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Introduction

The direct impacts of mining disturbance to land 

surfaces are usually severe, with the likelihood 

of the destruction of biodiversity within natural eco-

systems through the removal of natural soils, plants 

and animals (IUCN and ICMM 2004). Mining is a 

temporary land use: the mineral deposit is finite and 

eventually exhausted. The major goal of sustainable 

rehabilitation is therefore, the maintenance of land 

use options for future generations. Mine closure and 

rehabilitation also need to take into consideration 

the long-term effects of acid mine drainage (AMD) 

and the need to rehabilitate in a manner that reduces 

the generation of AMD to acceptable levels. Eco-

logical restoration is about a broad set of activities 

– enhancing, repairing or reconstructing degraded 

ecosystems – and also about optimising biodiver-

sity returns (IUCN and ICMM 2004). In essence, the 

restoration of mined land is based upon ecosystem 

reconstruction. It is usually a question of re-estab-

lishing the ability of the land to capture and retain 

fundamental resources – energy, water, nutrients 

and species. Ecological restoration with biodiversity 

benefits in mind must involve an orderly set of con-

siderations that promote successful procedures and 

practices (IUCN and ICMM 2004). One of the main 

goals of mining companies is to rehabilitate mined 

areas in such a way that biodiversity is restored in 

the shortest possible time. Topsoil is a strategic re-

source that should be conserved if at all possible. 

According to the Environmental Resources Manage-

ment, Australia (2005) the characteristics of soils and 

waste material are one of the primary determinants 

of rehabilitation success. 

Below is a checklist of the properties of substrates 

known to affect plant growth:

Physical properties:

Available water capacity

Infiltration and hydraulic conductivity

Aeration

Mechanical impedance

Chemical properties:

Nutrient availability

pH

Sulphide content

Bioavailability of toxic elements

Salinity

Microbiological properties:

Nitrogen fixation (Rhizobium)

Nutrient uptake (Mycorrhiza) 

Nutrient cycling

Thus its removal, storage and replacement have 

been subject to a great deal of technical research in 

recent times in an effort to protect the physical and 

chemical properties and the biological processes 

of this valuable natural resource. Since Topsoil (A 

horizon) contains the majority of the seeds and other 

plant propagules, soil micro-organisms, organic 

matter and much of the more labile plant nutrients 

it is often the most important factor in successful 

rehabilitation, particularly where the objective is to 

restore a native ecosystem (Environmental Protec-

tion Agency 1995). In the restoration of sites where 

topsoil has been lost, the major ecological chal-

lenges are still related to the interactions between 

plant species and substrate – that is, revegetation. 

Yet in these cases faithful restoration of original eco-

systems is rare. Mining substrates vary considerably 

in their physical and chemical attributes, but they 

tend to inhibit natural colonisation, and further suc-

cession may be restricted because of metal toxic-

ity, infertility or acidity. Slow natural succession has 
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sometimes been promoted as a reclamation option, 

but this is usually politically unacceptable in an 

erea when closure planning is becoming an every-

day expectation (IUCN and ICMM 2004). Wherever 

possible, topsoil should be placed immediately on 

an area where the landform reconstruction is com-

plete, known as live topsoil placement. Until recent-

ly, stockpile placement has been the more conven-

tional practise and refers to the use of topsoil that 

was stored for rehabilitation for up to more than four 

years.

Material and methods

A pilot study to establish the effect of live vs. stock-

pile placement on the biodiversity was conducted at 

Kriel Colliery - Anglo Inyosi Coal. Two areas where live 

placement (Area A) was used were compared with 

two areas where stockpiled placement (Area B) was 

used. The comparison was in terms of plant species 

diversity, plant basal cover as well as canopy cover. 

No re-seeding of grass species took place in the 

areas where live placement was used. Re-seeding 

with grass species namely Eragrostis tef, Digitaria 

eriantha and Chloris gayana occurured in the areas 

rehabilitated by stockpiled topsoil. Four transects of 

200m² (4m x 50m) were placed in both area A and B 

(total of eight transects). In each transect the follow-

ing were recorded: plant species, growth form, mean 

canopy cover (Westfall and Panagos 1988) and mean 

basal cover. The PHYTO-TAB PC-Program package 

(Westfall et. al. 1996) was used to process the data. 

Results

Live placement resulted in a higher number of plant 

species as well as a higher number of grass species 

compared to the stockpiled placement (Table 1). 

Live placement (A) Stockpiled placement (B)

Mean no. of species recorded 30 16

Mean no. of grass species recorded 17 7
Mean no. of forb species per transect 12 9

Mean no. of dwarf shrub species per transect 2 1

Mean no. of species per transect 24 13

Mean canopy cover percentage 33% 40%

Mean basal cover percentage 11% 20%

Mean canopy cover percentage of grasses 26% 37%

Table 1.   Plant diversity and cover comparison between live and stockpiled placement of topsoil

Area B: Stockpiled placement

Area A: Live placement
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In terms of mean canopy cover there was not 

a notable difference between the two methods of 

topsoil placement. There was, however, a more 

notable difference in mean basal cover between 

Areas A (11%) and B (20%). 

The areas rehabilitated by stockpiled topsoil and 

then re-seeded were dominated by the grasses Digi-

taria eriantha, Chloris gayana and Cynodon dacty-

lon while the areas where live placement took place 

were dominated by the grasses Eragrostis curvula 

and Cynodon dactylon.

Discussion and conclusion

The mean canopy and basal cover differences indi-

cated that the average size of grass tufts occurring 

on Area A were bigger than those occurring on Area 

B. This also indicated more bare areas existed in Area 

A which could probably result in more soil erosion 

compared to Area B. The higher plant species di-

versity, ant and small mammal activity noted in Area 

A will probably also result in a higher biodiversity. 

The nutritive quality of the grasses and the chemical 

properties of the soil will be determined and com-

pared. Furthermore, in order to predict future plant 

species diversity for the two areas, the occurrence of 

seeds and seed viability will be determined.
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