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1. Executive Summary 
 

Delta Built Environment Consultants have been appointed by Ehurhuleni Metropolitan 

Municipality as the Environmental Assessment Practitioner for one of the roads and 

stormwater drainage projects. This project is for the upgrade and expansion of Vlakplaats 

Road and bridge between Katlehong and Vosloorus.  

 

The rocks in the area are of ancient lacustrine and volcanic origin (Pretoria Group) but at the 

surface are sedimentary rocks of the Vryheid Formation (Ecca Group, Early Permian). 

Although the area is highly disturbed from earlier agricultural and mining activity and fossils 

have not previously been reported from here, the Vryheid Formation rocks could potentially 

contain fossil plants of the Glossopteris flora, especially if there are shales and mudstones 

associated with the coal seams. Since there is a very small chance that fossil plants could be 

discovered when excavations or construction commences a Chance Find protocol and 

monitoring programme have been added to the report and should be included in the 

Environmental Management Programme (EMPr). It is concluded that the project may 

continue as far as the paleontology is concerned because the significance is low.  No further 

study is required for the EIA process. 

 

 

2. Palaeontological Impact Assessment for the proposed Upgrade of the 

link road (Vlakplaats Street) between Katlehong and Vosloorus, 

Ekurhuleni Metropolitan Municipality, Gauteng Province   

 
2.1 Background  

 

The Consultant, Delta Built Environment, has been appointed by the Ekurhuleni 

Metropolitan Municipality Department (EMM) to perform environmental planning and 

related work for the proposed upgrade of the link road (Vlakplaats Street) between 

Katlehong and Vosloorus, Ekurhuleni Metopolitan Municipality, Gauteng Province. The 

project entails undertaking the process of obtaining Environmental Authorisation in terms of 

the National Environmental Management Act (Act 107 of 1998); Environmental Impact 

Assessment (EIA) Regulations 2014 (GN R. 982) and a Water Use License Application, in 

terms of The National Water Act (Act 36 of 1998). 

 

The National Heritage Resources Act (Act 25 of 1999) and the National Environmental 

Management Act (Act 107 of 1998) requires that the proposed development must be 

preceded by the relevant impact assessment, in this case for palaeontology.  

 

This report complies with the requirements of the NEMA and Environmental Impact 

Assessment (EIA) regulations of 2014, as amended on 07 April 2017 (GNR 326). The table 

below provides a summary of the requirements, with cross references to the report sections 

where these requirements have been addressed. 

 



Table 1:  Specialist report requirements in terms of Appendix 6 of the EIA Regulations 

(2014), as amended. 

 

A specialist report prepared in terms of the Environmental Impact Regulations of 2014, as 

amended must contain: Relevant section in report 

Details of  the specialist who prepared the report  Prof Marion Bamford 

The expertise of that person to compile a specialist report including a curriculum vitae  Palaeontologist (PhD Wits 

1990) CV attached 

A declaration that the person is independent in a form as may be specified by the 

competent authority  Page 2 

An indication of the scope of, and the purpose for which, the report was prepared  Section 2.1, page 4 

a) an indication of the quality and age of base data use for the specialist report Page 6  

b) a description of existing impacts on the site, cumulative impacts of the proposed 

development and levels of acceptable change Page 10 

The date and season of the site investigation and the relevance of the season to the 

outcome of the assessment 

 n/a Seasons make no 

difference to fossils 

A description of the methodology adopted in preparing the report or carrying out the 

specialised process  Section 3, page 6 

The specific identified sensitivity of the site related to the activity and its associated 

structures and infrastructure  See table 2 

An identification of any areas to be avoided, including buffers  n/a 

A map superimposing the activity including the associated structures and infrastructure on 

the environmental sensitivities of the site including areas to be avoided, including buffers;  n/a 

A description of any assumptions made and any uncertainties or gaps in knowledge;  Section 6, page 11 

A description of the findings and potential implications of such findings on the impact of 

the proposed activity, including identified alternatives, on the environment  Section 5, p 10 

Any mitigation measures for inclusion in the EMPr Appendix B, p 14 

Any conditions for inclusion in the environmental authorisation Appendix B, p 14 

Any monitoring requirements for inclusion in the EMPr or environmental authorisation Appendix B, p 14 

A reasoned opinion as to whether the proposed activity or portions thereof should be 

authorised and regarding the acceptability of the proposed activity or activities; and Section 7, page 12 

If the opinion is that the proposed activity or portions thereof should be authorised, any 

avoidance, management and mitigation measures that should be included in the EMPr, and 

where applicable, the closure plan Section 5, page 10 

A description of any consultation process that was undertaken during the course of 

carrying out the study  Section 3 page 6 

A summary and copies of any comments that were received during any consultation 

process  n/a (Section 3, p 6) 

Any other information requested by the competent authority.   n/a 

 

 

3. Methods and Terms of Reference 

 

a) In order to determine the likelihood of fossils occurring in the affected area geological 

maps, literature, palaeontological databases and published and unpublished records 

will be consulted. These are mostly held at the Evolutionary Studies Institute (ESI), 

University of the Witwatersrand and are current. 

 



b) If fossils are likely to occur then a site visit must be made by a qualified 

palaeontologist during the EIA phase to locate and assess the fossils and their 

importance. The specialist should have over 10 years of field experience. 

 

c) Unique or rare fossils should either be collected (with the relevant South African 

Heritage Resources Agency (SAHRA) permit) and removed to a suitable storage and 

curation facility, for example a Museum or University palaeontology department or 

protected on site. The ESI is a recognised repository and has two full-time curators. 

 

d) Common fossils can be sacrificed if they are of minimal or no scientific importance but 

a representative collection could be made if deemed necessary. 

 

e) The published geological and palaeontological literature, unpublished records of fossil 

sites, catalogues and reports housed in the Evolutionary Studies Institute, University of 

the Witwatersrand, and SAHRA databases were consulted to determine if there are 

any records of fossils from the sites and the likelihood of any fossils occurring there. 

 

 

3.1 Consultation Process: 

 

No consultations were carried out during the desktop study.  

 

 

 

 
 

Figure 1: Area for the proposed road upgrade (green lines) of Vlakplaats Road between 

Kathlehong and Vosloorus Googlemap provided by Deltabec. 



4. Locality, geology and environment 
 

4.1 Project location and geological setting 

 

The location of the proposed road and bridge upgrade is Vlakplaats Road which runs east-

west between Katlehong and Vosloorus, near Alberton, southeast of Johannesburg. This is a 

high density area with housing, shops and associated infrastructure. The road link traverses 

a section of undeveloped veld area that is a wetland with reeds and dense vegetation 

(Figure 1). The dominant rocks in this area are the sediments of the Karoo Supergroup, 

specifically the Vryheid Formation. There are also ancient rocks in the area of the Pretoria 

Group (Figure 2; Table 2). 

 

 

 
 

Figure 2: Geological map of the area around Vosloorus with the proposed road upgrade site, 

approximate, indicated by an arrow. Abbreviations of the rock types are explained in Table 

2. Map enlarged from the Geological Survey 1: 1 000 000 map 1984.  

 

 

Table 2: Explanation of symbols for the geological map and approximate ages (Barker et al., 

2006; Erikssen et al., 2006. Johnson et al., 2006; McCarthy, 2006; van der Westhuizen et al., 

2006). SG = Supergroup; Fm = Formation. 

 

Symbol Group/Formation Lithology Approximate Age 

Jd Jurassic dolerite dykes Dolerite Ca 180 Ma 

Pv Vryheid Fm, Ecca Group Sandstone, shale, coal Early Permian 296-269 

Ma 

C-Pd Dwyka  Tillite, sandstone, 

mudstone, shale 

Upper Carboniferous, 

Early Permian 295-290 



Symbol Group/Formation Lithology Approximate Age 

Ma 

Vm Malmani subgroup, 

Chuniespoort Group 

Dolomite, chert 2642 – 2500 Ma 

Vbr Black Reef Fm Quartzite, 

conglomerate, shale, 

basalt 

>2642 Ma 

Vdi Diabase Diabase  

Rk Klipriviersberg Group, 

Ventersdorp Supergroup 

Mafic and felsic lavas, 

quartzites, shales 

conglomerates 

Late Archaean 

>2700 Ma 

Rw Witwatersrand Supergroup 

(undifferentiated) 

Quartzite, shale Ca 2950 – 2750 Ma 

Rt Turfontein Subgroup, Central 

Rand Group, Witwatersrand 

SG 

Conglomerate, 

quartzite 

 

Rjo Johannesburg Subgroup, 

Central Rand group, 

Witwatersrand SG 

Quartzite, 

conglomerate, shale 

 

Rg Government Subgroup, West 

Rand Group, Witwatersrand 

SG 

Quartzite, shale  

Rh Hospital Hill, West Rand 

Group, Witwatersrand SG 

Shale, quartzite  

Z, Zhh Basement complex of the 

Johannesburg Dome 

Gneiss, migmatite, 

granodiorite 

3340 Ma 

   

4.2 Geology 

 

The oldest rocks in the area are the basement rocks (ultramafic rocks, gneiss, migmatite and 

granodiorite) of the Johannesburg Dome to the north of the project site. To the east, north 

and south are a variety of ancient rocks of the Witwatersrand Supergroup and the 

Klipriviersberg Group, ranging in age from 3340 to 2150 Ma (million years). These rocks are 

all volcanic (produced by early volcanic activity, i.e. igneous rock that came up to the 

surface) or plutonic (igneous rock that solidified far below the earth’s surface) in origin. The 

road is situated on sandstones, shales and possibly thin coals of the Early Permian Ecca, 

Vryheid Formation of the Karoo Supergroup. Farther east are extensive Jurassic dolerite 

dykes. 

 

The sediments of the Vryheid Formation overlie an uneven Dwyka floor, which is controlled 

by the topography of the pre-Karoo platform upon which the Karoo sediments were 

deposited. The Vryheid Formation is present in parts to the south of Johannesburg and is 

very thin in this area (Johnson et al., 2006) and does not have economically viable coal 

resources. This area does not preserve the coal seams that are typical of the Main Karoo 

Basin and coalfields of Mpumalanga and KwaZulu Natal and is better known for its gold 

reserves.  

 



4.3 Palaeontology 

(Refer to Figure 3 for SAHRIS palaeosensitivity)  

 

The Black Reef Formation and Malmani Subgroup contain banded ironstone and dolomites, 

which although were formed by the chemical activities of ancient algae, photosynthesis and 

oxygen production, are not known to have preserved fossil algae near Kathlehong and 

Vosloorus.  

 

The Dwyka Formation represents the receding glacial deposits from the Upper 

Carboniferous and Early Permian, a time period when land plants were abundant in the 

warmer regions. Rare Dwyka fossils (Glossopteris leaves, Stigmaria roots, lycopods and 

sphenophytes; Plumstead, 1969) have been reported from near Vereeniging, about 75-

100km southwest of Ekuruhleni but nothing from this area. Likewise, no fossil plants of the 

Glossopteris flora have been reported from the Vryheid Formation around here.  There is no 

coal mining in this region, probably because the coal seams are not economic or are 

severely altered by the intrusive dolerite dykes which are abundant to the south. All these 

rocks are too old for vertebrate body fossils.  

 

Even though the project site is located within very high palaeontological sensitivity zone, the 

proposed site for the road and bridge upgrade is highly disturbed from previous and current 

residential and industrial buildings, infrastructure and roads, to the west and east of the 

road route, so any surface fossils that may occur in the Vryheid Formation would be very 

weathered and unrecognizable. The main part of the road will pass through a wetland (seen 

on the Googlemap) so any potential surface fossils would have been destroyed by the water 

and vegetation as a natural process. There is, however, a small chance that fossil plants 

could be found below ground where new excavations for road and building foundations are 

made (Figure 3).   

 

 

 

 
 

Figure 3: SAHRIS palaeosensitivity map. Katlehong-Vosloorus are shown within the blue 

rectangular outline. Colours indicate the following degrees of sensitivity: red = very highly 

sensitive; orange/yellow = high; green = moderate; blue = low; grey = insignificant/zero. 



 

Even though the project site is located within a very high palaeontological sensitivity zone 

(Figure 3), the proposed site for the road and bridge upgrade is not likely to have any fossil 

material on the surface because of previous activity. Any fossil material would be below the 

ground surface. There is, however, a small chance that fossil plants could be found where 

new excavations are made.   

 

 

5. Impact assessment 
 

Using the criteria listed in the amended 2014 EIA Regulations, GNR 326, the impact on the 

Palaeontology of the proposed development has been assessed (Tables 3-6) and found to be 

very low.   
 

Table 3: Summary of the evaluation of Potential Impacts associated with the Construction 

of the Facility at the Scoping Phase 

 

Impact: Destruction of fossils 

 

Fossils could be destroyed by the clearing of the site and excavations unless care is taken to 

remove them before such activities occur. 

 

Issue  Nature of Impact Extent of Impact 

 

No-Go Areas 

 

Loss of potential 

palaeontological 

heritage 

 

If present and 

scientifically important 

(i.e. rare, or 

exceptionally well-

preserved), fossils 

should be carefully 

removed (after a 

SAHRA permit has 

been obtained) and 

curated in a recognised 

facility 

Local 

 

 

n/a Fossils can be 

removed from the 

site 

 

Gaps in knowledge 

and 

recommendations 

for further study. 

Fossils are unlikely to be preserved on the site because surface fossils 

would have been weathered and the site is already very disturbed, but 

this is unknown until the ground is penetrated. 

 

Recommendation:  The value of fossil heritage at the site will be 

required to be considered through the EIA phase impact assessment. 

 

Residual risk None 

 

 

There will be no impacts on the fossil heritage during the operation phase because there 

will be no further excavations. 



 

Cumulative Impact: Destruction of fossils 

 

Any surface fossils would have been destroyed by previous agricultural activities operations; 

if any fossils occur below the standard depth for foundations they would not be affected by 

the proposed project. The overall cumulative impact of the project and other projects in the 

area are considered to be of low significance.   
 

 

 

6. Assumptions and uncertainties 
 

Based on the geology of the area and the palaeontological record as we know it, it can be 

assumed that the formation and layout of the basement rocks, dolomites, sandstones, 

shales, coals, quartzites, basalts and volcanic rocks are typical for the country and do not 

contain any fossil material. The sediments of the Vryheid Formation could contain 

impression fossils of plants of the Glossopteris flora, however, they have yet to be recorded 

from the Katlehong-Vosloorus site. 

 

Fossil databases are kept up to date but no recent studies have been done in this area as 

there are very few paleontologists in the country. The geological maps are updated 

frequently but he SAHRIS Palaeosensitivity map only indicates the POTENTIAL of finding 

fossils.  

 

 

7. Conclusion and Recommendation 

 

It is unlikely that any fossils occur in the surface areas of the proposed project as these areas 

are already highly disturbed by agricultural and urban activities. Furthermore, no fossils 

have been recorded from this area. Nonetheless rocks of this type and age are potentially 

fossiliferous, as indicated in the SAHRIS palaeosensitivity map (Figure 3). As there is a 

chance find, a monitoring protocol is recommended (Appendix A) to be implemented.  

 

As far as the palaeontology is concerned the proposed road and bridge upgrade of Vlakpllats 

Road between Katlehong and Vosloorus will not result in any detrimental impacts on fossil 

heritage.  The project is considered to be acceptable from a palaeontology perspective and 

there is no reason why the project should not proceed. Any further palaeontological 

assessment would only be required after excavations have commenced and if fossils are 

found by the geologist or environmental personnel.  It is therefore recommended that no 

palaeontological impact assessment is required during the EIA phase of the project.  It is 

furthermore recommended that the monitoring protocol be included in the EMPr. 
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Appendix A:  example of fossils that could be found 
 

 
Figure 5: Examples of fossil leaf impressions and compressions of the Glossopteris flora 

(Ecca Group) that could possibly be found.  



 

 

Appendix B: 
 

Monitoring Programme for Palaeontology – to commence once the excavations begin. 

 

1. The following procedure is only required if fossils are seen on the surface and 

when construction commences.  

2. When construction begins for foundations for buildings, road access, etc., the 

rocks must be given a cursory inspection by the environmental officer or 

designated person.  Any fossiliferous material (trace fossils, plants, insects, bone, 

coal) should be put aside in a suitably protected place. This way the construction 

activities will not be interrupted. 

3. Photographs of similar fossil plants must be provided to the developer to assist in 

recognizing the fossil plants in the shales and mudstones (for example see Figure 

4).  This information must be built into the EMPr’s training and awareness plan 

and procedures. 

4. Photographs of the presumed fossils should be sent to the palaeontologist for a 

preliminary assessment. 

5. As and when required, the palaeontologist should visit the site to inspect the 

selected material that has been retrieved by the responsible person before 

crushing, removal or disposal.  The frequency of inspections should be 

determined by the amount of material put aside and the response of the 

palaeontologist on the photographs sent to him/her of the potential fossils. 

6. Fossil plants or vertebrates that are considered to be of good quality or scientific 

interest by the palaeontologist must be removed, location GPS recorded, plus 

stratigraphy recorded, catalogued and housed in a suitable institution where 

they can be made available for further study. Before the fossils are removed 

from the site a SAHRA permit must be obtained. Annual reports must be 

submitted to SAHRA as required by the relevant permits (should they be 

required).  

7. A final report by the palaeontologist must be sent to SAHRA once the 

construction has been completed, if there are any fossils found. 

8. If no fossils are found at completion of construction, then no further monitoring 

is required. 

 

  



Appendix C: 
 

Mitigation measures to be included in the Environmental Management 

Programme (EMP) 

 

Objective: Protection of fossil heritage. 

 

Project 

Components 

Excavation for foundations or infrastructure that would penetrate 

below (more than standard depth of +/- 2-3m) the ground surface 

to any potential fossils. 

Potential impact Deep excavations would reveal fossils – if present – and potentially 

destroy them 

Activity/Risk 

source 

Deep excavations 

Mitigation: 

Target/Objective 

No prior mitigation. Once the development has commenced and if 

fossils are found then the responsible person must collect and 

preserve a representative sample of fossils 

 

Mitigation: 

action/control 

Responsibility Timeframe 

Once excavations begin the 

responsible person must 

check the rocks and 

sediments for fossil plants 

(example of such plants in 

Figure 4) and photographs 

taken and sent to the 

palaeontologist 

Geologist, project manager 

or Environmental officer 

Construction period 

If the fossils are of scientific 

interest then a collecting 

permit must be obtained 

from SAHRA 

Palaeontologist When notified by the 

responsible person that 

fossils have been seen and 

put aside for viewing 

Collection of a 

representative sample of 

fossils to be housed in a 

recognised institute 

Palaeontologist As soon as notified of their 

presence 

 

Report sent to SAHRA Palaeontologist On completion of the 

collecting visit 

 

Performance 

Indicator 

Site manager/project manager should check that the rocks are 

being inspected 

Monitoring Due process as above for mitigation. The palaeontology monitoring 

is only relevant for the excavation/foundation phase 

 


