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Introduction 

In terms of the National Environmental Management Act 107 of 1998, Section 38 (8) of the 

National Heritage Resources Act 25 of 1999 (sections 34-36), and the KwaZulu-Natal 

Heritage Act 4 of 2008 (sections 33-36), all aspects of heritage are protected. Proposed 

developments that are likely to impact on heritage resources (i.e. historical, archaeological, 

palaeontological & cosmological) require a desktop and/or field assessment to gauge the 

importance of such resources (if present) in order to ensure (through detailed documentation; 

mitigation measures or rescue excavation) that such sites are not damaged or destroyed by the 

processes that threaten them. 

The Okhahlamba local municipality in KwaZulu-Natal (which falls under the Uthukela 

district municipality) is proposing to upgrade 1500 rural homesteads in Ward 5 through the 

construction of low-cost housing within an area known as Sandlwana, a settlement located 

south-west of the Woodstock dam in the Mnweni and surrounding valleys. This will be an in-

situ development, meaning that houses will be built on existing homestead structures through 

the upgrading of existing buildings and possibly the construction of additional dwellings. The 

proposed housing development is situated within an area where the underlying geology is 

likely to yield palaeontological material, given the highest ranking of red (highly sensitive) 

according to the SAHRIS map (www.sahra.org.za/sahris/map/palaeo). Therefore a ground 

survey was required to conduct a palaeontological assessment of possible fossil material 

within the boundaries of the proposed development. 

 Geological background 

In terms of the geology, along its lowest sections the site contains rocks belonging to the 

Beaufort Group, a deposit characterized by various lenses of sandstone and shale representing 

a fluvial palaeoenvironment. This depositional unit accumulated from the Middle Permian to 

http://www.sahra.org.za/sahris/map/palaeo


the early part of the Middle Triassic in southern Gondwana and follows conformably after the 

Ecca Group. The Beaufort Group forms an important component and subdivision of the 

stratigraphy of the Karoo Supergroup of southern Africa, an extensive inland basin which 

preserves a rich array of tetrapod fauna which existed through the Permo-Triassic (Rubidge 

2005, Smith et al. 1993). 

In the Bergville district most deposits of the Beaufort Group belong to the arenaceous 

Katberg Formation, with the exposed strata predominated by mudstones deposited in a 

braided fluvial system. However this zone also includes the argillaceous Palingkloof 

Member, uppermost unit of the Balfour Formation and the lower third of the Burgersdorp 

Formation (Groenewald & Kitching 1995). The Katberg and Burgersdorp Formation are 

considered to be one of the best records in the world of Lower to early Middle Triassic 

terrestrial faunas, containing palaeontological material falling within the Lystrosaurus and 

Cynognathus Assemblage Zones. These zones are named after the characteristic genera 

abundantly present in these horizons, and these mammal- like reptiles are the biostratigraphic 

markers or index fossils for the depositional structures preserved in these units.  

Fossils found in the broader Bergville district include amphibians (e.g. Lydekkerina, 

Micropholis, Broomistega), therocephalians (e.g. Moschorhinus, Tetracynodon, 

Scaloposaurus), gorgonopsians (Cyonosaurus), cynodonts (e.g. Thrinaxodon, 

Glochinodontoides), dicynodonts (e.g. Lystrosaurus, Dicynodon, Oudenodon), parareptilians 

(e.g. Procolophon), fish, insects and plants (ESI database, Ponomarenko & Mostovski 2005, 

Rubidge 2005, Seldon& Nudds 2011). Furthermore, the rocks from this assemblage zone 

have yielded the most diverse Mesozoic amphibian fauna in Africa (Schoch & Rubidge 

2005). 



As the proposed housing development is spread across a wide area within the valley, it 

extends above the valley floor onto terraced platforms where the Molteno and lowermost part 

of the Elliot Formation are the underlying bedrock types. The Molteno Formation comprises 

medium to coarse-grained glittering sandstone, gritstone, subordinate red and green mudstone 

and carbonaceous shale. This sedimentary package contains insect and trace fossils but fossil 

bone is poorly preserved. The Elliot Formation comprises fine to medium-grained 

sandstones, along with purple and red mudstones interbedded with yellow to grey siltstone.  

This Formation contains numerous fossils, including trace fossils such as dinosaur and 

tetrapod trackways. Very few homesteads are located on this geological unit, with houses 

being mostly dispersed between the Beaufort Group and the Molteno Formation. 

 

 

 

 

Figure 1: Map showing geology of the region, an area dominated by Triassic -aged sediments. Rock types which 

occur in the study area are indicated with a blue star. Most of the proposed development will take place on top 

of the Beaufort Group (TRt), with minor components of it extending onto the Molteno and Lower Elliot 

Formations (TRm & TRe). Patches of Jurassic-aged dolerite rocks are also present (Jd), as well as Quaternary-aged 

deposits (yellow). (Modified from 2828 Harrismith, 1:250 000 Geological Series, Council for Geoscience, 1998) 



 

 

 

 

 

Figure 3: Satellite image showing the boundaries of the proposed lost-cost housing development, close to 

the southern end of the Woodstock dam and located approximately 25km west of Bergville. Most of the 

development will  take place in the lower lying areas atop the Beaufort Group, with some of it extending up 

the hills into the Molteno Formation (modified Google Earth Image, DigitalGlobe 2018) 

Figure 2: SAHRIS PalaeoSensitivity 

Map showing that the study area has 

the highest ranking (red) for potential 

fossil  occurrences. Quaternary 

deposits within the study area are 

given a green and blue rating, 

meaning that they have a low to zero 

potential for the presence of fossils. 

Although Quaternary deposits may 

contain archaeology, it this region 

they appear to be devoid of fossil 

material (modified from 

www.sahra.org.za/sahris/map/palaeo) 



 

 

 

Figure 4: Looking west up the Mnweni valley, with the Woodstock Dam visible in the foreground. Mansana 

is visible within a ring of mountains , as well as the L465 heading south towards Kokwane (modified Google 

Earth Image, DigitalGlobe 2018) 

Figure 5: Looking west down the 

Mnweni valley with the Mnweni 

Cultural Centre marked with a 

blue and green square, at the 

point where the L465 heads south 

up the Thonyelana valley. In the 

bottom left of the image, levelled 

out clearings surrounding various 

homesteads will  form the bases 

for the low-cost housing (modified 

Google Earth Image, DigitalGlobe 

2018) 



 

 

 

Figure 7:  Start of the proposed low-

cost housing development, just south 

of the Woodstock Dam and looking 

west 

Figure 8 a & b: The turn-off to Mansana at the large Acacia tree, looking east (a). Further down the road 

on the southern banks of the Manzana River, looking North (b) 

Figure 6: Looking south 

down the Thonyelana 

valley with the Mnweni 

Cultural Centre marked 

with a blue & green 

square. The numerous 

levelled out platforms 

which make up the yards 

of the local homesteads 

are visible on the left 

(east) of the Thonyelana 

River, sites which will  be 

used for the proposed low-

cost houses (modified 

Google Earth Image, 

DigitalGlobe 2018) 



 

 

 

 

Figure 9 a & b : The turn-off to the L465, opposite the Mnweni Cultural Centre, heading up the Thonyelana 

valley. (b): The end point and southern-most extension of the proposed housing development along the 

L465 

Figure 10: The western-most point of the proposed housing development, at the bridge over the Mnweni 

River. The first fossil  site is located just to the right of the bridge, within the rocks located on the eastern 

side of the river (GPS coordinates 28° 48' 47.46" S, 29° 03' 45.93" E, Figures 15-21). The Molteno 

Formation is visible above the huts on the right of the picture 



  

 

  

 

  

 

Figure 11 a & b : Beaufort Group within the Thonyelana valley, showing alternating bands of mudstone 

typical of this Group, with a sandstone stratum also visible in the picture on the left (a)  

Figure 12 a & b : Alternating bands of whitish-grey and reddish mudstone of the Beaufort Group, visible 

next to road running along the valley floor (a). Higher up on the southern slopes of the Mnweni valley, 

the contact between the Beaufort Group and the Molteno Formation is clearly visible (b)  

 

Figure 13 a & b: The Molteno Formation was visible on the road up to Mansana, with alternating layers of 

sandstone and gritstone (a). On the eastern banks  of the Manzana River, the contact between the 

Beaufort Group and the Molteno Formation is clearly visible (b) 



 

Site observations  

This development occurs in a highly sensitive region in terms of palaeontological resources 

(Figure 2). The survey of the exposed geology within the study area (Figures 10-14) revealed 

fossil material at two locations. One of these was right on the boundary of the proposed 

housing development and was situated adjacent to the Mnweni River (GPS co-ordinates 28° 

48' 47.46" S, 29° 03' 45.93" E, Figures 15-21). It comprised several fragments of fossil bone, 

with the larger pieces visible (mostly) in longitudinal cross-section and their top halves 

sheared off through the erosive force of the river. Identifiable skeletal elements included 

partial limb bone fragments and a possible rib. The second observation of fossil bone was a 

loose rock that had tumbled down the slope and had several bone fragments in it, possibly 

from a single individual (GPS co-ordinates 28° 49' 09.51" S, 29° 05' 04.92" E, Figure 22 & 

23). In terms of the field rating and grading of sites (SAHRA 2005), these two sites are given 

a rating of Generally Protected C, having a low significance. Lastly, no trace fossils in the 

form of footprints, invertebrate trails or coprolites were observed during the survey.  

Figure 14: The reddish layer in 

the photograph comprises a 

mixture of colluvium and topsoil 

sitting on top of alternating 

layers of Beaufort Group 

mudstone. The depth of this red 

layer can vary greatly and when 

deep pockets are present they 

act as a protective layer over the 

fossiliferous bedrock 



As the rocks of this region are highly fossiliferous, it is very probable that more fossil 

material is located within the study area but was not observed because it was either buried or 

not immediately visible.  

 

 

 

 

 

 

Figure 15 a & b : Both fossils in the above photos are hollow in the centre. The image on the left (a) could 

represent part of a pelvis or scapula, but not enough ma terial was exposed to confidently identify it, 

whereas the image on the right (b) seems to represent a long bone fragment 

Figure 16 a & b: Several pieces of bone resembled rib fragments, but these could also be thin long bones. 

Very often the action of the water had partially removed pieces of fossil, leaving the impressions behind in 

the rock (right) 



 

 

 

 

 

 

Figure 17 a & b: Possible rib fragment with matchbox for scale. The image on the right shows a zoomed-

in view of the same specimen  

Figure 18 a & b: A piece of fossil  bone with a hooked shape, using a matchbox for scale (a). The image on 

the right is a zoomed-in view of the same specimen. This could be part of a jaw, pelvic or pectoral girdle 

but not enough detail  was visible to be certain 

 

Figure 19 a & b : A closer view of Fig 16a, showing the fossil  specimen which resembles a rib fragment  



 

 

 

 

 

Figure 20 a & b: Many of the fossils showed evidence of smoothing and polishing through millennia of 

erosion by the Mnweni River. The image on the left (a) is shown with a matchbox for scale, and on the 

right (b) a zoomed-in view of the bone fragment shows the honey-comb structure within the centre  

Figure 21: The fossil occurrence 

at the first site comprised of 

many bone fragments trapped 

within a mudstone layer. Most 

of the pieces were undiagnostic, 

with the only recognisable 

elements being long bone 

fragments and a possible rib 



 

 

 

Although loose rocks such as Figure 22 & 23 are out of context and no longer connected to 

the bedrock from whence they originated, they may still contain important fossil material. 

During the ground survey for this report, several large rocks and boulders were noted 

throughout the study area, distributed on the valley floor and scattered along the slopes of the 

hills and mountains. I spent several months surveying for rock art in this valley (2008) and 

Figure 22: The second fossil  site was in 

the form of a lose rock on a slope. This 

piece of fossil  bone was one of many 

scattered throughout the sandstone rock. 

This occurrence may represent a skeleton, 

although not enough material was 

exposed to be certain 

Figure 23:  Towards the centre of the rock 

the bone became more concentrated and 

appeared to represent a single individual 



the neighbouring valley at Didima (2004), and observed that large boulders often contain 

rock art. Some of these large boulders were also used for conducting rituals or had some 

special cultural significance to people living in the area. Rocks can represent possible aspects 

of intangible heritage; can be repositories of archaeological (e.g. rock art) and/or 

palaeontological material; and lastly are noteworthy within the environment for their 

aesthetic value. Where possible, for the above mentioned reasons, developers should make a 

concerted effort to work within the natural layout of the landscape, in order to avoid or 

minimize the bulldozing of rocks and/or the potential damage to them via the action of heavy 

machinery. For this proposed development no additional bulk services and roads are planned, 

and existing yards will be used for the placement of low-cost housing, in so doing minimizing 

disturbance to the landscape. 

Lastly, due to the fact that this is an in-situ development, it should also be noted that older 

graves were often placed within or adjacent to homesteads. Two such graves were observed 

close to the second fossil location (GPS coordinates 28° 49' 07.76" S, 29° 05' 05.37" E) and 

many more are likely to be scattered within the study area. 

Recommendations 

Although several fossil and archaeological sites are known within the broader district, the 

proposed low-cost housing development is likely to have minimal impact on palaeontological 

resources. Several of the existing houses are located on the valley floor, or on top of the flat 

sections of the terraced slopes where an underlying layer of topsoil and colluvium acts as a 

buffer to protect fossiliferous bedrock from potential damage caused by construction 

activities above. The depth required for the foundations of the low-cost houses is only 

400mm, reducing the chances that bedrock will be encountered.  



Whether on the valley floor or higher up the terraced slopes it was noted that where the flatter 

areas meet the slopes, the owners of several properties have cut back into the hillside to 

create a levelled out, natural base as a building platform. Several of these yards cut back into 

Beaufort bedrock (Figure 24), and low-cost housing that will be built on such platforms is  

likely to further damage bedrock unless construction is centred around the front portion of 

such properties away from exposed bedrock at the slope-face. Careful planning and site 

selection can reduce the amount of disturbance (from construction activities) to underlying 

bedrock; disturbance to bedrock exposed on shelved slopes; and damage to large rocks 

scattered throughout the study area.  

 

Based on the assessment from the field survey, my recommendation is that the low cost 

housing development can go ahead, with the condition that (as far as possible) heavy 

machinery avoid disturbing large rocks scattered across the landscape as these may contain 

rock art or fossil material, and secondly that when building is done close to the slope face, 

such machinery should avoid cutting back further into hillside slopes where bedrock is 

exposed. Whilst it is probable that fossils may lay buried in the vicinity of the proposed 

development (based on the SAHRA sensitivity map), the new houses will be built on existing 

Figure 24: The yards of 

several properties were 

created by carving out a 

shelf on the bedrock of the 

slope-face. This example 

from the Thonyelana valley 

highlights the problem of 

using existing platforms for 

the low-cost houses as such 

structures are already 

placed within potentially 

fossiliferous bedrock and 

digging foundations will 

further aggravate the 

problem 



homestead platforms where the landscape is already disturbed as a result of the levelling out 

and overall construction process. Infrastructure upgrades should proceed with caution, and in 

a sensitive manner, as heavy machinery may expose fossils not visible during the ground 

survey. If further excavation and disturbance of the proposed housing sites should reveal 

palaeontological material, construction should halt immediately. The relevant heritage 

resources agency would need to be informed and a field palaeontologist would be required to 

visit the site to evaluate such fossil discoveries.  

Conclusion 

During the site survey, only two fossil localities were recorded, although it is probable that 

more may lay hidden or buried within the various geological outcrops or large rocks present 

in the area. The development is likely to have a small or low impact on recorded 

palaeontological resources as the first fossil site fell just outside of the study area, and being 

right next to the river would not be a suitable location for building purposes. The second 

fossil observation was on a steep slope, a location which is again not suitable for housing. In 

addition, the placement of the new low-cost houses will be limited to existing yards of 

homesteads and neither of these two sites occurred on such properties.  

If developers limit construction activities to the yards of existing homesteads  (except where 

this entails working on bedrock exposed as a step in the slope, Fig. 24), the likelihood of 

encountering additional fossil material is minimal and there will be no need to seek 

alternative sites or implement mitigation measures. Due to the fact that most locations within 

the survey area have a buffering layer of topsoil and colluvium before bedrock is reached and 

that foundations will not exceed 400mm, the probability of encountering palaeontological 

material is greatly reduced. Should such material be unearthed construction would need to 

cease immediately for a further field assessment to be conducted. Lastly, the people living 



within the study area will benefit from this development through the creation of short-term 

employment opportunities and will gain access to improved housing, thereby raising the 

standard of living.   
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