
Paper Number: 772 

Precambrian Geology of Botswana: an update based on 
the geophysical modeling of gravity and magnetic data  
 
Chisenga, C.1, Letlole, P.T.2, Van Der Meidje, M.3, and Fadel, I.3 

 

1Malawi university of Science and Technology, P.O.Box 5196 limbe, Malawi, cchisenga@must.ac.mw 

2Geological Survey of Botswana, Private bag 14, Lobatse, Botswana . 
3University of Twente, Faculty ITC, P.O box 6, 7500 AE, Enschede, Netherlands. 

 

___________________________________________________________________________ 
 

The Precambrian basement geology of Botswana comprise of tectonic terranes and the major mafic 
intrusions which defines the ancient Archaean cratons, Proterozoic tectonic mobile belts and the 

sedimentary basins which have been dated to be Proterozoic in age. The interaction and the relationship 

between these tectonic crustal provinces especially the cratons and the mobile belts defines the areas 
of extensions, compressions and accretion which helps to define the tectonic and geodynamic history of  

an area 1. Well-defined Precambrian basement geology of Botswana will give an insight of the tectonic 

history and dynamics hence a need to improve the basement of Botswana using geophysical  data. The 
existing basement geology of Botswana has been worked over the  years 2-5. Despite all the previous 

work, no attempt has been done to improve the Precambrian basement geology using the high 

resolution gravity and magnetic data to update the basement geology in Botswana. The tectonic 
boundaries, internal architecture and temporal evolution of the buried Proterozoic belts in many cases 

are still unclear in Botswana  

In this research, the tectonic boundaries and terranes were delineated and improved using automatic l ineaments 
extraction method. The method, which is mostly used on Digital elevation models (DEM) and satell ite images (e.g. 
ASTER and LANDSAT), was applied in the extraction of tectonic l ineaments on geophysical data (gravity and 

magnetic) using canny edge detection algorithm. The major mafic complexes in Botswana were mapped from 
reduce to pole magnetic data and added to the tectonic terranes to produce the Precambrian basement geology of 
Botswana. We then spatially compared the existing basement geology with the mapped geology for terranes 

improvement and geological collerration. Finaly, we produced a new updated Precambrian Geology of Botswana. 
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