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1. Introduction 

This report is provided as the 1st Annual report for EPM’s 16217, 16219, 16220, 16221, 
16222, 16223, 16,224, and 16225.  These EPM’s consist of 8 out of 10 applications for 
EPM’s, which were submitted in March of 2007.  These eight were granted on March 10, 
2009. The anticipated grant of the remaining two EPM’s applications are pending.  This 
identical yearly report has been submitted to the Department of Mines and Energy for 
each of the eight EPM’s due to the basin-wide nature of the evaluation of these EPM’s.   
The location of these EPM’s is illustrated in Appendix 1. 

2. Philosophy and Objective 

Geological characterization work over the Duaringa Basin, including limited potential 
fields, seismic, and drilling in the 1960's and 1970's, indicated the presence of a deep 
Tertiary basin of large geographic extent.  Two deep stratigraphic tests drilled by the 
Geological Survey of Queensland found interesting zones of oil shale at depths below 
600m.  The Royal Dutch Shell Companies have been developing proprietary techniques 
for the exploitation of deep oil shale zones by in-situ methods.  As part of our research 
and development program, we are conducting geological investigations into potential 
commercial deposits globally.  The previous work on Duaringa suggests that this basin 
may have potential for oil shale exploitation using this proprietary sub-surface technique.   
 

The lack of detailed deep oil shale 
investigations in the Duaringa 
Basin inhibits our understanding of 
the geology and prospectivity of 
this deposit.  To remedy this, we 
feel a basin-wide exploration 
phase of work is required.  This 
exploration work by necessity must 
target the basin as a whole before 
we can form predictive models of 
the geological development and 
deposition of rich oil shale beds 
within the basin.  Our philosophy 
then is to work the basin 
systematically to gather the 
needed data.  The first year of the 
program will consist essentially of 
gathering and analysis of all 
available technical data over the 
basin.  No attempt will be made to 
distinguish between the relative 
prospectivity of different EPM 

blocks spread across the area in year one.  The program for the second year will 
continue to refine the models started in year one, and begin preparations for a drilling 
program commencing in year three.  The objective of this phased approach is to 

Figure 1.  Location 
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characterize the deep oil shale zones, form a geological model of their deposition and 
lateral extent, and to select the most prospective acreage for further step-wise 
evaluation, which in the success case would eventually lead to preparations for 
commercial development. 
Our year one activities began with accessing all available potential field data (gravity and 
magnetic) for Queensland, focused on the Duaringa Basin area.  Once this data was 
obtained an initial potential field model of the basin was created - Appendix 3.  This first 
study was made to characterize the basin and form initial understandings of its size and 
setting.  As with the proceeding geophysical effort, the geological work consisted in 
accessing the available geological data, including published literature, and creating base 
maps and our first geological model of the basin.  The geological model utilizes Petrel 
Visualization software to view the data and resultant maps in 3-dimensional space. The 
data included to date in the model includes, well data, tops, and available wireline logs, 
along with gridded maps, base Tertiary modified contouring from the Mackenzie Seismic 
survey (CR 1772), the base of the shallow oil shale Horizon D from QERL drilling, and 
selected potential field maps. 

3. Location and Climate: 

The Duaringa Basin occupies a north-northwest trending tablelands area adjacent to the 
Fitzroy and Mackenzie rivers in Australia’s eastern Queensland Province (Figure 1, 
Appendix 1).  The basin takes it name from the locality of Duaringa, a small town of 
about 500 people on the Capricorn Highway (N66) some 115 Km west of Rockhampton.  
Duaringa town sits atop the southern depocenter of a Tertiary basin consisting of two 
deep centers, the northern depocenter lying closer to Kaiuroo and Junee stations 75 - 
100 Km north northwest of Duaringa.  The extent of the basin covers a 200Km by 25Km 
shape with nearly 5000 square kilometers in area in the subsurface.   
 
Climate in the area is generally mild with temperatures ranging from 27d C in the 
summer (December) to 16d C in winter (July), (Figure 2).  Precipitation is moderate, 
averaging 2cm / month in 
winter and 6-8cm / month in 
summer.  The area is prone to 
periodic floods and droughts, 
with an apparent overall 
drying in recent years.  This 
climate supports a rich dense 
native vegetation that has 
largely been cleared for 
livestock and limited wheat 
farming.  Maximum summer 
temperatures of 45d C have 
been recorded.     
 

Figure  2. Climate 
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4. Field Visit to Duaringa Basin 

As part of our year-1 license commitment, we made a visit to the Duaringa area on 21-
22 October 2009.  This was intended as a scouting visit only with the goal of viewing the 
general lay of the land, road conditions, local infrastructure and population, topography 
and vegetation of the project area.  Since this was a scouting visit, no accommodation 
was made for getting prior approvals for access and no attempt was made to drive on 
any but publicly accessible roads.  Even with this the case, we successfully visited 4 out 
of 5 possible drillsites and one coal seam gas well location, (Boombah 1).  In general we 
found the region open and accessible with excellent roads, paved or all-weather gravel.  

5. Structural Setting: 

Geologically, the Duaringa Basin sits within the New England Foldbelt immediately west 
of the Connors – Auburn Arch.  Permian Bowen series sediments crop out in thrust 
sheets on both sides of the basin, (Gogango fold zone to the east and Dawson fold zone 
to the west) and the structural orientation of the basin shares the north-northwest grain 
of these earlier New England structural features.  Seismic and gravity data previously 
acquired in the region, (Mackenzie, CR1772, and BMR89 L129, Figure 3) indicate that 
the main basin-bounding normal faults for Duaringa develop on the west side of the 
basin forming in effect a half-graben morphology.   
 
Figure 3. Duaringa Basin on seismic. 
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This structural style is shared by most of the Tertiary basins developed in the region to 
the east (Figure 4.).  Duaringa though is by far the largest of the Tertiary basins 
identified.   By analogy with the Western American Cordillera, we interpret and assume 
that the Tertiary basins in Queensland result from late extensional stresses, in this case 
associated with the opening of the Tasman and Coral Seas.  The normal faults utilize 
pre-existing New England thrust ramps as preferred planes of weakness.  Because of 
this preference, the structural orientation of Tertiary basins may not reflect the actual 
orientation of the Tertiary minimum stress.  In addition one can note from the map in 
Figure 4 that many of the Tertiary Basins develop along trends separating several of the 
accreted terrains of eastern Queensland.  These are the zones of greatest weakness.    
 
The large size of Duaringa Basin compared to most of the other eastern Queensland 
Tertiary basins may be due to its location near the westernmost front of New England 
thrusting and possibly due to the proximity of the Connors – Auburn Arch just east of the 
basin.  In any case, Duaringa Basin developed larger than the other basins with a total 
relief from the surface to the Permian unconformity up to 1300 meters.  From the gravity 
data processed by our geophysics group in 2008, (Appendix 3) we interpret the basin to 
have subsided along two normal faults together forming the western bounding margin of 
the basin.   
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Figure 4: Queensland Tertiary Basins 
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6. Basin Model 

Basin geological modeling for the project consists of a Petrel software database 
populated with well data and maps downloaded from the QDEX information system of 
the Queensland Geological Survey.  Petrel allows 3-dimensionalvisualization and 
analysis to help with the evaluation of all the data in a unified environment.  Data in the 
model currently includes locations and total depths on 106 SPP/CPM oil shale 
boreholes, 15 with lithology and oil yield data, most with correlated tops, 2 GSQ deep 
stratigraphic tests with wireline logs, lithology, and analytical data, 3 Mackenzie Scout 
boreholes with wireline logs and generalized lithology, and 27 various other boreholes 
with lithology data. 
 
Two structure contour maps, one at the base Tertiary and one at the base of shallow oil 
shale “D” layer are also included, (Figures 5 - 7).  In order to provide the best geological 
interpretation, both contour maps are hand-contoured and digitized/gridded prior to input 
to Petrel for analysis.  The base Tertiary map presented is a modified version of the 
original Mackenzie seismic maps.  Extensive use of the available gravity data (Appendix 
3) was used to help guide the contouring between the widely spaced seismic lines of the 
Mackenzie survey.  No subsurface data other than gravity exists for the northwest corner 
of the basin and this part remains uncontoured.   
 

 
 
Figure 5: Duaringa 3-D Model view looking northeast. 

 
The base Tertiary structure clearly indicates the separation of Duaringa Basin into two 
separate sub-basins.  Holes GSQ 1-2R and 3-5RD each target a separate sub-basin 
section.  These tests each penetrated similar sequences of lacustrine and fluvial 
sediments.  We interpret the section encountered to give rise to the strong reflectivity 
seen in the deep third of the basin on line BMR89 B01 and Mackenzie line K though this 
data is of poorer quality.  The location of BMR89 B01 near the saddle between the two 
sub-basins indicates deep lacustrine environments even on the saddle.  This further 
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suggests the continuity of deposition at this time.  We suggest that fault movement is 
syn-depositional and growth over time has led to the development of separate sub-
basins.   
 

 
 
Figure 6: Duaringa Basin Model looking northwest. 
 
 

 
 
Figure 7: Duaringa Basin Model looking south. 
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7. Stratigraphic Framework: 

 
The section in Duaringa basin consists of up to 1300 m of Tertiary sediments of fluvial 
and lacustrine origin superimposed on the eastern margin of the Permian Bowen Basin, 
The Tertiary sequence was first defined on gravity and early seismic work, (Kirkegaard, 
1970, Robertson, 1961, 1965, Paten, 1966).  Drilling by Mines Administration Pty. Ltd 
and later the Geology Survey of Queensland established a Tertiary section in the basin 
up to 1300m thick in the basin center.  This section contained a stacked sequence of 
fluvial and lacustrine sands, siltstones, mudstones and shale, including organic-rich oil 
shales in several layers from near the surface to over 1000m depth.  It is these deeper 
oil shale zones that form the target of our current exploration program.   
 
Most oil shale exploration work to date in the basin has been conducted by Southern 
Pacific Petroleum and Central Pacific Minerals starting in the early 1980’s.  Their work, 
as reported in numerous reports filed with the Queensland Department of Mineral 
Resources has targeted the shallow oil shale zones at depths below the surface ranging 
from 50 to 150m.  Their deepest hole, DD 66A attained a total depth of 484m.  
SPP/CPM confirmed the presence of two shallow laterally continuous oil shale layers 
(zone “D” and zone “B”).  These layers can be correlated over the entire extent of the 
basin, over 125 Km from NW to SE.  This represents a large regional lacustrine 
environment with simultaneous deposition of organic-rich shale over a wide extent, up to 
nearly 5000 Km square area.   
 
Two GSQ stratigraphic tests (GSQ 1-2R and GSQ 3-5RD) drilled 1975-79 have explored 
the deep section in the basin, (Figure 6, 7).  These holes targeted each of two separate 
sub-basins of the larger Duaringa trough.  Each of these two tests encountered a deeper 
organic-rich shale between depths from 600 to 1200m.  Each organic section consists of 
a similar sequence of interbedded silty shale, mudstone, oil shale, and occasional coal 
beds.  This similarity between the two holes, spaced 65 Km apart strongly suggests that 
similar regional periods of lacustrine environment existed frequently in the early stages 
of Duaringa Basin development.  In addition to the two GSQ boreholes, the section has 
been targeted in full or partially by at least two coal seam gas holes.  These holes 
remain confidential and do not form part of the current evaluation. 
 
By analogy with the shallow zones correlated in detail by SPP/CPM (QERL), we feel the 
depositional record supports a model of humid environments and the development of 
large lakes frequently during the history of basin fill.  Rapid lateral sedimentary facies 
changes are not apparent at these periods.  No evidence of thick coarse-conglomerate 
or other syn-orogenic deposits have been noted anywhere in the basin.  Sedimentation 
proceeded slowly alternating between dominantly fluvial sections where sedimentation 
rates could keep up with basin subsidence, and dominantly lacustrine sections where 
sedimentation lagged behind basin subsidence.  Lakes thus formed have basin-wide 
distribution as documented by the SPP/CPM drilling.   
 
The Duaringa Basin covers an area over 5000 Km square and currently contains only 
two publicly available deep stratigraphic tests.  It is impossible to draw firm conclusions 
as the geologic evidence presented above has considerable uncertainty.  In order to 
better define the sedimentation history of the deep basin more drilling is critically 
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needed.  With the expected good lateral-continuity of oil shale facies, we feel that a first-
stage exploration area of about 500 Km2 per hole is reasonable, or about 10 holes total 
to understand the entire basin (without regard to mineral rights).  Of these 10 holes, two 
have been drilled by GSQ.  CSG drilling has added another two partial or full 
penetrations of the deep section.  Our planned work in year 2 will determine not only the 
location, but also how many wells will be required to adequately understand the 
distribution of the deep oil shale section. 
 
 

 
 
Figure 6: Lithologic Column, GSQ 1-2R and 3-5RD 

 

8. Analytical Summary 
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The two deep stratigraphic holes drilled by the Geological Survey of Queensland, GSQ 
1-2R and 3-5RD both encountered thick and interesting oil shale beds in the deep 
sections between about 600 and 1200 meters depth in addition to the known shallow oil 
beds subsequently targeted by SPP/CPM.  To characterize the deep potential, 40 
samples were collected by the Geologic Survey of Queensland from the 1-2R and 53 
samples from the 3-5RD.   
 
From this data we find about three zones in each borehole with sections of rich oil shale 
ranging up to 10-12 wt% maximum yield in each hole.  Average yields remain more 
modest, about 3 to5+ wt% yield on average of all the data –(Figure 7).  Thickness of oil 
shale is important with 268 meters gross in 1-2R, (86m net) and 164 meters gross in the 
3-5RD, (107m net).  With the great depths involved, moistures run significantly lower 
than most of the shallow deposits in Queensland, averaging 8 – 10 wt%.   
 

 
 
Figure 7: Oil shale Yield versus depth, GSQ 102R and 3-5RD 

 
Although three zones of elevated richness occur in each hole, these subdivisions are 
somewhat arbitrary and no implied correlation between them exists in the two holes.  
Significantly, zone 2 in hole 1-2R could have been subdivided into two thinner zones.  
Figure 7 plots the richness versus depth for each hole.  The main point to note is that the 
deep third section of the basin is rich in organic shale, and this also corresponds to a 
general increase in seismic reflectivity as noted on line BMR89L129, Figure 3.   
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Overall, the two tests have revealed the existence of almost 220m average organic 
shale, 100 meters net good quality, and 50m shale with yields around or above 5 wt %.  
Note that to make this analysis, thick continuous zones of high net to gross were 
defined.   
 
The results from these coreholes have provided sufficient evidence to commit to further 
exploration of this large basin for the oil shale opportunity.  
 

9. Statement of Compliance: 

 
The Activities completed as part of our Year One Program include an overall basin 
model with the gathering and initial evaluations of all geophysical and geological made 
available by the Queensland Government.  These evaluations as reported in this 
document, are in compliance with the terms contained within the EPM’s granted to Shell 
for this purpose. 
 

10. Statement of Year Two Plan 2011: 

 
Our forward plan for Year Two of Period 1 (March 2010 – Feb 2011) will seek to build on 
the geological understanding already formed from the 2009/2010 (Year 1) program just 
completed.  Critical objectives for the second year include: 
1) Completing an integrated basin model from existing data by integrating the available 

gravity, seismic and mapped horizons from well data.  The extent of the model will 
be determined by the amount of existing data that can be accessed.  

2) Complete a hydrogeologic study of the basin through access to existing hydrology 
and hydrogeologic data.  How much existing and accessible data is available is 
unknown at this time.  The results of this work will allow an appropriated 
hydrogeologic program to be planned for the Period 3 drilling. 

3) Evaluate the potential value of reprocessing of the BMR89-L129 line where it 
crosses Duaringa Basin to bring out the shallow reflectivity more clearly.  We may 
choose in addition to scan and reprocess, if possible Line K of the Mackenzie 
survey.  These are the only two seismic reflections survey lines with data across the 
basin available. 

4) Because the organic-rich sections in the deep Duaringa Basin include coal beds in 
addition to oil shale, we have questions as to the impact of the differing organic 
chemistry of these two source types in a combined In-Situ development scenario.  In 
order to address this we plan to make Fischer Assay and RockEval analyses of 
blended coal + oil shale samples.  Base data and assays of the utilized oil shale and 
coals will be needed as part of this evaluation.  We have chosen oil shale from 
Stuart already in our sample inventory and various coals from China and the United 
States that show properties and geological age the same or similar to that expected 
at Duaringa for this study. Note: If this is a public document, I don’t know if I want to 
reveal this today. But if it is confidential – and can be kept confidential , then 
perhaps OK to remain here 
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5) As core material from the two GSQ coreholes is available, we plan to resample the 
deep oil shale section to confirm and detail the geochemical signature the oil shale.  
This program will consist of total organic carbon, total carbon, total sulfur, RockEval 
measurements, and Fischer Assay, as well as elemental, visual kerogen analysis, 
and x-ray diffraction. 

6) As available, we plan to acquire and incorporate recent coal seam gas (CSG) well 
data into our geological model, including geochemical characterization as described 
above ,if possible.  

 
All this work will be incorporated into the updated 3-D Geological Model of the basin 
from which our year-3 drilling program can be determined and planned. 

11. Statement of Resources and / or Reserves Identified: 

No new resources other than what has been previously identified by Geological Survey 
Queensland were identified in our studies and analysis during Year One.   

12. Statement of Significant Mineralization Identified: 

No additional mineralizations of any sort were identified in the course of study and 
analysis of the data gathered during our Year One Program. 
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14. Appendices 

14.1. Appendix 1: Duaringa Basin License and Core hole locations: 
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14.2. Appendix 2: Geology map: 
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14.3. Appendix 3: Gravity and Magnetic Field maps: 

 
Duaringa Basin Area Bouger Gravity. 
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Duaringa Basin Area Magnetic field reduced to pole Tilt Derivative. 
 


