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EXECUTIVE SUMMARY 

InnoWind (Pty) Ltd is proposing to develop a wind energy facility (WEF) of up to 140 MW generation 

capacity in the mountainous Agter-Renosterberg region of the eastern Karoo, situated some 25 km to 

the northwest of Middelburg, on the border between the Northern Cape and Eastern Cape Provinces.  

Land parcels concerned in the proposed WEF total over 18 200 hectares and include 60/1, 133/RE, 

133/1, 133/3, 61/0, 61/2, 61/4, 61/6, 135/1, 135/RE, 3/RE, 3/2, 3/3, 3/4, 3/7, 3/8, 120/RE and 136/RE, 

falling under the Pixley ka Seme & Chris Hani District Municipalities. The electrical energy generated 

by the WEF will be fed directly into 400 kV power lines from a small on-site substation. 

The proposed Umsobomvu WEF study area is largely underlain by continental (fluvial, lacustrine) 

sediments of the Beaufort Group (Karoo Supergroup). These include (1) latest Permian to earliest 

Triassic rocks forming the uppermost portion of the Adelaide Subgroup (equivalents of the Balfour 

Formation of the eastern Main Karoo Basin) that crop out in low-lying, hilly terrain around the periphery 

of the Klein-Renosterberg massif, as well as (2) Early Triassic sediments of the Katberg Formation 

(Tarkastad Group) that build the Klein-Renosterberg escarpment and large parts of the upland plateau. 

The Karoo Supergroup sediments have been extensively intruded by Early Jurassic dykes and sills of 

the Karoo Dolerite Suite that have baked the adjacent country rocks and also underlie large areas of 

the plateau. The upper Adelaide Subgroup and Katberg Formation are well-known for their important 

continental biotas spanning the Permo-Triassic boundary, including diverse fossil vertebrates 

(therapsids, reptiles, amphibians), trace fossils (e.g. invertebrate and vertebrate burrows, trackways) 

and rarer vascular plants. These fossil faunas provide key data for understanding the impact of the 

catastrophic end-Permian Mass Extinction at 251 Ma (million year ago) on the terrestrial life of 

Gondwana. The Beaufort Group and Karoo dolerite bedrocks are extensively mantled by a variety of 

Late Caenozoic superficial deposits such as colluvial rock rubble (scree), alluvium, surface gravels, 

soils and pedocretes.   

Previous workers have recorded a number of Late Permian and Early Triassic vertebrate fossil sites in 

the Klein-Renosterberg (cf  Kitching 1977, Nicolas 2007).  Recent fieldwork shows that the mudrock-

dominated Adelaide Subgroup succession around the base of the escarpment is generally very poorly 

exposed, due to a thick prism of colluvial sediment cover, and often deeply weathered. Only sparse 

fossil vertebrate remains (isolated bones, one semi-articulated skeleton) as well as low-diversity trace 

fossil assemblages (Scoyenia) were recorded here. Better exposures just 13 km south of the study area 

yielded unusually large vertebrate burrows, however. Most of the fossil material recorded from the 

Katberg Formation within the study area comes from small exposures of mudrock-dominated sediment 

packages within the lower part of the succession (The precise stratigraphic position of these finds 
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remains ambiguous due to low exposure levels here). It includes well-articulated skeletal material of the 

medium-sized dicynodont Lystrosaurus embedded within mudrock or pedogenic calcrete (Holle 

Fountain 133) as well as fairly common, disarticulated and rolled bones and teeth variously associated 

with mudflake / calcrete basal breccias or channel sandstones. Several large vertebrate burrows are 

recorded in excellent road cutting exposures of lower Katberg rocks along the N10, just outside the 

study area, while small, oblique cylindrical burrows (Katbergia), of probable crustacean origin are locally 

abundant within mudrock and sandstone facies. Rare occurrences of poorly-preserved plant material 

(unidentified stems and woody fragments) as well as possible tetrapod tracks from high up within the 

Katberg Formation were reported from farm Uitzicht 3. The intrusive dolerites that are likely to underlie 

a substantial fraction of the development footprint on higher ground are unfossiliferous. Furthermore, 

baking of the surrounding sediments during dolerite intrusion has probably compromised some of the 

fossils originally preserved here. No fossil remains were observed within the Late Caenozoic superficial 

sediments in the study area. 

There are no fatal flaws in the Umsobomvu WEF development proposal as far as fossil heritage is 

concerned.  Due to (1) the general scarcity of fossil remains, especially in the upland areas where the 

majority of the infrastructure will be situated, (2) the moderately high levels of near-surface bedrock 

weathering and baking of sediments by dolerite intrusions, as well as (3) the extensive superficial 

sediment cover observed within most of the study area, the overall impact significance of the 

construction phase of the proposed alternative energy project is assessed as LOW. The no-go option 

(i.e. no development of the wind farm) is of neutral impact significance for fossil heritage.This 

assessment applies only to the construction phase of the development since further impacts on fossil 

heritage during the planning, operational and decommissioning phases of the facilities are not 

anticipated. Cumulative impacts on fossil heritage resources posed by several alternative energy 

developments proposed in the wider Middelburg – Noupoort region are assessed as low. 

Given the low impact significance of the proposed Umsobomvu WEF near Middelburg as far as 

palaeontological heritage is concerned, no further specialist palaeontological heritage studies or 

mitigation are considered necessary for this project, pending the discovery or exposure of substantial 

new fossil remains during development. 

During the construction phase all deeper (> 1 m) bedrock excavations should be monitored for fossil 

remains by the responsible ECO. Should substantial fossil remains such as vertebrate bones, teeth or 

trackways, plant-rich fossil lenses or dense fossil burrow assemblages be exposed during construction, 

the responsible Environmental Control Officer should safeguard these, preferably in situ, and alert the 

responsible heritage management authority (ECPHRA for the Eastern Cape, SAHRA for the Northern 

Cape) so that appropriate action can be taken by a professional palaeontologist, at the developer’s 

expense (Contact details: ECPHRA: Mr Sello Mokhanya, 74 Alexander Road, King Williams Town 5600; 

Email: smokhanya@ecphra.org.za. SAHRA: 111 Harrington Street, Cape Town. PO Box 4637, Cape 

Town 8000, South Africa. Phone: +27 (0)21 462 4502. Fax: +27 (0)21 462 4509. Web: 

www.sahra.org.za).   Mitigation would normally involve the scientific recording and judicious sampling 

or collection of fossil material as well as associated geological data (e.g. stratigraphy, sedimentology, 

taphonomy) by a professional palaeontologist.  

These mitigation recommendations should be incorporated into the Construction Environmental 

Management Plan (EMP) for the Umsobomvu Wind Energy Facility. Provided that the recommended 

mitigation measures are carried through, it is likely that any potentially negative impacts of the proposed 

transmission line development on local fossil resources will be substantially reduced. Furthermore, they 

will be partially offset by the positive impact represented by our increased understanding of the 

palaeontological heritage of the Great Karoo region. 

Please note that:  
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 All South African fossil heritage is protected by law (South African Heritage Resources Act, 

1999) and fossils cannot be collected, damaged or disturbed without a permit from SAHRA or 

the relevant Provincial Heritage Resources Agency (in this case, ECPHRA for the Eastern Cape 

and SAHRA for the Northern Cape); 

 The palaeontologist concerned with mitigation work will need a valid fossil collection permit 

from ECPHRA / SAHRA and any material collected would have to be curated in an approved 

depository (e.g. museum or university collection); 

 All palaeontological specialist work would have to conform to international best practice for 

palaeontological fieldwork and the study (e.g. data recording fossil collection and curation, final 

report) should adhere as far as possible to the minimum standards for Phase 2 palaeontological 

studies recently developed by SAHRA (2013). 

 

1. INTRODUCTION  

 

1.1. Outline of the proposed development 

 

The company InnoWind (Pty) Ltd is proposing to develop a wind energy facility (WEF) in the 

mountainous Agter-Renosterberg region of the eastern Karoo, situated some 25 km to the northwest of 

Middelburg, on the border between the Northern Cape and Eastern Cape Provinces (Figs. 1 to 3).  The 

Northern Cape portion of the proposed Umsobomvu WEF falls within the Umsobomvu Local 

Municipality in the Pixley ka Seme District Municipality while the Eastern Cape portion lies within the 

Inxuba Yethemba Local Municipality and Chris Hani District Municipality.  

 

The Umsobomvu WEF will consist of up to approximately eighty-one wind turbines, with a potential 

power output of one hundred and forty megawatts (MW).  Land parcels concerned in the proposed WEF 

are as follows: 60/1, 133/RE, 133/1, 133/3, 61/0, 61/2, 61/4, 61/6, 135/1, 135/RE, 3/RE, 3/2, 3/3, 3/4, 

3/7, 3/8, 120/RE and 136/RE (Fig. 3). These land parcels have a total area of over 18 200 hectares, but 

the development footprint of the wind turbines and associated infrastructure will potentially occupy less 

than 2% of this area. The electrical energy generated by the WEF will be fed directly into 400 kV power 

lines from a small on-site substation. 

 

The main infrastructural components of the proposed Umsobomvu WEF of relevance to the present 

study include: 

 

 Up to 81 wind turbines whose size will depend on technical assessments of the wind data 

gathered on site;  

 Concrete foundations to support the wind towers; 

 Approximately 6 meter-wide internal access roads to each turbine; 

 Underground cables connecting the turbines with one another and to the small onsite 

substation; 

 A building to house the control instrumentation and interconnection elements, as well as a 

storeroom for maintenance equipment; 

 A small on-site substation to facilitate connection of the WEF with the Eskom electricity grid. 

 

EOH Coastal & Environmental Services, East London (Contact details:  Caroline Evans. EOH Coastal 

& Environmental Services. 16 Tyrell Road, Berea, East London 5241. P.O Box 8145, Nahoon, 5210. 

Tel: (043) 726 7809/8313. Fax: (043) 726 8352. Email: c.evans@cesnet.co.za) have been appointed 
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by InnoWind (Pty) Ltd as the independent consultants to assess the environmental impacts of the 

proposed development in terms of the National Environmental Management Act 107 of 1998 (NEMA). 

Fig. 1. Map showing the location of the proposed Umsobomvu WEF study area some 25 km to 

the northwest of the town of Middleburg (grey area), spanning the border between the Northern 

and Eastern Cape (Image abstracted from the BID produced by EOH Coastal & Environmental 

Services, East London).  

 

1.2. Scope of this palaeontological heritage study 

The Umsobomvu WEF project study area near Middelburg is underlain by potentially fossiliferous 

sedimentary rocks of the Beaufort Group (Adelaide and Tarkastad Subgroups) of Late Permian to Early 

Triassic age as well as Late Caenozoic superficial deposits (Figs. 4 to 7).  This combined desktop and 

field-based palaeontological specialist report provides an assessment of the observed or inferred 

palaeontological heritage within the study area, with recommendations for further specialist 

palaeontological studies and / or mitigation where considered necessary. 

The Specialist Terms of Reference (ToR) for the Palaeontological Impact Assessment, as determined 

by EOH Coastal & Environmental Services, are as follows:  

The Paleontological Impact Assessment will focus on the identification and evaluation of sites, 

features and objects of fossil significance located in the area of the proposed development. 

Preparation and submission of a Phase 1 Palaeontological Impact Report, as determined by the 

National Heritage Resources Act, by: 

1. undertaking a site visit to the proposed location of the windfarm as per the coordinates provided 

by CES; 
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2. determining the likelihood of there being palaeontological sites of significance within the 

development area; 

3. identifying and mapping (as far as may be possible in a four day site visit) any sites of 

palaeontological significance exposed at surface within the footprint of the proposed 

development; 

4. indicating the sensitivity and conservation significance of potential palaeontological sites that 

may be affected by the proposed development; 

5. identifying mitigation measures to protect any such sites, and 

6. making recommendations for inclusion in the Construction Environmental Management Plan 

for the proposed excavations, as to how the identified potential heritage impacts should be 

mitigated and minimised. 

 
 

 

Fig. 2. Extract from 1: 250 000 topographical sheet 3124 Middelburg (Courtesy of the Chief 

Directorate: National Geo-spatial Information, Mowbray) showing the approximate location of 

the proposed Umsobomvu WEF in the Agter-Renosterberg region of the Eastern Karoo, c. 25 

km NW of Middelburg, Eastern Cape Province (red rectangle). 

 

c. 10 km 

N 
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Figure 3. Google earth© satellite image of the Umsomobvu WEF study area. 
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Fig. 4. North-western escarpment area of the Klein-Renosterberg (Holle Fountain 133) showing 

steep krans of upper Katberg Formation sandstones along the crest, lower escarpment slopes 

mantled with colluvium with only small exposures of potentially fossiliferous mudrocks (grey, 

middle ground). 

 

Fig. 5. Deeply-dissected uplands of the Klein-Renosterberg, here looking NW towards 

Wilgefontein homestead. The valley rims are built of tough-weathering Katberg sandstone and 

intrusive dolerite. 
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Fig. 6. Typical dolerite upland scenery on the western portion of Uitzicht 3, with well-jointed 

dolerite in the foreground. 

 

 

Fig. 7. Subhorizontal Katberg sandstones (foreground and middle ground) overlain and baked 

by an intrusive dolerite sill (background), western portion of Uitzicht 3. 
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1.3. Legislative context for palaeontological assessment studies 

The proposed Umsobomvu Wind Energy Facility project is located in an area of the eastern Karoo that 

is underlain by potentially fossil-rich sedimentary rocks of the Karoo Supergroup that are of Late 

Permian to Early Triassic age and that are internationally famous for their rich fossil record (Sections 2 

and 3).  The construction phase of the WEF development will entail excavations into the superficial 

sediment cover (soils, alluvium, surface gravels etc) and also into the underlying fossiliferous bedrock.  

These notably include site clearance activities as well as excavations for the wind turbine foundations, 

laydown and mounting areas, buried cables, new internal access roads, transmission line pylon 

footings, on-site substation, office / workshop area and any associated borrow pits.  All these 

developments may adversely affect potential fossil heritage within the study area by destroying, 

disturbing or permanently sealing-in fossils that are then no longer available for scientific research or 

other public good.  Once constructed, the operational and decommissioning phases of the WEF will not 

involve further adverse impacts on palaeontological heritage, however. 

The present combined desktop and field-based palaeontological heritage report falls under Sections 35 

and 38 (Heritage Resources Management) of the South African Heritage Resources Act (Act No. 25 of 

1999), and it will also inform the Construction Environmental Management Plan for this project.  

The various categories of heritage resources recognised as part of the National Estate in Section 3 of 

the National Heritage Resources Act include, among others: 

 geological sites of scientific or cultural importance; 

 palaeontological sites; 

 palaeontological objects and material, meteorites and rare geological specimens. 

According to Section 35 of the National Heritage Resources Act, dealing with archaeology, 

palaeontology and meteorites: 

(1) The protection of archaeological and palaeontological sites and material and meteorites is the 

responsibility of a provincial heritage resources authority. 

(2) All archaeological objects, palaeontological material and meteorites are the property of the State.  

(3) Any person who discovers archaeological or palaeontological objects or material or a meteorite in 

the course of development or agricultural activity must immediately report the find to the responsible 

heritage resources authority, or to the nearest local authority offices or museum, which must 

immediately notify such heritage resources authority. 

(4) No person may, without a permit issued by the responsible heritage resources authority— 

(a) destroy, damage, excavate, alter, deface or otherwise disturb any archaeological or palaeontological 

site or any meteorite; 

(b) destroy, damage, excavate, remove from its original position, collect or own any archaeological or 

palaeontological material or object or any meteorite; 

(c) trade in, sell for private gain, export or attempt to export from the Republic any category of 

archaeological or palaeontological material or object, or any meteorite; or 

(d) bring onto or use at an archaeological or palaeontological site any excavation equipment or any 

equipment which assist in the detection or recovery of metals or archaeological and palaeontological 

material or objects, or use such equipment for the recovery of meteorites. 
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(5) When the responsible heritage resources authority has reasonable cause to believe that any activity 

or development which will destroy, damage or alter any archaeological or palaeontological site is under 

way, and where no application for a permit has been submitted and no heritage resources management 

procedure in terms of section 38 has been followed, it may— 

(a) serve on the owner or occupier of the site or on the person undertaking such development an order 

for the development to cease immediately for such period as is specified in the order; 

(b) carry out an investigation for the purpose of obtaining information on whether or not an 

archaeological or palaeontological site exists and whether mitigation is necessary; 

(c) if mitigation is deemed by the heritage resources authority to be necessary, assist the person on 

whom the order has been served under paragraph (a) to apply for a permit as required in subsection 

(4); and 

(d) recover the costs of such investigation from the owner or occupier of the land on which it is believed 

an archaeological or palaeontological site is located or from the person proposing to undertake the 

development if no application for a permit is received within two weeks of the order being served. 

Minimum standards for the palaeontological component of heritage impact assessment reports (PIAs) 

have recently been published by SAHRA (2013).  

 

1.4. Approach to the palaeontological heritage study 

The approach to this palaeontological heritage study is briefly as follows. Fossil bearing rock units 

occurring within the broader study area are determined from geological maps and satellite images.  

Known fossil heritage in each rock unit is inventoried from scientific literature, previous assessments of 

the broader study region, and the author’s field experience and palaeontological database. Based on 

this data as well as field examination of representative exposures of all major sedimentary rock units 

present, the impact significance of the proposed development is assessed with recommendations for 

any further studies or mitigation. 

In preparing a palaeontological desktop study the potentially fossiliferous rock units (groups, formations 

etc) represented within the study area are determined from geological maps and satellite images.  The 

known fossil heritage within each rock unit is inventoried from the published scientific literature, previous 

palaeontological impact studies in the same region, and the author’s field experience (consultation with 

professional colleagues as well as examination of institutional fossil collections may play a role here, or 

later following field assessment during the compilation of the final report).  This data is then used to 

assess the palaeontological sensitivity of each rock unit to development (provisional tabulations of 

palaeontological sensitivity of all formations in the Western, Eastern and Northern Cape have already 

been compiled by J. Almond and colleagues; e.g. Almond & Pether 2008, Almond et al. 2008).  The 

likely impact of the proposed development on local fossil heritage is then determined on the basis of (1) 

the palaeontological sensitivity of the rock units concerned and (2) the nature and scale of the 

development itself, most significantly the extent of fresh bedrock excavation envisaged.  When rock 

units of moderate to high palaeontological sensitivity are present within the development footprint, a 

Phase 1 field assessment study by a professional palaeontologist is usually warranted to identify any 

palaeontological hotspots and make specific recommendations for any mitigation required before or 

during the construction phase of the development.   

On the basis of the desktop and Phase 1 field assessment studies, the likely impact of the proposed 

development on local fossil heritage and any need for specialist mitigation are then determined. Adverse 

palaeontological impacts normally occur during the construction rather than the operational or 

decommissioning phase.  Phase 2 mitigation by a professional palaeontologist – normally involving the 
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recording and sampling of fossil material and associated geological information (e.g. sedimentological 

data) may be required (a) in the pre-construction phase where important fossils are already exposed at 

or near the land surface and / or (b) during the construction phase when fresh fossiliferous bedrock has 

been exposed by excavations.  To carry out mitigation, the palaeontologist involved will need to apply 

for palaeontological collection permits from the relevant heritage management authorities, i.e.. 

ECPHRA for the Eastern Cape (Contact details: Mr Sello Mokhanya, 74 Alexander Road, King Williams 

Town 5600; Email: smokhanya@ecphra.org.zaso) and SAHRA for the Northern Cape (Contact details: 

SAHRA, 111 Harrington Street, Cape Town. PO Box 4637, Cape Town 8000, South Africa. Phone: +27 

(0)21 462 4502. Fax: +27 (0)21 462 4509. Web: www.sahra.org.za). It should be emphasized that, 

providing appropriate mitigation is carried out, the majority of developments involving bedrock 

excavation can make a positive contribution to our understanding of local palaeontological heritage. 

 

1.4. Assumptions & limitations 

The accuracy and reliability of palaeontological specialist studies as components of heritage impact 

assessments are generally limited by the following constraints: 

1. Inadequate database for fossil heritage for much of the RSA, given the large size of the country 

and the small number of professional palaeontologists carrying out fieldwork here. Most development 

study areas have never been surveyed by a palaeontologist. 

2. Variable accuracy of geological maps which underpin these desktop studies.  For large areas 

of terrain these maps are largely based on aerial photographs alone, without ground-truthing.  The 

maps generally depict only significant (“mappable”) bedrock units as well as major areas of superficial 

“drift” deposits (alluvium, colluvium) but for most regions give little or no idea of the level of bedrock 

outcrop, depth of superficial cover (soil etc), degree of bedrock weathering or levels of small-scale 

tectonic deformation, such as cleavage.  All of these factors may have a major influence on the impact 

significance of a given development on fossil heritage and can only be reliably assessed in the field.  

3. Inadequate sheet explanations for geological maps, with little or no attention paid to 

palaeontological issues in many cases, including poor locality information; 

4. The extensive relevant palaeontological “grey literature” - in the form of unpublished university 

theses, impact studies and other reports (e.g. of commercial mining companies) - that is not readily 

available for desktop studies;  

5. Absence of a comprehensive computerized database of fossil collections in major RSA 

institutions which can be consulted for impact studies.  A Karoo fossil vertebrate database is now 

accessible for impact study work.  

In the case of palaeontological desktop studies without supporting Phase 1 field assessments these 

limitations may variously lead to either: 

(a) underestimation of the palaeontological significance of a given study area due to ignorance of 

significant recorded or unrecorded fossils preserved there, or  

(b) overestimation of the palaeontological sensitivity of a study area, for example when originally rich 

fossil assemblages inferred from geological maps have in fact been destroyed by tectonism or 

weathering, or are buried beneath a thick mantle of unfossiliferous “drift” (soil, alluvium etc).   

Since most areas of the RSA have not been studied palaeontologically, a palaeontological desktop 

study usually entails inferring the presence of buried fossil heritage within the study area from relevant 

fossil data collected from similar or the same rock units elsewhere, sometimes at localities far away.  
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Where substantial exposures of bedrocks or potentially fossiliferous superficial sediments are present 

in the study area, the reliability of a palaeontological impact assessment may be significantly enhanced 

through field assessment by a professional palaeontologist. In the present case, site visits to the various 

loop and borrow pit study areas in some cases considerably modified our understanding of the rock 

units (and hence potential fossil heritage) represented there. 

In the case of the Umsobomvu WEF study area exposure of potentially fossiliferous bedrocks is often 

very poor due to soil, scree, alluvium and vegetation cover (Figs. 4 to 7).  Several useful exposures are 

available in borrow pits, road cuttings, stream beds and river banks as well as on steeper hillslopes, 

that, together with previous studies on local fossils, permit a reasonably informed assessment of the 

palaeontological heritage sensitivity of the area. Confidence levels for this assessment are necessarily 

only moderate, however. 

 

1.5. Information sources 

The information used in this desktop study was based on the following: 

1.  A brief project outline (BID) kindly provided by EOH Coastal & Environmental Services; 

2.  A review of the relevant satellite images, scientific literature, including published geological maps 

and accompanying sheet explanations as well a limited number of desktop and field-based 

palaeontological assessment studies in the broader study region (e.g. Almond 2012, Gess 2012, Butler 

2014);  

3. The author’s previous field experience with the formations concerned and their palaeontological 

heritage (See also reviews of Northern  and Eastern Cape fossil heritage by Almond & Pether 2008 and 

Almond et al. 2008 respectively); 

4.  A five-day field assessment of the Umsobomvu WEF project area on 4-8 January 2015 by the author 

and two assistants. 

 

2. GEOLOGICAL OUTLINE OF THE STUDY AREA 

The Umsobomvu WEF study area is centred on the highly dissected upland plateau of the Klein-

Renosterberg, a NNE-SSW trending mountain range that is situated in the eastern Karoo region some 

25 km northwest of Middelburg. It lies north of the R398 dust road between Middelburg and Richmond 

and extends northwards up to and just beyond the N10 tar road from Hanover to Middelburg. The 

rugged, rocky plateau where the bulk of the WEF infrastructure will be situated reaches elevations of c. 

1875 m amsl (e.g. Rooikop, Rooiberg) while the vlaktes along its steep western escarpment lie at 

around 1500 m amsl. The plateau area is drained to the southeast by tributaries of the Klein-Brakrivier 

and to the west by tributaries of the Klein-Seekoeirivier. Most of the terrain is rocky, semi-arid and 

mantled by sparse bossieveld vegetation with grassier vegetation on the dolerite-dominated upland 

plateau (Figs. 4 to 7). 

The geology of the study area to the west of Middelburg is shown on 1: 250 000 sheet 3124 Middelburg 

(Council for Geoscience, Pretoria) (Cole et al. 2004) (Fig. 9).  Most of the higher-lying terrain is underlain 

by Early Triassic (c. 250 Ma = million years old) fluvial sediments of the Katberg Formation of the 

Tarkastad Subgroup, Upper Beaufort Group, Karoo Supergroup (TRk, pale yellow with red stipple in 

Fig. 9).  These are the potentially fossiliferous sediments that will be most affected by the proposed 

WEF development. A small area of slightly older Lower Beaufort Group sediments assigned to the 

underlying Adelaide Subgroup (Pa, pale blue-green in Fig. 9) is mapped within the study area in the 
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western and northern foothills of the Klein-Renosterberg range. As discussed below, it is likely that 

these rocks belong to the uppermost portion of the Adelaide Subgroup, namely the Elandsberg and 

Palingkloof Members of Latest Permian to Earliest Triassic age (See stratigraphic chart in Fig. 8). 

Given their location at the foot of the sandstone-dominated and dolerite-intruded Katberg escarpment, 

the Adelaide Subgroup rocks here are largely covered by Late Caenozoic colluvial debris (scree, 

hillwash etc). Furthermore, direct impacts of the Umsomobvu WEF development on this lower-lying 

portion of the study area are likely to be minimal (e.g. access roads, transmission line pylon footings). 

For these reasons, the pre-Katberg rocks will not be treated in any detail in this report. It should be 

noted, however, that the upper Adelaide Subgroup sediments and fossils are of considerable 

palaeontological significance elsewhere in the Main Karoo Basin since they record the catastrophic 

end-Permian mass extinction event and subsequent recovery among continental biotas (e.g. Smith & 

Ward 2001, Smith et al. 2002, Retallack et al. 2003 and 2006, Ward et al. 2005, Smith & Botha 2005, 

Botha & Smith 2007).  

The Karoo Supergroup sedimentary rocks in the Klein-Renosterberg study area are extensively 

intruded by Early Jurassic (183 ± 2 Ma) igneous intrusions of the Karoo Dolerite Suite (Jd) (Cole et 

al. 2004, Duncan & Marsh 2006). The sills and dykes have thermally metamorphosed or baked the 

adjacent sediments. The presence of resistant-weathering bedrocks such as dolerite as well as baked, 

silicified country rocks is largely responsible for the elevated topography and steep slopes of the 

mountains here. Levels of tectonic deformation in this region are generally low, as shown by recorded 

dips here of only two to three degrees within the Beaufort Group bedrocks; locally higher dips within the 

sedimentary country rocks are a consequence of subterranean displacement by voluminous dolerite 

magma during Early Jurassic times (Fig. 43).  

In most parts of the study area, including the flatter-lying plateaux and vlaktes as well as steeper 

hillslopes, the ancient sedimentary and igneous bedrocks are mantled with a variety of superficial 

deposits of probable Late Caenozoic (Quaternary to Recent) age.  They include pedocretes (e.g. 

calcretes, ferricretes), slope deposits (rubbly scree, hillwash etc), river alluvium, diverse soils and 

surface gravels (cf Partridge et al. 2006).  As a result of these deposits as well as pervasive grassy or 

dwarf shrubby vegetation cover, surface exposure of fresh Karoo Supergroup rocks within the region is 

usually poor, apart from occasional stream banks and beds, erosional gullies or dongas and steeper 

hill slopes as well as artificial exposures in road cuttings, farm dams and borrow pits or quarries.  The 

hill slopes are typically mantled with a thin to thick layer of colluvium or slope deposits (e.g. sandstone 

and dolerite scree, finer-grained hill wash) and soil. Thicker accumulations of silty, sandy, gravelly and 

bouldery alluvium of Late Caenozoic age (< 5 Ma) are found in streams and river valleys.  These 

colluvial and alluvial deposits may be extensively calcretised (i.e. cemented with soil limestone or 

calcrete), especially in the neighbourhood of dolerite intrusions. Apart from the more extensive areas 

of river alluvium in lower lying areas in the west and north of the Klein-Renosterberg (pale yellow areas 

with “flying bird” symbol in Fig. 9), most of these geologically youthful deposits are not mapped at 1: 

250 000 scale.  Exposure levels of potentially fossiliferous Beaufort Group bedrocks are therefore far 

less than implied by the geological map. During palaeontological fieldwork, attention necessarily 

focused on small, dispersed exposures of sedimentary bedrock in road-cuttings, borrow pits, erosion 

gullies and stream beds that were identified beforehand on satellite images. More extensive exposures, 

especially of the prominent-weathering sandstone facies, were also available on steeper slopes along 

the western escarpment of the Klein-Renosterberg massif and elsewhere (Figs. 10 & 11)..    
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Fig. 8: Chart showing the lithostratigraphic (rock-based) and biostratigraphic (fossil-based) 

subdivisions of the Beaufort Group with rock units and fossil assemblage zones relevant to the 

present study outlined in red (Modified from Rubidge 1995).  Note that these include 

subdivisions of the Adelaide and Tarkastad Subgroups and range in age from Late Permian to 

Early Triassic. Due to insufficient field data, the precise subunits of the Balfour Formation 

represented in the study area have not yet been determined (See text for discussion).  

 

Fig. 9 (following page). Extract from 1: 250 000 geology sheet 3124 Middelburg (Council for 

Geoscience, Pretoria) showing approximate outline of the study area in the Klein-Renosterberg 

region to the northwest of Middelburg, Northern and Eastern Cape (blue polygon). The main 

geological units represented here are: Pa (pale blue-green) = Late Permian to Earliest Triassic 

Adelaide Subgroup (Lower Beaufort Group, Karoo Supergroup); TRk (pale orange with red dots) 

= Early Triassic Katberg Formation of the Tarkastad Subgroup (Upper Beaufort Group, Karoo 

Supergroup); Jd (red) = intrusive sills and dykes of the Early Jurassic Karoo Dolerite Suite. Pale 

yellow areas with “flying bird” symbol = Quaternary to Recent alluvium. N.B.  Other Caenozoic 

superficial deposits such as colluvium (scree etc), soils and surface gravels are not depicted 

here. 
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