - Bellambi Coal Company Limited 
 
Authority to Prospect 28C, located to the north of Bluff and covering an area of 383 
km², was granted to the Bellambi Coal Company Limited on the 1st August 1966. 
During the first year of tenure, a total of 19 exploration bores (totalling 2326 m) were 
drilled at 2-4 km intervals along two traverse lines orientated east-west and NE-SW 
respectively (Catley 1967). While initial results were discouraging, the reported 
discovery of significant coking coal reserves by rival explorer Mines Administration 
Ltd in areas immediately to the south of ATP 28C prompted Bellambi Coal to 
undertake further work. Available coal analyses were reviewed and an additional 
two holes (B22 & B23) were drilled along the southern boundary of the ATP. While 
it was concluded that coking coal was likely to occur in this area, the highly 
structured nature of the deposit was seen as a major impediment to mining. The 
ATP was consequently relinquished in August 1968 (The Bellambi Coal Company 
Limited, 1967). 
 
1972 – 1973  ATP 122C - Pacminex Pty Limited 
 
Authority to Prospect 122C, consisting of 268 sub-blocks, was granted to Pacminex 
in August 1972 after successfully bidding for a Queensland Mines Departmental 
tender area (Mollan 1973). The southern boundary of ATP 122C was situated 
approximately 9 km north of the township of Bluff, along latitude 23º30', and the 
northern boundary some 18 km to the north (23º20'). The western boundary  
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coincided with the western limit of EPC 729 (149º00') and extended 50 km to the 
east. 
 
Exploration drilling during 1972, comprising 35 drill-holes, was mainly conducted 
along Twelve Mile Creek in the western part of ATP 122C. Two areas with coal at or 
near the surface, referred to as the Woodlea (northern) and Dunluce (southern) 
Prospects, were subsequently identified (Mollan 1973). A second drilling 
programme, consisting of 24 open holes and 7 partly-cored holes, was undertaken 
in early 1973 to assess further coal occurrences and geological structure in the 
Dunluce Prospect area (Tucker & Wigglesworth 1973). From this work it was 
concluded that the Rangal Coal Measures and underlying Burngrove Formation 
dipped at high angles (>20º) to the northeast, and that thrust fault disruption of the 
sequence was ubiquitous. While the possibility of defining large reserves of “low-
volatile bituminous to anthracitic coal” existed, the coking properties of the coal 
were not considered good enough to warrant further exploration. The ATP was 
relinquished in 1973. 
 
1975 – 1983  ATP 190C Strathconan - Mines Administration Pty Ltd/CSR Coal 

Division 
 
Authority to Prospect 190C Strathconan, comprising 250 sub-blocks (770 km2), was 
granted to Mines Administration Pty Ltd in September 1975. Initial work included 
ground resistivity surveys (totalling 70 line km) and associated depth soundings, 
that together were used to delineate areas where the Rangal Coal Measures 
potentially occurred at shallow depth beneath recent and Tertiary cover. The three 
areas identified, namely the Twelve Mile Creek and Eastern Blocks prospects in the 
northern section of the ATP, and the Dunluce South Block in the southwest, were 
subsequently drilled between 1976 and 1980 (Brandt 1977, 1980). 
 
Overall, a total of 223 holes (including 18 partly-cored wells) were drilled within the 
ATP. Although the drilling did confirm near-surface coal occurrences in the 
aforementioned target areas, unravelling the structurally complex nature of the 
sequence proved difficult. Progressive relinquishments in 1977 (Brandt 1977), 1978  
(Brandt 1978), 1979 (Brandt 1979), 1980 (Brandt 1980) and 1982 reduced the area 
of EPC 190C to 11 sub-blocks centred on the Twelve Mile Creek area, 5 km to the 
south of the Yarrabee mining lease SCML 196. A re-interpretation of existing data 
was undertaken by the CSR Coal Division in 1982-1983, and a trial Sirotem 
traverse undertaken over the northernmost drilling grid in the Twelve Mile Creek 
area (Allen 1983). The remaining sub-blocks were subsequently relinquished in 
1983. 
 
1996 – 2001  EPC 612 - Australian Coal Enterprises Pty Ltd 
 
EPC 612 originally consisted of 40 sub-blocks, and was located immediately to the 
north-east of Blackwater township. It was granted in September 1996 to Australian 
Coal Enterprises Pty Ltd. The main part of EPC 612 lay to the west of the Jellinbah  
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Fault, in an area known to have a considerable thickness of Triassic Rewan Group 
sediments overlying the Late Permian Rangal Coal Measures. The aim of the 
exploration programme was to determine whether any part of the coal measures 
had been upthrust to mineable depths in this area (Carr 1997). In 1997 exploration 
drilling in the northern part of EPC 612 (i.e. west of the Jellinbah Mine) consisted of  
thirteen open holes (NC9701- 9713) along two north-south orientated lines (Carr & 
Shekhar 1999). It failed to intersect coal seams with open-cut potential. In 1998, 
four open holes (NC 9901- 9903, NC9906) were drilled in the northernmost part of 
EPC 612, and two additional holes (NC9904, 9905) were drilled just inside the 
boundary of the adjacent EPC 662 area. The drilling tested for occurrences of the 
Pisces and Pollux seams. There was only one significant intersection of clean coal 
– 2.14 m in NC9906 (Carr & Shekhar 1999). 
 
Ten sub-blocks in the southern part of EPC 612 were relinquished in 1998, and a 
further 28 blocks were relinquished in 1999, leaving the two easternmost sub-blocks 
to the southeast of the Jellinbah South Mine (Carr & Shekhar 2000). In 2000, 20 
open holes (RO 0001-0020) and four partly cored holes were drilled in the area 
about two kilometres to the southeast of Jellinbah South Mine (Carr & Shekhar 
2000). The Pollux seam, with an average thickness of 3.96 m was intersected in 
four drill-holes (RO 0003CR, RO 0009C, RO 0016C, & RO 0017C). What was 
interpreted as the Orion seam was intersected and cored in three drill-holes (RO 
0009C, RO 0016C, and RO 0017C), with an average thickness of 1.97m, of which 
1.93 m was considered to be of economic quality. An overall assessment of the coal 
exploration data undertaken in 2001 concluded that steep dips of approximately 1 in 
2, abundant faulting, and limited resource tonnages indicated that the area had only 
limited mining potential. EPC 612 was relinquished in full in September 2001 (Carr 
& Shekhar 2001). 
 
 
1.5 EPC 729 Bluff Exploration Rationale and Project History 
 
The area covered by EPC 729 was selected for assessment owing to its location 
proximal to coal-mining operations at Jellinbah East and Yarrabee, and an 
underlying belief that previous explorers in the area had been so overwhelmed by 
the inherent structural complexity of the contained sequence that significant coking-
coal deposits may had been overlooked. It was clear from available data that EPC 
729 contains three continuous north-northwest-trending sub-crops of the Late 
Permian Rangal Coal Measures and underlying Burngrove Formation, that are 
essentially continuations along strike of the Jellinbah East, Yarrabee and Yarrabee 
East Mines. However, given the inconsistency of past exploration data, the true 
nature of the continuity and quality of the coal seams was open to speculation.  
 
In order to assess the area properly, aerial photography was flown over EPC 729 
and a colour mosaic prepared to assist in the logistics of exploration planning and 
photo-geological interpretation. Initial reconnaissance drilling was then undertaken  
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during June-July 2002 in two targetted areas hereafter referred to as the Lucie 
section in the north, and the Tallawalla section in the southwest (Figure 3). This 
initial program comprised 76 open holes and 1 partly-cored hole, for an aggregate 
4,202 m, including 15.55m of HQ core. A follow-up drilling programme conducted 
during October-December of the same year comprised 152 open holes for an 
aggregate total of 9,742 m. As with the previous program, drilling was initially 
focussed in the Lucie and Tallawalla sections, but progressed to include the Middle 
Creek and Dunluce areas (Figure 3).  
 
The main coal exploration target in each case was the Pollux Seam. In the Lucie 
area the seam ranged in thickness from <2 m to >5 m, and was intersected in a 
narrow (300-800 m) zone extending 1.8 km along strike in a NNW-SSE direction. In 
the Middle Creek to Tallawalla areas, the same seam was intersected in a zone of 
similar strike length and width, with the thickness varying from <1 m to >4 m. In the 
Dunluce area in the northwestern part of EPC 729, the Pollux seam varied from <1 
m to >3 m thick and was generally found to be very clean, although in some cases 
contained minor stone bands, particularly in the northern Lucie area. 
 
The Aries and Castor seams were generally found to be less than 1.0m thick within 
the drilled areas, but very locally reached thicknesses of up to 1.4 m. Over 
considerable portions of the explored areas, both seams were interpreted as being 
absent. The Orion Seam was also commonly absent, and even when encountered 
was commonly less than 1.0m thick. The Pisces/Pisces Lower Seams were typically 
banded, and varied considerably in thickness.  
 
The variations in thickness of the Pollux and other seams, and the common 
absence of the Aries, Castor and Orion seams are considered by Lohe & Wallin 
(2004) to be largely primary sedimentological features related to the fluviatile 
depositional environment of the Rangal Coal Measures, and not related to structural 
deformation. In some localized areas, however, various seams can display 
unusually thick intersections, for example in the Pollux seam, thicknesses of greater 
than 4m. It is considered that these abnormal thicknesses are probably apparent 
thicknesses, which have resulted from the structural rotation of bedding to dips of 
30-50º.  
 
Detailed interpretation of the exploration drilling data indicated that the Permo-
Triassic sequence dips consistently to the east at 8-12º, with localized steeper dips 
of up to 30-50º being related to faulting. It also became apparent that the coal-
bearing sequence is severely disrupted by NNW-striking thrust faults with vertical 
displacements in the order of 10-90 m range. Thrust-related repetitions of coal 
seams, especially the Pollux seam, were recognised from all areas. In both the 
northern Lucie area, and the southwestern Middle Creek-Tallawalla area, zones of 
thrust imbricate stacks and thrust duplexes up to 500 m in across-strike width were 
interpreted. Such zones of multiple repetitions produce significant local increases in 
coal volumes. 
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East-northeast trending faults with a spacing of 1.0-1.5 km were also recognised 
that displaced the Permo-Triassic sequence and many of the thrust faults, thereby 
creating lateral off-sets. The faults have been interpreted as normal faults, not 
strike-slip faults. A significant meridional normal fault with a maximum vertical 
displacement of about 50 m was also interpreted to occur in the Middle Creek-
Tallawalla area. 
 
Detailed quality analyses undertaken on samples of the Pollux Seam (BF077C) 
indicated the coal was low-volatile bituminous in rank and could produce a high 
yielding (72-85%) coking product with 6-7% ash and a CSN of 4.5 to 7.5.  
 
In order to assess the continuity and character of the Pollux seam in the Middle 
Creek to Tallawalla section of EPC 729, an initial series of 34 exploration holes 
were planned for completion during November 2008. The drilling programme was 
undertaken in association with work being conducted on an adjacent tenement 
(EPC 912), with the holes planned for EPC 729 scheduled for commencement 
during the second drilling hitch. However, the early onset of a protracted wet 
season forced the premature suspension of drilling activities, and only 4 of the 
planned holes were ultimately drilled. This drilling programme was completed in 
May-July 2009, with a total of 82 open holes being drilled with a total metreage of 
10,299 m. The holes were drilled with a nominal spacing of 100m along a series of 
NE-orientated lines spaced at 200 m to 400 m.  A summary of the exploration 
drilling completed within EPC 729 to date is shown in Table 1. 
  
The 2008-2009 holes were geophysically logged, and the lithological data, with 
detailed selections of top and bottom depths of seams and tentative seam 
correlations, were incorporated in the Bluff geological database. Structural contours 
to the roof of the Pollux seam Pollux seam thickness isopachs for the Tallawalla 
area were prepared.  
 
 

Year Open 
Holes

Total 
metres Hole Numbers Cored 

holes
Total 

metres

Total 
core 
(m)

2002 (July) 77 4,130 BF001-BF77C 1 71.35 15.55
2002 (Oct) 152 9,742 BF078-BF229 - - -
2008 (Nov) 4 366 BF230-BF233
2009 (May-July) 82 10,299 BF234-BF315

TOTALS 315 24,537 1 71.35 15.55  
 
Table 1.  Summary drilling statistics for EPC 729 Bluff. 
 
 
The 2008-2009 exploration drilling programme confirmed the widespread 
occurrence of sub-cropping Rangal Coal Measures within a NNW-trending zone 
that extends over a 4 km strike length in the Tallawalla area. The zone is typically  
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      Figure 3.    EPC 729 Bluff – Exploration drilling areas 
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600-800m wide, but it is disrupted by a complex series of NNW-trending reverse or 
thrust faults, and to a lesser extent by cross-cutting NE-trending normal faults. 
Holes drilled to the east of this zone appeared to intersect strata of the Burngrove 
Formation, and by extending some of the lines farther to the east, an additional 
zone of sub-cropping Rangal Coal Measures was intersected. It was concluded that 
further drilling was required to define properly the along-strike and down-dip extent 
of this eastern zone, since it was evident that the Rangal Coal Measures occur at 
shallow levels over a far greater area within EPC 729 than was previously thought.  
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2.0 REGIONAL GEOLOGY 
 
2.1 Regional Tectonic Framework 
 
The Bowen Basin is divided into broad morphotectonic elements that essentially 
reflect areas of maximum sediment accumulation, and adjacent shelf areas (cf. 
Dickins & Malone 1973; Staines & Koppe 1980). The subdivisions are broadly 
north-northwest to north-south in trend and elongation (Figure 4). The eastern side 
of the basin consists of the Taroom Trough, which contains up to 10,000 m of 
Permo-Triassic sediments and volcanics. The central-southern basin is dominated 
by the Comet Ridge, which separates the Taroom Trough from the Denison Trough 
on the western side of the basin. To the north, the Comet Ridge broadens and 
merges into the Clermont Stable Block, which forms the westernmost part of the 
basin. The Clermont Stable Block comprises a basement block over which the 
sedimentary cover is much thinner, and is generally relatively undeformed. 
 
2.2 Regional Stratigraphy 
 
The major geological units of the EPC 729 Bluff region comprise the Rangal Coal 
Measures and underlying Burngrove Formation of the Late Permian Blackwater 
Group, and the overlying Early Triassic Rewan Group. The Rangal Coal Measures, 
the uppermost Permian unit in the Bowen Basin, are the focus of coal exploration 
within the general region. The Burngrove Formation also contains coal seams, but 
are generally not of economic interest owing to their typically banded nature and 
variability with regard to both thickness and quality. The Burngrove Formation is 
overlain conformably or disconformably by the Early Triassic Rewan Group. A 
veneer of lateritized Tertiary sediments and basalt overlies the Permo-Triassic 
sequence across much of the region. 
 
2.3 Regional Structure 
 
2.3.1 Folding 

 
First and second-order, broadly NNW to N-S trending, open folding is characteristic 
of virtually all of the Bowen Basin. The axes of this folding usually have a sinuous 
trace, and fold axes plunge gently to both the north and south. The first and second-
order folds developed comparatively early after the Permo-Triassic sedimentation, 
and all other structural elements such as reverse and normal faulting overprint 
them.  
 
The folding was described by King & Goscombe (1968) as drape folding resulting 
from broad down-warping along dominantly meridional axes. This assessment is 
considered to be still a perceptive and valid one. In terms of more recent tectonic 
models, the drape folding is probably a consequence of a post-extensional sag 
phase. There is little doubt that an essentially meridional structural architecture in 
the basement was very significant in the tectonic evolution of the Bowen Basin.  
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Figure 4.  Solid Geology and Structural Elements of the central-eastern Bowen Basin, 
  Queensland.(after Balfe et al. 1985). 
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The broadly N-S trending normal faults that occur throughout the Bowen Basin 
probably represent the post–depositional reactivation of this architecture. The EPC 
729 Bluff area is located within the Taroom Trough. In the southern-central section 
of the Bowen Basin, the structure of the Taroom Trough consists of a broad 
regional (i.e. first order) syncline, the Mimosa Syncline. The syncline lies to the east 
of the Comet Ridge, which is a first-order anticlinorial structure located in the 
central-southern part of the Bowen Basin. In the main area in which the Mimosa 
Syncline has been defined, to the south of latitude 24º00', the fold axis is broadly 
north-south in orientation, and is located to the east of longitude 149º30'. The fold is 
an asymmetrical structure, with dips of up to 15ºW on its eastern limb, but dips 
average only 4-6ºE on its western limb (Olgers 1966; Dickins & Malone 1973). 
There appears to be very little second-order folding on the limbs of the main part of 
the Mimosa Syncline, although in the southern part, some relatively large anticlinal 
closures are developed (Dickins & Malone 1973). 
 
 
2.3.2 Fault Systems 
 
      a) Thrust and Reverse Faulting 
 
The central-eastern section of the Bowen Basin, which incorporates EPC 729 Bluff, 
is structurally very complex, dominated in large by compressional structural fabrics 
of a fold-and-thrust style character (Dickins & Malone 1973; Staines & Koppe 1980; 
Hammond 1988). The thrust faults are typically northwest to north-northwest 
trending, and mostly dip to the northeast (i.e. they display a dominant direction of 
tectonic transport to the southwest). However, both the style and intensity of this 
deformation varies from east to west across the basin. 
 
On a basin-wide scale, a clear division is drawn between the asymmetrically folded 
and over-thrusted Permian sediments and volcanics of the Gogango Overfolded 
Zone in the east (e.g. Derrington 1962; Dickins & Malone 1973; Hobbs 1985), and 
the deformed Permo-Triassic strata of the central-eastern basin referred to as either 
the Dawson Tectonic Zone (Derrington 1962), or its subdivided components of the 
Folded, Yarrabee and Blackwater Zones (Hobbs 1985). 
 
The Folded Zone occurs in the east (see Figure 4) and is characterized by a series 
of tight anticlines and synclines with steeply dipping, NNW-trending axial planes. 
Cleavage is virtually absent, in contrast to the Gogango Overfolded Zone. The 
folding is associated with high-angle reverse or thrust faulting. The western edge of 
this zone is marked by the Yarrabee Fault, a regional-scale NNW-trending, easterly 
dipping thrust-fault zone that passes immediately to the east of Yarrabee and 
merges to the north with the Foxleigh Fault (cf. Hammond 1988). The Yarrabee-
Foxleigh Fault zone marks the contact between highly deformed, up-thrusted 
Permian sediments of the Folded Zone and Triassic sediments on the eastern flank 
of the Mimosa Syncline. 
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The central Yarrabee Zone (Figure 4), which is bounded by the Yarrabee Fault in 
the east and Jellinbah Fault in the west, is also a NNW-trending, easterly dipping, 
regional-scale thrust-fault zone. Permian sediments have been thrusted up against 
and over the younger Triassic sediments on the western flank of the Mimosa 
Syncline. Deformation in the Yarrabee Zone is similar to, but generally less intense, 
than that in the Folded Zone to the east (i.e. it is characterised by widespread thrust 
faulting on various scales). It is also characterised by a more open dome-and-basin 
style of folding in blocks bounded by easterly-dipping high-angle reverse or thrust 
faults, and sub-vertical transverse normal faults. 
 
It should be noted, however, that this open dome-and-basin folding is not 
necessarily related genetically to the compressional deformation that produced the 
thrust faulting, but may represent earlier second-order folding that occurs 
throughout the Bowen Basin. The axes of these folds typically trend in a broadly 
north-south direction. 
 
The western Blackwater Zone (Figure 4), which is located in the footwall of the 
Jellinbah Fault, is characterised by gentle, open folding and zones of quite intense 
thrust faulting. It also includes some large-scale reverse faults such as the Shotover 
Fault to the east and south of Blackwater. The thrust faulting on a more local scale 
tends to be quite low angle or bedding-parallel. Shear failure is commonly localised 
at particular stratigraphical horizons over considerable distance, especially in the 
coal measures. 
 
b) Normal Faulting 
 
Although the central-eastern Bowen Basin is structurally dominated by 
compressional domains, tensional structures are not uncommon. In fact, outside of 
the Dawson Tectonic Zone, normal faulting is the dominant structural style of 
discontinuity observed in the sedimentary cover rocks. The normal faulting occurs in  
a number of preferred orientations throughout the basin, including broadly north-
south, east-west, northeast, northwest and north-northwest. 
 
Normal faults are also present in the Dawson Tectonic Zone, but they tend to be 
overshadowed by the more penetrative and dominant compressional structural 
fabrics. The timing relationships observed between normal and thrust faulting in 
these areas leave little doubt that during its post-depositional history, the Bowen 
Basin has undergone a series of regional tectonic deformational events. A 
significant compressional deformation event occurred in the mid- to Late Triassic 
(e.g. Ziolkowski & Taylor 1985; Korsch & Totterdell 1995), but this was followed by 
a number of alternating tensional and compressional tectonic events, culminating in 
tensional tectonism as late as the Early Tertiary (resulting in the formation of a 
series of Tertiary graben basins in eastern Queensland). Evidence for this 
sequence of events can be seen in compressional thrust–fault structures that have 
been displaced by normal faults, and normal faults that have been overprinted and 
reactivated by compressional deformation. 
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3.0 GEOLOGY OF EPC 729 BLUFF 
 
3.1  Stratigraphy 
 
The major geological units of the EPC 729 Bluff area consist of the Rangal Coal 
Measures and the underlying Burngrove Formation of the Late Permian Blackwater 
Group, and the overlying Early Triassic Rewan Group. The Rangal Coal Measures, 
the uppermost Permian unit in the Bowen Basin, are the focus of coal exploration in 
the EPC 729 area. The Burngrove Formation also contains coal seams, and the 
most of this unit has been intersected in the course of exploration drilling. However, 
the Burngrove seams are of limited economic interest, given their banded nature 
and lateral variability with respect to thickness and coal quality. A veneer of 
lateritized Tertiary sediments overlies the Permo-Triassic sequence across much of 
the tenement. 
 
3.1.1 Late Permian 

Rangal Coal Measures 
 
The Rangal Coal Measures in the EPC 729 area typically consist of very fine to 
medium or coarse-grained labile sandstones, siltstones, mudstones, and coal 
seams. The main seams in the Rangal Coal Measures are, in descending 
stratigraphical order, the Cancer, Aries, Castor, Pollux, Orion and Pisces seams. Of 
these, the Pollux seam is the main seam of economic interest. 
 
The finer-grained interburden sandstones, siltstones and mudstones are typically 
carbonaceous, and have a medium to dark-grey colour. In general terms, the 
interburden sequence above the Pollux seam consists dominantly of very fine to 
fine-grained carbonaceous sandstones and siltstones, with some interbedded 
medium-grained sandstones. In the basal part of the Rangal Coal Measures, the 
interval between the Pollux and Pisces seams is typically distinctly coarser, and 
consists dominantly of fine-medium and medium-coarse grained sandstones that 
are commonly less carbonaceous than the sequence above the Pollux seam. This 
interval can, however, vary considerably, and may also include a significant 
component of finer-grained sediments. 
 
In the Yarrabee area immediately to the north of EPC 729, the Rangal Coal 
Measures have been estimated to be in the order of 150 m in thickness (Kempton 
1975; Jones 1995 a, b). In the Bluff coalfield area, Kempton (1975) identified a 220 
m-thick coal-bearing section containing ten coal seams. If the prominent tuff marker 
bed shown in Kempton (1975, Fig. 2) is taken to be the Yarrabee Tuff Bed, then this 
suggests that the Rangal Coal Measures in the Bluff area are of a similar thickness 
(140-150 m). 
 
Whilst a complete section of the Rangal Coal Measures has not been intersected in 
any one drill-hole in the EPC 729 area, a tentative cumulative thickness can be 
calculated. Given that up to 50 m of the sequence has been routinely intersected 
above the Aries seam, the Aries-Pollux interval typically averages 35m, and the 
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Pollux-Pisces interval is commonly 33 m thick, an overall thickness in the order of 
130-140 m would seem to be appropriate. 

Burngrove Formation 
 
The Burngrove Formation and the underlying Fairhill Formation are defined in the 
central Bowen Basin. They are the lateral equivalents of the Fort Cooper Coal 
Measures of the northern Bowen Basin (e.g. Draper et al., 1990). In the northern 
Bowen Basin, Matheson (1990) designated the Yarrabee Tuff Bed as the 
uppermost unit of the Fort Cooper Coal Measures, and, accordingly, the base of the 
Rangal Coal Measures is defined as the top of the tuff marker. The Yarrabee Tuff 
Bed is an important and widespread stratigraphical marker in the Bowen Basin. It 
typically consists of a tuffaceous mudstone with a brownish grey colour (Dickins et 
al. 1969; Matheson 1990). In the southern and central Bowen Basin, the tuffaceous 
bed may be only 0.5 m or less thick, and is associated with carbonaceous 
mudstone (Matheson 1990). 
 
As in parts of the northern Bowen Basin, in the Blackwater and Jellinbah areas in 
the central Bowen Basin, the Yarrabee Tuff Band typically occurs within the basal 
seam of the Rangal Coal Measures, the Pisces seam, which is split by the tuff bed 
into an upper working section and a Pisces Lower seam interval. Matheson (1990) 
therefore suggested that in most cases in the central Bowen Basin, the Yarrabee 
Tuff Bed lies within the lowermost Rangal Coal Measures seam, some distance 
above the first significantly banded Burngrove Formation seam, the Virgo seam. 
Matheson (1990) pointed out, however, that although the Yarrabee Tuff Bed is a 
time marker that appears to occur at different stratigraphical positions, in nearly all 
known cases it separates the clean coal seams of the Rangal Coal Measures from 
the inherently high-ash coal of the Fort Cooper Coal Measures/Burngrove 
Formation. Even though the formational boundary can therefore occur within a coal 
seam or coal interval, Matheson (1990) proposed that the Yarrabee Tuff Bed should 
be used to separate the Rangal Coal Measures and the underlying Fort Cooper 
Coal Measures/Burngrove Formation. This convention is followed here.  
 
In the EPC 729 area, the Yarrabee Tuff Bed is relatively thin, and is interbedded 
with either carbonaceous mudstone, or fine-grained carbonaceous sandstone. As a 
result, it is not always easily identified in drilling cuttings. The prominent gamma-ray 
response associated with the Yarrabee Tuff Bed is, however, readily identifiable in 
geophysical logs, and occurs quite consistently throughout the EPC 729 area. 
 
The Pisces Lower seam is located immediately below the Yarrabee Tuff Bed. The 
other seams in the Burngrove Formation are, in descending order, the Virgo, Libra, 
Leo, Aquarius, Scorpio and Centaur seams. The interburden sediments in the 
Burngrove Formation are dominated by light-grey to off-white, well-cemented fine- 
to medium-grained or coarse-grained sandstones that are usually easily 
distinguished from the typically more carbonaceous sandstones in the Rangal Coal 
Measures. The whitish colouration of the sandstones may be in part due to a 
calcareous cement (cf. Matheson 1990). 
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 3.1.2 Early Triassic 
 
     Rewan Group 
 
The Early Triassic Rewan Group in the EPC 729 area consists predominantly of 
fine to coarse lithic quartzose sandstone and interbedded siltstone and mudstone. 
The Rewan sediments typically have a maroon-red or grey-green colour, and 
contain little carbonaceous matter. These characteristics serve to differentiate the 
Rewan Group from the Rangal Coal Measures. 
 
The stratigraphical contact between the Late Permian Blackwater Group and the 
Early Triassic Rewan Group sequence in the Blackwater region may be locally 
disconformable, but it is apparently more commonly transitional (Dickins & Malone 
1973; Draper et al. 1990). In the Bluff area, the Rewan Group and Blackwater 
Group rocks are also structurally juxtaposed by thrust faulting. The Rewan Group 
sediments possibly reach a maximum thickness of about 1000 m in the Permit area. 
It is assumed that they thicken towards the axis of the Mimosa Syncline (Kempton 
1975). 
 
 
3.1.3 Tertiary sediments 
 
The Tertiary sediments that unconformably overlie the Permo-Triassic sequence 
consist of quartzose sandstone, siltstone, and claystone. In the northern section of 
the Permit area (Lucie area), and the central-western section (Dunluce and Middle  
 
Creek areas), the Tertiary sediments are less than 10 m thick. In the north-eastern 
corner of the Permit area (Lucie and Locarno areas), the Tertiary veneer is largely 
absent, and the tightly folded and faulted Late Permian sediments of the Folded 
Zone crop out, and are clearly visible in aerial photography. In the central and 
southern parts of the Permit area, thicker Tertiary quartzose sandstones form some 
scattered low ridges that probably represent the erosional remnants of an originally 
thicker Tertiary sequence that blanketted the area. In between these ridges, 
however, the Tertiary sediments range from <10 m to 20 m in thickness. 
 
3.1.4 Weathering 
 
The base of the lateritic weathering profile in the EPC 729 area is generally at a 
depth of 25-35 m. The Tertiary sediments overlying the Late Permian sequence are 
invariably deeply weathered. In the northern and north-western sections of the 
Permit area, the base of weathering can reach a depth of 40 m to greater than 50 
m. In the southern half of the Permit area, however, the base of weathering is 
usually somewhat shallower, often within the range of 15 m to 20 m. Silcrete and 
ironstone lenses (from 4 m to 9 m thick) in the weathering profile have been 
intersected occasionally in the Lucie and northern Middle Creek areas.  
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3.2 Geological Structure 
 
3.2.1 Folding 
 
Other than the regionally significant Mimosa Syncline, a series of second-order 
folds have been identified in the general Bluff-Yarrabee area. For example, 
Kempton (1975) suggested that the overall geometry of the Yarrabee deposit was 
defined by an open meridional anticline (Yarrabee Anticline) with a sigmoidal axial 
trace located about 1500m to the west of the Yarrabee Fault. The anticlinal axis 
extends southwards into the northern section of the Yarrabee South MDL 160 area 
(Jones 1995b), before being truncated by a major transverse fault with a dextral 
displacement of over 1 km (the Beantree Fault of Jones 1995b). Contrary to 
published maps (e.g. 1:500,000 scale Bowen Basin solid geology), both Jones 
(1995b) and Kempton (1975) show the fault as having a northwest or west-
northwest orientation. The presence of the anticline has not been confirmed south 
of the Beantree Fault (Jones 1995b). However, the coal-bearing sequence south of 
the Beantree Fault dips to the east and is consistent with the interpretation that the 
Permo-Triassic sequence dominantly dips in this direction throughout the Bluff-
Yarrabee area. 
 
Folding and thrust faulting, with some locally steep dips have been interpreted to 
occur in the Bluff Coalfield in the southern section of EPC 729. Kempton (1975) 
described the area as consisting of a faulted, easterly dipping monoclinal flexure of 
approximately 600m amplitude, modified along its crest by smaller complex dome-
and-basin folds elongated sub-parallel to the regional strike. The monocline is 
truncated to the southwest by the Jellinbah Fault. An easterly-verging monoclinal 
fold is also clearly visible in the Late Permian sequence of the BMR 1989 deep-
seismic profile, some 3.5 km east of the Jellinbah Fault. This is consistent with the 
position of the monoclinal structure interpreted by Kempton (1975). 
 
The Bluff, Cambria, and Excel Collieries are located on the easterly dipping limb of 
this interpreted monoclinal flexure (Kempton 1975), where seam dips progressively 
decrease eastward from 35ºE to around 12ºE. In the Excel Colliery, some of the 
eastern workings were described as ending at a “strike fault”, presumably a north-
northwesterly trending fault that had upthrown the seam about 50m on its western 
side (Kempton 1975). If it is a thrust fault, the geometry of displacement dictates it 
must be a back-thrust. The Windsor Colliery was located to the northwest of the 
other collieries. It occurred in a small asymmetrical syncline, with a northwest-
trending fold axis. The syncline is tightly folded, with dips of 40-45ºE on the western 
limb, and about 35ºW on the eastern limb. In the J Block, located 2km to the 
northwest of the Windsor Colliery, in the immediate hanging wall of the Jellinbah 
Fault, the structure is described as being relatively simple (Kempton 1975). It 
includes an anticline off which the coal measures dip to 5-20ºE. The sequence is 
truncated by a thrust fault about 1000m to the east of the Jellinbah Fault. 
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3.2.2 Orientation of bedding 
 
The Permo-Triassic sequence in the EPC 729 area dips to the east off the flank of 
the Comet Ridge. Dips of bedding inferred from sections of drill-hole cross-sections 
that do not appear to be disrupted by thrust faulting are consistently in the 10-12ºE 
range. This is consistent with the BMR deep-seismic profile BMR89.B01 (Korsch et 
al. 1990, which shows that under the Yarrabee Zone, between the Jellinbah and 
Yarrabee Faults, the well-defined reflective horizon interpreted to mark the base of 
the Late Permian (Korsch et al. 1990) dips consistently to the east at 10-11º. The 
Late Permian-Triassic sequence above this reflective horizon also dips overall at 
10-11ºE, even though it is clearly disrupted by easterly dipping thrust faulting. On 
the seismic profile, a synclinal axis is interpreted to occur in the Late Permian-
Triassic sequence about 2km west of the Yarrabee Fault. The synclinal axis is thus 
located near the eastern boundary of the EPC 729 area; if it has a broadly 
meridional orientation, then the Late Permian-Triassic sequence in the EPC 729 
area mostly dips to the east. The sequence dips to the west only along the eastern 
boundary of the Permit area. This is supported by field data, e.g. the Duaringa 
1:250,000 Geological Map (1965). 
 

3.2.3 Thrust Faulting 
 
The EPC 729 area is bounded on its eastern side by the north-northwesterly 
trending Yarrabee Fault zone, and on its western side by similarly orientated 
Jellinbah Fault zone. In both cases, Late Permian Blackwater Group sediments 
have been thrusted up against strata of the Early Triassic Rewan Group, and 
importantly from the perspective of coal exploration, have been elevated to 
structural levels at which they are potential exploration targets. Another thrust-fault 
zone, which has similarly upthrust the Late Permian sediments, has been 
interpreted to occur on the western side of the Yarrabee Mine area to the north of 
EPC 729. This fault zone can be regarded as a subsidiary thrust-fault system in the 
footwall of the Yarrabee Fault zone, and is responsible for the structural elevation of 
the Rangal Coal Measures in the MDL 169 (Yarrabee South) area, and possibly 
also in the Yarrabee Mine area. This fault zone extends in a SSE direction into the 
north-western section of the EPC 729 to the east of Twelve Mile Creek, in the Lucie 
section (see Figure 5). 
 
The greater part of the EPC 729 area lies within the Yarrabee Zone, and as such is 
characterised by significant compressional deformation, with numerous thrust faults 
occurring on all scales. Open dome-and-basin folding is also present, but as noted 
earlier, this folding probably largely represents an earlier fold development not 
genetically related to the thrust faulting. Some thrust-related folding, such as thrust 
anticlines, undoubtedly occurs in the EPC 729 area, but it would be very localised 
and show a clear spatial relationship to thrust faulting. In the north-eastern section 
of the EPC 729 area, to the east of the Yarrabee Fault zone, the distinctive, tightly 
folded outcropping Permian sediments of the Folded Zone can be seen clearly on 
aerial photography. 
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Previous exploration over the EPC 729 area has indicated that disruption of the 
Permo-Triassic sequence by thrust faulting is ubiquitous. In the Twelve Mile Creek 
Block in the northern part of Mines Administration’s ATP190C, Brandt (1977, 1980) 
noted that south of an inferred transverse fault located near the northern boundary 
of EPC 729, recovered drill cuttings and core showed evidence of severe structural 
disturbance. Slickensides and calcite-lined fault planes and fractures were observed 
in most drill-holes in this area. The faults were interpreted as thrust faults, with 
accompanying shearing and severe deformation of recovered coal seams being a 
common feature. 
 
North of the EPC 729 area, Brandt (1977, 1980) suggested that the coal seams 
were less deformed, although the area was still structurally complex. To the north of 
EPC 729, the Yarrabee Mine (ML 1770) and the Yarrabee South Mine (MDL 160) 
areas are located in the hanging wall region of the Yarrabee Fault zone. The 
Yarrabee area is structurally complex, with thrust and normal faulting, and folding 
affecting the distribution of coal-bearing strata. Local thickening and repetition of the 
Pollux seam as a result of thrust faulting occur throughout the Yarrabee area (Jones 
1995a,b). 
 
Exploration by Pacminex Pty Limited (ATP 122C) in the Dunluce area similarly 
identified the presence of easterly-dipping thrust faults that had disrupted the 
Permian sequence. The thrust faulting was broadly parallel to the Jellinbah Fault, 
and was described as being approximately parallel to the strike of bedding (Mollan 
1973; Tucker & Wigglesworth 1973). Transverse faults, described as “strike-slip” 
faults, had also created apparent lateral shifts in the coal measures (again they are 
probably normal faults). Dips of up to 20° were present in cores, and  Mollan (1973) 
concluded that the structural complexities precluded both the development of a 
coherent structural model for the area, and reliable seam correlations. 
 
In the Bluff Coalfield, the area to the east of the Jellinbah Fault is characterized by a 
series of north-northwesterly trending, easterly-dipping thrust faults, with vertical 
displacements usually less than 60m. The most westerly group of thrust faults is 
interpreted to be an imbricate zone 2400m wide, which is spatially related to the 
Jellinbah Fault. Further to the east, the thrust faulting appears to be more widely 
spaced (cf. Kempton 1975). 
 
The exploration work carried out so far within EPC 729 has essentially confirmed 
that east-dipping thrust faulting on various scales, and some back-thrusting, is the 
main penetrative structural element defined in the area (Figure 5 & Figure 6). The 
vertical displacements associated with this faulting vary from less than 10m to 
greater than 90m, but are mostly less than 50m. In the horizontal dimension, the 
thrust faults commonly have a spacing of less than 100m to 500m, but zones in 
which the thrust faulting is relatively intense, and very closely spaced, are also 
present. In some areas, the thrust faults appear to occur on a fairly regular spacing. 
As a consequence, although the sequences drilled out in the western section of 
EPC 729 are dipping consistently to the east, the same seam intervals can re-
appear at broadly similar structural levels over considerable across-strike distances. 
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3.2.4 Normal faulting 
 
The most prominent normal faults interpreted to occur in the EPC 729 area are 
broadly northeasterly to east-northeasterly in trend, i.e. they are transverse to the 
regional strike trends. They are significant in that they are responsible for lateral 
shifts in the strike trend of the Late Permian coal measures structurally elevated by 
the major thrust faults in the area. The lateral shifts in the strike trends are 
considered to be due simply to normal fault displacements. There is no evidence 
that the faults are strike-slip. Several northeasterly trending normal faults have been 
interpreted to occur in the northern Lucie section to explain the lateral shift in strike 
trends between drill-hole lines. The faults have a spacing of between 0.5km and 
1.5km. The normal faults post-date, and have displaced the thrust faults. For 
example, in the Lucie area, the thrust-fault zone located in the footwall of the 
Yarrabee Fault is displaced by a northeasterly trending transverse normal fault 
some 4km south of the EPC 729 northern boundary. The position of this transverse 
fault has been confirmed in the October-November 2002 drilling programme.  
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Figure 5.  Interpreted solid geology of the Lucie area. 

Rewan Group 



 

24 

 
 

71
00

00
 m

E

Rangal Coal Measures

70
70

00
 m

E

70
60

00
 m

E

70
50

00
 m

E

Jelinbah Fault

7404000 mN

Burngrove Formation

7400000 mN

7399000 mN

7403000 mN

7401000 mN

7402000 mN

Drillhole
Thrust fault
Normal fault

70
80

00
 m

E

70
90

00
 m

E

7394000 mN

7395000 mN

7396000 mN

7397000 mN

7398000 mN

70
30

00
 m

E

70
40

00
 m

E

7393000 mN

 

 
Figure 6.  Interpreted solid geology of the Dunluce-Tallawalla area. 
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3.3 Coal-seam Geology 
 
Within the EPC 729 area, coal seams and seam intervals occur within both the 
Rangal Coal Measures and the underlying Burngrove Formation. As already noted, 
the Yarrabee Tuff Bed is taken as the uppermost unit of the Burngrove Formation. 
The nomenclature used here for the seam sequences in both the Rangal Coal 
Measures and the Burngrove Formation was first defined by Staines (1972), from 
extensive drilling and mining in the central-southern Bowen Basin. The use of 
astronomical names for seams proposed by Staines has continued to  the present 
day. The only modification to the seam sequence proposed by Staines (1972) is the 
inclusion of the Pisces Lower seam. The seams recognized in both formations are 
listed below in Table  2. 
 
 
 
 
         Triassic Rewan Group 
 
       Cancer 
       Aries 
    Rangal Coal  Castor Upper 
          Upper  Measures  Castor 
       Pollux 
       Orion 
       Pisces 
 
  
       Yarrabee Tuff Bed  
         Permian    Pisces Lower  
    Burngrove  Virgo  
    Formation  Libra 
       Leo 
       Aquarius  
       Scorpio 
       Centaur 
 
 
     Table 2 .    Coal seam stratigraphy and nomenclature of the Rangal  
   Coal Measures and the Burngrove Formation 
   (after Staines, 1972).  
 
 
The seams of the Rangal Coal Measures are well defined regionally, as they 
represent an important resource of economic coal deposits in the Bowen Basin. The 
thickest and most significant of these seams is the Pollux seam. Mineable coal 
resources can also be defined in places in the Aries seam and occasionally the 
Pisces seam. Other Rangal seams, such as the Castor Upper, Castor and Pisces 
seams, can only be considered to have potential mineable resources if they display 
adequate thicknesses or quality, or lateral continuity. The seams of the Rangal Coal 
Measures are generally relatively clean, with comparatively low inherent ash  
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contents, and few intercalated rock bands. In particular, the seams of the Rangal 
Coal Measures characteristically do not contain tuff bands.  
 
In the EPC 729 area, the seams within the Burngrove Formation are not as well 
recognized. As a result of the exploration-drilling programmes conducted in the 
Permit area, however, it is now possible to define better the stratigraphy and 
characteristics of most of the Burngrove seams. It is also becoming evident that 
there may be the potential for some mineable coal resources within the Burngrove 
Formation, even though bands of better quality coal are typically not particularly 
thick.  
 
The top of the Burngrove Formation is defined by the Yarrabee Tuff Bed. A 
significant feature that differentiates the Burngrove Formation and its lateral 
equivalent, the Fort Cooper Coal Measures, from the Rangal Coal Measures is the 
presence of tuff bands. The tuff bands tend to be concentrated in and around the 
seam intervals, and all of the Burngrove Formation seams typically contain, or are 
closely associated with tuff bands.  
 
 Apart from the presence of tuff beds, however, in the earlier 2002 exploration 
drilling programmes, the stratigraphical succession and characteristic geophysical 
signatures of the Burngrove seams were difficult to define, apart from the Pisces 
seam association. There were two main reasons for this: 

 
a).  Holes drilled in this period were typically only 60 m or less in depth; and,  
b). The Permo-Triassic sequence in the Bluff area typically dips to the east 
      at 10-11º.  

 
As a consequence of these factors, only one or two seam intervals were intersected 
in each drill-hole, so that relatively complete stratigraphical sections were not 
drilled. It was therefore difficult to develop a clear understanding of stratigraphical 
sequence, and seams were in some cases confused with each other. A good 
example of this is that the Leo seam commonly has a more or less three-fold 
subdivision that is not dissimilar to a poorly developed Pisces seam-Yarrabee Tuff 
Bed-Pisces Lower seam association. As a result some Leo seam intervals were 
incorrectly designated as a Pisces seam association.  
 
The exploration drilling programme undertaken in 2008-2009 in the Tallawalla area 
was not only very comprehensive, but also the drill-holes were generally much 
deeper than those drilled in 2002. As a result, a much clearer picture of both the 
stratigraphical sequence of seams and the characteristics of each seam, at least in 
the upper Burngrove Formation, has emerged. This is important from the point of 
view of avoiding confusing seams, and of being able to define with greater 
confidence where in the stratigraphy of the Burngrove Formation any particular drill-
hole section is located.  
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3.3.1 Rangal Coal Measures 

The upper seams in the Rangal Coal Measures are the Cancer, Aries, Castor 
Upper and Castor seams (Table 2). A typical sequence and the geophysical 
responses of these seams is shown in Figure 7. Throughout the EPC 729 area, the 
thicknesses of the Aries, Castor Upper and Castor seam vary within the EPC 729 
area, as do the interburden intervals between them. As well, in some areas the 
seams converge, for example the Upper Castor and Castor seams can occur 
together.   

Cancer seam 
Based on previous work and the results of drilling by the tenement holder, it would 
appear that the Cancer seam is invariably thin (<0.5m) and of poor quality 
throughout the Bluff-Yarrabee area. A typical Cancer seam geophysical response is 
shown in Figure  7. It is not regarded as an economic target. 

Aries seam 
In the Yarrabee-Bluff district, previous exploration and mining work (e.g. Kempton, 
1975; Jones, 1995a,b), the Aries seam was defined as generally having a thickness 
of 1.0-1.8 m. In the Bluff Coalfield, in the southern section of EPC 729, the Aries 
seam was referred to as the Excel seam (Kempton, 1975). It was 1.4-1.8 m in 
thickness. Interestingly, Kempton (1975) referred to the Aries seam as containing 
much brighter coal than the Cambria (i.e. the Pollux) seam.  
 
Exploration drilling in the EPC 729 area has shown that the Aries seam typically 
consists of a clean, bright coal, as Figure 7 shows. In the northern and central 
sections of the Permit area, it is commonly 0.4 m to 0.8 m in thickness, but it does 
reach thicknesses of 1.14 m to 1.32 m. The 2008-2009 exploration drilling was 
undertaken in the southern Tallawalla  section (Figure 7) of EPC 729. It confirmed 
the results of earlier work in the Bluff Coalfield. Of the 24 intersections of interpreted 
unweathered Aries seam, 19 were greater than 1.0m, ranging from 1.08 m to 2.2 m, 
with an average thickness of 1.59 m (e.g. in BF308; Figure 7). The other five 
intersections ranged from 0.3 m to 0.8 m. These areas of seam thinning are 
attributed to primary sedimentological factors.  
 
The Aries seam generally consists of clean, bright lustrous coal, but in some areas 
does include some thin stone bands.  It thus reaches thicknesses and quality that 
are of economic interest.  
 
Castor Upper and Castor seams 
 
Typical geophysical signatures of the Castor and Castor Upper seams are shown in 
Figure 7. The interburden interval between the Aries and Castor Upper seam is 
generally 3-9 m, but locally it can be as little as 2 m or less. In some areas the 
Castor and Castor Upper seams have coalesced, but in other areas the interburden 
interval between them can be as great as 10 m-15 m, as shown, for example, in 
Figure 7. The interburden interval between the Castor seam and the underlying  
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Pollux seam in generally in the 10-30 m range. In a few cases it is less than 5.0 m. 
Other Castor-Pollux interburden intervals are unusually large, namely 45 m to 
greater than 60 m. This range is well beyond the typical 10-30 m range, and there 
are few intermediate interburden intervals. This suggests that these higher 
interburden intervals probably result mostly from structural thickening of the 
interburden by thrust faulting.  
 
The Castor and Castor Upper seams generally have thicknesses in the range of 
0.40 m to 1.10 m.  In some areas, in both the northern Lucie and southern 
Tallawalla areas, both the Castor and Castor Upper seams can be less than 0.4 m 
thick, or they appear to be absent altogether, a feature that is attributed largely to 
sedimentological factors.  
 
In the 2008-2009 drilling programme, showed that the Castor Upper seam in the 
Tallawalla area ranges in thickness from 0.48 m to 1.71 m. Most intersections, 
however, were in the  0.60 m to 1.10 m range.  The average thickness of the Castor 
Upper seam is 0.93 m. Thicker intersections of 1.30 m, 1.56 m and 1.71 m seem to 
fall distinctly outside the usual range, and may represent apparent thicknesses 
resulting from the structural rotation of bedding.  
 
The Castor seam in the Tallawalla area ranges in thickness from 0.20 m to 1.86 m, 
but most intersections fall in the range of 0.60m to 1.30 m. The average thickness 
of the Castor seam is 1.02 m.  As in the case of the Castor Upper seam, the 
thickest intersections, e.g. 1.57 m to 1.86 m are probably apparent thicknesses 
resulting from the structural rotation of bedding.  
 
Where the Castor and Castor Upper seams have thicknesses of 0.80 m or greater,  
the geophysical signatures (e.g. Figure 7) suggest that the coal is generally well 
developed, although it is recognized that the Castor seams are usually duller and 
higher in mineral matter content than the Aries seam. At shallow depths, the thicker 
developments of the Castor and Castor Upper seams may possibly represent a 
mineable resource, although the interburden intervals may preclude this.  

Pollux seam 
 
The Pollux seam is the main seam of economic interest in the EPC 729 area, and is 
currently being mined in the Yarrabee Mine and Yarrabee South areas to the north 
of EPC 729, and in the Jellinbah East Mine to the west. In the Yarrabee Mine and 
Yarrabee South areas, the Pollux seam has an average thickness of 4.0 m and 3.6 
m respectively (Jones 1995a,b). Kempton (1975) noted, however, that although the 
Pollux seam (Kempton’s “Main” seam) maintains a reasonably constant thickness of 
3-4 m in the Yarrabee Coalfield, thickness variations of 1.5 m to 6 m are known. He 
considered that these variations were due to “bedding-plane faults”, probably a 
reference to low-angle thrust faults. In the Bluff Coalfield in the southern part of the 
EPC 729 area, the 3.5 m thick “Cambria” seam (Kempton, 1975) is undoubtedly a 
correlative of the Pollux seam. 
 
 



 

29 

 
 

 
 
       Figure 7.    Typical geophysical responses of the Cancer, Aries, Castor Upper and  
     Castor seams of the upper Rangal Coal Measures in EPC 729 
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The current exploration programme in the EPC 729 area has demonstrated that the 
Pollux seam displays considerable lateral variations in thickness, ranging from less 
than 1 m to a maximum in excess of 4 m. Some Pollux seam intersections greater 
than 5 m in thickness have been encountered (e.g. in the Lucie area), although it is 
likely that such examples represent apparent thicknesses, due to either locally 
steep bedding dips or internal structural deformation and thickening by thrust 
faulting. The Pollux seam is certainly repeated and structurally thickened by thrust 
faulting in some areas, but these effects can usually be identified as such from 
geophysical logs. In many cases, however, variations in the thickness of the Pollux 
seam, in particular thinning of the seam from greater than 3.5 m to less than 2 m, 
cannot be easily accounted for by the effects of structural deformation. Such 
variations occur on a more general scale than the thrust-related phenomena, and 
typically do not have a close spatial relationship to thrust faulting. 
 
A typical geophysical response for the seam is shown in Figure 8, from BF308, in 
which the Pollux seam is 3.68 m. The Pollux seam generally consists of clean coal, 
but it can contain some thin stone bands. Such stone bands can occur near the top, 
the middle and the lower parts of the seam. In BF308, for example (Figure 8), one 
stone band occurs in the upper third of the seam, and one band ((~10 cm thick) 
occurs near the base. The basal stone band is relatively persistent. In some areas, 
it increases in thickness to several metres, so that the basal band of coal splits off 
to form a Pollux Lower seam band. This band should not be confused with the 
Orion seam.  
 
The variations in Pollux thickness are reasonably systematic. It is possible to 
identify north-south trending zones in which the seam is comparatively thick (3-5 m) 
over a width of 300-800 m, but progressive thinning of the seam to the east and 
west indicates an inherent lenticular geometry. These variations in thickness are 
interpreted as being of a primary sedimentological origin, a conclusion that clearly 
has implications for the definition of economically viable reserves. Further evidence 
for this sedimentological control is the irregular development of intraseam stone 
bands. Although it is not uncommon to encounter a relatively persistent mudstone 
band (~10 cm thick) within the basal or middle section of the seam, in some areas 
(e.g. Lucie area) the seam is highly banded, with up to four distinct plies being 
recognisable. It is also commonly noted that where the seam becomes thinner, it 
consists of two readily distinguishable coal intervals. 
 
Notwithstanding these thickness variations, the Pollux seam generally consists of 
bright coal, with subordinate inter-layered dull-coal bands. The basal section in 
some areas is inferior in quality, consisting of a duller, more stoney coal, but this 
should not be taken as a general rule. In the Dunluce area, for instance, the basal 
section of the Pollux seam displays good coking qualities (cf. Brandt 1980).  

Orion seam 
 
The Orion seam generally occurs approximately 15-20 m below the Pollux seam 
(e.g. Figure 8). It is commonly less than 1.0 m in thickness, but in some areas, for 
example in the Tallawalla area, it reaches 1.0-1.5 m in thickness (e.g. Figure 8). 
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    Figure 8. Typical geophysical responses of the Pollux and Orion seams of the Rangal 
  Coal Measures in EPC 729 
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The Orion seam in these thicker sections usually consists of a clean moderately 
bright coal. Where the Orion seam is less than 1.0 m thick, the coal deteriorates to 
an inferior coal, and in some areas, very thin bands can consist largely of a coaly 
carbonaceous mudstone. Lateral deterioration of the Orion seam can lead to areas 
where it is absent. As a result. The absences of the Orion seam is considered to be 
a sedimentological phenomenon, comparable to the absences of other Rangal coal 
seams mentioned earlier. In the Lucie area, a second thin coaly band appears 
below the Orion seam in a restricted area. It is interpreted as an Orion Lower seam. 
It is noted that Carr & Shekhar (2000, 2001) identified an “Orion” seam in the 
Dunluce area. This seam averaged 1.97 m in thickness, which is unusually thick for 
the Orion seam in the EPC 729 area. The geophysical signature of this seam 
suggests that it is in fact a thinner Pollux seam. 
 
Pisces seam 
 
The Pisces seam is the lowermost seam in the Rangal Coal Measures. It is located 
most commonly approximately 35-40 m below the Orion seam. The Pisces seam 
occurs characteristically immediately above the Yarrabee Tuff Bed and the Pisces 
Lower seam interval at the top of the Burngrove Formation. A typical geophysical 
profile of this association is shown in Figure 9. The Pisces seam displays 
considerable lateral variation in thickness and degree of banding. In earlier 
geological studies of the EPC 729 area, the Leo seam was in some cases 
interpreted as a degraded Pisces-Pisces Lower interval. The seam stratigraphy of 
the Burngrove Formation is, however, now understood better, and it seems likely 
that the Pisces seam may be better developed in several sections of the EPC 729 
area, and have less lateral variability than was previously thought.  
 
The Pisces seam is generally 1.5-2.5 m in thickness. Some thin stone bands can 
occur within the seam, but in some areas, e.g. Tallawalla, it commonly consists of a 
clean, overall lustrous coal. For example, the Pisces seam in drill-hole BF241 
consists of 2.45 m of essentially clean coal with a well-defined low-density peak 
(Figure   9).  The extent and coal quality of the Pisces seam in areas where it is 
now known to be well developed and where it is comparatively shallow may be 
worth investigating further.  
 
 
3.3.2 Burngrove Formation 
 
The top of the Burngrove Formation is defined by the Yarrabee Tuff Bed, which is 
typically a tuffaceous mudstone with a brownish-grey colour (Dickins et al., 1969; 
Matheson, 1990). The prominent γ-ray response associated with the Yarrabee Tuff 
Bed is readily identifiable in geophysical logs, and it occurs quite consistently 
throughout the EPC 729 area. The Yarrabee Tuff Bed is generally 1.0-2.5 m in 
thickness (e.g. Figure 9). 
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    Figure 9. Typical geophysical responses of the Pisces seam at the base of the  
  Rangal Coal Measures, and the underlying Yarrabee Tuff Bed and  
  Pisces Lower seam at the top of the Burngrove Formation 

Pisces Lower seam 
 
The Pisces Lower seam occurs immediately below the Yarrabee Tuff Bed. It is 
usually 1.0-2.3 m in thickness (Figure  9). Geophysical logs show that the density 
of the Pisces Lower seam is typically somewhat higher than that of a well-
developed Pisces seam (e.g. Figure 9), a feature that suggests that it has a higher 
ash content than the Pisces seam. A thin tuffaceous band characteristically occurs 
in the middle of the Lower Pisces seam (Figure 9).  As with other seams in the EPC 
729 area, the Lower Pisces seam can display lateral variations in terms of thickness 
and coal quality. In the Dunluce area, a banded Pisces Lower seam in BF199 was 
6.72 m thick, and 6.95 m (4.94 m coal) in BF203. These thicknesses are 
undoubtedly anomalous apparent thicknesses resulting from the structural rotation 
of bedding. They certainly do not have any great lateral continuity. Thicknesses of 
over 2.0 m in the Pisces Lower seam may have some economic interest, especially 
if they are combined with the coal section in the overlying Pisces seam. 
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Virgo seam 
 
The Virgo seam generally occurs about 20-25m below the Pisces Lower seam. It is 
now known that it has a distinctive geophysical signature, of which examples from 
BF237 and BF272 are shown in Figure  10. The seam interval is usually 4.0-4.5 m 
in thickness. The upper 3.5 m are banded. The uppermost 1.0-1.2 m thick section 
probably consists of coaly carbonaceous mudstone and siltstone ranging up to 
inferior coal. It is followed by a distinct 0.15-0.25 m thick tuff band. Below the tuff 
band is a coal band about 0.60m in thickness, followed by a clastic interval 
consisting of carbonaceous siltstone and mudstone. The basal section of the Virgo 
seam interval is a band of good-quality clean coal that is 0.8 m to 1.50 m in 
thickness.   
 
Although it is not particularly thick, the basal coal band in the Virgo seam interval, 
as well as the coal band immediately overlying it, could possibly be considered to 
be secondary exploration targets. A problem associated with all of the Burngrove 
Formation seam intervals is that of lateral continuity of coal thickness and quality, 
as well as the interburden intervals. Further exploration drilling would be required 
firstly to define the spatial distribution of the Virgo seam, and secondly to test 
whether or not the coal bands in the Virgo seam have adequate lateral continuity 
and coal quality to warrant more detailed investigation in the future.  
 
Libra Seam  
 
The Libra seam interval generally occurs 40-45 m below the Virgo seam. Examples 
of the geophysical signature of the Libra seam interval from BF246 and BF272 are 
shown in Figure 11. The density log typically shows a distinctive threefold division, 
which has a total thickness of 3 m to 4 m. The upper section is usually thin (0.5 m or 
less), and consists of a coaly carbonaceous mudstone. The middle section is 1-2 m 
thick, and consists of a well-defined tuffaceous unit. The lower section is commonly 
about 1.5 m in thickness and usually consists of an inferior-quality coal interval. The 
Libra seam interval appears to display some variation. In BF246, for example, the 
tuffaceous bed forms the middle section of the interval (Figure 11). In BF272, 
however, a prominent tuffaceous band also occurs above the thin upper section of 
the seam interval (Figure 11). In some drill-holes, e.g. BF274, prominent tuffaceous 
bands occur both above and below the thin coaly carbonaceous bed that represents 
the Libra seam.  
 
The Libra seam, as shown in Figure 11, appears to be quite consistent in character 
over much of the Bluff area. In drill-hole BF273, however, the Libra seam is 
markedly thicker. It occurs about 46 m below the Virgo seam, which is consistent 
with comparable interburden intervals, but the seam interval is about 9.5 m thick. 
The prominent tuff beds that characterize the upper-middle section of the Libra 
seam are present, but are about 4 m thick. A 6.5 m thick banded, coaly section 
occurs below the tuff bands. It seems likely that the unusual thickness of the Libra 
seam in this case is largely an apparent thickness, as a result of the structural 
rotation of bedding.   
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      Figure 10 . Examples from BF237 and BF272 of typical geophysical response  
   for the Virgo seam interval in the Burngrove Formation  
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      Figure 11. Examples from BF246 and BF272 of typical geophysical response  
   for the Libra seam interval in the Burngrove Formation. 
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The Libra seam does not represent an exploration target of economic interest. As a 
result of the 2008-2009 exploration drilling programme, however, it has now been 
possible to define the characteristics of the Libra seam much better than had been 
possible previously. This is important from the point of view of being able to define 
more accurately the stratigraphical position of intersections of the Burngrove 
Formation. 
 
Leo, Aquarius, Scorpio and Centaur seams 
 
The Leo, Aquarius, Scorpio and Centaur seams intervals represent the lower 
seams of the Burngrove Formation. Since the sub-crop of the Burngrove Formation 
occurs only along the south-western boundary of EPC 729, and in a fault slice in the 
central-southern section (see Figure 4), in most parts of the tenement these seam 
intervals will be intersected only at considerable depths. The Leo and Aquarius 
seams have been defined in several drill-holes in the EPC 729 area, because they 
represent coal-bearing intervals known to occur below the upper Virgo-Libra seam 
section. These assignations are, however, rather tentative. There have not been 
sufficient intersections of the lower sections of the Burngrove Formation to be able 
to establish whether or not these seam intervals display any characteristic 
geophysical signatures by which they can be identified with some degree of 
certainty.  
 
Further exploration drilling in the EPC 729 Bluff area may allow better definition of 
the characteristics of the lower Burngrove seams. In certain specific areas, where 
these seams potential occur at relatively shallow depths, it may also be possible to 
determine if they contain any coal intervals of possible economic interest. As the 
geological map (Figure 4) shows, however, subcrops of the Burngrove Formation, 
where these lower seams will come to the surface, occur only on the south-western 
margin of EPC 729, and in a fault-bounded block in the central-southern section of 
the tenement. They generally would tend to be intersected only at depth, unless 
structurally elevated by thrust faulting, and therefore they appear to have limited 
coal-exploration potential.  
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4.0 WORK COMPLETED DURING THE REPORTING PERIOD 
 
   4.1 Introduction 
 
In the 2009 Annual Report for EPC 729 Bluff (Pattison & Lohe 2010), it was noted 
that the work planned for the 2010 reporting period would focus primarily on the 
analysis and interpretation of data gathered during the 2008-2009 exploration 
drilling programme. This work would include a re-assessment of all of the seam 
designations currently being used, and the construction of a viable structural model 
for the Permit area. This represents essentially the work that has been undertaken 
during the 2010 reporting period, as is described below. 
 
Exploration drilling carried out in EPC 729 Bluff in the period 2002 to 2009 is 
summarized in Table 3.  The general locations of all of the drill-holes completed in 
the Permit area are shown in Figure 12.  As a result of the analysis of the 2008-
2009 drill-hole data reported on the the 2009 Annual Report, it became apparent 
that revision and updating of the geological database was required, in particular in 
relation to lithological coding, detailed picks of tops and bottoms of seam intervals 
from geophysical logs, and seam correlations. This work was carried out in the 
2010 reporting period. As well, on the basis of the development of a better 
understanding of seam characteristics and seam correlations from the 2008-2009 
drilling data (Drill-holes BF230-BF315), it was also possible to carry out a re-
assessment the 2002 drilling (Drill-holes BF001-BF229), and review and revise 
lithological coding and seam correlations in this set of drill-hole data as well.  
 
 
 
 
 
 Date           No. Drill-holes        Drill-holes Nos.         Total  Metreage 
 
   June-July 2002         77        BF001 – BF077C   4202m  
          (inlc. 15.55m coring) 
 
   November 2002       152        BF078 – BF229    9742m 
 
 
   November 2008           4        BF230 – BF233      366m 
 
   May - July 2009         82        BF234 – BF315  10,299m 
 
 
       Total                          315     24,609m 
 
 
Table 3. Summary of drilling undertaken in the EPC 729 Bluff area.  
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  4.2 Review and revision of EPC 729 Bluff 2008-2009 exploration drill-
 hole data 
 
November 2008 Drilling Programme 
 
An extensive drilling programme was commenced in November 2008 in the 
Tallawalla area. Only four holes, BF230 – BF233,  were completed, as the onset of 
a protracted wet season forced the premature suspension of drilling activities. 
These holes were drilled to depths of 96 m to 102 m. All of the relevant geological 
and geophysical data for these holes were summarized in the Annual Report for the 
following year.  
 
May – July 2009 Drilling Programme 
 
The exploration programme undertaken in 2009 completed a total of 82 holes drilled 
in the Tallawalla section of EPC 729.  In the 2009 EPC 729 Bluff Annual Report, the 
number of holes drilled in 2009 was incorrectly reported as 110 (Pattison & Lohe 
2010). The holes were drilled in the Tallawalla area, along a series of NE-orientated 
lines at a nominal spacing of 100m, and the lines were spaced at 200 m to 400 m 
intervals. The total depths of the drill-holes ranged from 90 m to 156 m, and 
averaged 126 m.  
 
The geological studies and interpretations carried out in 2009 of the 2008-2009 drill-
hole data (drill-holes BF230 – BF315), and reported on in the 2009 Annual Report 
for EPC 729 (Pattison & Lohe 2010) included: 

 
1. Detailed selection of seam top and bottom depths and seam correlations  

 from geophysical logs; 
2.  Incorporation of detailed seam picks and seam correlations into the 

 Bluff geological database; 
     3.   Generation of a series of ten, mostly NE-SW orientated drill-hole cross-

 sections;  
     4.   Structural contours to the top of the Pollux seam in the Tallawalla area;  
     5.  Pollux seam thickness isopachs in the Tallawalla area.  
 
As a result of this work it became evident, however, that unresolved problems 
existed in the geological database in regard to the uniformity of lithological coding, 
the selection of detailed top-and-bottom depths of seam intervals, and in seam 
correlations. The 2008-2009 exploration drilling also provided a much larger 
lithological database with which to work, and also, since the holes in these 
exploration programmes were typically drilled to much greater depths than in the 
previous 2002 exploration drilling, it was now possible to develop a clearer 
understanding of coal-seam stratigraphy and the characteristic geophysical 
signatures of seams, especially in the Burngrove Formation. 
 
A re-assessment and revision of data from the 2008-2009 exploration drilling 
programmes was therefore carried out in the reporting period. This work involved : 
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 Figure 12. General locations of all 2002 and 2008-2009 drill-holes within EPC 
   729. 

    2002 Drill-holes  2008-2009 Drill-holes 
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1. Lithological codes were checked for all drill-hole lithological logs, and 
corrected to conform with Energy Minerals codes; 

2. Detailed seam picks for top and bottom depths for all drill-holes were 
taken from geophysical logs, and checked against the previous data; 

3. The seam stratigraphy and characteristic geophysical signatures of 
seams in both the Rangal Coal Measures and the Burngrove 
Formation have been defined more clearly. The seam stratigraphy and 
seam geophysical characteristics are discussed in detail in Section 
3.3.  

4. All seam intervals were re-correlated, and checked against the 
previous interpretation of seam correlations; 

5. All corrected data were incorporated into the Excel lithological 
database spreadsheet for inclusion into  the geological database.  

6. Drill-hole cross-sections from the Tallawalla area were reconstructed, 
using the revised lithological data and seam correlations; 

7. Revised structural contours to the top of the Pollux seam in the 
Tallawalla area were produced; 

8. Revised Pollux seam thickness isopachs for the Tallawalla area were 
produced.  

 
 

4.3  Review and revision of EPC 729 Bluff 2002 exploration drill-hole data 
 
Two programmes of coal-exploration drilling were carried out in 2002, as is 
summarized. The 2002 drill-holes are summarized in Table 3. 
 
June – July 2002 Drilling Programme 
 
Initial exploration drilling in the EPC 729 area was undertaken in the Lucie and 
Tallawalla sections, i.e., in the northern and central-southern parts respectively of 
the permit area. The 77 holes were number BF001 – BF077C. The target depth for 
these holes was 60 m, but some holes were shallower or deeper, depending upon 
the geological conditions. The holes were spaced at 200m where no coal was 
intersected, but the spacing was reduced to 100 m or 50 m within coal zones.  
 
October – November 2002 Drilling Programme 
 
The exploration drilling undertaken in October – November 2002 was carried out in 
the Lucie and Dunluce sections in the north of EPC 729, and in the Middle Creek 
and Tallawalla sections in the centre and south of the Permit area. The holes were 
numbered BF078 – BF229. The drill-hole spacing was generally 200 m, except in 
areas where significant coal intersections warranted drilling at closer spacings of 25 
m to 100 m. The target depths for all holes was 60 m, and most holes were drilled 
to this depth. Some holes were drilled to greater depths if the coal occurrences 
warranted it, the deepest hole being BF078 at 102 m. Other holes were drilled to 
less than 60 m in depth if the geology indicated that further drilling was not 
warranted.  
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As a result of the 2002 drill-holes generally averaging about 60m in depth, it was 
often difficult to develop: 
 a).  A clear understanding of the stratigraphical sequence and context of 
 intersected seams; 
 b).   A good understanding of the typical geophysical signatures of seam 
 intervals, especially in the Burngrove Formation  
 
As a result of the 2008-2009 coal-exploration drilling programmes, however, it has 
been possible to develop a better and more systematic understanding of coal-seam 
stratigraphy and geophysical signatures of seams in the EPC 729 area.  It was now 
possible to review seam correlations in the earlier exploration drilling carried out in 
2002 (drill-holes BF001 – BF229), and to rectify seam correlations that had been 
made on the basis of very little geological context and knowledge of seam 
characteristics in geophysical logs, mainly in the Burngrove Formation.  
 
The work carried out on the 2002 drill-hole data in the reporting period is as follows: 
 

1. Lithological coding in the BF001-BF229 was checked and corrected and 
made to conform to standard Energy Minerals lithological descriptions in the 
Bluff area;  

2. Detailed depth picks of tops and bottoms of coal seams where checked, and 
if necessary corrected from geophysical logs; 

3. Using the revised seam stratigraphy and the typical geophysical signatures 
of seams defined from geophysical data from the 2008-2009 exploration 
programme, all seam correlations were checked and if necessary revised.  

4. All corrected data were incorporated into the Excel lithological spreadsheet, 
and then incorporated into the geological database.  

 
In a structurally complex area such as EPC 729 Bluff, accurate seam correlations 
are paramount. On the basis of the upgrading of the geological database in terms of 
both lithological data and seam correlations, it will now be possible to develop better 
geological modelling of the Bluff area in the form of drill-hole cross-sections, seam 
structure contours and seam isopach data. This information will provide an 
improved understanding of the distribution geological units and coal seams, which 
in turn will allow the generation of well-defined coal exploration targets.  
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5.0 PROPOSED FURTHER WORK 
 
Geological modelling, involving the generation of drill-hole cross-sections, seam 
structure contours and seam isopach maps, will be undertaken, based on the 
geological database that has been revised and updated during the reporting year. 
The revised geological data will allow the generation of further and better defined 
coal exploration targets, particularly in the Tallawalla area.  
 
Exploration work to be undertaken in the 2011 reporting period will focus primarily 
on the southern Tallawalla section of EPC 729. A programme of exploration drilling 
is planned for the areas to the south-east and south of the Tallawalla area in which 
exploration drilling was undertaken in 2008-2009. The proposed holes will initially  
be drilled on a 200m grid, with follow-up testing on 100m or 50m centres if required. 
The principal targets in this area will be the Aries and Pollux seams, but other seam 
intervals such as the Pisces seam will also be examined where they are 
intersected.  
 
The target areas include those to the north of Bluff township in which underground 
mining operations have been conducted in the past, for example in the Cambria, 
Excel and Windsor Collieries. Background research work will be undertaken in 
order to develop a better understanding of the extent of the old underground 
workings, so that these areas can been avoided in the course of exploration drilling.  
 
Geophysical logging and surveying of drill-holes will be carried out as per usual 
practice. Once detailed seam picks and seam designations have been completed, 
the lithological data will be incorporated into the Bluff geological database. 
Geological and resource modelling for the Tallawalla area will then be undertaken, 
based on the revised and updated geological database.  
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