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1. Introduction: 
 

On-ground observations from the Field Mapping Program, carried out in May 2014, were used to aid 

the interpretation of the available geophysical data over the area of EPC 1731. 

Production of images from publically available raw geophysical data as well as interpretation of 

those images was carried out by Michael Sexton of Planetary Geophysics in May 2014. The datasets 

used in this assessment are shown in Table 1 below. A summary of findings is given in this 

document. 

Table 1 : Datasets Used 

Datasets assessed:  Queensland Government 400m aeromagnetics and radiometrics 

 Geoscience Australia gravity at 4000m or less spaced stations 

 BHP Wyena airborne gravity partial tensor gradiometer survey. 

 

The field observations shown in Figure 1 below were used to assist the interpretation of the 

geophysical images. Outcrop locations are shown overlain in white in each image. 

 

Figure 1: Location and interpretation of outcrop identified during the Field Mapping Programme. 
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2. Total Magnetic Intensity: 
 

 

Figure 2: TMI Image, EPC 1731 outlined in red. 

Figure 2 is an image of total magnetic intensity (TMI). This image highlights the variation in magnetic 

response in the area. Most of it is high frequency (‘mottled’ effect with ‘bull’s eye’ contouring) 

indicative of the sources being near surface. This image shows what is interpreted as extensive 

basalt cover to the east of the tenement and in the eastern most sub-blocks. The majority of the 

project area is free from this near surface source. 
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3. Reduced to Pole (RTP) Magnetics: 
 

 

Figure 3: RTP Magnetics image, EPC 1731 outlined in red. 

Figure 3 is an image of reduced to pole (RTP) magnetics. The RTP removes the asymmetry associated 

with the earth’s magnetic field being inclined (in this area the inclination is -55 degrees to the north). 

If there is no remanent magnetisation present in the rocks, magnetic highs will sit directly above the 

source. This image highlights a series of high frequency magnetic features the sources of which must 

be near surface. This image clearly shows some of the basalts/volcanics to be reversely magnetised; 

for example the feature in the northwest which is obviously following a river. The high magnetic 

anomaly seen in the NE of the tenement is seen to shift to the south following reduction of the 

inclination to the pole, this indicates that the source of this anomaly is at depth. 
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4. First Vertical Derivative (1VD) of RTP magnetics: 
 

 

Figure 4: 1VD of RTP Magnetics image, EPC 1731 outlined in red. 

Figure 4 is an image of 1st vertical derivative (1VD) of the reduced to pole magnetics overlain with 

contours of RTP magnetics. The 1VD is a high pass filter which enhances the high frequency (near 

surface) part of the magnetic response. It needs to be kept in mind that the texture is partly due to 

the flight line spacing and direction (400m, east/west) and the strike of the geology (as clearly seen 

in the bottom right corner of the image). 
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5. Total Horizontal Gradient (THG) of RTP Magnetics: 
 

 

Figure 5: THG of RTP Magnetics image, EPC 1731 outlined in red. 

Figure 5 is an image of the total horizontal gradient (THG) of the reduced to pole magnetics. This 

should place a high where a magnetic gradient is highest; that is a bullseye magnetic high would be 

encircled by the total horizontal gradient. Theoretically the THG should map the edges of symmetric 

sources (the edge of near surface basalts in this case). 
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6. Analytical signal of TMI: 
 

 

Figure 6: Analytical Signal of TMI image, EPC 1731 outlined in red. 

Figure 6 is an image of the analytic signal of total magnetic intensity. This is the power spectrum of 

the magnetic response. Note the highs on the flight lines an indicator of data quality. 
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7. Bouguer Gravity anomaly: 
 

 

Figure 7: Bouguer Gravity anomaly, EPC 1731 outlined in red. 

Figure 7 is an image of Bouguer Gravity with contours and station locations. The gravity stations are 

fairly sparse. The gravity shows a strong gradient from the northeast to the southwest (low to high), 

with what appears to be an embayment in the vicinity of EPC_1731. This embayment is likely to 

correspond to a flatter area and shallower dip of sediments compared to the regional trend. 
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8. Ternary Image of Airborne Radiometrics: 
 

 

Figure 8: Ternary image of the Airborne Radimetrics, EPC 1731 outlined in red. 

Figure 8 is a ternary image of the airborne radiometrics collected as part of the airborne magnetic 

survey. Potassium is red, thorium is green and uranium is blue. To the northeast responses are very 

low, in the western half of the EPC potassium dominates, through a significant part of the survey 

area thorium dominates. The radiometrics are only influenced by the top one metre of the surface. 

It is arguable that the tertiary basalts will not be enriched with potassium, hence those areas of high 

potassium response in the airborne radiometrics are going to be non-basaltic (the western area of 

the tenement. 
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9. Potassium Channel Radiometrics: 
 

 

Figure 9: Potassium Channel Radiometrics, EPC 1731 outlined in red. 

Figure 9 is an image of the potassium channel radiometrics with highs (non-basalt) areas outlined. In 

the northwest these high potassium areas correspond with outcropping undivided Back Creek Group 

rocks. If this correlation is correct, there may be considerably more Back Creek Group rocks very 

close to surface throughout the western half of the EPC. It is not known if the Permian Blackwater 

Group gives the same potassium response as the Back Creek Group sediments. 
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10. Tilt Derivative RTP Magnetics: 
 

 

Figure 10: Tilt Derivative of RPT Magnetics, EPC 1731 outlined in red. 

Figure 10 shows the Tilt Derivative RTP magnetics. The areas outlined with the vertical red lines are 

inferred to be the extent of basalt cover. The red linears highlight the inferred thicker parts of the 

basalt cover. This assumes the basalt is magnetic and the relationship between magnetic amplitude 

and basalt is simple. In the northeast of the EPC there is magnetic high which appears to have a deep 

source, outlined with the grey shading, Figure 11. 
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11. Area Summary: 
 

 

Figure 11: Summary image, EPC 1731 outlined in red. 

Figure 11 is a summary of areas. Red vertical lines indicate areas likely to have surface basalt with 

red linears showing probable basalt flows, purple areas show potassium highs, Field observations 

show Permian Back Creek Group sediments close to the surface in these areas. Red ‘fleck’ areas with 

a black outline are the non-basalt areas. The grey area shows the interpreted extent of the deep 

source magnetic anomaly to be resolved by further exploration. 


