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Arid environments present serious challenges towards the achievement of rehabilitation 
success. As moisture, the main driver of nutrient cycling and soil forming processes, is largely 
absent in these areas, the ultimate outcome of rehabilitation efforts would not leave much to be 
desired. The short term vegetation response of the reintroduced systems as a result of 
amelioration and irrigation often presents the illusion of rehabilitation success whilst the long 
term sustainability of the systems remains questionable. 

An overview of the challenges of rehabilitation of mined land is presented in this paper which 
mainly includes the material, geometrical and biophysical characteristics of the land. The solution 
may not necessarily be found in the use of soil amelioration and tolerant species. We rather 
advocate that a more holistic approach should be followed, taking into account the planning and 
design aspects of mined land, which should form part of the rehabilitation design and end land-
use capabilities. 

A further question to be answered lies in whether the interpretation of rehabilitation success 
is not often an artifact of experimental design rather than a true reflection of biophysical 
processes. It is argued in this paper that the use of analogue sites for comparative purposes 
cannot be substantiated and that the reinstated function of rehabilitated land should rather be 
pursued. This is aggravated in arid lands especially given the lack of historic data and the impacts 
of increasing aridity and climate change 

Landscape function analysis is a process-based technique that was developed specifically to 
track post-disturbance recovery of semi-arid ecosystems. It has a broad focus, aiming to restore 
specific and measurable elements of ecosystem function rather than focusing purely on attaining 
floristic targets and thresholds. The use of the landscape function analysis tool introduces the 
continuum concept and how it can be applied to obtain and monitor information that will 
measure much more realistic outcomes in terms of rehabilitation success. 

NOTES: 

 

 

 

 

POSTER PRESENTATION: A VEGETATION STUDY OF THE AREA LEASED FOR MINING 
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Systematic conservation planning provides a useful tool for land-use planning and impact 
assessment, particularly in the mining industry. A study was therefore undertaken to provide 
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sufficient biodiversity and field condition information to advise such a conservation plan. The 
major objective of this study was to collect data of areas with high plant diversity or endemism 
and to assess field conditions. 

The licensed mining area, outside Rustenburg, covers 29334 ha which includes 14 
operational shafts. The area was stratified into three main categories based on landscape types 
namely: norite koppies; thornveld and rehabilitated opencast mining areas. The Braun Blanquet 
approach was used to sample 140 relevés and 13 communities as well as seven sub-communities 
were identified. Additional software packages were used for capturing, processing and 
presentation of phytosociological data (TURBOVEG) as well as a visual editor for phytosociological 
tables (MEGATAB). Ordinations were subsequently performed to confirm the communities and 
illustrate possible environmental gradients, using multivariate analyses (CANOCO). The Fixed 
Point Monitoring of Vegetation Methodology (FIXMOVE) was used to sample 33 survey plots in the 
thornveld and rehabilitated areas to obtain quantitative data for field condition assessments. The 
erosion factors, species frequency and biomass data for the herbaceous component as well as the 
species frequency and density of the woody component were calculated. An equation for spatial 
tree volume (Smit, 1989) was used for the calculation and analyses of the canopy biomass and 
cover to determine the browsing capacity of the woody component. Finally, the field conditions of 
the different thornveld and rehabilitated plant communities were compared. 

Preliminary results of the field condition assessments and comparisons between communities 
will be presented. 

NOTES: 

 

 

 

 

POSTER PRESENTATION: THE USE OF LANDSCAPE FUNCTION ANALYSIS TO ASSESS MINE 
DUMP REHABILITATION 
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Landscape Function Analysis (LFA) was initially developed to assess degradation and 
subsequent recovery of anthropogenically-induced disturbances in rangelands, and was later 
adapted to include mining systems. The technique, initially used to examine soil surface 
processes alone, developed to include habitat complexity and vegetation structure, therefore 
assessing ecosystem function. This functional status of the landscape is monitored by assessing a 
combination of organizational structure and field indicators that reflect stability, water infiltration 
and nutrient cycling (Tongway & Hindley 2004). A framework for data interpretation, essential in 
aiding management decisions is provided. 

Tailings consist of ground rock and process effluents generated during the mining process 
and generally unsuitable for the growth of stabilising biota. Based on slope, soil surface 
properties, vegetation composition and land use there is a tendency for mine sites to plateau after 
the initial rehabilitation period followed by a rise in landscape function as the biota, in general, 
but grass layer, in particular establish. Ecosystem processes are thus set in motion and an upper 
plateau representing the biogeochemical potential of the site is reached. This point is the target as 
set by ‘benchmark’ sites determined during the field data collection as well as compared to other 
LFA benchmarks. We show the current situation on the various dumps on a copper mine and 
illustrate two contrasting results (Figure 1). We acknowledge that there may be interpretation 
anomalies in this initial survey and discussion would be welcomed. Given the length of time that 
the rehabilitation programme has been going at PMC it is likely that some of the initial steep 
improvements are absent yet it is clear that much work is still needed to achieve an overall 
healthy situation at the mine. 
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Figure 1: Showing a range of LFA scores – compare sites 50D3 and site 75D3 

NOTES: 

 

 

 

 

POSTER PRESENTATION: THE EVALUATION OF GERMINATION AND ESTABLISHMENT OF 
THREE SELECTED GRASS SPECIES USED FOR REHABILITATION IN FOUR DIFFERENT 

SOIL MEDIUMS 

Marguerite Westcott*#, Klaus Kellner and Jacques M Berner 
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Revegetation practices are often used to increase the vegetation cover and density in 
disturbed areas for erosion control and to promote ecosystem function. 

Three grass species namely, Cynodon dactylon, Panicum maximum and Anthephora pubescens, 

which are frequently used in revegetation practices for the rehabilitation of degraded rangelands 
and mine tailings, were evaluated regarding germination and establishment over a three month 
period. Coated (enhanced) and uncoated seed types were assessed in four different soil mediums 
in a controlled greenhouse trial under irrigation. The soil mediums included an acidic soil type 
(gold mine’s tailings from Stilfontein), an alkaline soil type (platinum mine tailings from 
Rustenburg), a sandy soil and a soil with a high clay content (farming areas around 
Potchefstroom). A pH and chemical analysis was carried out on each of the soil types. Results 
from the greenhouse trials showed that the germination of Anthephora pubescens (uncoated) 
proved best in both alkaline- and acidic soil types as well as sandy soil, whereas Cynodon 
dactylon (coated) proved best in a clayey soil. 

In order to understand the adaptability of vegetation under stressful environmental 
conditions, the germination metabolism in the various seed types were investigated by evaluation 
of the enzyme activity of lipoxygenase (LOX) and peroxidase (POD), using physiological 
experimentation. Levels of activity of these enzymes indicate levels of germination metabolism 
within seeds. After 96 hours, levels of the activity of germination metabolism proved to be higher 
in all coated seed samples, due to a higher LOX activity. POD activity was also found to be higher 
in all coated samples after 96 hours, which may indicate higher levels of stress in these seed 
types. The result of this study therefore highlights the effect of the seed coating on the activity of 
these enzymes, which might influence germination rates. 

Reseeding field trials, at locations mentioned above, were also executed in 2010. The results 
of the greenhouse trials will be compared to the field trials in the follow-up study. 

NOTES: 
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