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The Bushveld Granite is known to host polymetallic mineralisation such as fluorite, silver, tin–tungsten, 
base metal and rare earth elements (REE) (Crocker et al. [1]). This polymetallic mineralisation exhibits 
various morphologies and host lithologies in places but is considered to represent a continuum within a 
single mineralising system with the following metal assemblage: (Sn-W)-(Mo-Cu-Pb-Zn-As-Au-Ag)-(Fe-F-
U-REE) representing magmatic to late hydrothermal settings (Robb et al. [4]). The mineralisation is 
associated with the most highly-differentiated portions of the Bushveld Granite such as the 
Bobbejaankop and Klipkloof granites and the roof rocks to the Complex, such as the Rashoop 
Granophyre, Rooiberg group and Transvaal Supergroup sedimentary rocks (Crocker et al. [1]; 
Labuschagne. [2]).  
 
The majority of fluorite and tin deposits, such as those found at Ruigtepoort and Zaaiplaats respectively, 
have been out of production for a long time, however, some deposits are currently being re-evaluated 
for their economic resources (Lynn et al. [3]). Junior exploration companies are also exploring and 
assessing new ground for base metals such as Zn-Pb and REE mineralisation within the Bushveld Granite. 
Thus, the Bushveld Granite is currently an area of interest for junior to medium-sized exploration 
companies looking for Sn, Pb-Zn-Cu and F-REE resources. 
 
Regional soil geochemical data was collected over the entire Bushveld Complex and associated footwall 
and hangingwall rocks, to highlight and delineate prospective ground for base metal and REE 
mineralisation associated with the Bushveld Granite. In this study, three representative areas were 
selected at the deposit scale to demonstrate the paragenetic sequence and the areas include:  the 
Zaaiplaats Sn area, the Nylstroom area for base metal mineralisation and Groblersdal-Dennilton area for 
F-REE mineralisation. Population distributions were determined for various rock types in each study area 
with the aim of determining high background values from threshold. The geochemical results were 
combined with geological, structural and geophysical datasets in a prospectivity modelling framework to 
map host-rocks and structural controls and validate against locations of known mineralisation.  
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