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EXECUTIVE SUMMARY 

 

Geospec Instruments (GI) was commissioned during October 2016, by MINXCON, a geological 

consulting firm based in Roodepoort, South Africa, to conduct Induced Polarisation / Resistivity 

surveys over portions of Galileo Resources PLC’s Concordia Copper Prospect. 

The original request was for Dipole-Dipole array IP/Resistivity, but GI suggested the application 

of a full 3D or distributed array survey which, according to all available information, would 

provide higher resolution and deeper penetration at a lower or comparable cost.  

3D IP survey equipment has been designed and utilised as far back as 1994, but all the known 

systems were either in-house developments or proprietary eg. MIMDAS, TITAN24, ORION, 

NEWDAS and DIAS24. IRIS Instruments of Orleans, France, recently introduced a new range of 

equipment, consisting of independent, 2 channel receivers (V Full Wavers), which can be 

deployed over a survey area, practically at random, to obtain a 3D representation of apparent 

chargeability and resistivity of the sub-surface.  

Surveys of roughly 1km by 1km were conducted over 3 blocks covering the Homeep and 2 

blocks covering the Shirley trends, respectively. The Homeep East block was in addition, 

extended to the east and south and infill measurements were made over anomalous areas. The 

Whytes West prospect consisted of 2 adjacent survey blocks. 

Apparent chargeability and resistivity models were derived from 3D IP data using commercially 

available inversion software. It is important to note that the models are not unique and that a 

multitude of very different models could fit the observed data as well as the examples 

presented. 

The 3D apparent chargeability model derived for Homeep East, agreed with existing exploratory 

drilling results and historical mining activities, although the best anomalies appear to be 

currently untested. Several other chargeable sources were delineated directly to the north and 

south of Homeep East mine. The results for an extension of the survey area to the south, also 

corresponded well with existing drilling results. An extension of the survey area to the west, 

detected two more prospective chargeable zones, the first, directly west of the Homeep East 

mine and the other over the extreme north-western corner of the survey area. 

Preliminary modelling results indicated that the Koeëlkop area metallic sulphide intersections, 

do not correlate with a definable chargeable zone, but rather with a distinct, linear low resistivity 

zone. Prospective chargeable zones were detected over the north-western corner (near surface 
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with depth extent), at the eastern and southern edges (at depth) and at the center, of the survey 

block. Subsequent modelling with slightly different parameter settings, produced chargeable 

sources much closer to intersected mineralisation, than the preliminary model. The maximum 

chargeability values are slightly lower than for Homeep East, but nevertheless constitute good 

targets for further follow-up. 

The Whytes West survey produced the highest apparent chargeability values of the 3 grids 

surveyed over the Homeep trend. The most pronounced chargeable zones, trend west-north-

west (>1.2km strike length open-ended) with an intersecting north-south zone (~1km strike 

length) with chargeability values close to 30mV/V. The prospective zones appear to be 

fragmented near surface, but grade into more continuous zones at depth. The depth extent of 

the chargeable zones is probably more than the depth penetration capability of the geophysical 

method used, as the maximum modelled depth, display significant chargeability values ie. open-

ended in depth chargeable bodies.  

Shirley block 1A produced 2 discreet chargeable bodies: the first at the center of the survey 

block, has limited depth extent, the second is associated with a north-south trending, linear 

zone of low resistivity, and has significant strike (>900m open-ended) and depth extent. The 

latter chargeable body correlates well with sulphide intersections in historical exploratory 

boreholes. The raw IP data for this block, indicate that the chargeability anomalies are open-

ended to the east and south.  

Shirley block 2 also produced significant distributions of >11mV/V chargeable material with 

depth extent. Strike lengths are not as impressive as for Shirley 1A, but the results can only be 

viewed as very positive in terms of prospecting for copper sulphides.  
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REPORT ON A 3D INDUCED POLARISATION SURVEY OVER THE 

HOMEEP AND SHIRLEY TRENDS, CONCORDIA DISTRICT, 

NORTHERN CAPE 

1 INTRODUCTION 
 

What follows below, is a description of the observed data and inversion results. No attempt was 

made to correlate the chargeability and resistivity responses with known geology. MINXCOM 

compared the inversion models with existing drilling results.  

A map of actual plotting positions of chargeability/resistivity measurements, overlain on a 

residual of the Reduced-to-Pole Total (RTP) of Total Magnetic Intensity (TMI), is presented for 

each grid.  

The location map is followed by a 3D representation of the raw measured data – the Newmont 

window for chargeability and the absolute values of the apparent resistivity. The designation 

below each 3D plot provide the view position eg. SW for south-west, the parameter displayed 

eg. charge for apparent chargeability and an indication if it is the Full view or an Oblique cut 

through the 3D representation. The former (Full view) is to indicate near-surface and incomplete 

(at the edges) anomalies and the latter (oblique cuts) to expose anomalies at depth that do not 

extend to the edges of the survey block. 

The raw data images are followed by the model output of the 3D inversion software as depth 

slices of apparent chargeability and resistivity, respectively. The padding used by the software 

to minimise edge effects eg. large fluctuations in parameter values near corners and edges of 

the grid, is part of the images. Estimation of strike lengths from these images, must therefore be 

exercised with care. 

The final image for each grid is a 3D representation of the apparent chargeability distribution for 

values higher than a nominated maximum, together with significant low resistivity zones 

(interpreted to be associated with structure) and discreet bodies of very high resistivity 

(potentially associated with mafic intrusions). 
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Finally, estimates are provided of strike lengths of significant chargeable distributions over a 

nominated threshold in mV/V. A priority ranking is assigned to each potential drilling target 

based on chargeability distribution and maximum amplitude. 

All the digital models were provided to MINXCOM for comparison with existing geological and 

drilling data basis. 

 

 

Location of Concordia 3D IP grids. 

2 INDUCED POLARISATION SURVEY RESULTS 

2.1 HOMEEP GRID 1 – HOMEEP EAST 

The first grid was laid out over the defunct Homeep East Mine. Western and southern 

extensions were added as well as infill over anomalies of interest. A test Dipole-Dipole survey 

line was surveyed across the area of interest. The location of grid 1, plus extension and 

additions, is depicted in Figure 1. The actual plot points of the observed data, projected to the 

surface, as opposed to the positions of current and potential dipoles, are indicated. 

The locations in plan, of chargeability anomalism, are presented in Figure 2 with supporting cuts 

through 3D representations of the raw, observed IP data. 

The following can be deduced from the graphics in Figure 2: 
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 No significant chargeability anomalies were detected over the south-eastern portion of 

the survey area. 

 A well defined, discreet, chargeability anomaly (designated C) was mapped over the 

central portion of the northern half of the original grid. The surface expression of the 

anomaly has a north-south strike length of approximately 1km. 

 At depth, anomaly C, connects to a 600m long,  east-west striking anomaly, denoted 

CD, for the purposes of this report.. 

 Anomaly S and an associate shallower anomaly, were mapped with the southern 

extension of the original survey block. These anomalies are directly adjacent to an area 

of very high resistivity, probably caused by a mafic intrusion. 

 The western extension of the survey block produced a shallow chargeability anomaly (N) 

in the far north-west, a deeper anomaly (W) and an even deeper response (WD) over 

the western edge of the survey block. The two deeper responses are clearly associated 

with very high resistivities. 
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Figure 1. Location of Homeep Grid 1 with extensions, additions and infills on airborne 
magnetic image. The tests DPDP line in red. The coordinate system is WGS84, UTM zone 34. 

It is clear from Figure 2, that all the prominent chargeability anomalies, except for C and CD, are 

located at the edges of the survey block and will require expansion of the current grids to 

adequately map these anomalies for inversion modelling purposes. Anomaly WD is located at 

the extreme depth penetration range of the IP configuration employed and it will require larger 

dipole lengths and offsets to map the full extent of the response. The deep anomalies at the 

edges, ie. WD and N, are in addition, not resolved with the inversion modelling. 

The inversion model presented in Figure 3, does honour the raw data to a satisfactory degree. 

Anomalies C, CD, N and S (with associate anomaly), all produce consistent chargeability 

distributions and the circled model bodies are all associated with lesser chargeability responses, 

but anomalous responses none-the-less. The model presented is one of many possibilities and 

need to be verified against known geology and historical drilling results. 
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Figure 2. Selected perspective views of 3D representation of raw chargeability and 
resistivity data with selected oblique cuts to expose hidden anomalies. N – north; W - west; 

WD – west deep; S – south; C – central; CD – central deep. 
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Figure 3. Inversion model results from data presented in Figure 2. Apparent chargeability 
model at the top and apparent resistivity model at the bottom for 8 constant depth slices. 

 

The obvious drill target are C and CD with W and WD the top priority targets for further 

geophysical follow-up. S and N are shallow targets, which were not fully covered by the existing 

3D IP surveys.  
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Figure 4. 3D representation of models depicted in Figure 3. Orange-pink is chargeabilities 
>10.5mV/V. The blue body is a linear zone of resistivity lows. The green iso-surface 

represents a discreet, highly resistive body at depth. View is from the SE. 

 

  

2.2 HOMEEP GRID 2 – KOEËLKOP 

The second 3D IP grid was laid out over of the Koeëlkop prospect. The location of grid 2 is 

depicted in Figure 5. The actual plot points of the observed data, projected to the surface, as 

opposed to the positions of current and potential dipoles, are indicated. 

The locations in plan, of chargeability anomalism, are presented in Figure 6 with supporting cuts 

through 3D representations of the raw, observed IP data. 

The following can be deduced from the graphics in Figure 6: 

 Several open-ended chargeability anomalies are present ie. N, W, SD and CD. 

 CD is located directly below a ENE-WSW trending resistivity low. 

CD 

S 

N 
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 Some of the anomalies join at depth and are probably caused by the same chargeable 

body (see Figure 8). 

 The anomalies at the edges of the data acquisition block, especially the deeper 

anomalies, will not be resolved adequately with inversion modelling. Expansion of the 

current grid will be required to the west and north. 

 

Figure 5. 3D IP grid 2 on airborne magnetic image, with actual data plotting positions 
indicated. The coordinate system is WGS84, UTM zone 33. 

 

The derived 3D model presented in Figure 8, does indicate that the maximum thickness of 

chargeable material (>11mV/V) is associated with the ENE-WSW striking resistivity low zone. 

The chargeable body is located directly below the resistivity low zone and is also closely 

associated with a linear magnetic high of similar orientation. 
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Figure 6. Selected perspective views of 3D representation of raw chargeability and 
resistivity data with selected oblique cuts to expose hidden anomalies. 
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Figure 7. Inversion model results from data presented in Figure 6. Apparent chargeability 
model at the top and apparent resistivity model at the bottom for 8 constant depth slices. 
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Figure 8. 3D representation of models depicted in Figure 7. Orange-pink is chargeabilities 
>10.5mV/V. The blue body is a linear zone of resistivity lows. The green iso-surface 

represents a very resistive body with steep dip near surface, flattening out at depth. View is 
from the SE. 

2.3 HOMEEP GRID 3 – WHYTES WEST 

 

The third 3D IP grid was laid out on the outskirts of Concordia town over the Whytes West 

prospect. The location of grid 3 is depicted in Figure 9. The actual plot points of the observed 

data, projected to the surface, as opposed to the positions of current and potential dipoles, are 

indicated. 

The locations in plan, of chargeability anomalism, are presented in Figure 10 with supporting 

cuts through 3D representations of the raw, observed IP data. 

The following can be deduced from the graphics in Figure 10: 
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 There are significant chargeability responses at surface as well as at depth over the 

northern survey block. 

 There is only one significant chargeability anomaly at depth over the southern survey 

block. 

 The high resistivities observed at depth do not extend to surface. 

 

Figure 9. 3D IP grid 3 on airborne magnetic image, with actual data plotting positions 
indicated. The coordinate system is WGS84, UTM zone 33. 
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Figure 10. Selected perspective views of 3D representation of raw chargeability and 
resistivity data for grid 3 with selected oblique cuts to expose hidden anomalies. 
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Figure 11. Inversion model results from data presented in Figure 10. Apparent chargeability 
model at the top and apparent resistivity model at the bottom for 8 constant depth slices. 

 

The models derived from the data displayed in Figure 10, are presented in Figures 11 and 12. 

The most prominent feature is an ENE-WSW  trending zone of chargeabilities >11mV/V, with 

maximums >30mV/V and a strike length of more than 1.2km. The anomalous zone is open-

ended to the east and west. This zone is intersected by another >11mV/V chargeability zone 

striking north-south and with strike length of approximately 1km. These 2 zones combined 

should be the top priority drilling target on the Homeep trend, based on the 3D IP survey. 
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Figure 12. 3D representation of models depicted in Figure 11. The pink body is 
chargeabilities >11mV/V. The blue bodies are linear zones of resistivity lows. The green iso-

surface represents a very resistive body at depth. View is from the south. 

2.4 SHIRLEY TREND GRID 1A – HOOGEKRAAL 

 

 

Figure 13. 3D IP grid Shirley 1A on airborne magnetic image, with actual data plotting 
positions indicated. The coordinate system is WGS84, UTM zone 33. 
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The Shirley 1A 3D IP grid was laid out at the foot of Hoogekraal, a very prominent hill to the 

north-west of Concordia. The location of grid 1A is depicted in Figure 13. The actual plot points 

of the observed data, projected to the surface, as opposed to the positions of current and 

potential dipoles, are indicated. 

The locations in plan, of chargeability anomalism, are presented in Figure 14 with supporting 

cuts through 3D representations of the raw, observed IP data. 

The following can be deduced from the graphics in Figure 14: 

 There are several shallow and deep chargeability anomalies. 

 There are chargeability anomalies that are open-ended to the south, west and east. 

 

 

Figure 14. Perspective views of 3D representation of raw chargeability and resistivity data 
for Shirley grid 1A with selected oblique cut to expose hidden anomalies. 
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Figure 15. Inversion model results from data presented in Figure 14. Apparent chargeability 
model at the top and apparent resistivity model at the bottom for 7 constant depth slices. 

 

The models derived from the data displayed in Figure 14, are presented in Figures 15 and 16. 

The most prominent feature is a north-south  trending zone of chargeabilities >11mV/V, with 

maximums >25mV/V and a strike length of more than 900m. The anomalous zone is open-

ended to the north and south. This zone is intersected by another >11mV/V chargeability zone 

striking east-west and with strike length of approximately 500m. These 2 zones combined 

should be the top priority drilling target on the Shirley trend. 
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Figure 16. 3D representation of models depicted in Figure 15. The red-pink body is 
chargeabilities >11mV/V. The blue bodies are zones of resistivity lows. The green iso-

surface represents a very resistive body at depth. View is from the SE. 

 

2.5 SHIRLEY TREND GRID 2 

 

The second 3D IP grid on the Shirley trend was laid out approximately 5km west of Shirley 1A. 

The location of grid 2 is depicted in Figure 17. The actual plot points of the observed data, 

projected to the surface, as opposed to the positions of current and potential dipoles, are 

indicated. 

The locations in plan, of chargeability anomalism, are presented in Figure 18 with supporting 

cuts through 3D representations of the raw, observed IP data. 

The following can be deduced from the graphics in Figure 18: 

 Several open-ended chargeability anomalies are present to the north, south and west. 

 Significant chargeability responses were detected at depth. 
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 There is a steeply dipping, highly resistive body near surface near the western edge of 

the grid that appears to flatten out at depth (see Figure 19). 

The anomalies at the edges of the data acquisition block, especially the deeper anomalies, is 

probably not fully resolved with the inversion modelling. Expansion of the current grid will be 

required to the west, south and north. 

 

 

Figure 17. 3D IP grid Shirley 2 on airborne magnetic image, with actual data plotting 
positions indicated. The coordinate system is WGS84, UTM zone 33. 
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Figure 18. Perspective views of 3D representation of raw chargeability and resistivity data 
for Shirley grid 2 with selected oblique cut to expose hidden anomalies. 
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Figure 19. Inversion model results from data presented in Figure 18.  Apparent chargeability 
models at the top and apparent resistivity model at the bottom for 7 constant depth slices. 

 

The 3D model presented in Figure 20, indicates the presence of significant amounts of 

chargeable (>11mV/V) material, near surface and at depth. 
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Figure 20. 3D representation of models depicted in Figure 19. The red-pink bodies are 
chargeabilities >11mV/V. The green iso-surface represents a very resistive body with steep 

dip near the surface flattening out at depth. View is from the SE. 

 

3 CONCLUSIONS AND RECOMMENDATIONS 

 

Anomalous distributions of chargeable material, which in most cases correlate with known 

intersections of metallic sulphides, were detected on all the grids surveyed.  

The resistivity results showed near-surface, linear zones of low resistivity for all but one of the 

grids. These zones are probably caused by weathering associated with the surface expression 

of faults and other steep structures. 

Discreet bodies of very high resistivity, appear to be associated with all significant chargeable 

distributions mapped over the Homeep and Shirley trends. 

It is important to note that the derived unconstrained inversion models are not unique and are 

heavily dependent on modellers bias in the selection of inversion (mathematical) parameters.   

Expansion of all the grids are recommended, either to improve the resolution of the inversion 

modelling, or to completely cover partially covered anomalies.  

 


