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Overview 

This report has been developed by Moultrie Database and Modelling (MDM) on behalf of Coal Face 
Resources Pty Ltd (CFR) to present and interpret regional geophysical data over Exploration Permit for Coal 
(EPC) 2286, referred to as the Don Juan Project. 

The geophysical interpretation uses magnetic, radiometric and gravity data to identify the location and 
extent of the various sedimentary rocks and structural features within and adjacent to the EPC. The 
interpretation uses the geophysical response from prospective rock units and structural features to evaluate 
the potential for locating economic coal resources. Basement depths from petroleum wells are used to 
constrain the geophysical interpretation and provide a measure of control over the interpretation of deep 
geophysical anomalies. Intersections from petroleum wells have confirmed basement rocks. 

Regional magnetic and radiometric images can be used to define the extent of surface sedimentary units 
where a significant physical property contrast exists between adjacent rock bodies. Either the presence or 
absence of a magnetic response may be indicative of particular rock units. Structural information is 
interpreted using linear features, pattern dislocation and changes to the nature of the magnetic response. 
Radiometric data are effective in identifying changes in surface lithologies. Regional airborne magnetic and 
radiometric data over the EPC was collected in 2006 and provides effective resolution down to the 
tenement scale.  

Gravity data provides regional structural and basement information, however the station spacing present 
limits any interpretation of near surface geological features. It is unlikely the gravity data will differentiate 
between small vertical changes in thickness of the various sedimentary layers present and at the scale 
available, cannot be used to infer prospective coal environments. 

Objective 

The main objective of this interpretation is to identify the geophysical response from geological and 
structural features identified within the EPC and relate this response to any potential source of coal. Coal 
does not have a direct magnetic signature, i.e. coal does not have magnetic properties that would make it a 
direct target using the magnetic method. Although the density of coal is generally very low and would 
present as an ideal target for the gravity method, the volumes present compared with overlying 
sedimentary units and typical deposit geometry limit any gravity response possible. Radiometric data is 
used to recognise possible changes in the surface rocks that will assist geological mapping. 

Therefore, the application of magnetics and geophysics in general, is to interpret the geophysical response 
over the EPC, in order to locate and evaluate the structural or stratigraphic environment present and relate 
this to the possible presence of coal. 
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Geophysical Interpretation 

Aeromagnetic, Radiometric and Gravity surveys - EPC 2286 – Don Juan 

Exploration Permit for Coal 2286 (EPC 2286) is located approximately 25 kilometres west of the town of 
Injune in central Queensland. The tenement is south of the Womblebank-Injune road and west of the 
Carnarvon Highway. There is poor access over the tenure from the east due to the steep terrain. Much of 
the tenure is covered by a basalt plateau with shear sides and a relatively flat upper surface. Ground 
elevation is over 850 metres above sea level with extreme elevation changes of over 300 metres within the 
tenement. The headwaters of Injune Creek drain to the east. 

Any additional geophysical surveys over the tenement would be very difficult to complete because of the 
rough terrain. Problems would be encountered with both access and the topographic corrections required 
for field data. In the past, seismic surveys were terminated at the base of the escarpment due to these very 
problems. 

The tenement lies within the Bidjara native title claim (Application QC08/5) in the area managed by 
Queensland South Native Title Services. 

Magnetic Data 

The Don Juan project area is covered by the Bowen-Surat North regional aeromagnetic and radiometric 
survey undertaken by the Department of Mines and Energy in 2006. This survey was flown on east-west 
lines with 400 metre flight line spacing and a nominal terrain clearance of 80 metres. Magnetic surveys 
measure the naturally occurring Earth’s magnetic field and variations in the magnetic response indicate 
differences in the magnetic properties of underlying rocks. The amplitude of the magnetic signal is directly 
related to the magnetite content in the rocks and inversely proportional to the square of the distance 
between the magnetic source and the measuring instrument. An image of the Total Magnetic Intensity 
response in the vicinity of the project area is shown in Figure 1. 
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Figure 1 – Total Magnetic Intensity Image EPC 2286 Don Juan 
Source:  Queensland Department of Mines and Energy (2009)  
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The resolution of the current magnetic data over the project area is excellent and effectively identifies 
magnetic anomalies and structures related to the surface geology. The project area is almost entirely 
covered in basalt and this is evident as an area of high magnetic response. There are no deep magnetic 
bodies indicated within 20 kilometres of the project area that could affect near surface sediment rocks. 

Northwest trending regional linear magnetic features occur to the north and east of the project area. The 
nodular nature of these anomalies coincides with the frequency and location of the flight lines and is an 
artefact of the gridding process. These anomalies should be represented as a continuous moderate 
magnetic response rather than a series of discrete anomalies.  

These lineaments are roughly parallel to the structural trend of the deep magnetic basement in the region. 
The source of these magnetic lineaments is unclear, however they are relatively straight, extend over large 
distances and appear very shallow.  

There are several linear features and discrete breaks in the magnetic anomalies associated with the basalt, 
indicating possible surface structures (Figure 2). However, as the basalt occurs as a residual erosional 
feature expressed as a topographic high, it may be erroneous to use any discontinuity to interpret the 
structural lineament without supporting evidence. Faulting and subsequent erosion and weathering are 
generally mutually associated but there are many other considerations with respect to basalt to be 
considered. 

Possible lineaments are shown on the magnetic interpretation but these are based solely on breaks in the 
magnetic response from the basalt. Further evidence of faults on the seismic sections would support the 
presence of any structures. Interpreted magnetic lineaments are roughly parallel to the shallow linear 
magnetic anomalies occurring to the north and east of the tenement. 

The Merivale fault runs approximately north south through the eastern edge of the tenement and can be 
accurately located on the seismic sections. The Merivale Syncline is centred over the basalt outcrop. There 
is no evidence of either the Merivale Fault or the Merivale Syncline on the magnetic image. It is very 
unlikely any useful structural information about these features can be obtained from the magnetic image. 
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Figure 2 – Magnetic Lineaments EPC 2286 Don Juan 
Source:  Queensland Department of Mines and Energy (2009)  



  Geophysical Review – Don Juan Project - EPC 2286, March 2012 

 

 

Moultrie Database & Modelling    Page | 9 Report Number MDM12-0105_10V3 

Radiometric Data 

Radiometric data were collected in conjunction with the airborne magnetic survey carried out in 2006. 
Radiometric surveys measure the naturally occurring gamma radiation emitted at the Earth’s surface. 
Radiation energy levels are used to estimate the concentration of the elements potassium, thorium and 
uranium. Each gamma ray has a characteristic energy, and measurement of this energy allows the specific 
potassium, thorium, and uranium radiation to be diagnosed. Airborne gamma-ray spectrometric surveys 
measure the gamma radiation above the ground from low-flying aircraft.  

An image is produced showing relative concentrations of these elements with potassium (red), thorium 
(green), and uranium (blue) displayed as a ternary composite image. Rocks with varying amounts of these 
elements can be distinguished on a radiometric image (Figure 3). Potassium is generally the dominant 
element, as clay minerals (common weathering products of most rocks and generally high in potassium) 
dominate the weathered material. Alluvium in creeks and river channels stand out in the radiometric image 
because of the high potassium content in clays generally associated with weathering products. 
 
EPC 2286 is located just within the western boundary of the Bowen-Surat North regional airborne survey 
and it is difficult to obtain a regional perspective of the radiometric response as it relates to outcropping 
sedimentary rocks. However, rocks within the EPC as well as sedimentary units to the east can be 
distinguished on the radiometric image and the data can provide additional information to assist surface 
geological mapping. 
 
The large area of basalt covering much of the EPC appears as a deep red colour on the radiometric image. 
This is typical of the response from basalt and combined with the magnetic data can be used to define the 
lateral extent of the basalt outcrop on the remotely sensed data. 
 
There is considerable variation shown within the radiometric response over mapped lithological units to 
the east of the EPC. This may be due either to variations in the response from within the unit because of 
composition changes, e.g. sandstone and siltstone, or it may be due to wrong rock unit identification in the 
original field mapping. 
 
Westbourne Formation (Juw) is mapped adjacent to the basalt together with Gubberamunda Sandstone 
(Jug). A small area (blue) within the north of the EPC corresponds with the Gubberamunda Sandstone (Jug), 
however elsewhere there is no distinction. The Westbourne Formation mapped adjacent to the basalt 
(yellow) does not appear as extensive on the radiometric data and in the north, is indistinguishable from 
areas mapped as Birkhead Formation (Jmb) or Springbok Sandstone Member (Js). 
 
There is also considerable variation in the response from the Birkhead Formation and the Springbok 
Sandstone Member. The response in the area adjacent to Injune Creek to the northeast appears potassium 
rich (reddish), whereas in the southeast adjacent to petroleum well Haricot 1, the response is dominated by 
uranium (blue dominant). 
 
There is insufficient radiometric data to the west of the EPC to accurately show the correlation with some 
of the outcropping Lower Cretaceous units. Distinct boundaries are present however, and radiometric data 
would assist any surface geological mapping in the area.  
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Figure 3 – RGB Ternary Radiometric Image 

Source: Queensland Department of Mines and Energy, 2006 
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Gravity Data 

The Bowen-Surat regional gravity survey covers the tenement area and was undertaken by the Queensland 
Department of Mines and Energy in 2005. Data were collected at 4 kilometre intervals using differential GPS 
to provide accurate elevation and location data for the gravity stations. Detailed gravity traverse data dating 
back to 1985 collected in relation to earlier seismic lines is also available within 10 kilometres to the south 
east of the tenement. All data have been used to produce a gravity grid at 800 metre cell size. The Bouguer 
Anomaly image in the vicinity of project area is displayed in Figure 4.  

 

Figure 4 – Regional Bouguer Gravity Image 
Source:  Stockill, B. 2010, Queensland Gravity 2010, (unpublished)  
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Gravity surveying is used to measure very small differences in the Earth’s gravitational field. These 
variations are directly related to variations in the density of underlying rocks and can be used to map the 
lateral extent of adjacent rock bodies. High gradients generally indicate abrupt changes such as rock 
boundaries or possibly faults between rocks with a high density contrast. Large, long wavelength anomalies 
indicate deep bodies.  The gravity response is vertical therefore gravity anomalies directly overlie the gravity 
source. 

The tenement is located within 4 kilometres of the western boundary of the 2005 gravity survey. Station 
intervals west of this limit are at approximately 11 kilometres spacing or greater (Figure 5). Data in this area 
dates from 1964 and is not of high quality. The resolution of this data, west of the 2005 survey, is poor and 
therefore it cannot be used with any confidence at tenement scale.  

The area south and east of the tenement is covered by detailed gravity traverses collected along seismic 
lines. Data quality from these surveys was generally very good with optical surveying used for elevation 
control. 

The gravity image over the tenement area provides little detailed subsurface information in relation to coal 
bearing strata. The bland gravity response to the south east over the area containing detailed gravity 
traverses indicates that even where greater detail exists, there is no indication of density changes near the 
surface. Gravity changes in the image indicate a very deep source. 

There is a minor correlation between the Merivale Fault and a small, moderate gravity ridge adjacent to the 
north east boundary of the tenement. Data distribution in this area is at 4 kilometre centres and although 
only responding to several higher gravity values, this data is reliable and the ridge may constitute a break in 
basement rocks, or a change in rocks overlying the low density basement east of the fault. The increase in 
gravity value is in the order of 30 µmetres sec-2 (3.0 MilliGals) over 4 kilometres. The fact that this possible 
ridge of higher gravity is not continuous to the north may be more due to the station distribution and 
gridding constraints rather than a change in basement rocks. More detailed gravity data in this area would 
confirm this interpretation. 

Deeper basement rocks in this area have been interpreted as granites forming part of the Roma Shelf. 
Granite was intersected in AGL Mount Hutton 1, drilled in 1989 to a depth of 1176.5 metres. This well lies 
approximately 7 kilometres to the north east of the tenement in a large area of low response on the gravity 
image. Gravity lows are typically associated with basins containing a thick sedimentary sequence however 
large granitic plutons have a similar low gravity response. A deep granitic basement below the Surat and 
Bowen Basin sedimentary rocks is expected to extend throughout the region. The extent of the granite is 
likely to correspond with the gravity low. 
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Figure 5 – Regional Bouguer Gravity Image – Station Location Map 

Source: Stockill, B. 2010, Queensland Gravity 2010, (unpublished). 
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Conclusions 

Magnetic data over the EPC are of sufficient detail to provide useful information on shallow structures and 
magnetic sources within depths prospective for coal. 

The high magnetic, short wavelength anomalies within and adjacent to the tenement indicate basalt rocks 
occurring at the surface. There is a regional north westerly trend in the magnetic response and this may 
correlate with trends in the response from the surface basalt. There are no deep magnetic anomalies to 
indicate deep structures. 

Radiometric data provide evidence of lateral changes in the surface geology. Changes in the radiometric 
response may be due to composition changes within rock units as well as unit boundaries hence may not 
necessarily correlate with mapped geological boundaries. Radiometric data would be of great benefit to 
surface geological mapping. 

The tenement overlies a regional structural feature referred to as the Roma Shelf. This area consists of 
granitic basement rocks and granite was intersected in a petroleum well adjacent to the EPC. Granitic rocks 
are interpreted as the source of the large areas of low gravity anomalies present. 

The steep elevation changes associated with the basalt plateau would present access problems if additional 
seismic acquisition was planned over the EPC. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  Geophysical Review – Don Juan Project - EPC 2286, March 2012 

 

 

Moultrie Database & Modelling    Page | 15 Report Number MDM12-0105_10V3 

Bibliography 

Biggs, M., et al. (2012). Geological Review Don Juan Project – EPC 2286, Prepared by Moultrie Database & 
Modelling on behalf of Coal Face Resorces, unpublished. 

Department of Mines and Energy. (2006). Bowen-Surat North Airborne Magnetic and Radiometric Survey 
Images. Department of Employment, Economic Development and Innovation. 

Department of Mines and Energy. (2009). Queensland Airborne Magnetic and Radiometric Survey Images. 
Department of Employment, Economic Development and Innovation, digital data released on DVD. 

Geoscience Australia (2012), National Gravity Database, Point located digital data. 

Stockill, B. 2010, Queensland Gravity 2010, (unpublished), derived from data on Geoscience’s Australia 
National Gravity Database available online http://www.ga.gov.au/minerals/projects/current-
projects/continental-geophysics/gravity.html 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.ga.gov.au/minerals/projects/current-projects/continental-geophysics/gravity.html
http://www.ga.gov.au/minerals/projects/current-projects/continental-geophysics/gravity.html


 

 

 


