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Interpretation of geophysical data in mineral exploration is particularly challenging because the 
associated inverse problems are highly ill-posed: that is, there are significantly different earth 
models which have a predicted response in satisfactory agreement with the observed data. 
Much of the challenge in exploration results from a lack of depth resolution, depth to target 
being a major control on the economic viability of a project. Consequently, a better 
understanding of inversion depth ambiguity, and how to reduce it, will significantly reduce 
exploration risk. In this work we present a process, “exploring inversion solution space”, which 
maps out the ambiguity in geophysical data.  
 
An inversion case study over a Cu-Ag deposit in the Kalahari copper belt provides a good 
demonstration of the process.  In the case study 3D DCIP field data show a clear indication of 
conductivity and chargeability.  Standard 3D DCIP inversion produces a conductivity and 
chargeability target. Extensive drilling delineated a disseminated sulphide zone.  However, the 
drilling delineates a shallow target while the inversion indicates a deeper target. The immediate 
exploration question is whether to invest in further geophysics, drill a deep drill-hole to test the 
deeper target, or walk away? Or is the deeper target merely an artefact of non-uniqueness 
associated with the DCIP method? Exploring the inversion solution space produces a suite of 
models all of which fit the data satisfactorily. In particular, exploring the DCIP solution depth 
produces a suite of models with a variety of depths, including some models with a shallow 
target. 
 
To help clarify the geophysical interpretation a helicopter TEM survey was flown over the 
target. While the DC response is controlled by galvanic processes, the TEM response is 
dominated by inductive processes, therefore the two survey types are complementary and 
might be expected to reduce exploration ambiguity. The “exploring inversion solution space” 
process was applied to the TEM data to map out the space of TEM equivalent models. 
Combining the solution space for the DCIP and TEM surveys produces an interesting insight into 
the geophysical interpretation.  
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