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INTRODUCTION   
 
In September 2013, Bucandi Environmental Consulting c.c. approached De Castro & Brits 
c.c. to conduct a brief baseline botanical biodiversity survey and brief wetland assessment, 
for the ca. 2.2ha footprint of a proposed, earth-walled irrigation water storage dam on the 
Farm Schoongezicht 225 IR. The fieldwork for the survey was subsequently conducted by a 
botanist (A. De Castro) and a wetland specialist (Retief Grobler) between the 4 th and the 6th 
of December 2013.    
 
The study area is situated approximately 6km south-east of Argent on the Farm 
Schoongezicht, within the quarter-degree grid 2628BB. This document reports on the 
findings of the requested botanical biodiversity survey which included a desktop component 
as well as fieldwork conducted over three days in December 2013. The wetland assessment 
is provided in a separate report (Grobler, February 2014)       
 
TERMS OF REFERENCE 
 
In accordance with the accepted proposal for this study, the principal objectives of the 
botanical survey presented here were to assess the botanical biodiversity conservation value 
of the proposed ca. 2.24ha dam Full Supply Level (FSL) footprint, and provide a brief 
preliminary analysis of envisaged impacts.  
 
In accordance with the accepted proposal for this study, the following aspects were to be 
included in this report: 
 
 ‘Determination of the Vegetation Type/Types in accordance with existing national 

vegetation maps (Mucina & Rutherford, 2006) and local vegetation studies, as well as 
proximity and relationship to any Centre of Endemism (van Wyk and Smith 2001). The 
conservation status of each vegetation type present, as described by Mucina & 
Rutherford (2006) and the recently published Schedule (Government Gazette of 
December 2011a) of the Biodiversity Act (Act 10 of 2004) will also be provided. A 
description of the regional biodiversity context using all existing information will be 
provided.  

 Broad-scale structural classification of the vegetation into homogenous units following 
the approach of Edwards (1983). A brief description of the dominant and characteristic 
species identified within the broad-scale plant communities comprising each of these 
units, will also be provided. These descriptions will be based on visual estimates of 
cover/abundance and density following established vegetation survey techniques (Kent 
& Coker, 1983). The number of survey sites will be limited by the relatively short duration 
of the available time for fieldwork.  

 Vegetation / habitat types will be mapped on the basis of available information (aerial 
photography, soil types, geology) and will consist of structurally distinct vegetation units 
(wetland, grasslands, woodland) as well as transformed areas (cultivated land, areas of 
alien vegetation, urban areas etc.).  

 Each identified vegetation unit will be briefly described in terms of its biodiversity value 
and conservation importance. 

 Compilation of an initial  plant species list (to provide an accurate indication of the 
floristic diversity) according to latest taxonomic treatments used by the National 
Herbarium (Germishuizen et al., 2006). Alien invasive species, according to the 
Conservation of Agricultural Resources Act (Act No.43 of 1983) as listed in Henderson 
(2001), will be highlighted. 

 Determination of the occurrence, or possible occurrence, of threatened and / or sensitive 
plant species (as listed in Raimondo et al., 2009 and http://redlist.sanbi.org) and plant 
communities, on the basis of field surveys, historical distribution records obtained from 



the PRECIS database, the PlanDat database of the Mpumalanga Tourism and Parks 
Agency, the authors personal records and available literature.  

 Further botanical assessments regarded as necessary will also be identified and Terms 
of Reference for these assessments will be recommended. Such further assessments 
may include additional searches for potentially occurring threatened plant species that 
where not in flower at the time of the field surveys conducted for this study.  

 A preliminary assessment of envisaged threats to flora associated with the proposed 
development will also be provided.  

 
 
APPROACH, METHODOLOGY AND LIMITATIONS 
 
The principal objectives of the survey were to compile an accurate plant species list, assess 
the study areas conservation value in terms of threatened plant species, vegetation types 
and habitats, provide a brief description of the vegetation and produce a broad-scale 
vegetation and land-cover type map of the study area (ca. 2.24ha dam footprint and a 200m 
buffer area with a surface area of ca. 28.36ha including the dam footprint).  The current 
study is based on field surveys carried out by a botanist over a total of days during 
December 2013 by a botanist and a wetland specialist. During these field surveys, species 
list were compiled and plant ‘species of conservation concern’ (sensu Raimonodo et al., 
2009) were searched for throughout the study area, and vegetation and floristic sampling 
sites were selected within all identified habitats and plant communities (see Appendix 2).        
 
Prior to the conduction of the field surveys, available database information pertaining to the 
threatened plant species of the region of the Mpumalanga Province within which the study 
area is situated was obtained from the MTPA PlantDat database, as well as from the 
National Herbarium PRECIS database (http://posa.sanbi.org). All ‘threatened species’, 
namely Critically Endangered, Endangered and Vulnerable species, and other ‘species of 
conservation concern’, namely Near Threatened, Declining, Critically Rare and Rare species 
(Raimondo et al., 2009 and http://redlist.sanbi.org, downloaded January 2014) historically 
recorded from the quarter degree grid square within which the study area is situated 
(2628BB), as well as in adjacent grids containing similar Highveld grassland habitat (2628BA 
and 2629AA), were extracted from these lists and are presented in Appendix 3. Emphasis 
was placed on searching for plants of these species, and potentially suitable habitat for 
these species, during the field surveys.  
 
Prior to the initial December field survey, a preliminary broad scale vegetation map was 
produced at a desktop level using the obtained literature, Google imagery, available aerial 
photographs and 1 : 50 000 topo-cadastral maps. This map was then used by the as a basis 
for selecting representative sampling sites within the study area (i.e. stratified sampling 
approach). Emphasis was placed on compiling a detailed and verified species list, as 
species level information forms the basis of any accurate botanical biodiversity assessment. 
In order to systematically and effectively search for plant ‘species of conservation concern’, 
use was made of the ‘timed meander search’ method at each of the surveyed sites. The 
‘timed meander search’ method is a semi-quantitative survey procedure that focuses on the 
discovery of rare vascular plant species, which include most ‘species of conservation 
concern’ (Goff et al., 1982 and Huebner, 2007). The ‘timed meander search’ method has 
been shown to be highly effective and time efficient in detecting rare species and 
documenting α-diversity (Huebner, 2007). In order to provide a accurate species inventory 
which reflects the true α-diversity (species richness) of the study area, floristic sampling sites 
were selected using a stratified sampling approach which incorporated highly localised and 
spatially restricted habitats and plant communities which would almost certainly have been 
omitted using other site selection methods (e.g. random sampling). Approximately 60 
minutes was spent searching all available habitats at each site situated in untransformed 
vegetation, but far less effort was expended at sites situated in transformed habitats with 



secondary vegetation. All identifiable taxa were recorded in the field. In cases where a plant 
was not immediately identifiable, representative plant material was collected and pressed for 
latter identification using available scientific keys and comparison with herbarium specimens. 
Where positive identification was still not possible using these methods, pressed specimens 
were submitted to the South African National Biodiversity Institute for identification. Plant 
names used in Appendix 1, follow Germishuizen et al. (2006) with the relevant updates 
include in the Plants of South Arica web-based database (http//:posa.sanbi.org). Due to the 
relatively brief duration of the field survey (2 days in total), and the fact that all field work was 
conducted during a single growing season, the species list provided Appendix 1 cannot be 
regarded as complete.  However, based on the authors’ experience in this region, the 
species list is nevertheless likely to include approximately 85% of the species present within 
the dam footprint (or FSL). A total of 174 plant species and infraspecific taxa were recorded 
within the study area and a total of 110 species were recorded within the dam footprint.   
 
The criteria for the identification of wetlands as described in the Department of Water Affairs 
and Forestry (DWAF) document titled “A Practical field procedure for identification and 
delineation of wetlands and riparian areas (Final Draft)” (September, 2005), were used in 
this study. The DWAF document stipulates the use of the following indicators to identify 
wetlands: ‘Terrain Unit Indicator’ (terrain unit morphological classes), ‘Soils Form Indicator’ 
(presence of hydromorphic soils), ‘Soil Wetness Indicator’ and the ‘Vegetation Indicator’ 
(presence of hydrophytic and/or hygrophytic species). The areas identified as wetlands were 
then assigned to various wetland types using ‘Hydro-geomorphic’ classification  (HGM 
classification) terminology described by Mentis (June, 2008), for example: pans, isolated 
hillslope seeps, hillslope seeps connected to a watercourse, unchannelled valley-bottom 
wetlands, channelled valley-bottom wetlands, and perennial rivers and floodplains.The 
vegetation map provided in the current report was compiled in conjunction with the wetland 
specialist, but more detailed maps of the various identified wetland types, and descriptions of 
their status, are provided in the wetland assessment report for this study (Grobler, February, 
2014).  
 
The preliminary stratified vegetation units were sampled using standard vegetation survey 
procedures following the Braun-Blanquet approach (Kent & Coker, 1996). The sample plot 
size was standardized at 10 x 10 metres (100 m2) in order to facilitate comparisons between 
vegetation units, and for the purposes of future comparison with studies done in other parts 
of the country. The following floristic parameters were recorded in each plot:  
 all plant taxa, identifiable at the time of sampling, rooted in the sample site 
 a growth form (tree, shrub, dwarf shrub, forb, grass) was assigned to each species; 
 projected canopy cover for each species recorded was visually estimated using the 

Braun-Blanquet cover-abundance scale; 
 in the case of woody communities, each site was classified according to the structural 

classification of Edwards (1983). 
 
Environmental parameters recorded at each site included the following:  
 locality in degrees, minutes and seconds using a Global Positioning System (GPS) 

receiver (see Appendix 2); 
 slope, measured in degrees; 
 aspect, measured in sub-units of cardinal points e.g. (east-south-east); 
 elevation (determined using Google Earth); 
 terrain unit (midslope, foot slope, etc.); 
 estimated percentage surface rock cover; and 
 any visible disturbances (e.g. grazing, fire, old lands).  
 
This analysis of floristic data gathered within the sampling quadrats, was only used to guide 
the identification of the robust ‘vegetation units’ described in this report, which are based on 



qualitative and semi-quantitative floristic, physiognomic and habitat data gathered at the 
vegetation sampling sites, sites surveyed using the ‘timed meander search’ method,   as well 
as whilst travelling on foot between the various sites. The identified vegetation units and 
land-cover type units are mapped in Figure 2. Species richness (-diversity) was defined as 
the number of species per sampling plot.   
 
 
DESCRIPTION OF THE STUDY AREA AND ITS IMMEDIATE SURROUNDS 
 
Locality, current land-use, physical habitat and description of the project 
 
The ca. 28.36ha study area (including the ca. 2.24ha dam inundation footprint or FSL) is 
situated approximately 6km to the southeast of Argent Station on the Farm Schoongezicht 
225 IR, within the quarter degree grid 2628BB (see Figure 1).  
 
The study area comprises a shallow valley through which a small weakly perennial tributary 
(channelled valley-bottom wetland) of the Wilge River flows from west to east. The reach of 
the Wilge River situated within the ca. 28.36ha study area is approximately 800m long and 
an approximately 280 long section of this reach will be inundated by the proposed Dam. The 
confluence of the tributary and the Wilge River is situated some 4km downstream of the 
study area. The study area is underlain by sandstone and small outcrops of sandstone 
sheetrock occur within the hillslope seep above Site 3 (see Appendix 2), and a larger band 
of exposed sandstone crosses the stream approximately 250m downstream of the proposed 
dam wall. The soils of the upper slopes of study area are mostly light brown, sandy loams to 
sandy clay loams, but heavier, hydromorphic clay loams and clays occur on the lower slopes 
and in the valley-bottom wetland (or stream). The elevation in the central parts of the study 
area is approximately 1550 m.a.s.l. Rainfall in the study area occurs almost exclusively in 
the summer, with winters being very dry (Dent et al. 1989). Severe frosts occur in winter. 
 
The study area is bounded to the north and south my cultivated fields used for maize 
production. The remaining unploughed soils support both mesophytic grassland (upper 
slopes) and hygrophilous grassland and marsh (lower slopes and valley-bottom wetland) 
and are used for intensive grazing by cattle. At the time of the site visit the vegetation had 
been grazed short, but signs of moderate overgrazing were evident in the mesophytic 
grasslands, which have been degraded by Seriphium plumosum encroachment in some 
areas and can be described as Short Closed Shrubland (sensu Edwards, 1983). A small 
area of secondary hygrophilous grassland of historically cultivated hillslope seep is situated 
immediately to the south of the valley-bottom wetland, and an area of approximately 2ha 
along the valley-bottom wetland has been invaded and completely transformed by Populus X 
canescens*.   
 
The nearest ‘Formal Protected Area’ in terms of the Protected Areas Act (Act 57 of 2003), is 
the Bronkhorspruit Municipal Nature Reserve, which is situated approximately 22.5km to the 
northwest of the study area. The nearest ‘Focus Areas’ for land-based protected area 
expansion, identified in terms of the National Protected Area Expansion Strategy 2008 
(NPAES), is ‘North West / Gauteng Bushveld, situated approximately 32.7km to the north of 
the study area.   
 
The proposed development will comprise the construction of an earth-walled farm dam on 
the tributary of the Wilge River which crosses the study area, for the purposes of storing 
water for irrigation. The dam wall will be approximately 200m long and will lead to the 
inundation of an area (the inundation footprint or Full Supply Level) of approximately 2.24ha.  
 
 
 



 

Figure 1: Location of Schoongezicht study area.   



 
 
Regional vegetation and habitat patterns and conservation status 
 
The most recent vegetation map for South Africa, Lesotho and Swaziland (Mucina & 
Rutherford, 2006), maps the vegetation of the entire study area and its immediate surrounds 
as Rand Highveld Grassland, a vegetation type included in the Mesic Highveld Grassland 
Bioregion of the Grassland Biome. Rand Highveld Grassland occurs within Gauteng, North-
West, Free State and Mpumalanga Provinces. Within Mpumalanga, Rand Highveld 
Grassland extends in a broad band from around Cullinan in the west to Stofberg in the east. 
This vegetation type occurs on and between rocky ridges. Rand Highveld Grassland is 
considered to be Endangered nationally (Mucina & Rutherford, 2006), as only small patches 
are conserved in statutory reserves (Kwaggavoetpad, Van Riebeck Park, Bronkhorspruit and 
Boskop Dam Nature Reserves) and in private conservation areas (e.g. Doornkop, Ezemvelo, 
Rhenosterpport and Mpopomeni). Almost half of the original area of this vegetation type has 
been transformed by cultivation, plantations, urbanisation and building of dams. The 
dominant and common plant species occurring in this vegetation type are listed in Table 1.     
 
The only wetlands mapped by Mucina and Rutherford (2006) in the region of Mpumalanga in 
which the study area is situated are very large and continuous wetlands belonging to the 
‘Eastern Temperate Freshwater Wetlands’ vegetation unit. All inland wetlands were grouped 
by Mucina and Rutherford under the category ‘Inland Azonal Vegetation’, and one of the 
wetland vegetation types ascribed to this group occur within the study area, namely the 
‘Eastern Temperate Freshwater Wetlands’ vegetation unit. Within the study area this unit is 
represented by the channelled valley-bottom wetland (tributary of the Wilge River) which 
flows through the study area and on which the dam is proposed. This valley-bottom wetland 
is however not shown in the Mucina and Rutherford (2006) map which was not produced at 
a fine enough scale to depict this valley-bottom wetland.  
 
Rand Highveld Grassland and Eastern Temperate Freshwater wetlands are also listed in the 
2011 Schedule (Government Gazette of December 2011) of the Biodiversity Act (Act 10 of 
2004) as ‘threatened terrestrial ecosystems’, and are both categorised in the Schedule as 
Vulnerable. The stated purpose of listing ‘threatened ecosystems’, is primarily to reduce the 
rate of ecosystem and species extinction. This includes preventing further degradation and 
loss of structure, function and composition of threatened ecosystems.    
 
Table 1: Dominant and common and conspicuous plant taxa of the Rand Highveld 
Grassland vegetation type, as extracted from Mucina and Rutherford (2006). Dominant 
species indicated by the letter d.   
Growth 
Form 

Species 

Rand Highveld Grassland (GM11) 
Dominant 
Graminoids 

Ctenium concinnum, Cynodon dactylon, Digitaria monodactyla, Diheteropogon 
amplectans, Eragrostis chloromelas, Heteropogon contortus, Loudetia simplex, 
Monocymbium ceresiiforme, Panicum natalense, Schizachyrium sanguineum, Setaria 
sphacelata, Themeda triandra, Trachypogon spicatus, Tristachya biseriata,  
T. rehmanii.   

Herbs Acanthospermum austral (d), Justicia anagalloides (d), Pollichia campestris (d), 
Acalypha angustata (d), Chamaecrista mimosoides, Dicoma anomala, Helichrysum 
caespititium, Helichrysum nudifolium, Helichrysum rugulosum, Impomoea crassipes, 
Kohautia amatymbica, Lactuca inermis, Macledium zeyheri, Nidorella hottentotica, 
Oldenlandia herbacea, Rotheca hirsute, Selago densiflora, Sonchus dregeanus, 
Vernonia oligocephala, Xerophyta retinervis.  

Geophytic 
herbs 

Boophone disticha, Cheilanthes hirta, Haemanthus humilis subsp. humilis, Hypoxis 
rigidula, Ledebouria ovatifolia, Oxalis corniculata*. 

Succulent Aloe greatheadii var. davyana 



Herb 
Low Shrubs Anthospermum rigidum subsp. pumilum, Indigofera comosa, Searsia 

magalismontanum, Seriphium plumosum 
Succulent 
Shrub 

Lopholaena coriifolia (d) 

Geoxylic 
suffrutex 

Elephantorrhiza elephantina 

 
 
The study area is not situated within any of the South African centres of endemism 
recognised by Van Wyk and  Smith (2001).  
 
For the purposes of this study, the most recent version of the Mpumalanga Biodiversity 
Conservation Plan (MBCP) map, which is now referred to as the  Mpumalanga Biodiversity 
Sector Plan (MBSP Ver. 3, November 2013) was obtained from the Mpumalanga Tourism 
and Parks Agency, and the boundaries of the study area were superimposed on this map 
(see Appendix 3). Terminology for categories used in the Mpumalanga Biodiversity Sector 
Plan (MBSP) follows that which is recommended for use in Biodiversity Sector Plans and 
Bioregional Plans (Government Gazette No. 32006, 16 March 2009). The principal mapping 
categories used in the MBSP, in descending order of importance in terms of meeting 
conservation targets, as follows: Protected Areas, Critical Biodiversity Areas (divided into 
CBA – Irreplaceable and CBA – Optimal), Ecological Support Areas (divided into four sub-
categories), Other Natural Areas and Modified (divided into Heavily Modified and Moderately 
Modified – Old lands). The above-mentioned categories are described in detail in the as yet 
unpublished ‘MBSP Handbook’ (pers. com. Mervyn Lotter).     
 
A total of 15.39ha (or 54.27%) of the study area is mapped as ‘Other Natural Areas’ (ONA) 
in the MBSP 2013 (see Appendix 3). This area comprises the western portion of the study 
area and a central band running from east to west, and includes the entire 2.24ha footprint of 
the proposed dam. The remaining 12.97ha (or 45.73%) of the study area is mapped as 
‘Heavily Modified’ in the MBSP 2013. This are comprises the majority of the southern half of 
the study area and a portion along the northern boundary of the study area.  
 
The parts of the study area mapped as ‘Other Natural Areas’ include the majority of the 
untransformed habitats and vegetation encountered within the study area, but also include 
small areas that have been transformed by historical cultivation and 1.37ha transformed by 
Populus X canescens* Forest. Approximately half of the parts of the study area mapped as 
‘Heavily Modified’ comprise currently cultivated fields, but most of the southern portion which 
is mapped as ‘Heavily Modified’ actually comprises heavily grazed but untransformed 
terrestrial grassland and hygrophilous grassland of hillslope seeps.      
 
Though the MBSP map was used to indentify protected areas and potentially sensitive and 
conservation worthy areas prior to the conduction of field surveys, it must be emphasised 
that the MBSP map was produced at a very broad-scale, over a number of years, and for the 
entire province, and the MBSP habitat and land-cover mapping is of necessity not as 
accurate as the vegetation, land-cover and sensitivity mapping provided in the current report.         
 
  



DESCRIPTION OF VEGETATION UNITS IDENTIFIED WITHIN THE STUDY AREA 
 
Though the original vegetation of the study area is classified as ‘Rand Highveld Grassland’ 
and ‘Eastern Temperate Freshwater Wetlands’ (Mucina & Rutherford, 2006), the habitats 
and vegetation of approximately 5.86ha (20.66%) of the study area have been transformed 
or severely degraded by anthropogenic impacts. These transformed and severely degraded 
areas have here been included in four vegetation units and land-cover types, namely 
Secondary Terrestrial Grassland, Secondary Hygrophilous Grassland, Alien Tree Stands 
and Current Cultivation (see Table 2 and Figure 3).   
 
The vast majority of the study area (22.50ha or 79.34% of the study area) comprises 
Untransformed Terrestrial Grassland, Untransformed Hygrophilous Grassland of hillslope 
seeps and Marsh Vegetation of valley-bottom wetlands, which are heavily grazed but in 
mostly in good to near-pristine condition and are likely to have retained their original species 
richness (α-diversity) in terms of indigenous species. Altered fire regimes (in the form of 
reduced frequency of burning), alien plant invasion (particularly by the aggressive habitat 
transformer Populus X canescens), and various other ecological ‘edge effects’ emanating 
from surrounding areas transformed by cultivation, have probably had some detrimental 
impact on these untransformed habitats and vegetation.   
  
The broad-scale vegetation units and land-cover type units described below were selected 
so as to reflect more or less homogenous habitats and vegetation. The vegetation units 
selected here have been derived on the basis of structural and functional criteria. The term 
structure refers to various aspects of vegetation structure such as physiognomy, life-form 
composition, species composition, species dominance and stand structure (Kent & Coker, 
1992). Functional criteria include aspects such a characteristic ecosystem processes, habitat 
characteristics, habitat suitability for certain threatened species and ecological status (e.g. 
primary vegetation of untransformed habitats versus secondary vegetation of transformed or 
severely degraded habitats).  
 
The untransformed nature of much of the study area, including the entire 2.24ha dam 
footprint, is reflected by the fact that the vegetation is botanically diverse and species 
richness (α-diversity) for the study area as a whole is high for an area of this size in this type 
of landscape. A total of 174 indigenous plant taxa were recorded during this brief survey 
(see Appendix 1). The Beta diversity (β-diversity), which is the ‘rate of change in species 
composition across habitats or among communities’ is also relatively high. The broad-scale 
vegetation units described below are therefore simply practical units that combine various 
plant communities which share structural and functional characteristics and have common 
ecological sensitivities and management requirements.    
 
The eight identified vegetation and land-cover type units, one of which occurs only 
downstream of the study area (namely Rhus pyroides Thicket), are listed and briefly 
described in terms of their habitats characteristics, vegetation structure (including floristic 
composition), ecological status and general attributes, in Table 2. Table 2 also provides the 
percentage of the study area occupied by each of the identified vegetation units and 
perceived biodiversity conservation value / sensitivity of each unit. Photographs of the 
vegetation and land-cover units are provided in Appendix 5. The approximate delineation of 
the units listed in Table 2 is shown on the map provided in Figure 2.  
 
In the vegetation descriptions provided in Table 2, an asterisk indicates an alien species.



Table 2: Description of the 8 broad-scale vegetation and land-cover type units identified within the study area (28.36ha including the ca. 2.24ha 
dam inundation footprint (FSL) and a 200m buffer).  
Vegetation and land-
cover type units 

Description of habitat and vegetation  Surface area 
covered by 
unit within 
study area 

Botanical 
Biodiversity 
Value and 
Sensitivity   

1. Untransformed terrestrial 
grassland 

This unit comprises untransformed, mesophytic Closed Grassland (Edwards, 1983) which is 
heavily grazed. The vegetation of this unit has been affected by probable long-term heavy 
grazing but is still in moderate to good condition. The soils are mostly brown to yellow brown 
sandy clay loam to clay loam, are predominately moderately deep and have little (< 5%) to no 
surface rock cover. This unit occurs as narrow bands situated between currently cultivated fields 
and hillslope seeps (Unit 3) and represents the remnant patches of the terrestrial grassland that 
once most terrestrial habitats but has been converted to cultivated lands.  This grassland is 
mapped by Mucina & Rutherford (2006) as Rand Highveld Grassland, an Endangered vegetation 
type, and it conforms well to the description for this vegetation type. This unit has moderate 
species richness (α-diversity) for terrestrial grassland in this region.  
Structurally, the vegetation comprising this unit can be described as Closed Grassland or Low 
Closed Shrubland (Edwards, 1983), and there is significant variation, in terms of floristic 
composition, in accordance with habitat characteristics such as soil depth, soil moisture, aspect 
and gradient. Grasses dominate (in terms of projected canopy cover) the plant communities 
comprising this unit together with the low shrub Seriphium plumosum which occurs at high 
densities and an average cover value of 28%. Dominant grasses are Digitaria tricholaenoides, 
Eragrostis curvula and Eragrostis racemosa. Common to sub-dominant grasses include 
Tristachya leucothrix and Themeda triandra. Common grasses include Brachiaria serrata, 
Eragrostis gummiflua, Elionurus muticus, Heteropogon contortus, Hyparrhenia hirta and, 
Sporobolus africanus. Common forbs that contribute significantly (˃1%) to cover include 
Acrotome hispida, Becium obovatum, Commenlina africana, Cyperus uitenhagensis, Felicia 
muricata, Helichrysum cf. nudifolium, Helichrysum rugulosum,   Justicia anagalloides, Pearsonia 
sessilifolia and, Polygala amatymbica. The geoxylic suffrutex  Pygmaeothamnus zeyheri is 
common. The low shrub Seriphium plumosum is dominant. The shrubs Rhus pyroides and 
Diospyros lyciodes occur and low densities and are localised within this unit. The density of 
shrubs is likely to have increased significantly as a result of lowered fire frequency.  
Average species richness measured in the three sampling quadrats placed within the vegetation 
type was 30.1 species per 100m2, which is moderate for Highveld mesophytic grasslands. This 
unit provides habitat for four of the Declining ‘species of conservation concern’ (sensu Raimondo 
et al., 2009) historically recorded from the grid within which the study area is situated. The only 
plant ‘species of conservation concern’ recorded within the study area, namely Eucomis 
autumnalis (Declining), was not recorded in this unit and suitable habitat for this species does 
not occur within this unit. This unit does not provide potentially suitable habitat for the two 

6.78ha  
(23.91%) 

High 



threatened species (Frithia humilis and Lithops lesliei subsp. lesliei) and one Near Threatened 
species (Kniphofia typhoides) historically recorded within the quarter degree grid within which the 
study area is situated (see Appendix 4). The vegetation of this unit is representative of 
untransformed Rand Highveld Grassland, a poorly conserved vegetation type which is 
considered to be Endangered at a national level (Mucina & Rutherford, 2006) and is categorised 
as a Vulnerable ‘threatened ecosystem’ in terms of the Biodiversity Act (Act 10 of 2004). Much of 
the original extent of this type of grassland vegetation that once occurred in the vicinity of the 
study area has been transformed by cultivation, and the remnant patches occurring within the 
study area therefore contribute significantly to local biodiversity levels.  This vegetation unit is 
therefore considered to have a High conservation value and sensitivity terms of botanical 
biodiversity. 

2. Secondary terrestrial 
grassland 

Comprises secondary grassland of historically cultivated soils. Unit is represented by only one 
small patch of secondary grassland on the northwest boundary of the study area, directly 
adjacent to currently cultivated maize fields. The vegetation is representative of the advanced 
stages of secondary succession as it typically occurs in this region of the Highveld. Ruderal and 
agrestal weed communities representative of the early stages of secondary succession are 
almost entirely absent within this unit. The vegetation is species poor (especially in terms of 
forbs) and is dominated by pioneer grasses and grasses indicative of severe disturbace, 
including Ergarostis curvula and Hyparrhenia hirta. Eragrostis chloromelas and Cynodon 
dactylon are sub-dominant. Vegetation displays comparatively low species richness and unit 
does not provide suitable habitat for any plant ‘species of conservation concern’ (sensu 
Raimondo et al., 2009) other than Hypoxis hemerocallidea (Declining) which does can occur in 
secondary vegetation of transformed habitats.   
This unit comprises secondary vegetation of transformed habitats, has low species richness in 
terms of indigenous species and is not representative of untransformed Rand Highveld 
Grassland. Most of the species richness is made up of indigenous pioneer species and alien 
ruderal weeds, which is typical of such secondary grassland. Secondary succession in Highveld 
grasslands is known to be extremely slow (usually many decades) and often stalls to produce a 
more or less stable ‘disclimax’ plant community, which is not representative of natural ‘climax’ or 
‘steady state’ vegetation. Furthermore, this vegetation unit contains potentially suitable habitat 
for only one of the plant ‘species of conservation concern’ potentially occurring within the study 
area, Hypoxis hemerocallidea. This unit therefore has Moderate sensitivity and conservation 
value in terms of botanical biodiversity.  

0.33ha  
(1.16%) 

Moderate 

3. Untransformed 
hygrophilous grassland - 
hillslope seeps 

This unit covers the greatest portion of the study area (45.98%) of any of the identified 
vegetation and land-cover units. The largest area of hillslope seep is situated on the more 
gradual slopes to the south of the valley-bottom wetland. To the north of the valley-bottom 
wetland, the band of hillslope seep habitat is narrower due to steeper slopes (up to 6°). The soils 
are dark brown to brown sandy clays to sandy clay loams. The soils are hydromorphic soils that 
for the most part show signs of temporary soil saturation, but patches of seasonally saturated 

13.04ha  
(45.98%) 

High 



soils also occur, particularly on the lower slopes directly adjacent to the valley-bottom wetland 
habitats. For the most part the vegetation comprises dense, hygrophilous Closed Grassland 
(sensu Edwards, 1983), but Seriphium plumosum encroachment has led to the grassland 
becoming Low Closed Shrubland in places. Shrub cover is as high as 35% in places. Patches of 
Herbland dominated by hygrophytic sedges occur on seasonally saturated soils. The vegetation 
is dense, comprises largely of obligate or facultative hygrophytes and hydrophytes and displays 
relatively high species richness for such hillslope seeps in this region of the Highveld. This unit is 
heavily grazed by cattle and has seemingly also been moderately degraded by reduced fire 
frequency, and these factors have probably led to the significant Seriphium encroachment 
observed. Nevertheless, this unit is still considered likely to contain its pre-disturbance levels of 
species richness (α-diversity).  
On soils with temporary soil saturation characteristics, the vegetation is dominated by facultative 
or obligate hygropytic grasses and the low shrubs Seriphium plumosum, Indigofera frondosa. 
Indigofera frondosa is characteristic of temporarily saturated soils. The dominant grasses include 
Eragrostis curvula, Eragrostis racemosa and Sporobolus africanus. Common to sub-dominant 
grasses include Imperata cylindrica, Digitaria tricholaenoides and Hyparrhenia hirta. Common 
grasses include Heteropogon contortus, Cynodon dactylon, Digitaria tricholaenoides, Themeda 
triandra, Setaria pumila, Setaria sphacelata and Eragrostis gummiflua. Common forbs that 
contribute significantly (˃1%) to cover include Centella asiatica, Helichrysum rugulosum, 
Derkheya setifera, Berkheya speciosa, Euphorbia striata, Justicia anagalloides, Pelargonium 
luridum, Felicia muricata, Hypochaeris radicata, Senecio erubescens, Helichrysum nudifolium, 
Pentanisia angustifolia and Commelina africana. The geoxylic suffrutex Elephantorrhiza 
elephantina is common. 
On hydromorphic soils that are seasonally saturated, species dominance varies greatly from 
place to place, in accordance with soil type and particularly the frequency and duration of 
saturated conditions. Sub-dominant to dominant species include the sedges Pycreus 
macranthus, Pycreus nitidus, Kyllinga erecta, Cyperus denudatus, Eleocharis dregeana and 
Fimbristylis complanata, the grasses Eragrostis plana, Helictotrichon turgidulum, Hemarthria 
altissima and Arundinella nepalensis and the forbs Centella asiatica and Helichrysum mundtii. 
Common grasses and sedges include Agrostis lachnantha, Eragrostis curvula, Paspalum 
dilatatum*, Andropogon appendiculatus, Themeda triandra, Eragrostis inamoena and Fuirena 
pubescens. Common forbs include Senecio gerrardii, Pycnostachys reticulata, Berkheya 
speciosa, Monopsis decipiens and Senecio polyodon.  
This unit comprises near-pristine to moderately degraded (historical overgrazing and reduced fire 
frequency) hygrophilous Grassland and Herbland of hillslope seeps. Average species richness 
measured in the five sampling plots placed within the vegetation unit was 29.2 species per 
100m2, which is moderately high for hygrophilous grasslands and herblands of hillslope seeps in 
this region of the Highveld. The vegetation comprising this unit is represented of hillslope seeps 
in Rand Highveld by Mucina & Rutherford (2006), an Endangered vegetation type. The only plant 



‘species of conservation concern’ (sensu Raimondo et al., 2009) recorded within the study area, 
namely Eucomis autumnalis which is categorised as Declining, was recorded within this unit. 
This unit does not provide potentially suitable habitat for the two threatened species (Frithia 
humilis and Lithops lesliei subsp. lesliei) and one Near Threatened species (Kniphofia typhoides) 
historically recorded within the quarter degree grid within which the study area is situated (see 
Appendix 4). The hillslope seeps comprising this unit all drain to the valley-bottom wetland which 
crosses the study area and therefore have significant functional value in terms of providing high 
quality groundwater discharge to the stream. This unit is regarded as having High conservation 
value and sensitivity in terms of botanical biodiversity.  

4. Secondary hygrophilous 
grassland - hillslope seeps 

This unit comprises secondary hygrophilous grassland of a historically cultivated hillslope seep 
some 30m from the valley-bottom wetland, in the western parts of the study area. Soils are 
hydromorphic soils (sandy clay loams) that display signs of temporary soil saturation. Species 
richness is low, and species composition is typical of the relatively advanced stages of 
secondary succession (ca. 8 years since ploughing) on temporarily saturated soils as it typically 
occurs in this region of the Highveld. The vegetation is strongly dominated by facultative and 
obligate hygrophytic and hydrophytic grasses and sedges, and forb diversity is low in 
comparison to that of untransformed hygrophilous grassland. The dominant species include the 
grasses Eragrostis curvula and Eragrostis plana and the sedge Kyllinga erecta. Common to sub-
dominant grasses and sedges include Paspalum dilatatum*, Helictorichon turgidulum, 
Sporobolus africanus and, Fuirena pubescens. Common forbs include Hypochaeris radicata*, 
Centella asiatica, Monopsis decipiens and Helichrum rugulosum. The shrub Seriphium 
plumosum is common. 
This unit comprises secondary vegetation of hillslope seep habitats transformed by historical 
cultivation, has low species richness in terms of indigenous species and is not representative of 
untransformed hillslope seep vegetation in this region of the Highveld. Most of the species 
richness is made up of alien indigenous pioneer species, which is typical of such secondary 
hygrophilous grassland. Secondary succession in Highveld grasslands, including hygrophilous 
grassland of hillslope seeps with soils which display signs of temporary saturation, is known to 
be slow (usually many decades) and often stalls to produce a more or less stable ‘disclimax’ 
plant community, which is not representative of natural ‘climax’ or ‘steady state’ hygrophilous 
vegetation. Furthermore, this vegetation unit contains suitable habitat for only one of the five 
plant ‘species of conservation concern’ (sensu Raimondo et al., 2009) recorded within the study 
area namely Hypoxis hemerocallidea which is categorised as Declining. This transformed 
hillslope seep does however drain towards the nearby valley-bottom wetland and is therefore 
likely to have significant functional value in terms of providing high quality groundwater discharge 
in the stream. This unit is therefore regarded as having Moderate conservation value and 
sensitivity in terms of botanical biodiversity.   

0.76ha  
(2.68%) 

Moderate 

5. Marsh vegetation - 
valley-bottom wetlands  

This unit comprises the seasonally inundated area of the valley-bottom wetland (tributary of the 
Wilge River) which runs from west to east through the study area. The soils are hydromorphic 

2.68ha  
(9.45%) 

High 



soils that display signs of seasonal to permanent saturation. The vegetation is grass, sedge and 
rush dominated marsh. The vegetation is heavily grazed, and is probably subjected to reduced 
frequency of fires, but is largely in good condition and is likely to still contain its pre-disturbance 
species richness. Localised, degraded patches of marsh characterised by a high diversity of 
alien species and dominated by aliens such as Trifolium repens* and  Paspalum dilatatum* are 
however present. The central channel in the western parts of the study area has also been 
invaded and transformed by Populus X canescens* (see map in Figure 1). The vegetation 
comprising this unit is representative of untransformed ‘Eastern Temperate Freshwater 
Wetlands’, a poorly conserved vegetation type which is categorised as a Vulnerable ‘threatened 
ecosystem’ in terms of the Biodiversity Act (Act 10 of 2004).  
In valley-bottom wetlands, there is strong lateral zonation of vegetation as a result of variations in 
key habitat parameters such as frequency and duration of soil inundation, soil saturation or 
elevated soil moisture levels, topography and soil characteristics. The vegetation of the more or 
less permanently saturated soils along the poorly incised central channel of the valley-bottom 
wetland is dominated by obligate hydrophytes. The dominant species include the reed (grass) 
Phragmites australis, the rush Typha capensis and the sedge Cyperus cf. fastigiatus. Common 
to sub-dominant species along the central channel include the forbs Sium repandum, 
Ranunculus meyeri, Veronica anagallis aquatica, Limosella maior, the grass Leersia hexandra 
and the rush Juncus punctorius. The seasonally to periodically flooded floodplain adjacent to the 
central channel is up to 60m in width. The vegetation of this zone is dense and canopy cover is 
usually over 95%. Dominant to subdominant species include the sedges Cyperus denudatus, 
Cyperus longus, Pycreus macranthus, Pycreus nitidus and Kyllinga erecta the forb Persicaria 
attenuata, and the grass Leersia hexandra. Common species include the sedges Fuirena 
pubescens and Fimbristylis complanata, the grasses Leersia hexandra, Arostis lachnatha, 
Helictotichon turgidulum and Pennisetum thunbergii, the rushes Juncus effusus*, Juncus 
exsertus and Juncus punctorius, and the forbs Ledebouria cooperi, Centella asiatica, Berula 
erecta, Ranunculus multifidus and Persicaria lapathifolia*.                
This unit comprises near-pristine to moderately degraded (historical overgrazing, reduced fire 
frequency and alien plant invasion) marsh vegetation of a valley-bottom wetland. Average 
species richness measured in the only sampling plot placed within the vegetation unit was 18 
species per 100m2, which is typical for untransformed valley-bottom marsh in this region of the 
Highveld. The vegetation comprising this unit is representative of untransformed ‘Eastern 
Temperate Freshwater Wetlands’, a poorly conserved vegetation type which is categorised as a 
Vulnerable ‘threatened ecosystem’ in terms of the Biodiversity Act (Act 10 of 2004). The only 
plant ‘species of conservation concern’ (sensu Raimondo et al., 2009) recorded within the study 
area, namely Eucomis autumnalis which is categorised as Declining, was not recorde within this 
unit recorded within this unit and no suitable habitat for this species occurs within this unit. This 
unit does not provide potentially suitable habitat for the two threatened species (Frithia humilis 
and Lithops lesliei subsp. lesliei) and one Near Threatened species (Kniphofia typhoides) 



historically recorded within the quarter degree grid within which the study area is situated (see 
Appendix 4). Valley-bottom wetlands on the Mpumalanga Highveld have been extensively 
transformed or under threat from various anthropogenic impacts such as canalisation, altered 
hydrological patterns, reduced water quality (mainly as a result of Acid Mine Drainage) and 
invasion by alien plant species (Henderson & Musil, 1987), and any remaining area of 
untransformed riparian or valley-bottom wetland vegetation must therefore be regarded as of 
elevated conservation importance. Within the study area and its immediate surroundings, this 
vegetation unit represents a unique and restricted habitat type, much of which has already been 
transformed by damming and alien trees. This unit is regarded as having High conservation 
value and sensitivity in terms of botanical biodiversity.  

6. Alien tree stands Unit comprises of a large of hundreds of large trees (10 to 15m) and thousands of saplings of 
Populus X canescens*.  This large invasive, practically monospecific (in terms of trees) stand of 
poplar trees is situated on a hillslope seep directly adjavent to the channel of the valley-bottom 
wetland near the inlet of the proposed dam, and can be described as Tall Forest (sensu 
Edwards, 1983). The herbaceous plant communities associated with these stands are very 
species poor, and comprise almost entirely of alien weeds and a few species of indigenous 
pioneer grass species and do not include any plant ‘species of conservation concern’ (sensu 
Raimondo et al., 2009) or potential habitat for such species. Control of Populus X canescens* is 
a difficult, long-term process, as the roots may form suckers for many years after the trees have 
been removed.   This unit therefore has Low conservation value and sensitivity in terms of 
botanical biodiversity. 

1.37ha  
(4.83%) 

Low 

7. Current cultivation This vegetation unit comprises currently cultivated fields (used for maize production) that cover 
northern and south-eastern parts of the study area. These cultivated fields have been 
established mainly on fertile, deep sandy soils (e.g. Hutton and Clovelly soil forms) on crest and 
upper slopes of the landscape, on  terrain that is either flat or has a gentle gradient (usually less 
than 2˚). In years when the fields are left to lie fallow, they quickly become colonised by annual, 
ruderal and agrestral weeds such Tagetes minuta*, Cosmos bipinnatus* and Bidens bipinnata*, 
as well as indigenous and alien grasses such as Cynodon dactylon, Digitaria sanguinalis and 
Urochloa mossambicensis that are typical of seral plant communities representative of the early 
stages of secondary succession as it occurs in this region of the Highveld. 
This vegetation unit comprises crops and early stage seral plant communities of completely 
transformed habitats, and has very low to negligible species richness in terms of indigenous 
species. This unit does not contain suitable habitat for any plant ‘species of conservation 
concern’ (sensu Raimondo et al., 2009). It should however be considered that upon termination 
of cultivation, if seral plant communities are allowed to become established as part of the natural 
process of secondary succession, secondary grassland will become established on these fields. 
This unit therefore has Low to Moderate value in terms of botanical biodiversity conservation. 

3.40ha  
(11.99%) 

Low to 
Moderate 

8. Rhus pyroides thicket This vegetation unit comprises Rhus pyroides Low Thicket (sensu Edwards, 1983) on a narrow 
band of sandstone sheetrock that lies a right angle to the valley-bottom wetland approximately 

0.00ha  
(0.00%) 

Moderate to 
High  



250m downstream of the proposed dam wall. This unit therefore occurs outside of the 28.36ha 
study area, but is nevertheless mentioned as it comprises a unique and restricted woody habitat 
in the immediate surrounds of the study area, and is the proposed dam location is adjusted, the 
destruction of this Thicket should be avoided. This woody vegetation is relatively species poor in 
terms of plants, but many of the trees, shrubs and forbs comprising this Thicket are restricted to 
such Thicket communities in this region. This vegetation / habitat therefore contributes 
significantly to floristic diversity (β-diversity) and is a spatially restricted and important animal 
habitat in the surrounds of the study area. The dominant species is the shrub Rhus pyroides. 
Other recorded shrubs and small trees are Diospyros lyciodes, Celtis africana and Acacia 
mearnsii*. The dominant grasses are Eragrostis curvula and Cynodon dactylon and forb diversity 
is low and many ruderal weed species occur. The fern Cheilanthes viridis var. viridis is common 
in the densely shaded, rocky substrate and is entirely restricted to this unit within the surrounds 
of the study area. Though species poor this spatially restricted unit is therefore regarded as 
being of Moderate to High in terms of sensitivity and  botanical biodiversity conservation value.    

 
[This vegetation 

is found only 
beyond the 
200m buffer 

zone] 

TOTAL 28.36ha  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Figure 2: Map of vegetation and land-cover type units identified within the study area.  



PLANT ‘SPECIES OF CONSERVATION CONCERN’ (sensu Raimondo et al., 2009) 
 
Prior to the conduction of the field surveys, available database information pertaining to the 
threatened plant species of the region of the Mpumalanga Province within which the study 
area is situated was obtained from the MTPA PlantDat database, as well as from the 
National Herbarium PRECIS database (http://posa.sanbi.org). All ‘threatened species’, 
namely Critically Endangered, Endangered and Vulnerable species, and other ‘species of 
conservation concern’, namely Near Threatened, Declining, Critically Rare and Rare species 
(Raimondo et al., 2009 and http://redlist.sanbi.org, downloaded January 2014) historically 
recorded from the quarter degree grid square within which the study area is situated 
(22628BB), as well as two immediately adjacent grids containing similar Highveld grassland 
habitat (2628BA and 2629AA), were extracted from these lists and are presented in 
Appendix 4. Emphasis was placed on searching for these species within potentially suitable 
habitat during the field surveys.   
 
The Red List of South African Plants (Raimondo et al., 2009) provided an assessment of all 
South African Plant taxa. The Red List therefore contains species that are currently regarded 
as being threatened with extinction (Critically Endangered, Endangered and Vulnerable) or 
are close to being threatened with extinction (Near Threatened), as well as species that are 
currently not regarded as being threatened with extinction (Least Concern), in accordance 
with IUCN Version 3.1 criteria (IUCN, 2001). In addition to the IUCN categories, the South 
African Red List also includes unique categories for species which do not currently qualify as 
Threatened or Near Threatened in accordance with IUCN criteria, and are thus categorised 
as Least Concern by the IUCN, but which are of some conservation concern (Raimondo et 
al., 2009). These South Africa categories are Critically Rare, Rare and Declining, and were 
developed specifically to highlight species that though not threatened with extinction possibly 
require some conservation effort and monitoring. In terms of the recommended methodology 
provided by Raimondo et al. (2009), the term ‘species of conservation concern’ includes the 
IUCN threatened and Near Threatened categories as well as the South African Red List 
categories (i.e. Critically Rare, Rare and Declining) and this approach is followed here.    
 
The obtained lists of historically recorded ‘species of conservation concern’ included one 
‘threatened species’, namely Frithia humilis (Endangered), two Near Threatened species, 
namely Kniphofia typhoides and Lithops lesliei subsp. lesliei, and five Declining species, 
namely Boophone disticha, Callilepis leptophylla, Crinum bulbispermum, Eucomis 
autumnalis and Hypoxis hemerocallidea. Also included in Appendix 4 is one additional 
Declining species (Gunnera perpensa)that is not yet included in the MTPA and SANBI 
databases as it was only recently (December 2013) recorded by the author on the Farm 
Heuvelfontein within the quarter degree grid 2628BB. The nine aforementioned ‘species of 
conservation concern’  are listed in Appendix 4, together with relevant information on 
flowering season, known habitat requirements, known geographical distribution and current 
conservation status category.              
 
Of the nine ‘species of conservation concern’ listed in Appendix 4, one was  recorded in the 
study area during the current survey, namely Eucomis autumnalis (Declining). This species 
was recorded from a single locality to the south of Site 3 on a hillslope seep (vegetation unit 
3) near the cultivated lands on the southern boundary of the study area. Only five plants 
were recorded. The co-ordinates for the locality are as follows: 26° 07’ 14.5” S and 28° 50’ 
05.0”. This locality is situated more than 100m above the inundation footprint (or FSL) 
of the proposed dam. E. autumnalis is not under any immediate threat of extinction, and 
has a large distribution range (‘Extent of Occurrence’ or EOO) that extends over much of the 
eastern half of southern Africa, and is common over much of its range. This species has 
been categorised as Declining as a result of the fact that it is a popular and fairly heavily 
utilised medicinal plant which is long-lived and slow growing, and there are concerns that 
long-term over-utilisation of wild plants will lead to a decline in many of the sub-populations 



of this species. E. autumnalis is also a protected plant for which, under Schedule 11 of the 
‘Mpumalanga Nature Conservation Act (Act no. 10 of 1998)’, a permit must be obtained prior 
to its removal (see ‘Protected plant species’ section of this report). 
 
The three threatened and Near Threatened species which are listed in Appendix 4, and 
which have thus far not been recorded within the study area are Frithia humilis 
(Endangered) and the two Near Threatened species Kniphofia typhoides and Lithops lesliei 
subsp. lesliei. The inundation area, and the study area as a whole, does not contain habitats 
that meet the very specific habitat requirement for Frithia humilis and Lithops lesliei, and 
these species are certainly absent. Based on the available habitat descriptions and the 
authors own experience, the study area does not meet the highly specific habitat 
requirements for Kniphofia typhoides. Habitat that may at best be marginally suitable for this 
species is restricted to vegetation units 5 and 3, but these habitats were thoroughly searched 
for this species, which is fairly conspicuous even when not in flower, and no plants were 
found. It is therefore considered highly improbable that this species is present within the 
study area.  
 
The five Declining species which are listed in Appendix 4, and which have thus far not been 
recorded within the study area are Boophone disticha, Callilepis leptophylla, Crinum 
bulbispermum, Gunnera perpensa and Hypoxis hemerocallidea. These five species are not 
threatened species as defined by the IUCN, but are categorised as Declining in the latest 
Red List of South African Plants (Raimondo et al., 2009 and http://redlist.sanbi.org). 
Declining is a South African Red List category reserved for species which are not threatened 
or Near Threatened, but which are declining as a result of over-utilisation, and therefore 
merit some conservation effort. Boophone disticha, Callilepis leptophylla, Crinum 
bulbispermum, Gunnera perpensa and Hypoxis hemerocallidea all have large distribution 
ranges (‘Extent of Occurrence’) that extend over much of the eastern half of southern Africa, 
and are common to abundant over much of their ranges. These species are not under any 
immediate threat of extinction, and have been categorised as Declining as a result of the fact 
that they are popular and fairly heavily utilised medicinal plants which, in the case of B. 
disticha, Crinum bulbispermum and H. hemerocallidea, are very long-lived and slow growing, 
and there are concerns that long-term over-utilisation of wild plants will lead to a decline in 
many of the sub-populations of these species. Boophone disticha and Crinum bulbispermum 
are also a protected plant for which, under Schedule 11 of the ‘Mpumalanga Nature 
Conservation Act (Act no. 10 of 1998)’, a permit must be obtained prior to their removal (see 
‘Protected plant species’ section of this report). Though potentially suitable habitat for all five 
of these Declining species occurs within the study area, all of the five species are very 
conspicuous to fairly conspicuous (Callilepis leptophylla), even when not in flower, and as no 
plants were found it can be stated with a fairly high degree of confidence that these plants 
are either absent or represented by only a few highly localised individuals within the study 
area. These species are all certainly absent from the 2.24ha inundation footprint of the 
proposed dam, which was fairly intensively searched.  
 
In order to confirm the absence of threatened or Near Threatened species, it is 
recommended that prior to any development of the site, additional brief follow-up 
surveys that focus on searching the untransformed portions of the proposed 
inundation footprint (or FSL) should be conducted in March, and ideally also in 
October. The brief additional surveys will serve increase seasonal coverage of 
floristic surveys conducted for the study area, expand the species list provided in 
Appendix 1 and confirm the absence of any threatened or Near Threatened plant 
species within the study area. In the event of any ‘species of conservation concern’ 
being recorded during such follow-up surveys, appropriate in situ and / or ex situ 
conservation measures should be developed and implemented in conjunction with 
the Mpumalanga Tourism and Parks Agency. 
 



In the event that the development of the study area is approved, permission for the 
removal of Eucomis autumnalis and any other recorded Declining species, recorded 
during the recommended follow-up survey, should be obtained from the Mpumalanga 
Tourism & Parks Agency, and if necessary appropriate in situ and / or ex situ 
conservation measures should be developed and implemented in conjunction with 
the Mpumalanga Tourism & Parks Agency. If the removal of Declining plants is 
approved, the plants should be rescued and placed in a nursery or donated to a 
research institute (e.g. SANBI or botanical garden) prior to development, rather than 
simply being destroyed. Where feasible, viable sub-populations of such species can 
also be translocated to transformed (including rehabilitation areas) or degraded areas 
within the study area which provide potentially suitable habitats and which are not 
earmarked for development, but such translocations will have to be carried out in a 
manner that ensures that no ecological degradation of the host habitat occurs, and 
will have to be evaluated by a botanist for each species and each potential host area. 
 
 
PROTECTED PLANT SPECIES 
 
Three pieces of legislation which grant protected status to selected indigenous plant species 
are of relevance to the study area, namely 

 National Forests Act (Act 84 of 1998), 
 NEMA Biodiversity Act (Act 10 of 2004, as amended in 2007), and 
 Mpumalanga Nature Conservation Act (No.10 of 1998). 

 
Each of these pieces of legislation is briefly discussed below.   
 
Schedule A of the National Forests Act (Act 84 of 1998) lists 47 tree species that are 
Protected in South Africa and may not be removed or damaged without the granting of a 
licence by the National Department of Agriculture, Forestry and Fisheries. Though protected, 
most of these species have large distribution ranges, are common to abundant throughout 
much of their distribution ranges and are not threatened with extinction. None of the 47 tree 
species listed in Schedule A of the National Forests Act occurs within the study area 
or its immediate surrounds.     
 
The Biodiversity Act (Act 10 of 2004, as amended in 2007), is intended to protect plant and 
animal species that are directly threatened by utilisation. This Act assigns species 
threatened by utilisation to one of four categories, namely Critically Endangered, 
Endangered, Vulnerable and Protected, but it must be emphasised that these categories are 
not the same as the rigorously defined IUCN Ver. 3.1 categories for threatened plant species 
(IUCN, 2001). The destruction, collection or trading of any species listed in the Act requires a 
permit which must be obtained from the Limpopo Department of Agriculture, Conservation 
and Environment.  No species listed in the Biodiversity Act were recorded within the 
study area or are considered likely to occur within the study area or its immediate 
surrounds.  
 
A number of plant species occurring in Mpumalanga Province are not considered to be 
threatened or listed as being of ‘Conservation Concern’ (sensu Raimondo et al., 2009) but 
are protected under Schedule 11 of the Mpumalanga Nature Conservation Act (No.10 of 
1998). Three species recorded within the study area are protected plants for which, under 
Schedule 11 of the Mpumalanga Nature Conservation Act (Act no. 10 of 1998), a permit has 
to be obtained prior to their removal. These three protected species are listed in Table 3 
together with vegetation units in which they have been recorded and those in which they are 
considered likely to occur.  
 



It is recommended that where untransformed natural habitats are to be affected by the 
proposed development, the protected species listed in Table 5 are rescued and placed 
in a nursery or donated to a research institute (e.g. SANBI or botanical garden) prior 
to development, rather than simply being destroyed. Where feasible, viable sub-
populations of such species can also be translocated to transformed (including 
rehabilitation areas) or degraded areas within the study area which provide potentially 
suitable habitats and which are not earmarked for development, but such 
translocations will have to be carried out in a manner that ensures that no ecological 
degradation of the host habitat occurs, and will have to be evaluated by a botanist for 
each species and each potential host area. A permit must be obtained prior to 
removal or destruction of any protected plant species.     
 
Table 3: List of four plants recorded in the study area that are protected under Schedule 11 
of the Mpumalanga Nature Conservation Act (No.10 of 1998). 
 
Species Family Vegetation 

Unit 
Eucomis autumnalis Hyacinthaceae 3 
Gladiolus papilio Iridaceae 3 and 5   

(recorded within the inundation 
footprint) 

Kniphofia porphyrantha Asphodelaceae 3 and 5 
(recorded within the inundation 

footprint) 
 
 
 
SPECIES LIST AND ALEIN PLAN SPECIES 
 
A total of 174 species and infraspecific taxa were recorded within the study area during the 
current survey, of which 34 (19.5 %) are naturalised alien species. Of the 34 recorded aliens, 
11 are Declared Weeds, Declared Invaders or proposed Declared Weeds or Declared 
Invaders, as stipulated by the ‘Conservation of Agricultural Resources Act’ (Act 43 of the 
Republic of South Africa 1983). A total of 110 plant species were recorded within the 
inundation footprint (FSL) of which 24 are alien species, most of which occur in association 
wit the Populus X canescens* situated at the inlet of the proposed dam.      
 
The eleven ‘Declared Weeds and Invaders’ and ‘Proposed Declared Weeds and Invaders’ 
listed in Appendix 1 are subject to the Conservation of Agricultural Resources Act (Act No. 
43 of 1983) as amended in 2001. In terms of the amendments to Act 43, landowners are 
legally responsible for the control of alien plant species on their properties. The Act 
furthermore places each Declared Weed or Invader into one of three categories, and 
stipulates how each category must be controlled. The three categories are as follows 
(Henderson, 2001):  
 Declared Weed - Category 1: Prohibited and must be controlled. 
 Declared Invader - Category 2 (commercially used plants): May be grown in 

demarcated areas provided that there is a permit and that steps are taken to prevent 
their spread.  

 Declared Invader - Category 3 (ornamentally used plants): May no longer be 
planted. Existing plants may be retained as long as all reasonable steps are taken to 
prevent the spreading thereof, except within the flood line of watercourses and 
wetlands.  

 
Based on the available literature, the authors experience in the region and observations 
made during the current survey, only three of the alien species recorded within the study 
area poses a significant threat to the indigenous vegetation of the study area and its 



immediate surrounds, namely Populus X canescens* , Acacia dealbata* and, to a lesser 
extent, Trifolium repens*. Though not recorded within the study area, Acacia dealbata* was 
recorded approximately 250m downstream of the proposed dam wall within Rhus pyroides 
Thicket, and this species also poses a significant threat the vegetation of the study area. 
Both the aforementioned alien trees are highly invasive transformers of untransformed 
habitats this region of the Highveld. Trifolium repens* poses a lesser risk of habitat 
transformation but is already dominant over small patches within Unit 1 (Marsh Vegetation of 
Valley-bottom Wetlands). 
 
The landowner should develop an integrated alien plant control program, which 
considers all appropriate chemical, mechanical, biological and cultural control 
methods for the alien species listed in Appendix 1.  Emphasis should be placed on 
controlling and eradicating alien plants within the three untransformed vegetation 
units (1a, 1b and 3) identified within the study area.  Emphasis should also be placed 
on controlling the six ‘Declared Weeds and Invaders’ and ‘Proposed Declared Weeds 
and Invaders’ listed in Appendix 1, in particular Populus X canescens* and Acacia 
dealbata*.  Trifolium repens* should also be controlled. In the event that the 
construction of the proposed dam is approved, great care should be taken to ensure 
that fill material for construction of the dam wall is not obtained from areas invaded 
by Populus X canescens*, Acacia dealbata* or other invasive species that are habitat 
transformers, as these soils are likely to be contaminated with seeds or other 
propagules (e.g. pieces of root) of invasive species.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



CONCLUSIONS AND RECOMMENDATIONS 
 
The most recent vegetation map for South Africa, Lesotho and Swaziland (Mucina & 
Rutherford, 2006), maps the vegetation of the entire study area and its immediate surrounds 
as Rand Highveld Grassland, a vegetation type included in the Mesic Highveld Grassland 
Bioregion of the Grassland Biome. Rand Highveld Grassland is considered to be 
Endangered nationally (Mucina & Rutherford, 2006). Almost half of the original area of this 
vegetation type has been transformed by cultivation, plantations, urbanisation and building of 
dams. The only wetlands mapped by Mucina and Rutherford (2006) in the region of 
Mpumalanga in which the study area is situated are very large and continuous wetlands 
belonging to the ‘Eastern Temperate Freshwater Wetlands’ vegetation unit. Though not 
mapped by Mucina and Rutherford (2006) due to scale, the channelled valley-bottom 
wetland (tributary of the Wilge River) which flows through the study area and on which the 
dam is proposed, is representative of ‘Eastern Temperate Freshwater Wetlands’. Rand 
Highveld Grassland and Eastern Temperate Freshwater wetlands are also listed in the 2011 
Schedule (Government Gazette of December 2011) of the Biodiversity Act (Act 10 of 2004) 
as ‘threatened terrestrial ecosystems’, and are both categorised in the Schedule as 
Vulnerable. The stated purpose of listing ‘threatened ecosystems’, is primarily to reduce the 
rate of ecosystem and species extinction. This includes preventing further degradation and 
loss of structure, function and composition of threatened ecosystems.    
 
Though the original vegetation of the study area is classified as ‘Rand Highveld Grassland’ 
and ‘Eastern Temperate Freshwater Wetlands’ (Mucina & Rutherford, 2006), the habitats 
and vegetation of approximately 5.86ha (20.66%) of the study area have been transformed 
or severely degraded by anthropogenic impacts. These transformed and severely degraded 
areas have here been included in four vegetation units and land-cover types, namely 
Secondary Terrestrial Grassland, Secondary Hygrophilous Grassland, Alien Tree Stands 
and Current Cultivation (see Table 2 and Figure 3). The vast majority of the study area 
(22.50ha or 79.34% of the study area), including the entire 2.24ha inundation footprint, 
comprises Untransformed Terrestrial Grassland, Untransformed Hygrophilous Grassland of 
hillslope seeps and Marsh Vegetation of valley-bottom wetlands, which are heavily grazed 
but in mostly in good to near-pristine condition and are likely to have retained their original 
species richness (α-diversity) in terms of indigenous species. Altered fire regimes (in the 
form of reduced frequency of burning), alien plant invasion (particularly by the aggressive 
habitat transformer Populus X canescens), and various other ecological ‘edge effects’ 
emanating from surrounding areas transformed by cultivation, have probably had some 
detrimental impact on these untransformed habitats and vegetation.   
 
This study identified eight identified vegetation and land-cover type units, including one of 
which occurs only downstream of the study area (namely Rhus pyroides Thicket (Unit 8)).  
Within the study area, three untransformed vegetation units (Units 1, 3 and 5) together  
comprise 79.34% (22.50ha) of the study area, and for transformed vegetation and land-
cover type units (Units 2, 4, 6 and 7) together comprise 28.36% (5.86ha) of the study area. 
The entire 2.24ha inundation footprint (or Full Supply Level) of the proposed dam comprises 
Untransformed Hygrophilous Grassland (Unit 3) and Marsh Vegetation of Valley-bottom 
Wetlands (Unit 5). The vegetation and land-cover units have been derived on the basis of 
structural and functional criteria. The term ‘structure’ refers to various aspects of vegetation 
structure such as physiognomy, life-form composition, species composition, species 
dominance and stand structure. Each of the eight vegetation and land-cover type units has 
been assigned a conservation and sensitivity value in terms of botanical biodiversity, on the 
basis of criteria such as variability in habitat and vegetation structure, species richness, 
conservation status, ecological status (i.e. transformed or untransformed) and occurrence 
and potential occurrence of threatened and sensitive plant species (see Table 2 and 
Appendix 4). The three untransformed vegetation units are all considered to have a High 
conservation value and sensitivity terms of botanical biodiversity. 



For the purposes of this study, the most recent version of the Mpumalanga Biodiversity 
Sector Plan (MBSP Ver. 3, November 2013) was obtained from the Mpumalanga Tourism 
and Parks Agency, and the boundaries of the study area were superimposed on this map 
(see Appendix 3). The principal mapping categories used in the MBSP, in descending order 
of importance in terms of meeting conservation targets, as follows: Protected Areas, Critical 
Biodiversity Areas (divided into CBA – Irreplaceable and CBA – Optimal), Ecological Support 
Areas (divided into four sub-categories), Other Natural Areas and Modified (divided into 
Heavily Modified and Moderately Modified – Old lands). A total of 15.39ha (or 54.27%) of the 
study area is mapped as ‘Other Natural Areas’ (ONA) in the MBSP 2013 (see Appendix 3). 
This area comprises the western portion of the study area and a central band running from 
east to west, and includes the entire 2.24ha footprint of the proposed dam. The remaining 
12.97ha (or 45.73%) of the study area is mapped as ‘Heavily Modified’ in the MBSP 2013.  
The parts of the study area mapped as ‘Other Natural Areas’ include the majority of the 
untransformed habitats and vegetation encountered within the study area, but also include 
small areas that have been transformed by historical cultivation and 1.37ha transformed by 
Populus X canescens* Forest. Approximately half of the parts of the study area mapped as 
‘Heavily Modified’ comprise currently cultivated fields, but most of the southern portion which 
is mapped as ‘Heavily Modified’ actually comprises heavily grazed but untransformed 
terrestrial grassland and hygrophilous grassland of hillslope seeps. These discrepancies are 
a result of the scale at which the MBSP was produced, and the MBSP mapping cannot be 
expected to be as accurate as the mapping provided in the current report.     
 
A total of 174 species and infraspecific taxa were recorded within the study area during the 
current survey, of which 34 (19.5 %) are naturalised alien species. Of the 34 recorded aliens, 
11 are Declared Weeds, Declared Invaders or proposed Declared Weeds or Declared 
Invaders, as stipulated by the ‘Conservation of Agricultural Resources Act’ (Act 43 of the 
Republic of South Africa 1983). A total of 110 plant species were recorded within the 2.24ha 
inundation footprint (FSL) of which 24 are alien species, most of which occur in association 
with the Populus X canescens* situated at the inlet of the proposed dam. The wetland 
vegetation of the study area contains relatively high species richness (α-diversity) for 
wetlands of this type in this region of the Highveld, and the Beta diversity (β-diversity), which 
is the ‘rate of change in species composition across habitats or among communities’ is also 
relatively high. The species list provided in Appendix 1 is likely to include approximately 85% 
of the plant taxa present.    
 
Nine plant ‘species of conservation concern’ (sensu Raimondo et al., 2009) have historically 
been recorded from the quarter degree grid within which the study area is situated and two 
adjacent grids (see Appendix 4). No threatened plant species were recorded within the study 
area and no such species are expected to occur within the dam inundation footprint. The 
only plant ‘species of conservation concern’ recorded within the study area was the 
Declining medicinal Eucomis autumnalis. This species was recorded from a single locality in 
the southern parts of the study area within vegetation Unit 3 near the cultivated lands on the 
southern boundary of the study area. Only five plants were recorded. This locality is situated 
more than 100m above the inundation footprint (or FSL) of the proposed dam. E. 
autumnalis is also a protected plant for which, under Schedule 11 of the ‘Mpumalanga 
Nature Conservation Act (Act no. 10 of 1998)’, a permit must be obtained prior to its 
removal. Three species recorded within the study area (including Eucomis autumnalis) are 
protected plants for which, under Schedule 11 of the Mpumalanga Nature Conservation Act 
(Act no. 10 of 1998), a permit has to be obtained prior to their removal. Two of these 
species, namely Gladiolus papilio and Knipphofia porphyrantha, were recorded only from 
within the inundation footprint of the proposed dam.   
 
Though the wetlands that will be destroyed by the inundation of a the 2.24ha inundation 
footprint (FSL) of the proposed dam are not classified as Protected Areas, Critical 
Biodiversity Areas or Ecological Support Areas at a provincial scale by the MBSP, they are 



of significant conservation value at a local scale where they constitute spatially restricted 
habitats and plant communities which have been extensively degraded and transformed by 
impacts such as damming, water abstraction, altered hydrological patterns, reduced water 
quality resulting from cultivation (runoff of fertilisers and herbicides), overgrazing and alien 
plant invasion. 
 
The construction of the proposed irrigation water storage dam with a footprint of 2.24ha is 
likely to have the following significant negative impacts in terms of botanical biodiversity: 

 The inundation and loss of 2,24ha of untransformed wetland habitats and 
vegetation representative of  ‘Rand Highveld Grassland’ and ‘Eastern Temperate 
Freshwater Wetlands’, both of which are also listed in the 2011 Schedule 
(Government Gazette of December 2011) of the Biodiversity Act (Act 10 of 2004) 
as ‘threatened terrestrial ecosystems’ under the ‘Vulnerable’ category. 
Furthermore, much of the original extent of such valley-bottom and hillslope seep 
wetlands in the rgion of Mpumalanga in which the study area is situated have 
already been severely degraded or transformed by anthropogenic impacts.  

 Altered hydrological patterns (e.g. reduced flow volumes and loss of spates or 
small floods) in the downstream reaches of the tributary of the Wilge River on 
which the dam will be constructed. 

 Loss of 2.24ha or grazing and therefore increased grazing pressure on the 
remaining strip of untransformed wetland and terrestrial (mesophytic) vegetation 
within which the study area is situated. This strip of untransformed terrestrial and 
wetland vegetation is completely surrounded by habitats transformed by 
cultivation and is therefore already showing signs of high, long-term grazing 
pressure.  

 Increased spread of alien invasive plant species during construction. The 
introduction of fill material and topsoil into the wetland for the construction of the 
dam wall, and the movement of construction vehicles through the wetland may 
lead to the introduction of seeds and other propagules of alien invasive species 
such as Populus X canescens*, Acacia dealbata* and Trifolium repens*.     

 
Recommendations 
 
It is recommended that the possibility of increasing the storage capacity of the two dams 
situated approximately 0.5km and 1.5km downstream of the proposed new dam site should 
be thoroughly assessed. Increasing the storage capacity of either one or both these dams 
will avoid the inundation and loss of untransformed (and in places near-pristine) wetland and 
terrestrial vegetation occurring within the study area, and reduce the amount of 
untransformed vegetation that will be lost in order to achieve the reuired additional water 
storage capacity. The following additional measures, aimed at avoiding and / or mitigating 
potential impacts, are recommended:    

 In order to confirm the absence of threatened or Near Threatened species, it is 
recommended that prior to any development of the site, additional brief follow-up 
surveys that focus on searching the untransformed portions of the proposed 
inundation footprint (or FSL) should be conducted in March, and ideally also in 
October. The brief additional surveys will serve increase seasonal coverage of 
floristic surveys conducted for the study area, expand the species list provided in 
Appendix 1 and confirm the absence of any threatened or Near Threatened plant 
species within the study area. In the event of any ‘species of conservation concern’ 
being recorded during such follow-up surveys, appropriate in situ and / or ex situ 
conservation measures should be developed and implemented in conjunction with 
the Mpumalanga Tourism and Parks Agency. 

 In the event that the development of the study area is approved, permission for the 
removal of Eucomis autumnalis and any other recorded Declining species, recorded 



during the recommended follow-up survey, should be obtained from the Mpumalanga 
Tourism & Parks Agency, and if necessary appropriate in situ and / or ex situ 
conservation measures should be developed and implemented in conjunction with 
the Mpumalanga Tourism & Parks Agency. If the removal of Declining plants is 
approved, the plants should be rescued and placed in a nursery or donated to a 
research institute (e.g. SANBI or botanical garden) prior to development, rather than 
simply being destroyed. Where feasible, viable sub-populations of such species can 
also be translocated to transformed (including rehabilitation areas) or degraded areas 
within the study area which provide potentially suitable habitats and which are not 
earmarked for development, but such translocations will have to be carried out in a 
manner that ensures that no ecological degradation of the host habitat occurs, and 
will have to be evaluated by a botanist for each species and each potential host area. 

 The landowner should develop an integrated alien plant control program, which 
considers all appropriate chemical, mechanical, biological and cultural control 
methods for the alien species listed in Appendix 1.  Emphasis should be placed on 
controlling and eradicating alien plants within the three untransformed vegetation 
units (1a, 1b and 3) identified within the study area.  Emphasis should also be placed 
on controlling the six ‘Declared Weeds and Invaders’ and ‘Proposed Declared Weeds 
and Invaders’ listed in Appendix 1, in particular Populus X canescens* and Acacia 
dealbata*. Trifolium repens* should also be controlled. In the event that the 
construction of the proposed dam is approved, great care should be taken to ensure 
that fill material for construction of the dam wall is not obtained from areas invaded 
by Populus X canescens*, Acacia dealbata* or other invasive species that are habitat 
transformers, as these soils are likely to be contaminated with seeds or other 
propagules (e.g. pieces of root) of invasive species. 

 Material used for fill in dam construction must not be obtained by quarrying in 
untransformed habitats.    
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APPENDIX 1: List of species in recorded within the study area during the current study. All 
voucher numbers are A. de Castro numbers and all specimens are housed at the National 
Herbarium in Pretoria. A total of 174 species and infraspecific taxa were recorded, of which 
34 (19.5 %) are naturalised alien species. Of the 34 recorded aliens, 11 are Declared 
Weeds, Declared Invaders or proposed Declared Weeds or Declared Invaders. A total of 
110 plant species were recorded within the footprint of the Full Supply Level of the proposed 
dam.     
The one recorded plant species that is categorised as ‘species of conservation concern’ 
(sensu Raimondo et al., 2009) in the latest Red List of South African plants 
(http://redlist.sanbi.org, accessed in January 2014) are highlighted in red. Species marked 
with an asterisk are naturalized aliens. Site localities provided in the table are only examples 
of sites where a species was recorded and are not all-inclusive.  
 
FAMILY & Species Voucher 

no. 
Declared Invaders 
and Weeds#, and 
Threatened and 
Protected species* 

Examples 
of sites 
where 
recorded 

Recorded 
within 
F.S.L 
footprtint 

Pteridophyta     

ADIANTACEAE     
Cheilanthes viridis var. viridis   2  

Monocotyledons     

ANTHERICACEAE     
Chlorophytum cf. fasciculatum   1a  
ASPHODELACEAE     
Kniphofia porphyrantha  Protected (MNCA) 8 Yes 
COMMELINACEAE     
Commelina africana    3  
Commelina subulata   2 Yes 
Cyanotis speciosa   1a  
CYPERACEAE     
Cyperus denudatus var. 
denudatus 

  1c Yes 

*Cyperus esculentus ADC 1197 A weed of uncertain origin, 
but probably alien (Bromilow, 
2010). 

2 Yes 

Cyperus cf. fastigiatus   1c  Yes 
Cyperus  longus    1c Yes 
Cyperus proceras ADC 1333  1c Yes 
Cyperus rupestris   2  
Cyperus uitenhagensis   1a  
Eleocharis dregeana   4 Yes 
Fimbristylis complanata   4 Yes 
Fuirena cf. coerulescens   4 Yes 
Fuirena pubescens var. 
pubescens 

ADC 1334  1c Yes 

Kyllinga erecta var. erecta   1b Yes 
Pycreus macranthus ADC 1336  1c, 4 Yes 
Pycreus nitidus ADC 1337  1c, 4 Yes 
Scirpoides burkei   2 Yes 
HYACINTHACEAE     
Eucomis autumnalis  Declining , 

Protected (MNCA) 
26°07’14.5” S 
28°50’05.0” E 

 

Ledebouria cooperi   2, 4, 8 Yes 
Ledebouria marginata   1a  



HYPOXIDACEAE     
Hypoxis acuminata ADC 1342  1c Yes 
Hypoxis argentea var. argentea   4 Yes 
Hypoxis obtusa   1a  
Hypoxis rigidula   1a  
IRIDACEAE     
Gladiolus papilio ADC 1308 Protected (MNCA) 4 Yes 
JUNCACEAE     
*Juncus effusus   1c Yes 
Juncus exsertus   1c Yes 
Juncus lomatophyllus   8 Yes 
Juncus punctorius   1c Yes 
POACEAE     
Agrostis lachnantha    1c Yes 
Andropogon appendiculatus   4 Yes 
Aristida junciformis   7a Yes 
Arundinella nepalensis   7a Yes 
Brachiaria serrata   1a  
*Bromus catharticus   1c, 4 Yes 
Calamagrostis epigeios   1c Yes 
Cynodon dactylon   1b, 2, 3 Yes 
Digitaria tricholaenoides   1a, 1b, 3 Yes 
Eragrostis capensis   1b, 3 Yes 
Eragrostis curvula   1a, 1b, 2, 3 Yes 
Eragrostis gummiflua   3 Yes 
Eragrostis inamoena   4 Yes 
Eragrostis plana   4 Yes 
Eragrostis racemosa   1a, 1b,3  
Fingerhuthia sesleriiformis   4 Yes 
Helictotrichon turgidulum   1c Yes 
Hemarthria altissima   7b Yes 
Heteropogon contortus   1a, 1b, 3  
Hyparrhenia hirta   1a, 1b, 3  
Imperata cylindrica   4, 5 Yes 
Koeleria capensis   1c Yes 
Leersia hexandra   1c, 8 Yes 
*Paspalum dilatatum    1c, 3 Yes 
Pennisetum sphacelatum   1c Yes 
Pennisetum thunbergii ADC 1338  1c Yes 
Phragmites australis   1c, 4 Yes 
Setaria pumila 
[S. pallid-fusca]  

  6 Yes 

Setaria sphacelata   4 Yes 
Sporobolus africanus   1a, 1b, 5 Yes 
Themeda triandra   1b, 3 Yes 
Tristachya leucothrix    1a  
Tristachya rehmannii   5  
TYPHACEAE     
Typha capensis   1c Yes 

Dicotyledons     

ACANTHACEAE     
Justicia anagalloides   1a, 1b  



ANACARDIACEAE     
Rhus pyroides var. pyroides     2  
APIACEAE     
Centella asiatica   1a,4,  5 Yes 
*Ciclospermum leptophyllum    Yes 
Peucedanum magalismontanum   1a  
Sium repandum ADC s.n.  1c, 8 Yes 
APOCYNACEAE     
Araujia sericifera  Declared Weed (Category 1) 4 Yes 
Asclepias cf. gibba var. gibba   Su5  
Sisyranthus randii ADC 1341  1c, 6 Yes 
ASTERACEAE     
*Aster squamatus   A241 Yes 
Berkheya radula   4 Yes 
Berkheya setifera   1b  
Berkheya speciosa   1b, 4 Yes 
*Bidens pilosa   2 Yes 
Cinereria lyrata   7b Yes 
*Cirsium vulgare  Declared Weed (Category 1) 1c Yes 
*Conyza albida 
[C. sumatrensis] 

  2 Yes 

*Conyza bonariensis   2  
*Cosmos bipinnatus     
Crassocephalum X picridifolium   8 Yes 
Crepis hypochoeridea   1a  
Denekia capensis   3 Yes 
Felicia muricata   1b  
*Galinsoga parviflora   2  
Gerbera piloselloides   6  
Haplocarpa lyrata   1b Yes 
Helichrysum aureonitens   4 Yes 
Helichrysum cf. coriaceum   4 Yes 
Helichrysum callicomum   1a, 5  
Helichrysum mundtii   1c Yes 
Helichrysum cf. nudifolium   1b, 4  
Helichrysum rugulosum   1a, 4  
*Hypochaeris radicata   1b Yes 
Nidorella hottentotica   5  
*Pseudognaphalium luteo-
album 

  2  

Pseudognaphalium cf. 
oligandrum 

  1c Yes 

Senecio affinis   1a  
Senecio consanguineus   1a  
Senecio coronatus   1a, 4  
Senecio erubescens   1b  
Senecio gerrardii   4 Yes 
Senecio inornatus   1a Yes 
Senecio polyodon var. polyodon   7a Yes 
Seriphium plumosum   1a, 2, 3  
*Sonchus asper   4 Yes 
*Tagetes minuta   2 Yes 
Vernonia galpinii   3  



Vernonia hirsuta   7a Yes 
*Xanthium strumarium  Declared Weed (Category 1) 8  
BRASSICACEAE     
*Rorripa nasturtium-aquaticum   Declared Invader  

(Category 3) 
 Yes 

CELTIDACEAE     
*Celtis africana   2  
CHRYSOBALANACEAE     
Parinari capensis   1b, 3  
EBENACEAE     
Diospyros lycioides   1a, 2  
EUPHORBIACEAE     
Euphorbia striata var. striata   1b Yes 
FABACEAE     
*Acacia dealbata  Declared Invader (Category 

2) 
2  

Argyrlobium molle   1a  
Elephantorrhiza elephantina   1b  
Erythrina zeyheri   3  
Indigofera oxytropis   1a  
Indigofera frondosa  ADC 1339  1a, 1b, 1c Yes 
Pearsonia cajanifolia   5  
Pearsonia sessilifolia   1a  
Tephrosia cf. rhodesiaca   3  
*Trifolium repens   1c Yes 
GENTIANACEAE     
Chironia pupurascens   1b Yes 
GERANIACEAE     
Monsonia angustifolia   2  
Pelargonium luridum   2 Yes 
HYPERICACEAE     
Hypericum lalandii   4 Yes 
LAMIACEAE     
Acrotome hispida   1a, 4  
Becium obovatum   1a  
Leonotis schinzii   Su36  
Mentha aquatica   4, 7a Yes 
Pycnostachys reticulata   4, 7a Yes 
Rotheca hirsuta   1a  
Stachys natalensis   5 Yes 
LOBELIACEAE     
Monopsis decipiens   7a Yes 
MALVACEAE     
Hibiscus aethiopicus   1b Yes 
Sida rhombifolia   2  
MORACEAE     
*Morus alba  Declared Invader 

 (Category 3) 
 Yes 

OLEACEAE     
*Ligustrum cf. ovalifolium  Declared Invader  

(Category 3) 
 Yes 

ONAGRACEAE     
Ludwigia sp.   1c  
*Oenothera rosea  Proposed declared invader 

(Category 3) 
1c, 4 Yes 



OROBANCHACEAE     
Cycnium tubulosum   8 Yes 
OXALIDACEAE      
*Oxalis corniculata   1c, 4 Yes 
Oxalis obliquifolia   1b Yes 
PLANTAGINACEAE     
*Plantago lanceolata   1b Yes 
*Plantago cf. major    Yes 
POLYGALACEAE     
Polygala amatymbica   1a  
POLYGONACEAE     
Persicaria cf. amphibia   1c Yes 
Persicaria decipiens   1c Yes 
*Persicaria lapathifolia   1c Yes 
Persicaria senegalensis   1c Yes 
*Rumex crispus  Proposed declared invader 

(Category 3) 
1c Yes 

PORTULACACEAE     
*Portulaca oleracea   2  
RANUNCULACEAE     
Ranunculus meyeri   1c Yes 
Ranunculus multifidus   1c Yes 
RUBIACEAE     
Anthospermum rigidum   5 Yes 
Pentanisia angustifolia   1a  
Pentanisia prunelloides   2 Yes 
SALICACEAE     
*Populus X canescens  Declared Invader  

(Category 2) 
 Yes 

SCROPHULARIACEAE     
Limosella maior   1c Yes 
Nemesia fruticans    1b  
Veronica anagallis-aquatica    1c Yes 
SOLANACEAE     
*Solanum cf. nigrum   1c  
*Solanum sisymbrifolium  Declared Weed (Category 1) 1a  
THYMELAEACEAE     
Gnidia caffra   1a  
VERBENACEAE     
*Verbena bonariensis   1a, 1c Yes 
# Extracted from Henderson (2001). Legal Status is as stipulated in ‘Conservation of Agricultural 
Resources Act’ (Act 43 of the Republic of South Africa 1983), as amended in 2001. In terms of this 
Act 198 alien species were listed as declared weeds and invaders and ascribed to one of the 
following categories: 

 Category 1: Prohibited and must be controlled. 
 Category 2 (commercially used plants): May be grown in demarcated areas provided that 

there is a permit and that steps are taken to prevent their spread.  
 Category 3 (ornamentally used plants): May no longer be planted. Existing plants may be 

retained as long as all reasonable steps are taken to prevent the spreading thereof, except 
within the flood line of watercourses and wetlands.  

* Protected plants are those listed under Schedule 11 of the ‘Mpumalanga Nature Conservation Act’ 
(Act no. 10 of 1998). 

 
 



APPENDIX 2: Annotated list of 11 sites surveyed in detail using either vegetation sampling 
in 100m2 sampling quadrats or the ‘timed meander search’ method. All fieldwork conducted 
in December 2013. Species lists and notes on vegetation structure were also complied while 
travelling on foot between these sites.   
Site 
number 

GPS co-ordinates  Vegetation / land cover type 
unit 

Within proposed 
dam footprint (or 
F.S.L.) 

1a 26° 07’ 03.9” S  
28° 50’ 20.8” E 

1 NO 
(ca. 300m downstream of 
proposed dam wall) 

1b 26° 07’ 04.4” S  
28° 50’ 21.5” E 

3 NO 
(ca. 300m downstream of 
proposed dam wall) 

1c 26° 07’ 05.0” S  
28° 50’ 21.7” E 

5 NO 
(ca. 300m downstream of 
proposed dam wall) 

2 26° 07’ 04.9” S  
28° 50’ 17.2” E 

8 NO 
(ca. 300m downstream of 
proposed dam wall; to N of 
stream) 

3 26° 07’ 10.8” S  
28° 50’ 07.0” E 

1 NO 
(above FSL, to S of dam) 

4 26° 07’ 08.0” S  
28° 50’ 06.7” E 

3 YES 
 

5 26° 07’ 02.4” S  
28° 50’ 08.1” E 

1  NO 
(above FSL, to N of dam) 

6 26° 07’ 03.4” S  
28° 50’ 08”.3 E 

3 NO 
(10m above FSL, to N of dam) 

7a 26° 07’ 03.8” S  
28° 50’ 08.2” E 

3 YES 
 

7b 26° 07’ 04.6” S  
28° 50’ 07.9” E 

3 YES 

8 26° 07’ 05.0” S  
28° 50’ 08.0” E 

5 YES 

 
 



APPENDIX 3: Mpumalanga Biodiversity Sector Plan (Version 3) map of ecological sensitivity (Mpumalanga Tourism and  
Parks Agency, 2013). This maping database used to be known as the Mpumalanga Biodiversity Conservation Plan (MBCP). 

 



APPENDIX 4: List of all plant ‘species of conservation concern’  historically recorded from the quarter degree grid square within which the study 
area is situated (2628BB), as well as in adjacent grids containing similar Highveld grassland habitat (2628BA and 2629AA) as obtained from 
the Mpumalanga Tourism and Parks Agency’s PlantDat database. One species for which there are no records in the PlantDat database, but 
which was found within this grid by the author during a recent survey on the Farm Heuvelfontein, is also include in the list, namely Gunnera 
perpensa (shaded grey in table).  
Taxon Latest (IUCN 

version 3.1) 
Conservation Status 
Category* 

Habitat Flowering Time Grids in 
which 
recorded 

Probability of 
occurrence  

AMARYLLIDACEAE      
Crinum bulbispermum (Burm f.) 
Milne-Redh. & Schweick. 

Declining Along rivers and streams or in 
damp depressions in black clay or 
sandy soil. 

September to 
November 

2628BB 
2629AA 

Moderate 

Boophone disticha (L. f.) Herb.  Declining Open grassland and occasionally 
rocky grassland.  

October to 
January 

2628BB Moderate 

ASPHODELACEAE      
Kniphofia typhoides Codd Near Threatened 

[NT A2ac] 
Almost invariably found on black 
clay soil and shows a preference 
for low-lying pans or vleis. Occurs 
at altitudes of between 4000 ft and 
5500 ft. 

Mid February to 
March 

2628BA Low 

ASTERACEAE      
Callilepis leptophylla Harv. Declining Open grassland. August to January 2628BB 

2629AA 
Moderate 

GUNNERACEAE      
Gunnera perpensa L. Declining In marshy, cold or cool, continually 

moist localities, mainly along 
upland streambanks. From coast to 
2400m. 

October to March 2628BB Moderate 

HYACINTHACEAE      
Eucomis autumnalis (Mill.) Chitt. 
subsp. clavata (Baker) Reyneke 

Declining On hillslope seeps in open 
grassland, and also along the 
margins of marshes. 

November to April 2628BB RECORDED 

HYPOXIDACEAE      
Hypoxis hemerocallidea Fisch. & 
C.A. Mey.  

Declining Grassland and mixed woodland, 
including secondary grassland of 
historically cultivated soils.  

September to 
March 

2628BB High 



MESEMBRYANTHEMACEAE      
Frithia humilis Burgoyne Endangered  

[EN B1ab(i,ii,iii,iv,v)] 
On rocky outcrops and associated 
with sheets of rock in grassland. In 
shallow pockets of sandy soil. 

December to 
February. 

2629AA Low 

Lithops lesliei (N.E. Br.) N.E. Br. 
subsp. lesliei 

Near Threatened  
[NT  A4acd] 

Primary habitat appears to be the 
arid grasslands in the interior of 
South Africa where it usually 
occurs in rocky places, sometimes 
growing under the protection of 
surrounding forbs and grasses. Has 
been recorded the author on both 
shale (Carletonville) and chert 
(Orkney).  

March to June 2628BB Low 

* Status follows the latest Red Data Plant Book of South African Plants (Raimondo et al., 2009), and the continuously updated online Red List of SANBI (http://redlist.sanbi.org, 
accessed in January 2014).  Conservation Status Category assessment according to IUCN Ver. 3.1 (IUCN, 2001). 
 



APPENDIX 5: Photographs of vegetation units identified within the study area.  

 
Figure 1: Untransformed terrestrial Grassland  (Unit 1) at Site 3 to south of proposed dam. 

 
Figure 2: Degraded but untransformed ‘Untransformed Hygrophilous grassland’ (Unit 3) in foreground 
and maize fields (Unit 7) in background. Area to south of proposed dam. 
  



 
Figure 3: Short grazed ‘Untransformed hygrophilous grassland’ (Unit 3) at Site 3, to south of 
proposed dam. The large stand of Populus X canescens (Unit 6) along the stream and the proposed 
dams inlet can be seen in the right background.    

 
Figure 4: ‘Untransformed hygrophilous grassland’ (Unit 3) at Site 7b to the north of the proposed 
dam. Indigofera frondosa, a small, hygrophytic shrub characteristic of temporarily saturated soils, can 
be seen in the right foreground.   



 
Figure 5: ‘Marsh vegetation of valley-bottom wetland’ (Unit 5) at Site 8, to the left of the centre of the 
image and Unit 3 to the right of the centre of the image.    

 
Figure 6: ‘Rhus pyroides Thicket’ (Unit 8) at Site 2 situated on a band of exposed sandstone bedrock 
some 250m downstream of the proposed dam wall. 
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Suggested Citation: Grobler, L.E.R. 2014. Wetland Investigation for a Proposed Irrigation Dam on 
Portion 20 (Portion of Portion 19) of the Farm Schoongezicht 225 IR, Near Delmas, 
Mpumalanga Province. Specialist report for De Castro & Brits Ecological Consultants. 
 
 

Approach and Disclaimer 
 
This report provides a brief description of watercourses, as defined by the National Water Act 
(NWA), Act No. 36 of 1998, which are present within a 200 m radius (buffer) of a proposed 
irrigation dam on Portion 20 (Portion of Portion 19) of the Farm Schoongezicht 225 IR (the study 
area). The report focuses on the delineation and assessment of wetlands within the study area 
that overlap with the proposed dam and its immediate surroundings (200 m buffer). The 
investigation furthermore provides a description of selected aspects of the study area and 
identifies potential project related impacts that are assessed in specialist studies. This includes 
the provision of impact mitigation measures.. 
 
This study does not provide detailed descriptions of the geology, the soils (specifically with 
regards to agricultural potential), the climate of the area, the hydrology of the aquatic 
environments, assessments of surface and ground water quality (including quantities, flow 
patterns, and discharge/decanting predictions), detailed descriptions of aquatic and terrestrial 
flora and fauna, or provide a detailed review of the legal constraints associated with potential 
project related impacts on the environment. It has been assumed for the purposes of this report 
that these aspects have been the subject of separate specialist studies.  
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1. Introduction 

1.1. Background 
De Castro and Brits Ecological Consultants appointed Imperata Consulting to carry out a wetland 
specialist investigation for a proposed irrigation dam on Portion 20 (Portion of Portion 19) of the 
Farm Schoongezicht 225 IR. The property is located approximately 15.7 km east of Delmas, 
Mpumalanga Province. The wetland study forms part of a larger environmental authorisation 
(EA) process that is required prior to commencement of construction of the proposed irrigation 
dam.  
 

1.2. Experience of the author  
Mr. Grobler has majors in Botany (UP) and Soil Science (UP), an honours degree in Botany from 
the University of Pretoria (cum laude), and a MSc (cum laude) from the Department of 
Plant Sciences (UP) with a focus on peatland wetland systems. He is a registered Pr. Sci. Nat 
professional natural scientist in the fields of Botanical Science and Ecological Science 
(Reg. no. 400097/09). He has been working as a consultant based in Gauteng, with work 
experience in Gauteng, Mpumalanga, North-West, Northern Cape, Free State and KwaZulu-
Natal Provinces over the last eight years. Areas of specialisation include wetland, riparian and 
headwater drainage line assessments. 
 

1.3. Terms of Reference  
Terms of references associated with the specialist investigation include the following: 

 The delineation and assessment of wetlands and other watercourses present within the 
proposed irrigation dam footprint, as well as a 200 m buffer around the proposed dam 
(henceforth referred to as the study area or site).  

 Watercourses identification will be based on definitions specified in the 
National Water Act, 1998 (NWA), Act No. 36 of 1998. Watercourse definitions used as 
part of the investigation include (NWA): 
o A river or spring.  
o A natural channel in which water flows regularly or intermittently. 
o A wetland, lake or dam into which, or from which, water flows. 

 The description and classification of delineated wetlands areas into corresponding 
hydro-geomorphic (HGM) units.  

 Present Ecological State assessments of wetland areas present within the study area.  
 Ecological Importance and Sensitivity (EIS) assessments of wetland areas present within 

the study area. 
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 The identification of potential project-related impacts and the recommendation of 
appropriate mitigation measures.  
 

1.4. General assumptions 
 This study assumes that the project proponents will always strive to avoid, mitigate or 

offset potentially negative project related impacts on the environment, with impact 
avoidance being considered the most successful approach, followed by mitigation and 
offset. It further assumes that the project proponents will seek to enhance potential 
positive impacts on the environment. 

 Spatial GIS shapefiles received from client used to demarcate the proposed irrigation 
dam are accurate.  

 The project proponents will commission an additional study to assess the impact(s) if 
there is a change in the size and/or extent of the study area that is likely to have a 
potentially highly significant and/ or unavoidable impact on surface watercourses (e.g. 
wetlands). 

 

1.5. Overview of wetlands and riparian habitat 

1.5.1. What are wetlands? 

In terms of the Ramsar Convention on Wetlands (Iran 1971), to which South Africa is a 
contracting party, “… wetlands include a wide variety of habitats such as marshes, peatlands, 
floodplains, rivers and lakes, and coastal areas such as salt marshes, mangroves, and sea grass 
beds, but also coral reefs and other marine areas no deeper than six meters at low tide, as well 
as human-made wetlands such as waste-water treatment ponds and reservoirs” 
(Ramsar Convention Secretariat 2007). 
 
In South Africa, wetlands are defined as “…land which is transitional between terrestrial and 
aquatic systems where the water table is usually at or near the surface, or the land is 
periodically covered with shallow water, and which land in normal circumstances supports or 
would support vegetation typically adapted to life in saturated soil” (National Water Act, Act No. 
36 of 1998) (NWA). Wetlands are also included in the definition of a watercourse within the 
NWA, which implies that whatever legislation refers to the aforementioned will also be 
applicable to wetlands. The types of features included within the definition of a watercourse 
include: 

 “…a river or spring…” 
 “…a natural channel in which water flows regularly or intermittently…” 
 “…a wetland, lake or dam into which, or from which, water flows…” 
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 “…any collection of water which the Minister may, by notice in the Gazette, declare to 
be a watercourse…” 

 
In addition, the NWA stipulates that “…reference to a watercourse includes, where relevant, 
its bed and banks…”. This has important implications for the management of watercourses 
and encroachment on their boundaries, as discussed further on in this document. 
 
The Act defines riparian areas as “…the physical structure and associated vegetation of the areas 
associated with a watercourse which are commonly characterized by alluvial soils, and which are 
inundated or flooded to an extent and with a frequency sufficient to support vegetation of 
species with a composition and physical structure distinct from those of adjacent land areas…” 
Note that this does not imply that the plant species within a riparian zone must be aquatic, only 
that the species composition of plant assemblages must be different within the riparian area 
and adjacent uplands. 
 
In terms of the latest wetland delineation document available from the Department of Water 
Affairs and Forestry (DWAF), now known as the Department of Water and Environmental Affairs 
(DWEA), “wetlands must have one of the following attributes” (DWAF 2005): 

 Wetland (hydromorphic) soils that display characteristics resulting from prolonged 
saturation. 

 The presence, at least occasionally, of water loving plants (hydrophytes). 
 A high water table that results in saturation at or near the surface, leading to anaerobic 

conditions developing in the top 50 cm of the soil. (DWAF 2005) 
 
It follows that the level of confidence associated with a specific area being considered as a 
wetland is proportionate to the number of confirmed indicators that positively correlate with 
wetland habitat. Not all indicators are always present within a specific biophysical and land use 
setting, while not all indicators are always reliable and/or useful under all conditions. The use of 
additional wetness indicators from different disciplines that are internationally applied 
therefore adds value and confidence in the identification and delineation of wetland habitats, 
especially in challenging environments (Illgner et al 2009). Additional wetness indictors have 
therefore also been incorporated as part of this investigation to increase the level of confidence 
regarding the presence of wetland conditions. 
 
Wetland and riparian areas are not necessarily mutually exclusive types of watercourses, as 
some riparian areas also contain seepage zones. Seepage zones are more consistent with 
wetland features and definitions. In the case where both of these watercourses are present the 
larger/ or wider of the two Sensitive Aquatic Landscape Features will be used to determine the 
boundaries of the combined demarcated surface watercourse.  
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1.5.2. Why are wetlands important? 

Wetlands are reputed to inter alia (Kotze et al. 2005): 
 Attenuate floods. 
 Retain contaminants, nutrients and sediments. 
 Provide an important habitat for aquatic fauna and flora. 
 Provide food, building and other materials for a variety of uses. 

 
However, it is important to note that not all wetlands perform all of these functions, and that 
the potential to perform specific functions depends on the available opportunity, the type of 
wetland, and the integrity (health) of the wetland system (Kotze et al. 2005; 
Macfarlane et al. 2008). 
 
 

2. Methods 

2.1. General 
The following methods and approaches were applied as part of the wetland investigation: 

 Existing spatial datasets that indicate potential watercourses were used as part of an 
initial desktop approach: 

o The 1:50 000 river and drainage line data of the study area and its surroundings 
was used, as illustrated on the relevant topographic map (2628BB Kendal).  

o The recently completed National Freshwater Ecosystem Priority Areas (NFEPA) 
spatial database was used to identify potential wetland areas within the study 
area and its immediate surroundings. This wetland layer has been formed by 
combing information from the National Land Cover 2000 data set (NLC 2000), 
1:50 000 topographic maps and sub national data (Van Deventer et al. 2010). 

o The National Spatial Biodiversity Assessment (NSBA) spatial dataset, which is 
based on the DWA 1:500 000 rivers GIS layer (Driver et al. 2004). The GIS layer 
was obtained via the BGIS website hosted by the South African National 
Biodiversity Institute (SANBI). 

 These spatial datasets were used to identify the potential occurrence of watercourses, 
such as wetlands, riparian habitat, and natural channels, within the study area and its 
immediate surroundings.  

 The field survey consisted of a one day site visit in December 2014, while information 
has also been incorporated from an ecological investigation by (De Castro, 2014). 

 Wetland habitat was identified and demarcated through the procedure described by 
DWA (previously DWAF) in their document entitled: “A Practical field procedure for the 
identification and delineation of wetlands and riparian areas” (DWAF 2005). 
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 Available wetland indicators were investigated including hydromorphic features, 
presence of hydrophytes, and terrain unit features (e.g. valley bottom settings and 
“nick points”). Additional indicators of temporary to permanent saturated surface or 
near surface conditions that are available in scientific literature were also recorded. 

 Sample points were generally arranged to record gradients of change between 
terrestrial and wetland areas.  

 The field survey was restricted to the proposed irrigation dam and a 200 m buffer 
around it (the study area).  

 Identified wetland areas and clearly defined natural channels were delineated into GIS 
polygon shapefiles. 

 All natural wetlands identified within the study area were classified into corresponding 
hydro-geomorphic (HGM) units, according to Brinson (1993) and Kotze et al. (2005).  

 The HGM classification system is based on three key parameters pertaining to the 
wetland: the geomorphic setting of the wetland, the source of water inputs into the 
wetland, and its hydrodynamics (how does water move through the wetland), 
(Brinson 1993; Kotze et al. 2005). 

 The Present Ecological State (PES) of delineated wetland habitat within the study area 
was assessed according to DWAF (1999) method. 

 The PES methodology compares the current condition of a wetland to its perceived 
reference condition, in order to determine the extent to which the wetland had been 
modified from its pristine (reference) condition. 

 Through this process the existing baseline condition of the identified wetland area could 
be determined prior to the implementation of the proposed development.  

 Results from the PES assessments are rated into one of six categories ranging from 
unmodified/ pristine wetlands (Class A) to critically/ totally modified HGM wetland units 
(Class F), (Table 1). 

 An Ecological Importance and Sensitivity (EIS) assessment of identified natural wetland 
habitat was undertaken to provide an indication of the conservation value and 
sensitivity of demarcated wetlands within this area. The applied EIS wetland assessment 
was based on the following criteria derived from the method proposed by Rountree & 
Malan (2010): 
o Habitat uniqueness 
o Species of conservation concern 
o Habitat fragmentation with regards to ecological corridors 
o Prominent ecosystem services 

 Information on confirmed and/or suspected occurrence of species of conservation 
concern within the study area were obtained from the ecological investigation by 
De Castro (2014), which was used to inform the EIS assessments of individual 
HGM wetland units. 
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Table 1: Description of A – F ecological categories for wetlands based on Kleynhans et al., (1999). 
ECOLOGICAL 
CATEGORY ECOLOGICAL DESCRIPTION MANAGEMENT PERSPECTIVE 

A 
 

Unmodified, natural. 

Protected systems; relatively 
untouched by human hands; no 
discharges or impoundments 
allowed 

 
B 
 
 

Largely natural with few modifications. A small change in 
natural habitats and biota may have taken place but the 
ecosystem functions are essentially unchanged. 

Some human-related disturbance, 
but mostly of low impact potential 

 
 

C 
 

Moderately modified. Loss and change of natural habitat and 
biota have occurred, but the basic ecosystem functions are 
still predominantly unchanged. 

Multiple disturbances associated 
with need for socio-economic 
development, e.g. impoundment, 
habitat modification and water 
quality degradation 

 
D 
 

Largely modified. A large loss of natural habitat, biota and 
basic ecosystem functions has occurred. 

 
E 
 

Seriously modified. The loss of natural habitat, biota and basic 
ecosystem functions is extensive. 

Often characterized by high human 
densities or extensive resource 
exploitation.  Management 
intervention is needed to improve 
health, e.g. to restore flow 
patterns, river habitats or water 
quality 

F 

Critically / Extremely modified. Modifications have reached a 
critical level and the system has been modified completely 
with an almost complete loss of natural habitat and biota. In 
the worst instances the basic ecosystem functions have been 
destroyed and the changes are irreversible. 

 
 

2.2. Limitations 

The following refers to general limitations that affect the applicability of information 
represented within this report (also refer to the Approach and Disclaimer section): 

 Wetland assessments are based on a selection of available techniques that have been 
developed through the Department of Water Affairs (DWA; previously known as DWAF) 
as well as the Water Research Council (WRC) based on site conditions and applicability. 
These techniques are however largely qualitative in nature with associated limitations 
due to the range of interdisciplinary aspects that have to be taken into consideration. 

 Wetland areas within transformed landscapes, such as urban or agricultural settings, are 
often affected by disturbances that restrict the use of available wetland indicators such 
as hydrophytic vegetation or soil indicators (e.g. as a result of the dominance of alien 
vegetation, cultivation, or dumping and infilling). Hence, a wide range of available 
indicators are considered, to help determine wetland boundaries as accurately as 
possible.  
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3. Study Area Description 

3.1. The proposed development 
The wetland specialist study only focuses on the proposed irrigation dam within the site. It will 
consist of an earth berm as dam wall and occupy and area of approximately 2.24 ha (Figure 1).  
 

3.2. Location and existing land use 
 The study area formed by the proposed dam and 200 m buffer has a combined surface 

area of 28.36 ha. 
 The study area is located in western Mpumalanga; the town of Delmas is located 

±15.7 km east of the proposed dam.  
 The property and surrounding area is characterised by dry land and irrigated maize 

cultivation, while several coal mines also occur within a 10 km radius of the site.  

3.3. Study Area catchment and surface hydrology 
 The study area is located within the Olifants Water Management Area (WMA) and fall 

within Quaternary Catchment B20E. 
 Quaternary Catchment B20E has a Moderate conservation state and a Largely Modified 

(class D) Present Ecological State (PES), (Middleton & Bailey 2008). 
 An unnamed tributary of the Wilge River drains through the center of the study area 

and forms a confluence with the Wilge River approximately 3.2 km northeast of the site 
(Figure 1).  

 The Wilge River tributary is indicated as a perennial drainage line on topographical map 
2628BB, but does not form part of the NFEPA river dataset, which is based on the 
1:500 000 river GIS layer compiled by DWA.  
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Figure 1: Study area locality map illustrating known wetland areas on the NFEPA database, as well as rivers and drainage lines from the 1:50 000 
topographical map (2628BB Kendal). 
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3.4. Local climate and regional vegetation 
 Annual rainfall ranges between 654 mm and falls mainly during the summer months, 

often through thundershowers (Mucina & Rutherford, 2006).  
 The mean annual temperature is approximately 15.8°C and incidents of frost are on 

average ± 28 days per annum, while winters are dry (Mucina & Rutherford, 2006). 
 The regional vegetation of the study area has been recently described by 

Mucina & Rutherford (2006) as Rand Highveld Grassland, which has an endangered 
conservation status and is poorly protected.  

 No wetland areas are demarcated within the regional vegetation of the study area, as 
classified by Mucina & Rutherford (2006). However, the Eastern Temperate Freshwater 
Wetland vegetation unit can occur within the site even though it has not been 
demarcated. It is important to note that azonal ecosystems, such as wetlands and 
alluvial watercourses, are underrepresented in regional and even local vegetation maps 
due to their typically narrow and linear dimensions. Azonal vegetation units, such as 
these, are associated with unique edaphic (soil) conditions and/or hydro-geological 
conditions (e.g. water-logging) that have a dominant effect on their floristic 
composition, structure and dynamics compared to macroclimate influences. Eastern 
Temperate Freshwater Wetlands have a least threatened conservation status, but are 
poorly protected. 

 

3.5. Sensitive biophysical features (regional scale) 
 Spatial information from the Mpumalanga Biodiversity and Conservation Plan 

(MBCP 2013) indicate that the area around the unnamed tributary of the Wilge River is 
regarded as an "Other Natural Area" (ONA), while the remainder of the study area is 
identified as Heavily Modified.  

  Critical Biodiversity Areas (CBAs) or Ecological Support Areas (ESAs) are therefore not 
present within the site based on spatial information from the provincial conservation 
plan. Other Natural Areas (ONAs) are "not identified to meet biodiversity pattern or 
process targets, provided that CBAs or ESAs are not loss", 
(Mpumalanga Biodiversity Sector Plan, 2013). 
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4. Wetlands and Surrounding Features 

4.1. Delineated wetland habitat and land use 
 The study area does not overlap with wetland habitat indicated on the NFEPA database, 

but the presence of drainage lines from the 1:50 000 topographical map does indicate 
that watercourses may be present on site (Figure 1). 

 The site survey confirmed well defined wetland habitat to be present on site with 
temporary to permanent zones of wetness, as derived from hydromorphic and 
hydrophyte indicators (Section 4.1.1. to 4.1.3.).  

 A total wetland area of 17.85 ha has been delineated within the study area (Table 2; 
Figure 2). 

 The delineated wetland area consists of three different hydro-geomorphic (HGM) units 
within the site that includes two hillslope seepage wetlands and one valley bottom with 
a channel wetland (Table 2; Figure 3). 

 Existing land uses within the different HGM units include alien vegetation in the form of 
a stand of Populus X canescens within HGM unit1 and secondary hygrophytic grassland 
within HGM unit 2 as a result of historic cultivation within the area (De Castro, 2014), 
(Table 2; Figure 4).  

 Catchment impacts include extensive maize cultivation with associated water quality 
impacts related to surface runoff with transported sediments and agricultural chemicals, 
such as fertilisers with nitrates and phosphates. A mining operation is located 
approximately 850 m upstream of the site, but is buffered from the wetland by maize 
fields. 

 
Table 2: Indicates the size of different hydro-geomorphic (HGM) wetland units classified within the 
study area, along with surface area calculations for existing and proposed land uses in each HGM unit. 
HGM wetland unit type Wetland 

area 
Proposed 
dam  

Alien 
vegetation  

Secondary hygrophytic 
grassland 

HGM Unit 1 - Hillslope 
seepage 

4.18 ha 0.02 ha 1.37 ha 0 ha 

HGM Unit 2 - Hillslope 
seepage 

10.99 ha 1.62 ha 0 ha 0.76 ha 

HGM Unit 3 - Channelled 
valley bottom 

2.68 ha 0.59 ha 0 ha 0 ha 

Total 17.85 ha 2.24 ha 1.37 ha 0.76 ha 
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Figure 2: Illustrates delineated wetland habitat within the study area. 
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Figure 3: Illustrates delineated wetland habitat classified into three hydro-geomorphic HGM units (HGM Unit 1-3) within the study area.  
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Figure 4: Illustrates the proposed dam outline across different HGM units, along with land use activities that affect the Present Ecological Status (PES) of 
overlapping wetland areas. 
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4.1.1. HGM Units 1 & 2 - Hillslope seepage wetlands 

 Hydro-geomorphic (HGM) wetland units 1 & 2 form two hillslope seepage or seep 
wetlands on either side of a broad valley that drains towards the Wilge River. Both 
wetlands continue in an upstream and downstream direction beyond the boundaries of 
the study area (Figure 3).  

 Maize cultivation upslope of both HGM units still allow water infiltration and interflow 
to occur. This results in temporary to seasonally wet conditions lower down in the two 
HGM units, as is evident from the presence of hydrophytes (wetland plants) and 
hydromorphic features (e.g. mottles and areas of iron depletion), within the top soil 
profile of both areas (Figure 5).  

 Recorded hydrophytes within the two hillslope seepage wetlands include species, such 
as Fimbristylis complanata, Imperata cylindrica, Centella asiatica, and 
Pycnostachys reticulata.   

 No channels or distinct erosion features were recorded in either of the two HGM units. 
 Impacts in HGM unit 1 include the presence of a large stand of the alien tree 

Populus X canescens, which occupies ±33 % of the hillslope seepage wetland within the 
study area (Table2; Figure 4). 

 Approximately 7 % of HGM unit 2 overlaps with an old cultivated land, which is in a 
process of succession and differs floristically from the surrounding uncultivated wetland 
habitat (De Castro 2014), (Table 2; Figure 4). Grazing pressure is noticeable in both HGM 
units, including HGM unit 3, as cultivated lands are fenced off from the wetland area 
and livestock is allowed to utilise the area.  

 HGM unit 2 is the largest of the three delineated wetland units and regarded to be in 
the best condition of the three. It has a Largely Natural PES score (Class B), while its 
Ecological Importance and Sensitivity (EIS) value is regarded as Very High due to the 
presence of intact wetland habitat that is well connected in an upstream and 
downstream direction, as well as the presence of a species of conservation concern 
recorded in the wetland (Eucomis autumnalis), (De Castro, 2014).  

 HGM unit 1 is more impacted and regarded to have an adjusted Largely Natural to 
Moderately Modified PES score (Class B/C), while its EIS value is regarded as High. 
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Figure 5: Illustrates the following: Recorded hydromorphic features in the form of mottles and 
dominant grey matrix colours recorded in the delineated wetland (top left); Seepage wetland habitat 
associated with HGM unit 1 and a stand of Populus X canescens in the background (top right); Short 
grazed hillslope seepage wetland habitat associated with HGM unit 2 (bottom left); & Channelled valley 
bottom wetland habitat associated with HGM unit 3 (bottom right). 
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Table 3: Displays the results of the PES assessment and the PES class for each of the three HGM wetland 
units delineated within the study area. 
PES criteria & attributes HGM Unit 1 - Hillslope 

seepage wetland 
HGM Unit 2 - Hillslope 
seepage wetland 

HGM Unit 3 - 
Channelled valley 
bottom wetland 

Hydrologic       
Flow modification 2 3 3 
Permanent Inundation 5 5 5 
Water Quality    
Water quality 
modification 2 2 2 

Sediment load 
modification 2 2 2 

Hydraulic/ Geomorphic    
Canalisation 5 5 4 
Topographic alteration 3 4 4 
Biota    
Terrestrial 
encroachment / Loss of 
species richness 

3 4 4 

Indigenous vegetation 
removal 3 4 3 

Invasive plant 
encroachment 2 4 3 

Over utilisation of biota 4 4 4 
    
TOTAL 31 37 34 
MEAN 3.1 3.7 3.4 
    
Comments: A PES score of B/C is 

recommended given 
the presence of the 

dense stand of 
Populus X canescens 

and prominent 
catchment impacts 

  

    
PES B/C B B 
Scoring guidelines per attribute: 
natural, unmodified = 5; Largely natural = 4, Moderately modified = 3; largely modified = 2;  
seriously modified = 1; Critically modified = 0. 
 
 

4.1.2. HGM Unit 3 - Valley bottom wetland with a channel 

 The identified channelled valley bottom wetland is associated with the unnamed 
tributary of the Wilge River, which forms a discontinuous channel along its length. The 
HGM unit is bordered by hillslope seepage (or seep) wetlands on either side.  

 Seasonal to permanent zones of wetness dominate the wetland area, with water 
received both from interflow (seepage) from the adjacent seep wetlands, as well as 
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linear surface flow that is not confined to an incised channel. Bank full flow events are 
therefore expected to occur regularly during the wet season. 

  Wetland indicators include frequent mottling with dominant grey matrix colours at 
shallow depths within the top soil profile (< 0.5 m), (Figure 5).  

 Obligated hydrophytes are common within the wetland and include species, such as 
Juncus effusus, Juncus exsertus, Cyperus longus, Cyperus cf. fastigiatus, 
Cyperus proceras, Leersia hexandra, Phragmites australis, and Typha capensis 
(De Castro 2014). 

 Impacts include a generally low cover of alien plants, mainly with weeds species, such as 
Paspalum dilatatum, Oenothera rosea, Plantago lanceolata, Rumex crispus, and 
Solanum cf. nigrum.  

 A dense stand of Populus X canescens borders the HGM unit, but has not yet encroach 
into the wetland (Figure 4).  

 The full supply level of the proposed dam will submerged and transform approximately 
26 % of the HGM unit (Table 2; Figure 4). Several dams are already present in valley 
bottom wetland habitat further downstream, with two noticeable dams before the 
confluence with the Wilge River. The proposed dam will form the third and most 
upstream dam within the Wilge River tributary. 

 Identified impacts, such as a high grazing pressure and nearby cultivation, were used to 
quantify the Present Ecological State (PES) of the wetland, which was calculated as 
Largely Natural (Class B), in spite of a catchment transformed by agriculture. 

 The Ecological Importance and Sensitivity (EIS) of the wetland is regarded as High, as the 
channelled valley bottom wetland remains connect to upstream and downstream 
wetland habitat, and supports wetland habitat that is an overall good condition 
(De Castro, 2014). 
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5. Discussion, Impact Identification & Mitigation 
5.1. General  

 Three different wetland systems (HGM units) will be affected by the proposed 
development. The full supply level (FSL) of the proposed dam will overlap with 0.48 % of 
HGM unit 1, 14.74 % of HGM unit 2, and 22.01 % of HGM unit 3 (Table2; Figure 4). 

 All three HGM units have an overall well intact natural wetland habitat of high ecological 
value. This is in spite of the presence of a catchment transformed through cultivation 
practices and restricted mining activities (Table 4).  

 It is suspected that remaining terrestrial vegetation around the delineated wetland area 
(Figure 2) has functioned as an effective buffer to help mitigate impacts within the 
wetland. In addition, good cultivation practices, such as contour farming are also 
practiced within portions of the wetland's catchment. Remaining wetland habitat that is 
largely intact is regarded as important habitat due to a high cumulative loss of wetland 
habitat within the Olifants WMA. 

 
Table 4: Classified HGM wetland units with the Present Ecological State (PES) and Ecological Importance 
and Sensitivity (EIS) values.  
HGM wetland unit Surface area PES EIS 
HGM unit 1 - Hillslope seepage wetland 4.18 ha B/C High 

HGM unit 2 - Hillslope seepage wetland 10.99 ha B Very High 

HGM unit 3 - Channelled valley bottom 
wetland 

2.68 ha B High  

Total wetland area 17.85 ha   

 
 

5.2. Impact identification  
Wetland-related impacts associated with the proposed irrigation dam can include the following: 

 Permanent habitat loss primarily in the valley bottom wetland (HGM unit 3) and one of 
the hillslope seepage wetlands (HGM unit 2), as a result of flooding caused by the dam. 

 Desiccation of wetland habitat, particularly channelled valley bottom habitat, and a 
decrease in the frequency of bankfull flood events are expected downstream of the 
proposed dam wall. Similar wetland impacts are already present downstream of the 
study area, as a result of two existing dams  

 Sediment input into downstream watercourses will also be further reduced, as a result 
of the dam acting as a hydrological flow and sediment transport barrier. 

 Available grazing habitat, which is already restricted due to extensive cultivation within 
the catchment, will be further reduced as a result of wetland habitat loss due to 
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flooding by the proposed dam. This will result in an increased grazing pressure on 
remaining wetland habitat in HGM units 1, 2 & 3. Grazing pressure is already present 
and is expected to be aggravated should the dam be constructed. 

 Other impacts include sediment mobilisation and influx into the wetland during the 
dam construction period, especially from stockpiles of excavated and introduced fine 
materials. Increased sediment loads can smother watercourse vegetation, lead to 
erosion and decrease water quality. The risks increase when construction work occurs 
during the wet season, with expected higher runoff and flow rates. 

 Pollution in the form of hydrocarbons spillage from refueling or diesel storage tanks 
within the wetland or its immediate surroundings during construction activities. 

 

5.3. Impact mitigation  
 The delineated wetland habitat and classified HGM wetlands units are regarded as 

sensitive habitat that should be protected as far as possible.  
 Alternatives should therefore first be sought to increase the water holding capacity of 

existing dams within the property prior to the construction of new dams in wetland 
habitat that is largely natural. This is in line with impact avoidance being regarded as the 
most effective form of impact mitigation 

 Other less desirable forms of impact mitigation can include the sue of a 50 m wide 
wetland buffer zone during the construction period to help mitigate construction-
related impacts.  

 Buffers around wetlands are reputed to provide a number of benefits. Some of these 
potential benefits are listed below (based on Castelle et al 1992): 

o Sediment retention. 
o Retention of pollutants. 
o Lower erosion risk. 
o Moderation of flows from uplands into wetlands. 
o Provision of faunal habitat. 
o Screen a wetland from adjacent developed areas. 
o Limitation of direct human impacts on a wetland (e.g. waste disposal and 

trampling). 
 Construction material stockpiles associated with the proposed irrigation dam should be 

restricted within the buffer, while no refuelling, toilets or unprotected (non-stabilised) 
stockpiles should be permitted within this buffer. 

 Heavy Motorised Vehicle (HMV) movement should be excluded as far as possible from 
the delineated wetland area. Vehicle movement and construction activities should be 
restricted to the construction servitude along the proposed dam footprint with the use 
of a single access track that should be rehabilitated after construction.  
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 A wetland grazing management can be developed to help reduce the impact of an 
increased grazing pressure on remaining wetland habitat in the study area. 

 After completion of the construction process a wetland alien control plan should be 
developed and implemented to help restrict the establishment and/or encroachment of 
alien species within the delineated wetland area. 
 

5.4. Water Use License requirements 
 Wetlands and other watercourses are protected water resources in the National Water 

Act (NWA), Act 36 of 1998. Development or transformation of the watercourses is 
regarded as a water use, which can only be allowed through an approved Water Use 
License, irrespective of the condition of the affected watercourse.  

 The implication is that authorization will have to be obtained from DWA before water 
use activities can be initiated in demarcated wetlands and dams.  

 The NWA defines water use in a watercourse specifically related to wetlands and 
riparian areas as follow: 
(c) impeding or diverting the flow of water in a watercourse. 
(i) altering the bed, banks, course or characteristics of a watercourse. 

 A recent DWA stipulation published in Government Gazette No 32805 (December 2009) 
also require that a Water Use License should be applied for when any wetlands are 
present within a 500 m radius (buffer) of a section 21 (c) and section 21 (i) water use 
activities.  
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