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Introduction 
 
A total of 15 discrete aeromagnetic targets have been selected as potential kimberlitic sources from 
within the Plenty River diamond exploration tenements. The aeromagnetic targets have been 
selected from within the government Eromanga magnetic and radiometric airborne survey (400m 
line spaced, 80m flying height data). The tenements (Plenty River 1 & 2) are located 250km east of 
Alice Springs in the Northern Territory, which along with the extent of the Eromanga airborne 
survey is outlined in Figure 1.  
 
The targets are focussed in the north-east of the Plenty River 1 tenement and the northern half of 
Plenty River 2 tenement where the magnetics is quieter and access is not restricted. The distribution 
of the targets and the surrounding north-north-east orientated longitudinal dune topography is 
displayed in Figure 2. Dune ridges are commonly 7m in height and can clearly be seen in the 
LANDSAT image in Figure 3. 
 
 
 
 
 
 
 
 
 
Figure 1: Location map displaying Plenty River Tenements, Alice Springs and extent of the  
                Eromanga aeromagnetic survey (TMI aeromagnetic image).  
                Coordinates in GDA94 UTM Zone 53S 
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Figure 2: Distribution of the aeromagnetic targets, restricted access area, tenement boundaries  
                and 3 regions (15km2) examined in Figures 4, 5 and 6 overlaid on a colour TMI  
                aeromagnetic image and sand dune topography. (Regional trend within aeromagnetic 
                image partially removed). Coordinates in GDA94 UTM Zone 53S 
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Results 
 
The aeromagnetic targets have been modelled using line profiles within MAGMOD and/or 
ModelVision. The modelling results, target parameters and general comments have been tabulated 
in Table 1. The coordinates in the table and all subsequent maps is GDA-94 UTM Zone 53S. It 
should be noted that with a 400m. line-spaced survey the survey flight lines potentially don’t 
traverse exactly over target locations resulting in modelled depth estimates deeper than true depth. 
Similarly it can be interpolated that targets modelling near surface are located “in line” with the 
survey flight line. 
 
 
The topography column in Table 1 is a guide to whether the target is sitting between dunes or 
aligned spatially with the peaks of dunes outlining whether all targets are inter-dune and 
correspond with outcropping material or inter-dune accumulation. The exact location of the targets 
may shift between traverses on completion of ground magnetic surveys though the preliminary 
comparison of topography with target location suggests there is no correlation. 
 
 
 

Significant feature 

EL22972 Tenement EL23792 Tenement 
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   Figure 3: Distribution of the aeromagnetic targets overlaid on LANDSAT 741 image.  
                  Coordinates in GDA94 UTM Zone 53S 
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For a more detailed examination of the various target’s magnetic responses the aeromagnetic image 
has been sectioned into three 15km2 regions (North-west, South-west and South-east as outlined in 
Figure 2). The North-west section (Figure 4), displays target PR8 which is potentially a blow 
along a dyke and three isolated normally magnetized dipole targets. 
 
Figure 4A: The North-west region’s magnetic image overlaid with targets. Linear feature modelling 
                   results are located in Appendix D. 
                  (Magnetic image is TMI with sun shading and partial regional magnetic trend removed.) 

 

 
 
 
 
 

        Figure 4B: North-west region’s RGB radiometrics image  
 

 

 PR8 –    < 10m 
 
 Lin feat. – 170m 
 
 PR7 –   < 10m 
 
 PR13 –  < 10m 
 
 PR 14 – no good  
              model fit 
  

Linear feat. modelled 
Modelled Depth 
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The South-west section (Figure 5), is more magnetically active. Four isolated dipole targets have 
been selected. It should be noted that PR15 is within the restricted access region.  
 
Figure 5A: South-west region’s magnetic image overlaid with targets. 
                 (Magnetic image is TMI with sun shading and partial regional magnetic trend removed.) 
 

 
 
 
 
 
Figure 5B: South-west region’s RGB radiometrics image 
 

 
 

 
 PR3 –    60m 
 
 
 PR11–   < 10m 
 
 
 PR12 – no good  
             model fit 
 
 PR 15 –  < 10m 
  

Modelled Depth 
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The South-East section (Figure 6), displays the majority of the selected targets. The magnetic 
profile of PR17 has a more pronounced low proving difficult to model and due to its uniqueness is 
of interest.  
 
Figure 6A: South-east region’s magnetic image overlaid with targets. 
                  (Magnetic image is TMI with sun shading and partial regional magnetic trend removed.) 
 

 
 
 
 
 
Figure 6B: South East region’s RGB radiometrics image 

 
 

 
PR1 –   < 10m 
 
PR2 –   < 10m 
 
PR4 – 40m 
 
PR5 – 40m 
 
PR6 – 100m 
 
PR9 – 200m 
 
PR10 –   < 10m 
 
PR16 –   < 10m 
 
PR 17 – model  
             poor fit 

Modelled Depth 
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Significant Feature 
 
The significant feature labelled in Figure 2 is an isolated magnetic feature being investigated as a 
potential target. The target consists of two magnetic responses:  
� a larger more magnetic, (60nT ampl. P – P) east-west striking body to the north and 
� a less magnetic, (20nT ampl. P – P) east-west striking body to the south.  
 
The magnetic response of the target, the location of the two bodies and the Euler depth calculations 
are displayed in Figure 7. It can be seen that the shallowest depth estimations for the northern 
feature is 400m while the southern feature’s shallowest calculations (at western extent of the target) 
is 330m. Modelling with ModelVision and MAGMOD inversions (Appendix C) suggest the 
northern body is between 210m and 270m. Both inversion techniques suggested the northern body 
dips considerably to the south. 
 
Figure 7: Significant magnetic feature greyscale TMI response overlaid with Euler depth estimates 

 

Larger, more magnetic feature 

Smaller, less magnetic feature 
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Discussion 
 
The modelling involved mostly constraining the inversion to vertical bodies of significant depth 
extent. Observed variations in modelling results between MAGMOD and ModelVision are 
potentially due to differing removal of complicated magnetic regional trends. ModelVision allows 
for non-linear regional trend removal and is therefore likely to give more accurate results than 
MAGMOD for those targets with complicated regional magnetic tends. The Magnetic 
susceptibility has not been restrained during modelling. The resulting calculated magnetic 
susceptibilities from MAGMOD and ModelVision are comparable, except on targets PR5 and PR6.  
 
Trends observed within the radiometrics RGB images correspond to the dune cover though inter-
dune response variations are evident. This combined with variations within the LANDSAT image 
indicate potential for inter-dune breaks in overburden is possible. 
 
Conclusions 
 
Most sources are close to outcrop and we expect to have magnetic susceptibilities of approximately 
100 – 200 x 10-5 SI if depth extensive or perhaps 1000 – 2000 x 10-5 SI if depth limited (e.g. 
laterite).  
 
With expected shallow targets and inter-dune variations observed within the radiometrics and 
LANDSAT responses considerable target information may be evident observed on the ground.  
 
To ensure that a variety of “types” of targets are tested the targets have been grouped  
 

Targets with normally magnetized, isolated dipole responses that have been modelled as 
shallow (less than 10m) targets of several hundred metres in surface diameter include: PR1, 
PR2, PR3, PR13 and PR16 
PR3 is the highest magnitude target at 16nT peak to peak. 

 
Targets with normally magnetized, isolated dipole responses that have been modelled as 
shallow (less than 10m) targets of elongated extent include: PR5, PR10, PR11 and PR14.  
PR11 is potentially related to the adjacent magnetic units and is of less interest.  

 
Targets with normally magnetized, isolated dipole responses that have been modelled as 
deeper targets include: PR3, PR4, PR6, PR9.  
Pr9 also has considerably higher magnetic susceptibility. 

 
Targets with normally magnetized, isolated dipole responses that have been modelled 
as shallow targets, with surface diameters less than 100m include: 
PR7 and PR15. 

 
Target PR8 is potentially a blow along a dyke placing it in a group of it’s own. PR8 models 
(unconstrained) to a shallow (< 10m), vertical body, while the linear feature the target 
straddles is steeply dipping to the north and 170m deep 

 
Targets that could not be modelled effectively include: PR12 and PR17.  
PR12 is two closely spaced bodies and due to it’s magnetic profile having a pronounced 
low is of interest 
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Appendix A  - MAGMOD  modelling results for aeromagnetic targets 
# Note the 80 metres flying height needs to be removed from the Model Vision depth calculations displayed. 
GEOSOFT’s MAGMOD and Euler depth calculations already have the 80 metres flying height removed.  

 

 

Shallower than model 
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Secondary, shallower 
source present 

shallower than model 
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Deeper than model 
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Appendix B – ModelVision modelling results for aeromagnetic targets 
# Note the 80 metres flying height needs to be removed from the Model Vision depth calculations displayed. 
GEOSOFT’s MAGMOD and Euler depth calculations already have the 80 metres flying height removed.  
 
PR1 

 
 
PR2 

 

Poor fit to model 
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PR3 

 
 
PR4 
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PR 5 

 
 
PR6 

 
 
 
 

Target deeper than model 

Secondary shallow source 

Target shallower than model 
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PR7 

 
 
PR8 

 

Target deeper than model 
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PR9 

 
 
 
PR10 

 

Target shallower than model 
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PR11 

 
 
PR14 
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PR16 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Target deeper than model 
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Appendix C  - Modelling results for significant magnetic feature from Figure 2.  
# Note the 80 metres flying height needs to be removed from the Model Vision depth calculations displayed. 
GEOSOFT’s MAGMOD and Euler depth calculations already have the 80 metres flying height removed.  
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Appendix D  - North-east Linear Feature potentially associated with PR8 
# Note the 80 metres flying height needs to be removed from the Model Vision depth calculations displayed. 
GEOSOFT’s MAGMOD and Euler depth calculations already have the 80 metres flying height removed.  
 

 
 
 
 
 
 


