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V GLOSSARY OF TERMS 

 
Alternatives:  A possible course of action, in place of another, that would meet the same 

purpose and need but which would avoid or minimize negative impacts or 
enhance project benefits.  These can include alternative locations/sites, routes, 
layouts, processes, designs, schedules and/or inputs.  The “no-go” alternative 
constitutes the ‘without project’ option and provides a benchmark against which 
to evaluate changes; development should result in net benefit to society and 
should avoid undesirable negative impacts. 

Biome:  Any major ecological community of organisms, usually characterized by a dominant 
vegetation type. 

Bryophyte:  include all embryophytes ('land plants') that are non-vascular, having tissues 
and enclosed reproductive systems, but lacking vascular tissue that circulates 
liquids.  They neither have flowers nor produce seeds, reproducing via spores. 

Cumulative impacts:  The combined or additive effects on biodiversity or ecosystem 
services over time or in space.  They may seem to be insignificant when seen in 
isolation, but collectively they have a significant effect 

Direct impacts:  Those that take place at the same time and in the same space as the 
activity, e.g. clearing of natural vegetation for agriculture. 

Direct, indirect and cumulative impacts:  Decision makers need to know the direct, 
indirect and cumulative impacts of a proposed activity on the environment, if 
they are to take informed decisions in line with sustainable development. 

Ecologically sensitive ecosystem:  One where relatively even minor disturbances may 
result in substantial and significant changes. 

Ecosystems:  Include living (e.g. plants, animals) and non-living (e.g. minerals, soil, 
water) components, which can be defined in terms of distinguishing 
characteristics (e.g. a wetland ecosystem, a freshwater ecosystem, a terrestrial 
ecosystem, a forest ecosystem, etc.). 

Endemic or range-restricted species or ecosystem:  One whose distribution is confined 
to a particular and often very limited geographical region. 

Environment:  Broadly covers our surroundings and the characteristics of those 
surroundings that influence our health and wellbeing.  That is, the environment 
includes all living organisms (plants, animals and other life), the physical 
environment (land, water and air), as well as social, economic and cultural 
conditions.  Sometimes we speak of ‘the natural environment’ and ‘the built 
environment’, to differentiate between natural and man-made systems. 

Epihydate:  A plant that grows on another plant but without deriving nourishment from it 
and not parasitic, as some ferns and orchids growing on trees. 

Habitat:  The place or type of site where an organism or population naturally occurs. 
Helophyte:  A biennial or herbaceous plant of which only the buds survive a harsh period, 

such as winter. 
Hydrophyte:  A plant that only grows wholly or partly submerged in water. 
Indigenous:  Native to a particular area. 
Impact assessment:  A process that is used to identify, predict and assess the potential 

positive and negative impacts of a proposed project (including reasonable 
alternatives) on the environment and to propose appropriate management 
actions and monitoring programmes.  Impact assessment is used to inform 
decision-making by the project proponent, relevant authorities and financing 
institutions.  The process includes some or all of the following components: 
screening, scoping, impact assessment and decision-making. 

Indirect impacts: Occur later in time or at a different place from the activity, e.g. 
extraction of groundwater for irrigation leads to changes in the water table and 
affects distant water users. 

Irreplaceable loss:  When it results in the loss of a resource without substitute, and which 
cannot be replaced.  An impact leading to irreplaceable loss of biodiversity is, 
by definition, irreversible 
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Irreversible impact:  One that arguably cannot be reversed in time (e.g. decrease in area 
of a specific vegetation type, loss of genetic diversity through reduction in size 
of populations of a particular species).  Some, but not all, irreversible impacts 
will lead to irreplaceable loss of biodiversity.  They may, or may not, be 
acceptable to society or stakeholders in terms of their current values 

Issue:  A context-specific question that asks “what, or how severe, will the impact of some 
activity/aspect of the development be on some element of the environment?” 

Natural resources:  Include living and non-living materials that can be exploited or used 
by people.  Natural resources form part of ecosystems, and our living natural 
resources contribute to biodiversity.  Some people use ‘natural resources’ to 
mean the same thing as biodiversity or ecosystem services. 

Precautionary Principle:  States that “where there are threats of serious or irreversible 
damage, lack of full scientific certainty shall not be used as a reason for 
postponing cost-effective measures to prevent environmental degradation. 

Protected area:  As defined by National Environmental Management: Protected Areas Act, 
2003 (No. 57 of 2003). 

Protected species or ecosystem:  One that is protected by law from particular activities 
and land uses. 

Red Data or ‘Red List’:  Provides information on threatened species. 
Significance:  A term used to evaluate how severe an impact would be, taking into account 

objective or scientific data as well as human values.  A specific significance 
rating should not be confused with the acceptability of the impact (i.e. an 
impact of low significance is not automatically “acceptable”). 

Species:  A group of plants, animals, micro-organisms or other living organisms that are 
morphologically similar; that share inheritance from common ancestry; or 
whose genes are so similar that they can breed together and produce fertile 
offspring. 

Suffrutex:  A low-growing woody shrub or perennial with woody base. 
Sustainable development:  Development that meets the needs of the current generation 

without compromising the ability of future generations to meet their own needs 
and aspirations, or improving the quality of human life while living within the 
carrying capacity of supporting ecosystems”. 

Threatened species or ecosystem:  Species/ Ecosystems that are at risk of going extinct 
in its natural range.  It may be ‘critically endangered’ at extremely high risk, 
‘endangered’ at very high risk, or ‘vulnerable’ at high risk.  Species or 
ecosystems at low or no risk are not ‘threatened’, and fall into the ‘near 
threatened’ or ‘least concern’ categories. 

 
VI LEGISLATION 

 
Compliance with provincial, national and international legislative aspects is strongly advised 
during the planning, assessment, authorisation and execution of this particular project.  
Legislative aspects taken cognisance of during the compilation of this report included the 
following, but may not necessarily be limited to the following: 
 

Table 1:  Legislative guidance for this project 

Biodiversity Act (No. 10 of 

2004) 

To provide for the management and conservation of South Africa’s 
biodiversity within the framework of the National Environmental 
Management Act 1998; the protection of species and ecosystems that 
warrant national protection; the sustainable use of indigenous biological 
resources; the fair and equitable sharing of benefits arising from 
bioprospecting involving indigenous biological resources; the establishment 
and functions of a South African National Biodiversity Institute; and for 
matters connected therewith. 

Conservation of Agricultural 

Resources Act 43 of 1983 

The conservation of soil, water resources and vegetation is promoted.  
Management plans to eradicate weeds and invader plants must be 
established to benefit the integrity of indigenous life. 
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Table 1:  Legislative guidance for this project 

Constitution of the Republic 

of South Africa (Act 108 of 

1996) 

The Bill of Rights, in the Constitution of South Africa (No. 108 of 1996), 
states that everyone has a right to a non-threatening environment and 
requires that reasonable measures are applied to protect the environment.  
This protection encompasses preventing pollution and promoting 
conservation and environmentally sustainable development.  These 
principles are embraced in NEMA and given further expression. 

Convention on Biological 

Diversity, 1995 

International legally binding treaty with three main goals; conserve 
biological diversity (or biodiversity); ensure sustainable use of its 
components and the fair and equitable sharing of benefits arising from 
genetic resources. 

Convention on 

International Trade in 

Endangered Species of Wild 

Life and Fauna 

International agreement between governments, drafted as a result of a 
resolution adopted in 1963 at a meeting of members of the International 
Union for Conservation of Nature (IUCN).  Its aim is to ensure that 
international trade in specimens of wild animals and plants does not 
threaten their survival and it accords varying degrees of protection to more 
than 33,000 species of animals and plants. 

Environmental 

Conservation Act (No. 73 of 

1989) 

To provide for the effective protection and controlled utilization of the 
environment and for matters incidental thereto. 

National Environmental 

Management Act (No. 107 

of 1998) 

Requires adherence to the principles of Integrated Environmental 
Management (IEA) in order to ensure sustainable development, which, in 
turn, aims to ensure that environmental consequences of development 
proposals be understood and adequately considered during all stages of the 
project cycle and that negative aspects be resolved or mitigated and 
positive aspects enhanced. 

National Environmental 

Management Act (No 10 of 

2004) 

Restriction of activities involving alien species, restricted activities involving 
certain alien species totally prohibited and duty care relating to listed 
invasive species. 

National Forest Act, 1998 

(No 84 of 1998) 

Cutting, disturbing, damaging or destroying any indigenous, living tree in a 
natural forest, except in terms of a licence issued under section 7(4) or 
section 23; or an exemption from the provisions of the subsection published 
by the Minister in the Gazette.  The sections include protected tree species, 
a particular tree, a group of trees or particular woodland to be a protected 
tree, group of trees, woodland or species.  In terms of section 15, no 
person may cut, disturb, damage, destroy or remove any protected tree; or 
collect, remove, transport, export, purchase, sell, donate or in any other 
manner acquire of dispose of any protected tree, except under a licence 
granted by the Minister. 

Protected Areas Act (No. 57 

of 2003) 

To provide for the protection and conservation of ecologically viable areas 
representative of South Africa’s biological diversity and its natural 
landscapes and seascapes; for the establishment of a national register of all 
national, provincial and local protected areas; for the management of those 
areas in accordance with national norms and standards; for 
intergovernmental co-operation and public consultation in matters 
concerning protected areas; and for matters in connection therewith. 
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VII LIMITATIONS OF THIS INVESTIGATION 

 
• Findings, results, observations, conclusions and recommendations presented in this 

report are based on the authors’ best scientific and professional knowledge as well as 
the interpretation of information available to them at the time of compiling this 
report. 

• Due care and diligence is exercised by the authors, consultants and/or specialist 
investigators in rendering services and preparing this document.  BEC, the 
consultants and/or specialist investigators accepts no liability for conclusions, 
suggestions, limitations and recommendations made in good faith, based on available 
information, or based on data that was obtained from surveys. 

• The client, by accepting this document, indemnifies BEC, its members, consultants 
and/or specialist investigators against all actions, claims, demands, losses, liabilities, 
costs, damages and expenses arising from or in connection with services rendered, 
directly or indirectly by BEC and by the use of the information contained in this 
document. 

• Results presented in this report are based on a snapshot investigation of the study 
area and not on detailed and long-term investigations of all environmental attributes 
and the varying degrees of biological diversity that may be present in the study area. 

• This report is based on surveys that were conducted during a time that reflects an 
austral winter period; vegetation were found to be dormant, many seasonal bird 
species that are known to frequent the region were not observed, indicating that they 
have already migrated. 

• Rare and endemic species normally do not occur in great densities and, because of 
customary limitations in the search and identification of Red Listed species, the 
detailed investigation of these species was not possible.  Results are ultimately based 
on estimations and specialist interpretation of imperfect data. 

• It is emphasised that information, as presented in this document, only have bearing 
on the site as indicated on accompanying maps.  This information cannot be applied 
to any other area, however similar in appearance or any other aspect, without proper 
investigation. 

• Furthermore, additional information may become known during a later stage of the 
process or development.  The authors therefore reserve the right to modify aspects 
of the report including the recommendations should new information may become 
available from ongoing research or additional work in this particular area, or 
pertaining to this investigation. 

• This report should always be considered as a whole.  Reading and representing 
portions of the report in isolation could lead to incorrect conclusions and 
assumptions.  In case of any uncertainty, the authors should be contacted to clarify 
any viewpoints, recommendations and/ or results. 
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1 EXECUTIVE SUMMARY 

 

Eskom Holdings Limited Pty Ltd (Eskom) is researching the production of coal-derived gas 

from the process of Underground Coal Gasification (UCG).  UCG is a process whereby coal is 

converted in situ into a combustible gas that can be used for power or chemical production.  

This obviates the need for coal mining, transportation, preparation, the gasification process, 

and the transportation and disposal of ash. 

 

This assessment forms part of the Environmental Impact Assessment (EIA) for the proposed 

UCG development on the farm Roodekopjes that is located south of Amersfoort in the 

Mpumalanga Province.  The study area comprises approximately 2,900ha.  Bathusi 

Environmental Consulting (BEC) was appointed as independent ecologists to conduct the 

required Biodiversity Impact Assessment for this project.  Dewald Kamffer (Pr.Sci.Nat) was 

responsible for the faunal discipline; Riaan Robbeson (Pr.Sci.Nat.) conducted the floristic 

assessment, provided the ecological interpretation and compiled the Impact Assessment 

Report. 

 

The aim of this document is to provide the reader with a broad understanding of the 

terrestrial biodiversity attributes and inherent terrestrial ecological sensitivities of the 

natural environment that will be affected, taking the proposed activity and likely impacts 

into consideration. 

 

1.1 BIOPHYSICAL ATTRIBUTES OF THE REGION 

 

The study area comprises extensive areas of natural habitat and transformed areas that 

resulted from commercial agriculture.  Land transformation within the general region is 

driven by urban development, mining and agriculture. 

 

Areas of surface water are present on the site in the form of artificial impoundments 

(dams), drainage lines, streams, rivers and seasonal seepages.  Larger rivers within the 

immediate region include the Witbankspruit and Skulpspruit with their respective tributaries.  

The status of this riparian and wetland related habitat is generally pristine; limited 

degradation of riparian systems is noted throughout the region that resulted from grazing 

and trampling by cattle. 

 

The ENPAT database revealed no areas of topographical heterogeneity.  However, during 

the site investigations several small outcrops and ridges were observed that are not 

captured in the existing infobase.  The topography of the general region varies between 

‘Slightly irregular undulating plains and hills’ and ‘Strongly undulating plains’.  The study 

area is situated roughly at 1,700m above sea level, sloping in a north-western direction.  A 

basic assessment of regional levels of habitat transformation and isolation revealed a 

relative high transformation level.  Agriculture, mining and stands of exotic trees represent 

the major land transformation effects within the region.  Road infrastructure has caused a 

moderate degree of habitat fragmentation and isolation.  However, extensive areas of 
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untransformed and relative pristine grassland habitat still remain within the region, and 

particularly the study area. 

 

The MBCP terrestrial assessment indicates that the study area comprise the categories of 

‘Important and Necessary’, ‘Least Concern’ and ‘No Natural Habitat Remaining’.  The 

proposed activity correlates to Land Use no. 14 (Underground Mining), which represents a 

restrictive activity in some parts of the study area. 

 

1.2 FLORA 

 

The study site corresponds to the Grassland Biome, more specifically the Mesic Highveld 

Grassland as defined by Mucina & Rutherford (VegMap, 2006).  This unit is situated in the 

eastern, precipitation-rich regions of the Highveld.  Grasslands of these parts are regarded 

‘sour grasslands’.  The study area comprehends an ecological type known as the Amersfoort 

Highveld Clay Grassland. 

 

The SANBI database (POSA, 2011) indicates the known presence of 270 plant species within 

the ¼-degree grid that is sympatric to the study area (2729BB).  A basic dissemination of 

the growth forms reveals the physiognomic dominance of the herbaceous stratum; herbs 

dominate the species diversity, while grasses dominate the physiognomy.  The natural 

status of remaining parts of the grasslands is reflected in the presence of numerous 

geophytes and the presence of extensive moist grassland and wetland habitat is indicated 

by the presence of abundant cyperoid species.  The absence of indigenous tree species is 

noticeable, reflecting the grassland physiognomy of the region, but various shrubs do occur 

in the study area.  The flora of the region is represented by 57 plant families, dominated by 

Poaceae, Asteraceae and Cyperaceae. 

 

A total of 185 plant species were recorded during the various site investigations.  The 

regional setting within the Grassland Biome dictates the physiognomic dominance of the 

herbaceous component with 100 forb species and 41 grass species.  Trees are present as 

low shrubs or as stands of exotics.  The species composition of untransformed grasslands is 

regarded representative of the principal regional vegetation type.  A total of 47 plant 

families were recorded in the study area, dominated by Poaceae and Asteraceae. 

 

SANBI records for the region and survey results indicate the presence of eight flora species 

of conservation importance, none of which are threatened: 

• Acalypha caperonioides var. caperonioides (Data Deficient); 

• Boophone disticha (Declining); 

• Crinum bulbispermum (Declining); 

• Eucomus autumnalis (Declining); 

• Ilex mitis var. mitis (Declining); 

• Khadia alticola (Rare); 

• Lobelia erinus (Near threatened); and 

• Nerine platypetala (Insufficiently known). 
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The following provincially protected species were recorded within the study area 

(Mpumalanga Nature Conservation Act No. 10 of 1998): 

• Boophone disticha; 

• Crinum bulbispermum; and 

• Gladiolus species. 

 

Results of the photo analysis and site investigations revealed the presence of the following 

floristic habitat types: 

• Agricultural Areas (18.2%, Low floristic sensitivity); 

• Degraded Grassland Habitat (3.3%, Low floristic sensitivity); 

• Exotic Stands (0.3%, Low floristic sensitivity); 

• Moist Grassland/ Grassland Seepages (1.4%, Low floristic sensitivity); 

• Natural Grassland Habitat – Amersfoort Variations (61.0%, Low floristic sensitivity); 

• Transformed Habitat (8.9%, Low floristic sensitivity); and 

• Wetland/ Riparian Habitat (7.0%, Low floristic sensitivity). 

 

1.3 FAUNA 

 

The aim of this faunal assessment is to present the reader with a description of the faunal 

attributes of the study area in terms of observed species, Red Listed probabilities and the 

inherent faunal sensitivity of the observed ecological units.  The following results were 

obtained: 

• A total of 12 butterflies are known from the ¼-degree grid that is sympatric to the 

study area.  Ten species were recorded during the site investigation.  No Red Data 

species are known from the Q-grids of the study area; 

• A total of 15 frog species are listed for the study area and no Red Data species are 

known to occur in the region; 

• A total of 17 reptile species are listed for the study area, including the Red Data 

species Sungazer lizard (Cordylus giganteus, VU) which was recorded during the site 

investigations and are also known to occur in several localities in the region; 

• A total of 318 bird species are listed for the Q-grids of the study area, including 37 

Red Data species.  Sixty-three species were recorded during the site visit, including 

five Red Data species; Botha’s Lark (EN), Secretarybird (NT), Blue Korhaan (NT), 

Bald Ibis (VU) and Black Harrier (VU); and 

• A total of 39 mammal species are listed for the region, including 10 Red Data 

species.  Seven mammal species were recorded during the site visit. 

 

The following habitat types were recognised in the study area: 

• Agricultural Areas (Low faunal sensitivity); 

• Degraded Grassland Habitat (Medium-low faunal sensitivity); 

• Exotic Stands (Low faunal sensitivity); 

• Moist Grassland/ Grassland Seepages (High faunal sensitivity); 

• Natural Grassland Habitat (Medium-high faunal sensitivity); 

• Transformed Habitat (Low faunal sensitivity); and 
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• Wetland/ Riparian Habitat (Low faunal sensitivity). 

 

Habitat types that exhibit high faunal sensitivities are frequently strongly associated with 

important ecological habitat types such as wetlands, outcrops and pristine grassland habitat 

types.  Red Data species are frequently recorded in these areas and a high likelihood is 

frequently ascribed to the potential presence of such species.  The continued preservation of 

these habitat types, with particular reference to ensuring a high connectivity, is an 

important step in conserving the natural and sensitive faunal assemblages of the region. 

 

1.4 ECOLOGICAL SENSITIVITY 

 

Respective results of the floristic and faunal sensitivity analysis are combined to present an 

overview of the ecological sensitivity of the study area: 

• Agricultural Areas (Low ecological sensitivity); 

• Degraded Grassland Habitat (Medium-low ecological sensitivity); 

• Exotic Stands (Low ecological sensitivity); 

• Moist Grassland/ Grassland Seepages (High ecological sensitivity); 

• Natural Grassland Habitat – Amersfoort Variation (Medium-high ecological sensitivity); 

• Transformed Habitat (Low ecological sensitivity); and 

• Wetland/ Riparian Habitat (High ecological sensitivity). 

 

Results indicate the high sensitivity of the areas associated with wetland regimes.  The 

status of these areas is moderately pristine and are therefore considered suitable habitat for 

a variety of Red Listed flora and fauna species.  Unfortunately these areas are relative small 

in size and are not well represented in the general region.  A medium-high sensitivity is 

exhibited by the natural grassland areas of the study area, particularly as a result of the 

presence and suitability of these areas for Red Data species. 

 

1.5 IMPACT ASSESSMENT & DISCUSSION 

 

Ten impacts were identified and placed in three categories, namely: 

• Direct impacts: 

o Destruction of threatened flora species; 

o Direct impacts on threatened fauna species; 

o Destruction of sensitive/ pristine habitat types; 

o Direct impacts on common fauna species; 

• Indirect Impacts: 

o Floristic species changes subsequent to development; 

o Faunal interactions with structures, servitudes and personnel; 

o Impacts on surrounding habitat/ species; 

• Cumulative Impacts: 

o Impacts on SA’s conservation obligations & targets (VEGMAP vegetation types); 

o Increase in local and regional fragmentation/ isolation of habitat; and 

o Increase in environmental degradation. 
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High and medium-high ecological sensitivities ascribed to most of the study area results in a 

high likelihood of potential impacts affecting biodiversity attributes adversely.  Results of the 

site investigations confirmed the presence of several conservation important flora and fauna 

taxa.  Existing habitat conditions are furthermore regarded suitable for the presence of 

numerous other taxa that were not recorded during these particular surveys. 

 

Considering the types of activities that will take place during the construction, operational 

and decommissioning phases, impacts on sensitive biodiversity attributes are expected to 

occur, notwithstanding the implementation of generic as well as site specific mitigation 

measures.  Direct impacts on Red Data flora and fauna species as well as potential 

destruction of natural habitat are unavoidable and it is strongly recommended that sensitive 

habitat types be excluded from the proposed development.  An important issue is the 

presence of Red Data fauna species within natural grassland habitat.  An existing 

programme is in place where Sungazer lizards are located and removed to a suitable locality 

prior to the commencement of construction activities.  This programme should be expanded 

to include other Red Data fauna and flora species and relevant identification and location 

programmes should be launched in the summer period when these species are most 

prevalent. 

 

Wetland/ Riparian habitat types should be excluded from the proposed development and a 

suitable buffer zone around these areas should be included as a No-Go Zone.  It was 

furthermore indicated that selected portions of Moist Grassland habitat will be affected by 

the proposed activity.  Construction should therefore be planned in such a manner that 

minimal infrastructure is placed within these areas.  Significant impact within this sensitive 

habitat is regarded undesirable, but could potentially be mitigated to an acceptable level. 

 

The use of excess water generated during the extraction process for irrigation of cultivated 

land should be done with great care to avoid contamination of nearby wetland and riparian 

habitat as well as natural terrestrial grassland areas. 
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2 TERMS OF REFERENCE 

 

The Terms of Reference for the floristic investigation are as follows: 

• Obtain all relevant Précis and Red Data flora information; 

• Conduct a photo analysis of the proposed area; 

• Identify preliminary floristic variations; 

• Survey preliminary habitat types to obtain an understanding of the floristic diversity 

(common flora species, Red/ Orange Listed flora species, alien and invasive plant 

species and medicinal plant species); 

• Assess the presence of Red/ Orange List flora species according to information 

obtained from SANBI; 

• Describe the variation in floristic communities in terms of biophysical attributes and 

phytosociological characteristics (species presence, dominance, structure); 

• Compile a floristic sensitivity analysis; 

• Incorporate results into the Biodiversity Impact Evaluation; 

• Map all relevant aspects; and 

• Present all results in a suitable format. 

 

The Terms of Reference for the faunal investigation are as follows: 

• Obtain all relevant Précis and Red Data faunal information 

• Survey the site for faunal diversity by means of relevant survey methods; 

• Assess the presence of Red Data fauna species; 

• Describe the status of available habitat in terms of faunal attributes, preferences and 

potential; 

• Compile a faunal sensitivity analysis; 

• Incorporate results into the Biodiversity Impact Evaluation; 

• Map all relevant aspects; and 

• Present all results in a suitable format. 
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3 INTRODUCTION 

 

Why is Biodiversity Conservation Important?  Biodiversity sustains life on earth.  An 

estimated 40 percent of the global economy is based on biological products and processes 

(www.unep.org).  Biodiversity has allowed massive increases in the production of food and 

other natural materials, which in turn have fed the (uncontrolled) growth and development 

of human societies.  Biodiversity also forms the basis of innumerable environmental services 

that keep humans and the natural environment alive, from the provision of clean water and 

watershed services to the recycling of nutrients and pollination (ICMM, 2004). 

 

The conservation of biodiversity has taken many different forms throughout history, 

including setting aside land for such reasons as their rare ecology (endemic or Red Listed 

species) or exceptionally high species diversity; their critical environmental services, such 

as watershed protection or evolutionary functions; or their continued use by indigenous 

peoples who are still pursuing ‘traditional’ lifestyles based on ‘wild’ resources. 

 

South Africa is recognized as one of the world's few 'megadiverse’ countries.  In addition to 

having an entire floral kingdom, it also includes two globally significant biodiversity 'hot 

spots’ (the Cape and succulent Karoo regions), six Centres of Plant Diversity, two Endemic 

Bird Areas and the richest temperate flora in the world (Cowling, 2000).  Recent increases 

in human demand for space and life-supporting resources are however resulting in rapid 

losses of natural open space in South Africa.  When natural open space systems are rezoned 

for development, indigenous fauna and flora are replaced by exotic species and converted to 

sterile landscapes with no dynamic propensity or ecological value (Wood et al., 1994).  The 

conservation of critical biodiversity resources and the use of natural resources therefore 

appear to be two conflicting ideologies. 

 

In 1992, the Convention of Biological Diversity (CBD) was signed by more than 90% of all 

members of the United Nations.  The subsequent enactment of the National Environmental 

Management Biodiversity Act in 2004 (Act No. 10 of 2004), focused on the preservation of 

biological diversity in its totality, including genetic variability, natural populations, 

communities, ecosystems up to the scale of landscapes.  The CBD not only considers the 

protection of threatened species and ecosystems, but also recognizes the importance of 

using resources sustainably, of ensuring equity in the exploitation of such resources, and 

the need for sustainable development in developing countries.  This concept seeks to ensure 

that social and economic development follows a path that enhances the quality of life of 

humans whilst ensuring the long-term viability of the natural systems (resources) on which 

that development depends (United Nations Conference on Environment and Development, 

in Rio de Janeiro, Brazil 1992). 

 

In southern Africa, acceptance of the concept of sustainable development has been marked 

by the ratification of international conventions by most countries, particularly the 

Convention on Biological Diversity, Ramsar Convention and CITES, as well as the 

development of SADC-based protocols on environmental issues.  However, severe capacity 
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constraints in most countries have made it difficult to translate these policies and concepts 

into practice. 

 

Mining is an extractive industry and is often viewed as more damaging to the environment 

than other developments.  The mining and metals industry’s biodiversity conservation 

performance is under increasing scrutiny from NGOs, commentators and financial analysts.  

In part, this is due to the legacy of industry environmental neglect, and in part, it is due to 

the very nature of mining.  The activity of mining therefore requires vigilance to ensure that 

the heritage of future generations – the biological as well as cultural heritage – is not 

adversely affected by the activities of today.  Achieving a balance while doing this requires 

better understanding and recognition of conservation and development imperatives by all 

stakeholders, including governments, business and conservation communities. 

 

Despite the significant potential for negative impacts on biodiversity from mining 

operations, there is a great deal that companies can do to minimize or prevent such 

impacts.  There are also many opportunities for companies to enhance biodiversity 

conservation within their areas of operations.  Being proactive in the assessment and 

management of biodiversity is important not only for new operations but also for those that 

have been operating for many years, usually under regulatory requirements that were less 

focused on the protection and enhancement of biodiversity. 

 

In summary, the threats to biodiversity are compelling.  Unless they are addressed in a 

holistic manner, which considers social and economic as well as scientific considerations, the 

benefits of ecosystem services will be substantially diminished for future generations.  

Furthermore, the next 50 years is likely to see an acceleration in the degradation of 

ecosystem services unless action is taken to reverse current trends. 

 

4 PROJECT BACKGROUND 

 

Eskom Holdings Limited Pty Ltd (Eskom) is researching the production of coal-derived gas 

from the process of Underground Coal Gasification (UCG) near the Majuba Power station.  

UCG is a process whereby coal is converted in situ into a combustible gas that can be used 

for power or chemical production.  This process would obviate the need for coal mining, 

transportation, preparation, the gasification process, and the transportation and disposal of 

ash.  Eskom can furthermore derive significant strategic benefit from this technology on 

other sites, assisting either with top-up fuel supplies to existing Eskom stations or for the 

development of Integrated Gasification Combined Cycle plant. 

 

Eskom was awarded a prospecting permit for the farm Roodekopjes 67-HS in 2004 from the 

Department of Minerals and Energy (DME) in terms of the Minerals and Petroleum 

Resources Development Act, 2002 (Act 28 of 2002, ‘MPRDA’) which allowed the testing of 

the UCG technology.  In order to further develop and implement the technology, a mining 

license is required to ensure the fuel resources for the implementation of the UCG 
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technology.  A principal EIA process1 was compiled for a study area that comprised of 9 core 

farms.  Eskom have subsequently been denied the prospecting/ mining rights for the bigger 

study area.  DMR, the regulatory authority, have indicated that an application for the mining 

right of only Roodekopjes 67HS can be submitted and as such Eskom has commissioned SSI 

(now Royal HaskoningDHV) to amend the principal EIR to reflect only the farm Roodekopjes 

67HS. 

 

For a detailed description of the process, associated detail and a map of the proposed 

project footprint, the reader is referred to the main EIR. 

 

5 METHOD STATEMENT 

 

While a proper knowledge of the biodiversity of the region is not negotiable to the ultimate 

success of this project, an attempt was made to remove any subjective opinions that might 

be held on any part of the study area as far as possible.  Inherent characteristics of a 

project of this nature implies that no method will be foolproof, mainly as a result of 

shortcomings in available databases and lack of site specific detail that could be obtained 

from detailed site investigations conducted over a short period of time.  It is an unfortunate 

fact that inherent sensitivities within certain areas are likely to exist that could not be 

captured or illustrated during the process.  This is a shortcoming of every scientific study 

that has ever been conducted; it simply is not possible to know everything or to consider 

aspects to a level of molecular detail.  However, the approach followed in this study is 

considered effective in presenting objective comments on the comparison of biodiversity 

sensitivity of parts in the study area. 

 

In order to present an objective opinion of the biodiversity sensitivity of the study area and 

how this relates to the suitability/ unsuitability of a site in terms of the proposed 

development, all opinions and statements presented in this document are based on three 

aspects, namely: 

• Specialist interpretation of available data, or known sensitivities of certain aspects; 

• Augmentation of existing knowledge by means of suitable field surveys and site 

specific information; and 

• An objective mathematical calculation of results obtained from the process. 

 

5.1 APPROACH TO THE STUDY 

 

The overall goal of this particular investigation is to assess the biophysical and terrestrial 

biodiversity sensitivities of the local region by means of the Ecosystem Approach or 

Landscape Ecology.  The Ecosystem Approach is advocated by the Convention on Biological 

Diversity.  It recognizes that people and biodiversity are part of the broader ecosystems on 

                                                 
1 Strategic Biodiversity Impact Assessment for the proposed Underground Gasification (UCG) Plant, Construction of a 

40MW Open Cycle Gas Turbine (OCGT) & additional infrastructure, Amersfoort, Mpumalanga Province (Report Code: 
SSI – UCG – 2010/23) 
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which they depend, and that it should thus be assessed in an integrated way.  Principles of 

the Ecosystem Approach include the following: 

• The objectives of ecosystem management are a matter of societal choice; 

• Ecosystem managers should consider the effects of their activities on adjacent and 

other systems; 

• Conservation of ecosystem structure and functioning, to maintain ecosystem 

services, should be a priority target; 

• Ecosystems must be managed within the limits of their functioning; 

• The approach must be undertaken at appropriate spatial and temporal scales; 

• Objectives for ecosystem management should be set for the long-term; 

• Management must recognise that change is inevitable; 

• The approach should seek an appropriate balance between, and integration of, 

conservation and use of biodiversity; 

• All forms of relevant information should be considered; and 

• All relevant sectors of society and scientific disciplines should be involved. 

 

The approach of Landscape Ecology includes the assessment of biophysical and societal 

causes, consequences of landscape heterogeneity and factors that causes disturbance to 

these attributes.  In laymen’s terms it implies that the protection of sensitive habitat types/ 

ecosystems (frequently associated with biodiversity elements of high sensitivity or 

conservation importance) will result in protection of species that are highly sensitive to 

changes in the environment.  Species conservation is therefore largely replaced by the 

concept of habitat conservation.  This approach is regarded effective since the protection of 

sensitive ecosystems will ultimately filter down to species level.  It is inevitable that the 

Landscape Ecology Approach will not be effectively in all cases; extremely localised and 

small areas of sensitivity might occur scattered in the study area and are not always 

captured on available databases or might have been missed during the site investigations. 

 

The compilation of exhaustive species lists and the identification and description of localised 

ecological habitat types did not represent major objectives of this study.  It was regarded 

important to identify areas of sensitivity on a local scale and, where possible, communities 

or species that are considered sensitive in terms of impacts that are likely to result from the 

proposed development.  This terrestrial ecological investigation therefore aims to: 

• Determine the sensitivity of the receiving natural environment relating to the 

construction and operation of the plant and associated infrastructure in a natural 

environment; 

• Highlight the known level of biodiversity; 

• Highlight flora and fauna species of conservation importance that are likely to occur 

within the study area; 

• Estimate the level of potential impacts of the construction and operation of proposed 

power lines on the biological resources of the study area; 

• Apply the Precautionary Principal throughout the assessment2. 

                                                 
2 (www.pprinciple.net/the_precautionary_principle.html). 
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5.2 ASSESSMENT OF BIOPHYSICAL ATTRIBUTES 

 

5.2.1 Data Selection Process 

 

Available databases of biophysical attributes are implemented to identify regional areas of 

importance as it relates to biodiversity.  Biophysical attributes that are known to be 

associated with biodiversity aspects of importance, conservation potential or natural status 

of the environment were implemented to compile the ecological sensitivity analysis of the 

study area.  These attributes include the following: 

• Areas of known biological importance (Mpumalanga C-Plan); 

• Areas of surface water; 

• Degradation classes (ENPAT Land Cover Classes); 

• Regional vegetation types (VEGMAP); 

• Land cover categories; and 

• Ridges and outcrops. 

 

Areas that are transformed as a result of human activities, including agriculture, mining, 

urban development, etc, constitute parts of the study area where no natural habitat remains 

and where natural biodiversity is entirely compromised, to the extent that any recovery to a 

previous, pristine status is regarded impossible.  While these areas are mostly suitable for 

the purpose of construction and development since impacts on important/ sensitive 

biological resources are regarded unlikely, it should be noted that important regional 

ecological functions might still be performed by these areas. 

 

5.3 FLORISTIC ASSESSMENT 

 

The floristic assessment was conducted by R. A. J. Robbeson (Pr.Sci.Nat.). 

 

5.3.1 General Floristic Attributes 

 

The vegetation investigation is based on a variation of the Braun-Blanquet method whereby 

vegetation is stratified on aerial images with physiognomic3 characteristics as a first 

approximation.  These initial stratifications are then surveyed for floristic and environmental 

diversity during a site investigation and ultimately subjected to a desktop analysis to 

establish differences/ similarities between observed units. 

 

In preparation for the site surveys, physiognomic homogenous units are identified and 

delineated on digital aerial photos, using standard aerial photo techniques.  A site visit was 

conducted during the raining season (February 2010) to examine the general floristic 

attributes and -diversity of the study area.  Qualitative observations were made at every 

sample plot and the following data were recorded: 

                                                 
3
  Physiognomy refers to the visual appearance of vegetation in terms of different growth classes, 

biomass, height, etc. 
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• all plant species and life forms; 

• cover abundance values of each species, based on the Braun-Blanquet scale; 

• crown cover and average height of different life forms; 

• ecological quality of the area (with reference to degree of disturbance and proportion 

of weeds and invasive species; 

• the physical landscape (soil, topography, rockiness, slope, aspect, etc.); and 

• digital photographs of all pertinent attributes. 

 

A desktop analysis of sample data was conducted to establish differences/ similarities 

between delineated vegetation units, which were subsequently described in terms of species 

composition and dominance as well as driving (developmental) environmental parameters.  

Preliminary results and species lists that are provided should be interpreted with normal 

liabilities in mind. 

 

5.3.2 Red Data Flora 

 

Red Listed flora information, as presented by SANBI (POSA, 2011) was used as a point of 

departure for this assessment.  Since a snapshot investigation of an area, such as this 

particular investigation, represents a severe limitation in terms of locating and identification 

potential Red Listed flora species, particular emphasis was placed on the identification of 

habitat deemed suitable for the possible presence of Red Listed plant species and 

associating the suitability of the habitat to known habitat types of Red Listed flora species. 

 

5.3.3 Floristic Sensitivity 

 

The aim of this exercise is to determine the inherent sensitivity of vegetation communities 

by means of the comparison of weighted floristic attributes.  Results of this exercise are not 

‘stand-alone’ and will eventually be presented in conjunction with results obtained from the 

faunal investigation in order to present an opinion on the ecological importance of habitat 

types. 

 

The first step in the process is the identification of Sensitivity Criteria.  These criteria 

represent floristic attributes of the area that contribute towards the inherent sensitivity/ 

degradation of the different vegetation types.  A Weighting is applied to each of the 

Sensitivity Criterion and this is determined by means of ranking of each criterion against all 

other Sensitivity Criteria, placing the criteria on a scale of increasing importance from 1 to 

10, where 10 represents the highest importance category and 1 the lowest. 

 

Each vegetation unit is subjectively rated on a scale of 1 to 10 (Sensitivity Values) in terms 

of the influence that the particular Sensitivity Criterion has on the floristic status of the plant 

community.  Separate Values are multiplied with the respective Criteria Weighting, which 

emphasises the importance/ triviality that the individual Sensitivity Criteria have on the 

status of each community.  Ranked Values are then added and expressed as a percentage 

of the maximum possible value (Floristic Sensitivity Value) and placed in a particular class. 
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This method is considered effective in highlighting sensitive areas, based on observed 

floristic attributes rated across the spectrum of communities.  Phytosociological attributes 

(species diversity, presence of exotic species, etc.) and physical characteristics, e.g. human 

impacts, size, fragmentation are important in assessing the status of the various 

communities. 

 

High Sensitivity Index Values indicate areas that are considered pristine, unaffected by 

human influences or generally managed in an ecological effective manner.  These areas can 

be compared to nature reserves and even well managed farms.  Low Sensitivity Index 

Values indicate areas of lower ecological status or importance in terms of vegetation 

attributes, or areas that have been negatively affected by human impacts or poor 

management.  Sensitivity Criteria employed in assessing the floristic sensitivity of separate 

units may vary between different areas, depending on location, type of habitat, size, etc.  

As part of this analysis the following factors were assumed as important in determining the 

sensitivity of vegetation units of this particular site: 

 

• Habitat suitability for potential/ confirmed presence of conservation important taxa; 

• Landscape or habitat significance; 

• Observed floristic status; 

• Plant species diversity/ richness; and 

• Ecological performance/fragmentation. 

 

5.4 FAUNAL ASSESSMENT 

 

The faunal assessment was conducted by D Kamffer  (Pr.Sci.Nat.).  Additional information 

was also presented by P da Cruz (SiVEST) in the form of visual observations, GPS localities 

and digital photographs of certain attributes. 

 

5.4.1 Invertebrates 

 

Suitable habitat is investigated to establish the presence/ absence of conservation important 

fauna taxa as well as compiling a list of species that occur in the area.  Visual observations 

and sweepnetting were implemented. 

 

5.4.2 Frogs 

 

Suitable areas are identified and active search and capture and acoustic identification 

methods are employed to obtain a species list of the region. 

 

5.4.3 Reptiles 

 

Suitable areas are identified and active search and capture methods are employed to obtain 

a species list of the region. 
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5.4.4 Birds 

 

• The study area is actively surveyed for the presence of Red Listed birds. 

• Visual and acoustic identification methods are used to compile a list of bird species of 

the area. 

• All available habitats are assessed in terms of suitability for Red Listed bird species. 

• High potential Red Listed bird habitat is flagged as sensitive. 

 

5.4.5 Mammals 

 

• Trapping is conducted to survey habitat for the of small mammal species. 

• The study area is also actively surveyed for the presence of Red Listed mammals. 

• All available habitats are assessed in terms of suitability for potentially occurring Red 

Listed species. 

• High potential Red Listed mammal habitat is flagged as sensitive. 

• Visual observation methods and signs and tracts are used to compile a list of 

mammal species occurring in the area. 

 

5.4.6 Data analysis 

 

• All GPS acquired data is converted from text to shapefiles to allow GIS analyses. 

• Shapefiles of environmental attributes such as geology, soil, hydrology and 

vegetation are incorporated in the analyses of available faunal habitats. 

• Sensitivity maps are compiled, where relevant, subsequent to data analyses. 

• Recorded species lists are compiled for relevant taxa using fieldwork data, literature 

and data supplied by various other institutions and specialists. 

 

5.4.7 Red Listed fauna Probabilities 

 

Three parameters are used to assess the Probability of Occurrence of conservation 

important taxa: 

• Habitat requirements (HR) - Red Listed animals have specific habitat requirements 

and the presence of these habitat characteristics in the study area is evaluated. 

• Habitat status (HS) - The status or ecological condition of available habitat in the 

study area is assessed.  Often, a high level of degradation of a specific habitat type 

will negate the potential presence of Red Listed species (especially wetland-related 

habitats where water quality plays a major role); and 

• Habitat linkage (HL) - Movement between areas used for breeding and feeding 

purposes forms an essential part of ecological existence of many species.  The 

connectivity of the study area to surrounding habitats and adequacy of these linkages 

are evaluated for the ecological functioning of Red Listed species within the study 

area. 
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5.4.8 Faunal Habitat Sensitivities 

 

Faunal habitat sensitivities are subjectively estimated based on the following criteria: 

• Observed habitat status; 

• Connectivity (habitat fragmentation, isolation); 

• Observed species richness/ Red Data Probability; and 

• Functionality, 

 

5.5 IMPACT EVALUATION 

 

Criteria to be used for the classification of an impact are presented in Table 2. 

 

Significance 

Low impact 4-6 points (has no permanent impact of significance, mitigation 

measures are feasible and are readily instituted as part of a standing design, 

construction or operating procedure); 

Medium impact 7-9 points (mitigation is possible with additional design and 

construction inputs); 

High impact  10-12 points (design of the site may be affected, mitigation and 

possible remediation are needed during construction and/or operational phases, 

effects of the impact may affect the environment); and 

Very high impact 13-16 points (permanent and important impacts, design of the site 

may be affected, intensive remediation as needed during construction and/or 

operational phases, activities which results in a “very high impact” is likely to be a 

fatal flaw) 

 

Status 

Denotes the perceived effect of the impact on the affected area 

Positive (+) Beneficial impact 

Negative (-) Deleterious or adverse impact 

Neutral Impact is neither beneficial nor adverse 

 

It is important to note that the status of an impact is assigned based on the status quo – 

i.e. should the project not proceed.  Therefore not all negative impacts are equally 

significant. 

 

The suitability and feasibility of all proposed mitigation measures will be included in the 

assessment of significant impacts.  This will be achieved through the comparison of the 

significance of the impact before and after the proposed mitigation measure is implemented. 
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Table 2:  Criteria to be used for the classification of an impact 

Criteria Description 

Extent 
National (4) 

The whole of South Africa 

Regional (3) 

Provincial and parts of 
neighbouring provinces 

Local (2) 

Within a radius of 2 km of the 
construction site 

Site (1) 

Within the construction site 

Duration 

Permanent (4) 

Mitigation either by man or 
natural process will not occur 
in such a way or in such a 
time span that the impact can 
be considered transient 

Long-term (3) 

The impact will continue or last for 
the entire operational life of the 
development, but will be mitigated 
by direct human action or by 
natural processes thereafter. The 
only class of impact which will be 
non-transitory 

Medium-term (2) 

The impact will last for the 
period of the construction 
phase, where after it will be 
entirely negated 
 

Short-term (1) 

The impact will either 
disappear with mitigation or 
will be mitigated through 
natural process in a span 
shorter than the construction 
phase 

Intensity 

Very High (4) 

Natural, cultural and social 
functions and processes are 
altered to extent that they 
permanently cease 

High (3) 

Natural, cultural and social 
functions and processes are altered 
to extent that they temporarily 
cease 

Moderate (2) 

Affected environment is 
altered, but natural, cultural 
and social functions and 
processes continue albeit in a 
modified way 

Low (1) 

Impact affects the 
environment in such a way 
that natural, cultural and 
social functions and 
processes are not affected 

Probability of 

Occurrence 

Definite (4) 

Impact will certainly occur 

Highly Probable (3) 

Most likely that the impact will 
occur 

Possible (2) 

The impact may occur 

Improbable (1) 

Likelihood of the impact 
materialising is very low 

 

Using the scoring from the previous section, the significance of impacts is calculated as follows: 

 

Impact Significance = Extent + Duration + Intensity + Probability 
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6 THE BIOPHYSICAL ENVIRONMENT 

 

6.1 LOCATION 

 

The study area is situated in the southern part of Mpumalanga Province, located to the 

south of Amersfoort (refer Figure 1 – provincial view, and Figure 2 – local setting), 

approximately 31km north of the KwaZulu-Natal boundary.  The study area comprises the 

farm Roodekopjes 67HS, an area of approximately 2,900ha. 

 

A composite Google Earth image of the study area is presented in Figure 3. 

 

6.2 SURFACE WATER 

 

Existing databases are not sufficiently detailed to present an accurate view of the surface 

water within the study area and the reader is therefore referred to the wetland report that is 

compiled separately to this report.  Distribution of wetland habitat, as indicated in this 

particular report is therefore only based on photo analysis and not on soil sampling or other 

delineation method. 

 

The study area is situated in the Vaal catchment area.  No major wetland or RAMSAR sites 

are present within the direct vicinity of the study area.  Surface water of the region is 

present in the form of artificial impoundments (dams), non-perennial rivers, streams and 

channelled valley bottoms.  Larger rivers within the immediate region include the 

Witbankspruit and Skulpspruit with numerous smaller tributaries.  The observed status of 

rivers, drainage lines and streams is generally pristine and limited degradation of the 

riparian systems is noted throughout the larger region.  The most significant impact that 

currently affects the status of riparian systems in the region is the effect of grazing and 

trampling of cattle.  The likelihood exist that drainage lines and non-perennial streams will 

be affected adversely by the proposed development. 

 

Areas of surface water contribute significantly towards the local and regional biodiversity of 

an area due to the interface that is created between the atypical aquatic habitat and 

terrestrial zones.  These ecotones (areas or zones of transition between different habitat 

types) are frequently occupied by species that occur in both the bordering habitat types, 

and is therefore generally rich in species.  In addition, many flora and fauna species is 

specifically adapted to exploit the temporal or seasonal fluctuation in moisture levels in 

these areas and exhibits extremely narrow habitat variation tolerance levels.  In addition, 

these areas are also visited on a frequent basis by all terrestrial animals that utilise water 

sources on a frequent basis.  These ecotonal interface areas form extremely narrow bands 

around areas of surface water and they constitute extremely small portions when calculated 

on a purely mathematical basis.  However, taking the high species richness into 

consideration these areas are extremely important on a local and regional scale.  Rivers also 

represent important linear migration routes for a number of fauna species as well as a 

distribution method for plant seeds.  This method of seed distribution is extremely evident 
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in the case of several invasive alien tree species that occur extensively in many of the rivers 

and streams. 

 

6.3 LAND COVER & LAND USE 

 

Land cover categories are presented in Figure 4.  For the purpose of this assessment, land 

cover are loosely categorised into classes that represent natural habitat and categories that 

contribute to habitat degradation and transformation on a local or regional scale.  In terms 

of the importance for biodiversity the assumption is made that landscapes exhibiting high 

transformation levels are normally occupied by plant communities and faunal assemblages 

that does not necessarily reflect the original or pristine status.  This is particularly important 

in the case of conservation important taxa as these plants and animals generally exhibit 

extremely low tolerances levels towards disturbances.  This is one of the main reasons for 

the threatened status of these species.  Changes in the natural environment available to 

these species are therefore likely to result in severe impacts on these species and, 

subsequently, their conservation status. 

 

Three important aspects are associated with habitat changes that accompany certain land 

uses.  Permanent transformation of natural habitat by land uses such as agriculture, mining 

and urbanisation results in the permanent decimation of available habitat s these areas will 

not recover to the original pristine status.  A second aspect of habitat transformation or 

degradation is that it affects species directly, namely changes in species presence/ absence 

and –composition.  This result from the exodus of species for which habitat conditions have 

become unfavourable, the decrease in abundance of certain species as a result of decreased 

habitat size, or an influx of species that are better adapted to the altered environment.  

While some, or most, of the new species that occupy an area might be indigenous, they are 

not necessarily endemic to the affected area.  Lastly a larger threat to the natural 

biodiversity of a region is represented by the influx of invasive exotic species that can 

effectively sterilise large tracts of remaining natural habitat. 

 

The study area is situated within the Seme Municipality, which comprises a total of 

522,723ha.  The BGIS (2007) assessment indicates that approximately 88% of the 

municipality are currently considered untransformed.  The general region surrounding the 

study site comprises extensive areas of natural habitat as well as some transformed areas, 

mainly the result of agriculture (ENPAT, 206).  Land transformation within the greater 

region is mostly the result of urban development, mining and agriculture.  A measure of 

paucity of the infobase is indicated by recent transformation of natural grassland into 

agricultural lands and recent mining developments, which are not captured in the database. 
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6.4 RIDGES & TOPOGRAPHY 

 

The ENPAT (2006) database revealed no topographical heterogeneous areas are present 

(slopes exceeding 8%) in the study area.  It should however be noted that the ENPAT 

database slope classes is based on a high contour interval (probably 100m).  With the use 

of more detailed data, the identification of smaller areas of significant slopes is likely and 

various smaller and localised areas could be identified that are regarded important in this 

regard.  During the site investigation several such areas were observed where localised and 

small outcrops and ridges occur within the study area.  The topography of the general 

region varies between ‘Slightly irregular undulating plains and hills’ and ‘Strongly undulating 

plains’ (refer Figure 5).  The study area is situated approximately between 1,600 and 

1,700m above sea level, sloping in a north-western direction. 

 

Varied topography is recognised as one of the most powerful influences contributing to the 

high biodiversity of southern Africa.  Landscapes composed of spatially heterogeneous 

abiotic conditions provide a greater diversity of potential niches for plants and animals than 

do homogeneous landscapes.  The richness and diversity of flora has been found to be 

significantly higher in sites that exhibit geomorphological heterogeneity and it can 

reasonably be assumed that associated faunal communities will also be significantly more 

diverse in spatially heterogeneous environments. 

 

Ridges and rocky outcrops are characterised by high spatial variability due to the range of 

differing aspects (north, south, east, west and variations thereof), slopes and altitudes all 

resulting in differing soil (e.g. depth, moisture, temperature, drainage, nutrient content), 

light and hydrological conditions.  Temperature and humidity regimes of microsites vary on 

both a seasonal and daily basis.  Moist cool aspects are more conducive to leaching of 

nutrients than warmer drier slopes.  Variation in aspect, soil drainage and elevation/altitude 

has been found to be especially important predictors of biodiversity.  It follows that ridges 

will be characterized by a particularly high biodiversity. 

 

Many conservation important plants and animals occupy ridges.  Due to their threatened 

status, Red Data species require priority conservation efforts in order to ensure their future 

survival.  Ridges may have a direct effect on temperature/radiation, surface airflow/wind, 

humidity and soil types.  Ridges also influence fire in the landscape, offering protection for 

those species that can be described as “fire-avoiders”.  Because of the influence of 

topography on rainfall, many streams originate on ridges and control water inputs into 

wetlands.  The protection of the ridges in their natural state is therefore a first step in 

ensuring the normal functioning of ecosystem processes on a larger scale.  In contrast, 

transformation of ridges will alter these major landscape processes.  For example, water 

runoff into streams and wetlands will increase, causing erosion. 
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Figure 1:  Provincial setting of the study area 
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Figure 2:  Local setting of the study area 
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Figure 3:  Google Earth image of the study area 
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Figure 4:  Land cover classes of the region  
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Figure 5:  Topography of the study area and general surrounds 
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6.5 LAND TRANSFORMATION EFFECTS 

 

Figure 4 provides some indication of the regional transformation status of the area.  It is 

evident that the region is relatively transformed as a result of agricultural activities, with 

some areas of remaining natural habitat remaining in the region.  Agriculture, industrial 

development and stands of exotic trees represent the major land transformation effects 

within the study area.  Road infrastructure has caused a moderate degree of habitat 

fragmentation and isolation.  Extensive areas of untransformed grassland habitat do 

however remain within the general region. 

 

6.5.1 Habitat Fragmentation 

 

Habitat fragmentation is the emergence of discontinuities (fragmentation) in an organism's 

preferred environment/ habitat and can be caused by geological processes that slowly alter 

the layout of the physical environment or by human activity such as land conversion, which 

can alter the environment on a much faster time scale.  The former is thought to be one of 

the major causes of speciation, while the latter is causative in extinctions of many species. 

 

Habitat fragmentation caused by humans occurs when native vegetation is cleared for 

human activities such as agriculture, rural development or urbanization.  Remaining habitat 

fragments are therefore rarely representative samples of the initial landscape.  Habitats 

which were once continuous become divided into separate fragments.  After intensive 

clearing, the remaining fragments tend to be small islands isolated from each other by crop 

land, pasture, roads, pavement or even barren land.  The term habitat fragmentation 

includes six discrete phenomena: 

• Reduction in the total area of the habitat; 

• Increase in the amount of edge; 

• Decrease in the amount of interior habitat; 

• Isolation of one habitat fragment from other areas of habitat; 

• Breaking up of one patch of habitat into several smaller patches; and 

• Decrease in the average size of each patch of habitat. 

 

One of the major ways that habitat fragmentation affects biodiversity is by reduction in the 

amount of available habitat for plants and animals.  Plants and other sessile organisms in 

these areas are usually directly destroyed while mobile animals (especially birds and 

mammals) retreat into remnant patches of habitat, leading to crowding effects and 

increased competition. 

 

Species that can move between fragments may use more than one fragment while the 

available single fragments must suffice in the habitat requirements of others.  Area size is 

one of the primary determinants of the species richness of fragments.  The size of the 

fragment will influence the number of species that were present when the fragment was 

initially created, and will influence the ability of these species to persist in the fragment.  

Small fragments of habitat can only support small populations of plants and animals and 
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small populations are more vulnerable to extinction.  Minor fluctuations in climate, resources 

or other factors, that would be unremarkable and quickly corrected in large populations can 

be catastrophic in small, isolated populations.  Fragmentation of habitat is therefore an 

important cause of species extinction. 

 

Population dynamics of subdivided populations tend to vary asynchronously.  In an 

unfragmented landscape a declining population can be "rescued" by immigration from a 

nearby expanding population, but in fragmented landscapes the distance between 

fragments may prevent this from happening.  Additionally, unoccupied fragments of habitat 

that are separated from a source of colonists by some barrier are less likely to be 

repopulated than adjoining fragments. 

 

Habitat fragmentation also leads to the creation of edge effects.  Microclimatic changes in 

light, temperature, and wind can alter the ecology around fragments and in the interior and 

exterior portions.  Fires become more likely in the area as humidity drops and temperature 

and wind levels rise.  Exotic and pest species may establish themselves easily in such 

disturbed environments, and the proximity of domestic animals often upsets the natural 

ecology.  Also, habitat along the edge of a fragment has a different climate and favours 

different species from the interior habitat.  The existence of viable habitat is critical to the 

survival of any species, and in many cases the fragmentation of any remaining habitat can 

lead to difficult decisions for conservation biologists.  Given a limited amount of resources 

available for conservation is it preferable to protect the existing isolated patches of habitat 

or to buy back land to get the largest possible continuous piece of land.  It is however an 

ongoing debate and is often referred to as SLOSS (Single Large or Several Small). 

 

6.5.2 Habitat Isolation 

 

Habitat isolation is defined as the extent to which a parcel of land or habitat of a certain 

species, or community of species, is separated from other similar habitat, species or 

communities, where the distance of separation might be larger than what is acceptable for 

species that occupy an area in order to successfully navigate in order to feed, propagate or 

inhabit.  The degree of habitat isolation experienced by individuals of a given species 

depends on many factors.  For example, above a particular level of habitat loss the physical 

distances between habitats patches increase exponentially.  For many species, rate of 

movement between patches of suitable habitat can be reduced as a result.  Spatial scale, 

mobility and mode of movement (e.g. flying versus crawling) are key issues associated with 

considerations of the impacts of habitat subdivision and habitat isolation.  The spatial scales 

of which a species moves and over which it perceives its environment will strongly influence 

the extent to which a given modified landscape is, or is not, negatively subdivided or 

isolated for that taxon.  For example, for some small mammal and flightless insect species, 

a road may effectively subdivide and isolate the populations on either side of it, whereas 

such a road would have very limited or no impact on more mobile species such as birds. 
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Many of the warnings associated with the themes of habitat loss and habitat degradation 

are also relevant to considerations of habitat subdivision and habitat isolation.  This is 

because, like habitat loss, what constitutes habitat subdivision and habitat isolation will be 

species specific.  For example, the isolation of vegetation patches defined from a human 

perspective may not lead to habitat isolation from the perspective of some species.  Even in 

a landscape that is extensively modified by humans, the matrix may be highly permeable 

for some species.  Hence, actual levels of habitat isolation might therefore actually be 

relatively low for these taxa and recolonization rates of patches can be high.  For other 

species, the same matrix may be ‘hostile’, meaning that neighbouring patches, although 

being located relatively close together, are actually very isolated for the specific species. 

 

The spatial isolation of habitat can impair dispersal movements between the natural 

territory and suitable habitat patches, which are typically made by juvenile or sub-adult 

animals attempting to establish new territories.  This interruption to dispersal can reduce 

the genetic size of populations through impaired patterns of gene flow.  Importantly, 

effective dispersal involves not only the movement of an individual, but also its successful 

reproduction in the receiving population.  In some cases, males and females of a given 

species do not respond in the same way to habitat isolation.  In addition, the recolonization 

of vacant territories in some habitat patches by individuals originating from other habitat 

patches is critical for maintaining the overall demographic size of a given species 

population.  By affecting patterns of dispersal between patches, habitat isolation can have 

significant effects on the occupancy of otherwise suitable habitat patches, including 

protected areas like nature reserves.  For example, population recovery after disturbance 

may be imparts by habitat isolation. 

 

Habitat isolation may shift a formerly contiguous and interacting population into a series of 

loosely connected subpopulations (i.e. metapopulation).  A metapopulation is defined as a 

set of local populations which interact via individuals moving between local populations.  

However, patchily distribution of populations of a species does not always conform to a true 

metapopulation structure. 
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6.6 MBCP CATEGORIES 

 

6.6.1 Terrestrial Biodiversity Categories on a Local Scale 

 

The local and regional designation of biodiversity conservation categories (Lötter & Ferrar, 

2006) is illustrated in Figure 6. 

 

The mandate for conserving biodiversity lies with state agencies at national, provincial and 

local levels of government, forming part of a wider responsibility for the environment and 

the sustainable use of natural resources.  Constitutional and national laws require these 

environmental issues to be dealt with in cooperative, participatory, transparent and 

integrated ways.  The MBCP (Lötter & Ferrar, 2006) is the first spatial biodiversity plan for 

Mpumalanga that is based on scientifically determined and quantified biodiversity 

objectives.  The purpose of the MBCP is to contribute to sustainable development in 

Mpumalanga. 

 

The MBCP maps the distribution of Mpumalanga Province’s known biodiversity into six 

categories.  These are ranked according to i) ecological and biodiversity importance, and ii) 

their contribution to meeting the quantitative targets set for each biodiversity feature.  The 

categories are: 

1 Protected areas - already protected and managed for conservation; 

2 Irreplaceable areas - no other options available to meet targets––protection crucial; 

3 Highly Significant areas - protection needed, very limited choice for meeting targets; 

4 Important and Necessary areas - protection needed, greater choice in meeting 

targets; 

5 Ecological Corridors – mixed natural and transformed areas, identified for long term 

connectivity and biological movement; 

6 Areas of Least Concern – natural areas with most choices, including for development; 

7 Areas with No Natural Habitat Remaining – transformed areas that do not contribute 

to meeting conservation targets. 

 

The study area comprises three of these categories (Figure 6), namely: 

• Important and Necessary; 

• Least Concern; and 

• No Natural Habitat Remaining. 

 

Areas included in the ‘Important and Necessary’ category represent significantly 

important areas of natural vegetation that play an important role in meeting biodiversity 

targets.  This category comprises approximately 9 5% of the Mpumalanga Province.  The 

designation as seeks to minimise conflict with competing land uses and represents the most 

efficient selection of areas to meet biodiversity targets.  No significant increase in the 

transformation of remaining natural habitat should be permitted and every opportunity to 

revert to economic options using natural land cover should be taken.  Some agricultural 
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land uses may be permitted but with best-practice guidelines made conditional and aimed at 

benefiting the biodiversity assets and reducing the vulnerability of each site. 

 

Biodiversity assets in landscapes categorized as ‘Least Concern’ contributes to natural 

ecosystem functioning, ensuring the maintenance of viable species populations and 

providing essential ecological and environmental goods and services across the landscape.  

This category comprises approximately 25.5% of the Mpumalanga Province.  Although these 

areas contribute the least to the achievement of biodiversity targets, they have significant 

environmental, aesthetic and social values and should not be viewed as wastelands or carte-

blanche development zones.  Development options are widest in these areas. 

 

At the broad scale, these areas and those where natural habitat has been lost serve as 

preferred sites for all forms of development.  It is still required to consider other 

environmental factors such as socioeconomic efficiency, aesthetics and the sense-of-place in 

making decisions about development.  Prime agricultural land should also be avoided for all 

non-agricultural land uses.  Land-use and administrative options for positive biodiversity 

outcomes include: 

• Where this category of land occurs close to areas of high biodiversity value, it may 

provide useful ecological connectivity or ecosystem services functions, e.g. ecological 

buffer zones and corridors or water production.  Encouragement needs to be given to 

biodiversity-friendly forms of management and even restoration options where 

appropriate; 

• Develop incentives to reverse lost biodiversity for selected parcels of land where 

buffer zones and connectivity are potentially important; 

• Standard application of EIA and other planning procedures are required; and 

 

Areas of ‘No Natural Habitat Remaining’ comprise approximately 35.8% of the Province.  

This category has already lost most of its biodiversity and ecological functioning.  In the 

remnants of natural habitat that occur between cultivated lands and along river lines and 

ridges, residual biodiversity features and ecological processes do survive, but these 

disconnected remnants are biologically impoverished, highly vulnerable to damage and have 

limited likelihood of being able to persist.  The more transformed a landscape becomes; the 

more value is placed on these remnants of natural habitat.  Areas with no natural habitat 

remaining are preferred sites for developments, taking the potential presence of lands with 

high agricultural potential into consideration.  These areas might serve as preferred sites for 

all forms of urban and industrial development (Land-Use Types 10 – 15). 
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6.6.2 Development Restrictions in Terms of the MBCP 

 

The proposed development relates to ‘Urban and Industrial Land Uses’ (Land Use Types 14 

– Underground Mining4) and is included in the category with other development types, such 

as Surface Mining, Urban & Business Development, Major Development Projects, Linear 

Engineering Structures and Water Projects & Transfers.  These six land uses cause the 

greatest environmental impact and are almost completely destructive of natural vegetation 

and natural biodiversity.  Where biodiversity persists, it is artificially maintained, generally 

supporting only opportunistic assemblages of plants and animals.  Ecosystem processes are 

completely disrupted, heavily impacted or artificially maintained at high cost.  These land 

uses not only produce the highest local impacts but also dominate the dispersed and 

cumulative impacts.  They are the most destructive and wide-ranging, often spreading 

hundreds of kilometres from their source, especially along river systems.  These land-use 

types also require special provision in land-use planning, impact assessment and mitigation. 

 

Restrictions in terms of major developments according to the Mpumalanga Biodiversity 

Conservation Plan (MBCP) are illustrated in Figure 7 (Underground Mining).  Classification in 

terms of Underground Mining Restrictions place most of the study area within the 

‘Permitted’ category with selected portions within the ‘Restricted’ category.  Specialist 

studies are therefore required to show that the proposed development will not add to 

existing cumulative impacts, regional degradation and habitat transformation and the loss of 

biodiversity on a local or regional scale. 

 

 

                                                 
4 Includes all underground mineral extraction and the surrounding ‘footprint’ of related development, 
which may include small areas for residential and industrial uses.  It includes all waste dumps, 
settlement ponds and disposal sites both above and below ground. 
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Figure 6:  Mpumalanga C-Plan Biodiversity Sensitivities 
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Figure 7:  MBCP Underground mining restrictions 
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7 BACKGROUND TO GRASSLAND ECOLOGY 

 

From: Mpumalanga Biodiversity Conservation Plan Handbook (2007). 

 

7.1 STATUS & DIVERSITY 

 

Grassland defines itself: landscapes dominated by grass.  Although grasses are the most 

visible plants, grasslands have a higher diversity than simply grasses.  In particular, those 

with belowground storage organs such as bulbs or tubers produce many of our spectacular 

wild flowers and contribute to biodiversity that is second only to the Cape Fynbos in species 

richness.  Grassland species are particularly well adapted to being defoliated, whether by 

grazing, fire or frost.  Repeated defoliation, within reason, does not cause real harm to such 

plants nor does it reduce productivity. 

 

African grasslands are particularly old, stable and resilient ecosystems.  Most plants are 

perennials and surprisingly long lived, with very few annual species, which are the pioneer 

plants needed to repair disturbance.  This makes our grasslands vulnerable to destruction 

by cultivation; once ploughed they are invaded by weedy pioneer plants that are mostly 

alien.  Although many grassland plants do produce seed, very little germinates, most being 

used as vital food for their rich rodent and insect fauna.  Mpumalanga’s grasslands are 

mainly found in the highveld above 1,000m.  These are cool, dry open landscapes, with 

rainfall of over 500mm/yr.  Frost, hailstorms and lightning strikes are common.  The natural 

occurrence of fire and other defoliating events favour grassland plants over woody species 

and help maintain the open treeless character of grasslands. 

 

Grasslands have shallow-rooted vegetation with a growing season limited to about six 

months of the year.  The non-growing seasons are characterised by cool and dry conditions, 

during which time most foliage is removed or killed by frost, and dies back to ground level. 

Large parts of our grasslands occur on deep fertile soils of high agricultural value.  Much of 

this landscape has already been converted to crops, timber or intensive animal production.  

The unproductive winter and spring seasons in grassland require agricultural strategies for 

livestock and cultivation that bridge this gap in economic productivity.  Crop rotation, 

cultivated pastures and fallow intervals, as well as supplementary feeding of livestock, 

including the use of crop residues, are all part of good farming practice in these regions.  

Grasslands originally covered 61% of Mpumalanga, but 44% of this has been transformed 

by agriculture and other development.  This substantial and irreversible reduction of the 

biome is due mainly to cultivation, especially industrial scale agriculture and timber 

growing.  These land uses destroy biodiversity but extensive livestock grazing can be 

reasonably biodiversity-friendly, provided good management and safe stocking rates are 

applied. 

 

The palatability of grass and its value as food for livestock increases with decreasing rainfall, 

which is also correlated with altitude.  In grazing terms, this corresponds to Sourveld in the 

moist highveld and sweetveld in the dryer lowveld.  This grass palatability gradient extends 
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from grassland into savannas.  Although sweetveld grasses produce less biomass than 

sourveld grasses, they have higher food value and lower fibre.  This means the plant 

nutrients are more available in lower rainfall areas due to less leaching of the soil by high 

rainfall.  The 650mm rainfall isoline approximately separates these two livestock zones.  Fire 

is a characteristic feature of grassland (and savannas) and is a necessary component of 

good land management.  Grassland plants depend on fire, they resprout annually from their 

rootstocks. 

 

Without frequent fire, grasslands eventually become invaded with woody species and some 

herbaceous plants die.  Regular burning to complement good grazing management helps to 

prevent the increase of species unpalatable to livestock, including woody species that form 

bush encroachment.  Timber growing is mainly restricted to grasslands but its impact is not 

limited to the plantation “footprint”.  It significantly reduces surface and underground water 

and causes the spread of some of the most damaging alien species.  These effects, along 

with flammability of its tree species and the fire protection measures required, also 

substantially change the fire regime in grasslands.  The large number of rare and 

endangered species in grasslands is a particular problem for environmental impact 

assessment.  They are mostly small, very localised and visible for only a few weeks in the 

year when they flower.  Most surveys will not pick them up and special skills are required to 

locate and identify them reliably.  Highest biodiversity is found in rocky grassland habitats 

and on sandy soils.  Clay soils generally have the lowest biodiversity in grasslands. 

 

7.2 GRASSLAND THREATS & CONSERVATION 

 

The grassland biome contains some of the most threatened vegetation types in South 

Africa.  It is estimated that 60 to 80% of South African grasslands have already been 

irreversibly transformed by agriculture, forestry, urban and industrial development and 

mining.  An alarmingly low 2% of the remaining pockets of pristine grasslands – areas of 

surprisingly high plant and animal diversity – are formally under conservation in 142 

publicly owned nature reserves.  On the positive side, by correlation of the geographic 

distribution, the 3,378 plant species found in the grassland biome, and the distribution of 

these nature reserves, it is estimated that 78% of these species are indeed represented in 

conservation areas. 

 

A reason for concern is the extensive commercial forestation over large areas of land in the 

high rainfall eastern Escarpment area, a region of exceptionally high biodiversity, which 

contains 30% of the endemic and rare plant species of the former Transvaal Province.  

While it is too late to bring back the large migratory herds of grassland herbivores, it is 

imperative that the existing reserve network be maintained and expanded to conserve 

viable populations of South Africa’s unique grassland species.  The first step is to alert the 

South African public to the fact that a hitherto disregard heritage is slipping away.  Warwick 

Tarboton, an eminent South African ornithologist, expressed it succinctly: 

‘If ever a biome needed a champion, it is the grassland’ 



Majuba UCG Project 

Biodiversity EIA Assessment 

� September 2012 � 

8 BOTANICAL ASSESSMENT 

 

8.1 REGIONAL VEGETATION - VEGMAP 

 

The study site corresponds to the Grassland Biome, more specifically the Mesic Highveld 

Grassland as defined by Mucina & Rutherford (VegMap, 2006).  This unit is found in the 

eastern, precipitation-rich regions of the Highveld.  Grasslands of these parts are regarded 

‘sour grasslands’.  The study area comprehends an ecological type known as the Amersfoort 

Highveld Clay Grassland (refer Figure 8).  This grassland comprises undulating plains, with 

small scattered patches of dolerite outcrops.  The vegetation comprises of short, closed 

grassland, largely dominated by a dense Themeda triandra sward, often severely grazed.  

Overgrazing leads to invasion of Seriphium plumosum.  Parts of this unit were once 

cultivated and these transformed areas are not picked up by satellite for transformation 

coverage; the percentage of grasslands still in a natural state may therefore be 

underestimated. 

 

The conservation status is regarded as ‘Vulnerable’; none is formally protected.  The study 

area is situated within a part of the African Grasslands/ Ekengela Initiative Transition Zone, 

rendering all areas of natural grassland sensitive (ENPAT, National Database, Biosphere).  

Some 25% of this vegetation type is transformed, predominantly by cultivation (22%).  The 

area is not suited to forestation.  Silver and black wattle and Salix babylonica invade 

drainage areas.  Prominent species that occur within this unit include the following. 

 

• Graminoids 

Aristida aequiglumis, A. congesta, A. junciformis, Brachiaria serrata, Cynodon dactylon, 

Digitaria monodactyla, D. tricholaenoides, Elionurus muticus, Eragrostis chloromelas, E. 

curvula, E. plana, E. racemosa, E. sclerantha, Heteropogon contortus, Loudetia simplex, 

Microchloa caffra, Monocymbium cerisiiforme, Setaria sphacelata, Sporobolus africanus, S. 

pectinatus, Themeda triandra, Trachypogon spicatus, Tristachya leucothrix, T. rehmannii, 

Alloteropsis semialata, Andropogon appendiculatus, E. schirensis, Bewsia biflora, Ctenium 

concinnum, Diheteropogon amplectens, Eragrostis, capensis, E. gummiflua, E. patentissima, 

Harpochloa falx, Panicum natalense, Rendlia altera, Schizachyrium sanguineum, Setaria 

nigrirostris and Urelytrum agropyroides. 

 

• Herbs 

Berkheya setifera, Haplocarpha scaposa, Justicia anagalloides, Pelargonium luridum, 

Acalypha angustata, Chamaecrista mimosoides, Dicoma anomala, Euryops gilfillanii, E. 

transvaalensis, Helichrysum aureonitens, H. callicomum, H. oreophilum, H. rugulosum, 

Ipomoea crassipes, Pentanisia prunelloides, Selago densiflora, Senecio coronatus, Vernonia 

oligocephala, Wahlenbergia undulata, Gladiolus crassifolius, Haemanthus humilis, Hypoxis 

rigidula, Aloe ecklonis and Ledebouria ovatifolia. 

 

• Low Shrubs 

Anthospermum rigidum and Seriphium plumosum. 
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Figure 8:  Regional vegetation types (VEGMAP) 
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8.2 REGIONAL SPECIES RICHNESS 

 

The SANBI database indicates the known presence of 270 plant species within the ¼-degree 

grid that is sympatric to the study area (2729BB).  The region is known to exhibit high 

species richness and the known infobase is regarded representative of the regional species 

richness.  A basic dissemination of the growth forms reveals the physiognomic dominance of 

the herbaceous stratum (refer Table 3) with herbs (123 species, 45.6%) dominating the 

species diversity and grasses (60 species, 22.2%) dominating the physiognomy.  The 

natural status of remaining parts of the grasslands is reflected in the presence of numerous 

geophytes (22 species, 8.1%).  The presence of extensive moist grassland and wetland 

habitat is indicated by the presence of 13 cyperoid species (4.8%).  The absence of 

indigenous tree species is noticeable, reflecting the grassland physiognomy of the region, 

but various low shrubs (11 species, 4.1%) occur in the study area. 

 

Table 3:  Growth forms of the region 

Growth forms Number Percentage 

Bryophyte 5 1.9% 

Climber 4 1.5 

Cyperoid 13 4.8% 

Dwarf shrub 19 7.0% 

Geophyte 22 8.1% 

Graminoid 60 22.2% 

Helophyte 2 0.7% 

Herb 123 45.6% 

Hydrophyte 3 1.1% 

Shrub 11 4.1% 

Succulent 8 3.0% 

Total 270 

 

The flora of the region is represented by 57 plant families, dominated by Poaceae 

(Graminoids, 60 species, 22.2%), Asteraceae (49 species, 18.1%), and Cyperaceae (13 

species, 4.8%). 
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8.3 FLORISTIC SPECIES RICHNESS – SURVEY RESULTS 

 

The species list that was compiled during the site investigation is considered moderately 

comprehensive as various surveys were conducted during different growing seasons.  Some 

plant species are only visible during specific periods of the year and is identifiable from 

reproductive material that is present during specific seasons (phenological variation).  A 

total of 185 plant species were recorded during the various site investigations (refer 

Appendix 1)5. 

 

The regional setting within the Grassland Biome dictates the physiognomic dominance of the 

herbaceous component (Table 4) with 100 forb species (54.1%) and 41 grass species 

(22.2%).  Trees are present as low shrubs (or as exotic clumps (12 species 6.5%). 

 

Table 4:  Growth forms for the study area 

Growth Form    Number    Percentage    

Ferns 1 0.5% 

Forbs 100 54.1% 

Geophytes 19 10.3% 

Grasses 41 22.2% 

Hydrophilics 3 1.6% 

Sedges 5 2.7% 

Shrubs 10 5.4% 

Succulents 4 2.2% 

Trees 2 1.1% 

Total    185 

 

Taking the setting of the study area into consideration, the species composition of 

untransformed vegetation types is regarded representative of the regional vegetation.  It 

should however be noted that most of the species not normally associated with the regional 

vegetation types occur in transformed areas where no surveys were conducted.  A total of 

47 plant families were represented in the study area, dominated by Poaceae (grass family, 

40 species, 21.6%) and Asteraceae (daisy family, 44 species, 23.8%). 

 

8.4 FLORISTIC HABITAT TYPES 

 

Results of the photo analysis and site investigations revealed the presence of the following 

floristic habitat types (refer Figure 9): 

• Agricultural Areas; 

• Degraded Grassland Habitat; 

• Exotic Stands; 

• Moist Grassland/ Grassland Seepages; 

• Natural Grassland Habitat – Amersfoort Variations; 

                                                 
5 Please note that this species list was compiled in sample plots across the principal study comprising of 9 

he 9 core farms and not necessarily only within the Roodekopjes study area.  It is however still regarded 

representative of the species richness of this particular site as the habitat types are represented 
throughout the region. 
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• Transformed Habitat; and 

• Wetland/ Riparian Habitat. 

 

The extent of habitat types within the study area is presented in Table 5. 

 

Table 5:  Extent of habitat types within the study area 

Habitat Type    Extent (ha)    Percentage    

Agricultural Areas 526.9 ha 18.2% 

Degraded Grasslands 94.4 ha 3.3% 

Exotics 8.4 ha 0.3% 

Moist Grassland/ Grassland Seep 40.0 ha 1.4% 

Natural Grassland – Amersfoort 1764.2 ha 61.0% 

Transformed Areas 257.4 ha 8.9% 

Wetland/ Riparian Habitat 201.5 ha 7.0% 

Total    2,892.8 ha 

 

8.4.2 Agricultural Areas 

 

Cultivation represents the major land transformation activity in the region, resulting in a 

mosaical pattern of agricultural fields within a natural grassland environment.  This habitat 

type comprises approximately 18.2% (26.98 ha) of the study area.  These areas inlcude 

lands that are either currently actively cultivated for crops, or fallow fields where 

agricultural activities has ceased some time ago, but the vegetation still reflects the impact 

of transformation.  Fallow fields are characterised by a composition of weeds and pioneer 

species that represent the early successional stages of vegetation.  These species will within 

a relative short time span be replaced by species that are better adapted to the changed 

environmental conditions.  Ultimately a new climax status will be achieved, but the species 

composition and physiognomy will not be similar to the original status. 

 

Species that reflect the poor habitat status of this habitat type include the grasses Aristida 

species, Cynodon dactylon, Eleusine coracana, Eragrostis chloromelas as well as the weeds 

Berkheya carlinopsis, B. setifera, Bidens formosa, B. pilosa, Crepis hypochoeridea , Datura 

stramonium, Pseudognaphalium luteo-album, Schkuhria pinnata, Solanum elaeagnifolium, 

Tagetes minuta, Verbena tenuisecta and the shrub Seriphium plumosum.  Species that are 

usually associated with pristine regional grasslands is usually absent, or occurs at extremely 

low cover abundance levels. 

 

The original grassland vegetation in these parts is entirely compromised and is unlikely to 

recover to the previous pristine, climax status.  A low floristic status is consequently 

ascribed to these areas.  No Red Data plant species were recorded within these parts.  The 

likelihood of encountering Red Data plant species within these parts is low, mainly as a 

result of habitat transformation.  Species that were encountered within these areas include 

the following: 
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Table 6:  Species composition of the Agricultural fields habitat type 

Species Name    Growth Form    Family    

Alternanthera pungens Forb Amaranthaceae 

Andropogon huillensis Grass Poaceae 

Aristida species Grass Poaceae 

Asparagus species Forb Liliaceae 

Berkheya carlinopsis Forb Asteraceae 

Berkheya setifera Forb Asteraceae 

Bidens formosa Forb Asteraceae 

Bidens pilosa Forb Asteraceae 

Cirsium vulgare Forb Asteraceae 

Conyza bonariensis Forb Asteraceae 

Conyza podocephala Forb Asteraceae 

Crepis hypochoeridea Forb Asteraceae 

Cymbopogon plurinodis Grass Poaceae 

Cynodon dactylon Grass Poaceae 

Cyperus species Sedge Cyperaceae 

Datura stramonium Forb Solanaceae 

Digitaria eriantha Grass Poaceae 

Eleusine coracana Grass Poaceae 

Eragrostis chloromelas Grass Poaceae 

Eragrostis curvula Grass Poaceae 

Eragrostis species Grass Poaceae 

Felicia muricata Forb Asteraceae 

Helichrysum pilosellum Forb Asteraceae 

Helichrysum rugulosum Forb Asteraceae 

Hyparrhenia hirta Grass Poaceae 

Hyparrhenia tamba Grass Poaceae 

Hyperthelia dissoluta Grass Poaceae 

Lactuca capensis Forb Asteraceae 

Pollichia campestris Forb Illebracaceae 

Pseudognaphalium luteo-album Forb Asteraceae 

Schkuhria pinnata Forb Asteraceae 

Seriphium plumosum Shrub Asteraceae 

Setaria species Grass Poaceae 

Solanum elaeagnifolium Forb Solanaceae 

Sonchus species Forb Asteraceae 

Tagetes minuta Forb Asteraceae 

Verbena bonariensis Forb Verbenaceae 

Verbena tenuisecta Forb Verbenaceae 

Walafrida densiflora Forb Selaginaceae 

Xanthium strumarium Forb Asteraceae 

 

8.4.3 Degraded Grassland Habitat 

 

Vegetation of these parts is frequently impacted by mowing activities that result in a 

significantly altered species composition while the physiognomy reflects that of cultivated 

pastures.  These areas comprise approximately 3.3% (94.4 ha) of the study area.  As a 

result of the frequency of the impacts the species composition is changing from a diverse 

herbaceous dominated composition to a mono specific grass dominated area.  The 

vegetation in these parts compromises poor quality species and is unlikely to recover to a 
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status that approximates the natural regional vegetation.  A low floristic status is ascribed 

to these areas.  Areas where historic disturbances resulted in severe impacts on the 

grassland vegetation of an area, which has subsequently not recovered, are also included in 

this unit. 

 

The species Eragrostis curvula, E. chloromelas, Hyparrhenia hirta and Hyperthelia dissoluta 

are usually particularly dominant and is also a good indicator of the secondary climax status 

that resulted through succession from a historic disturbance, such as over-grazing or recent 

pastural practices.  Impacts resulted in a disturbed ecological equilibrium that exceeded the 

plastic and elastic characteristics of the natural vegetation causing to not to be able to 

recover to the original status. 

 

Plant succession resulting from prolonged impacts on the species composition and 

physiognomy of these grasslands commences with the cessation of cultivation, resulting in 

the dominance of specific species under certain environmental conditions.  This process is 

described as directional, cumulative changes in the species that occupy an area, through 

time.  Vegetation units where weed species (mostly annual grasses and forbs) predominate 

represent the pioneer communities and the initial stages of succession and are usually found 

immediately after the impact/disturbance.  If significant changes in species composition for 

an area do not occur within a period, the community is said to be a mature or climax 

community. 

 

Climax communities are not static; changes do occur, but they are not cumulative in their 

effect.  Instead, the random, small changes in species numbers or even in the flora merely 

result in fluctuations about some long-term mean.  This is a state of dynamic equilibrium.  If 

a community does exhibit directional, cumulative, non-random changes, it is said to be a 

successional or seral community and these seral communities will replace each other until a 

climax community is achieved.  Healthy climax communities, as opposed to pioneer and 

seral communities, are better adapted to survive natural disturbance, such as drought. 

 

The following forms of succession may have occurred on the study site since the cessation 

of the impact/disturbance: 

secondary succession ~ The invasion of land that has been previously vegetated, the pre-

existing vegetation having been destroyed by cultivation, specifically defined as old-

field succession; 

autogenic succession ~ The driving force behind succession is the effect plants may have 

on the habitat.  Plants cast shade, add to the litter, decrease temperature oscillations, 

and increase the humidity and affects soil characteristics through root activity.  Some 

of these modifications put the seedlings of other species, that are less adapted, at a 

competitive disadvantage with the seedlings of other species better adapted to the 

moderated conditions; 

progressive succession ~ Succession that leads to communities with greater complexity 

and biomass and to communities that are progressively more moist.  Even in a climax 



Majuba UCG Project 

Biodiversity EIA Assessment 

� September 2012 � � 42 � 

community, however, there continue to be cyclic successional changes on a very local 

scale; and 

directional succession ~ Accumulation of changes that lead to community-wide changes. 

 

Other characteristics of a climax status that were observed on this site include a relative low 

diversity of forbs, with particular reference to geophytes, as well as the mosaical 

appearance of areas of localised dominance that is created with sub-climax species such as 

Eragrostis chloromelas, and Cynodon dactylon.  Weeds that occur within these parts include 

Berkheya carlinopsis, Berkheya setifera, Bidens pilosa, Cirsium vulgare, Conyza bonariensis, 

Crepis hypochoeridea, Pseudognaphalium luteo-album and the shrub Seriphium plumosum 

(Table 7). 

No conservation important species were recorded within these areas.  The likelihood of 

encountering Red Data plant species within these areas are regarded low as a result of 

habitat transformation.  A low floristic status is attributed to these parts of the study area.  

Species encountered within this unit include the following: 

 

Table 7:  Species composition of the Degraded grassland habitat type 

Species Name    Growth Form    Family    

Alternanthera pungens Forb Amaranthaceae 

Andropogon huillensis Grass Poaceae 

Anthospermum rigidum Forb Rubiaceae 

Aristida species Grass Poaceae 

Asparagus species Forb Liliaceae 

Berkheya carlinopsis Forb Asteraceae 

Berkheya setifera Forb Asteraceae 

Bidens formosa Forb Asteraceae 

Bidens pilosa Forb Asteraceae 

Brachiaria eruciformis Grass Poaceae 

Cirsium vulgare Forb Asteraceae 

Commelina africana Forb Commelinaceae 

Conyza bonariensis Forb Asteraceae 

Conyza podocephala Forb Asteraceae 

Crabbea acaulis Forb Acanthaceae 

Crepis hypochoeridea Forb Asteraceae 

Cymbopogon plurinodis Grass Poaceae 

Cynodon dactylon Grass Poaceae 

Digitaria eriantha Grass Poaceae 

Eragrostis chloromelas Grass Poaceae 

Eragrostis curvula Grass Poaceae 

Eragrostis plana Grass Poaceae 

Felicia muricata Forb Asteraceae 

Haplocarpha lyrata Forb Asteraceae 

Helichrysum nudifolium Forb Asteraceae 

Helichrysum pilosellum Forb Asteraceae 

Helichrysum rugulosum Forb Asteraceae 

Hibiscus species Forb Malvaceae 

Hyparrhenia hirta Grass Poaceae 

Hyperthelia dissoluta Grass Poaceae 

Hypoxis rigidula Geophyte Hypoxidaceae 

Ipomoea species Forb Convolvulaceae 
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Table 7:  Species composition of the Degraded grassland habitat type 

Species Name    Growth Form    Family    

Lactuca capensis Forb Asteraceae 

Paspalum dilatatum Grass Poaceae 

Paspalum scrobiculatum Grass Poaceae 

Pollichia campestris Forb Illebracaceae 

Pseudognaphalium luteo-album Forb Asteraceae 

Schkuhria pinnata Forb Asteraceae 

Senecio erubescens Forb Asteraceae 

Seriphium plumosum Shrub Asteraceae 

Setaria species Grass Poaceae 

Setaria sphacelata Grass Poaceae 

Sporobolus africanus Grass Poaceae 

Tagetes minuta Forb Asteraceae 

Verbena bonariensis Forb Verbenaceae 

Vernonia natalensis Forb Asteraceae 

Walafrida densiflora Forb Selaginaceae 

Xanthium strumarium Forb Asteraceae 

 

8.4.4 Exotic Stands 

 

This habitat type comprises all areas where natural vegetation has been replaced by stands 

of exotic trees, mostly Eucalyptus species.  These areas are frequently in proximity to 

homesteads and were introduced by settlers or subsequent residents to serve as wind- or 

visual breaks on the open grasslands.  A low floristic status is ascribed to these parts and it 

is unlikely that these areas will be inhabited by any conservation important flora taxa. 

 

8.4.5 Moist Grassland/ Grassland Seepages 

 

This vegetation type is generally termed ‘hydromorphic grasslands’ or ‘ephemeral moist 

grasslands’ and constitutes grassland that occur in-between terrestrial and aquatic systems, 

usually situated on terrain type 4 (footslopes) in close vicinity to valley bottoms (drainage 

lines, streams, rivers).  Soil conditions indicate temporary inundation during times of high 

precipitation, but are generally dry for the longest part of the year.  Since this community 

occur in close vicinity to riparian systems, they are generally regarded as sensitive.  Soils 

are frequently high in clay content and the vegetation is therefore highly palatable; a high 

grazing factor subsequently contributes to the moderately degraded status or some parts. 

 

A relative low floristic diversity is noted (Table 8).  The physiognomy is grassland with a 

well-developed and dense herbaceous layer.  Moist conditions are indicated by the presence 

of several sedges as well as the grasses Agrostis eriantha, Andropogon huillensis, Aristida 

junciformis, Fingerhuthia africana, Helictotrichon turgidulum, Leersia hexandra and Setaria 

nigrirostris  as well as the forbs Berkheya carlinopsis, Boophone disticha, Chironia palustris, 

Crinum bulbispermum, Senecio achilleifolius and Rumex species.  The clayey substrate 

results in the presence of the grass species Agrostis eriantha and Aristida bipartita. 
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Surrounding land uses result in the degradation of this community.  Under pristine 

conditions this community should form a continuous band along the riparian systems.  

Current conditions indicate the destruction of this community as only intermittent sections 

are present.  No Red Listed flora species were observed during the site investigation.  

Habitat is considered particularly suitable for the presence of conservation important flora 

species. 

 

Table 8:  Species composition of the Moist grassland/ Grassland seepage habitat type 

Species Name    Growth Form    Family    

Agapanthus species Geophyte Alliaceae 

Agrostis eriantha Grass Poaceae 

Alysicarpus rugosus Forb Fabaceae 

Andropogon huillensis Grass Poaceae 

Aristida aequiglumis Grass Poaceae 

Aristida bipartita Grass Poaceae 

Aristida junciformis Grass Poaceae 

Arundinella nepalensis Grass Poaceae 

Asclepias eminens Forb Asclepiadaceae 

Berkheya carlinopsis Forb Asteraceae 

Bidens formosa Forb Asteraceae 

Boophone disticha Geophyte Amaryllidaceae 

Brachiaria eruciformis Grass Poaceae 

Bulbine narcissifolia Geophyte Liliaceae 

Chironia palustris Forb Gentianaceae 

Cirsium vulgare Forb Asteraceae 

Conyza podocephala Forb Asteraceae 

Crepis hypochoeridea Forb Asteraceae 

Crinum bulbispermum Geophyte Amaryllidaceae 

Cycnium tubulosum Forb Scrophulariaceae 

Eragrostis capensis Grass Poaceae 

Eragrostis curvula Grass Poaceae 

Eragrostis plana Grass Poaceae 

Eucomis autumnalis Geophyte Liliaceae 

Falkia oblonga Forb Convolvulaceae 

Fingerhuthia africana Grass Poaceae 

Gladiolus species Geophyte Iridaceae 

Haplocarpha scaposa Forb Asteraceae 

Helichrysum aureonitens Forb Asteraceae 

Helichrysum pilosellum Forb Asteraceae 

Helictotrichon turgidulum Grass Poaceae 

Heteropogon contortus Grass Poaceae 

Hyparrhenia tamba Grass Poaceae 

Hypericum lalandii Forb Hypericaceae 

Hypoxis rigidula Geophyte Hypoxidaceae 

Kyllinga alba Forb Cyperaceae 

Leersia hexandra Grass Poaceae 

Lobelia erinus Forb Lobeliaceae 

Mariscus congestus Sedge Cyperaceae 

Moraea species Geophyte Iridaceae 

Oenothera rosea Forb Onagraceae 

Oenothera tetraptera Forb Onagraceae 

Oxalis species Geophyte Oxalidaceae 
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Table 8:  Species composition of the Moist grassland/ Grassland seepage habitat type 

Species Name    Growth Form    Family    

Paspalum dilatatum Grass Poaceae 

Paspalum scrobiculatum Grass Poaceae 

Pelargonium luridum Geophyte Geraniaceae 

Plantago lanceolata Forb Plantaginaceae 

Plantago longissima Forb Plantaginaceae 

Pseudognaphalium luteo-album Forb Asteraceae 

Scabiosa columbaria Forb Dipsacaceae 

Senecio achilleifolius Forb Asteraceae 

Setaria nigrirostris Grass Poaceae 

Themeda triandra Grass Poaceae 

Trachyandra asperata Geophyte Liliaceae 
 

8.4.6 Natural Grassland Habitat – Amersfoort Variation 

 

The natural grassland of the study areas are characterised by a short, low cover of 

herbaceous species, physiognomically dominated by grasses.  This habitat type comprises 

the largest portion of the study site; 1,764.2 ha (61.0%). The floristic status of these parts 

is largely determined by the intensity of grazing by cattle and sheep.  Areas subjected to 

lower grazing pressure comprises vegetation with a higher floristic status, species diversity 

(Table 9), consisting of the grasses Themeda triandra, Brachiaria eruciformis, Eragrostis 

racemosa, Setaria species, S. sphacelata, Aristida species Fingerhuthia africana and the 

forbs Hermannia depressa, Scabiosa columbaria, Helichrysum rugulosum and H. 

aureonitens.  These areas are more likely to be associated with shallow soils and localised 

rocky outcrops.  The species diversity in these parts is more divers, comprising a high 

degree of forbs and geophytes in particular, including Boophone disticha, Gladiolus 

crassifolius, Gladiolus species, Hypoxis iridifolia, H. obtusa and H. rigidula. 

 

The floristic status of these areas are frequently not as well-defined as indicated in the 

description, but more often represent a gradient of grazing pressure.  However, even areas 

that were subjected to high grazing pressure are different to transformed areas by the 

simple distinction that these areas are able to recover to a natural status under correct 

management.  A medium-high floristic status is attributed to this variation. 

 

Areas where high grazing pressure predominate is characterised by a vegetation that 

exhibits high abundance values of the grasses Eragrostis plana, E. chloromelas, Cynodon 

dactylon and the forbs Cirsium vulgare, Berkheya carlinopsis, Alternanthera pungens and 

Crepis hypochoeridea.  The species richness in these parts is frequently low.  It is not 

possible to distinguish between these parts and areas of higher quality grasslands. 

 

No plant species of conservation importance was recorded within these parts of poor quality 

grasslands.  The likelihood of encountering Red Data plant species within these areas are 

regarded medium as a result of moderate habitat status; pristine areas are however 

regarded suitable for the potential presence of Red Data flora species. 
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Table 9:  Species composition of the Natural grassland habitat type 

Species Name    Growth Form    Family    

Abildgaardia ovata Grass Cyperaceae 

Acalypha angustata Forb Euphorbiaceae 

Agapanthus species Geophyte Alliaceae 

Alectra sessiliflora Forb Scrophulariaceae 

Alternanthera pungens Forb Amaranthaceae 

Alysicarpus rugosus Forb Fabaceae 

Anthospermum rigidum Forb Rubiaceae 

Aristida aequiglumis Grass Poaceae 

Aristida species Grass Poaceae 

Asclepias aurea Forb Asclepiadaceae 

Asclepias eminens Forb Asclepiadaceae 

Asclepias species Forb Asclepiadaceae 

Asparagus species Forb Liliaceae 

Berkheya carlinopsis Forb Asteraceae 

Berkheya radula Forb Asteraceae 

Berkheya setifera Forb Asteraceae 

Bidens pilosa Forb Asteraceae 

Boophone disticha Geophyte Amaryllidaceae 

Brachiaria serrata Grass Poaceae 

Bulbine narcissifolia Geophyte Liliaceae 

Cirsium vulgare Forb Asteraceae 

Commelina africana Forb Commelinaceae 

Conyza bonariensis Forb Asteraceae 

Crabbea acaulis Forb Acanthaceae 

Crassula lanceolata Succulent Crassulaceae 

Cymbopogon pospischilii Grass Poaceae 

Cynodon dactylon Grass Poaceae 

Dicoma anomala Forb Asteraceae 

Diospyros austro-africana Tree Ebenaceae 

Elionurus muticus Grass Poaceae 

Eragrostis capensis Grass Poaceae 

Eragrostis chloromelas Grass Poaceae 

Eragrostis plana Grass Poaceae 

Eragrostis racemosa Grass Poaceae 

Eragrostis species Grass Poaceae 

Felicia muricata Forb Asteraceae 

Geigeria burkei Forb Asteraceae 

Gladiolus crassifolius Geophyte Iridaceae 

Gladiolus species Geophyte Iridaceae 

Gnidia species Forb Thymelaeaceae 

Haplocarpha lyrata Forb Asteraceae 

Haplocarpha scaposa Forb Asteraceae 

Harpochloa falx Grass Poaceae 

Helichrysum aureonitens Forb Asteraceae 

Helichrysum callicomum Forb Asteraceae 

Helichrysum cephaloideum Forb Asteraceae 

Helichrysum nudifolium Forb Asteraceae 

Helichrysum pilosellum Forb Asteraceae 

Helichrysum rugulosum Forb Asteraceae 

Hermannia depressa Forb Sterculiaceae 

Hermannia species Forb Sterculiaceae 

Hermannia transvaalensis Forb Sterculiaceae 
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Table 9:  Species composition of the Natural grassland habitat type 

Species Name    Growth Form    Family    

Heteropogon contortus Grass Poaceae 

Hibiscus species Forb Malvaceae 

Hibiscus trionum Forb Malvaceae 

Hyparrhenia hirta Grass Poaceae 

Hyperthelia dissoluta Grass Poaceae 

Hypoxis argentea Geophyte Hypoxidaceae 

Hypoxis iridifolia Geophyte Hypoxidaceae 

Hypoxis obtusa Geophyte Hypoxidaceae 

Hypoxis rigidula Geophyte Hypoxidaceae 

Indigofera hedyantha Forb Fabaceae 

Ipomoea species Forb Convolvulaceae 

Jamesbrittenia species Shrub Scrophulariaceae 

Lantana rugosa Shrub Verbenaceae 

Ledebouria ovalifolia Geophyte Liliaceae 

Leucas glabrata Forb Lamiaceae 

Lobelia erinus Forb Lobeliaceae 

Microchloa caffra Grass Poaceae 

Oenothera rosea Forb Onagraceae 

Oxycarpus species Sedge Polygonaceae 

Pelargonium luridum Geophyte Geraniaceae 

Plantago longissima Forb Plantaginaceae 

Pollichia campestris Forb Illebracaceae 

Polygala hottentotta Forb Polygalaceae 

Rhynchosia totta Forb Fabaceae 

Scabiosa columbaria Forb Dipsacaceae 

Schistostephium crataegifolium Forb Asteraceae 

Schkuhria pinnata Forb Asteraceae 

Searsia discolor Shrub Anacardiaceae 

Senecio coronatus Forb Asteraceae 

Senecio erubescens Forb Asteraceae 

Senecio venosus Forb Asteraceae 

Seriphium plumosum Shrub Asteraceae 

Setaria sphacelata Grass Poaceae 

Solanum elaeagnifolium Forb Solanaceae 

Sopubia cana Forb Scrophulariaceae 

Sporobolus africanus Grass Poaceae 

Striga elegans Forb Scrophulariaceae 

Tagetes minuta Forb Asteraceae 

Themeda triandra Grass Poaceae 

Trachypogon spicatus Grass Poaceae 

Tristachya leucothrix Grass Poaceae 

Turbina oblongata Forb Convolvulaceae 

Verbena bonariensis Forb Verbenaceae 

Verbena brasiliensis Forb Verbenaceae 

Vernonia natalensis Forb Asteraceae 

Vernonia oligocephala Forb Asteraceae 

Xysmalobium undulatum Forb Asclepiadaceae 
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8.4.7 Transformed Habitat 

 

This habitat type represents areas where historical or recent human activities led to 

transformation of the natural vegetation.  No natural vegetation remains in these areas and 

the floristic status of these areas is therefore regarded low as a result of the secondary 

vegetation that characterises this habitat type.  These parts comprise approximately 257.4 

ha (8.9%) of the study area. 

 

The likelihood of encountering Red Data species within these areas are regarded low. 

 

8.4.8 Wetland/ Riparian Habitat 

 

Perennial, non-perennial rivers and smaller drainage lines occur within the study areas as 

well as in the immediate vicinity thereof, comprising a total of approximately 201.5 ha 

(7.0%) of the study area.  The floristic status of these areas is regarded high and few 

impacts, other than high grazing pressure are noted.  However, an impact that does affect 

the status of these areas adversely is damming practices of upstream catchment areas, 

causing changes in the flow patterns and soil moisture content in downstream areas.  

Trampling of the topsoil by cattle as well as infestation of the streambed by terrestrial 

species, imported by means of droppings and physical transportation methods, result in 

species changes in some areas. 

 

In a pristine status these areas would be dominated by a dense grass layer and diverse 

herbaceous composition.  Depending on the riparian characteristics (streambed, stream 

banks, valley bottom, levee area, etc.) the vegetation composition might be dominated by 

hydrophilic species or grass and forb species that are adapted to permanent or temporary 

inundation with water.  Soils in these areas are frequently high in clay content.  The 

vegetation that characterise these parts are therefore highly palatable and normally 

targeted by cattle, resulting in frequent degradation. 

 

Species that were frequently encountered in these parts (Table 10) include the grasses 

Leersia hexandra, Brachiaria eruciformis, Eragrostis plana, Paspalum scrobiculatum, P. 

dilatatum, Arundinella nepalensis, Fingerhuthia africana, the hydrophilic species Cyperus 

species, Typha capensis, Oxycarpus species, Scirpus species and the forbs Polygonum 

lapathifolia, Senecio achilleifolius, S. inornatus, Oenothera rosea, Crinum species, Falkia 

oblonga, Denekia capensis, Helichrysum aureonitens, Haplocarpha lyrata, Rumex species, 

species and Eucomus species.  The tree Salix babylonica frequently infests the streambanks. 

 

Taking the Red Data species that occur in the region into consideration, these areas are 

highly suitable for the potential present of these species.  No Red Data species were 

however recorded during the investigation period. 
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Table 10:  Species composition of the Wetland/ Riparian habitat type 

Species Name    Growth Form    Family    

Abildgaardia ovata Grass Cyperaceae 

Agapanthus species Geophyte Alliaceae 

Agrostis eriantha Grass Poaceae 

Andropogon huillensis Grass Poaceae 

Aponogeton junceus Hydrophilic Aponogetonaceae 

Aristida bipartita Grass Poaceae 

Aristida junciformis Grass Poaceae 

Arundinella nepalensis Grass Poaceae 

Berkheya setifera Forb Asteraceae 

Bidens formosa Forb Asteraceae 

Brachiaria eruciformis Grass Poaceae 

Chironia palustris Forb Gentianaceae 

Cirsium vulgare Forb Asteraceae 

Crepis hypochoeridea Forb Asteraceae 

Crinum bulbispermum Geophyte Amaryllidaceae 

Cycnium tubulosum Forb Scrophulariaceae 

Cynodon dactylon Grass Poaceae 

Cyperus rupestris Sedge Cyperaceae 

Cyperus species Sedge Cyperaceae 

Denekia capensis Forb Asteraceae 

Diclis species Forb Scrophulariaceae 

Eragrostis capensis Grass Poaceae 

Eragrostis curvula Grass Poaceae 

Eragrostis plana Grass Poaceae 

Eucomis autumnalis Geophyte Liliaceae 

Euphorbia clavarioides Succulent Euphorbiaceae 

Falkia oblonga Forb Convolvulaceae 

Felicia muricata Forb Asteraceae 

Fingerhuthia africana Grass Poaceae 

Haplocarpha lyrata Forb Asteraceae 

Helichrysum aureonitens Forb Asteraceae 

Helictotrichon turgidulum Grass Poaceae 

Hyparrhenia tamba Grass Poaceae 

Lobelia erinus Forb Lobeliaceae 

Mariscus congestus Sedge Cyperaceae 

Oenothera tetraptera Forb Onagraceae 

Oxycarpus species Sedge Polygonaceae 

Paspalum dilatatum Grass Poaceae 

Paspalum scrobiculatum Grass Poaceae 

Persicaria lapathifolia Hydrophilic Polygonaceae 

Plantago lanceolata Forb Plantaginaceae 

Salix babylonica Tree Salicaceae 

Scirpus species Sedge Cyperaceae 

Senecio achilleifolius Forb Asteraceae 

Setaria nigrirostris Grass Poaceae 

Sporobolus africanus Grass Poaceae 

Typha capensis Hydrophilic Typhaceae 

Verbena bonariensis Forb Verbenaceae 
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Figure 9:  Floristic habitat types of the study area 
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8.5 FLORA SPECIES OF CONSERVATION IMPORTANCE 

 

Data obtained from the South African National Biodiversity Institute (POSA, 2011) website 

has been classified according to the old IUCN Red Listed categories of 1986.  The categories 

used in the old Red Listed classification are Extinct, Endangered, Vulnerable, Rare, 

Indeterminate, Insufficiently Known, Not Threatened and No Information.  Endangered taxa 

are taxa in danger of extinction and are unlikely to survive if the current situation continues.  

Vulnerable species are taxa that are likely to move into the Endangered category in the near 

future if the factors causing the decline continue to be present. 

 

Rare taxa are taxa with small populations that are not classified as Endangered or 

Vulnerable, but are at risk as an unexpected threat may cause a decline in the population.  

Indeterminate taxa are taxa known to be in one of the four above categories, but 

insufficient information is available to determine which of the four categories.  Insufficiently 

Known taxa are suspected to belong to one of the above categories, but this is not known 

for certain as there is a lack of information available on the species (Hilton-Taylor, 1996). 

 

Not Threatened taxa are taxa that are no longer included in any of the threatened 

categories due to an increase in the population size or the discovery of more individuals or 

populations.  No Information includes taxa without any information available.  The Rare 

category is seen as similar to the Near Threatened category in the new classification and the 

Insufficiently Known category seems to be similar to the Data Deficient category in the new 

classification. 

 

SANBI records for the region and survey results (bold) for the site indicate the presence of 

the following flora species of conservation importance (Table 11).  None of these species are 

threatened. 

 

Table 11:  Flora species of conservation importance 

Species    Threat status    

Acalypha caperonioides var. caperonioides    Data Deficient    

Boophone disticha    Declining    

Crinum bulbispermum    Declining    

Eucomus autumnalis    Declining    

Ilex mitis var. mitis Declining 

Khadia alticola Rare 

Lobelia erinus    Near threatened    

Nerine platypetala Insufficiently known 

 

Acalypha caperonioides var. caperonioides (Data Deficient), Crinum bulbispermum 

(Declining) and Lobelia erinus (Near Threatened) were recorded during the site 

investigations.  None of the other species were observed during the site investigation.  No 

Threatened species were observed during the site investigation, but available habitat in the 

study area, particularly the riparian and wetland habitat types are considered moderately 

suitable for some of these species. 
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The following provincially protected species were recorded within the study area 

(Mpumalanga Nature Conservation Act No. 10 of 1998): 

• Boophone disticha; 

• Crinum bulbispermum; and 

• Gladiolus species. 
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8.6 FLORISTIC SENSITIVITY 

 

Floristic sensitivity estimations are presented in Table 12 and illustrated in Figure 10.  The extent of floristic sensitivities within the study 

area is presented in Table 13. 

 

Table 12:  Floristic sensitivity estimations for the respective habitat types 

Criteria    
RD 

species    

Landscape 

sensitivity    

Ecology 

Status    

Species 

diversity    

Functionality/ 

fragmentation    
TOTAL    

SENSITIVITY 

INDEX    

SENSITIVITY 

CLASS 

Community    Criteria Ranking 

Agricultural Fields 1 1 2 1 2 36 12% Low 

Degraded Grassland 2 2 2 1 2 53 18% Low 

Exotic Stands 1 1 2 2 1 40 14% Low 

Moist Grassland 7 10 8 8 9 237 82% High 

Natural Grasslands - Amersfoort 4 5 7 8 7 164 57% Medium 

Wetland/ Riparian Habitat 8 10 8 8 10 248 86% High 

Transformed Areas 0 1 1 2 1 24 8% Low 

 

Table 13:  Extent of floristic sensitivities within the study area 

Sensitivity Class    Extent    Percentage    

High floristic sensitivity 887.1 ha 30.7% 

Medium floristic sensitivity 1,764.2 ha 61.0% 

Low floristic sensitivity 241.5 ha 8.3% 

Total    2,892.8 ha 
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Figure 10:  Floristic sensitivities of habitat types within the study area 
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9 FAUNA OF THE STUDY AREA 

 

As a result of restrictions with regards to database availability only specific faunal groups 

are used during the species-specific element of this faunal assessment.  Data on the ¼-

degree grid level is available for the following faunal groups: 

• Invertebrates: Butterflies (South African Butterfly Conservation Assessment – 

http://sabca.adu.org.za); 

• Amphibians: Frogs (Atlas and Red Data Book of the South Africa, Lesotho and 

Swaziland); 

• Reptiles: Snakes and other Reptiles (South African Reptile Conservation 

Assessment - http://sarca.adu.org.za); 

• Avifauna: Birds (South African Bird Atlas Project 2 – http://sabap2.adu.org.za); 

and 

• Mammals: Terrestrial Mammals (Red Data Book of the Mammals of South Africa: A 

Conservation Assessment). 

 

Animals known to be present in the ¼-degree grid 2729BB in the above-mentioned 

databases were considered potential inhabitants of the study area.  Additionally, species 

observed in the study sites during the field investigation were added to the list of species 

considered relevant to the study area.  The likelihood of each species’ presence in the 

study areas was estimated based on known ecological requirements of species; these 

requirements were compared to the ecological conditions found in the study area and 

surrounding faunal habitat. 

 

9.1 SURVEY RESULTS & RD PROBABILITIES 

 

9.1.1 Butterflies 

 

A total of 12 butterflies are known from the Q-grids in which the study is situated (Table 

15).  Ten species were confirmed for the study area during the site investigation.  No Red 

Data species are known from the Q-grids of the study area. 

 

Table 14:  Butterfly species of the study area 

Biological Name    English Name    Status    Probability    

Belenois aurota Brown-veined White Least Threatened confirmed 

Catopsilla florella African Migrant Least Threatened confirmed 

Danaus chryssipus African Monarch Least Threatened confirmed 

Eicochrysops messapus Cupreous Blue Least Threatened confirmed 

Eurema brigitta Broad-bordered Grass Yellow Least Threatened confirmed 

Hypolimnas missipus Common Diadem Least Threatened confirmed 

Junonia hierta Yellow Pansy Least Threatened confirmed 

Junonia orithya Eyed Pansy Least Threatened confirmed 

Lepidochrysops ketsi Ketsi Blue Least Threatened high 

Papilio demodocus Citrus Swallowtail Least Threatened high 

Phalanta phalantha African Leopard Least Threatened confirmed 

Vanessa cardui Painted Lady Least Threatened confirmed 
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9.1.2 Amphibians 

 

A total of 15 frog species are listed for the Q-grids of the study area and no Red Data 

species are known to occur in the region (Table 16).  Two species, Cacosternum boettgeri, 

and Amietia angolensis were observed during the field investigation.  The other thirteen 

species area estimated to be likely inhabitants of the study area. 

 

Table 15:  Amphibian species of the study area 

Biological Name    English Name    Status    Probability    

Amietophrynus gutturalis Guttural Toad Least Threatened high 

Amietophrynus rangeri Raucous Toad Least Threatened high 

Kassina senegalensis Bubbling Kassina Least Threatened high 

Semnodactylus wealii Rattling Frog Least Threatened high 

Cacosternum boettgeri Boettger's Caco Least Threatened confirmed 

Cacosternum nanum Bronze Caco Least Threatened high 

Phrynobatrachus natalensis Snoring Puddle Frog Least Threatened high 

Xenopus laevis Common Platanna Least Threatened high 

Amietia angolensis Common River Frog Least Threatened confirmed 

Amietia fuscigula Cape River Frog Least Threatened high 

Ptychadena porosissima Striped Grass Frog Least Threatened high 

Strongylopus fasciatus Striped Stream Frog Least Threatened high 

Strongylopus grayii Clicking Stream Frog Least Threatened high 

Tomopterna cryptotis Tremelo Sand Frog Least Threatened high 

Tomopterna natalensis Natal Sand Frog Least Threatened high 

 

9.1.3 Reptiles 

 

A total of 17 reptile species are listed for the Q-grids of the study area (Table 17), 

including the Red Data species Sungazer lizard (Cordylus giganteus, VU) which was 

confirmed during the site investigation and are also known to occur in several localities in 

the region.  Seven of the other 16 reptile species are regarded highly likely to occur in the 

study area. 

 

Table 16:  Reptile species of the study area 

Biological Name    English Name    Status    Probability    

Cordylus giganteus Sungazer Vulnerable confirmed 

Cordylus vittifer Transvaal Girdled Lizard Least Threatened high 

Dasypeltis scabra Common Egg Eater Least Threatened high 

Duberria lutrix Common Slug Eater Least Threatened moderate 

Gerrhosaurus flavigularis Yellow-throated Plated Lizard Least Threatened high 

Hemachatus haemachatus Rinkhals Least Threatened high 

Homoroselaps lacteus Spotted Harlequin Snake Least Threatened moderate-high 

Lamprophis guttatus Spotted House Snake Least Threatened moderate 

Leptotyphlops scutifrons Peters' Thread Snake Least Threatened moderate-high 

Lycodonomorphus rufulus Common Brown Water Snake Least Threatened moderate-high 

Pachydactylus vansoni Van Son's Thick-toed Gecko Least Threatened moderate 

Philothamnus semivariegatus Spotted Bush Snake Least Threatened moderate-low 

Psammophis crucifer Montane Grass Snake Least Threatened high 

Psammophylax rhombeatus Spotted Skaapsteker Least Threatened high 

Pseudaspis cana Mole Snake Least Threatened high 
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Table 16:  Reptile species of the study area 

Biological Name    English Name    Status    Probability    

Pseudocordylus melanotus Drakensberg Crag Lizard Least Threatened moderate-high 

Trachylepis capensis Cape Skink Least Threatened moderate-high 

 

9.1.4 Birds 

 

A total of 318 bird species are listed for the ¼-degree of the study area, including 37 Red 

Data species with the following status (refer Appendix 2): 

• 19 species are Near Threatened; 

• 13 species are Vulnerable; 

• 1 species is Endangered 

• 4 species are Critically Endangered. 

 

Sixty-three species were recorded in the study area during the site visit; including five 

Red Data species (refer Appendix 2): 

• Botha’s Lark (Spizocorys fringillaris, EN); 

• Secretarybird (Sagittarius serpentarius, NT); 

• Blue Korhaan (Eupodotis caerulescens, NT); 

• Bald Ibis (Geronticus calvus, VU); and 

• Black Harrier (Circus maurus, VU). 

 

Probabilities of occurrence (PoC) for bird species of the region are as follows: 

• 45 species have a high PoC (including 5 Red Data species); 

• 14 species have a moderate-high PoC (including 2 Red Data species); 

• 38 species have a moderate PoC (including 2 Red Data species); 

• 60 species have a moderate-low PoC (including 9 Red Data species); and 

• 98 species have a low PoC (including 15 Red Data species). 
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9.1.5 Mammals 

 

A total of 39 mammal species are listed for the region of the study area (refer Table 18), 

including 10 Red Data species.  Seven species were recorded during the site investigation 

period.  It is furthermore estimated that 7 species are considered highly likely to occur in 

the study area (including the Red Data species Myosorex varius). 

 

Table 17:  Mammal species of the study area 

Biological Name    English Name    Status    Probability    

Amblysomus septentrionalis Higveld Golden Mole Near Threatened moderate 

Aonyx capensis Cape Clawless Otter Least Threatened high 

Atilax paludinosus Water Mongoose Least Threatened high 

Canis mesomelas Black-backed Jackal Least Threatened high 

Caracal caracal Caracal Least Threatened confirmed 

Chrysospalax villosus Rough-haired Golden Mole Critically Rare moderate 

Crocidura flavescens Greater Musk Shrew Data Deficient moderate 

Crocidura mariquensis Swamp Musk Shrew Data Deficient moderate 

Cynictis penicillata Yellow Mongoose Least Threatened confirmed 

Damaliscus pygargus phillipsi Blesbok Least Threatened low 

Galerella sanguinea Slender Mongoose Least Threatened confirmed 

Genetta genetta Small-spotted Genet Least Threatened moderate-high 

Genetta tigrina Large-spotted Genet Least Threatened moderate-low 

Georychus capensis Cape Mole-rat Least Threatened moderate 

Hyaena brunnea Brown Hyaena Near Threatened low 

Hystrix africaeaustralis Porcupine Least Threatened moderate-high 

Ichneumia albicauda White-tailed Mongoose Least Threatened low 

Ictonyx striatus Striped Polecat Least Threatened moderate 

Leptailurus serval Serval Near Threatened moderate 

Lepus saxatilis Scrub Hare Least Threatened confirmed 

Lutra maculicollis Spotted-necked Otter Near Threatened low 

Mastomys natalensis Natal Multimammate Mouse Least Threatened high 

Mellivora capensis Honey Badger Near Threatened moderate-low 

Myosorex varius Forest Shrew Data Deficient high 

Otomys irroratus Vlei Rat Least Threatened high 

Panthera pardus Leopard Least Threatened low 

Papio ursinus Chacma Baboon Least Threatened moderate-low 

Pelea capreolus Grey Rhebok Least Threatened low 

Poecilogale albinucha African Weasel Data Deficient moderate 

Pronolagus crassicaudatus Natal Red Rock Rabbit Least Threatened low 

Proteles cristatus Aardwolf Least Threatened moderate-low 

Raphicerus campestris Steenbok Least Threatened confirmed 

Redunca fulvorufula Mountain Reedbuck Least Threatened low 

Rhabdomys pumilio Striped Mouse Least Threatened high 

Saccostomys campestris Pouched Mouse Least Threatened moderate-low 

Suricata suricatta Suricate Least Threatened confirmed 

Sylvicapra grimmia Common Duiker Least Threatened confirmed 

Tatera brantsii Highveld Gerbil Least Threatened moderate 

Vulpes chama Cape Fox Least Threatened moderate 
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9.2 FAUNAL HABITAT 

 

 

The close relationship between vegetation units and faunal assemblages has been noted in 

several scientific studies.  For the purpose of this investigation the floristic units identified 

in the floristic assessment (refer Section 8) are therefore considered representative of the 

faunal habitat types.  The following habitat types were recognised in the study area (refer 

Figure 9): 

• Agricultural Fields; 

• Degraded Grassland; 

• Exotic Stands; 

• Moist Grassland; 

• Natural Terrestrial Grasslands; 

• Wetland/ Riparian Habitat; and 

• Transformed Areas. 

 

9.2.1 Agricultural Fields 

 

Agricultural fields are areas vacant of natural vegetation, but do provide some form of 

habitat and adequate cover for a variety of generalist fauna species for parts of the year.  

For example, species such as Black-backed Jackal (Canis mesomelas) utilizes maize as an 

alternate source of food when available.  No natural habitat remains in this unit as all 

vegetation has been removed for agricultural purposes.  Vegetation that characterises 

these areas constitutes a high degree of weeds and pioneer species.  The faunal diversity 

of this area is extremely low and comprises common bird and mammal species that are 

associated with transformed habitat types. 

 

This ecological unit exhibits no ecological value and contribution to the system and 

subsequently also do not exhibit any potential as Red Data fauna habitat.  None of the 

species of concern listed for the area are considered likely to occur in these areas.  

Furthermore, the ecological integrity of these areas has been entirely compromised and 

the rehabilitation potential is extremely low.  The isolation and fragmentation factors 

attributed to these areas are high and a low faunal sensitivity is consequently ascribed to 

this habitat. 

 

9.2.2 Degraded Grassland 

 

Degraded Grassland constitutes areas where the natural vegetation of the area has been 

impacted by recent and historic activities, but not entirely removed or transformed, as in 

the case of agricultural fields.  Available habitat therefore still retains a form of natural 

status, although being far removed from pristine.  These grassland fragments are found 

mostly in the southern parts of the study area, representing a small fraction of the total 

study area.  Most of fragments are well connected to areas of natural faunal habitat and 

most grassland fauna species are therefore expected to be able to use these areas as 
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corridors between natural grassland areas if not as habitat itself.  These parts of the study 

area have some ecological value and could likely be rehabilitated towards a ‘pseudo-

climax’ state with correct management. 

 

Faunal communities likely to persist in these habitat fragments of the study area are likely 

to be typical of the larger region, but the biodiversity elements of this faunal habitat type 

is likely to be below the mean of the study area region and it is unlikely that specialist 

assemblages (such as those found in wetlands or in significantly rocky areas) will be 

present.  Species to be expected in the degraded faunal habitat of the study area include 

Brown-veined White, African Migrant, African Monarch, Cupreous Blue, Broad-bordered 

Grass Yellow, Citrus Swallowtail, Boettger’s Caco, Guttural Toad, Common Egg Eater, Mole 

Snake, Grey Heron, Cattle Egret, Hadeda Ibis, Egyptian Goose, Swainson’s Spurfowl, 

Common Quail, Crowned Lapwing, Rock Dove, Cape Turtle-Dove, Laughing Dove, 

Speckled Mousebird, Black-backed Jackal and Natal Multimammate Mouse. 

 

It should be noted that representative parts of this habitat is situated in close proximity to 

high sensitivity habitat and will therefore perform an important role in terms of 

connectivity.  A medium-low faunal sensitivity is nonetheless attributed, mainly as a result 

of the absence of any habitat characteristics that are associated with sensitive fauna 

species. 

 

9.2.3 Exotic Stands 

 

Stands of exotic trees are useful in providing shelter for a select number of fauna species.  

It is a well-known area of roosting and nesting for species such as Lesser Kestrel (Falco 

naumanni, VU), Amur Falcon (Falco amurensis) as well as for a number of terrestrial 

species.  However, these areas are ultimately still considered as transformed and the 

utilization of these areas is necessary adaptations rather than indications of good faunal 

habitat.  The faunal diversity of this area is extremely low and comprises some bird 

species that are frequently associated with transformed habitat types. 

 

It is unlikely that any faunal species, assemblage or community of animals of conservation 

importance will utilize the transformed faunal habitat in the study area to the extent of 

preference rather than adaptation and these areas has low faunal habitat value and 

biodiversity potential.  It is considered to have a low faunal sensitivity with regards to the 

proposed project and associated impacts on the fauna of the study area. 

 

9.2.4 Moist Grassland 

 

This habitat type is located adjacent to the riparian zones in the north-eastern corner of 

the study area.  It is well-connected to other areas of natural terrestrial grassland as well 

as riparian habitat.  These parts include unique habitat characteristics that are also 

associated with riparian habitat of the study area.  These areas are generally under severe 

pressure from agriculture and grazing and many Red Data species are slowly disappearing 
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from significant areas within the region as a result of the transformation and degradation 

of such habitat types.  Available habitat conforms to fairly dense grassland that is 

seasonally inundated with water.  Further fragmentation of these areas will lead to a loss 

of ecological functions and integrity which could in turn lead to a loss of species, including 

sensitive fauna species. 

 

Faunal communities likely to persist in these parts are typical of the wetlands of the larger 

region and include species and assemblages not likely to be found in the terrestrial 

grassland faunal habitat of the study area.  Species expected to occur in these include 

Yellow-billed Duck, Marsh Owl, Water Mongoose, Three-banded Plover, African Marsh 

Harrier (VU), White-winged Widowbird, Southern Red Bishop, African Snipe, Bubbling 

Kassina, Honey Badger (NT), Spur-winged Goose, Glossy Ibis, Common Duiker, 

Blacksmith Lapwing, Raucous Toad, Boettger’s Caco, Burchell’s Coucal, Levaillant’s 

Cisticola, Reddish-grey Musk Shrew (DD), White-faced Duck, Great Egret, Little Egret, 

Yellow-crowned Bishop, Long-tailed Widowbird, Cape Wagtail, African Spoonbill, Village 

Weaver, Striped Grass Frog, Striped Mouse, Hamerkop, Rattling Frog, African Sacred Ibis, 

Cape White-eye and Karoo Thrush. 

 

The moist grassland habitat is therefore estimated to have a high faunal sensitivity. 

 

9.2.5 Natural Terrestrial Grasslands 

 

The natural terrestrial grassland (Amersfoort Highveld Clay Grassland) habitat fragments 

represent a significant portion of the study area (refer Table 5).  These terrestrial 

grassland habitat fragments have a relative high connectivity between similar fragments 

as well as with other habitat types such as moist grasslands and riparian areas.  The 

natural terrestrial grassland faunal habitat fragments of the study area do not include any 

significantly unique habitat characteristics such as wetland elements, slope or rockiness 

and represents the typical habitat type of the region in which the study area is located. 

 

Faunal communities likely to persist in the natural terrestrial grassland faunal habitat 

fragments of the study area are likely to be typical of the larger region; the biodiversity 

elements of this faunal habitat type will therefore represent the mean of the study area 

and surrounding untransformed grassland.  It is regarded unlikely that specialist 

assemblages (such as those found in wetlands or in significantly rocky areas) will be 

located here.  Species to be expected in the natural terrestrial grassland faunal habitat 

fragments of the study area include Yellow Pansy, Eyed Pansy, Painted Lady, Raucous 

Toad, Montane Grass Snake, Spotted Skaapsteker, Sungazer (VU), Black-headed Heron, 

Southern Bald Ibis (VU), Glossy Ibis, Spur-winged Goose, Secretarybird (NT), Black-

shouldered Kite, Steppe Buzzard, Helmeted Guineafowl, Blue Korhaan (NT), Spotted 

Thick-knee, Horus Swift, Rufous-naped Lark, White-throated Swallow, Yellow Mongoose, 

Slender Mongoose and Caracal.  Several Red Data species were observed in this habitat 

type, rendering these habitat fragments high in faunal sensitivity. 
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9.2.6 Wetlands/ Riparian Habitat 

 

The study area includes various significant wetland systems.  Areas included in this 

section under wetland faunal habitat consist mostly of linear wetland systems (rivers and 

streams), but also pans and dams.  A high connectivity to other areas of natural habitat is 

exhibited by this habitat type.  The wetland faunal habitat areas of the study area include 

significantly unique habitat characteristics associated with wetlands generally found in the 

study area.  These areas are under severe pressure from agriculture and mining; many 

red data species are slowly disappearing from significant areas within the region as a 

result of the transformation and degradation.  Available habitat conforms to areas of open 

water, Reedbeds and areas of shallow, open water.  These habitat types are considered 

highly suitable for a number of Red Listed fauna species 

 

The faunal communities likely to persist in the wetland faunal habitat areas of the study 

area are typical of the wetlands of the larger region and are likely to include various 

species and assemblages not likely to be present in the terrestrial habitat types.  Species 

to be expected in the moist grassland faunal habitat areas of the study area include 

Bubbling Kassina, Rattling Frog, Bronze Caco, Snoring Puddle Frog, Common Platanna, 

Common River Frog, Cape River Frog, Striped Stream Frog, Clicking Stream Frog, Tremelo 

Sand Frog, Natal Sand Frog, Common Brown Water Snake, Little Grebe, White-breasted 

Cormorant, Reed Cormorant, African Darter, Hamerkop, White-faced Duck, Yellow-billed 

Duck, African Black Duck, Black Harrier (VU), Black Crake, Common Moorhen, Red-

knobbed Coot, Three-banded Plover, Blacksmith Lapwing, African Snipe, Marsh Owl, 

African Grass-Owl (VU), Pied Kingfisher, Cape Wagtail, Southern Masked-Weaver, 

Southern Red Bishop, Yellow-crowned Bishop, Cape Clawless Otter, Water Mongoose, 

Forest Shrew (DD), Vlei Rat and Striped Mouse. 

 

The aquatic nature of this unit renders it extremely sensitive in terms of faunal attributes.  

As a result of the transformation of immediate surrounds (agriculture) the functionality of 

these parts are fairly low.  The conservation of these areas is nonetheless advocated and 

the connectivity with the nearby Riparian Fringes should be improved by means of basic 

landscaping. 

 

9.2.7 Transformed Areas 

 

Faunal habitat can be broadly lumped into one of three categories: natural, degraded and 

transformed.  Transformed faunal habitat type includes crop agriculture, farmsteads, 

roads and other areas of transformation.  Although these areas might differ in biodiversity 

significance and refuge potential, they are all considered transformed habitat.  Agricultural 

fields are areas void of natural vegetation; however, it still provides adequate cover for a 

variety of species.  It has been noted that in the region of the study area, species such as 

Canis mesomelas utilizes maize as an alternate source of food. 
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It is unlikely that any significant faunal species or diverse assemblage or community will 

exclusively utilize the transformed faunal habitats located in the study area.  As a result of 

the absence of any natural vegetation, this ecological unit do not exhibit any ecological 

value and subsequently also do not have any potential as Red Listed fauna habitat.  None 

of the species of concern listed for Gauteng are considered likely to occur in these areas.  

Furthermore, the ecological integrity of these areas has been entirely compromised and 

the rehabilitation potential is very low.  Isolation and fragmentation factors attributed to 

these areas are high. 

 

These parts therefore have low ecological value and biodiversity potential and are 

consequently considered to have a low faunal sensitivity with regards to the proposed 

project and associated impacts on faunal attributes of the study area.  While some of the 

generalist species might temporarily utilise these areas, it is considered to of little 

consequence and adds little in terms of biodiversity contribution and ecological 

functionality. 

 

9.3 ANNOTATIONS ON RED DATA SPECIES 

 

During the field investigation six Red Data animal were recorded.  It is particular 

important to observe and protect the habitat that these species utilises on a local and 

regional scale.  In most cases, it is not useful to attribute a high conservation value to a 

specific area where a specific animal was recorded since animals migrate on a larger scale, 

unless it is known that the species occur as a localised community.  The inherent 

sensitivities and conservation potential of the relevant habitat types are therefore included 

and assessed in the Faunal Habitat Sensitivity Analysis (Section 9.4). 

 

9.3.1 Sungazer Lizard (Cordylus giganteus) 

 

This is a diurnal terrestrial species that is restricted 

exclusively to natural highveld grasslands in South 

Africa.  Numbers of this endemic species are 

declining due to the destruction of habitat from 

maize, sunflower and wheat farming.  Sungazers 

are also highly prized in the pet trade and muthi 

market.  These human-induced conservation 

threats have resulted in the species being classified 

by the IUCN as Vulnerable.  Both sightings of C. giganteus in the study were within the 

faunal habitat of Amersfoort Highveld Clay Grassland. 
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9.3.2 Botha’s Lark (Spizocorys fringillaris) 

 

This species is an uncommon resident, occurring 

patchily in the Vaal catchment area from north-

east Free State to south-east Mpumalanga around 

Amersfoort and Wakkerstroom.  The preferred 

habitat conforms to heavily grazed, grassy uplands 

in sour grassveld, generally avoiding valley 

bottoms, vleis, pastures, cultivated lands and 

rocky areas.  It is usually solitary, or in small 

groups of up to 6 birds, and is undemonstrative 

and inconspicuous.  It forages by walking briskly with upright stance, sometimes darting 

after prey.  The main food source is insects and possibly also seeds when not breeding.  

Breeding period is between November and December.  This species has an Endangered 

Status. 

 

9.3.3 Southern Bald Ibis (Geronticus calvus) 

 

This bird is endemic to the escarpment region of 

north-east South Africa, Swaziland and Lesotho.  It 

is a resident species that occurs mainly in high 

altitude, high rainfall sour and alpine treeless 

grasslands, characterised by short dense grass 

sward.  The species is listed as Vulnerable; threats 

include the loss of habitat due to commercial 

forestation, intensive crop farming, open-cast 

mining, acid rain, dense human settlement and human interference at breeding colonies.  

A group of more than 20 birds were observed during the site visit within the Amersfoort 

Highveld Clay Grassland habitat.  The species is diurnal, foraging in small flocks of 5-15 

birds, occasionally up to 50-100 birds. 

 

9.3.4 Secretarybird (Sagittarius serpentarius) 

 

This bird is found throughout sub-Saharan Africa and 

is locally fairly common.  It is resident (although not 

sedentary) in open grassland, open woodland and 

shrubland; it is usually found in pairs (sometimes 

solitary).  Secretary birds eat a variety of animal prey 

including large grasshoppers, amphibians, reptiles, 

birds (and their eggs) and rodents.  The species is 

listed as Near Threatened (IUCN).  A pair of 

Secretary birds was observed during the site visit 

within the Amersfoort Highveld Clay Grassland habitat. 
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9.3.5 Blue Korhaan (Eupodotis caerulescens) 

 

This bird is endemic to South Africa; it is restricted to 

the highveld of Mpumalanga to north-west KwaZulu-

Natal, Free State, eastern Cape and south-eastern 

Northern Cape.  It is a sedentary species found in 

flat and undulating terrain in grassland and Nama 

Karoo, favouring short vegetation.  In the 

Wakkerstroom area (region of the study area) 

abundance positively correlates with altitude, flat 

topography and burnt grassland.  They are usually found in pairs or small family groups 

and feeds mainly on insects and some vegetable matter.  The species is listed as Near 

Threatened globally and regionally; the main threat is habitat loss resulting from human 

settlement, cultivation, and forestation.  A pair of Blue Korhaan was observed during the 

site visit within the Amersfoort Highveld Clay Grassland habitat. 

 

9.3.6 Black Harrier (Circus maurus) 

 

This species is endemic to southern Africa; it is the 

world’s most range-restricted continental harrier.  It is 

an uncommon bird found in various habitat types from 

Western Cape fynbos to Mpumalanga high altitude 

grasslands.  It is usually found solitary while foraging 

actively typically 1-3 meters above vegetation with 

buoyant, flap-sailing flight interspersed with occasional 

hovering.  Black Harriers are specialist predators of 

mice and birds usually caught after a short chase.  The species is listed as globally 

Vulnerable, Endangered in Namibia and Near Threatened in South Africa – outside 

protected areas it is seemingly reliant on remnant patches of natural vegetation within 

agricultural landscapes.  An individual adult Black Harrier was observed during the site 

investigation foraging in the wetland and moist grassland faunal habitats of the study 

area. 
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9.4 FAUNAL HABITAT SENSITIVITY 

 

Faunal sensitivities are based on the assessment of the following habitat attributes: 

• Biophysical habitat status 

• Red Data probabilities 

• Ecological linkages 

 

The association of faunal species and assemblages with the floristic and physical 

environment has been proven.  The assessment and discussion of faunal sensitivity issues 

are therefore based on the distribution of floristic communities and variations.  The 

calculation of faunal sensitivities are presented in Table 18 and visually presented in 

Figure 10.  The extent of faunal habitat sensitivities is presented in Table 19. 

 

Table 18:  Faunal Habitat Sensitivities for the study area 

Community    Status    Connectivity    
Species Comp & 

RD Likelihood    
Functionality    Average    SENS. CLASS    

Agricultural Fields 1 3 1 2 18% Low    

Degraded Grassland 3 4 1 4 30% Medium-low    

Exotic Stands 1 3 1 2 18% Low    

Moist Grassland 8 8 9 9 85% High    

Natural Grasslands 6 8 10 7 78% Medium-high    

Wetland/ Riparian 
Habitat 

8 9 10 8 88% High    

Transformed Areas 0 1 0 1 5% Low 

 

Habitat types that exhibit high faunal sensitivities frequently exhibit habitat characteristics 

that are associated with wetlands, pristine terrestrial habitat and the presence of Red Data 

species in these areas are generally confirmed or a high likelihood is ascribed to the 

potential presence of such species.  These habitat types are often associated with 

environmental features that are also generally regarded as sensitive, such as riparian 

zones and other aquatic regions. 

 

Table 19:  Extent of faunal sensitivities within the study area 

Sensitivity Class    Extent    Percentage    

High faunal sensitivity 241.5 ha 8.3% 

Medium-high faunal sensitivity 792.6 ha 27.4% 

Medium-low faunal sensitivity 94.4 ha 3.3% 

Low faunal sensitivity 1,764.2 ha 61.0 

Total    2,892.8 ha 
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Figure 11:  Faunal/ ecological sensitivity of the study area 
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10 ECOLOGICAL INTERPRETATION 

 

Results of the respective floristic and faunal sensitivity analysis are combined to present 

an overview of the ecological sensitivity of the study area. 

 

In order to present the reader with an indication of the ecological sensitivity of the 

respective communities, the highest sensitivity for each ecological unit is selected as being 

representative of the ecological sensitivity of the specific ecological unit.  Results are 

determined in Table 20 and visually presented in Figure 11. 

 

Table 20:  Ecological Sensitivity of the study area 

Community    Floristic Sensitivity    Faunal Sensitivity    Ecological Sensitivity    

Agricultural Fields Low Low Low    

Degraded Grassland Low Medium-low Medium-low    

Exotic Stands Low Low Low    

Moist Grassland High High High    

Natural Grasslands Medium Medium-high Medium-high    

Wetland Habitat High High High    

Transformed Areas Low Low Low 

 

The extent of respective sensitivity classes are presented in Table 21. 

 

Table 21:  Extent of ecological habitat sensitivities within the study area 

Sensitivity Class    Extent    Percentage    

High ecological sensitivity 241.5 ha 8.3% 

Medium-high ecological sensitivity 792.6 ha 27.4% 

Medium –low ecological sensitivity 94.4 ha 3.3% 

Low ecological sensitivity 1,764.2 ha 61.0 

Total    2,892.8 ha 

 

Combined results from the floristic and faunal sensitivity analysis indicate the high 

sensitivity of the areas associated with wetland regimes.  The status of these areas is 

moderately pristine and are therefore considered suitable habitat for a variety of 

conservation important flora and fauna taxa.  Unfortunately these areas are relative small 

in size and are not well represented in the general region.  A medium-high ecological 

sensitivity is exhibited by the natural grassland areas of the study area, particularly as a 

result of the presence of several conservation important taxa and the high suitability of 

these areas for Red Data species. 

 

The largest extent of the study area exhibit low and medium-low ecological attributes and 

the proposed activity is not expected to result in significant impacts in these areas. 
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11 BIODIVERSITY IMPACT ASSESSMENT 

 

Results of the floristic and faunal investigations were incorporated in order to present an 

overview of the impacts on the ecological environment.  Results indicate the Medium-low 

or Low ecological sensitivities of the following areas: 

• Agricultural Fields; 

• Degraded Grassland; 

• Exotic Stands; and 

• Transformed Areas. 

 

The likelihood that sensitive biological attributes might occur in these parts of the study 

area is considered low and the likely impacts resulting from the proposed development on 

biological attributes within these areas are considered insignificant.  These areas are 

therefore excluded from the impact assessment.  The implementation of generic 

mitigation measures are considered sufficient in limiting any significant impacts. 

 

Results of the ecological assessment indicate Medium or higher ecological sensitivities of 

the following areas: 

• Moist Grassland; 

• Natural Grasslands; and 

• Wetland Habitat. 

 

Expected impacts resulting from the proposed activity will be regarded unacceptable 

should no suitable mitigation measures be implemented.  The impact assessment is aimed 

at presenting a description of the nature, extent significance and potential mitigation of 

identified impacts on the biological environment.  A summary of these discussions are 

presented in Section 11.4 in the form of Impact Rating Matrix for each identified impact 

within the respective habitat types. 

 

11.1 IDENTIFICATION OF IMPACTS 

 

No impacts were identified that could lead to a beneficial impact on the ecological 

environment of the study area since the proposed development is largely destructive.  The 

status of all identified impacts is therefore negative. 

 

Impacts resulting from the construction and operation of this development on ecological 

attributes of the study area are largely restricted to the physical impacts on biota or the 

habitat in which they occur.  Direct impacts, such as habitat destruction and modifications, 

are regarded immediate, long-term and of high significance.  These impacts are mostly 

measurable and fairly easy to assess as the effects thereof is immediately visible and can 

be determined to an acceptable level of certainty.  In contrast, the effect of indirect 

impacts is not immediately evident and can consequently not be measured immediately.  

A measure of estimation is therefore necessary in order to evaluate these impacts.  Lastly, 

impacts of a cumulative nature places direct and indirect impacts of this projects into a 
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regional and national context, particularly in view of similar or resultant developments and 

activities.  Ten impacts were identified and placed in three categories in which they will be 

assessed, namely: 

 

• Direct impacts: 

o Destruction of conservation important flora taxa; 

o Direct impacts on conservation important fauna species; 

o Destruction of sensitive/ pristine habitat types; 

o Direct impacts on common fauna species; 

• Indirect Impacts: 

o Floristic species changes subsequent to development; 

o Faunal interactions with structures, servitudes and personnel; 

o Impacts on surrounding habitat/ species; 

• Cumulative Impacts: 

o Impacts on SA’s conservation obligations & targets (VEGMAP vegetation 

types); 

o Increase in local and regional fragmentation/ isolation of habitat; and 

o Increase in environmental degradation. 

 

Other, more subtle impacts on biological components, such as changes in local, regional 

and global climate, effects of noise pollution on fauna species, increase in acid rain, 

ground water deterioration, the effect of EMF on fauna species, etc. are impacts that 

cannot be quantified to an acceptable level of certainty and is mostly subjective in nature 

as either little literature is available on the topic or contradictory information exist. 

 

The relevance of respective impacts to the proposed development will be assessed in the 

following section. 

 

11.2 NATURE OF IMPACTS 

 

11.2.1 Destruction of Conservation Important Flora Taxa 

 

This impact is regarded a direct impact as it results in the physical damage or destruction 

of Red Data or Threatened species or areas that are suitable for these species, 

representing a significant impact on the biodiversity of a region.  Threatened species, in 

most cases, do not contribute significantly to the biodiversity of an area in terms of sheer 

numbers as there are generally few of them, but a high ecological value is placed on the 

presence of such species in an area as they represent an indication of pristine habitat 

conditions.  Conversely, the presence of pristine habitat conditions can frequently be 

accepted as an indication of the potential presence of species of conservation importance, 

particularly in moist habitat conditions. 

 

Red Data species are particularly sensitive to changes in their environment, having 

adapted to a narrow range of specific habitat requirements.  Habitat changes, mostly a 
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result of human interferences and activities, are one of the greatest reasons for these 

species having a threatened status.  Surface transformation/ degradation activities within 

habitat types that are occupied by flora species of conservation importance will ultimately 

result in significant impacts on these species and their population dynamics.  Effects of 

this impact are usually permanent and recovery or mitigation is generally not perceived as 

possible. 

 

One of the greatest drawbacks in terms of limiting this particular impact is that extremely 

little information is available in terms of the presence, distribution patterns, population 

dynamics and habitat requirements of Red Data flora species in the study area.  In order 

to assess this impact an approach it is therefore necessary to assess the presence/ 

distribution of habitats frequently associated with these species.  Furthermore, by 

applying ecosystem conservation principles to this impact assessment and subsequent 

planning and development phases, resultant impacts will be limited to a large extent. 

 

The presence of Red Data flora species within the study area was confirmed 

during the site investigations.  Furthermore, the likelihood of other Red Data 

flora species occurring within the parts of the study area is likely as these areas 

were found to be highly suitable for these species.  The likelihood of this impact 

occurring is regarded high. 

 

11.2.2 Direct Impacts on Conservation Important Fauna Species 

 

Direct threats to threatened fauna species is regarded low in probability, mainly as a 

result of the ability of fauna species to migrate away from areas where impacts occur, also 

considering the type of development and activities.  Probably the only exception to this 

statement will be in the event where extremely localised habitat that are occupied by 

threatened fauna species are impacted by construction and operational activities to the 

extent that the habitat no longer satisfy the habitat requirements of the particular species, 

or where an increase in the isolation and fragmentation factors renders the remaining 

habitat inadequate.  Specific reference is made of riparian and moist grassland habitat 

types that occur in the study area as well as certain grassland areas where the Sungazer 

lizard occurs. 

 

Most of the threatened fauna species potentially occurring in the study area have 

relatively wide habitat preferences and ample suitable habitat is presently available 

throughout the study area.  To place this aspect into context it is estimated that habitat 

loss and transformation resulting from often overlooked impacts, such as overgrazing, 

infestation by invasive shrubs and agriculture probably contribute more to impacts on 

most threatened fauna species than this development.  However, some Red Data fauna 

species occur that have specific habitat requirements. 

 

The presence of Red Data fauna species was confirmed during the site 

investigations.  Furthermore, the likelihood of other Red Data fauna species 
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occurring within the parts of the study area is likely as these areas were found to 

be highly suitable for these species.  The likelihood of this impact occurring is 

regarded high. 

 

11.2.3 Destruction of Sensitive/ Pristine Habitat Types 

 

The loss of pristine habitat types or habitat that are regarded highly sensitive due to 

limited presence in the larger region (atypical habitat) represents a potential loss of 

habitat and biodiversity on a regional scale.  Sensitive habitat types include mountains, 

ridges, koppies, wetlands, rivers, streams and localised habitat types of significant 

physiognomic variation and unique species composition.  These areas represent centres of 

atypical habitat and contain biological attributes that are not frequently encountered in the 

greater surrounds.  A high conservation value is generally ascribed to floristic communities 

and faunal assemblages that occupy these areas as they contribute significantly to the 

biodiversity of a region. 

 

Furthermore, these habitat types are generally isolated and are frequently linear in 

nature, such as rivers and ridges.  Any impact that disrupts this continuous linear nature 

will risk fragmentation and isolation of existing ecological units, affecting the migration 

potential of some fauna species adversely, pollinator species in particular. 

 

Micro-habitat conditions are changed as a result of the removal of the vegetation layer, 

affecting shade conditions, habitat competition, germination success of the herbaceous 

layer, etc. and is likely to result in the establishment of a species composition that is 

entirely different than original conditions and the immediate surrounds, in many cases 

also comprising species of an invasive nature, particularly shrubs. 

 

Extensive parts of the study area are regarded highly sensitive and are highly 

likely to be occupied by a diverse species composition as well as flora and fauna 

species of conservation importance.  The likelihood of this impact occurring is 

regarded high. 

 

11.2.4 Direct Impacts on Common Fauna Species 

 

The likelihood of this impact occurring is relatively low as a result of the ability of animal 

species to migrate away from direct impacts.  The tolerance levels of common animal 

species occurring in the study area is of such a nature that surrounding areas will suffice 

in habitat requirements of species forced to move from areas of impact.  It is also unlikely 

that the conservation status of common animal species will be affected as a result of 

direct and indirect impacts of power lines on these species and their habitat. 

 

The extensive nature of the development is expected to result in direct impacts 

on fauna species, in spite of the ability to avoid direct contact and the high levels 
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of impact during the construction phase.  The likelihood of this impact occurring 

is regarded high. 

 

11.2.5 Floristic Species Changes Subsequent to Development 

 

This impact is regarded an indirect impact.  The transformation of grassland habitat during 

the construction process will inevitably result in the establishment of habitat types that 

are not considered representative of the region.  While the impacts are generally regarded 

to be of low severity, impacted areas are frequently invaded by species not normally 

associated with the region (exotic and invasive species).  In addition, many species that 

are not necessarily abundant in the region will increase in abundance as a result of more 

favourable habitat conditions being created as a result of habitat manipulation activities 

(encroacher species).  This effect is more pronounced in the floristic component, but 

changed habitat conditions in the habitat will inevitably imply changes in the faunal 

component that occupies the habitat. 

 

If left unmitigated, this risk will result in decreased habitat, increased competition and 

lower numbers of endemic biota, the genetic pool of species might eventually be 

influenced by the introduction of non-endemic species.  Different faunal assemblages and 

plant communities have developed separate gene structures as a result of habitat 

selection and geographical separation and the introduction of individuals of the same 

species that might be genetically dissimilar to the endemic species might lead to different 

genetic selection structures, eventually affecting the genetic structure of current 

populations and assemblages. 

 

Construction will result in alteration of the vegetation in parts of the study area 

and it is likely that the current vegetation will become infested with weeds and 

invasive species. 

 

11.2.6 Faunal Interactions with Structures, Servitudes & Personnel 

 

It should be noted that animals generally avoid contact with human structures, but do 

grow accustomed to structures after a period.  While the structures are usually visible as a 

result of clearance around footprints areas, injuries and death of animals do occur 

sporadically as a result of accidental contact.  An aspect that is of concern is the presence 

of vehicles on access and infrastructure roads, leading to road kills, particularly amongst 

nocturnal animals that abound in the study area.  This impact was frequently observed in 

the study area during the site investigation period. 

 

Alteration of habitat conditions within the development areas does not necessarily imply a 

decrease in faunal habitation.  These areas are frequently preferred by certain fauna 

species.  The establishment of a dominant grass layer generally results in increased 

presence of grazer species, which might lead to an unlikely, but similar increase in 

predation within these areas. 
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The presence of personnel within the development area during construction and 

maintenance periods will inevitably result in some, but normally limited, contact with 

animals.  While most of the larger animal species are likely to move away from human 

contact, dangerous encounters with snakes, scorpions and possibly larger predators 

always remain likely.  Similarly, the presence of humans within areas of natural habitat 

could potentially result in killing of animals by means of snaring, poaching, poisoning, 

trapping, etc. 

 

The nature of the proposed development is expected to result in indirect impacts 

on the movement patterns of fauna species in some parts.  In addition, direct 

interaction of fauna species with the infrastructure is likely to occur. 

 

11.2.7 Impacts on Surrounding Habitat/ Species 

 

Surrounding areas and species present in the direct vicinity of the study area could be 

affected by indirect impacts resulting from construction and operation activities.  This 

indirect impact could potentially include all of the above impacts, depending on the 

sensitivity and status of surrounding habitat and species as well as the extent of impact 

activities.  Considering the type of development, the extent of this impact is expected to 

be relative small. 

 

The indirect nature of this impact dictates that potential impacts spreading from 

the proposed development into bordering areas is likely to affect natural habitat 

adversely. 

 

11.2.8 Impacts on SA’s Conservation Obligations & Targets 

 

This impact is regarded a cumulative impact since it affects the status of conservation 

strategies and targets on a local as well as national level and is viewed in conjunction with 

other types of local and regional impacts that affects conservation areas.  The importance 

of regional habitat types is based on the conservation status ascribed to vegetation types.  

The importance of regional habitat types is based on the conservation status ascribed to 

vegetation types, which include an Endangered (Soweto Highveld Grassland) and 

Vulnerable (Amersfoort Clay Highveld Grassland) vegetation types.  In spite of limited 

transformation indicated by the development process, a loss of pristine parts of these 

vegetation types is nonetheless expected. 

 

Loss of parts of the Endangered and Vulnerable grassland vegetation types is 

expected to result in a limited, but nonetheless important, indirect impact on the 

conservation status of the regional vegetation types. 
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11.2.9 Increase in Local & Regional Fragmentation/ Isolation of Habitat 

 

Uninterrupted habitat is a precious commodity for biological attributes in modern times, 

particularly in areas that are characterised by moderate and high levels of transformation.  

The loss of natural habitat, even small areas, implies that biological attributes have 

permanently lost that ability of occupying that space, effectively meaning that a higher 

premium is placed on available food, water and habitat resources in the immediate 

surrounds.  This, in some instances might mean that the viable population of plants or 

animals in a region will decrease proportionally with the loss of habitat, eventually 

decreasing beyond a viable population size. 

 

The danger in this type of cumulative impact is that effects are not known, or is not 

visible; with immediate effect and normally when these effects become visible they are 

beyond repair.  Linear developments affect the migratory success of animals in particular. 

 

An important mitigation measure in this regard is to utilise existing causal factors of 

habitat fragmentation.  One factor that will be taken into consideration is the presence of 

existing power lines in the study area.  Habitat fragmentation will not be increased 

significantly when new power lines are placed adjacent to existing lines or other types of 

linear structures, such as roads.  In contrast, constructing new power lines through areas 

of unfragmented habitat, the adverse effects of habitat fragmentation and isolation will be 

maximised.  Therefore, where potential servitudes are presented with similar sensitivities, 

a potential corridor with an existing servitude might result in one being more suitable for 

the proposed development than an option affecting an area of largely untransformed 

habitat.  Unfortunately this is not always a clear-cut case as it is heavily dependent on the 

local and regional sensitivity of the existing line, which might be located in areas of high 

sensitivity, while a line going through untransformed habitat might represent impacts of 

lower significance in terms of other types of impacts. 

 

Although the general region is characterised by moderate levels of 

transformation, this proposed development forms part of a series of impacts on 

remaining natural habitat in the region.  Cumulative effects of habitat 

transformation are regarded relevant. 
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11.2.10 Increase in Environmental Degradation 

 

Cumulative impacts associated with this type of development will lead to initial, 

incremental or augmentation of existing types of environmental degradation, including 

impacts on the air, soil and water present within available habitat.  Pollution of these 

elements might not always be immediately visible or readily quantifiable, but incremental 

or fractional increases might rise to levels where biological attributes could be affected 

adversely on a local or regional scale.  In most cases are these effects are not bound and 

is dispersed, or diluted over an area that is much larger than the actual footprint of the 

causal factor. 

 

Similarly, developments in untransformed and pristine areas are usually not characterised 

by visibly significant environmental degradation and these impacts are usually most 

prevalent in areas where continuous and long-term impacts have been experienced. 

 

Particular reference is made to the use of process water for irrigation purposes. 

 

The nature of the development dictates that the biological environment is 

unlikely to be affected by effluents, spillages or any chemical that is extracted or 

transported.  However, the susceptibility of sensitive habitat types towards even 

low levels of degradation has been indicated in this report. 

 

11.3 MITIGATION OF IMPACTS 

 

Mitigation measures should primarily exclude all highly sensitive areas from the proposed 

development.  The implementation of generic mitigation measures is advised to prevent 

surface disturbances during the construction phase.  The following list of mitigation 

measures are recommended for the proposed activity.  This list should, by no means, be 

regarded as comprehensive and additional mitigation measures are likely to become 

necessary with practical application during the life of the project. 

 

Mitigation Measure 1 -  Appoint an Environmental Control Officer (ECO) prior to start 

of construction.  Responsibilities should include, but not be limited to, 

ensuring adherence to EMP guidelines, monitoring, guidance of activities, 

planning, reporting; 

Mitigation Measure 2 -  Compile and implement environmental monitoring 

programme, the aim of which should be ensuring long-term success of 

rehabilitation and prevention of environmental degradation.  Environmental 

monitoring should be conducted at least twice per year (Summer, Winter); 

Mitigation Measure 3 -  Limit construction, maintenance and inspection activities to 

dry periods in order to curb occurrence/ augmentation of erosion in areas that 

might be conducive to soil erosion, such as the destabilizing of substrate in 

areas of high slopes, riparian zones, etc; 
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Mitigation Measure 4 -  Demarcate construction areas in order to control movement 

of personnel, vehicles, providing boundaries for construction sites in order to 

limit spread of impacts; 

Mitigation Measure 5 -  Provide suitable, temporary on-site ablution, sanitation, litter 

and waste management and hazardous materials management facilities; 

Mitigation Measure 6 -  Abluting anywhere other than in provided toilets shall not be 

permitted.  Under no circumstances shall use of the veld be permitted; 

Mitigation Measure 7 -  Disturbance of vegetation must be limited only to areas of 

construction; 

Mitigation Measure 8 -  Removal of vegetation/ plants shall be avoided until such time 

as soil stripping is required and similarly exposed surfaces must be re-

vegetated or stabilised as soon as is practically possible; 

Mitigation Measure 9 -  The removal or picking of any protected or unprotected plants 

shall not be permitted and no horticultural specimens (even within the 

demarcated working area) shall be removed, damaged or tampered with 

unless agreed to by the ECO; 

Mitigation Measure 10 -  Removal and disturbance of protected plants and animals is 

subject to permitting requirements from the relevant authorities; 

Mitigation Measure 11 -  No painting or marking of rocks or vegetation to identify 

locality or other information shall be allowed as it will disfigure the natural 

setting.  Marking shall be done by steel stakes with tags, if required and 

removed subsequent to operational activities; 

Mitigation Measure 12 -  Cutting of vegetation (grass and shrubs) only when required.  

No clearing of vegetation or soil by grading machinery shall be undertaken; 

Mitigation Measure 13 -  Use of natural vegetation for fire making purposes is strictly 

prohibited; 

Mitigation Measure 14 -  Prevent open fires, provide demarcated fire-safe zones, 

facilities and fire control measures; 

Mitigation Measure 15 -  The establishment and regrowth of invasive and alien 

vegetation must be controlled after the removal of grass; 

Mitigation Measure 16 -  All declared aliens must be identified and managed in 

accordance with the Conservation of Agricultural Resources Act, 1983 (Act 

No. 43 of 1983); 

Mitigation Measure 17 -  Ensure offsite storage of hazardous materials, chemicals, 

fuels, oils, etc. in order to prevent accidental spillage, contamination or 

pollution; 

Mitigation Measure 18 -  Use msut be made of existing roads as far as possible, also 

ensuring proper maintenance/ upgrade; 

Mitigation Measure 19 -  Ensure proper surface restoration and resloping in order to 

prevent erosion, taking cognisance of local contours and landscaping; 

Mitigation Measure 20 -  Exposed areas with slopes less than 1:3 should be 

rehabilitated with a grass mix that blends in with the surrounding vegetation; 

Mitigation Measure 21 -  The rehabilitation grass mix should consist of indigenous 

grasses adapted to the local environmental conditions; 
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Mitigation Measure 22 -  The revegetated areas should be temporarily fenced to 

prevent damage by grazing animals; 

Mitigation Measure 23 -  Re-vegetated areas showing inadequate surface coverage 

(less than 30 % within eight months after re-vegetation) should be prepared 

and re-vegetated from scratch; 

Mitigation Measure 24 -  Damage to re-vegetated areas shall be repaired promptly; 

Mitigation Measure 25 -  Exotic weeds and invasive species that establish on the re-

vegetated areas should be controlled to allow the grasses to properly 

establish; 

Mitigation Measure 26 -  Weed control methods should be confirmed with the Eskom 

Environmental Advisor to prevent any undesirable secondary impacts; 

Mitigation Measure 27 -  Monitoring the potential spread of declared weeds and 

invasive alien vegetation to neighbouring land and protecting the agricultural 

resources and soil conservation works are regulated by the Conservation of 

Agricultural Resources Act, No. 43 of 1983 and should be addressed on a 

continual basis; 

Mitigation Measure 28 -  Re-vegetated should be monitored every four months for the 

first 12 months and once a year thereafter for the maintenance period of two 

years; 

Mitigation Measure 29 -  Water used for irrigation purposes must me of suitable quality 

and must be monitored to ensure that no unwanted substances are released 

into the natural environment; 

Mitigation Measure 30 -  No water shall be released into the natural environment, but 

must be contained within a suitable treatment and storage facility; 

Mitigation Measure 31 -  Water used for irrigation purposes should not be allowed to 

enter any riparian or wetland related habitat as it could lead to contamination 

of natural water sources; 

Mitigation Measure 32 -  Final inspection subsequent to construction in order to ensure 

adherence to EMP guidelines, completion of localised/ remaining areas of 

impact, monitoring of rehabilitation success, etc.; 

Mitigation Measure 33 -  Implement a relocation plan for the location and removal of 

Sungazer Lizards, but only from sites that will be directly affected.  

Individuals present nearby activity sites should be conserved in situ; 

Mitigation Measure 34 -  No animal may be hunted, trapped or killed for any purpose 

whatsoever; 

Mitigation Measure 35 -  In the event that animals are present that may pose a risk to 

human safety, a suitable animal handler must be requested to removed the 

animal in an environmentally responsible manner.  This specifically refers to 

snakes and scorpions; 

Mitigation Measure 36 -  Artificial water sources that are created for operational 

purposes must be fenced; 

Mitigation Measure 37 -  Access is to be established by vehicles passing over the same 

track on natural ground.  Multiple tracks are not permitted; 
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Mitigation Measure 38 -  Any new road needed during the construction or operational 

phases of the project may only be constructed in areas where the general 

slope of the land does not exceed 4%, also ensuring the correct placement 

and construction of water diversion berms; 

Mitigation Measure 39 -  Construction of new bridges/ crossings/ access roads across 

non-perennial streams and larger rivers is regarded a prohibited activity, use 

should be made of existing crossings, ensuring proper maintenance/ upgrade; 

Mitigation Measure 40 -  Placement of extraction points within the riparian/ wetland 

areas are regarded a prohibited activity; 

Mitigation Measure 41 -  Placement of extraction points within the moist grassland 

habitat types should be done in a manner to cause minimal damage to the 

vegetation and substrate.  It is strongly advised that this be done only during 

the dry period of the year, taking due care to prevent any unnecessary 

impacts; 

Mitigation Measure 42 -  Prevent impacts on any surface water as a result of 

hazardous materials, contamination, unnecessary crossing by vehicles or 

personnel, extraction, drinking or other human uses, construction and 

maintenance activities; 

Mitigation Measure 43 -  Remove invasive and alien vegetation, particularly in vicinity 

of riparian zones where alien and invasive trees are known to occur.  The 

implementation of a monitoring programme in this regard is recommended, 

being the responsibility of the ECO/ ecologist; 

Mitigation Measure 44 -  Vehicular traffic shall not be allowed in permanently wet 

areas, no damage shall be caused to wet areas.  Where necessary, alternative 

methods of construction shall be used to avoid damage to wet areas; and 

Mitigation Measure 45 -  Limit construction, maintenance and inspection activities to 

dry periods when Red Data species of the area are most likely to be absent or 

hibernating, limiting potential impacts to a large extent; and 

Mitigation Measure 46 -  Access roads shall be constructed in such a way as not to be 

in close vicinity of known burrow sites. 
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11.4 IMPACT ASSESSMENT SUMMARY 

 
 

Potential Environmental Impact    
Environmental Significance Before Mitigation    

    
Environmental Significance After Mitigation    

Extent    Duration    Intensity    Prob.    Total    Sens    Extent    Duration    Intensity    Prob.    Total    Sens    
 

Issues related to Biodiversity - Moist Grassland Habitat    

Direct impacts on RD flora 3 4 4 3 14 Very high 

 

3 3 2 2 10 High 

Direct impacts on RD fauna 3 4 4 3 14 Very high 3 3 2 2 10 High 

Destruction of sensitive habitat types 3 4 3 3 13 Very high 2 3 2 2 9 Medium 

Direct impacts on common fauna 2 3 2 3 10 High 2 3 2 2 9 Medium 

Species changes 2 3 2 3 10 High 2 3 2 2 9 Medium 

Faunal Interactions w structures 2 3 2 2 9 Medium 2 3 1 2 8 Medium 

Impacts on surrounding habitat 3 3 3 2 11 High 3 2 2 2 9 Medium 

Impacts on conservation targets (VEGMAP) 3 4 3 1 11 Very high 4 3 2 2 11 High 

Increase in fragmentation & isolation 2 4 2 2 10 High 2 3 2 2 9 Medium 

Increase in environmental degradation 2 3 2 2 9 High 2 3 2 2 9 High 

Average Impact Status    11.1    High        10.3    Medium    
 

Issues related to Biodiversity - Natural Grassland (Amersfoort Variation)    

Direct impacts on RD flora 3 4 4 3 14 Very high 

 

3 3 2 2 10 High 

Direct impacts on RD fauna 3 4 4 3 14 Very high 3 3 2 2 10 High 

Destruction of sensitive habitat types 2 3 3 2 10 High 2 3 2 2 9 Medium 

Direct impacts on common fauna 2 3 2 2 9 Medium 2 3 1 2 8 Medium 

Species changes 2 3 2 2 9 Medium 2 3 2 2 9 Medium 

Faunal Interactions w structures 2 3 2 2 9 Medium 2 3 1 2 8 Medium 

Impacts on surrounding habitat 2 3 2 2 9 Medium 3 3 1 2 9 Medium 

Impacts on conservation targets (VEGMAP) 3 4 3 1 11 High 3 3 1 2 9 Medium 

Increase in fragmentation & isolation 2 4 2 2 10 High 3 3 1 2 9 Medium 

Increase in environmental degradation 2 3 2 2 9 Medium 3 3 2 2 10 High 

Average Impact Status    10.3    High        9.1    Medium    
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Issues related to Biodiversity - Wetland/ Riparian Habitat    

Direct impacts on RD flora 3 4 4 3 14 Very high 

 

3 3 2 2 10 High 

Direct impacts on RD fauna 3 4 4 3 14 Very high 3 3 2 2 10 High 

Destruction of sensitive habitat types 3 4 4 3 14 Very high 3 3 2 2 10 High 

Direct impacts on common fauna 3 3 3 2 11 High 2 3 2 2 10 High 

Species changes 3 3 3 2 12 High 2 3 2 2 10 High 

Faunal Interactions w structures 2 3 2 2 10 High 2 3 2 2 10 High 

Impacts on surrounding habitat 3 3 3 2 11 High 2 3 3 2 11 High 

Impacts on conservation targets (VEGMAP) 3 4 3 3 13 Very high 3 3 3 2 11 High 

Increase in fragmentation & isolation 3 4 2 2 11 High 2 3 2 2 9 Medium 

Increase in environmental degradation 3 3 2 2 10 High 2 3 2 2 9 Medium 

Average Impact Status    12.0    High        10.0    High    
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12 DISCUSSION 

 

The relative high sensitivity of much of the study area (14.28% - high, 46.78% medium-

high) renders the potential for significant impacts on biodiversity attributes within the study 

area highly likely.  Results of the site investigations furthermore revealed the confirmed 

presence of conservation important plants and animals, as well as highly likely presence of 

numerous other species within much of the areas that will be affected by the proposed 

development. 

 

A basic investigation of an area that was subjected to a pilot project revealed that the 

ultimate impact on terrestrial grasslands might not be visually high, but this is based only 

on a visual assessment of a small area and the effect of construction and decommissioning 

activities on the biodiversity component cannot be known until the actual construction and 

operational periods.  An important aspect is that no significant, permanent surface 

disturbances will result from the construction and decommissioning phases, other than the 

injection and extraction wells, which is fairly small in size. 

 

Considering the types of activities that will take place during the construction and 

decommissioning phases, impacts on sensitive biodiversity attributes are nonetheless 

expected to occur, notwithstanding the implementation of mitigation measures, hence the 

relative high level of impact significance rating after the implementation of mitigation 

measures.  Direct impacts on Red Data flora and fauna species as well as potential 

destruction of natural habitat are regarded unavoidable and it is strongly recommended that 

sensitive habitat types be excluded from the proposed development.  One of the potential 

problems that will be encountered is the presence of Red Data fauna species within natural 

grassland habitat.  An existing programme is in place where Sungazer lizards are located 

and removed to a suitable locality prior to the commencement of construction activities.  

This programme should be expanded to include other Red Data fauna and flora species and 

relevant identification and location programmes should be launched in the summer period 

when these species are most prevalent.  Furthermore, construction and operational 

activities should be time to coincide with the most likely absence of migratory species, i.e. 

the winter period. 

 

Areas that should be entirely excluded from the proposed development include Outcrops 

and Ridges as well as the Wetland/ Riparian habitat types.  In addition, a suitable buffer 

zone around these areas should also be included as part of a No-Go Zone.  It was 

furthermore indicated that limited areas of Moist Grassland habitat will be affected by the 

proposed activity, but construction will be planned in such a manner that minimal 

infrastructure is placed within these areas.  While any impact within this highly sensitive 

habitat is regarded severe, significant and undesirable, it was indicated that the exclusion of 

these areas will result in severe effects on the livelihood of the project.  It is therefore 

strongly recommended that should this activity be allowed within this sensitive habitat type, 

site specific mitigation measures be put into place in order to prevent, monitor and control 

activities within these areas. 
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Areas of lower ecological sensitivities are not expected to be affected significantly by the 

proposed development and the implementation of generic mitigation measures are expected 

to prevent significant impacts.  These areas should ideally be utilised for the placement of 

infrastructure and other activities that could potentially affect more sensitive areas. 

 

In addition to the proposed extraction of gas from the area, it was also indicated that excess 

water utilised during the process will be stored in Condensate dams and utilised for 

irrigation of agricultural areas since it is rich in nutrients commonly used for soil enrichment.  

Since this water will not be used within a natural environment, no impacts are expected 

within the grassland environment.  However, extreme caution needs to be taken during the 

process so that this water does not affect nearby riparian and wetland environments, 

particularly in view of the proximity of some agricultural areas to riparian environments.  
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13 PHOTOGRAPHIC RECORDS 

 

 

Photo 1:  Sungazer Lizard individual within the study area 

 

 

Photo 2:  Burrows are self-excavated; single channelled and are usually blind-ended with no 

terminal chamber, burrow length often exceeds 2 m. 
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Photo 3:  Example of transformed habitat – agricultural fields 

 

 

 

 

Photo 4:  Example of natural grassland habitat with Moist Grassland and Riparian habitat. 
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Photo 5:  Example of a artificial impoundment 

 

 

 

 

Photo 7:  Example of Riparian habitat 
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Photo 8:  Example of stand of exotic trees 

 

 

 

 

Photo 9:  Example of Rocky outcrops in close vicinity to riparian habitat 
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Photo 10:  Example of natural grassland habitat 

 

 

 

 

Photo 11:  Example of natural grassland habitat – habitat for Sungazer lizard 
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Photo 12:  Example of pristine riparian habitat 

 

 

 

 

Photo 10:  Example of Moist grassland habitat adjacent to Riparian habitat 
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14 APPENDIX 1 – PLANT SPECIES LIST FOR THE STUDY AREA 

Taxon Growth Form Family Status/ Properties/ Uses 

Abildgaardia ovata Grass Cyperaceae None 

Acalypha angustata Forb Euphorbiaceae None 

Acalypha caperonioides Forb Euphorbiaceae RD - Data Deficient 

Acalypha species Forb Euphorbiaceae  

Agapanthus species Geophyte Alliaceae  

Agrostis eriantha Grass Poaceae None, indicator of wet soils 

Alectra sessiliflora Forb Scrophulariaceae Colours & dyes 

Alternanthera pungens Forb Amaranthaceae Weed, pioneer species 

Alysicarpus rugosus Forb Fabaceae  

Andropogon huillensis Grass Poaceae 
Moderate grazing, indicator of moist 
conditions 

Anthospermum rigidum Forb Rubiaceae  

Aponogeton junceus Hydrophilic Aponogetonaceae Indicator of moist conditions 

Aristida aequiglumis Grass Poaceae  

Aristida bipartita Grass Poaceae Unpalatable, indicator of degraded veld 

Aristida junciformis Grass Poaceae Thatching & weaving, unpalatable 

Aristida species Grass Poaceae  

Arundinella nepalensis Grass Poaceae 
Indicator of wet conditions, medicinal 
properties (Lesotho), palatable 

Asclepias aurea Forb Asclepiadaceae  

Asclepias eminens Forb Asclepiadaceae  

Asclepias species Forb Asclepiadaceae  

Asparagus species Forb Liliaceae  

Berkheya carlinopsis Forb Asteraceae Weed 

Berkheya insignis Forb Asteraceae Weed 

Berkheya pinnatifida Forb Asteraceae Weed 

Berkheya radula Forb Asteraceae Weed 

Berkheya seminivea Forb Asteraceae Weed 

Berkheya setifera Forb Asteraceae Weed 

Bidens formosa Forb Asteraceae 
Weed, exotic (S. America), aesthetic 
uses 

Bidens pilosa Forb Asteraceae Weed, edible parts 

Boophone disticha Geophyte Amaryllidaceae Poisonous, medicinal uses 

Brachiaria eruciformis Grass Poaceae 
Indicator of clayey soils, pioneer 
species, unpalatable 

Brachiaria serrata Grass Poaceae  

Bulbine narcissifolia Geophyte Liliaceae  

Chironia palustris Forb Gentianaceae Medicinal uses 

Cirsium vulgare Forb Asteraceae Declared Invader - Category 1, weed 

Commelina africana Forb Commelinaceae Medicinal properties 

Conyza bonariensis Forb Asteraceae Weed, indicator of disturbed areas 

Conyza podocephala Forb Asteraceae Weed, indicator of disturbed areas 

Crabbea acaulis Forb Acanthaceae  

Crassula alba Succulent Crassulaceae  

Crassula lanceolata Succulent Crassulaceae  

Crepis hypochoeridea Forb Asteraceae Weed, indicator of disturbed areas 

Crinum bulbispermum Geophyte Amaryllidaceae 
RD - Declining status, medicinal uses, 
indicator of moist conditions 

Cycnium tubulosum Forb Scrophulariaceae  

Cymbopogon plurinodis Grass Poaceae Unpalatable grazing 

Cymbopogon pospischilii Grass Poaceae  
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Taxon Growth Form Family Status/ Properties/ Uses 

Cynodon dactylon Grass Poaceae 
Indicator of disturbed areas, grazing 
potential 

Cyperus rupestris Sedge Cyperaceae  

Cyperus species Sedge Cyperaceae  

Datura stramonium Forb Solanaceae Declared Invader - Category 1, weed 

Delosperma species Succulent Mesembryanthemaceae  

Denekia capensis Forb Asteraceae Indicator of moist conditions 

Diclis species Forb Scrophulariaceae None 

Dicoma anomala Forb Asteraceae Medicinal uses 

Digitaria eriantha Grass Poaceae Weaving, palatable 

Diospyros austro-africana Tree Ebenaceae  

Diospyros lycioides Tree Ebenaceae Medicinal uses, edible parts, dyes 

Dipcadi viride Geophyte Liliaceae None 

Eleusine coracana Grass Poaceae Poor grazing, weed 

Elionurus muticus Grass Poaceae Unpalatable 

Eragrostis capensis Grass Poaceae Moderate grazing potential 

Eragrostis chloromelas Grass Poaceae Edible parts 

Eragrostis curvula Grass Poaceae 
Edible parts, indicator of degraded 
areas 

Eragrostis plana Grass Poaceae 
Weaving, unpalatable, indicator of 
degraded areas 

Eragrostis racemosa Grass Poaceae Palatable grazing 

Eragrostis species Grass Poaceae  

Erythrina zeyheri Shrub Fabaceae  

Eucalyptus species Tree Myrsinaceae 
Declared Invader - Category 2, 
essential oils 

Eucomis autumnalis Geophyte Liliaceae RD - Declining status, medicinal uses 

Euphorbia clavarioides Succulent Euphorbiaceae  

Falkia oblonga Forb Convolvulaceae  

Felicia muricata Forb Asteraceae  

Fingerhuthia africana Grass Poaceae Moderate grazing potential 

Geigeria burkei Shrub Asteraceae  

Gladiolus crassifolius Geophyte Iridaceae  

Gladiolus species Geophyte Iridaceae  

Gnidia species Forb Thymelaeaceae  

Grewia occidentalis Shrub Tiliaceae  

Grewia species Shrub Tiliaceae  

Haplocarpha lyrata Forb Asteraceae  

Haplocarpha scaposa Forb Asteraceae  

Harpochloa falx Grass Poaceae Indicator of pristine veld, palatable 

Helichrysum aureonitens Forb Asteraceae  

Helichrysum callicomum Forb Asteraceae  

Helichrysum cephaloideum Forb Asteraceae  

Helichrysum coriaceum Forb Asteraceae  

Helichrysum nudifolium Forb Asteraceae  

Helichrysum pilosellum Forb Asteraceae  

Helichrysum rugulosum Forb Asteraceae  

Helichrysum species Forb Asteraceae  

Helictotrichon turgidulum Grass Poaceae Indicator of moist conditions, palatable 

Hermannia depressa Forb Sterculiaceae Medicinal uses 

Hermannia species Forb Sterculiaceae  
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Taxon Growth Form Family Status/ Properties/ Uses 

Hermannia transvaalensis Forb Sterculiaceae  

Heteropogon contortus Grass Poaceae  

Hibiscus species Forb Malvaceae  

Hibiscus trionum Forb Malvaceae  

Hyparrhenia hirta Grass Poaceae Thatching & weaving 

Hyparrhenia tamba Grass Poaceae  

Hypericum lalandii Forb Hypericaceae  

Hyperthelia dissoluta Grass Poaceae Thatching 

Hypochaeris radicata Forb Asteraceae  

Hypoxis argentea Geophyte Hypoxidaceae  

Hypoxis iridifolia Geophyte Hypoxidaceae  

Hypoxis obtusa Geophyte Hypoxidaceae  

Hypoxis rigidula Geophyte Hypoxidaceae  

Indigofera hedyantha Forb Fabaceae  

Indigofera species Forb Fabaceae  

Ipomoea species Forb Convolvulaceae  

Jamesbrittenia species Shrub Scrophulariaceae  

Kyllinga alba Forb Cyperaceae Medicinal uses 

Lactuca capensis Forb Asteraceae  

Lantana rugosa Shrub Verbenaceae  

Ledebouria ovalifolia Geophyte Liliaceae  

Leersia hexandra Grass Poaceae  

Leonotis ocymifolia var. 
raineriana 

Forb Lamiaceae Medicinal uses, colours & dyes 

Lepidium africanum Forb Brassicaceae  

Leucas glabrata Forb Lamiaceae  

Lobelia erinus Forb Lobeliaceae  

Lotononis species Forb Fabaceae  

Mariscus congestus Sedge Cyperaceae Edible parts 

Microchloa caffra Grass Poaceae  

Moraea species Geophyte Iridaceae  

Oenothera rosea Forb Onagraceae 
Weed (S. America), moist & degraded 
places 

Oenothera tetraptera Forb Onagraceae Weed (Mexico) 

Oxalis species Geophyte Oxalidaceae  

Oxycarpus species Sedge Polygonaceae  

Paspalum dilatatum Grass Poaceae Moist places, palatable 

Paspalum scrobiculatum Grass Poaceae Moist places, palatable 

Pelargonium luridum Geophyte Geraniaceae  

Pellaea calomelanos Fern Adianthaceae Medicinal properties 

Pennisetum clandestinum Grass Poaceae Invader (E. Africa), palatable grazing 

Persicaria lapathifolia Hydrophilic Polygonaceae Indicator of moist conditions 

Plantago lanceolata Forb Plantaginaceae Weed (Europe) 

Plantago longissima Forb Plantaginaceae  

Pollichia campestris Forb Illebracaceae Edible parts 

Polygala hottentotta Forb Polygalaceae  

Polygonum lapathifolia Forb Polygonaceae 
Weed (Europe), indicator of moist 
conditions 

Pseudognaphalium luteo-album Forb Asteraceae Weed (Europe) 

Rhynchosia species Forb Fabaceae  

Rhynchosia totta Forb Fabaceae  
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Taxon Growth Form Family Status/ Properties/ Uses 

Rubus rigidus Shrub Rosaceae Edible parts 

Rumex species Forb Polygonaceae  

Scabiosa columbaria Forb Dipsacaceae Medicinal uses 

Schistostephium crataegifolium Forb Asteraceae  

Schkuhria pinnata Forb Asteraceae Medicinal uses, weed (S. America) 

Scilla species Geophyte Liliaceae  

Scirpus species Sedge Cyperaceae  

Searsia dentata Shrub Anacardiaceae  

Searsia discolor Shrub Anacardiaceae  

Senecio achilleifolius Forb Asteraceae Indicator of moist conditions 

Senecio coronatus Forb Asteraceae  

Senecio erubescens Forb Asteraceae  

Senecio inornatus Forb Asteraceae  

Senecio species Forb Asteraceae  

Senecio venosus Forb Asteraceae  

Seriphium plumosum Shrub Asteraceae Invasive properties 

Setaria nigrirostris Grass Poaceae 
Indicator of moist conditions, clayey 
soils, palatable 

Setaria species Grass Poaceae  

Setaria sphacelata Grass Poaceae Edible parts 

Solanum elaeagnifolium Forb Solanaceae Declared Invader - Category 1 

Solanum panduriforme Forb Solanaceae Weed 

Solanum species Forb Solanaceae Declared Invader - Category 1 

Sonchus species Forb Asteraceae  

Sopubia cana Forb Scrophulariaceae  

Sporobolus africanus Grass Poaceae Palatable, indicator of degraded areas 

Striga elegans Forb Scrophulariaceae  

Tagetes minuta Forb Asteraceae Essential oils, colours & dyes 

Tephrosia species Forb Fabaceae  

Themeda triandra Grass Poaceae Palatable grazing 

Trachyandra asperata Geophyte Liliaceae  

Trachypogon spicatus Grass Poaceae Moderate palatability 

Tragopogon dubius Forb Asteraceae Weed (Europe) 

Tristachya leucothrix Grass Poaceae Moderate palatable grazing 

Turbina oblongata Forb Convolvulaceae  

Typha capensis Hydrophilic Typhaceae 
Cosmopolitan weed, edible parts, 
medicinal uses 

Verbena bonariensis Forb Verbenaceae Weed (S. America) 

Verbena brasiliensis Forb Verbenaceae Weed (S. America) 

Verbena tenuisecta Forb Verbenaceae Weed (S. America) 

Vernonia natalensis Forb Asteraceae Medicinal uses 

Vernonia oligocephala Forb Asteraceae Medicinal uses 

Walafrida densiflora Forb Selaginaceae  

Watsonia species Geophyte Iridaceae  

Xanthium strumarium Forb Asteraceae Category 1, weed (S. America) 

Xysmalobium undulatum Forb Asclepiadaceae Medicinal uses 
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15 APPENDIX 2 – BIRD SPECIES & RD PROBABILITIES FOR THE STUDY AREA 

Biological Name English Name Status Probability 

Accipiter melanoleucus Black Sparrowhawk Least Threatened low 

Accipiter minullus Little Sparrowhawk Least Threatened low 

Accipiter rufiventris Rufous-chested Sparrowhawk Least Threatened low 

Acridotheres tristis Common Myna Least Threatened confirmed 

Acrocephalus arundinaceus Great Reed-Warbler Least Threatened moderate 

Acrocephalus baeticatus African Reed-Warbler Least Threatened moderate-high 

Acrocephalus gracilirostris Lesser Swamp-Warbler Least Threatened moderate-high 

Acrocephalus palustris Marsh Warbler Least Threatened moderate-low 

Acrocephalus schoenobaenus Sedge Warbler Least Threatened moderate 

Actitis hypoleucos Common Sandpiper Least Threatened moderate-high 

Actophilornis africanus African Jacana Least Threatened moderate 

Alcedo cristata Malachite Kingfisher Least Threatened high 

Alcedo semitorquata Half-collared Kingfisher Near Threatened moderate 

Alopochen aegyptiaca Egyptian Goose Least Threatened confirmed 

Amadina erythrocephala Red-headed Finch Least Threatened low 

Amandava subflava Orange-breasted Waxbill Least Threatened high 

Amaurornis flavirostris Black Crake Least Threatened high 

Anas capensis Cape Teal Least Threatened moderate-low 

Anas erythrorhyncha Red-billed Teal Least Threatened high 

Anas hottentota Hottentot Teal Least Threatened moderate-low 

Anas smithii Cape Shoveler Least Threatened moderate 

Anas sparsa African Black Duck Least Threatened confirmed 

Anas undulata Yellow-billed Duck Least Threatened confirmed 

Anhinga rufa African Darter Least Threatened high 

Anomalospiza imberbis Cuckoo Finch Least Threatened low 

Anthropoides paradisea Blue Crane Vulnerable high 

Anthus brachyurus Short-tailed Pipit Least Threatened low 

Anthus chloris Yellow-breasted Pipit Least Threatened low 

Anthus cinnamomeus African Pipit Least Threatened confirmed 

Anthus crenatus African Rock Pipit Least Threatened moderate-low 

Anthus leucophrys Plain-backed Pipit Least Threatened moderate 

Anthus similis Long-billed Pipit Least Threatened moderate-low 

Anthus vaalensis Buffy Pipit Least Threatened moderate 

Apalis thoracica Bar-throated Apalis Least Threatened low 

Apus affinis Little Swift Least Threatened high 

Apus apus Common Swift Least Threatened moderate-high 

Apus barbatus African Black Swift Least Threatened high 

Apus caffer White-rumped Swift Least Threatened high 

Apus hours Horus Swift Least Threatened confirmed 

Aquila pennatus Booted Eagle Least Threatened moderate-low 

Aquila verreauxii Verreaux's Eagle Least Threatened low 

Ardea cinerea Grey Heron Least Threatened confirmed 

Ardea goliath Goliath Heron Least Threatened moderate-low 

Ardea melanocephala Black-headed Heron Least Threatened confirmed 

Ardea purpurea Purple Heron Least Threatened moderate-low 

Ardeola ralloides Squacco Heron Least Threatened moderate 

Arenaria interpres Ruddy Turnstone Least Threatened low 

Asio capensis Marsh Owl Least Threatened confirmed 

Balearica regulorum Grey Crowned Crane Vulnerable high 

Batis capensis Cape Batis Least Threatened low 

Bostrychia hagedash Hadeda Ibis Least Threatened confirmed 

Botaurus stellaris Eurasian Bittern Critically Rare moderate-low 

Bradypterus baboecala Little Rush-Warbler Least Threatened moderate 

Bradypterus barratti Barratt's Warbler Least Threatened low 

Bubo africanus Spotted Eagle-Owl Least Threatened moderate-low 
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Bubo capensis Cape Eagle-Owl Least Threatened low 

Bubulcus ibis Cattle Egret Least Threatened confirmed 

Bugeranus carunculatus Wattled Crane Critically Rare moderate-high 

Burhinus capensis Spotted Thick-knee Least Threatened confirmed 

Buteo rufofuscus Jackal Buzzard Least Threatened confirmed 

Buteo vulpinus Steppe Buzzard Least Threatened confirmed 

Butorides striatus Green-backed Heron Least Threatened moderate-high 

Calandrella cinerea Red-capped Lark Least Threatened moderate 

Calidris alba Sanderling Least Threatened low 

Calidris ferruginea Curlew Sandpiper Least Threatened moderate-low 

Calidris minuta Little Stint Least Threatened moderate-low 

Campephaga flava Black Cuckooshrike Least Threatened low 

Caprimulgus europaeus European Nightjar Least Threatened low 

Caprimulgus pectoralis Fiery-necked Nightjar Least Threatened low 

Caprimulgus tristigma Freckled Nightjar Least Threatened moderate-low 

Cercomela familiaris Familiar Chat Least Threatened moderate-low 

Certhilauda semitorquata Eastern Long-billed Lark Least Threatened moderate 

Ceryle rudis Pied Kingfisher Least Threatened confirmed 

Chalcomitra amethystina Amethyst Sunbird Least Threatened low 

Charadrius asiaticus Caspian Plover Least Threatened low 

Charadrius hiaticula Common Ringed Plover Least Threatened low 

Charadrius pallidus Chestnut-banded Plover Least Threatened low 

Charadrius pecuarius Kittlitz's Plover Least Threatened moderate 

Charadrius tricollaris Three-banded Plover Least Threatened confirmed 

Chersomanes albofasciata Spike-heeled Lark Least Threatened moderate 

Chlidonias hybridus Whiskered Tern Least Threatened moderate 

Chlidonias leucopterus White-winged Tern Least Threatened moderate-low 

Chrysococcyx caprius Diderick Cuckoo Least Threatened confirmed 

Chrysococcyx klaas Klaas's Cuckoo Least Threatened low 

Ciconia abdimii Abdim's Stork Least Threatened confirmed 

Ciconia ciconia White Stork Least Threatened confirmed 

Ciconia nigra Black Stork Near Threatened moderate-low 

Cinnyricinclus leucogaster Violet-backed Starling Least Threatened low 

Cinnyris afra Greater Double-collared Sunbird Least Threatened low 

Circaetus cinereus Brown Snake-Eagle Least Threatened low 

Circus aeruginosus Western Marsh-Harrier Least Threatened low 

Circus macrourus Pallid Harrier Near Threatened moderate-low 

Circus maurus Black Harrier Vulnerable confirmed 

Circus pygargus Montagu's Harrier Least Threatened moderate-low 

Circus ranivorus African Marsh-Harrier Vulnerable high 

Cisticola aberrans Lazy Cisticola Least Threatened moderate-low 

Cisticola aridulus Desert Cisticola Least Threatened confirmed 

Cisticola ayresii Wing-snapping Cisticola Least Threatened confirmed 

Cisticola cinnamomeus Pale-crowned Cisticola Least Threatened moderate 

Cisticola fulvicapillus Neddicky Least Threatened confirmed 

Cisticola juncidis Zitting Cisticola Least Threatened confirmed 

Cisticola lais Wailing Cisticola Least Threatened moderate-low 

Cisticola textrix Cloud Cisticola Least Threatened high 

Cisticola tinniens Levaillant's Cisticola Least Threatened high 

Clamator glandarius Great Spotted Cuckoo Least Threatened low 

Clamator jacobinus Jacobin Cuckoo Least Threatened low 

Colius striatus Speckled Mousebird Least Threatened high 

Columba arquatrix African Olive-Pigeon Least Threatened low 

Columba guinea Speckled Pigeon Least Threatened high 

Columba livia Rock Dove Least Threatened confirmed 

Coracias garrulus European Roller Least Threatened low 

Corvus albus Pied Crow Least Threatened high 
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Corvus capensis Cape Crow Least Threatened confirmed 

Cossypha caffra Cape Robin-Chat Least Threatened moderate-low 

Cossypha dichroa Chorister Robin-Chat Least Threatened low 

Coturnix coturnix Common Quail Least Threatened high 

Coturnix delegorguei Harlequin Quail Least Threatened moderate 

Creatophora cinerea Wattled Starling Least Threatened high 

Crex crex Corn Crake Vulnerable moderate-low 

Crithagra flaviventris Yellow Canary Least Threatened low 

Crithagra gularis Streaky-headed Seedeater Least Threatened low 

Crithagra scotops Forest Canary Least Threatened low 

Cuculus canorus Common Cuckoo Least Threatened low 

Cuculus clamosus Black Cuckoo Least Threatened low 

Cuculus solitarius Red-chested Cuckoo Least Threatened low 

Cursorius rufus Burchell's Courser Least Threatened low 

Cursorius temminckii Temminck's Courser Least Threatened low 

Cypsiurus parvus African Palm-Swift Least Threatened high 

Delichon urbica Common House-Martin Least Threatened high 

Dendrocygna bicolor Fulvous Duck Least Threatened moderate 

Dendrocygna viduata White-faced Duck Least Threatened high 

Dendropicos fuscescens Cardinal Woodpecker Least Threatened low 

Dendropicos griseocephalus Olive Woodpecker Least Threatened low 

Dicrurus adsimilis Fork-tailed Drongo Least Threatened moderate-low 

Dryoscopus cubla Black-backed Puffback Least Threatened low 

Egretta alba Great Egret Least Threatened confirmed 

Egretta ardesiaca Black Heron Least Threatened moderate-low 

Egretta garzetta Little Egret Least Threatened high 

Egretta intermedia Yellow-billed Egret Least Threatened high 

Elanus caeruleus Black-shouldered Kite Least Threatened confirmed 

Emberiza capensis Cape Bunting Least Threatened low 

Emberiza impetuani Lark-like Bunting Least Threatened low 

Emberiza tahapisi Cinnamon-breasted Bunting Least Threatened moderate-low 

Eremopterix leucotis Chestnut-backed Sparrowlark Least Threatened low 

Estrilda astrild Common Waxbill Least Threatened high 

Euplectes afer Yellow-crowned Bishop Least Threatened confirmed 

Euplectes albonotatus White-winged Widowbird Least Threatened moderate 

Euplectes ardens Red-collared Widowbird Least Threatened high 

Euplectes axillaris Fan-tailed Widowbird Least Threatened moderate 

Euplectes capensis Yellow Bishop Least Threatened high 

Euplectes orix Southern Red Bishop Least Threatened confirmed 

Euplectes progne Long-tailed Widowbird Least Threatened confirmed 

Eupodotis caerulescens Blue Korhaan Near Threatened confirmed 

Eupodotis senegalensis White-bellied Korhaan Vulnerable low 

Falco amurensis Amur Falcon Least Threatened confirmed 

Falco biarmicus Lanner Falcon Near Threatened moderate 

Falco naumanni Lesser Kestrel Vulnerable high 

Falco peregrinus Peregrine Falcon Near Threatened low 

Falco rupicoloides Greater Kestrel Least Threatened confirmed 

Falco rupicolus Rock Kestrel Least Threatened moderate 

Falco subbuteo Eurasian Hobby Least Threatened low 

Falco vespertinus Red-footed Falcon Least Threatened low 

Fulica cristata Red-knobbed Coot Least Threatened confirmed 

Gallinago nigripennis African Snipe Least Threatened high 

Gallinula chloropus Common Moorhen Least Threatened high 

Geocolaptes olivaceus Ground Woodpecker Least Threatened moderate 

Geronticus calvus Southern Bald Ibis Vulnerable confirmed 

Glareola nordmanni Black-winged Pratincole Near Threatened low 

Gyps coprotheres Cape Vulture Vulnerable low 
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Haliaeetus vocifer African Fish-Eagle Least Threatened confirmed 

Heteromirafra ruddi Rudd's Lark Critically Rare low 

Himantopus himantopus Black-winged Stilt Least Threatened moderate-low 

Hippolais icterina Icterine Warbler Least Threatened low 

Hirundo albigularis White-throated Swallow Least Threatened confirmed 

Hirundo cucullata Greater Striped Swallow Least Threatened confirmed 

Hirundo fuligula Rock Martin Least Threatened moderate-high 

Hirundo rustica Barn Swallow Least Threatened confirmed 

Hirundo spilodera South African Cliff-Swallow Least Threatened moderate 

Indicator indicator Greater Honeyguide Least Threatened low 

Indicator minor Lesser Honeyguide Least Threatened low 

Ixobrychus minutus Little Bittern Least Threatened moderate-low 

Jynx ruficollis Red-throated Wryneck Least Threatened moderate-high 

Lagonosticta rubricata African Firefinch Least Threatened low 

Lamprotornis nitens Cape Glossy Starling Least Threatened low 

Laniarius ferrugineus Southern Boubou Least Threatened moderate-low 

Lanius collaris Common Fiscal Least Threatened confirmed 

Lanius collurio Red-backed Shrike Least Threatened low 

Lanius minor Lesser Grey Shrike Least Threatened low 

Larus cirrocephalus Grey-headed Gull Least Threatened moderate-low 

Leptoptilos crumeniferus Marabou Stork Near Threatened low 

Limosa limosa Black-tailed Godwit Least Threatened low 

Lioptilus nigricapillus Bush Blackcap Near Threatened low 

Lissotis melanogaster Black-bellied Bustard Near Threatened low 

Lybius torquatus Black-collared Barbet Least Threatened confirmed 

Macronyx capensis Cape Longclaw Least Threatened confirmed 

Megaceryle maximus Giant Kingfisher Least Threatened high 

Milvus migrans Black Kite Least Threatened moderate 

Mirafra africana Rufous-naped Lark Least Threatened confirmed 

Mirafra fasciolata Eastern Clapper Lark Least Threatened moderate-low 

Monticola explorator Sentinel Rock-Thrush Least Threatened low 

Monticola rupestris Cape Rock-Thrush Least Threatened moderate-low 

Motacilla aguimp African Pied Wagtail Least Threatened high 

Motacilla capensis Cape Wagtail Least Threatened confirmed 

Motacilla flava Yellow Wagtail Least Threatened low 

Muscicapa striata Spotted Flycatcher Least Threatened low 

Mycteria ibis Yellow-billed Stork Near Threatened moderate-low 

Myrmecocichla formicivora Anteating Chat Least Threatened confirmed 

Nectarinia famosa Malachite Sunbird Least Threatened low 

Neotis denhami Denham's Bustard Near Threatened moderate-low 

Netta erythrophthalma Southern Pochard Least Threatened moderate 

Numenius phaeopus Common Whimbrel Least Threatened low 

Numida meleagris Helmeted Guineafowl Least Threatened confirmed 

Nycticorax nycticorax Black-crowned Night-Heron Least Threatened moderate-high 

Oena capensis Namaqua Dove Least Threatened moderate-low 

Oenanthe bifasciata Buff-streaked Chat Least Threatened moderate-low 

Oenanthe monticola Mountain Wheatear Least Threatened moderate-low 

Oenanthe pileata Capped Wheatear Least Threatened moderate-low 

Onychognathus morio Red-winged Starling Least Threatened moderate-low 

Oriolus larvatus Black-headed Oriole Least Threatened low 

Ortygospiza atricollis African Quailfinch Least Threatened high 

Oxyura maccoa Maccoa Duck Least Threatened low 

Pandion haliaetus Osprey Least Threatened low 

Passer diffusus Southern Grey-headed Sparrow Least Threatened low 

Passer domesticus House Sparrow Least Threatened moderate-low 

Passer melanurus Cape Sparrow Least Threatened confirmed 

Pernis apivorus European Honey-Buzzard Least Threatened low 
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Phalacrocorax africanus Reed Cormorant Least Threatened confirmed 

Phalacrocorax lucidus White-breasted Cormorant Least Threatened high 

Philomachus pugnax Ruff Least Threatened moderate-low 

Phoenicopterus minor Lesser Flamingo Near Threatened moderate-low 

Phoenicopterus ruber Greater Flamingo Near Threatened confirmed 

Phoeniculus purpureus Green Wood-Hoopoe Least Threatened low 

Phylloscopus trochilus Willow Warbler Least Threatened low 

Platalea alba African Spoonbill Least Threatened high 

Plectropterus gambensis Spur-winged Goose Least Threatened confirmed 

Plegadis falcinellus Glossy Ibis Least Threatened high 

Plocepasser mahali White-browed Sparrow-Weaver Least Threatened low 

Ploceus capensis Cape Weaver Least Threatened moderate 

Ploceus velatus Southern Masked-Weaver Least Threatened confirmed 

Podiceps cristatus Great Crested Grebe Least Threatened moderate-low 

Podiceps nigricollis Black-necked Grebe Least Threatened low 

Polemaetus bellicosus Martial Eagle Vulnerable low 

Polyboroides typus African Harrier-Hawk Least Threatened low 

Porphyrio madagascariensis African Purple Swamphen Least Threatened high 

Porzana pusilla Baillon's Crake Least Threatened low 

Prinia flavicans Black-chested Prinia Least Threatened moderate-low 

Prinia hypoxantha Drakensberg Prinia Least Threatened low 

Prinia subflava Tawny-flanked Prinia Least Threatened high 

Prodotiscus regulus Brown-backed Honeybird Least Threatened low 

Psalidoprocne holomelaena Black Saw-wing Least Threatened moderate-low 

Psophocichla litsipsirupa Groundscraper Thrush Least Threatened moderate-low 

Pternistis swainsonii Swainson's Spurfowl Least Threatened high 

Ptilopsus granti Southern White-faced Scops-Owl Least Threatened low 

Pycnonotus tricolor Dark-capped Bulbul Least Threatened moderate-low 

Quelea quelea Red-billed Quelea Least Threatened moderate-low 

Rallus caerulescens African Rail Least Threatened high 

Recurvirostra avosetta Pied Avocet Least Threatened confirmed 

Riparia cincta Banded Martin Least Threatened moderate-high 

Riparia paludicola Brown-throated Martin Least Threatened high 

Riparia riparia Sand Martin Least Threatened moderate-high 

Rostratula benghalensis Greater Painted-snipe Near Threatened low 

Sagittarius serpentarius Secretarybird Near Threatened confirmed 

Sarkidiornis melanotos Comb Duck Least Threatened moderate-low 

Sarothrura affinis Striped Flufftail Vulnerable moderate-low 

Sarothrura ayresi White-winged Flufftail Critically Rare low 

Sarothrura rufa Red-chested Flufftail Least Threatened moderate-high 

Saxicola torquatus African Stonechat Least Threatened confirmed 

Scleroptila africanus Grey-winged Francolin Least Threatened moderate-low 

Scleroptila levaillantii Red-winged Francolin Least Threatened moderate 

Scleroptila levaillantoides Orange River Francolin Least Threatened low 

Scopus umbretta Hamerkop  Least Threatened confirmed 

Serinus atrogularis Black-throated Canary Least Threatened moderate-low 

Serinus canicollis Cape Canary Least Threatened moderate 

Serinus mozambicus Yellow-fronted Canary Least Threatened moderate-low 

Sigelus silens Fiscal Flycatcher Least Threatened moderate-low 

Spermestes cucullatus Bronze Mannikin Least Threatened moderate-low 

Sphenoeacus afer Cape Grassbird Least Threatened moderate-low 

Spizocorys conirostris Pink-billed Lark Least Threatened moderate-low 

Spizocorys fringillaris Botha's Lark Endangered low 

Spreo bicolor Pied Starling Least Threatened confirmed 

Spizocorys fringillaris Botha’s Lark Endangered confirmed 

Stenostira scita Fairy Flycatcher Least Threatened low 

Stephanoaetus coronatus Crowned Eagle Near Threatened low 
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Sterna caspia Caspian Tern Near Threatened low 

Streptopelia capicola Cape Turtle-Dove Least Threatened confirmed 

Streptopelia semitorquata Red-eyed Dove Least Threatened confirmed 

Streptopelia senegalensis Laughing Dove Least Threatened confirmed 

Struthio camelus Common Ostrich Least Threatened low 

Sylvia borin Garden Warbler Least Threatened low 

Tachybaptus ruficollis Little Grebe Least Threatened confirmed 

Tachymarptis melba Alpine Swift Least Threatened high 

Tadorna cana South African Shelduck Least Threatened moderate 

Telophorus olivaceus Olive Bush-Shrike Least Threatened low 

Telophorus zeylonus Bokmakierie Least Threatened confirmed 

Terpsiphone viridis African Paradise-Flycatcher Least Threatened low 

Thalassornis leuconotus White-backed Duck Least Threatened moderate-high 

Thamnolaea cinnamomeiventris Mocking Cliff-Chat Least Threatened low 

Threskiornis aethiopicus African Sacred Ibis Least Threatened confirmed 

Trachyphonus vaillantii Crested Barbet Least Threatened high 

Tricholaema leucomelas Acacia Pied Barbet Least Threatened high 

Tringa glareola Wood Sandpiper Least Threatened moderate 

Tringa nebularia Common Greenshank Least Threatened moderate 

Tringa stagnatilis Marsh Sandpiper Least Threatened moderate 

Turdus libonyanus Kurrichane Thrush Least Threatened moderate-low 

Turdus olivaceus Olive Thrush Least Threatened moderate 

Turdus smithi Karoo Thrush Least Threatened low 

Turnix sylvaticus Small Buttonquail Least Threatened moderate 

Tyto alba Barn Owl Least Threatened moderate 

Tyto capensis African Grass-Owl Vulnerable high 

Upupa africana African Hoopoe Least Threatened moderate 

Uraeginthus angolensis Blue Waxbill Least Threatened moderate-low 

Urocolius indicus Red-faced Mousebird Least Threatened high 

Vanellus armatus Blacksmith Lapwing Least Threatened confirmed 

Vanellus coronatus Crowned Lapwing Least Threatened confirmed 

Vanellus melanopterus Black-winged Lapwing Near Threatened moderate-high 

Vanellus senegallus African Wattled Lapwing Least Threatened confirmed 

Vidua funerea Dusky Indigobird Least Threatened low 

Vidua macroura Pin-tailed Whydah Least Threatened confirmed 

Zosterops virens Cape White-eye Least Threatened low 
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1 EXECUTIVE SUMMARY 

 

Eskom Holdings Limited Pty Ltd (Eskom) is researching the production of coal-derived gas from the process of 

Underground Coal Gasification (UCG) near the Majuba Power station.  Subsequent to the compilation of the 

secondary biodiversity EIA report, a request was submitted to include the following activities and infrastructure 

as part of the assessment: 

1. An assessment of the undermining of all wetlands, as opposed to no undermining of wetlands on the 

proposed property; and 

2. The inclusion of a new service road that traverses Portions 4 and 5 of farm Rietfontein and Portion 17 of 

the Farm Bergvliet 65 HS. 

 

1.1 NEW SERVICE ROAD 

 

The purpose of the proposed new service road will be to deliver personnel and service deliveries to the site, 

providing access between the site and the Mine Building;  the existing access road being affected by the Rail 

Project.  The proposed new service will be approximately 8.2km in length. 

 

Floristic attributes of conservation importance are likely to be affected adversely by the activity, including: 

• Amersfoort Highveld Clay Grassland (Vulnerable); 

• Wetlands (rivers & streams); 

• Flora species of conservation importance: 

o Boophone disticha; 

o Crinum bulbispermum; 

o Eucomis autumnalis; 

o Lobelia erinus; 

o Nerine platypetala; and 

o Gladiolus species. 

 

The following faunal attributes of conservation importance could potentially be affected by the activity: 

• Natural (untransformed) grassland and wetland habitat; 

• Fauna species of conservation importance, namely; 

o Cordylus giganteus (Sungazer); 

o Botha’s Lark (Spizocorys fringillaris, EN); 

o Secretarybird (Sagittarius serpentarius, NT); 

o Blue Korhaan (Eupodotis caerulescens, NT); 

o Bald Ibis (Geronticus calvus, VU); and 

o Black Harrier (Circus maurus, VU). 

 

An assessment of impacts indicated that the extent and significance of the proposed new service road is 

expected to be significant and severe, as it will result in the construction of an entirely new road.  In particular, 

sensitive habitat, such as wetlands (4 stream crossings) and natural grassland (Amersfoort variation, 

Vulnerable) will be affected adversely by the proposed construction and operational activities. 

 

Although landowner issues and the new Rail Project placed some limitations on the identification of suitable 

alternatives to the proposed new service road, it is strongly recommended that existing lines of disturbance in 

the immediate surrounds, including farm roads, camp fences (informal farm roads), existing railways, existing 

mining roads, etc., be utilised to reassess the required road.  In particular, the number of river crossings (4) is 
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regarded an important issue and alternatives to limit the construction of additional river crossings should be 

investigated.  Although an amelioration of the expected impacts are expected with the implementation of generic 

mitigation measures, the nature of the development will inevitably result in a measure of adverse impacts that 

cannot be mitigated.  Mitigation of impacts within the natural wetland and grassland habitat types is strongly 

recommended. 

 

1.2 WETLAND UNDERMINING 

 

Wetlands represent one of the most important habitat types in the natural environment.  In addition to 

performing critical ecological functions on a local, regional and national scale, it also provides important habitat 

for a particular high diversity of animals and plants.  A particularly strong association between wetlands and 

plants and animal taxa of conservation importance has been noted in numerous investigations.  While the 

impact of underground gasification of coal reserves are far less than underground or opencast mining practices, 

the effect on the status and functionality of surface habitat types are, to a large extent, still unknown.  Effects of 

surface dewatering remain one of the most significant impacts that could potentially destroy wetlands within the 

affected areas.  A precautionary approach is therefore strongly recommended in this instance.  Furthermore, 

surface impacts resulting from activities near, or within, the wetland areas (including channelled valley bottoms 

and hillslope seepages), will result in significant adverse impacts on the status and functionality of the wetlands. 

 

It is therefore strongly advised against undermining of the wetlands of the proposed mining area, as the level of 

understanding of impacts resulting from this activity at this stage is extremely limited and the risk of causing 

irreversible and severe impacts within sensitive environments are high. 

 

A basic assessment of the significance of impacts subsequent to the implementation of generic mitigation 

measures are expected to result in limited success in curbing the significance of impacts.  In particular, impacts 

associated with the total undermining of the wetlands are expected to result in impacts that will be near 

impossible to limit or prevent.  It is for this reason that partial undermining is strongly recommended. 
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2 TERMS OF REFERENCE 

 

Subsequent to the compilation of the secondary biodiversity EIA report, a request was submitted to include the 

following activities and infrastructure as part of the assessment: 

3. An assessment of the undermining of all wetlands, as opposed to no undermining of wetlands on the 

proposed property; and 

4. The inclusion of a new service road that traverses Portions 4 and 5 of farm Rietfontein and Portion 17 of 

the Farm Bergvliet 65 HS. 

 

This report will therefore aim to: 

• Briefly described the receiving environment on the basis of findings of the principal ecological EIA 

report; 

• Identify and describe potential and likely impacts on biodiversity attributes that could be adversely 

affected; 

• Assess the nature and extent of impacts on biodiversity attributes; and 

• Make pertinent recommendations and suggest suitable mitigation measures and alternatives, where 

possible. 

 

3 PROJECT OVERVIEW 

 

Eskom Holdings Limited Pty Ltd (Eskom) is researching the production of coal-derived gas from the process of 

Underground Coal Gasification (UCG) near the Majuba Power station.  By converting coal in situ into a 

combustible gas the need for coal mining, transportation, preparation, the gasification process, and the 

transportation and disposal of ash would be obviated.  Eskom can furthermore derive significant strategic 

benefit from this technology on other sites, either supplying top-up fuel to existing Eskom stations or assisting 

with the development of the Integrated Gasification Combined Cycle plant. 

 

Eskom was awarded a prospecting permit for the farm Roodekopjes 67-HS in 2004 from the Department of 

Minerals and Energy (DME) in terms of the Minerals and Petroleum Resources Development Act, 2002 (Act 28 

of 2002, ‘MPRDA’) which allowed the testing of the UCG technology.  A principal biodiversity EIA assessment
1
 

was compiled for a study area that comprised of nine core farms.  Eskom have subsequently been denied the 

prospecting/ mining rights for the bigger study area.  DMR, the regulatory authority, have indicated that an 

application for the mining right of only Roodekopjes 67HS can be submitted and as such Eskom has 

commissioned SSI (now Royal HaskoningDHV) to amend the principal EIR to reflect only the farm Roodekopjes 

67HS. 

 

Subsequent to the submission of the secondary ecological report
2
 (September 2012), an amendment to the 

appurtenant project infrastructure and mining approach was suggested, including the addition of a service road 

and the partial undermining of the wetlands within the project area.  This assessment will report on the expected 

and potential impacts on the terrestrial biodiversity component of these alternatives.  For a detailed description 

of the process, associated detail and a map of the proposed project footprint, the reader is referred to the main 

EIR. 

                                                 
1
 Strategic Biodiversity Impact Assessment for the proposed Underground Gasification (UCG) Plant, Construction of a 
40MW Open Cycle Gas Turbine (OCGT) & additional infrastructure, Amersfoort, Mpumalanga Province (Report: SSI – UCG 
– 2010/23) 
2
 Strategic Biodiversity Impact Assessment for the proposed Underground Gasification (UCG) Plant & additional 
infrastructure on the farm Roodekopjes 67HS, Mpumalanga Province (Report: RHK – MUC – 2013/09) 
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4 THE BIOPHYSICAL ENVIRONMENT 

 

A suitable description of the biophysical environment is presented in the principal and secondary ecological 

reports (refer Footnotes 1 and 2). 

 

4.1 LOCATION 

 

The study area is situated in the southern part of Mpumalanga Province, located to the south of Amersfoort 

(refer Figure 1), approximately 31km north of the KwaZulu-Natal boundary.  The study area comprises the farm 

Roodekopjes 67HS, an area of approximately 2,900ha. 

 

5 PROPOSED NEW SERVICE ROAD 

 

Please note that this assessment was compiled making use of available information from previous 

investigations in the immediate area.  No additional site investigations were conducted for this particular 

assessment. 

 

5.1 BACKGROUND DESCRIPTION 

 

The purpose of the proposed new service road will be to deliver personnel and service deliveries to the site, 

providing access between the site and the Mine Building;  the existing access road being affected by the Rail 

Project.  The proposed new service will be approximately 8.2km in length and will traverse the following 

ecological habitat types
3
: 

• Agricultural Fields (2,134m; Low Ecological Sensitivity);  

• Amersfoort Grasslands (5,269m; Medium-high Ecological Sensitivity); 

• Transformed Areas (326m; Low Ecological Sensitivity); and 

• Wetland habitat (four crossings, 402m; High Ecological Sensitivity). 

 

5.2 BIODIVERSITY ASPECTS OF SENSITIVITY 

 

5.2.1 Floristic Attributes 

 

The following floristic attributes of conservation importance could potentially be affected by the construction of a 

new road servitude within the natural grassland and wetland habitat of the study area: 

• Amersfoort Highveld Clay Grassland (Vulnerable); 

• Wetlands (rivers & streams); 

• Flora species of conservation importance: 

o Boophone disticha; 

o Crinum bulbispermum; 

o Eucomis autumnalis; 

o Lobelia erinus; 

o Nerine platypetala; and 

o Gladiolus species. 

                                                 
3 For a detailed description of the ecological communities and variations indicated in this report, the reader is 

referred to the secondary ecological report (Refer Footnote 2) 
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5.2.2 Faunal Attributes 

 

The following faunal attributes of conservation importance could potentially be affected by the construction of a 

new road servitude within the natural grassland and wetland habitat of the study area: 

• Natural (untransformed) grassland and wetland habitat; 

• Fauna species of conservation importance, namely; 

o Cordylus giganteus (Sungazer); 

o Botha’s Lark (Spizocorys fringillaris, EN); 

o Secretarybird (Sagittarius serpentarius, NT); 

o Blue Korhaan (Eupodotis caerulescens, NT); 

o Bald Ibis (Geronticus calvus, VU); and 

o Black Harrier (Circus maurus, VU). 

 

5.3 DISCUSSION 

 

The extent and significance of the proposed new service road is expected to be significant and severe, as it will 

result in the construction of an entirely new road.  In particular, sensitive habitat, such as wetlands (4 stream 

crossings) and natural grassland (Amersfoort variation, Vulnerable) will be affected adversely by the proposed 

construction and operational activities.  The natural grassland component, which was ascribed a Medium-high 

ecological sensitivity, will comprise approximately 64% of the proposed route. 

 

5.4 IDENTIFICATION OF IMPACTS 

 

Construction and operation of the proposed new service road is expected to result in the following impacts on 

the terrestrial biological environment
4
: 

• Direct impacts: 

o Destruction of conservation important flora taxa; 

o Direct impacts on conservation important fauna species; 

o Destruction of sensitive/ pristine habitat types; 

o Direct impacts on common fauna species; 

• Indirect Impacts: 

o Floristic species changes subsequent to development; 

o Faunal interactions with structures, servitudes and personnel; 

o Impacts on surrounding habitat/ species; 

• Cumulative Impacts: 

o Impacts on SA’s conservation obligations & targets (VEGMAP vegetation types); 

o Increase in local and regional fragmentation/ isolation of habitat; and 

o Increase in environmental degradation. 

 

                                                 
4 For a description of the nature of the impacts, the reader is referred to the secondary ecological report (Refer 

Footnote 2) 
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5.5 ASSESSMENT OF POTENTIAL & LIKELY IMPACTS 

 

The significance of impacts ascribed during this assessment should be viewed in isolation and not as a 

comparative assessment with other options that could potentially result in the loss of less natural habitat, or with 

other aspects of the UCG Project. 

 

Potential Environmental Impact 
Environmental Significance Before Mitigation 

Extent Duration Intensity Probability Total Significance 

Direct impacts on RD flora 3 4 4 2 13 high 

Direct impacts on RD fauna 3 4 4 2 13 high 

Destruction of sensitive habitat types 2 4 3 3 12 high 

Direct impacts on common fauna 2 3 2 4 11 high 

Species changes 2 3 2 3 10 medium 

Faunal Interactions w structures 2 3 2 2 9 medium 

Impacts on surrounding habitat 2 3 2 2 9 medium 

Impacts on conservation targets (VEGMAP) 2 4 2 1 9 medium 

Increase in fragmentation & isolation 3 3 2 2 10 medium 

Increase in environmental degradation 2 3 2 1 8 medium 

Average Impact Status 10.4 High 

 

Potential Environmental Impact 
Environmental Significance After Mitigation 

Extent Duration Intensity Probability Total Significance 

Direct impacts on RD flora 3 4 3 2 12.0 high 

Direct impacts on RD fauna 3 4 3 2 12.0 high 

Destruction of sensitive habitat types 2 4 3 2 11.0 high 

Direct impacts on common fauna 2 3 2 3 10.0 medium 

Species changes 2 3 2 3 10.0 medium 

Faunal Interactions w structures 2 3 2 2 9.0 medium 

Impacts on surrounding habitat 2 3 2 2 9.0 medium 

Impacts on conservation targets (VEGMAP) 2 4 2 1 9.0 medium 

Increase in fragmentation & isolation 3 3 2 2 10.0 medium 

Increase in environmental degradation 2 3 2 1 8.0 medium 

Average Impact Status 10.0 Medium 

 

5.6 DISCUSSION & RECOMMENDATIONS 

 

Landowner issues and the new Rail Project placed some limitation on the identification of suitable alternatives to 

the proposed new service road.  However, a visual inspection of available aerial imagery revealed the presence 

of several existing lines of disturbance in the immediate surrounds, including farm roads, camp fences (informal 

farm roads), existing railways, existing mining roads, etc.  These existing lines of degradation should be used as 

far as possible.  Furthermore, boundaries of cultivated fields are regarded highly suitable for the purpose of the 

required access road, as it will result in minimal transformation of natural vegetation as well as limiting the loss 

of agricultural land.  The number of river crossings (4) is similarly regarded an important issue and alternatives 

to limit the construction of additional river crossings should be investigated. 

 

The increase in habitat fragmentation and isolation are particularly important aspects that need to be minimised.  

Construction of a new service road that traverses natural habitat will augment existing levels of fragmentation 

and it is for this reason that the use of existing lines of degradation is advocated. 
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Figure 1:  Regional location of the study area (courtesy of Royal HaskoningDHV) 
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6 WETLAND UNDERMINING 

 

Please note that all references to wetland habitat, within this report as well as in previous reports, refer to 

wetland habitat as delineated by means of visual inspections made during the ecological investigations.  No soil 

identification techniques, or other wetland identification methods, were used to demarcate the boundaries 

indicated on accompanying vegetation maps.  In particular, hillslope seepages (grassland seeps, ephemeral 

grasslands, etc) are likely to be much more extensive than indicated on the plant community map.  It is therefore 

critical to consult with the wetland (soil) specialist in order to obtain an accurate delineation of the wetland 

boundaries before any activity is undertaken in proximity of a wetland.  For an accurate depiction of the 

wetlands in the study area, the reader is similarly referred to the wetland report. 

 

A requirement of EIA regulations is that feasible alternatives for projects be investigated.  A decision was 

subsequently taken to compare impacts associated with the complete undermining of the wetlands areas to 

impacts resulting from partial undermining (no undermining of wetlands). 

 

The understanding of the two processes is that full undermining of wetland areas will, in addition to the actual 

underground mining (gasification of the coal seams)
5
 of the entire coal seam deposits on the farm, will inevitably 

comprise of certain activities within wetland areas, which will inevitably result in degradation and surface 

disturbances of wetland areas.  Partial undermining will be limited to specific, predetermined areas that do not 

include any wetland habitat, i.e. wetland areas will be excluded from mining activities as well as all surface 

disturbances. 

 

It is the intention of this report section to indicate and assess the significance of expected impacts resulting from 

the two respective processes on biodiversity attributes of the affected areas.  It should however be noted that 

wetlands are interconnected systems, being fed from surrounding grassland slopes and seepage areas (basin), 

also feeding downstream rivers.  Therefore, impacts within the upper reaches of a drainage line will have 

widespread qualitatively and quantitatively impacts on downstream areas.  Impacts are therefore likely to have a 

much more pronounced extent and range than compared to terrestrial habitat and cumulative impacts are 

therefore likely to be significant when considering the .difference in impacts between total and partial 

undermining. 

 

6.1 IDENTIFICATION OF IMPACTS 

 

Impacts relevant to this activity are similar to the range of impacts indicated in Section 5.4. 

 

6.2 ASSESSMENT OF POTENTIAL & LIKELY IMPACTS 

 

The rating of impacts in this particular assessment is presented as a comparative assessment.  It should be 

viewed in isolation and not compared to other activities of the UCG project, or other projects of any nature.  

Impacts are evaluated and considered only for the impact on wetlands, the rating of impacts are therefore not 

applicable to any other habitat type that will potentially be affected by the UCG process or associated activities. 

 

                                                 
5
 For a detailed description of the mining process, the reader is referred to the main EIR document. 
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6.2.1 Total Undermining (Undermining of Wetlands) 

 

Potential Environmental Impact 
Environmental Significance Before Mitigation 

Extent Duration Intensity Probability Total Significance 

Direct impacts on RD flora 3 3 4 3 13 high 

Direct impacts on RD fauna 3 3 4 3 13 high 

Destruction of sensitive habitat types 3 3 4 3 13 high 

Direct impacts on common fauna 3 3 3 3 12 high 

Species changes 3 3 3 3 12 high 

Faunal Interactions w structures 3 3 2 3 11 high 

Impacts on surrounding habitat 3 3 3 3 12 high 

Impacts on conservation targets (VEGMAP) 3 4 3 3 13 high 

Increase in fragmentation & isolation 3 3 2 2 10 medium 

Increase in environmental degradation 3 3 2 2 10 medium 

Average Impact Status 11.9 High 

 

Potential Environmental Impact 
Environmental Significance After Mitigation 

Extent Duration Intensity Probability Total Significance 

Direct impacts on RD flora 3 3 3 3 12 high 

Direct impacts on RD fauna 3 3 3 3 12 high 

Destruction of sensitive habitat types 3 3 3 3 12 high 

Direct impacts on common fauna 3 3 3 3 12 high 

Species changes 3 3 3 3 12 high 

Faunal Interactions w structures 3 3 2 3 11 high 

Impacts on surrounding habitat 3 3 3 3 12 high 

Impacts on conservation targets (VEGMAP) 3 4 3 3 13 high 

Increase in fragmentation & isolation 3 3 2 2 10 medium 

Increase in environmental degradation 3 3 2 2 10 medium 

Average Impact Status 11.6 High 

 

6.2.2 Partial Undermining (No Undermining of Wetlands) 

 

Potential Environmental Impact 
Environmental Significance Before Mitigation 

Extent Duration Intensity Probability Total Significance 

Direct impacts on RD flora 3 3 3 2 11 high 

Direct impacts on RD fauna 3 3 3 2 11 high 

Destruction of sensitive habitat types 3 3 3 2 11 high 

Direct impacts on common fauna 2 3 3 2 10 medium 

Species changes 2 3 2 2 9 medium 

Faunal Interactions w structures 2 3 2 3 10 medium 

Impacts on surrounding habitat 2 3 2 2 9 medium 

Impacts on conservation targets (VEGMAP) 3 3 2 2 10 medium 

Increase in fragmentation & isolation 2 3 2 2 9 medium 

Increase in environmental degradation 2 3 2 2 9 medium 

Average Impact Status 9.9 Medium 
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Potential Environmental Impact 
Environmental Significance After Mitigation 

Extent Duration Intensity Probability Total Significance 

Direct impacts on RD flora 3 3 2 2 10.0 medium 

Direct impacts on RD fauna 3 3 2 2 10.0 medium 

Destruction of sensitive habitat types 3 3 2 2 10.0 medium 

Direct impacts on common fauna 2 3 2 2 9.0 medium 

Species changes 2 3 2 2 9.0 medium 

Faunal Interactions w structures 2 3 2 2 9.0 medium 

Impacts on surrounding habitat 2 3 2 2 9.0 medium 

Impacts on conservation targets (VEGMAP) 2 3 2 2 9.0 medium 

Increase in fragmentation & isolation 2 3 2 2 9.0 medium 

Increase in environmental degradation 2 3 2 2 9.0 medium 

Average Impact Status 9.3 Medium 

 

6.3 DISCUSSION & RECOMMENDATIONS 

 

Wetlands represent one of the most important habitat types in the natural environment.  In addition to 

performing critical ecological functions on a local, regional and national scale, it also provides important habitat 

for a particular high diversity of animals and plants.  A particularly strong association between wetlands and 

plants and animal taxa of conservation importance has been noted in numerous investigations.  Although 

somewhat affected by agricultural and pastoral activities, wetlands of the study area were found to be in a 

pristine state and the confirmed and potential presence of various conservation important plants and animals 

were indicated in previous reports.  These habitat types are also particularly fragile.  Impacts from surrounding 

land uses have pronounced and long-term impacts on the status and functionality of these habitat types.  

Therefore, additional impacts that could potentially affect these habitat types should be prevented at all cost. 

 

While the impact of underground gasification of coal reserves are far less than extractive underground or 

opencast mining practices, the effect on the status and functionality of surface habitat types are, to a large 

extent, still unknown.  Effects of surface dewatering remain one of the most significant impacts that could 

potentially destroy wetlands within the affected areas.  The assessment of potential and likely impacts indicates 

a significant impact on the status and functionality of affected wetlands.  A precautionary approach is therefore 

strongly recommended in this instance.  Furthermore, surface impacts resulting from activities near, or within, 

the wetland areas (including channelled valley bottoms and hillslope seepages), are likely to result in significant 

adverse impacts on the status and functionality of the wetlands. 

 

It is therefore strongly advised against undermining of the wetlands of the proposed mining area, as the level of 

understanding of impacts resulting from this activity at this stage is extremely limited and the risk of causing 

irreversible and severe impacts within sensitive environments are high. 


