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Preliminary results of a paleostress analysis in the Pan-African Lufilian Arc, 
Katanga, DRC. 
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The Lufilian Arc is a Neoproterozoic fold-and-thrust belt, belonging to the Pan-African orogeny 
(560-520 Ma) (Porada and Berhorst, 2000), affecting the Neoproterozoic Katangan sedimentary 
series hosting high-grade copper and cobalt ores (Muchez et al., 2007).  

Ore occurrences in the Lufilian Arc may be related to fracturing events of different ages. The main 
objective of this paleostress analysis is to identify fracturing that may be related to incipient rifting 
in Southern Africa (e.g. Mweru and Mweru-Wantipa Lakes in the unfolded Katangan foreland and 
Tshiangalele Lake in the Lufilian Arc). 

A first field campaign was performed studying fault zones that control the disposition of ore 
deposits and which are generally mineralized. Three ore mines have been studied in the 
southeastern and the central part of the Lufilian Arc. In our study we focused on brittle structures 
such as faults and joints. These fracture data are used in a palaeostress analysis using the Tensor 
software (Delvaux and Sperner, 2003). Eventually, we were able to identify different fracture 
populations by means of cross-cutting relationships. 

The Kamoya central mine is located in the central part of the belt. It is exploited in the limbs of an 
overturned anticline injected by tectonic breccia. Stratigraphy consists of silicified arenitic 
dolomites and dolomitic shales, containing carbonaceous horizons. The fracture analysis suggests a 
stress regime close to radial compression or constriction (set 1 in figure), with a slight dominance of 
the NNE-SSW direction of horizontal principal maximum compression (SHmax). It is based on 
structures present in both the limbs and the tectonic breccia, suggesting a post-folding and post-
brecciation development of the fracture set. 

The Shituru open pit is located in a north-verging overturned anticline. It is formed by a thick 
succession of massive and laminated dolostones and volcano-sedimentary shales. Three populations 
of fractures could be identified. The oldest population (set 2) affects tectonic breccia and 
corresponds to a pure strike-slip stress regime with a NE-SW horizontal principal extension (Shmin). 
The dominant population (set 3) is younger and primarily consists of a major fault zone, 
crosscutting set 2. This fault zone is mainly built by large subvertical planes with smooth 
corrugations and talc. The stress regime is also strike-slip and Shmin is NNE-SSW. The last set of 
fractures (set 4) infers a pure extensional stress regime with ENE-WSW trending Shmin. This set is 
represented by large dip-slip faults with highly mineralized zones. 

The Luiswishi mine defines a north-verging isoclinal syncline formed by grey argillaceous 
dolomitic siltstones, sandstones and pelites at the bottom and dolomitic shales and silicified 
dolomites on top. The fractures were measured in different sectors of the overturned northern flank, 
where the bedding plane is dipping at 60° towards the south. They were assembled in subsets and 
chronologically organized into four successive fracturing events. Set 5, which seems to be the oldest 
event, infers a compressional strike-slip regime with a NNW-SSE trending SHmax. The three 
following sets (6 - 8) are considered to be time-equivalent, all representing an extensional regime 
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with (NW-SE Shmin). They predominantly reactivate the bedding planes in an oblique-normal way. 
Sets 9 and 10 record a younger north-south extension which reactivates the bedding planes in a dip-
slip way. The youngest population (set 11) is related to a pure NE-SW extensional stress regime and 
has been measured in the tectonic breccia which separates two sectors of the deposit.  

 

 
Figure. stereonets of both sets plotted on the Lufilian Arc 

 

These preliminary results indicate predominantly an extensional stress regime with variable 
orientation. The most recent extensional stress regime (set 4 at Shituru; set 11 at Luiswishi) shows a 
minimum horizontal principal stress (Shmin) sub-orthogonal to the grain of the Lufilian Arc. A 
fracture set that could be related to the incipient NW-SE rifting could not yet be indentified 
conclusively within the dataset. 
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