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Botswana remains one of the least understood countries despite having diamond and other resources 
underneath its crust [1]. The country comprises of some of the interesting cratons e.g. Congo craton, 
Zimbabwe craton and Kaapvaal craton, cratonic margins and intra-cratonic boundaries. A supposed 
buried micro craton called Maltahohe craton is also found in the western Botswana within the Rehoboth 
belt [2]. The 3D structure of Botswana remains not well understood. The SH body wave tomography of 
the area did not provide any significant insight into the area which up to date remain unresolved [2]. 
Important information like crustal thickness, Moho depth, and geodynamic of the crust as well as 
tectonic activities is still poorly understood in Botswana.  
 
The area around Botswana is complex tectonically. This complexity is fingerprinted in the physical 
properties of different rocks and tectonic regimes. The earth structure underneath Botswana is 
modelled using different physical signatures of rocks, in our case the magnetic responses and density of 
rocks. We introduce a new method of mapping the earth structure in a covered environment. The 
method, called apparent physical mapping, combines the magnetic susceptibility and density 
distribution of the earth crust calculated from the magnetic and gravity data to predict the geodynamic 
activities using colour scheme. The apparent physical mapping is based on the ground variation of 
densities and depth estimate to the geological units and the distribution of magnetic minerals, i.e. their 
magnetic susceptibility. However, gravity and magnetic data measure different physical properties of 
rocks which make it difficult to correlate and jointly use in the interpretation of the geology of an area. 
We constrained the physical mapping to the already known geology and their physical parameters to 
map the unknown areas based on the colour combination of density and magnetic susceptibility.  
 
The results of the modelling were compared to the existing crustal thickness variation and epicentre 
distribution of Botswana. The different tectonic regimes and terranes mapped using this method 
correlates well with other dataset. The footprint of crust movement and geodynamic of Botswana is 
seen from the results of this modelling. However, this method is only applicable to the crust and not the 
upper mantle as no magnetic signal comes from the mantle based on the spectral analysis of the 
magnetic signal. The method also works in understanding the geology of a covered environment like 
desert.  
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