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1 Introduction 

1.1 Project Background1 

Digby Wells Environmental (hereafter Digby Wells) completed an Environmental Impact 

Assessment (EIA) and Environmental Management Programme (EMPr) for Ixia Coal (Pty) 

Ltd (hereafter Ixia Coal) in support of the latter’s Mining Right Application (MRA) for the 

proposed Imvula Open Pit Coal Mine (Imvula Project) near Secunda, Mpumalanga Province.  

The MRA was submitted to the Department of Mineral Resources (DMR) in accordance with 

the Minerals and Petroleum Resources Development Act, 2002 (Act No. 28 of 2002) 

(MPRDA). The supporting EIA and EMPr are currently out for public review in accordance 

with the EIA Regulations, 2014. The EIA included a Heritage Resources Management 

(HRM) process during which the following documents were completed and submitted to the 

South African Heritage Resources Agency (SAHRA) and Mpumalanga Provincial Heritage 

Resources Authority (MPHRA) in accordance with Section 38 of National Heritage 

Resources Act, 1999 (Act No. 25 of 1999) (NHRA): 

■ A Notification of Intent to Develop (NID); 

■ Heritage Scoping Report (HSR); and 

■ Heritage Impact Assessment (HIA). 

These reports were submitted online via the South African Heritage Resources Information 

System (SAHRIS) and allocated the case ID number 8831. 

SAHRA issued Interim Comment on the HSR on 16 March 2016 require the completion of a 

specialist Palaeontological Impact Assessment (PIA) for the proposed Project. This 

document constitutes the PIA as an addendum to the submitted HIA report to inform the 

Environmental Management Plan (EMP) Report for the proposed Imvula Project.  

1.2 Terms of reference 

The Terms of Reference for the PIA were based on the requirements contained in the 

SAHRA Interim comment.  The PIA needed to include:  

■ Consultation of geological maps, palaeontological databases, published and 

unpublished records, and peer-reviewed literature; 

■ Assessment of palaeontological sensitivity of the proposed project area; and 

■ Recommendations for palaeontological monitoring programme. 

                                                

1
 Detailed project descriptions, including consideration of alternatives, definitions, legal frameworks and baseline 
cultural landscape descriptions were reported on in the HSR and not repeated in this report for the sake of 
brevity. 
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2 Methodology 

The following activities were completed to compile the PIA report: 

■ Desktop survey of geological maps and palaeontological databases; and 

■ A review of relevant published and unpublished literature, including a review of the 

unpublished HSR submitted to SAHRA and MPHRA; 

 

3 Potential fossil plants in the Karoo-aged deposit of the Imvula 

Project2 

The Vryheid Formation3 is the main potential fossiliferous rock underlying the site-specific 

study are of the Project. It is inherently associated with coal and fossil plants.  

Fossil plants in general resemble modern plants – leaves of various shapes and sizes, twigs 

with leaf scars long the surface, chunks of wood, seeds, cones, ferns, etc. These fossils are 

more likely to be recognised in the shales between the coal seams or in fine grained 

mudstones and shales. They may be found in sandstone, but are not as well preserved. The 

colour of the matrix can be black, red, grey, white and the fossil plant may be an impression 

(no colour difference) or be stained with some mineral and so easy to see. 

Brief descriptions of the typical fossil plants that may be expected in the Vryheid Formation 

are provided below. 

3.1 Glossopteris 

Glossopteris leaves resemble feathers with a midrib and veins, stained orange by iron 

chelate on a white kaolin matrix. Figure 1a depicts a mat of leaves of several types. In coal 

deposits they would be black on a grey matrix. The specimen was a seed fern and the 

leaves grew in spirals at the ends of stems of bushes or trees.  Figure 1d represents a well-

preserved example of a fern, black on grey, and Figure 1g another example of Glossopteris 

leaves stained black or red on a grey matrix.  

The Dicroidium species is depicted in Figure 1e. This is a seed fern with the stem dividing in 

two. Dicroidium sp. Is extinct and usually found in Triassic sediments and associated with 

slightly younger coal. 

                                                

2
 The detailed geological and palaeontological baseline contained in the HSR was reviewed by Prof. Bamford 
and not repeated in this PIA report. 

3
 Note: In the HSR, the the Vryheid Formation was incorrectly identified as the Madzaringwe Formation. This was 
due to the use of outdated geological plans and information. The Madzaringwe Formation is exclusively 
associated with the Tshipise Basin of the Limpopo Belt (Johanson, et al., 2006) and does not occur in the 
regional study area. 
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A root impression of Glossopteris, called Vertebraria is depicted in Figure 1f. Note the 

central longitudinal hard section and the alternating hollows or depressions along the sides. 

These roots were adapted for growing in swamps so have sections of soft tissue or 

aerenchyma (now depressions) for gas exchange. 

This is the most common plant group of the coal deposits and is now extinct. Size range of 

leaves 5-80cm long but more commonly 10-20cm long. Figure 1b depicts another fern 

stained slightly and not flat on the surface as is more common.  

Many ferns still live today. Size range 5-80cm but usually fragmented. 

3.2 Calamites 

Figure 1c depicts a Calamites stem with notable longitudinal striations along the stem and 

occasional horizontal lines that are the nodes where long, narrow leaves or roots would have 

been attached.  

Calamites was a reed-like plant and the large forms are extinct. Today we have small 

versions only – Equisetum spp. 

3.3 Animal fossils 

Fossil mammal-like reptiles and mammals are known to be associated with coal deposits. 

The bone fragments depicted in Figure 1h are partially buried in the hard grey rock. This 

would be part of a mammal-like reptile skeleton.  
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Figure 1: Composite of possible Karoo-aged fossil plants that may be identified within 

the Project Area 
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4 Summary discussion and recommendations 

On the basis of the previous reports submitted but Digby Wells, as well as the geological and 

palaeontological context summarised in the HSR report, it is strongly recommended that a 

Fossil Monitoring Programme be adopted for operational activities.  

If fossil plant material is discovered during development of the infrastructure, then it is 

strongly recommended that a professional palaeontologist, preferably a palaeobotanist, be 

called to assess the importance and rescue them if necessary (with the relevant SAHRA 

permit). Where deemed to be of scientific interest then further visits by a professional 

palaeontologist would be required to collect more material. Given the shortage of such 

qualified people in South Africa and the stringent safely laws for underground access by the 

mining companies, any long term monitoring of the fossils is impractical. Nonetheless a 

monitoring programme is outlined below. 

4.1 Proposed Palaeontological Monitoring Programme 

The following procedure is only required if and when mining commences. The surface 

activities would not impact on the fossil heritage as the coals and any associated fossil 

plants are below ground.  

1. When mining operations commence the shales and mudstones (of no economic 

value) must be given a cursory inspection by the mine geologist or designated 

person before being added to the dumps used by the mine. Any fossiliferous material 

should be put aside in a suitably protected place. This way the mining activities will 

not be interrupted. 

2. Photographs of similar fossil plants must be provided to the mine to assist in 

recognizing the fossil plants in the shales and mudstones (Figure 1). 

3. On a regular basis, to be agreed upon by the mine management and the qualified 

palaeobotanist sub-contracted for this project, the palaeobotanist should visit the 

mine to inspect the selected material and check the dumps where feasible. The 

frequency of inspections should be monthly. If the geologist/deputy is diligent and 

extracts the fossil material then inspections can be less frequent. 

4. Fossil plants considered to be of good quality or scientific interest by the 

palaeobotanist must be removed, catalogued and housed in a suitable institution 

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

from the mine a SAHRA permit must be obtained. Annual reports must be submitted 

to SAHRA. 

5. If any underground inspection is deemed necessary then the normal safety 

procedures that the mine management endorses, must be followed by the 

palaeobotanist and associated mine employees.  

6. If no good fossil material is recovered then the site inspections by the palaeobotanist 

can be reduced to annual events until mining operations cease. Annual reports by 

the palaeobotanist must be sent to SAHRA. 
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