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EXECUTIVE SUMMARY 

1. Site Name:  

The N1 between Monument River and Doornfontein 

 

2. Location:  

Remainder of Farm No 274, the remainder of Farm No 276 (portion 1), the remainder of Farm No 148 (Portion 8), erf No                                             

70 (Portion 0), the remainder of Farm No 282, the remainder of Farm No 278 and the Farm No 277 (Portion 0). 

 

3. Locality Plan:  

 
Figure 1: Location of the proposed development area 

 

4. Description of Proposed Development:  

A number of Borrow Pits and quarries are required for the proposed upgrade the National Route (N1) Section 4 between                                       

Monument River (km 46.00) and Doornfontein (km 63.00).  

 

5. Heritage Resources Identified: 
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Archaeology 

A number of isolated Middle Stone Age and Later Stone Age archaeological artefacts were identified in the vicinity of                                     

some of the proposed borrow pits and quarries. A Later Stone Age campsite with Middle Stone Age material around it                                       

was identified at Borrow Pit 6. There were a number of isolated artefacts and one noteworthy archaeological site                                   

identified (M025) at Drill Site 5. North-west of the site, closer to the old quarry (M046), there is an area which has a                                             

dense accumulation of artefacts. Sites M050 to M053 document part of this potential archaeological site (graded IIIb).  

 
One modern day memorial was identified beside the N1 near the Matjiesfontein intersection (M037). A formal British                                 

graveyard, containing the remains of various English soldiers and Englishmen stationed or living in the area before the                                   

war, is one of the heritage resources recorded in the proposed development area for the upgrade of the N1 Section 4                                         

between Monument River (km 46.00) and Doornfontein (km 63.00). Drill site 1 is located on land belonging to                                   

Matjiesfontein town and will be visible from the Matjiesfontein PHS. It is also not far downslope from the probable lone                                       

guarrie tree (Euclea) under which Olive Schreiner is said to have sat while she drafted a series of articles, Thoughts on                                         

South Africa, The Buddhist Priest's Wife as well as On the Banks of a Full River. 

 

Palaeontology 

During the course of the present field study of road cuttings along the N1 (Section 4) as well as of the various borrow pit                                               

and quarry sites associated with the road project no new body fossil material was recorded, neither from the                                   

Palaeozoic bedrocks nor from the overlying Late Caenozoic superficial sediments 

 
6. Anticipated Impacts on Heritage Resources: 

The site identified near borrow pit 6 (M025 SAHRIS ID 127506) was determined to have medium heritage significance                                   

(Grade IIIB) and the site identified at Drill Site 5 (M050 to M053 SAHRIS ID 127603 TO 127606) has medium heritage                                         

significance (Grade IIIB). These may be impacted by the proposed development. Potential impacts to fossil heritage                               

may occur during the construction and operational phases of this development at Drill Site 3 and Drill Site 5. 

 

7. Recommendations: 

● It is recommended that at borrow pit 6 a no-go buffer of 20m should be established around the site identified in                                         

the vicinity (M025 SAHRIS ID 127506). 

● It is recommended that at Drill Site 5, a no-go buffer of 20m should be established around the site identified                                       

here (M050 to M053 SAHRIS ID 127603 TO 127606) 

● It is recommended that Drill Site 1 not be pursued due to the likely impacts to significant heritage resources 

● It is recommended that Drill Sites 3 and 5 be visited by a palaeontologist once the quarry sites are opened to                                         

determine the sensitivity of the geology for impacts to fossil material. 

● It is recommended that the Fossil Finds Procedure included in the PIA attached be implemented as part of the                                     

EMPr. 

 

8. Author/s and Date: 

Jenna Lavin, 7 June 2018; Updated 22 November 2019 
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1. INTRODUCTION 

1.1 Background Information on Project 

The proposed borrow pits and/or quarry sites and drill sites and cuttings are required for the proposed upgrade the                                     

National Route (N1) Section 4 between Monument River (km 46.00) and Doornfontein (km 63.00). The 17km section of                                   

road is situated in the Western Cape and has an existing surfaced width of 10.8m for the two-lane single carriageway.                                       

The purpose of this project is to increase capacity and upgrade the road accordingly either by providing a four-lane                                     

divided cross section, or a 2 + 1 lane configuration. This will most likely involve the widening of three bridges and                                         

lengthening seven large cell structures as well as the possible relocation of services, access control and the                                 

reconstruction of one major intersection. 

 

Aurecon SA (Pty) Ltd is responsible for undertaking the engineering design for the proposed project. SLR Consulting                                 

(South Africa) (Pty) Ltd (SLR) has been appointed as the independent Environmental Assessment Practitioner (EAP) to                               

undertake the required Environmental Authorisation (EA) application process(es) in order to ensure compliance with the                             

National Environmental Management Act, 1998 (No. 107 of 1998), as amended (NEMA) and the Environmental Impact                               

Assessment (EIA) Regulations 2014, as amended (Government Notice No. R982 of 4 December 2014). 

 

1.2 Description of Property and Affected Environment 

Certain farm land within the proposed construction area is either under agricultural cultivation or grazing, is used by                                   

farm vehicles (jeep tracks) or has been previously quarried. Therefore most of the area proposed for the borrow pits                                     

and/or quarries is already heavily disturbed. In the proposed development area lie dispersed sandstone outcrops,                             

dwyka tillite and shale gravels. Various areas identified near streambeds, contained high quality quartzite resources and                               

hornfels were exposed naturally in many of the surveyed regions. 

 
2. METHODOLOGY 

2.1 Purpose of HIA 

The purpose of this HIA is to satisfy the requirements of section 38(8), and therefore section 38(3) of the National                                       

Heritage Resources Act (Act 25 of 1999), as per the NID response from HWC dated 18 June 2018. No HIA was required                                           

by HWC for the proposed road upgrade (letter dated 29 June 2018). 

 

2.2 Summary of steps followed  

● Two archaeologists conducted a survey of the site and its environs on 29 and 30 March 2018, on 24 April 2018                                         

and on 7 November 2019 to determine what heritage resources are likely to be impacted by the proposed                                   

development. A palaeontologist visited the site from 12 to 14 April 2018, and on 15 November 2019 to determine                                     

likely impacts to palaeontological resources. 

● The identified resources were assessed to evaluate their heritage significance in terms of the grading system                               

outlined in section 3 of the NHRA (Act 25 of 1999). 

● Alternatives and mitigation options were discussed with the Environmental Assessment Practitioner. 
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Figure 1: Close up satellite image indicating proposed location of development 

 

3. HISTORY AND EVOLUTION OF THE SITE AND CONTEXT 

3.1 Definition of the property 

The area proposed for borrow pits and quarries associated with the proposed upgrade of the National Route (N1)                                   

include the remainder of Farm No 274, the remainder of Farm No 276 (portion 1), the remainder of Farm No 148 (Portion                                           

8), erf No 70 (Portion 0), the remainder of Farm No 282, the remainder of Farm No 278 and the Farm No 277 (Portion 0). 

 

3.2 Geology, geomorphology, climate and vegetation 

The N1 (Section 4) study area near Matjiesfontein Village, Western Cape, is situated in semi-arid, hilly terrain along the                                     

southern margins of the Great Karoo. The area is drained by numerous small, non-perennial tributaries of the                                 

Buffelsrivier drainage system such as the Bobbejaansrivier and its tributary streams. In geological terms it lies within the                                   

northern margins of the Cape Fold Belt; the sedimentary bedrocks here are structured by major west-east trending                                 

folds, as clearly seen in satellite images, as well as occasional northward-directed thrusts (Figs. 2 & 3). Examples of                                     

these large-scale folds include the rugged quartzitic Witteberge anticline to the south of Matjiesfontein, the Ghaapkop                               

syncline in the east, as well as the major anticline to the north of the N1 with Boelhouerrante at its core (Figs. 4 to 6).                                                 

From a stratigraphic viewpoint the bedrocks underlying the road project footprint include Early Carboniferous to Early /                                 
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Middle Permian glacial and marine sediments assigned to the Witteberg Group (Cape Supergroup) as well as to the                                   

Dwyka and Ecca Groups (See stratigraphic table in Fig. 8). A key section through the geologically significant contact                                   

between the Cape and Karoo Supergroups runs across the N1 near the Wauchope Memorial, just west of the present                                     

study area (Fig. 13). Large parts of the Palaeozoic outcrop area is mantled by Late Caenozoic superficial sediments such                                     

as colluvium (scree, hillwash), alluvium, pediment gravels and downwasted surface gravels. 

 

3.3 Historical Background of the Area 

Numerous significant heritage resources are known from this area including, most importantly, Matjiesfontein Provincial                           

Heritage Site as well as the archaeological remains from a Boer War Camp. Hart and Webley (2013 NID: 152531) give a                                         

brief description of the general area to be impacted: “The study area is situated towards the southern margin of the                                       

Main Karoo basin... To the south, rocks of the Cape Supergroup make up the Cape Fold Belt mountains.” Based on the                                         

information included in Hart and Webley (2013 NID: 152531), Early, Middle and Later Stone Age archaeological artefacts                                 

are expected to occur in this area, as well as stone-walled kraals and what are described as open Khoekhoen                                     

encampments situated among the Kameeldoring trees along the dry river beds in the bottom of the valleys.                                 

Archaeological sites of this kind are very rare in the Western Cape, having been only previously recorded in the                                     

Richtersveld (Hart and Webley 2013). Due to the long history of agriculture in this area, historical archaeological sites                                   

may also occur in this area. The historical town of Matjiesfontein is of substantial heritage significance due to its age                                       

and level of intactness. It forms an important part of the tourism in this area. It is therefore likely that the proposed                                           

borrow pits and/or quarries will impact these significant archaeological and cultural landscape resources. 

 

A recent survey by the eastern Cederberg Group (eCRAG) on the neighbouring Rietfontein farm revealed a series of                                   

rock art sites on the Dwyka tillites. These findings have opened up a new geographical area for rock art research. Dr                                         

John Almond had also written up a geological and palaeontological guidebook for the landowners of the farm as this                                     

area is frequently visited by palaeontologists. A site containing extremely well-preserved fossilised fish was visited by                               

the group (SAHRIS SITE ID 127223) to the southwest of Matjiesfontein. 
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Figure 2. Heritage Resources Map. Heritage Resources previously identified in and near the study area, with SAHRIS Site IDs indicated (see 

Figures 3a-3b for insets) See Appendix 1 for full site descriptions 

 
Figure 2a. Inset Map 
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Figure 2b. Inset Map 

 

 
Figure 3. Palaeosensitivity Map. Indicating varied fossil sensitivity underlying the study area.  
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The area to be impacted by the proposed development is underlain by the Waaipoort Formation (very high                                 

paleontological sensitivity), the Prince Albert Formation (high palaeontological sensitivity) and the Dwyka Group                         

(moderate palaeontological sensitivity). According to the SAHRIS Fossil Heritage Layer Browser, the Waaipoort                         

Formation is known for non-marine fish fauna (palaeoniscoids, sharks, acanthodians), vascular plants (eg lycopods),                           

freshwater bivalves and traces of organic-walled microfossils. The Prince Albert Formation is known for low diversity                               

marine invertebrates (bivalves, nautiloids, brachiopods), palaeoniscoid fish, sharks, fish coprolites, protozoans                     

(foraminiferans, radiolarians), petrified wood, palynomorphs (spores, acritarchs), non-marine trace fossils (especially                     

arthropods, fish, also various “worm” burrows), possible stromatolites and oolites. The Dwyka Group is known for trace                                 

fossils, organic-walled microfossils, rare marine invertebrates (eg molluscs), fish and vascular plants. As indicated in                             

Figure 4, it is likely that the proposed road upgrade and borrow pits will impact these significant palaeontological                                   

resources.  

 

The Matjiesfontein – Laingsburg region has historically played a major research and teaching role regarding the                               

Witteberg, Dwyka and Ecca Groups of South Africa, as shown in a series of field excursion guide books (e.g. Cole et al.                                           

1990, 1998) as well as many scientific publications (See References). The geology of the area is shown on 1: 250 000                                         

sheet 3320 Ladismith (Council for Geoscience, Pretoria) with an accompanying sheet explanation by Theron et al. (1991)                                 

(Fig. 7). The sedimentology of the Cape and Karoo bedrock units represented beneath the road development footprint                                 

has been outlined in several previous palaeontological assessment reports by the author (e.g. Almond 2010a, 2010d,                               

2010e, 2010f, 2015a) and is only briefly reviewed here. 

 
4. IDENTIFICATION OF HERITAGE RESOURCES 

4.1 Summary of specialist findings 

Archaeology 

A number of isolated Middle Stone Age and Later Stone Age archaeological artefacts were identified in the vicinity of                                     

some of the proposed borrow pits and/or quarries. Every observed artefact was photographed and the GPS location                                 

was recorded. There was a site identified in a sheltered flat area along the southern ridge near Borrow pit 6. This site                                           

most probably was a Later Stone Age campsite with Middle Stone Age material around it. There were a number of                                       

isolated artefacts and one noteworthy archaeological site identified (M025).  

 
At Drill Site 5, slope wash is covering artefacts in much of the area. North-west of the site, closer to the old quarry                                             

(M046), there is an area which has a dense accumulation of artefacts. Sites M050 to M053 document part of this                                       

potential archaeological site (graded IIIb). The accumulation of these artefacts appears to have been washed down the                                 

slope from higher up. 
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The survey highlighted the fact that two of the borrow pit sites (Borrow pit 2 and Borrow pit 4) had already been                                           

quarried and that the area was already extensively disturbed. One modern day memorial was identified beside the N1                                   

near the Matjiesfontein intersection (M037). This memorial will no doubt be destroyed by the roadworks, therefore the                                 

relatives of the victims will need to be contacted. 

 
Drill site 1 is located on land belonging to Matjiesfontein town and will be visible from the Matjiesfontein PHS. It is also                                           

not far downslope from the probable lone guarrie tree (Euclea) under which Olive Schreiner is said to have sat while she                                         

drafted a series of articles, Thoughts on South Africa, The Buddhist Priest's Wife as well as On the Banks of a Full River. 

 

Despite the number of archaeological artefacts identified on the landscape, no impacts to significant archaeological                             

heritage resources are expected. 

 
Palaeontology 
Fossil groups that have been recorded from the sedimentary rock units represented within the N1 (Section 4) study area                                     

have been reviewed by Almond and Pether (2008) as well as in several more recent palaeontological heritage reports                                   

by the present author (e.g. Almond 2008b, 2010c, 2010d, 2010e, 2015a). These data are summarized below in Table 1. 

 

During the course of the present field study of road cuttings along the N1 (Section 4) as well as of the various borrow pit                                               

and quarry sites associated with the road project no new body fossil material was recorded, neither from the                                   

Palaeozoic bedrocks nor from the overlying Late Caenozoic superficial sediments (See Table 2 below). This probably                               

reflects the generally low levels of bedrock exposure in the region, the low palaeontological sensitivity of several of the                                     

stratigraphic units (e.g. Dwyka Group), as well as high levels of near-surface bedrock weathering and lack of extensive                                   

bedding plane exposures. 

 

The only fossil remains recorded here are low-diversity trace fossil assemblages within finely-laminated sandstone                           

facies of the Floriskraal Formation at the BP2 quarry site on Pieter Meintjes Fontein 274 (Fig. 32). Similar invertebrate                                     

traces occur widely within the Floriskraal outcrop area (Browning & Penn-Clarke 2016) and the very scrappy examples                                 

seen on float blocks at this site are not regarded as conservation-worthy. 

 

It is noted that well-preserved fossil fish have recently been recorded from the Waaipoort Formation near                               

Matjiesfontein (Farm Matjesfontein 148); this is reflected in the potentially high palaeontological sensitivity assigned to                             

this formation in the project area. In contrast, the potentially-sensitive Whitehill Formation exposures here are generally                               

limited in area, highly-weathered and locally cleaved, so well-preserved fossils are not expected from this unit. 
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4.2 Heritage Resources identified 

Table 1: Artefacts identified during the field assessment 

SAHRIS ID 
Artefact/Site 
Number Description Latitude Longitude Grading 

127487  M001  Quartzite flake  -33.2449868  20.450629  IIIc 

127358  M002   Quartzite flakes  -33.2460002  20.4521039  IIIc 

127488  M003  Quartzite radial core  -33.2458063  20.4525394  IIIc 

127489  M004  Quartzite flakes  -33.2456622  20.4533672  IIIc 

127490  M005  Hornfels flake  -33.2456649  20.4540155  IIIc 

127491  M006  Quartzite flake  -33.2447001  20.4582642  IIIc 

127492  M007  Quartzite flake  -33.2423116  20.4582432  IIIc 

127493  M008  Hornfels flake  -33.2421436  20.4573191  IIIc 

127494  M010  Chert flake  -33.242583  20.4543695  IIIc 

127496  M013  Quartzite flake  -33.2277719  20.5570881  IIIc 

127497  M014  Patinated quartzite flake  -33.2267203  20.5628973  IIIc 

127498  M015  Chert flake  -33.2278917  20.5627135  IIIc 

127499  M016  Hornfels flake  -33.2159651  20.5665432  IIIc 

127500  M019  Chert flakes, quartzite flakes, hornfels flakes  -33.1973945  20.5828408  IIIc 

127501  M020  Hornfels flake  -33.1988355  20.5798529  IIIc 

127502  M021  Hornfels flake  -33.2118345  20.5825278  IIIc 

127503  M022  Quartzite flake  -33.2121332  20.583185  IIIc 

127504  M023  Hornfels flakes  -33.1898863  20.6518538  IIIc 

127505  M024  Hornfels flake  -33.189766  20.6511699  IIIc 

127506  M025   Chert flakes, hornfels flakes  -33.1913679  20.6521982  IIIb 

127507  M026  Chert flakes, hornfels flakes, quartzite cobble, 
hornfels manuport 

-33.195896  20.6484841  IIIc 

127508  M027  Hornfels manuport, hornfels flakes  -33.1961033  20.6488593  IIIc 

127509  M028  Hornfels flakes  -33.1961728  20.6485963  IIIc 

127510  M029  Patinated quartzite flakes  -33.2143748  20.6121419  IIIc 

127511  M030  Chert flake  -33.2300365  20.541534  IIIc 
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127512  M031  Hornfels and quartzite flakes  -33.2299006  20.542425  IIIc 

127513  M032  Quartzite flake  -33.2293816  20.5480283  IIIc 

127514  M033  Quartzite flake  -33.2282759  20.5593421  IIIc 

127515  M034  Chert flake  -33.2282342  20.5600708  IIIc 

127516  M035  Quartzite flake  -33.2277895  20.5648124  IIIc 

127517  M036  Chert flake  -33.2248561  20.5788375  IIIc 

127593 M039  Flaked silcrete artefact  -33.234217  20.431950  IIIc 

127594  M040  Quartzite chunk  -33.234817  20.435167  IIIc 

127595  M041  Quartzite chunk  -33.236133  20.434667  IIIc 

127596  M042  Retouched silcrete flake  -33.235317  20.431233  IIIc 

127597  M043  Retouched silcrete flake  -33.234650  20.431183  IIIc 

127598  M044  Silcrete flake  -33.234533  20.431233  IIIc 

127599  M045  Silcrete flake  -33.234267  20.431217  IIIc 

127600  M047  Chert flake  -33.232033  20.431317  IIIc 

127601  M048  Chert flakes  -33.232500  20.431550  IIIc 

127602  M049  Chert and quartz flakes  -33.232533  20.431767  IIIc 

127603  M050  Chert, quartzite, silcrete and hornfels flakes  -33.232550  20.431800  IIIb 

127604  M051  Chert and silcrete flakes  -33.232567  20.431950  IIIb 

127605  M052  Chert, silcrete and hornfels flakes.  -33.232567  20.432067  IIIb 

127606  M053  Chert, silcrete and hornfels flakes.  -33.232467  20.432267  IIIb 

127607  M054  Weathered hornfels flake  -33.198900  20.584717  IIIc 

127608  M055  Flaked chert artefact  -33.199267  20.587000  IIIc 

NA  M056  Chert flaked piece with clear flake scars, out of 
context 

20.8540740  -33.17759499  NCW 

NA  M057  Chert flaked piece with clear flake scars, out of 
context 

20.8539309  -33.17742899  NCW 

NA  M058  Chert flaked piece with clear flake scars, out of 
context 

20.85400699  -33.1773280  NCW 

NA  M059  Chert flaked piece with clear flake scars, out of 
context 

20.85366799  -33.1767200  NCW 

  M060 
Large chert artefact scatter - more dense than 

elsewhere and stretches over a large area (+-15m 
radius) 

20.8549100  -33.1763850  IIIc 
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4.3 Field Assessment 

Archaeology 

A number of isolated Middle Stone Age and Later Stone Age archaeological artefacts were identified in the vicinity of                                     

the proposed borrow pits and road. Every observed artefact was photographed and the GPS location was recorded.                                 

There was a site identified in a sheltered flat area along the southern ridge near Borrow pit 6. This site most probably                                           

was a Later Stone Age campsite with Middle Stone Age material around it. 

 

There were a number of isolated artefacts and one noteworthy archaeological site identified (M025). The survey                               

highlighted the fact that three of the borrow pit sites (Borrow pit 2, Borrow pit 4 and RT15) had been previously quarried                                           

and that the area was already extensively disturbed. One modern day memorial was identified beside the N1 near the                                     

Matjiesfontein intersection (M037). This memorial will no doubt be destroyed by the roadworks, therefore the relatives                               

of the victims will need to be contacted. 

 

Palaeontology 

During the course of the present field study of road cuttings along the N1 (Section 4) as well as of the various borrow pit                                               

and quarry sites associated with the road project no new body fossil material was recorded, neither from the                                   

Palaeozoic bedrocks nor from the overlying Late Caenozoic superficial sediments (See Table 2 below). This probably                               

reflects the generally low levels of bedrock exposure in the region, the low palaeontological sensitivity of several of the                                     

stratigraphic units (e.g. Dwyka Group), as well as high levels of near-surface bedrock weathering and lack of extensive                                   

bedding plane exposures. 

 

The only fossil remains recorded here are low-diversity trace fossil assemblages within finely-laminated sandstone                           

facies of the Floriskraal Formation at the BP2 quarry site on Pieter Meintjes Fontein 274 (Fig. 32). Similar invertebrate                                     

traces occur widely within the Floriskraal outcrop area (Browning & Penn-Clarke 2016) and the very scrappy examples                                 

seen on float blocks at this site are not regarded as conservation-worthy. 

 

It is noted that well-preserved fossil fish have recently been recorded from the Waaipoort Formation near                               

Matjiesfontein (Farm Matjesfontein 148); this is reflected in the potentially high palaeontological sensitivity assigned to                             

this formation in the project area. In contrast, the potentially-sensitive Whitehill Formation exposures here are generally                               

limited in area, highly-weathered and locally cleaved, so well-preserved fossils are not expected from this unit. 
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4.4 Selected photographic record 

 
Figure 5.1 View of Borrow pit 1 site. and View of Borrow pit 4. 

 
Figure 5.2 and 5.3: View of modern day memorial next to N1 and Closer view of British graveyard (M011). 

 

Figure 5.4 and 5.5:: M025 and M026. Chert flakes, hornfels flakes and quartzite cobble. 
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5. ASSESSMENT OF THE IMPACT OF THE DEVELOPMENT 

5.1 Assessment of impact to Heritage Resources 

 
Figure 6: All known resources in the immediate vicinity of the proposed development 
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Figure 6.1: All known resources in the immediate vicinity of the proposed development at Drill Site 5 

 
Figure 6.2: All known resources in the immediate vicinity of the proposed development at BP1 and 2 
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Figure 6.3: All known resources in the immediate vicinity of the proposed development at BP 3 

 

Figure 6.4: All known resources in the immediate vicinity of the proposed development at Drill Target 1, BP 4 and 5 
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Figure 6.5:  All known resources in the immediate vicinity of the proposed development at Cutting 2 

 

Figure 6.6: All known resources in the immediate vicinity of the proposed development at BP6 
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The site identified near borrow pit 6 (M025 SAHRIS ID 127506) was determined to have medium heritage significance                                   

(Grade IIIB) and it is recommended that this site be avoided during quarrying of the area. In addition, the site identified                                         

at Drill Site 5 (M050 to M053 SAHRIS ID 127603 TO 127606) has medium heritage significance (Grade IIIB) and as such,                                         

this site must be avoided during drilling.  

 

None of the burial grounds identified will be impacted by the proposed development. In addition, the Provincial Heritage                                   

Site of Matjiesfontein will not be directly impacted by the proposed development in any way. 

 

Potential impacts on fossil heritage during the construction phase are generally negative in status, direct and restricted                                 

to the development footprint (local). They are permanent and cannot be reversed (irreversible). Where rare,                             

well-preserved fossils such as vertebrate skeletons are concerned, losses may be irreplaceable. Given (1) the                             

highly-weathered nature of the many of the Palaeozoic sediments near-surface in the study area, (2) the comparatively                                 

small footprint of the proposed road developments as well as (3) the almost complete absence of new fossil records                                     

made during the present field assessment of the study footprint, the intensity of anticipated impacts is rated as low                                     

(negative) – with the slight possibility of high intensity impacts locally (e.g. any Waaipoort Formation fish beds) - while                                     

the probability of scientifically significant impacts is low (improbable). Palaeontological impacts are partially mitigatable                           

(medium), as outlined below, but residual impacts will inevitably remain. 

 

Table 2: Summary of Impacts 

Site  Geology  Palaeontology  Archaeology  Comments 

BP1 
33°14'46.96"S 
20°27'31.23"E 
Pieter Meintjes 
Fontein 274 

WITTEBERG GROUP 
Waaipoort Fm 
Colluvial-mantled lower hillslopes 
(mainly angular Floriskraal Fm 
quartzite blocks) overlying 
weathered, folded Waaipoort Fm 
bedrocks. 

NO FOSSILS 
RECORDED 

Archaeological 
resources of low 
significance 

PALAEONTOLOGICAL AND ARCHAEOLOGICAL 
SENSITIVITY LOW. 
 
NO MITIGATION RECOMMENDED 

BP2 
33°14'43.68"S 
20°27'3.08"E 
Pieter Meintjes 
Fontein 274 

WITTEBERG GROUP 
Floriskraal Fm 
Well-exposed Floriskraal Fm 
sandstones within existing 
quarry. 

SPARSE, 
LOW-DIVERSITY 
TRACE FOSSILS 
ON 
SANDSTONE 
FLOAT BLOCKS 

Archaeological 
resources of low 
significance 

PALAEONTOLOGICAL AND ARCHAEOLOGICAL 
SENSITIVITY LOW. 
 
NO MITIGATION RECOMMENDED 

BP3 
33°12'57.47"S 
20°33'59.22"E 
Boelhouer 271 

DWYKA GROUP 
Elandsvlei Fm 
Sandy to polymict gravelly soils 
overlying highly weathered 
Dwyka tillite. 

NO FOSSILS 
RECORDED 

Archaeological 
resources of low 
significance 

PALAEONTOLOGICAL AND ARCHAEOLOGICAL 
SENSITIVITY LOW. 
 
NO MITIGATION RECOMMENDED 

BP4 
33°12'42.49"S 
20°34'57.00"E 
Boelhouer 271 

DWYKA GROUP 
Elandsvlei Fm 
Quartzitic pediment gravels and 
orange-brown sandy soils 
mantling weathered Dwyka tillite 
bedrocks. 

NO FOSSILS 
RECORDED 

Archaeological 
resources of low 
significance 

PALAEONTOLOGICAL AND ARCHAEOLOGICAL 
SENSITIVITY LOW. 
 
NO MITIGATION RECOMMENDED 
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BP5 
33°11'54.95"S 
20°34'47.42"E 
Boelhouer 271 

DWYKA GROUP 
Elandsvlei Fm 
Dwyka tillite bedrocks overlain 
by thick, bedded alluvial sands 
and coarse gravels with 
downwasted polymict surface 
gravels. 

NO FOSSILS 
RECORDED 

Archaeological 
resources of low 
significance 

PALAEONTOLOGICAL AND ARCHAEOLOGICAL 
SENSITIVITY LOW. 
 
NO MITIGATION RECOMMENDED 

BP6 
33°11'26.64"S 
20°39'6.75"E 
Doornfontein 101 

DWYKA GROUP 
Elandsvlei Fm 
Weathered laminated Dwyka 
mudrocks as well as clast-poor, 
finely-gravelly tillite mantled by 
fine sandy to gravelly alluvium. 

NO FOSSILS 
RECORDED 

Archaeological 
resources of 
moderate 
significance 

PALAEONTOLOGICAL SENSITIVITY LOW. 
ARCHAEOLOGICAL SENSITIVITY HIGH 
 
RECOMMENDED BUFFER ZONE AROUND SITE M025  

D1 
33°13'24.73"S 
20°34'18.38"E 
Matjesfontein 148 

DWYKA GROUP 
Elandsvlei Fm 
Dwyka bedrocks mantled with 
coarse, blocky, poorly-sorted 
sandstone or quartzite colluvium 
(probably derived from glacial 
outwash or esker bodies nearby 
and along crest of hill) and sandy 
soils. 

NO FOSSILS 
RECORDED 

Drill site 1 is on 
Matjiesfontein land 
and is visible from 
Matjiesfontein 
PHS. It is also not 
far downslope 
from the probable 
lone guarrie tree 
(Euclea) under 
which Olive 
Schreiner sat. 

PALAEONTOLOGICAL SENSITIVITY LOW. 
ARCHAEOLOGICAL AND HERITAGE SENSITIVITY 
HIGH 
 
RECOMMENDED THAT THIS DRILL SITE NOT BE 
PURSUED 

D2 
33°12'3.60"S 
20°35'7.89"E 
Boelhouer 271 

DWYKA GROUP 
Elandsvlei Fm 
Tombstone-weathered Dwyka 
tillite with mantle of surface 
gravels, including downwasted 
polymict glacial erratics. 

NO FOSSILS 
RECORDED 

A couple of 
artefacts were 
identified but the 
overall 
archaeological 
impact of the 
proposed 
development 
should be low.  
 

PALAEONTOLOGICAL SENSITIVITY LOW. 
ARCHAEOLOGICAL SENSITIVITY LOW. 
 
NO MITIGATION RECOMMENDED 

D3 
33°13'38.87"S, 
20°31'37.49"E 
Pieter Meintjes 
Fontein 274 

WITTEBERG GROUP 
Waaipoort Fm ± Floriskraal Fm 
Satellite imagery of nearby 
existing quarry suggests 
Waaipoort Fm mudrocks here, 
overlain by colluvial gravels and 
hillwash deposits. 

NO FOSSILS 
RECORDED 
(Not visited) 

The impact of the 
proposed 
development 
should be very low 
in terms of the 
archaeology, as no 
artefacts were 
identified in the 
area.  
 

PALAEONTOLOGICAL SENSITIVITY UNCERTAIN – 
POSSIBLY HIGH. 

RECOMMENDED SPECIALIST PALAEONTOLOGICAL 
SITE VISIT AFTER QUARRY HAS BEEN OPENED. 

ARCHAEOLOGICAL SENSITIVITY LOW. 

D5 
33°14'5.53"S 
20°25'52.40"E 
Tweedside 151 

WITTEBERG GROUP 
Waaipoort Fm 
Waaipoort Fm mudrocks and 
thin sandstones mantled by pale 
brown, sandy alluvial soil and 
sparse downwasted surface 
gravels. 

NO FOSSILS 
RECORDED 

Sites M050 to 
M053 document 
part of the 
potential 
archaeological site 
(grading IIIb). The 
accumulation of 
these artefacts 
appears to have 
been washed 
down the slope 
from higher up. 

PALAEONTOLOGICAL SENSITIVITY UNCERTAIN – 
POSSIBLY HIGH. 

RECOMMENDED SPECIALIST PALAEONTOLOGICAL 
SITE VISIT AFTER QUARRY HAS BEEN OPENED. 

ARCHAEOLOGICAL SENSITIVITY HIGH 

RECOMMENDED BUFFER ZONE AROUND SITE M050 
TO M053  

21 
CTS Heritage 

34 Harries Street, Plumstead, Cape Town, 7800 
Tel: (021) 0130131 Email: info@ctsheritage.com Web: www.ctsheritage.com 

 



 

DT4 
S33°10'36.4" 
E20°45'57.0"  
 
Portion 6 of Farm 
104 

DWYKA GROUP 
Elandsvlei Fm 
Massive clast-poor to bouldery 
Dwyka tillite with mantle of 
surface gravels, including 
downwasted polymict glacial 
erratics, and common 
sphaeroidal ferruginous 
carbonate diagenetic 
concretions. 

NO FOSSILS 
RECORDED 

The impact of 
the proposed 
development 
should be very 
low in terms of 
the archaeology, 
as no artefacts 
were identified in 
the area.  
 

PALAEONTLOGICAL SENSITIVITY LOW. 
NO MITIGATION RECOMMENDED 

RT15 
S33°10'36.1" 
E20°51'17.1"  
 
Erf 13, 
Laingsburg 

DWYKA GROUP 
Elandsvlei Fm 
Massive to crudely-bedded, 
clast-poor Dwyka tillite with 
mantle of surface gravels, 
including downwasted polymict 
glacial erratics, and common 
sphaeroidal ferruginous 
carbonate diagenetic 
concretions. 

NO FOSSILS 
RECORDED 

A couple of 
artefacts were 
identified but the 
overall 
archaeological 
impact of the 
proposed 
development 
should be low.  

PALAEONTLOGICAL SENSITIVITY LOW. 
NO MITIGATION RECOMMENDED 

 
5.2 Sustainable Social and Economic Benefit   

The N1 is a National Highway running the length of South Africa. It is used to transport large numbers of products and 

thus plays an important role in the continued economic growth of South Africa. The proposed upgrades to this section 

of the N1 will assist with the improvement of the road network and will improve the safety of this section of the road. 

These borrow pits and quarries will contribute some of the raw material for the road upgrade. 

 

5.3 Proposed development alternatives 

Only one of the 3 quarry sites, and 6 of the 10 possible borrow pit locations, would be implemented. The selected borrow                                           

pits and quarries will be informed by the outcomes of the Basic Assessment process. In addition to the notes below, it                                         

has been determined that the proposed borrow pit at RT15 will not be pursued. 

 

Table 3: Summary of Alternatives 

SITE NO. 
BORROW PIT 

NAME 

LOCATION / COORDINATES 

REASONS FOR EXCLUSION OR LAYOUT AMENDMENT Latitude – S  Longitude – E 

1  BP1  33º14'43.50''  20º27'45.14” 

A buffer area from all drainage lines was recommended by the 
freshwater specialist and the layout amended accordingly. Considered 
as second priority for development and would be used only if required. 

2  BP2  33º14'38.69''  20º27'30.22” 

A buffer area from all drainage lines was recommended by the 
freshwater specialist and the layout amended accordingly. Considered 

as first priority for development. 

3 
BP2 

Alternative  33º14'43.68''  20º27'03.08” 

The material was deemed to be unsuitable by the geologist. The same 
access point could be used for BP1 and BP2, limiting access issues onto 

the N1. 

4  BP3  33º12'57.47''  20º33'59.22” 

A buffer area from all drainage lines was recommended by the 
freshwater specialist and the layout amended accordingly. Considered 

as first priority for development. 

5  BP4  33º13'03.60''  20º34'57.29”  A buffer area from all drainage lines was recommended by the 

22 
CTS Heritage 

34 Harries Street, Plumstead, Cape Town, 7800 
Tel: (021) 0130131 Email: info@ctsheritage.com Web: www.ctsheritage.com 

 



 

freshwater specialist and the layout amended accordingly. Considered 
as a second priority for development and would be used only if 

required. 

6  BP5  33º13'13.25''  20º34'50.94” 

A buffer area from all drainage lines was recommended by the 
freshwater specialist and the layout amended accordingly. Considered 
as third priority for development and would only be used should other 

sources prove not to be suitable. 

7  BP6  33º11'27.75''  20º39'07.23” 

Based on moderate sensitivity of archaeological finds at the site, a 
buffer zone was proposed around a site in the southeastern corner of 

the proposed borrow pit site. The layout plan was amended 
accordingly. Considered as third priority for development and would 

only be used should other sources prove not to be suitable. 

8 
BP7 (Road 

cutting)  33º12’54.63''  20º36’41.86” 
Considered suitable for development and as a first priority, but only 

Phase 1, the section closest to the road, would be used. 

9 
BP8 (Road 

cutting)  33º11’43.08''  20º38’56.07” 
Considered suitable for development, but as third priority. Will only be 

used should other sources prove to not be suitable. 

10 

Quarry Drill 
Target Area 

1  33<s   

 

 

 

6. RESULTS OF PUBLIC CONSULTATION 

HWC requires that any relevant registered conservation body, as well as the local authority be included in the public                                     

participation process for this project. According to the HWC website (accessed on 21 May 2020), there are no registered                                     

conservation bodies for this area. However, the Lord Milner Hotel has been contacted for comment. Please find                                 

attached proof of correspondence with the relevant officials from the Laingsburg Municipality, as well as the Lord Milner                                   

Hotel, providing 30 days to comment (21 May 2020 to 22 June 2020) in this regard (Appendix 5). In addition, please                                         

note that this HIA will form part of the public consultation required for the Basic Assessment Report process in terms of                                         

NEMA. 

 

 7. CONCLUSION AND RECOMMENDATIONS 

The upgrade of the N1 near Matjiesfontein requires the establishment of a number of borrow pits, drill sites and cuttings.                                       

It is recommended that the sites identified near borrow pit 6 and the Drill for G5 Target Area be avoided during                                         

quarrying or drilling of the areas. It is also recommended that Drill SIte 1 not be pursued as it is located on Matjiesfontein                                             

land and is visible from Matjiesfontein PHS. It is also not far downslope from the probable lone guarrie tree (Euclea)                                       

under which Olive Schreiner sat. 

 

Without mitigation the overall impact significance of quarries / borrow pits is evaluated as low as far as palaeontology                                     

is concerned. Unless significant new fossil finds (e.g. well-preserved vertebrate remains, petrified wood) are made                             

during the construction phase of the development, no specialist palaeontological mitigation is recommended with                           

respect to the associated borrow pit and quarry developments, with the exception of potential quarry sites D3 and D5.                                     

Should it prove necessary to develop either of these last two quarry sites within the Waaipoort Formation, a site visit by                                         
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a professional palaeontologist is recommended, once the quarry has been opened up, in order to record and, if                                   

necessary, sample any newly-exposed fossil material. 

 

The Environmental Control Officer (ECO) for the road project should be alerted to the potential for, and scientific                                   

significance of, new fossil finds during the construction phase. Recommendations for Chance Fossil Finds are                             

summarized in tabular form in Appendix 3 and should be incorporated into the Environmental Management                             

Programme (EMPr) for the N1 (Section 4) road and quarry / borrow pit development. 

 

In summary; 

● It is recommended that at borrow pit 6 a no-go buffer of 20m should be established around the site identified in                                         

the vicinity (M025 SAHRIS ID 127506). 

● It is recommended that at Drill Site 5, a no-go buffer of 20m should be established around the site identified                                       

here (M050 to M053 SAHRIS ID 127603 TO 127606) 

● It is recommended that Drill Site 1 not be pursued due to the likely impacts to significant heritage resources 

● It is recommended that Drill Sites 3 and 5 be visited by a palaeontologist once the quarry sites are opened to                                         

determine the sensitivity of the geology for impacts to fossil material. 

● It is recommended that the Fossil Finds Procedure included in the PIA attached be implemented as part of the                                     

EMPr. 
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APPENDIX 1:  

Table 1: Sites previously identified within 25km of the proposed development area (Figure 2) 
Site ID  Site no  Full Site Name  Site Type  Grading 

17444  ELKLOOF1  Elandskloof 1  Artefacts  NA 

17445  ELKLOOF10  Elandskloof 10  Artefacts  NA 

17446  ELKLOOF11  Elandskloof 11  Ruin; 100 years  NA 

17447  ELKLOOF12  Elandskloof 12  Palaeontological  NA 

17448  ELKLOOF13  Elandskloof 13  Rock Art, Artefacts, Deposit  NA 

17449  ELKLOOF2  Elandskloof 2  Rock Art, Artefacts, Deposit  NA 

17450  ELKLOOF3  Elandskloof 3  Artefacts  NA 

17451  ELKLOOF4  Elandskloof 4  Artefacts  NA 

17452  ELKLOOF5  Elandskloof 5  Artefacts  NA 

17453  ELKLOOF6  Elandskloof 6  Artefacts  NA 

17454  ELKLOOF7  Elandskloof 7  Artefacts  NA 

17455  ELKLOOF8  Elandskloof 8  Palaeontological  NA 

17456  ELKLOOF9  Elandskloof 9  Rock Art  NA 

28192  9/2/058/0004  Matjiesfontein Cemetery, Pieter 
Meintjiesfontein, Laingsburg District 

Burial Grounds & Graves  Grade II 

28193  9/2/058/0002  Railway Station building, Matjiesfontein, 
Laingsburg District 

Building  Grade II 

28195  9/2/058/0001  Matjiesfontein Village, Laingsburg District  Building  Grade II 

29583  GEO052  Holostratotype: Whitehill Formation near 
Whitehill Station 

Geological  Grade IIIb 

29584  GEO053  Holostratotype: Whitehill Formation near 
Whitehill Station 

Geological  Grade IIIb 

33266  ANY17  Anysberg 17 (Klipfontein 36)  Rock Art, Artefacts   

33267  ANY18  Anysberg 18 (Matjiesgoedkloof 04)  Rock Art   

33280  ANY31  Anysberg 31 (Kleynspreeufontein 03)  Rock Art, Artefacts   

35214  ROG032  Roggeveld 032  Building  Grade IIIb 

35216  ROG034  Roggeveld 034  Building  Grade IIIc 

35753  ROG050  Roggeveld 050  Building  Grade IIIb 

99104  RTFN4  Rietfontein 4  Artefacts, Archaeological  Grade IIIa 

99105  RTFN3  Rietfontein 3  Artefacts, Rock Art  Grade IIIb 

99107  RTFN1  Rietfontein 1  Artefacts  Grade IIIc 

127025  RTFN9  Rietfontein 9  Archaeological, Rock Art, 
Artefacts 

Grade IIIa 

127026  RTFN7  Rietfontein 7  Archaeological, Artefacts, Rock 
Art 

Grade IIIa 

127027  RTFN6  Rietfontein 6  Rock Art, Artefacts  Grade IIIa 

127028  RTFN10  Rietfontein 10  Archaeological, Artefacts, Rock  Grade IIIa 
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Art 

127029  RTFN12  Rietfontein 12  Archaeological, Rock Art, 
Artefacts 

Grade IIIb 

127030  RTFN8  Rietfontein 8  Rock Art, Artefacts, 
Archaeological 

Grade IIIa 

127031  RTFN11  Rietfontein 11  Rock Art, Artefacts, 
Archaeological 

Grade IIIb 

127223  MATJIESFONTEIN001  Matjiesfontein 001  Palaeontological  Grade IIIa 

127224  RTFN13  Rietfontein 13  Geological  Grade IIIb 

127225  RTFN14  Rietfontein 14  Artefacts  Grade IIIb 
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EXECUTIVE SUMMARY 

     

The South African National Roads Agency SOC Limited (SANRAL) intends to upgrade the National Route (N1) Section 4                                   

between Monument River (km 46.00) and Doornfontein (km 63.00). The 17km section of road is situated in the Western                                     

Cape and has an existing surfaced width of 10.8m for the two-lane single carriageway. The purpose of this project is to                                         

increase capacity and upgrade the road accordingly either by providing a four-lane divided cross section, or a 2 + 1                                       

lane configuration. 

 

The impacts on the area will be:  

● The widening of two bridges and lengthening of eight large cell structures   

● The possible relocation of services and access control   

● The reconstruction of one major intersection 

● Borrow pits and/or quarries 

 

A number of isolated Middle Stone Age and Later Stone Age archaeological artefacts were identified in the vicinity of                                     

the proposed borrow pits and road extension. Every observed artefact was photographed and the GPS location was                                 

recorded. There was a site identified in a sheltered flat area along the southern ridge near borrow pit 6. This site most                                           

probably was a Later Stone Age campsite with Middle Stone Age material around it. 

 

The foot survey conducted provided a good description of the heritage resources located within the proposed                               

development area. The isolated artefacts were determined to have low heritage significance (Not Conservation Worthy)                             

and as such, no further mitigation for them is recommended. The site identified near borrow pit 6 was determined to                                       

have medium heritage significance (Grade IIIB) and it is recommended that this site be avoided during quarrying of the                                     

area. 

 

In summary, this AIA has found that:  

● The proposed development will not negatively impact on any significant archaeological resources along the                           

proposed road extension.   

● It is recommended that at borrow pit 6 a no-go buffer of 20m should be established around the site identified in                                         

the vicinity.  
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1. INTRODUCTION 

1.1 Background Information on Project 

The South African National Roads Agency SOC Limited (SANRAL) proposes to upgrade the National Route (N1) Section                                 

4 between Monument River (km 46.00) and Doornfontein (km 63.00). The 17km section of road is situated in the Western                                       

Cape and has an existing surfaced width of 10.8m for the two-lane single carriageway. The purpose of this project is to                                         

increase capacity and upgrade the road accordingly either by providing a four-lane divided cross section, or a 2 + 1                                       

lane configuration. This will most likely involve the widening of two bridges and lengthening eight large cell structures as                                     

well as the possible relocation of services, access control and the reconstruction of one major intersection. 

 

1.2 Description of Property and Affected Environment      

The area proposed for the upgrade of the National Route (N1) is the Section 4 between Monument River (km 46.00) and                                         

Doornfontein (km 63.00). The farms affected by the road widening and borrow pits include the remainder of Farm No                                     

274, the remainder of Farm No 276 (portion 1), the remainder of Farm No 148 (Portion 8), erf No 70 (Portion 0), the                                             

remainder of Farm No 282, the remainder of Farm No 278 and the Farm No 277 (Portion 0). Certain farm land within the                                             

proposed construction area is either under agricultural cultivation or grazing, is used by farm vehicles (jeep tracks) or                                   

has been previously quarried. Therefore most of the area proposed for the road upgrade is already heavily disturbed.                                   

On either side of the proposed development area lie dispersed sandstone outcrops, dwyka tillite and shale gravels.                                 

Various areas identified near streambeds, contained high quality quartzite resources and hornfels were exposed                           

naturally in many of the surveyed regions. 

 

 
Figure 1: Close up satellite image indicating proposed location of development 
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2. METHODOLOGY 

2.1 Purpose of Archaeological Study 

The purpose of this archaeological study is to satisfy the requirements of section 38(8), and therefore section 38(3) of                                     

the National Heritage Resources Act (Act 25 of 1999) in terms of impacts to archaeological resources. 

 

2.2 Summary of steps followed  

● An archaeologist conducted a survey of the site and its environs on 29th and 30th March 2018 to determine                                     

what archaeological resources are likely to be impacted by the proposed development. 

● The identified resources were assessed to evaluate their heritage significance in terms of the grading system                               

outlined in section 3 of the NHRA (Act 25 of 1999). 

● Alternatives and mitigation options were discussed with the Environmental Assessment Practitioner. 

 

3. HISTORY AND EVOLUTION OF THE SITE AND CONTEXT 

Numerous significant heritage resources are known from this area including, most importantly, Matjiesfontein Provincial                           

Heritage Site as well as the archaeological remains from a Boer War Camp. Hart and Webley (2013 NID: 152531) give a                                         

brief description of the general area to be impacted: “The study area is situated towards the southern margin of the                                       

Main Karoo basin... To the south, rocks of the Cape Supergroup make up the Cape Fold Belt mountains.” Based on the                                         

information included in Hart and Webley (2013 NID: 152531), Early, Middle and Later Stone Age archaeological artefacts                                 

are expected to occur in this area, as well as stone-walled kraals and what are described as open Khoekhoen                                     

encampments situated among the Kameeldoring trees along the dry river beds in the bottom of the valleys.                                 

Archaeological sites of this kind are very rare in the Western Cape, having been only previously recorded in the                                     

Richtersveld (Hart and Webley 2013). Due to the long history of agriculture in this area, historical archaeological sites                                   

may also occur in this area. The historical town of Matjiesfontein is of substantial heritage significance due to its age                                       

and level of intactness. It forms an important part of the tourism in this area. It is therefore likely that the proposed road                                             

upgrade and borrow pits will impact these significant archaeological and cultural landscape resources. 

 

A recent survey by the eastern Cederberg Group (eCRAG) on the neighbouring Rietfontein farm revealed a series of                                   

rock art sites on the Dwyka tillites. These findings have opened up a new geographical area for rock art research. Dr                                         

John Almond had also written up a geological and palaeontological guidebook for the landowners of the farm as this                                     

area is frequently visited by palaeontologists. A site containing extremely well-preserved fossilised fish was visited by                               

the group (SAHRIS SITE ID 127223) to the southwest of Matjiesfontein. 
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Figure 3. Heritage Resources Map. Heritage Resources previously identified in and near the study area, with SAHRIS Site IDs indicated (see 

Figures 3a-3b for insets) 

 
Figure 3a. Inset Map 
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Figure 3b. Inset Map 

 

4. IDENTIFICATION OF HERITAGE RESOURCES 

 

4.1 Field Assessment      

The archaeological survey was conducted over 2 days from 29 to 30 March 2018. Visibility was ideal as the borrow pit                                         

sites are located along existing roads and in areas that were in some cases previously quarried. The foot survey                                     

conducted provided a good description of the heritage resources located within the proposed development area. 

 

4.2 Archaeological Resources identified        

A number of isolated Middle Stone Age and Later Stone Age archaeological artefacts were identified in the vicinity of 

the proposed borrow pits and road. Every observed artefact was photographed and the GPS location was recorded. 

There was a site identified in a sheltered flat area along the southern ridge near Borrow pit 6. This site most probably 

was a Later Stone Age campsite with Middle Stone Age material around it. 

 

There were a number of isolated artefacts and one noteworthy archaeological site identified (M025). The survey 

highlighted the fact that two of the borrow pit sites (Borrow pit 2 and Borrow pit 4) had been quarried and that the area 

was already extensively disturbed. One modern day memorial was identified beside the N1 near the Matjiesfontein 

intersection (M037). This memorial will no doubt be destroyed by the roadworks, therefore the relatives of the victims 

will need to be contacted. 
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.  
Figure 5: Overall track paths of foot survey 

 
Figure 5.1: Intersection track paths 
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Figure 5.2: Track paths BP1 and BP2 

 

Figure 5.3: Track paths BP3 
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Figure 5.4: Track paths BP4 

 

Figure 5.5: Track paths BP5 
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Figure 5.6: Track paths BP6 

 
Figure 5.7: Track paths Cutting 1 
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Figure 5.8: Track paths Cutting 2 

 

A formal British graveyard, containing the remains of various English soldiers and Englishmen stationed or living in the 

area before the war, is one of the heritage resources recorded in the proposed development area for the upgrade of 

the N1 Section 4 between Monument River (km 46.00) and Doornfontein (km 63.00). No impacts on archaeological 

heritage is expected. 

     

Table 1: Artefacts identified during the field assessment 

SAHRIS ID  Artefact/Site Number Description Latitude Longitude Grading 

127487  M001 Quartzite flake -33.2449868 20.450629 Grade IIIC 

127358  M002 Quartzite flakes -33.2460002 20.4521039 Grade IIIC 

127488  M003 Quartzite radial core -33.2458063 20.4525394 Grade IIIC 

127489  M004 Quartzite flakes -33.2456622 20.4533672 Grade IIIC 

127490  M005 Hornfels flake -33.2456649 20.4540155 Grade IIIC 

127491  M006 Quartzite flake -33.2447001 20.4582642 Grade IIIC 

127492  M007 Quartzite flake -33.2423116 20.4582432 Grade IIIC 

127493  M008 Hornfels flake -33.2421436 20.4573191 Grade IIIC 

127494  M010 Chert flake -33.242583 20.4543695 Grade IIIC 

127495  M011  Burial Grounds & Graves  -33.24212  20.478147  Grade IIIA 
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127496  M013 Weathered hornfels flake -33.2277719 20.5570881 Grade IIIC 

127497  M014 Patinated quartzite flake -33.2267203 20.5628973 Grade IIIC 

127498  M015 Chert flake -33.2278917 20.5627135 Grade IIIC 

127499  M016 Hornfels flake -33.2159651 20.5665432 Grade IIIC 

127500  M019 Chert flakes, quartzite flakes, hornfels 
flakes -33.1973945 20.5828408 Grade IIIC 

127501  M020 Hornfels flake -33.1988355 20.5798529 Grade IIIC 

127502  M021 Hornfels flake -33.2118345 20.5825278 Grade IIIC 

127503  M022 Quartzite flake -33.2121332 20.583185 Grade IIIC 

127504  M023 Hornfels flakes -33.1898863 20.6518538 Grade IIIC 

127505  M024 Hornfels flake -33.189766 20.6511699 Grade IIIC 

127506  M025 Chert flakes, hornfels flakes -33.1913679 20.6521982 Grade IIIB 

127507  M026 Chert flakes, hornfels flakes, quartzite 
cobble, hornfels manuport -33.195896 20.6484841 Grade IIIC 

127508  M027 Hornfels manuport, hornfels flakes -33.1961033 20.6488593 Grade IIIC 

127509  M028 Hornfels flakes -33.1961728 20.6485963 Grade IIIC 

127510  M029 Patinated quartzite flakes -33.2143748 20.6121419 Grade IIIC 

127511  M030 Chert flake -33.2300365 20.541534 Grade IIIC 

127512  M031 Hornfels and quartzite flakes -33.2299006 20.542425 Grade IIIC 

127513  M032 Quartzite flake -33.2293816 20.5480283 Grade IIIC 

127514  M033 Quartzite flake -33.2282759 20.5593421 Grade IIIC 

127515  M034 Chert flake -33.2282342 20.5600708 Grade IIIC 

127516  M035 Quartzite flake -33.2277895 20.5648124 Grade IIIC 

127517  M036 Chert flake -33.2248561 20.5788375 Grade IIIC 

127518  M037  Monuments and Memorials  -33.225665  20.575626  Grade IIIB 

127519  M038  Burial Grounds and Graves  -33.228433  20.576743  Grade IIIA 
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4.3 Selected photographic record 

 
Figure 6.1 View of Borrow pit 1 site. Fairly steep slope with sandstone, dwyka tillite and shale gravels. 

 
Figure 6.2 View of Borrow pit 2. Extensively disturbed by earth-moving vehicles. Gravel is scattered across the landscape from old quarry 

blasting (approximately 30m radius). 
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Figure 6.3 View of Borrow pit 3. Flat gravelly area. 

 

 
Figure 6.4 View of Borrow pit 4. Fence around old pit which is overgrown with trees. Dense sandstone and quartz gravels. 
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Figure 6.5 View of Borrow pit 5 site. The area was either being naturally eroded and had previously been mined for sand or gravel. 

 
Figure 6.6 View of Borrow pit 6, flat area between two low Dwyka tillite ridges. View of possible Later Stone Age campsite. 
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Figure 6.7 View of Cutting 2 from Cutting 1 and    Figure 6.8 View of modern day memorial next to N1. 

 

 
Figure 6.9 View from N1 towards British graveyard    Figure 6.10 Closer view of British graveyard (M011). 

 

 
Figure 6.11 M003. Quartzite radial core      Figure 6.12 and 6.13 M036. Chert flake. Dorsal and ventral view. 
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Figure 6.14 and 6.15: M025 and M026. Chert flakes, hornfels flakes and quartzite cobble. 

 

5. ASSESSMENT OF THE IMPACT OF THE DEVELOPMENT 

5.1 Assessment of impact to Archaeological Resources     

The foot survey conducted provided a good description of the heritage resources located within the proposed                               

development area. Although isolated artefacts were identified along the road, around the borrow pit sites and cuttings,                                 

they were determined to have low heritage significance (Grade IIIC). The site identified near borrow pit 6 was                                   

determined to have Moderate Local heritage significance (Grade IIIB). 

 

 
Figure 7: Map of heritage resources identified during the field assessment relative to the proposed development 
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Figure 7.1: Map inset a - heritage resources identified during the field assessment relative to the proposed development 

 

Figure 7.2: Map inset b - heritage resources identified during the field assessment relative to the proposed development 
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Figure 731: Map inset c - heritage resources identified during the field assessment relative to the proposed development 

 

5.2 Proposed development alternatives 

No development alternatives have been provided by the developer. 

 

6. CONCLUSION AND RECOMMENDATIONS      

The proposed development will not negatively impact on any significant archaeological resources along the proposed                             

road extension. 

     

The isolated artefacts were determined to have low heritage significance and as such, no further mitigation is                                 

recommended for these sites. The site identified near borrow pit 6 was determined to have medium heritage                                 

significance (Grade IIIB) and it is recommended that this site be avoided during quarrying of the area. 

 

The modern day memorial located next to the N1 near the Matjiesfontein intersection may need to be possibly                                   

integrated into the road design. Additionally, the relatives of the victims will need to be contacted. 
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In summary; 

● The proposed development will not negatively impact on any significant archaeological resources along the                           

proposed road extension. 

● It is recommended that at borrow pit 6 a no-go buffer of 20m should be established around the site identified in                                         

the vicinity (M025 SAHRIS ID 127506). 
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EXECUTIVE SUMMARY 

     

The South African National Roads Agency SOC Limited (SANRAL) intends to upgrade the National Route (N1) Section 4                                   

between Monument River (km 46.00) and Doornfontein (km 63.00). The 17km section of road is situated in the Western                                     

Cape and has an existing surfaced width of 10.8m for the two-lane single carriageway. The purpose of this project is to                                         

increase capacity and upgrade the road accordingly either by providing a four-lane divided cross section, or a 2 + 1                                       

lane configuration. 

 

The impacts on the area will be:  

● The widening of two bridges and lengthening of eight large cell structures   

● The possible relocation of services and access control   

● The reconstruction of one major intersection 

● Borrow pits and/or quarries 

 

This archaeological assessment is focussed on the addition of two new proposed borrow pit sites for the proposed road                                     

upgrade. 
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1. INTRODUCTION 

1.1 Background Information on Project 

The South African National Roads Agency SOC Limited (SANRAL) proposes to upgrade the National Route (N1) Section                                 

4 between Monument River (km 46.00) and Doornfontein (km 63.00). The 17km section of road is situated in the Western                                       

Cape and has an existing surfaced width of 10.8m for the two-lane single carriageway. The purpose of this project is to                                         

increase capacity and upgrade the road accordingly either by providing a four-lane divided cross section, or a 2 + 1                                       

lane configuration. This will most likely involve the widening of two bridges and lengthening eight large cell structures as                                     

well as the possible relocation of services, access control and the reconstruction of one major intersection. This                                 

archaeological assessment is focussed on the addition of two new proposed borrow pit sites for the proposed road                                   

upgrade. As such, this report is to be read in conjunction with the Specialist Archaeological Assessment completed for                                   

this project in June 2018. 
 

1.2 Description of Property and Affected Environment      

The proposed borrow pits lie on Erf 13, Laingsburg (RT15) and Remainder Portion 6 of Farm 104, Laingsburg (DT4). Farm                                       

land within the proposed borrow pit areas is either under agricultural cultivation or grazing, is used by farm vehicles                                     

(jeep tracks) or has been previously quarried. Therefore most of the area proposed for the borrow pits is already                                     

heavily disturbed. Various areas identified near streambeds, contained high quality quartzite resources and hornfels                           

were exposed naturally in many of the surveyed areas. 

 

 
Figure 1.1: Close up satellite image indicating proposed location of development 
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Figure 1.2: Close up satellite image indicating proposed location of development 

 

2. METHODOLOGY 

2.1 Purpose of Archaeological Study 

The purpose of this archaeological study is to satisfy the requirements of section 38(8), and therefore section 38(3) of                                     

the National Heritage Resources Act (Act 25 of 1999) in terms of impacts to archaeological resources for the new                                     

proposed borrow pits (RT15 and DT4) proposed for this development. 

 

2.2 Summary of steps followed  

● An archaeologist conducted a survey of the site and its environs on 7th November 2019 to determine what                                   

archaeological resources are likely to be impacted by the proposed new borrow pits. 

● The identified resources were assessed to evaluate their heritage significance in terms of the grading system                               

outlined in section 3 of the NHRA (Act 25 of 1999). 

● Alternatives and mitigation options were discussed with the Environmental Assessment Practitioner. 
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3. HISTORY AND EVOLUTION OF THE SITE AND CONTEXT 

Numerous significant heritage resources are known from this area including, most importantly, Matjiesfontein Provincial                           

Heritage Site as well as the archaeological remains from a Boer War Camp. Hart and Webley (2013 NID: 152531) give a                                         

brief description of the general area to be impacted: “The study area is situated towards the southern margin of the                                       

Main Karoo basin... To the south, rocks of the Cape Supergroup make up the Cape Fold Belt mountains.” Based on the                                         

information included in Hart and Webley (2013 NID: 152531), Early, Middle and Later Stone Age archaeological artefacts                                 

are expected to occur in this area, as well as stone-walled kraals and what are described as open Khoekhoen                                     

encampments situated among the Kameeldoring trees along the dry river beds in the bottom of the valleys.                                 

Archaeological sites of this kind are very rare in the Western Cape, having been only previously recorded in the                                     

Richtersveld (Hart and Webley 2013). Due to the long history of agriculture in this area, historical archaeological sites                                   

may also occur in this area. The historical town of Matjiesfontein is of substantial heritage significance due to its age                                       

and level of intactness. It forms an important part of the tourism in this area. It is therefore likely that the proposed road                                             

upgrade and borrow pits will impact these significant archaeological and cultural landscape resources. 

 

A recent survey by the eastern Cederberg Group (eCRAG) on the neighbouring Rietfontein farm revealed a series of                                   

rock art sites on the Dwyka tillites. These findings have opened up a new geographical area for rock art research. Dr                                         

John Almond had also written up a geological and palaeontological guidebook for the landowners of the farm as this                                     

area is frequently visited by palaeontologists. A site containing extremely well-preserved fossilised fish was visited by                               

the group (SAHRIS SITE ID 127223) to the southwest of Matjiesfontein. 

 

 
Figure 3. Heritage Resources Map. Heritage Resources previously identified in and near the study area, with SAHRIS Site IDs indicated (see 

Figures 3a-3b for insets) 
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Figure 3a. Inset Map 

 
Figure 3b. Inset Map 
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4. IDENTIFICATION OF HERITAGE RESOURCES 

4.1 Field Assessment      

The archaeological survey was conducted over 1 day on 7 November 2019. Visibility was ideal as the borrow pit sites are                                         

located along existing roads and in areas that were in some cases previously quarried. The foot survey conducted                                   

provided a good description of the heritage resources located within the proposed development area. 

 

 
Figure 4.1. RT15 has been extensively previously disturbed 

 

 
Figure 4.2. RT15 has been extensively previously disturbed 
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Figure 4.3. Existing quarry at RT15 

 

 
Figure 4.4. Existing quarry at RT15 
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Figure 4.5. Context of DT4 - no disturbance 

 

 
Figure 4.6. Context of DT4 
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4.2 Archaeological Resources identified        

A number of isolated Middle Stone Age and Later Stone Age archaeological artefacts were identified in the vicinity of 

the proposed borrow pits. Every observed artefact was photographed and the GPS location was recorded.  

 

- DT4 

Low density MSA and LSA artefact scatter across whole site. Lots of chert evident, however no sites of particularly high                                       

artefact density observed. 

 

- RT15 

There were a number of isolated MSA artefacts (mostly flaked chert pieces) and one noteworthy archaeological site                                 

identified (M043), with increased densities of flaked chert pieces. This site is an existing borrow pit/quarry and has been                                     

extensively previously disturbed.  

 

.  
Figure 5.1: Track paths at BP DT4 
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Figure 5.2: Track paths at BP RT15 

 
 
 
Table 1: Artefacts identified during the field assessment 

SAHRIS ID  Artefact/Site Number Description Latitude Longitude Grading 

NA  M056 
Chert flaked piece with clear flake 

scars, out of context 
20.8540740  -33.17759499  NCW 

NA  M057 
Chert flaked piece with clear flake 

scars, out of context 
20.8539309  -33.17742899  NCW 

NA  M058 
Chert flaked piece with clear flake 

scars, out of context 
20.85400699  -33.1773280  NCW 

NA  M059 
Chert flaked piece with clear flake 

scars, out of context 
20.85366799  -33.1767200  NCW 

  M060 
Large chert artefact scatter - more 
dense than elsewhere and stretches 

over a large area (+-15m radius) 
20.8549100  -33.1763850  IIIC 
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4.3 Selected photographic record 

 
Figure 6.1 M056 and M057 - chert flaked pieces, M057 with some retouch evident 

 

 
Figure 6.2 M058 and M059 

 
Figure 6.3 Sample of artefacts from M060 
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Figure 6.4 View of M060 - denser scatter of artefacts 

 

 
Figure 6.5 Examples of general low level artefact scatter across DT4 

 
 

 
5. ASSESSMENT OF THE IMPACT OF THE DEVELOPMENT 

5.1 Assessment of impact to Archaeological Resources     

The foot survey conducted provided a good description of the heritage resources located within the proposed                               

development area. Although isolated artefacts were identified around the borrow pit sites, they were determined to                               

have low heritage significance (Grade IIIC) or have no heritage significance (NCW). As such, the proposed borrow pits                                   

are unlikely to impact on significant archaeological resources. 
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Figure 7: Map of heritage resources identified during the field assessment relative to the proposed development 

 

5.2 Proposed development alternatives 

No development alternatives have been provided by the developer. 

 

6. CONCLUSION AND RECOMMENDATIONS      

The proposed development will not negatively impact on any significant archaeological resources within the footprint of                               

the proposed borrow pits. The isolated artefacts were determined to have low heritage significance and as such, no                                   

further mitigation is recommended for these sites.  
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EXECUTIVE SUMMARY 
 

The proposed road development involves the improvement of a 17 km - long sector of the N1 (Section 4)                   

National Route near Matjiesfontein Village, Laingsburg District in the Western Cape Province. The proposal              

involves the upgrading of the existing road, including at least seven culverts and two bridges, and will also entail                   

exploitation of road material from up to six proposed borrow pit and quarry sites. 

 

The study area for the N1 (Section 4) road project is underlain by potentially fossiliferous sedimentary rocks of                  

the Witteberg, Dwyka and Ecca Groups of Early Carboniferous to Early / Middle Permian age. Field                

examination of road cuttings as well as relevant borrow pit and quarry sites both within and slightly outside the                   

development footprint indicate that most - and perhaps all - of these sites are of low palaeontological sensitivity                  

due to high levels of near-surface weathering and tectonic deformation (folding, faulting and cleavage              

development) associated with the Permo-Triassic Cape Fold Belt. The only new fossil remains recorded during               

the field survey are low-diversity trace fossil assemblages within the Floriskraal Formation (Witteberg Group)              

that are poorly-preserved, of widespread occurrence and therefore not of significant conservation value. 

 

Two highly sensitive Palaeozoic rock units are represented in the study area: (1) The Early Carboniferous                

Waaipoort Formation (upper Witteberg Group) has yielded important fossil fish death assemblages near             

Matjiesfontein as well as further east towards Touwsrivier. Near-surface Waaipoort bedrocks beneath the BP1              

borrow pit site on Pieter Meintjes Fontein 272 are highly weathered and probably unfossiliferous. Fresher,               

potentially fossiliferous Waaipoort bedrocks are probably present beneath the D3 and D5 drill target areas on                

Pieter Meintjes Fontein 272 and Tweedside 151 respectively (only the latter of which was visited during the field                  

survey). (2) the Early Permian Whitehill Formation (Ecca Group) has yielded skeletal moulds of mesosaurid               

reptiles in the Laingsburg region as well as further afield but appears to be highly weathered and cleaved close                   

to the N1 in the present study area.  

 

Without mitigation the overall impact significance of the N1 (Section 4) road project, including the associated                

quarry / borrow pits as well as the proposed culvert and bridge improvements, is evaluated as LOW as far as                    

palaeontology is concerned. Unless significant new fossil finds (e.g. well-preserved vertebrate remains, petrified             

wood) are made during the construction phase of the development, no specialist palaeontological mitigation is               

recommended in the case of proposed road developments along Section 4 of the N1 trunk road (including                 

bridges, culverts, deviations and access roads) or with respect to the associated borrow pit and quarry                

developments, with the exception of potential quarry sites D3 and D5. Should it prove necessary to develop                 

either of these last two quarry sites within the Waaipoort Formation, a site visit by a professional palaeontologist                  

is recommended, once the quarry has been opened up, in order to record and, if necessary, sample any                  

newly-exposed fossil material. 
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The Environmental Control Officer (ECO) for the road project should be alerted to the potential for, and scientific                  

significance of, new fossil finds during the construction phase. Should important new fossil remains - such as                 

vertebrate bones and teeth, petrified wood, plant-rich fossil lenses or dense fossil burrow assemblages - be                

exposed during construction, the responsible Environmental Control Officer should alert Heritage Western            

Cape, HWC (Contact details: Protea Assurance Building, Green Market Square, Cape Town 8000. Private Bag               

X9067, Cape Town 8001. Tel: 086-142 142. Fax: 021-483 9842. Email: hwc@pgwc.gov.za) as soon as              

possible. This is so that appropriate action can be taken in good time by a professional palaeontologist at the                   

developer’s expense. Palaeontological mitigation would normally involve the scientific recording and judicious            

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

sedimentology, taphonomy). The palaeontologist concerned with mitigation work will need a valid fossil             

collection permit from HWC and any material collected would have to be curated in an approved depository                 

(e.g. museum or university collection). All palaeontological specialist work should 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                

developed by SAHRA (2013).  

 

The recommendations for Chance Fossil Finds are summarized in tabular form in Appendix 3 and should be                 

incorporated into the Environmental Management Programme (EMPr) for the N1 (Section 4) road and quarry /                

borrow pit development. 
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1. INTRODUCTION 
 
1.1 Background Information on Project 

 

The South African National Roads Agency SOC Limited (SANRAL) is proposing to upgrade a 17 km – long                  

stretch of the National Route 1 (N1), Section 4 between Monument River (km 46.0) and Doornfontein (km 63.0)                  

in the Laingsburg Local Municipality, Western Cape Province (Fig. 1). The main components of the proposed                

road upgrade will include the following (Fig. 1):  

 

● Widening the existing surfaced width of the road by more than 10 m and improvements to the geometry                  

of the road;  

● Widening the existing road reserve by more than 20 m;  

● Widening (or reconstructing) of at least two bridges and lengthening (or reconstructing) of at least seven                

existing major culverts;  

● Providing sections of temporary deviation to accommodate two-way traffic during construction; 

● Access management; and  

● Opening five material sources (borrow pits or quarries) less than 5 hectares (ha) in size and one larger                  

than 5 ha hectares in size (See Figs. 2 to 4).  

 

Aurecon SA (Pty) Ltd is responsible for undertaking the engineering design for the proposed project. SLR                

Consulting (South Africa) (Pty) Ltd (SLR) has been appointed as the independent Environmental Assessment              

Practitioner (EAP) to undertake the required Environmental Authorisation (EA) application process(es) in order             

to ensure compliance with the National Environmental Management Act, 1998 (No. 107 of 1998), as amended                

(NEMA) and the Environmental Impact Assessment (EIA) Regulations 2014, as amended (Government Notice             

No. R982 of 4 December 2014). 
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Figure 1: Extract from 1: 250 000 topographical sheet 3320 Ladismith (Courtesy of The Chief               
Directorate: National Geo-spatial Information, Mowbray) showing the approximate location of the N1            
(Section 4) road project plus potential associated borrow pit and quarry developments in the vicinity of                
Matjiesfontein Village and Laingsburg, Laingsburg Local Municipality, Western Cape Province (black           
rectangle).  Please see Figures 2 to 4 below for further details. 
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Figure 2: Google Earth© satellite image of the western portion of the N1 (Section 4) road project study area                   
near Matjiesfontein, Western Cape, showing the portion of road under consideration (green and yellow) as               
well as associated borrow pit and drill target (potential quarry) study areas (green and blue tack symbols). 
 
 

 
 
 

Figure 3: Google Earth© satellite image of the central portion of the N1 (Section 4) road project study area                   
near Matjiesfontein, Western Cape, showing the portion of road under consideration (green and yellow) as               
well as associated borrow pit and drill target (potential quarry) study areas (green and blue tack symbols).                 
Additional potential borrow pit and quarry sites surveyed in 2019 are shown in the following figure. 
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Figure 4: Google Earth© satellite image of the eastern portion of the N1 (Section 4) road project study area                   
between Matjiesfontein and Laingsburg, Western Cape, showing the locations of the four additional borrow pit               
and quarry study areas examined in 2019 (yellow polygons). 
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2. METHODOLOGY 
2.1 Purpose of Palaeontological Study 

The N1 (Section 4) project area is underlain by potentially fossiliferous sediments of the Witteberg, Dwyka and                 

Ecca Groups (Cape and Karoo Supergroups). The purpose of this palaeontological heritage study is to satisfy                

the requirements of section 38(8), and therefore section 38(3) of the National Heritage Resources Act (Act 25 of                  

1999) in terms of impacts to palaeontological resources. It contributes to the consolidated Heritage Impact               

Assessment for the road project being compiled by CTS Heritage, Cape Town, and also to the broader                 

environmental assessment co-ordinated by SLR Consulting (South Africa) (Pty) Ltd, Cape Town. 

 

2.2 Study approach 

This PIA report provides a record of the observed or inferred palaeontological heritage resources within the                

broader N1 (Section 4) road project study area. The identified resources have been assessed to evaluate their                 

heritage significance in terms of the grading system outlined in Section 3 of the NHRA (Act 25 of 1999).                   

Recommendations for specialist palaeontological mitigation are made where this is considered necessary. The             

report is based on (1) a review of the relevant scientific literature, including several previous desktop and                 

field-based palaeontological impact assessments in the broader study region (e.g. Almond 2010a, 2010b, 2010c,              

2010d, 2010e, 2010f, 2015a, 2015b, 2018, 2019), (2) published geological maps and accompanying sheet              

explanations (e.g. Theron et al. 1991), and (3) a four-day palaeontological field study of the N1 (Section 4)                  

project area near Matjiesfontein Village and Laingsburg over the period 12-14 April, 2018 and 15 November                

2019. GPS locality data for numbered sites mentioned in the text are provided in Appendix 2. 

 
3. GEOLOGICAL CONTEXT OF THE STUDY AREA 
The N1 (Section 4) study area near Matjiesfontein Village, Western Cape, is situated in semi-arid, hilly terrain                 

along the southern margins of the Great Karoo (Figs. 5 to 7). The area is drained by numerous small,                   

non-perennial tributaries of the Buffelsrivier drainage system such as the Bobbejaansrivier and Wilgehoutsrivier             

as well and their tributary streams. In geological terms it lies within the northern margins of the Cape Fold Belt;                    

the sedimentary bedrocks here are structured by major west-east trending folds, as clearly seen in satellite                

images, as well as occasional northward-directed thrusts (Figs. 2 to 4). Examples of these large-scale folds                

include the rugged quartzitic Witteberge anticline to the south of Matjiesfontein, the Ghaapkop syncline in the                

east, as well as the major anticline to the north of the N1 with Boelhouerrante at its core (Figs. 4 to 6). From a                        

stratigraphic viewpoint the bedrocks underlying the road project footprint include Early Carboniferous to Early /               

Middle Permian glacial and marine sediments assigned to the Witteberg Group (Cape Supergroup) as well as to                 

the Dwyka and Ecca Groups (See stratigraphic table in Fig. 9). A key section through the geologically significant                  

contact between the Cape and Karoo Supergroups runs across the N1 near the Wauchope Memorial, just west                 

of the present study area (Fig. 16). Large parts of the Palaeozoic outcrop area are mantled by Late Caenozoic                   
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superficial sediments such as colluvium (scree, hillwash), alluvium, pediment gravels and downwasted surface             

gravels.  

 

Figure 5: View from the SW of the western sector of the road project study area with rubbly Floriskraal                   
colluvial gravels in the foreground, recessive-weathering Waaipoort mudrocks beneath the low-lying           
middle ground and Dwyka tillite koppies of the Boelhouerrante range looming over the N1 to the north.  
 
 

 
 

Figure 6: View south-eastwards across the central portion of the study area showing Matjiesfontein              
Village on the southern side of the N1 with the Witteberge Range in the background. The N1 here runs                   
across weathered Dwyka tillite with very limited bedrock exposure in road cuttings. 
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Figure 7: View south-westwards across the western part of the study area from the Dwyka tillite outcrop                 
area on Doornfontein 101 in the foreground towards Ecca sediments building Ghaapkop on the skyline.               
The outcrops of selected Karoo formations are labelled. 
 

 

The Matjiesfontein – Laingsburg region has historically played a major research and teaching role regarding the                

Witteberg, Dwyka and Ecca Groups of South Africa, as shown in a series of field excursion guidebooks (e.g.                  

Cole et al. 1990, 1998) as well as many scientific publications (See References). The geology of the area is                   

shown on 1: 250 000 sheet 3320 Ladismith (Council for Geoscience, Pretoria) with an accompanying sheet                

explanation by Theron et al. (1991) (Figs. 8a & 8b). The sedimentology of the Cape and Karoo bedrock units                   

represented beneath the road development footprint has been outlined in several previous palaeontological             

assessment reports by the author (e.g. Almond 2010a, 2010d, 2010e, 2010f, 2015a, 2018, 2019) and is only                 

briefly reviewed here. 

 

3.1. Floriskraal Formation 

The Early Carboniferous, sandstone-dominated, ridge-forming Floriskraal Formation (Cf) displays a pronounced           

sedimentary cyclicity, with wavy-laminated siltstones coarsening upwards into storm-influenced, cross-bedded,          

sparsely pebbly sandstones within each cycle. A storm-dominated, shallow marine setting is favoured for this               

unit by Broquet (1992) as well as Browning & Penn-Clarke (2016). Palaeontological data suggest that the basin                 

was not fully marine in terms of salinity at this time. Excellent vertical sections through Floriskraal sandstone                 
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facies are seen at the BP2 quarry study site where a thick sandstone channel body incising medium-bedded                 

sandstones is clearly seen (Fig. 10). At surface the Floriskraal sandstones are typically highly fractured,               

producing angular blocky colluvial gravels (Figs. 5 & 36), and locally show karst weathering features. 

 

3.2. Waaipoort Formation 

The thick, recessive-weathering Waaipoort Formation (Cw) at the top of the Witteberg Group succession in the                

Western Cape contains a wide range of sedimentary facies (rock types), including dark micaceous siltstones and                

fine sandstones, many of which feature prominent wavy cross-lamination (Fig. 11). The environmental setting of               

this formation – perhaps lacustrine or lagoonal – remains equivocal (Evans 1997, 1999, 2005). Good exposures                

of the Waaipoort sediments are relatively scarce, due to recessive weathering and extensive drift cover. There                

are several informative road and stream sections in the Touwsrivier – Laingsburg region (e.g. foothills of the                 

Boelhouerrante, on Matjiesfontein 148 and adjoining farms to the east) as well as major quarry exposures near                 

the N1 on Tweedside 151 (Fig. 11) and possibly also on Pieter Meintjes Fontein 274 near the D3 quarry site                    

(Loc. 119, not visited). Stream gulley exposures beneath colluvial gravels and sands on this latter farm indicate                 

the high levels of near-surface weathering here (Fig. 12, taken near the BP1 study site). 

 

3.3. Elandsvlei Formation 

Massive to well-bedded glacial diamictites of the Elandsvlei Formation (C-Pd) dominate the            

Permo-Carboniferous Dwyka Group (C-Pd) along the southern margins of the Great Karoo and Ceres Karoo               

(Theron et al., 1991, Visser 2003, Johnson et al. 2006b, Cole & Wickens 1998, Cole & Smith 2008). These                   

sediments were deposited beneath the base of floating or grounded ice sheets in the subsiding Main Karoo                 

Basin during a major Late Palaeozoic glacial episode on Gondwana. A succession of four deglaciation cycles                

can be clearly recognized in this area (Visser 1997), commencing with thick greyish-green diamictites (“tillites”)               

containing a wide range of exotic glacial erratics and terminating in dark, well-laminated mudrocks with abundant                

gravel to boulder-sized dropstones (“dropstone laminites”). The thick (c. 1 km) Dwyka succession tends to               

weather recessively to form low-lying, drift-mantled vlaktes, but prominent koppies and ridges displaying a highly               

characteristic “tombstone weathering” pattern – reflecting the regional tectonic jointing / cleavage pattern - are               

also found in the area (Figs. 18 to 21). The prominent large scale cyclicity and tombstone weathering pattern of                   

the Elandsvlei Formation are well displayed in the Boelhouerrante range north of the N1 (Fig. 21) as well as in                    

road cuttings along the N1 itself where the genesis of the tombstones by corestone weathering is clearly                 

apparent (Fig. 19). The fresh Dwyka tillite in the study area is predominantly clast-poor with occasional clumps                 

and horizons of boulder-sized erratics as sphaeroidal ferruginous carbonate concretions of diagenetic origin             

(Figs. 16, 22 to 25). An interesting feature of the lowermost Dwyka succession near Matjiesfontein is the                 

occurrence of numerous strikingly white, prominent-weathering lenses and irregular bodies of clean-washed            

quartzite, contrasting strongly with the dark, poorly-sorted diamictite matrix (Fig. 17). These quartzite bodies              

have been interpreted as glacial eskers and glacial outwash fans by Visser et al. (1986) (See also early work by                    
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Borchers 1930). Of special geological interest are several good exposures of the key stratigraphic contact               

between the Cape and Karoo Supergroups on Pieter Maintjes Fontein 274 - on the western end of the                  

Boulhouerrante north of the N1, smaller koppies south of the N1, as well as in the N1 road cutting near the                     

Wauchope Memorial (Cole et al. 1990). This last key geosite, which displays several interesting sedimentological               

features within the Dwyka succession such as well-bedded debrites, lies just west of and outside the present                 

study area (Figs. 14 & 15). 

 

3.4. Prince Albert Formation 

The Dwyka diamictites are sharply overlain by dark-hued, well-bedded mudrocks and fine-grained sandstones of              

the Prince Albert Formation (Pp) representing the base of the postglacial Ecca Group (Visser 1992, 1994, Cole                 

2005). These muddy sediments were deposited within a fairly deep basin on the southwestern margins of                

Gondwana and contain a range of unusual rock types, including layers and lenses of chert, limestone or                 

dolomite, phosphatic minerals, as well as abundant iron and manganese deposits (Figs. 31 & 32). Thin layers of                  

pale yellow tuff (volcanic ash) or tuffite (ash admixed with terrigenous sediment) are frequent in parts of the                  

succession. The Prince Albert Formation frequently displays extensive small-scale deformation structures such            

as tight folds and pencil cleavage is often very well-developed (Figs. 27 to 30). Exposure of this formation is                   

generally poor, apart from along stream beds, with little opportunity to see extensive bedding plane surfaces                

where fossils are most likely to occur (Fig. 29). The basal contact between postglacial dropstone laminites of the                  

Prince Albert Formation and massive, clast-poor tillites of the Dwyka Group is well seen on Doornfontein 101                 

(Fig. 26). 

 

3.5. Whitehill Formation 

The Whitehill Formation (Pw) is a thin (c. 30 m) succession of well-laminated, carbon-rich mudrocks of Early                 

Permian (Artinskian) age that forms part of the lower Ecca Group. These sediments were laid down about 278                  

Ma in an extensive shallow, brackish to freshwater basin – the Ecca Sea – that stretched across southwestern                  

Gondwana, from southern Africa into South America (McLachlan & Anderson 1971, Oelofsen 1981, 1987, Visser               

1992, 1994, Cole & Basson 1991, MacRae 1999, McCarthy & Rubidge 2005, Johnson et al . 2006). Fresh                 

Whitehill mudrocks are black and pyritic due to their high content of fine-grained organic carbon, probably                

derived from persistent or seasonal phytoplankton blooms that promoted anoxic conditions on the Ecca Sea bed.                

Near-surface weathering of the pyrite leads to the formation of gypsum, lending a pale grey colour to the                  

Whitehill outcrop (hence informally known as the “Witband”). Large (meter-scale) diagenetic nodules and             

lenses of tough, greyish dolomite are common and often display a stromatolite-like fine-scale banding. The               

Whitehill Formation is poorly exposed along Section 4 of the N1 (Figs. 33 & 35), where the transitional, ill-defined                   

contact between highly weathered, cleaved Whitehill mudrocks and the underlying Prince Albert Formation may              

be seen. Much better exposures of the Whitehill and overlying Collingham succession are seen just south of the                  

N1 on the lower slopes of Ghaapkop (Fig. 7) as well as on the western outskirts of Laingsburg. 
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3.6. Collingham Formation 

The tabular-bedded Collingham Formation (Pc) is characterized by the regular “striped” alternation of             

thin-bedded, well-jointed siliceous mudrocks, thin, soft-weathering pale yellow tuffs (i.e. volcanic ash layers) and              

grey-green siltstone (Viljoen 1992, 1994). These tuffs have been radiometrically dated to 270 Ma or Mid                

Permian (More recent, albeit controversial, radiometric dates suggest a date of 275 Ma, i.e. Kungurian / end                 

Early Permian; Fildani et al. 2007, 2009). Basinal mudrocks and tuffs deposited by suspension settling in the                 

lower part of the formation give way higher up to thicker, tabular-bedded turbidite units deposited by sediment                 

gravity flows. Good exposures of the Collingham Formation - including the striking, prominent-weathering, pale              

greyish Matjiesfontein Member chert marker bed (c. 50-60 cm thick on average) – can be seen on the lower                   

slopes of Ghaapkop as well as on the NW side of the N1 (Figs. 33 & 34). However, these beds are not well                       

represented in cuttings along the N1 itself and will not be treated further here. 

 

3.7. Vischkuil Formation 

The mudrock-dominated Vischkuil Formation (Pv) is 200-400 m thick and mainly comprises suspension-settled             

shales with subordinate distal turbidites (wackes) indicating a quiet water, basin plain to distal fan setting.                

Phosphatic and ferruginous carbonate concretions and lenses are common, and there are occasional waterlain              

tuff horizons up to 20 cm thick. Large-scale slump structures exposed in the Matjiesfontein – Lainsgburg region                 

probably reflect volcanic and seismic events influencing the southwestern margins of the Ecca Basin during               

Early to Middle Permian times (Viljoen & Wickens 1992, Johnson et al. 2006). The Vischkuil mudrocks are                 

exposed on the lower slopes of Ghaapkop but are not represented within road cuttings or borrow pits in the                   

present study area so they will not be treated further here. 

 

3.8. Late Caenozoic superficial deposits 

Various types of superficial deposits of Late Caenozoic (Miocene / Pliocene to Recent) age occur widely                

throughout the Karoo region, including the study area (Theron et al., 1991). They include pedocretes (e.g.                

calcretes or soil limestones), colluvial slope deposits (sandstone scree, downwasted gravels, hillwash), river             

channel alluvium and terrace gravels, as well as spring and pan sediments (cf Partridge et al. 2006). Examples                  

encountered here include coarse gravelly colluvium, typical, for example, of the Floriskraal Formation outcrop              

area (Figs/ 5 & 36), relict patches of quartzose to quartzitic pediment gravels that are normally associated with                  

deeply-weathered underlying bedrocks (Fig. 37), silty, sandy to gravelly alluvial deposits along drainage lines              

and mantling valley floors (Figs. 38 & 39) as well as occasional relicts of massive, poorly-sorted diamictite                 

deposits (inundites) associated with geologically recent major flood events (Fig. 40). 
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Figures 8a & 8b (Following two pages): Extracts from 1: 250 000 geological map sheet 3320 Ladismith                
(Council for Geoscience, Pretoria) showing the geology of the N1 (Section 4) road (yellow line) and                
quarry / borrow pit study areas near Matjiesfontein and Laingsburg, Laingsburg District, Western Cape              
Province. Details of the 6 potential quarry sites (blue triangles) and 8 borrow pit study sites (yellow                 
circles) are given in Table 2 below. Key sedimentary rock units represented within the road development                
footprint are: 
 

● CAPE SUPERGROUP (Witteberg Group): Floriskraal Formation (Cf, medium blue), Waaipoort          
Formation (Cw, pale green); 

 
● KAROO SUPERGROUP (Dwyka & Ecca Groups): Elandsvlei Formation (C-Pd, dark grey), Prince            

Albert Formation (Pp, pale brown), Whitehill Formation (Pw, dark blue), Collingham Formation            
(Pc, green), Vischkuil Formation (Pv); 

 
● LATE CAENOZOIC DEPOSITS: Pediment gravels and alluvium (pale yellow with flying bird            

symbol).  N.B. Most superficial deposits are not mapped at 1: 250 000 scale. 
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Figure 9: Schematic stratigraphic column for the Western Cape, the red box emphasizing the Late               
Palaeozoic formations of the Witteberg, Dwyka and Ecca Groups that crop out within the N1 (Section 4)                 
study area (Modified from original figure by H. de V. Wickens). 

 



 

 
 

 
 

Figure 10: Cut face of the large existing quarry at the BP2 site showing medium-bedded quartzitic and                 
feldspathic sandstones of the Floriskraal Formation with clear incision by a major channel body (Loc.               
086). 
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Figure 11: Cut face of a large quarry on Tweedside 151 (close to prospective D5 quarry site) exposing                  
good vertical sections through dark grey mudrocks of the Waaipoort Formation (Loc. 085). Note several               
meters of khaki-hued saprolite (in situ weathered bedrock) along the quarry edge. 
 

 
 
Figure 12: Close-up of complex interlayering of ferruginised sandstone lenticles and ripple-laminated            
mudrocks within the Waaipoort Formation (Loc. 085) (Scale = c. 15 cm). 
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Figure 13: Stream gulley section through weathered, steeply-dipping mudrocks of the Waaipoort            
Formation close to the BP1 study area on Pieter Meintjes Fontein 274 (Loc. 107). 

 
 

Figure 14. Key stratigraphic contact – at level of the hammer - between the Cape Supergroup                
(thin-bedded, grey-green Waaipoort Formation) and the overlying Karoo Supergroup (massive grey           
Dwyka tillites) in an N1 road cutting near the Wauchope Memorial (Loc. 118) (Hammer = 30 cm). This key                   
geosite lies just west of the present study area. 
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Figure 15: Package of well-developed tabular beds of clast-poor diamictite (probably debrites) within the              
Dwyka succession, contrasting with the usual massive grey tillites below, N1 road cutting near              
Wauchope Memorial (Loc. 118). 

 
 

Figure 16: Cluster of polymict, boulder-sized erratics within massive grey Dwyka tillite, N1 road cutting               
on Matjiesfontein 148 (Loc. 114) (Hammer = 30 cm). 
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Figure 17: Two large, conformable bodies of well-washed quartzite – possibly eskers or glacial outwash               
fans - embedded within tillites of the lowermost Dwyka Group succession on Matjiesfontein 148 (Loc.               
101). Comparable pale quartzite bodies are seen close to the BP5 study site. 
 

 
 
Figure 18: Characteristic development of pinnacle-like tombstone weathering within the Dwyka tillites,            
road cutting on Pieter Meintjes Fontein 274 (Loc. 116). 
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Figure 19: N1 road cutting through Dwyka tillite on Boelhouer 271 showing joint-controlled corestone              
origin of typical tombstones (Loc. 109). Fresh tillite is dark grey, speckled and coherent while weathered                
material is khaki-hued and crumbly. 

 
 

Figure 20: Deeply-weathered, khaki Dwyka bedrocks exposed in a shallow stream bed close to the BP3                
study area on Boelhouer 271 (Loc. 100). Surface gravels are largely composed of downwasted polymict               
glacial erratics. 
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Figure 21: View from the N1 towards the Boelhouerrante to the NW showing alternation of               
resistant-weathering zones of massive tillite and recessive-weathering interglacial sediments (IG)          
building gentler, smoother slopes. The BP6 study area on Doornfontein 101 in the foreground overlies               
interglacial mudrocks (See Fig. 30). 

 
 

Figure 22: The dep existing quarry excavated into Dwyka tillites in the RT15 study area on Erf 13 north of                    
Laingsburg. 
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Figure 23: Close-up of massive, clast-poor diamictite of the Dwyka Group (Elandsvlei Formation) in the               
existing RT15 quarry (Hammer = 30 cm). 
 

 
 

Figure 24: Large, sphaeroidal diagenetic concretions of ferruginous carbonate within massive Dwyka            
tillites in the DT4 study area, Portion 6 of Farm 104 (Hammer = 30 cm). 

CTS Heritage 
34 Harries Street, Plumstead, Cape Town, 7800 

Tel: (021) 0130131 Email: info@ctsheritage.com Web: www.ctsheritage.com 
25 



 

 

 
 

Figure 25: Boulder-rich zone within the Dwyka Group just east of the DT4 study area (Hammer = 30 cm).                   
The ridge in the background composed of fine gravel-rich diamictite may be an injection dyke. 
 

 
 

Figure 26. Thin-bedded mudrocks (“dropstone laminites”) with sparse cobble- to boulder-sized erratics            
characterizing the base of the Ecca Group (Prince Albert Formation) which overlies massive Dwyka              
tillites on Doornfontein 101 (Loc. 091). 
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Figure 27: Typical convolute, tightly-folded bedding within tabular grey to olive-green basinal mudrocks             
of the Prince Albert Formation, N1 road cutting on Boelhoer 271 (Loc. 110). 

 
 

Figure 28: Tight small-scale fold within the Prince Albert Formation on Doornfontein 101 (Loc. 088). 
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Figure 29: Rare extensive bedding plane exposure within the Prince Albert Formation on Doornfontein              
101 (Loc. 089). Such exposures may yield low-diversity trace fossil assemblages but are usually highly               
dissected by joints and pencil cleavage. 
 

 
 

Figure 30: Steeply-dipping, folded and possibly faulted tabular beds of Prince Albert Formation             
mudrocks and silicified mudrocks, BP8 study area, Farm 277 near Lainsgburg (Hammer = 30 cm). 
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Figure 31: Pale grey phosphatic lenticle of diagenetic origin within the Prince Albert Formation, BP8               
study area (Hammer = 30 cm). 
 

 
 

Figure 32: Prominent-weathering tabular bed of secondarily ferruginised mudrock within the Prince            
Albert Formation, BP7 study area on Grootwater 270 (Hammer = 30 cm). 
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Figure 33: View westwards from the N1 on Boelhouer 271 showing the pale Whitehill Formation outcrop                
as well as the narrow, prominent-weathering Matjiesfontein Member chert bed (arrowed) in the overlying              
Collingham Formation running along the northern limb of the Ghaapkop syncline. 
 

 
 

Figure 34: Good hillslope exposure of the cherty, upward-fining Matjiesfontein Member (Collingham            
Formation) on the lower slopes of Ghaapkop, c. 400 m NE of the BP7 study area. Grootwater 270. 
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Figure 35: N1 road cutting through highly-weathered, pale grey mudrocks of the Whitehill Formation with 
Ghaapkop in the background (Loc. 112). 
 

 
 

Figure 36: Hillslope near BP1 study area on Pieter Meintjes Fontein 274 showing mantle of sandy soil                 
and angular, blocky surface gravels downwasting from the Floriskraal Formation (Loc. 106). 
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Figure 37: Extensive patch of pale, quartzitic pediment gravels overlying weathered Dwyka saprolite 
near BP4 study area on Boelhouer 271 (Loc.  098). 
 

 
 

Figure 38: Thick, well-bedded sandy alluvium with dispersed fine gravels exposed in a stream bank near                
the BP5 study area on Boelhouer 271 (Loc. 096). The alluvium overlies Dwyka tillite here. 
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Figure 39:  Sandy to silty alluvial soils overlying weathered Dwyka interglacial mudrocks in the BP6 
study area on Doornfontein 101 (Loc. 092). 
 

 
 
Figure 40: Massive, poorly-sorted inundite (flood deposit) with dispersed gravel clasts of local             
lithologies exposed along a streambank on Doornfontein 101 (Loc.  087) (Hammer = 30 cm). 
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4. PALAEONTOLOGICAL HERITAGE RESOURCES 
 

Fossil groups that have been recorded from the sedimentary rock units represented within the N1 (Section 4)                 

study area have been reviewed by Almond and Pether (2008) as well as in several more recent palaeontological                  

heritage reports by the present author (e.g. Almond 2008b, 2010c, 2010d, 2010e, 2015a). These data are                

summarized below in Table 1. 

 

During the course of the present field study of road cuttings along the N1 (Section 4) as well as of the various                      

borrow pit and quarry sites associated with the road project no new body fossil material was recorded, neither                  

from the Palaeozoic bedrocks nor from the overlying Late Caenozoic superficial sediments (See Table 2 below).                

This probably reflects the generally low levels of bedrock exposure in the region, the low palaeontological                

sensitivity of several of the stratigraphic units (e.g. Dwyka Group), as well as high levels of tectonism and                  

near-surface bedrock weathering plus concomitant lack of extensive bedding plane exposures. 

 

The only fossil remains recorded here are low-diversity trace fossil assemblages within finely-laminated             

sandstone facies of the Floriskraal Formation at the BP2 quarry site on Pieter Meintjes Fontein 274 (Fig. 41).                  

Similar invertebrate traces occur widely within the Floriskraal outcrop area (Browning & Penn-Clarke 2016) and               

the very scrappy examples seen on float blocks at this site are not regarded as conservation-worthy.  

 

It is noted that well-preserved fossil fish have recently been recorded from the Waaipoort Formation near                

Matjiesfontein (Farm Matjesfontein 148); this is reflected in the potentially high palaeontological sensitivity             

assigned to this formation in the project area. In contrast, the potentially-sensitive Whitehill Formation exposures               

here are generally limited in area, highly-weathered and locally cleaved, so well-preserved fossils are not               

expected from this unit. 
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Figure 41: Poorly-preserved horizontal invertebrate burrows on a bedding plane of laminated Floriskraal             
Formation sandstone, BP2 quarry site on Pieter Meintjes Fontein 274 (Loc. 086) (Scale in cm and mm) 
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GROUP 
FORMATION  

& AGE 
FOSSIL BIOTAS 

PALAEONTOLOGICA

L SENSITIVITY 

SUPERFICIAL 

DEPOSITS 

High Level Gravels,   

alluvium, colluvium,  

pedocretes 

(e.g. calcrete) 

 

LATE TERTIARY TO   

RECENT 

Bones and teeth of wide range of mammals, including mammals          

(e.g. teeth & bones of mastodont proboscideans, rhinos, bovids,         

horses, micromammals), reptiles (crocodiles, tortoises), ostrich egg       

shells, fish, freshwater and terrestrial molluscs (unionid bivalves,        

gastropods), crabs, trace fossils (e.g. termitaria, horizontal       

invertebrate burrows, stone artefacts), petrified wood, leaves,       

rhizoliths, diatom floras, peats and palynomorphs. 

MODERATE 

 

 

ECCA 

GROUP 

Vischkuil Formation 

 

E-M PERMIAN 

Low-diversity trace fossil assemblages, transported vascular plant       

debris. 

 

LOW 

Collingham 

Formation 

 

EARLY PERMIAN 

Low diversity but locally abundant ichnofaunas (horizontal “worm”        

burrows, arthropod trackways, including those of giant eurypterids),        

vascular plant remains (petrified and compressed wood, twigs,        

leaves etc). 

 

MODERATE 

Whitehill Formation 

EARLY PERMIAN 

Mesosaurid reptiles, rare cephalochordates, variety of palaeoniscoid       

fish, small eocarid crustaceans, insects, low diversity of trace fossils          

(e.g. king crab trackways, possible shark coprolites), palynomorphs,        

petrified wood and other sparse vascular plant remains        

(Glossopteris leaves, lycopods etc). 

 

HIGH 

Prince Albert  

Formation 

 

EARLY PERMIAN 

Low diversity marine invertebrates (bivalves, nautiloids,      

brachiopods), palaeoniscoid fish, sharks, fish coprolites, protozoans       

(foraminiferans, radiolarians), petrified wood, palynomorphs     

(spores, acritarchs), non-marine trace fossils (especially arthropods,       

fish, also various “worm” burrows), possible stromatolites, oolites. 

MODERATE 

 

 

DWYKA 

GROUP 

Elandsfontein 

Formation 

 

LATE 

CARBONIFEROUS 

TO EARLY PERMIAN 

Interglacial mudrocks occasionally with low diversity marine fauna of         

invertebrates (molluscs, starfish, brachiopods, coprolites etc),      

palaeoniscoid fish, petrified wood, leaves (rare) and palynomorphs        

of Glossopteris Flora. Well-preserved non-marine ichnofauna      

(traces of fish, arthropods) in laminated mudrocks. Possible        

stromatolites, oolites at top of succession. Limestone erratics with         

Cambrian archaeocyathid sponges, trilobites. 

LOW 

WITTEBERG 

GROUP 

Waaipoort 

Formation 

 

EARLY 

CARBONIFEROUS 

Low diversity trace fossil assemblages, vascular plants (e.g.        

lycopods) plus 

important fish fauna (palaeoniscoids, sharks, acanthodians etc),       

non-marine bivalves, giant water scorpions, palynomorphs 

HIGH 

Floriskraal 

Formation 

 

EARLY 

CARBONIFEROUS 

Low-diversity trace fossil assemblages, reworked vascular plants       

(e.g. lycopod Longicicatrix, possible progymnospern     

Praeramunculus), possible fish remains. MEDIUM 
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Table 1: Summary of known fossil record of the main sedimentary bedrock units represented in the N1                 

(Section 4) study area. 
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5. ASSESSMENT OF THE IMPACT OF THE DEVELOPMENT 
 

The N1 (Section 4) road project is located in an area that is underlain by potentially fossiliferous sedimentary                  

rocks of Late Palaeozoic and younger, Late Tertiary or Quaternary, age as described in Sections 3 & 4 of this                    

report. The construction phase of the proposed road improvements and associated quarries / borrow pits will                

entail ground clearance as well as substantial excavations into the superficial sediment cover and locally into the                 

underlying bedrock. All these developments may adversely affect potential fossil heritage within the project              

footprint by destroying, disturbing or permanently sealing-in fossils at or beneath the surface of the ground that                 

are then no longer available for scientific research or other public good.  

 

The inferred impact of the proposed road development and associated borrow pits / hard rock quarry on local                  

fossil heritage resources is evaluated in Table 3 below. This assessment, which also takes into account                

associated access road, bridge and culvert developments, applies only to the construction phase of the project                

since further impacts on fossil heritage during the operational phase and rehabilitation phases of the road and                 

quarries / borrow pits are not anticipated. 

 

Potential impacts on fossil heritage during the construction phase are generally negative in status, direct and                

restricted to the development footprint (local). They are permanent and cannot be reversed (irreversible). Where               

rare, well-preserved fossils such as vertebrate skeletons are concerned, losses may be irreplaceable. Given (1)               

the highly-weathered nature of the many of the Palaeozoic sediments near-surface in the study area, (2) the                 

comparatively small footprint of the proposed road developments as well as (3) the almost complete absence of                 

new fossil records made during the present field assessment of the study footprint, the intensity of anticipated                 

impacts is rated as low (negative) – with the slight possibility of high intensity impacts locally (e.g. any Waaipoort                   

Formation fish beds) - while the probability of scientifically significant impacts is low (improbable).              

Palaeontological impacts are partially mitigatable (medium), as outlined below, but residual impacts will             

inevitably remain.  

 

Without mitigation, the overall impact significance of the N1 (Section 4) road project, including the associated                

quarry / borrow pits as well as the proposed culvert and bridge improvements, is evaluated as low (negative) as                   

far as palaeontology is concerned. New palaeontological data obtained as a result of mitigation represents a                

positive impact, partially offsetting unavoidable loss of fossil material due to road construction. The overall               

impact significance of the road development after mitigation is very unpredictable, depending on the scientific               

value of valuable fossil material (if any) professionally recorded and conserved. Should valuable fossils be               

reported and mitigated, the impact significance could change to medium or high (positive) but is otherwise likely                 

to remain low. 

 

 



 

Confidence levels for this assessment are rated as medium, given the inevitable uncertainties surrounding              

buried fossil material in the context of a comparatively geologically and palaeontologically well-studied region of               

the Karoo. 

 

Table 2: Summary of N1 (Section 4) road project quarries and borrow pits sites – geology and                 

palaeontological heritage sensitivity 

 
Site Geology Palaeontology Comments 

BP1 
33°14'46.96"S 
20°27'31.23"E 
Pieter Meintjes 
Fontein 274 

WITTEBERG GROUP 
Waaipoort Fm 
Colluvial-mantled lower hillslopes (mainly angular Floriskraal 
Fm quartzite blocks) overlying weathered, folded Waaipoort 
Fm bedrocks. 

NO FOSSILS RECORDED 
 

PALAEONTLOGICAL 
SENSITIVITY LOW. 
NO MITIGATION 
RECOMMENDED 

BP2 
33°14'43.68"S 
20°27'3.08"E 
Pieter Meintjes 
Fontein 274 

WITTEBERG GROUP 
Floriskraal Fm 
Well-exposed Floriskraal Fm sandstones within existing quarry. 

SPARSE, LOW-DIVERSITY 
TRACE FOSSILS ON 
SANDSTONE FLOAT BLOCKS 

PALAEONTLOGICAL 
SENSITIVITY LOW. 
NO MITIGATION 
RECOMMENDED 

BP3 
33°12'57.47"S 
20°33'59.22"E 
Boelhouer 271 

DWYKA GROUP 
Elandsvlei Fm 
Sandy to polymict gravelly soils overlying highly weathered 
Dwyka tillite. 

NO FOSSILS RECORDED PALAEONTLOGICAL 
SENSITIVITY LOW. 
NO MITIGATION 
RECOMMENDED 

BP4 
33°12'42.49"S 
20°34'57.00"E 
Boelhouer 271 

DWYKA GROUP 
Elandsvlei Fm 
Quartzitic pediment gravels and orange-brown sandy soils 
mantling weathered Dwyka tillite bedrocks. 

NO FOSSILS RECORDED PALAEONTLOGICAL 
SENSITIVITY LOW. 
NO MITIGATION 
RECOMMENDED 

BP5 
33°11'54.95"S 
20°34'47.42"E 
Boelhouer 271 

DWYKA GROUP 
Elandsvlei Fm 
Dwyka tillite bedrocks overlain by thick, bedded alluvial sands 
and coarse gravels with downwasted polymict surface gravels. 

NO FOSSILS RECORDED PALAEONTLOGICAL 
SENSITIVITY LOW. 
NO MITIGATION 
RECOMMENDED 

BP6 
33°11'26.64"S 
20°39'6.75"E 
Doornfontein 
101 

DWYKA GROUP 
Elandsvlei Fm 
Weathered laminated Dwyka mudrocks as well as clast-poor, 
finely-gravelly tillite mantled by fine sandy to gravelly alluvium. 

NO FOSSILS RECORDED PALAEONTLOGICAL 
SENSITIVITY LOW. 
NO MITIGATION 
RECOMMENDED 

BP7 
S33°12'54.3" 
E20°36'40.3"  
Grootwater 270 

ECCA GROUP 
Prince Albert Formation 
Strongly-folded Ecca mudrocks and fine wackes with occasional 
prominent-weathering ferruginised mudrock beds, fine surface 
gravels. 

NO FOSSILS RECORDED PALAEONTLOGICAL 
SENSITIVITY LOW. 
NO MITIGATION 
RECOMMENDED 

BP8 
S33°11'42.1" 
E20°38'58.6"  
Farm 277 

ECCA GROUP 
Prince Albert Formation 
Strongly-folded Ecca mudrocks and fine wackes with occasional 
prominent-weathering silicified mudrock beds (possible 
tuffites), lenticular phosphatic concretions , fine to coarse 
surface gravels. 

NO FOSSILS RECORDED PALAEONTLOGICAL 
SENSITIVITY LOW. 
NO MITIGATION 
RECOMMENDED 
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D1 
33°13'24.73"S 
20°34'18.38"E 
Matjesfontein 
148 

DWYKA GROUP 
Elandsvlei Fm 
Dwyka bedrocks mantled with coarse, blocky, poorly-sorted 
sandstone or quartzite colluvium (probably derived from glacial 
outwash or esker bodies nearby and along crest of hill) and 
sandy soils. 

NO FOSSILS RECORDED PALAEONTLOGICAL 
SENSITIVITY LOW. 
NO MITIGATION 
RECOMMENDED 

D2 
33°12'3.60"S  
20°35'7.89"E 
Boelhouer 271 

DWYKA GROUP 
Elandsvlei Fm 
Tombstone-weathered Dwyka tillite with mantle of surface 
gravels, including downwasted polymict glacial erratics. 

NO FOSSILS RECORDED PALAEONTLOGICAL 
SENSITIVITY LOW. 
NO MITIGATION 
RECOMMENDED 

D3 
33°13'38.87"S, 
20°31'37.49"E  
Pieter Meintjes 
Fontein 274 

WITTEBERG GROUP 
Waaipoort Fm  ± Floriskraal Fm 
Satellite imagery of nearby existing quarry suggests Waaipoort 
Fm mudrocks here, overlain by colluvial gravels and hillwash 
deposits. 

NO FOSSILS RECORDED 
(Not visited) 

PALAEONTOLOGICAL 
SENSITIVITY 
UNCERTAIN – 
POSSIBLY HIGH. 
RECOMMENDED 
SPECIALIST 
PALAEONTOLOGICAL 
SITE VISIT AFTER 
QUARRY HAS BEEN 
OPENED. 

D5 
33°14'5.53"S 
20°25'52.40"E 
Tweedside 151 

WITTEBERG GROUP 
Waaipoort Fm 
Waaipoort Fm mudrocks and thin sandstones mantled by pale 
brown, sandy alluvial soil and sparse downwasted surface 
gravels. 

NO FOSSILS RECORDED PALAEONTOLOGICAL 
SENSITIVITY 
UNCERTAIN – 
POSSIBLY HIGH. 
RECOMMENDED 
SPECIALIST 
PALAEONTOLOGICAL 
SITE VISIT AFTER 
QUARRY HAS BEEN 
OPENED. 

DT4 
S33°10'36.4" 
E20°45'57.0"  
 
Portion 6 of 
Farm 104 

DWYKA GROUP 
Elandsvlei Fm 
Massive clast-poor to bouldery Dwyka tillite with mantle of 
surface gravels, including downwasted polymict glacial erratics, 
and common sphaeroidal ferruginous carbonate diagenetic 
concretions. 

NO FOSSILS RECORDED PALAEONTLOGICAL 
SENSITIVITY LOW. 
NO MITIGATION 
RECOMMENDED 

RT15 
S33°10'36.1" 
E20°51'17.1"  
 
Erf 13, 
Laingsburg 

DWYKA GROUP 
Elandsvlei Fm 
Massive to crudely-bedded, clast-poor Dwyka tillite with 
mantle of surface gravels, including downwasted polymict 
glacial erratics, and common sphaeroidal ferruginous 
carbonate diagenetic concretions. 

NO FOSSILS RECORDED PALAEONTLOGICAL 
SENSITIVITY LOW. 
NO MITIGATION 
RECOMMENDED 
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Table 3: Evaluation of impacts on fossil heritage resources due to the construction phase of the                
proposed upgrade of National Route N1 (Section 4) near Matjiesfontein Village and associated mining              
applications (No further impacts are anticipated in the operational & rehabilitation phases). 
 

Potential Impacts 

 

Impacts on Palaeontology: 

Damage, destruction of fossil remains at or beneath the ground surface within the 

development footprint 

 

Extent Local (project footprint) 

Duration Permanent 

Intensity LOW  (but may be locally high) 

Loss of Resources LOW (but may be locally high) 

Status Negative 

Probability Improbable that palaeontologically-important resources will be lost 

Degree of Confidence Medium 

Significance LOW (before and after mitigation) 

Mitigation Potential Medium 

Reversibility Irreversible 

Mitigation Measures 1. Chance finds of fossils such as vertebrate bones & teeth, petrified wood  to be 

safeguarded by ECO &  reported to Heritage Western Cape for recording & sampling by 

professional palaeontologist. 

 

2. Major excavations into Waaipoort Formation (D3, D5 quarry sites) to be inspected by 

professional palaeontologist once quarry is opened up. 
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6. CONCLUSION AND RECOMMENDATIONS 

 

The N1 (Section 4) road project near Matjiesfontein in the Great Karoo region of the Western Cape, is underlain                   

by potentially fossiliferous sedimentary rocks of the Witteberg, Dwyka and Ecca Groups of Early Carboniferous               

to Early / Middle Permian age. Field examination of road cuttings as well as relevant borrow pit and quarry sites                    

both within and slightly outside the development footprint indicate that most - and perhaps all - of these sites are                    

of low palaeontological sensitivity due to high levels of near-surface weathering and tectonic deformation              

(folding, faulting and cleavage development) associated with the Permo-Triassic Cape Fold Belt. The only new               

fossil remains recorded during the field survey are low-diversity trace fossil assemblages within the Floriskraal               

Formation (Witteberg Group) that are poorly-preserved, of widespread occurrence and therefore not of             

significant conservation value. 

 

Two highly sensitive Palaeozoic rock units are represented in the study area: (1) The Early Carboniferous                

Waaipoort Formation (upper Witteberg Group) has yielded important fossil fish death assemblages near             

Matjiesfontein as well as further east towards Touwsrivier. Near-surface Waaipoort bedrocks beneath the BP1              

borrow pit site on Pieter Meintjes Fontein 272 are highly weathered and probably unfossiliferous. Fresher,               

potentially fossiliferous Waaipoort bedrocks are probably present beneath the D3 and D5 drill target areas on                

Pieter Meintjes Fontein 272 and Tweedside 151 respectively (only the latter of which was visited during the field                  

survey). (2) the Early Permian Whitehill Formation (Ecca Group) has yielded skeletal moulds of mesosaurid               

reptiles in the Laingsburg region as well as further afield but appears to be highly weathered and cleaved close                   

to the N1 in the present study area.  

 

Without mitigation the overall impact significance of the N1 (Section 4) road project, including the associated                

quarry / borrow pits as well as the proposed culvert and bridge improvements, is evaluated as LOW as far as                    

palaeontology is concerned. Unless significant new fossil finds (e.g. well-preserved vertebrate remains, petrified             

wood) are made during the construction phase of the development, no specialist palaeontological mitigation is               

recommended in the case of proposed road developments along or alongside Section 4 of the N1 trunk road                  

(including bridges, culverts, deviations and access roads) or with respect to the associated borrow pit and quarry                 

developments, with the exception of potential quarry sites D3 and D5. Should it prove necessary to develop                 

either of these last two quarry sites within the Waaipoort Formation, a site visit by a professional palaeontologist                  

is recommended, once the quarry has been opened up, in order to record and, if necessary, sample any                  

newly-exposed fossil material. 

 

The Environmental Control Officer (ECO) for the road project should be alerted to the potential for, and scientific                  

significance of, new fossil finds during the construction phase. Should important new fossil remains - such as                 

vertebrate bones and teeth, petrified wood, plant-rich fossil lenses or dense fossil burrow assemblages - be                

exposed during construction, the responsible Environmental Control Officer should alert Heritage Western Cape,             

 



 

HWC (Contact details: Protea Assurance Building, Green Market Square, Cape Town 8000. Private Bag X9067,               

Cape Town 8001. Tel: 086-142 142. Fax: 021-483 9842. Email: hwc@pgwc.gov.za) as soon as possible. This is                

so that appropriate action can be taken in good time by a professional palaeontologist at the developer’s                 

expense. Palaeontological mitigation would normally involve the scientific recording and judicious sampling or             

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

taphonomy). The palaeontologist concerned with mitigation work will need a valid fossil collection permit from               

HWC and any material collected would have to be curated in an approved depository (e.g. museum or university                  

collection). All palaeontological specialist work should 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 developed by SAHRA (2013).  

 

Recommendations for Chance Fossil Finds are summarized in tabular form in Appendix 3 and should be                

incorporated into the Environmental Management Programme (EMPr) for the N1 (Section 4) road and quarry /                

borrow pit development. 
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APPENDICES 
 
Appendix 1: Specialist CV 
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record of the Precambrian - Cambrian boundary and the Cape Supergroup of South Africa. He has recently                 

written palaeontological reviews for several 1: 250 000 geological maps published by the Council for Geoscience                

and has contributed educational material on fossils and evolution for new school textbooks in the RSA.  

 

Since 2002 Dr Almond has also carried out palaeontological impact assessments for developments and              

conservation areas in the Western, Eastern and Northern Cape, Limpopo, Northwest, KwaZulu-Natal,            

Mpumalanga and the Free State under the aegis of his Cape Town-based company Natura Viva cc. He has                  

served as a long-standing member of the Archaeology, Palaeontology and Meteorites Committee for Heritage              

Western Cape (HWC) and an advisor on palaeontological conservation and management issues for the              

Palaeontological Society of South Africa (PSSA), HWC and SAHRA. He is currently compiling technical reports               

on the provincial palaeontological heritage of Western, Northern and Eastern Cape for SAHRA and HWC. Dr                

Almond is an accredited member of PSSA and APHP (Association of Professional Heritage Practitioners –               

Western Cape).  
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Appendix 2: GPS data 
 
All GPS readings were taken in the field using a hand-held Garmin GPSmap 62sc instrument.  The datum used 
is WGS 84.  

LOC GPS DATA COMMENTS 

083 S33° 14' 05.5"   
E20° 25' 51.1" 

Tweedside 151. D5 G5 drill target area c. 970 m N of N1. Waaipoort Fm outcrop area but no                   
bedrock exposure. Flat-lying terrain mantled by pale brown, sandy alluvial soil and sparse             
downwasted surface gravels (angular to subrounded blocks of dark grey-green,          
ripple-laminated mudrock, sandstone and occasional phosphatic nodule fragments from         
Waaipoort Fm plus vein quartz, quartzite, polymict Dwyka erratics). Extensive shallow           
drainage line exposure of dark blue-grey Waaipoort laminated mudrocks and thin lenticular            
sandstones in vicinity. 
Good views to east of Waaipoort / Dwyka contact along western slopes of mountain ridge on                
Pieter Meintjes Fontein 274. Clear tombstones in Dwyka outcrop. 
 

085 S33° 13' 56.8"   
E20° 25' 49.0" 

Tweedside 151. Large, steep-sided quarry into dark greyish tabular-bedded Waaipoort Fm           
mudrocks with gentle slope to SE. Good vertical sections through fresh, ripple-laminated            
mudrocks, interbedded impersistent ferruginised laminae and lenses of sandstone in quarry           
cut faces as well as large quarried blocks. Only uppermost few m of succession show khaki                
weathering. 

086 S33° 14' 45.4"   
E20° 27' 01.7" 

Pieter Meintjes Fontein 274. Borrow Pit BP2 site c. 340 m south of N1. Large existing quarry                 
section through pale yellowish-brown, medium- to coarse, gritty quartzose Floriskraal Fm           
sandstones. Medium- to thick-bedded, massive to laminated, with local development of           
crossbedding (possible sand bar migration), possible swaley bedding, thin mudstone          
intraclast breccias, thin quartz pebble conglomerates (often on bed tops suggesting           
concentration by wave action), feldspathic sandstone lithologies. Good vertical section          
through major channel sandstone body erosively cutting down into thinner-bedded          
succession. Extensively fractured, faulted with slickenside surfaces and local brecciated          
zones. Surface outcrop shows karstic weathering patterns and typical very angular, bocky            
sandstone gravels. Angular, blocky weathering. Limited bedding plane exposure. Float blocks           
of laminated sandstone occasionally show low diversity assemblages of poorly-preserved          
intrastratal horizontal burrows. These are not considered conservation-worthy (Proposed         
Field Rating IIIC Local Resource). 

087 S33° 11' 41.4"   
E20° 38' 52.1" 

Doornfontein 101. Massive semi-consolidated inundite (flood deposits) exposed along the          
banks of a water course showing diamictite-like admixture of polymict angular to rounded             
pebble- to cobble-sized clasts (wide range of locally-derived lithologies) embedded in a finely             
gravelly to sandy matrix. Overlying Prince Albert Fm bedrocks. 

088 S33° 11' 41.2"   
E20° 38' 53.3" 

Doornfontein 101. Tightly folded tabular beds of silicified, olive-green Prince Albert Fm            
mudrocks. Sphaeroidal to lenticular, pale grey, pearly-hued phosphatic concretions. 

089 S33° 11' 40.2"   
E20° 38' 54.3" 

Doornfontein 101. Extensive bedding plane exposure of folded Prince Albert Fm mudrocks,            
extensively jointed.  Vague horizontal burrows. 

091 S33° 11' 35.2"   
E20° 39' 01.3" 

Doornfontein 101. Basal Prince Albert Fm overlying Dwyka Group massive tillites. Good            
exposures of thin-bedded to laminated dropstone argillites within basal Prince Albert           
succession. Polymict boulder-sized as well as small gravelly dropstones. Thin black cherts of             
dark silicified mudrocks. 

092 S33° 11' 27.7"   
E20° 39' 06.5" 

Doornfontein 101. Borrow Pit BP6 study area on gently-sloping floor of wide valley between              
Dwyka tillite ridges. Valley overlies recessive-weathering mudrocks high in Deglaciation          
Sequence succession. Weathered laminated Dwyka mudrocks as well as clast-poor,          
finely-gravelly tillite exposed in test pit excavation. Bedrocks mantled by fine sandy to             
gravelly alluvium. Abundant rusty-brown, sphaeroidal ferruginous carbonate diagenetic        
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concretions in adjoining clast-poor tillite ridge to the N. Well-developed tombstone weathering            
within massive tillites. 

093 S33° 11' 45.1"   
E20° 38' 55.7" 

Doornfontein 101. N1 road cutting through folded Prince Albert Fm mudrocks. Good            
development of pencil cleavage; well-consolidated laminated to medium—bedded, tabular,         
grey to olive-green mudrocks show blocky fracture. Minimal bedding plane exposures. Good            
viewpoint of Ecca Group stratigraphic section towards Ghaap Kop. Probable thrust repetition            
of Whitehill / Collingham / Matjiesfontein Member succession, as also seen near Laingsburg.             
Upper Whitehill band is less prominent, possibly more tectonised and weathered beneath            
thrust. N.B.  Is also a paler band within the generally dark Prince Albert Fm succession. 

094 S33° 11' 51.6"   
E20° 34' 54.4" 

Boelhouer 271. W-E series of prominent-weathering, irregular pale quartzite outcrops within           
Dwyka outcrop area – probably well-washed esker or glacial outwash sandstones. Typically            
blocky-weathering with quartz veining. Views eastward of Dwyka deglaciation cycles building           
Boelhouerrante 

096 S33° 11' 54.7"   
E20° 34' 47.3" 

Boelhouer 271. Borrow Pit BP5 study area just south of small east-flowing drainage line.              
Dwyka tillite bedrocks overlain by thick, bedded alluvial sands and coarse gravels with             
downwasted polymict surface gravels ( e.g. Dwyka erratics, vein quartz). 

097 S33° 12' 03.7"   
E20° 35' 07.8" 

Boelhouer 271. D2 Drill target area 2. Low exposures of tombstone-weathered Dwyka tillite             
with mantle of surface gravels, including downwasted polymict glacial erratics. 

098 S33° 12' 42.5"   
E20° 34' 57.1" 

Boelhouer 271. Borrow Pit BP4 study area. Sheet of pale white to cream, angular, boulder to                
pebbly, quartzitic to vein quartz, gently N-sloping pediment gravels and orange-brown sandy            
soils mantling weathered Dwyka tillite bedrocks just south of Boelhouer stream. Small            
overgrown borrow pit into Dwyka bedrocks in area. 

100 S33° 12' 56.8"   
E20° 33' 59.2" 

Boelhouer 271. Borrow Pit BP3 study area. Sandy to polymict gravelly soils overlying highly              
weathered Dwyka tillite as exposed in nearby shallow stream bed. Gravels locally with thin              
cream-coloured calcrete patina. Good development of spiky tombstone weathering in Dwyka           
tillites nearby. 

101 S33° 13' 14.1"   
E20° 33' 49.2" 

Matjiesfontein 148. Two good examples of pale quartzitic esker or glacial outwash sandstone             
bodies on NW-facing hillslopes towards base of Dwyka succession (Deglaciation Sequence           
1). Well-consolidated, medium- to coarse-grained quartz-veined, well-washed (N.B. strong         
contrast with surrounding v. poorly-sorted Dwyka tillite), vuggy, apparently massive, possibly           
with ribbon geometry (not determined). Slickensided fracture surfaces. Extensive Waaipoort          
Fm mudrock exposures in stream gullies at lower elevations. 

102 S33° 13' 24.8"   
E20° 34' 18.5" 

Matjiesfontein 148. Drill target 1 ( D1) site on gently S-facing slopes c. 320 m north of N1.                 
Dwyka bedrocks mantled with coarse, blocky, poorly-sorted sandstone or quartzite colluvium           
(probably derived from glacial outwash or esker bodies nearby and along crest of hill; latter               
possibly with ribbon geometry) and sandy soils.  

103 S33° 13' 12.8"   
E20° 34' 19.8" 

Matjiesfontein 148. Possible site of Olive Schreiner’s lone guarrie tree growing on esker /              
glacial outwash quartzite on hillslope, some 1.5 km NW of and looking down upon              
Matjiefontein Village. 

104 S33° 13' 14.3"   
E20° 34' 02.8" 

Matjiesfontein 148. Probable Boer War hilltop fort built of Dwyka tillite blocks. 

105 S33° 13' 05.8"   
E20° 33' 49.0" 

Boelhouer 271. Concentration of small, angular, boulder-sized blocks of banded ironstone           
erratics weathered out of Dwyka tillite. Probably transported by ice sheets from Northern             
Cape (Griqualand West ). 

106 S33° 14' 47.0"   
E20° 27' 32.2" 

Pieter Meintjes Fontein 274. BP1 study area. Colluvial gravel-strewn, sandy, gentle slopes            
facing SSE, c. 500 m south of N1, beneath ridge of Floriskraal Fm sandstones and probably                
underlain by weathered Waaipoort Fm mudrocks. 
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107 S33° 14' 43.9"   
E20° 27' 40.6" 

Pieter Meintjes Fontein 274. South-trending stream gulley exposing steeply-dipping,         
weathered mudrocks and sandstones of the Waaipoort Fm, mantled by thin colluvial gravels             
and soil, c. 250 m east of BP1 study area. 

109 S33° 13' 03.6"   
E20° 36' 24.5" 

Boelhouer 271. N1 road cutting through massive, grey clast-poor Dwyka tillite showing good             
examples of large corestone development, including leaning “tombstones” embedded in          
khaki Dwyka saprolite. 

110 S33° 12' 54.2"   
E20° 36' 38.7" 

Boelhouer 271. N1 road cutting through folded, dark grey to grey-green, thin- to             
medium-bedded, tabular basinal mudrocks of the Prince Albert Fm due W of Ghaapkop.             
Good examples of pearly-hued phosphatic concretions and lenses, ferruginous carbonate          
concretions (some with cone-in-cone structure) and beds, mineral lineations along bedding           
plane slip surfaces, quartz veins, pencil cleavage, contorted to convolute bedding, minor            
faults including low-angle thrusts, occasional recessive-weathering, pale yellowish-green        
volcanic tuffs (to 20 cm thick). Bedding surfaces not well-represented and usually highly             
fractured. 

111 S33° 12' 12.9"   
E20° 37' 39.9" 

Doornfontein 101. View point from N1 showing stratigraphy along northern limb of Ghaapkop             
syncline in Ecca Group rocks (a) north of the N1, showing Prince Albert, Whitehill and               
Collingham Fms (last with prominent-weathering Matjiesfontein Chert Member) and (b) south           
of the N1 towards Ghaapkop, showing the Whitehill, Collingham, Vischkuil and Laingsburg            
Fms. The Whitehill – Collingham – Vischkuil interval is poorly exposed along the N1 itself in                
this region. 

112 S33° 12' 12.0"   
E20° 37' 41.7" 

Doornfontein 101. N1 road cutting through dipping, weathered and tectonised uppermost           
Prince Albert Fm mudrocks (locally with white calcrete veneer along joint surfaces), showing             
poorly-exposed contact with the overlying, softer-weathering Whitehill Fm with occasional          
large dolomite concretions. Whitehill Fm poorly exposed here, weathered and fractured. 

113 S33° 12' 01.9"   
E20° 37' 56.7" 

Doornfontein 101. N1 road cutting through weathered clast-poor uppermost Dwyka          
diamictites. Sparse rusty-brown ferruginous carbonate concretions. 

114 S33° 13' 40.5"   
E20° 33' 57.0" 

Matjesfontein 148. Long N1 road cutting through massive clast-poor Dwyka tillite showing            
good examples of sharp weathering fronts, joint fracture patterns, corestone / tombstone            
development, patches of fresh tillite with fairly dense, polymict concentration of boulder-sized            
erratics (some with tension veins). 

115 S33° 13' 41.4"   
E20° 33' 49.2" 

Matjesfontein 148. N1 road cutting through massive clast-poor Dwyka tillite showing good            
examples of corestone / tombstone development. 

116 S33° 14' 02.7"   
E20° 30' 06.8" 

Pieter Meintjes Fontein 274. N1 road cutting through massive clast-poor Dwyka tillite showing             
good examples of corestone / tombstone development on hillslopes above. Reddish-brown           
gravelly colluvial deposits overlying bedrocks locally. 

117 S33° 14' 10.4"   
E20° 29' 30.4" 

Pieter Meintjes Fontein 274. Long N1 road cutting through massive clast-poor Dwyka tillite             
showing fresh and weathered facies, complex jointing, possible crude bedding but otherwise            
massive, highly weathered granitoid erratics. 
Good views of arrays of large, systematically inclined tombstones within basal Dwyka tillites             
on upper slopes of mountain range N of the N1. 

118 S33° 14' 21.3"   
E20° 28' 39.1" 

Pieter Meintjes Fontein 274. Long N1 road cutting near General Wauchope Memorial            
cemetery transecting gently-dipping contact between the Waaipoort Fm and Dwyka Group           
(i.e. local Cape Supergroup / Karoo Supergroup contact) – stratigraphically important           
geosite (cf Cole et al. 1990). Contact between thinly-bedded, wavy-laminated Waaipoort           
siltstones and overlying grey, massive, clast-poor Dwyka tillites is fairly well-defined but            
“smeared” locally, with reworking of the former into the latter (also possible minor fault              
displacement here). Higher up within Dwyka succession are good examples of boulder-sized            
erratics with facetted and striated surfaces, vertically-orientated elongate “plunge stones”,          
weathered granitoid erratics, possible boulder-rich horizons, bedded diamictites of possible          
debris flow origin (debrites). 

CTS Heritage 
34 Harries Street, Plumstead, Cape Town, 7800 

Tel: (021) 0130131 Email: info@ctsheritage.com Web: www.ctsheritage.com 
54 



 

119 S33°13'38.87" 
E20°31'37.49"  
 

Pieter Meintjes Fontein 274 D3 drill site (not visited). The drill site lies on a gentle                
south-facing hillslope c. 400 m north of the N1 and 220 m west of a large existing quarry.                  
This área is mapped as Floriskraal Fm (sandstones) (Fig. 7) but the dark grey colour of the                 
exposed bedrocks on satellite images as well as the location below the base of the Dwyka                
tillites suggest that the D3 site and nearby existing quarry are probably developed within the               
Waaipoort Formation. At the drill site the bedrocks will be largely mantled by gravelly              
colluvium and soils. 

279 S33°10'36.1" 
E20°51'17.1"  
 

Erf 13, Laingsburg RT15 – N1 10 quarry site. The quarry study area is situated on lower                 
SE-facing slopes of a Dwyka tillite ridge as well as the adjoining valley floor, some 450 m NE                  
of the Wilgehoutrivier. The deep existing pit on the site is excavated into massive to crudely                
bedded, well-jointed, clast-poor Dwyka tillites (Elandsvlei Formation) which are also exposed           
in a streambed to the northeast and very shallow erosion gullies traversing the eastern              
portion of the area. There is no evidence for interglacial mudrocks while the well-bedded              
post-Glacial Prince Albert Formation crops out outside, and to the south of, the borrow pit               
area. The majority of the flat-lying portions of the pit area are disturbed at surface by previous                 
mining and agricultural activities. Surface gravels of colluvial and alluvial origin here comprise             
polymict Dwyka erratics, angular Ecca Group mudrocks, wackes and koffieklip (including           
sparse flaked artefacts) as well as brownish-weathering, cannon ball-sized spheroidal          
carbonate concretions (“elephant balls”) of diagenetic origin that are apparently not           
fossiliferous.  

282 S33°10'36.4" 
E20°45'57.0"  
 

Portion 6 of Farm 104 DT4 . The quarry site lies within the Dwyka Group (Elandsvlei               
Formation) outcrop area situated in the core of a W-E trending anticline to the north of the                 
N1. A prominent-ridge of Ecca Group rocks (Soutkloof se Berg) runs just to the north with a                 
small river course at its foot, some 200-300 m NE and outside the pit study area. The Dwyka                  
bedrocks on site are often massive and clast-poor but include boulder-rich zones as well as               
linear bodies of densely-gravely diamictite (possibly dewatering injection dykes). Away from           
the river surface gravels are polymict, including a range of Dwyka eratic lithologies as well as                
ferruginous carbonate concretions. Concentrations of brownish, gritty to finely gravelly          
sandstone on the ridge crest may be downwasted esker sandstones or glacial outwash fan              
bodies. Good exposures of quartz-veined, clast-poor to bouldery Dwyka tillite are seen in the              
riverbed nearby, with poorly-sorted alluvial gravels on the river banks. 

287 S33°11'42.1" 
E20°38'58.6"  
 

Farm 277 BP8. The pit site lies c. 2 km NE of Ghaapkop, between the N1 and a small incised                    
tributary of the Bobbejaanrivier. The site is underlain by olive to brownish-weathering Prince             
Albert Formation tabular-bedded shaly mudrocks, chert-like silicified mudrocks (possibly         
tuffites) and thin wackes, with zones of resistant-weathering, lenticular phosphatic          
concretions of diagenetic origin. The bedrocks are generally brittle and well-jointed with local             
development of snuff-box weathering. Parts of the Prince Albert succession within and            
adjoining the pit area are tightly folded, as well seen in stream and river bank cuttings.                
Surface gravels are mainly thin and composed of angular blocks of wacke, vein quartz and               
phosphatic concretionary material, with sparse flaked artefacts of yellowish-weathering, pale          
grey Matjiesfontein chert and other dark grey cherty material. Thick (several m) angular             
colluvial and alluvial gravels overlie the folded Prince Albert Formation along the river banks,              
outside the pit project area.  

299 S33°12'54.3" 
E20°36'40.3"  
 

Grootwater 270 BP7 . The pit site lies in gently sloping Karoo bossieveld terrain on the south                
side of the N1. Prominent-weathering tabular beds of highly-ferruginised (and probably           
Mn-rich) Prince Albert mudrock are also seen here. The surface gravels are fine and              
comprise ferruginised mudrock flakes and vein quartz. Bedrock exposure is generally poor,            
apart from long N1 road cuttings through strongly folded, tabular-bedded Prince Albert            
Formation grey-green mudrocks at km 57, a possible small borrow pit and several test pits.               
Rock rubble excavated from the cutting lies within the area. The Matjiesfontein Chert             
(Collingham Fm) is well-exposed some 400 m NE of the pit area. 
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Appendix 3: CHANCE FOSSIL FINDS PROCEDURE:  N1 (Section 4) either side of Matjiesfontein Village near Laingsburg 

Province & region: Western Cape, Laingsburg District  

Responsible Heritage 

Management 

Authority 

HERITAGE WESTERN CAPE (Contact details: Protea Assurance Building, Green Market Square, Cape Town 8000. 

Private Bag X9067, Cape Town 8001. Tel: 086-142 142. Fax: 021-483 9842. Email: hwc@pgwc.gov.za) 

Rock unit(s) 
Witteberg Group (Floriskraal & Waaipoort Fms), Dwyka Group (Elandsvlei Fm), Ecca Group (Prince Albert, Whitehill, 

Collingham & Vischkuil Formations), Late Caenozoic alluvium. 

Potential fossils 
In bedrocks: fossil fish, mesosaurid reptiles, vascular plants incl. petrified wood, trace fossil assemblages. In colluvium and 

alluvium: teeth, bones and horncores of mammals. 

ECO protocol 

1. Once alerted to fossil occurrence(s): alert site foreman, stop work in area immediately (N.B. safety first!), safeguard site 

with security tape / fence / sand bags if necessary. 

2. Record key data while fossil remains are still in situ: 

● Accurate geographic location – describe and mark on site map / 1: 50 000 map / satellite image / aerial photo 

● Context – describe position of fossils within stratigraphy (rock layering), depth below surface 

● Photograph fossil(s) in situ with scale, from different angles, including images showing context (e.g. rock               

layering) 

3. If feasible to leave fossils in situ: 

● Alert Heritage Resources   

Authority and project   

palaeontologist (if any)   

who will advise on any     

necessary mitigation 

● Ensure fossil site remains    

safeguarded until  

clearance is given by the     

Heritage Resources  

Authority for work to    

resume 

3. If not feasible to leave fossils in situ (emergency procedure only): 

 

● Carefully remove fossils, as far as possible still enclosed within the           

original sedimentary matrix (e.g. entire block of fossiliferous rock) 

● Photograph fossils against a plain, level background, with scale 

● Carefully wrap fossils in several layers of newspaper / tissue paper /            

plastic bags 

● Safeguard fossils together with locality and collection data (including         

collector and date) in a box in a safe place for examination by a              

palaeontologist 

● Alert Heritage Resources Authority and project palaeontologist (if any)         

who will advise on any necessary mitigation 

4. If required by Heritage Resources Authority, ensure that a suitably-qualified specialist palaeontologist is appointed as 

soon as possible by the developer. 

5. Implement any further mitigation measures proposed by the palaeontologist and Heritage Resources Authority 

Specialist 

palaeontologist 

Record, describe and judiciously sample fossil remains together with relevant contextual data (stratigraphy / sedimentology 

/ taphonomy). Ensure that fossils are curated in an approved repository (e.g. museum / university / Council for Geoscience 

collection) together with full collection data. Submit Palaeontological Mitigation report to Heritage Resources Authority. 

Adhere to best international practice for palaeontological fieldwork and Heritage Resources Authority minimum standards. 

 
 

 



 

 

HWC PROCEDURE: CHANCE FINDS OF PALAEONTOLOGICAL MATERIAL 

June 2016 

 

Introduction 

This document is aimed to inform workmen and foremen working on a construction and/or 

mining site. It describes the procedure to follow in instances of accidental discovery of 

palaeontological material (please see attached poster with descriptions of 

palaeontological material) during construction/mining activities.  This protocol does not 

apply to resources already identified under an assessment undertaken under s. 38 of the 

National Heritage Resources Act (no 25 of 1999). 

 

Fossils are rare and irreplaceable. Fossils tell us about the environmental conditions that 

existed in a specific geographical area millions of years ago. As heritage resources that 

inform us of the history of a place, fossils are public property that the State is required to 

manage and conserve on behalf of all the citizens of South Africa. Fossils are therefore 

protected by the National Heritage Resources Act and are the property of the State. 

Ideally, a qualified person should be responsible for the recovery of fossils noticed during 

construction/mining to ensure that all relevant contextual information is recorded.  

 

Heritage Authorities often rely on workmen and foremen to report finds, and thereby 

contribute to our knowledge of South Africa’s past and contribute to its conservation for 

future generations. 

 

Training 

Workmen and foremen need to be trained in the procedure to follow in instances of 

accidental discovery of fossil material, in a similar way to the Health and Safety protocol. A 

brief introduction to the process to follow in the event of possible accidental discovery of 

fossils should be conducted by the designated Environmental Control Officer (ECO) for the 

project, or the foreman or site agent in the absence of the ECO 

 

It is recommended that copies of the attached poster and procedure are printed out and 

displayed at the site office so that workmen may familiarise themselves with them and are 

thereby prepared in the event that accidental discovery of fossil material takes place. 

  

Actions to be taken 

One person in the staff must be identified and appointed as responsible for the 

implementation of the attached protocol in instances of accidental fossil discovery and 

must report to the ECO or site agent. If the ECO or site agent is not present on site, then the 

responsible person on site should follow the protocol correctly in order to not jeopardize the 

conservation and well-being of the fossil material.  

 

Once a workman notices possible fossil material, he/she should report this to the ECO or site 

agent. 

 

 



 

 

 

 

Procedure to follow if it is likely that the material identified is a fossil:   

 

i. The ECO or site agent must ensure that all work ceases immediately in the vicinity of the 

area where the fossil or fossils have been found; 

 

ii. The ECO or site agent must inform HWC of the find immediately. This information must 

include photographs of the findings and GPS co-ordinates; 

 

iii. The ECO or site agent must compile a Preliminary Report and fill in the Fossil Discoveries: 

HWC Preliminary Record Form within 24 hours without removing the fossil from its original 

position. The Preliminary Report records basic information about the find including:  

 

● The date  

● A description of the discovery 

● A description of the fossil and its context (e.g. position and depth of find)  

● Where and how the find has been stored 

● Photographs to accompany the preliminary report (the more the better): 

➔ A scale must be used 

➔ Photos of location from several angles 

➔ Photos of vertical section should be provided 

➔ Digital images of hole showing vertical section (side); 

➔ Digital images of fossil or fossils. 

 

Upon receipt of this Preliminary Report, HWC will inform the ECO or site agent whether or 

not a rescue excavation or rescue collection by a palaeontologist is necessary. 

 

v.     Exposed finds must be stabilised where they are unstable and the site capped, e.g. with 

a plastic sheet or sand bags. This protection should allow for the later excavation of the 

finds with due scientific care and diligence. HWC can advise on the most appropriate 

method for stabilisation. 

vi.    If the find cannot be stabilised, the fossil may be collect with extreme care by the ECO 

or the site agent and put aside and protected until HWC advises on further action. Finds 

collected in this way must be safely and securely stored in tissue paper and an 

appropriate box. Care must be taken to remove the all fossil material and any 

breakage of fossil material must be avoided at all costs. 

 

No work may continue in the vicinity of the find until HWC has indicated, in writing, that it is 

appropriate to proceed.  

 

 



 

 

FOSSIL DISCOVERIES: HWC PRELIMINARY RECORDING FORM 

Name of project:  

Name of fossil location: 

 

 

Date of discovery:  

Description of situation in which 

the fossil was found: 

 

Description of context in which 

the fossil was found: 

 

Description and condition of fossil 

identified: 

 

GPS coordinates: Lat: Long:  

If no co-ordinates available then 

please describe the location: 

 

Time of discovery:  

Depth of find in hole  

Photographs (tick as appropriate 

and indicate number of the 

photograph) 

Digital image of vertical 

section (side) 

 

 Fossil from different angles  

 Wider context of the find  

Temporary storage (where it is 

located and how it is conserved) 

 

Person identifying the fossil Name: 

Contact: 

Recorder Name: 

Contact: 

Photographer Name: 

Contact: 



Palaeontology: what is a fossil? 

  

Fossils are the traces of ancient life (animal, plant 

or microbial) preserved within rocks and come in 
two forms: 

• Body fossils preserve parts, casts or impressions 

of the original tissues of an organism (e.g. bones, 

teeth, wood, pollen grains); and 

• Trace fossils such as trackways and burrows 

record ancient animal behaviour.  

 

How to report chance fossil finds: 

What should I do if I find a fossil during 
construction/mining?  

 

If you think you have identified a fossil: 

 

Immediately inform the ECO or Site Agent. 

He/she will then contact HWC and write a report 

and if necessary operations will stop in that 

specific area until the fossil is recovered 

Types of palaeontological finding - What does a fossil look like? 
  

Fossils vary in size, from fossilised tree trunks and dinosaur bones down to very small animals or plants. 

Finds can be individual fossils (one isolated wood log or bone) or clusters and beds (several bones, 

teeth, animal or plant remains, trace fossils in close proximity or bones resembling part of a skeleton). A 

bed of fossils is a layer with many fossil remains.  

  

Below there is a list of few examples of fossils which may be identified during excavations in the Western 

Cape.  

Image Description 

Snail shells and 

other shells 

      Bones of larger 

animals 

  Large burrows 

made by moles 

and other animals 

Traces made by 

burrowing insects 

(ants, wasps, dung-

beetles etc.). 

Image Description 

Leaves 

  

      Fossil wood 

  The remains of fish 

and marine life 

(e.g. teeth, scales, 

starfish) 

Stromatolites 

Animal footprints Heritage Western Cape 

ceoheritage@westerncape.gov.za 

021 483 5959 

www.hwc.org.za  
Images provided by Dr John Almond 
 
Text by HWC’s Archaeology, Palaeontology & Meteorites Committee June 2016 

mailto:ceoheritage@westerncape.gov.za
http://www.hwc.org.za/


 
APPENDIX 4: HWC Response to NID dated 18 June 2018 
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APPENDIX 5: Results of Public Participation Process 

(to be completed once the PPP is concluded) 
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