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4. DESCRIPTION OF STUDY AREA 

 

4.1. Physiography and climate 

The Limpopo Province is in the north-eastern corner of South Africa, bordering on Zimbabwe in 
the north and Mozambique in the east. The study area covers an area of approximately 23 500 km2 

and straddles the eastern and western parts of the Limpopo and, Luvuvhu/Letaba Water 
Management Areas respectively (Figure 4.1). In the Limpopo WMA portion of the study area the 
main surface drainages are the Sand-, Hout- and Brak Rivers. The gentle relief results in relatively 
slow flowing rivers which accumulate extensive alluvial deposits on their floodplains particularly 
along the Sand River. All of these rivers flow towards the Limpopo River in the north and 
eventually reach the Indian Ocean in Mozambique.  
 
In both WMA’s the runoff is highly seasonal and variable, with intermittent flow in many of the 
tributaries. Only a small number of river courses are perennial and most rivers sustain flow only 
during the wet season (December to April) or following intense rainfall events. The two main 
perennial rivers in the Luvuvhu/Letaba WMA portion of the study area are the Great Letaba- and 
Little Letaba rivers. The mountainous zone or Great Escarpment in the WMA includes the 
northern portion of the Drakensberg mountain range, which lies on a north-south axis (Figure 
4.1). This zone is deeply incised by the major tributaries draining towards the east. The 
topography of the area varies from a zone of high mountains in the west through low mountains 
and foothills in the central parts to plains in the east. The average elevation in the central part of 
the study area is 400 to 800 metres above sea level, and is 1200 to 1600 metres above sea level in 
the Blouberg and Soutpansberg (north of Makhado) regions (Figure 4.1). 
 
Climate 
The climate varies from sub-tropical to semi-arid. The western parts have a dry, hot steppe semi-
arid climate, becoming cool along the escarpment. The Luvuvhu/Letaba WMA is characterised by 
subtropical temperatures with a fairly high humidity. Large variations are observed for seasonal 
temperatures, while the eastern parts of the study area (i.e. Polokwane) experience cooler 
generally temperatures compared to the north-eastern parts (i.e. Giyani). Maximum temperatures 
are experienced in January and minimum temperatures occur on average in July (Table 4.1). 
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Figure 4.1. Regional surface drainage features, topography and study area.  
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Figure 4.2. Mean annual rainfall map together with selected monthly average charts for selected stations in mm/month.  
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better developed beneath the older erosion surfaces than the younger ones resulting in higher 
borehole yields (Jones, 1985; McFarlane et al., 1992).  
 
Geomorphic features observed in the study area are plains, hills, inselbergs, low mountains, 
lowlands, foothills and valleys. The area can be divided into a number of terrain morphology units 
(Kruger, 1983). These geomorphic zones together with a W-E topographic profile are shown in 
Figure 4.4.  

 

Figure 4.4. Terrain morphological zones of the study area.   

 
The plateau to the west of the escarpment can be described as an extremely old erosion surface 
underlain by primitive basement rocks into which several mature rivers have incised themselves. 
The escarpment contains a series of northeasterly trending mountain spurs, containing the upper 
reaches of rivers such as the Middle Letaba. Towards the east of the escarpment the ground 
surface drops eastwards to form a plain known as the Lowveld region.  
 

4.2. Regional geology 

Geologically, the study area covers part of the junction between the granite-greenstone terrain of 
the north-eastern part of the Kaapvaal Craton and the highly metamorphic rocks of the Southern 
Marginal zone of the Limpopo Mobile Belt (Figure 4.5). Some authors (i.e. Roering et al. 1992) 
have suggested that the Limpopo Mobile Belt in the northern part of South Africa is the world’s 
earliest example of a Himalayan-type continent-continent collisional orogeny between two large 
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cratons (Kaapvaal- and Zimbabwe Cratons). However, according to Kramers et al., (2006) no 
consensus regarding the geological process, setting or timing of the Limpopo Mobile Belt have 
been reached. The resulting Limpopo Mobile Belt consists of three main crustal zones, namely the 
Northern Marginal Zone, the Central Zone and the Southern Marginal Zone, which lie parallel to 
one another in an ENE direction (Figure 4.5).  

 

Figure 4.5. Generalised map of the Limpopo Mobile Belt showing the main features and subdivisions 
(adapted from Boshoff et al., 2006).    

 
The northward dipping Hout River Shear Zone forms the boundary between the low-grade 
metamorphism granitoid-greenstone terrane of the Kaapvaal Craton to the south and the higher 
grade metamorphism rocks of the Southern Marginal Zone to the north (Figure 4.5). In general the 
HRSZ comprises EW striking, steeply northward-dipping thrusts and reverse faults, as well as 
several NE-SW striking strike-slip faults (Smit et al., 1992). The Hout River Shear Zone can be 
traced for over 250 km from west to east across the southern margin of the Limpopo Mobile Belt 
and acts as a complex thrust system developed over a width of up to 4 km in places (Anhaeusser, 
1992).  
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Figure 4.6. Regional geology of the study area (based on published 1:250 000 map sheets sourced from the Council for Geoscience). 
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