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EXECUTIVE SUMMARY

Dimela Eco Consulting, on behalf of Limosella Consulting, was appointed by Shangoni
Management Services (Pty) Ltd to undertake a vegetation assessment on the site proposed for
a township development north of eMalahleni (Witbank) in Mpumalanga Province.

The terms of reference were as follows:

Review of relevant literature;

Undertake a field survey and assessment of the biophysical environment and current
status of natural features on the proposed site and compare the findings to the expected
natural state as listed in the national vegetation map;

Field survey with specific reference to plants of conservation concern (“red data” and
provincially protected species) that could occur within the study site or immediate
surroundings;

Sensitivity mapping, including possible or confirmed localities of plants of conservation
concern; and

Report on the potential impacts that the proposed township could have on vegetation
and recommend mitigation measures to limit or negate the potential negative impacts
where possible.

Background information indicated that the site is situated in the nationally endangered Rand
Highveld Grassland vegetation type. Therefore, the site was assessed for the presence of intact
(undisturbed or untransformed) Rand Highveld Grassland, as remaining portions should be
conserved in order to preserve this vegetation type and protect it from extinction. A summary of
the actual vegetation communities observed on site, as well as its sensitivity rating are
presented below:

I\),::::i?)ttﬁz Summary Sensitivity
e The transformed land. comprise alien invasive tree clumps (Acacia
mearsnii and Eucalyptus species), areas that was quarried or severely
Transformed degraded by cattle grazing and trampli.ng. .
land e The transformed land was characterised by vegetation that no longer Low
comprise the natural species composition.
e The species diversity was observed to be low, while the ecological
function and conservation importance was also considered to be low.
e Secondary grassland was characterised by grassland that re-established
Secondary within the fallow lands. However, succession has not yet progressed to
and the point where the original species diversity was reached.
Degraded e |t is thought that the constant grazing pressure within the secondary Low
Grassland grasslands on site will likely keep these grasslands in a sub-climax state
/ secondary state.
o The degraded Grassland was characterised by a diversity of Increaser I
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Vegetation

Description Summary Sensitivity

and |l grasses (grass species that increase in over utilised/overgrazed
veld) and a high number of the shrub Seripheum plumosum (Bankrupt
Bush), which is known to increase in overgrazed areas.

e A gladiolus species was observed within secondary grassland and is
provincially protected.

e These grasslands comprised the highest species diversity and although
subjected to grazing, encroachment from alien invasive species, and
likely a lack of fire, the rocky and near-natural grasslands were

Rocky and representative of the Rand Highveld Grassland.

near-natural |® It is therefore of a higher conservation concern than the other grassland |  pedium

grassland groupings.

e A number of provincially protected plant species, as well as one Rare
and one Declining plant species occurs within the rocky grasslands. The
area where most of these plants were concentrated was highlighted in
the sensitivity map and should be regarded as sensitive areas.

e The moist grasslands were well vegetated and play a role in the
functionality of the wetlands on site and subsequently the hydrology of
the area.

e It is likely that some plant species of conservation concern such as
Crinum bulbispermum, Eucomis autumnalis and Disa extinctoria could

Moist occur in the moist grasslands. These plants were not observed at the High
grassland time of the field survey, likely due to the disturbed nature of much of the
moist grasslands. However, the possibility that they occur, , could not be
ruled out.

o Wetlands and _rivers are protected by national legislation and are
essential to.maintain ecological corridors for the movement and survival
of species within a landscape fragmented by cultivation and urbanisation

Plants of conservation concern

A list of twelve (12) plants of conservation concern that could occur on the site was compiled.
During the field survey, species for which suitable habitat exists on site were surveyed for. Of
these short-listed species, suitable habitat existed for about four species, while two were
confirmed to occur.. The<Declining species Boophone distichia (Poison Bulb) and the Rare
species (Pavetta zeyheri subsp middelburgensis) were confirmed to occur within the rocky
grassland on the ridge. A Crinum species, thought to be Crinum graminicola was also recorded
on site. Although this plant is not threatened, the closely related Crinum macowanii is a
Declining species that may occur on the site. It is advised that the plants be visited during their
flowering period (Oct-Dec) to confirm the species identification.

The Endangered Frithia humilis is a small succulent, which is known to occur within the area
that the site is situated in. This species is inconspicuous when not in flower and can easily be
overlooked as the plants can draw themselves deeper into the soil to avoid desiccation during
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winter months. The plant was not observed on the site at the time of the field survey. The
absence of gravelly quartz on the rocky sheets surveyed on the site makes it unlikely that the
plant occurs on site. However the possibility cannot be ruled out. It is advised that a site visit
during its flowering time focus on scanning suitable habitat on the site (flowering period:
January).

Vegetation sensitivity compared to the MBCP

The observed vegetation sensitivities were compared to the Mpumalanga Biodiversity
Conservation Plan (MBCP). The MBCP classified the terrestrial biodiversity of much of the site
as being of low conservation concern in the province as a<whole. However, the site visit
determined that some localised sensitivities, the rocky ridge in particular, are present on the
site. The confluence of the Blesbokspruit and its tributary are classified as ‘Important and
Necessary’ by the MBCP. This area coincide with the sensitive moist grassland and some
remnant near-natural and rocky grassland.

From a vegetation perspective, the main sensitivities are restricted to the moist grassland and
the rocky ridge where a higher occurrence of plants of conservation concern were noted. A
number of mitigation measures can be implemented in order for the proposed development to
continue, while impacting as little possible on sensitive vegetation groupings:

e Moist grasslands and the rocky ridge where a high frequency of plants of conservation
concern occurs, should not be developed.instead, these areas should form part of open
space planning which allows for a movement corridor for species and ecological
processes along the Blesbokspruit.

e Construction should not impact on these open spaces and a management plan must be
implemented that will ensure that the open spaces are managed as for example an eco-
park, to prevent deterioration during the operational phase.

If the open space cannot be adequate preserved, the plants of conservation concern should be
removed (where survival is possible) and relocated. This can only be done once a permit
authorising the removal of the plants are granted by the Mpumalanga Tourism and Parks
agency. (MTPA). In addition, it is advised that a summer scan (during November) be undertaken
to limit the possibility that.any plants of conservation concern that was not identified at the time
of this report (April survey) are lost.

T
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1. INTRODUCTION

Dimela Eco Consulting, on behalf of Limosella Consulting, was appointed by Shangoni
Management Services (Pty) Ltd to undertake a vegetation assessment on the site proposed for
a township development north of eMalahleni (Witbank) in Mpumalanga Province.

1.1 Terms of reference

The terms of reference were as follows:

e Review of relevant literature;

e Undertake a field survey and assessment of the biophysical environment and current
status of natural features on the proposed site and compare the findings to the expected
natural state as listed in the national vegetation.map (Mucina & Rutherford, 2006);

o Field survey with specific reference to plants of conservation concern (‘red data” and
provincially protected species) that could occur within the study site or immediate
surroundings;

e Sensitivity mapping, including possible or confirmed localities of plants of conservation
concern; and

e Report on the potential impacts that the proposed township could have on vegetation
and recommend mitigation measures to limit or negate the potential negative impacts
where possible.

1.2 Assumptions.and Limitations

Vegetation studies‘should be conducted during the growing season of all plant species that may
potentially occur. According to the Mpumalanga Minimum Requirements for Biodiversity
Assessment (Mpumalanga Tourism and Parks Agency, 2008):

“Afloristic (plant) survey must be conducted during the growing season of all species that may
potentially occur (this may require more than one season’s survey in order to identify flowering
species) with two (2) visits undertaken (November & February). Visits during other seasons will be
determined by the flowering and fruiting times of species that do not occur during the summer.”

However, one survey was undertaken during April 2014. Although this assessment was
undertaken after sufficient summer rainfall, species flowering in early summer or spring might
have been overlooked at the time of this survey.

1.3 Methodology

The assessment entailed a literature review which included short listing plants of conservation
concern that could potentially occur on the site, a field survey, the analysis of data collected and
reporting. The methodology used is listed in Appendix A, as well as a map of sampled areas.
The two day field survey was undertaken on the 3™ and 9™ of April 2014.

1 'bg.-.a_a_ﬂ K3
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2. BACKGROUND TO THE STUDY SITE

21 Locality

The site is situated about 6km north of the town of Emalahleni (Witbank) in the Mpumalanga
Province. The site is located directly north of the Pine Ridge residential area and within the
quarter degree squares 2529CC. The site assessed comprised the remainder of the farm
Leeupoort No 283JS and portion 79 of the farm Blesboklaagte No 296JS (Figure 1). The R544
road runs south and west of the site. A small eastern corner of the site is situated opposite a
main road (Figure 1).

2.2 Climate

The eMalahleni-area receives summer rainfall of about 700mm per year, usually peaking in
January. The average midday temperatures range from 17.2°C in June t0 25.8°C in January.
Frost in winter is common.

2.3 Topography and Hydrology

The site included a small ridge along its south-western boundary with the highest elevation, at
about 1520m, on the southern portion of the site. The ridge sloped west and northwards
towards the Blesbokspruit River that flowed along the western boundary of the site. A tributary
to the Blesbokspruit flowed westward along the northern boundary of the study site (Figure 1).

2.4 Land Use

A dirt road traverse the site from west to east and divided the site in a northern and southern
section for discussion purposes in this.report. Historical aerial images (Google Earth) indicated
that much of the northern and-eastern portions of the site were historically cultivated, as well as
a small portion on the north westerly corner. An Eskom line traversed the northern portion of the
site, just south of the tributary to the Blesbokspruit. A large quarry was situated on the northern
section of the site and disturbances (likely sand mining) along the tributary was evident (Figure
2). In addition, a large herd of cattle (estimated at over 300 cattle) were grazing the site and
numerous kraals (past and present) were noted. The kraal areas were transformed and
comprised a number of weedy plant species. A township area is situated along the southern
portion of the site.

2 'bg.-.a_a_ﬂ K3
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2.5 National Vegetation Map

The study site was situated within the Grassland Biome of South Africa. This biome is
dominated by grasslands wherein high summer rainfall, combined with dry winters, frost and
veld fires are unfavourable to the growth of indigenous trees. The Grassland Biome therefore
comprises mainly of grasses and plants with perennial underground storage organs, for
example bulbs and tubers. The majority of plant species in grasslands are non-grassy herbs
(forbs) of which the growth of various species are stimulated by fires. Furthermore, the majority
of Rare and Threatened plant species in the summer rainfall regions of South Africa are
restricted to high-rainfall grasslands, making the Grassland Biome in most urgent need of
conservation.

The Grassland Biome can be divided into smaller units’known as vegetation types wherein the
vegetation, soil and landscapes are similar. As per the National Vegetation Map, the vegetation
type that is expected to occur on the study site is classified as Rand Highveld Grassland
(Mucina & Rutherford, 2006). In its natural state, Rand Highveld Grassland is a species rich
grassland that vary from sour grassland to low shrubland on‘rocky outcrops and steeper slopes.
The landscape is typically variable with sloping plains, ridges and undulating plains (Mucina &
Rutherford, 2006). The most common grasses are Themedia, Eragrostis, Elionorus and
Heteropogon species. The rocky outcrops and ridges include. sparse woodland with Protea
caffra and P. welwitchii, Acacia caffra and Celtis africana on an undulating landscape with low
hills and pan depressions (Mucina & Rutherford, 2006).

Rand Highveld Grassland is a poorly conserved vegetation unit with much of its area
transformed by cultivation, grazing, and mining. Where disturbances occur, the invasive exotic
tree Acacia mearnsii (Black Wattle) can-become dominant and displace the natural vegetation.
Due to the extensive usage of the areas covered by the endangered Rand Highveld Grassland
the remaining portions are of high conservation value and sensitivity and are thus classified as
endangered vegetation communities (Mucina & Rutherford, 2006). Therefore, the site was
assessed for the presence of intact (undisturbed or untransformed) Rand Highveld Grassland,
as remaining portions should be conserved in order to preserve this vegetation type and protect
it from extinction.

2.6 Listed Ecosystems

The National Environmental Management: Biodiversity Act (Act 10 of 2004) provides for listing
threatened or protected ecosystems in one of four categories: critically endangered (CR),
endangered (EN), Vulnerable (VU) or Protected (Section 52(1)(a) of the National Environmental
Management: Biodiversity Act (Government Gazette 34809, Government Notice 1002, 9
December 2011)). The ecosystem status is based on the percentage of original area remaining
untransformed (by croplands, mining, urban development & roads) in relation to the biodiversity
target and a threshold for ecosystem functioning. The purpose of listing threatened ecosystems

5 'h,;-.a_a_ﬂ K3
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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.

The listed ecosystems incorporates the South African Vegetation Map (Mucina and Rutherford,
2006) as indicated in 2.5, as well as national forest types recognised by the Department of
Water Affairs (DWA), priority areas identified in a provincial systematic biodiversity plan, or high
irreplaceability forests patches or clusters systematically identified by DWA in order to
determine ecosystems in need of protection.

The Rand Highveld Grassland is classified as an ‘Endangered’ vegetation unit, but is listed as a
‘Vulnerable’ ecosystems based on irreversible loss of natural habitat (Government Gazette
34809, 2011). Note that the ecosystems were listed after the national vegetation classification
and that the conservation status of a vegetation unit could therefore differ from the category of
the listed ecosystem, likely due to updated information.

Implications of listing threatened ecosystems {(only where thetarea is found to be in natural
state):

o Planning related implications, linked to the requirement in the Biodiversity Act for
listed ecosystems to be taken into account in municipal Integrated Development
Plans (IDPs) and Strategic Development Frameworks (SDF)s;

e Environmental authorisation implications, in.terms of the National Environmental
Management Act (NEMA) and Environmental Impact Assessment (EIA) regulations;

e Proactive management .implications, in terms of the National Environmental
Management Biodiversity Act (NEMBA); and

¢ Monitoring and reporting implications, in terms of the NEMBA.

2.7 Mpumalanga Biodiversity Conservation Plan (MBCP)

The Mpumalanga Biodiversity Conservation Plan (MBCP) groups the biodiversity assets of
Mpumalanga into six conservation categories, based on the measured distribution of hundreds
of biodiversity and ecological features throughout the province which are analysed for rarity and
response to the pressures of various forms of land-use that diminish them. The conservation
categories are:

1. Protected areas currently under formal biodiversity protection;

Irreplaceable areas, in urgent need of Protected Area status;

Highly Significant areas, requiring strict land-use controls;

Important and Necessary areas, requiring special care;

Areas of Least Concern, providing areas for development; and

Areas with No Natural Habitat remaining, providing preferred sites for all forms of
development.

In addition to the above conservation categories, important Ecological Corridors have also been
delineated for the province. The purpose of the ecological corridors is to provide intact mega-
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pathways for long-term biological movement, and they are selected primarily along river lines
and altitude gradients in order to provide for the natural retreat and advance of plants and
animals in response to environmental change.

According to the MBCP, the site comprised mainly of areas classified as having “No Natural
Habitat Remaining” and “Least Concern” to reach conservation targets. However, a portion
classified as “Important and Necessary” to reach the conservation targets of the province is
situated on the northern boundary of the site (Figure 3). Areas that are classified as “Important
& Necessary” are significantly important areas of natural vegetation that play an important role
in meeting biodiversity targets. As per the MBCP, these areas‘should only be used to benefit
the biodiversity assets and reducing the vulnerability. Therefore, land uses that transform the
natural state is not supported in “Important and Necessary” areas.

Accompanying each of these conservation categories indicated above are broad land-use
guidelines. Table 1 indicates the suitability of the biodiversity categories present on site to the
proposed township development. It follows that the township development are not a permissible
land use in the “Important and Necessary” area, while the remainder could be suitable to the
proposed development.

Table 1: Types of land-use suited to each biodiversity conservation category present on site.
Guidelines apply only to untransformed land with natural vegetation cover.

Least
Important and Concern /
T f Land U
ypes ot Land Hse Necessary No Natural
habitat
Urban and business development N Y

Y — Yes, permitted and actively encouraged activity
N — No,not permitted, actively discouraged activity
R — Restricted by compulsory, site-specific conditions and controls when unavoidable, not usually permitted
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3. RESULTS OF THE FIELD ASSESSMENT

3.1 Vegetation groupings present on the study site
The vegetation groupings on the site were classified as follows:

1. Transformed vegetation
. Alien invasive tree clumps;
. Areas transformed by mining and intense trampling and grazing by cattle.

2. Grassland:
. Secondary and Degraded grassland;
. Rocky grassland; and
. Moist grassland.

A record of plant species observed at the time of the field survey within the above mentioned
broad vegetation groupings are listed in Appendix B. Photograph 1- 3 presents an overview of
the different vegetation groupings. The vegetation groupings.-are geographically represented in
Figure 4.

. Kraals :

Tributary and sand mining area

Rocky grassland

Photograph 1: View of the site from the northern boundary towards to south
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Photograph 2: Dammed trlbutary at the conflue vith the Belsboks it (Important and

necessary area in MBCP)

P N
Photograph 3: View of the Blesbokspruit and Pine Ridge from the rocky ridge
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3.1.1  Transformed land

a) Alien invasive tree plantations

The transformed land on site was characterised by vegetation that no longer comprised the
expected natural grassland species diversity. Instead, the transformed land was dominated by
alien invasive tree species. Clumps of Acacia mearsnii and A. dealbata (Wattle species) and
Eucalyptus camaludensis (Red River Gum) were likely planted from where it spread into
disturbed soils and along moisture gradients on the site. The Eucalyptus species is a declared
category 1b invasive plant and must be removed (see Section 3.4). Due to the degraded nature
of the transformed land, no plants species of conservation concern was observed here and
neither are these species expected to persist within the transformed land.

b) Areas disturbed by mining and cattle kraals

A large quarry area was situated on the north-eastern portion of the site and it seemed that
much of the north-eastern section was quarried.historically (Photograph 4). The area was highly
degraded from the natural grassland state. Areas that was rehabilitated around the quarry
included a number of indigenous pioneer grass species.such as Hyparrhenia hirta (Common
Thatching Grass), Cynodon dactylon (Couch Grass) and Eragrostis gummiflua (Gum Grass).
The herbaceous layer comprised of weedy. species such as Richardia brassiliensis and
Solanum sisymbrifolium.

Furthermore, the site was grazed by a large herd of cattle. A kraal area was situated on the
northern portion of the site in proximity to the confluence of the Blesbokspruit and the tributary.
It appeared that this kraal or areas where the cattle were concentrated overnight, had moved a
number of times, leaving behind.overgrazed and trampled patches, which were subsequently
colonised by weedy and pioneer species, as well as the exotic grass Pennisetum clandestinum
(Kikuyu Grass). No plants of conservation concern was observed in the transformed areas. The
high degree of transformation and invasive species lowers the ecological function, as well as
conservation value of these areas.

'J"'- A by ¢ if unﬂl.:. ! '..J}i-?'-

Photograph 4 Eucalyptus stands (Ieft) and water-fllled quarry (right)
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3.1.2 Grassland

Grassland vegetation present on site was characterised by the dominance of grass and
herbaceous species, with only a limit number of tree and shrub species present. The various
patches of grassland were observed to vary in species composition depending on past and
current land use, as well as its position in the landscape. Lower lying areas were observed to
contain plant species adapted to temporary or permanently wet soils, while other grassland
areas contain rocky substrate and a higher plant species composition. Yet other portions were
degraded due to grazing or in a secondary state due to historic cultivation. The various
grassland types were classified as follows and geographically represented in Figure 4:

a) Secondary and degraded grassland

Secondary grassland

The secondary grassland was observed where past cultivation removed the vegetation layer
and disturbed the soils. Prolonged cultivation reduced the seed bank in the soils as well as the
likelihood of geophytes (e.g. bulbs) surviving: Although the fallow lands were colonised by
indigenous grass and some herbaceous species, the species diversity remained low compared
to what could be expected in intact, primary (undisturbed) Rand Highveld Grassland (Mucina &
Rutherford, 2006)(Photograph 5).

Photograph 5: Secondary grassland dominated by Hyparrhenia hirta and Eragrostis species

The following grass species were observed to be dominant: Hyparrhenia hirta (Common
Thatching Grass), Eragrostis curvula (Weeping Love Grass), Aristida congesta and Cynodon
dactylon (Couch Grass). Some herbaceous species (mostly pioneer species) were re-
establishing in fallow lands and included Selago densiflora, Hypoxis rigidula, Oldenlandia

13 "!/’\1 L l||-
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herbacea, Pollichia campestris (Waxberry) and the shrub Seripheum plumosum (Bankrupt
Bush) which tends to proliferate in overgrazed grasslands. Weedy species included Richardia
brasilliensis, Solanum elaeagnifolium (Silverleaf Bitter Apple) and Solanum sisymbrifolium which
grew abundantly where grazing and trampling took place in the secondary grasslands. One
geophyte, a Gladiolus specie, was observed in the secondary as well as in the rocky grassland.
The plant was dormant and the dried plant parts hampered identification to species level. It is
likely that more individuals occur sporadically in the secondary grassland.

Although grassland re-established within the fallow lands, succession has not yet progressed to
the point where the original species diversity was reached. It is thought that the constant grazing
pressure within the secondary grasslands on site will likely keep these grasslands in a sub-
climax state / secondary state.

Degraded grassland

The degraded grassland comprised grassland that was degraded by continuous grazing
pressure as well as the invasion of alien invasive plant species such as Pennisetum
clandestinum (Kikuyu) Grass) and various Solanum species (Photograph 6).

: B L =i ] o
Photograph 6: Degraded grassland with a high frequency of weedy Solanum species (left) and low
basal cover (right)

The grassland was. further characterised by a diversity of Increaser Il and Ill grasses (grass
species that increasein over utilised/overgrazed veld) and a high frequency of the shrub
Seripheum plumosum (Bankrupt Bush), which is known to increase in overgrazed grassland
(Photograph 7). Although some of these areas were not ploughed in the recent past, continuous
grazing pressure reduced palatable grasses and subsequently changed the species
composition from what is expected in natural Rand Highveld Grassland (Mucina & Rutherford,
2006). The degraded grassland included grasses such as Eragrostis chloromelas (Curly Leaf),
E. rigidor (Broad Curly Leaf), Cymbopogon caesius (Broad-leafed Turpentine Grass), Cynodon
dactylon (Couch Grass), Eragrostis gummiflua some Pogonarthria squarrosa (Herringbone
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Grass) and Hyparrhenia hirta (Common Thatching Grass). The herbaceous layer included
Pollichia campestris (Waxberry), Gnidia kraussiana and Hermannia depressa.

e rocky grasslands that although grazed, were never ploughed.
ass species (of which the majority was pioneer or Increaser | & Il

species), 33 he small shrubs species and 7 invasive plant species were noted.
Other than what ap o be Gladiolus elliotti (a provincially protected species that was dry
at the time of the su , ho plant species that are known to be of conservation concern was

observed within the secondary and degraded grasslands (Appendix B).

b) Rocky grassland and near-natural grassland
Areas that were not historically ploughed or severely trampled and grazed were included in the
rocky grassland vegetation grouping. The rocky grasslands were observed on top of the ridge
growing on and between rocky sheets, boulders and within shallow soils. Rocky grasslands
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were also noted on the slopes and lower lying areas where rocky sheets occurred sporadically.
The shallow soil layer was likely the reason that these areas were not historically ploughed. The
species composition where characterised by a higher diversity of species naturally occurring
within the Rand Highveld Grassland, although a number of Increaser Il & Ill grasses dominated
due to the high grazing pressure. At the time of this survey, the rocky grasslands were grazed
short, and in some areas a low basal cover was noted (especially areas where short term
disturbances i.e. under the powerline took place).

The rocky grasslands included grasses such as Monocymbiu
Eragrostis curvula (Weeping Love Grass), Harpochloa falx (C
increaser grasses Avristida congesta and Cynodon dactylo

siliforme (Boat Grass),
lar Grass), as well as the
rass). The grazed ridge

and rocky sheets lower down, contained large numbers mall tree Lopholaena
coriifolia (Pluisbossie). This plants, in high numbers ow rocky soils and
veld that has been mismanaged. Although the PI ent of the Rand
Highveld Grassland, overgrazing could lead to e increase in

as was seen on site (Photograph 8). In addition, th
in patches within the rocky grassland. =

pheum plumosum also occurred

Photograph 8: Large numbers of Lopholaena cornfolla within the grazed rocky grassland
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Additional shrub and small tree species included Diospyros lycioides (Bluebush), the suffretex
Elephantorrhiza elephantine, Parinari capensis (Dwarf Mobola Plum) and Pygmaeothamnus
zeyheri (Sand Apple). The herbaceous layer included Xerophyta retinervis (Monkey’s Tail),
Acalypha punctata, Leonotus leonorus, Senecio corronatus, Sphenostylis angustifolia (Wild
Sweet Pea), and Lapeirousia sandersonii (Autumn Painted Petals).

The ridge area contained a number of plants of conservation concern (see Section 3.2). One
individual of the Declining bulb Boophone distichia (Poison Bulb) and the Rare Pavetta zeyheri
subsp middelburgensis were observed, while the provincially protected Protea welwitchii (White
Sugarbush) grew abundantly on the ridge. An unidentified Crinum species (thought to be
Crinum graminicola) was also observed to occur sporadically in the rocky grasslands, but in
deeper soils (Photograph 9).

Photograph 9: Protea welwitchii on the rocky ridge (left) and Crinum cf graminicola (right)
At the time of this survey, 11 grass species, 67 herbaceous and small shrub species and 4 tree
species -were observed within the rocky grassland vegetation grouping. Only one invasive
species (Richardia brasilliensis) was noted. The rocky grasslands comprised the highest
species diversity. Although the grazing pressure is high and there are disturbances from
encroachment from alien invasive species, and likely a lack of fire, the rocky grasslands were
representative of the Rand Highveld Grassland. It is therefore of a higher conservation concern
than the secondary grasslands.

¢) Moist grassland
Moist areas and seepage were observed along the Blesbokspruit and the tributary on the
northern boundary of the site. These seep areas extended into the rocky grasslands and
included species that are adapted to grow in temporary saturated condition, likely due to an
impervious soil layer. Even areas where sand was likely mined in the past, showed clear signs
of surface and subsurface water movement towards the tributary (Photograph 10). The grass
Andropogon eucomus (Old Man's Beard Grass) and Ischaemum fasciculatum (Hippo Grass)
dominated seep areas. Disturbed and overgrazed areas included the exotic grass Paspalum
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dilatatum (Dalis Grass), Eragrostis gummiflua (Gum Grass), E. plana (Tough Love Grass) and
Aristida scabrivalis. Much of the seep areas in the northern p