


View of the main channel of the river which is clearly define with a strong, perennial flow. |

View fo the floodplain of the river where obligate wetland grasses indicate that wetland
conditions occur, at least on a seasonal basis.

Urban area: Wepener

Watercourse name: Coordinates of survey: Flow regime:
#1 Unnamed S 29.734319°, E 27.007866° | Seasonal valley-bottom
wetland

Description of watercourse:

A relatively small system forming a tributary of the #3 Sandspruit system to the north. The
wetland originates a short distance to the south of the town but still within the municipal grazing
areas. It flows from south to north and follows a linear flow pattern. It may form a distinct
channel in some areas, however, naturally and large portions of the system which is situated
in a shallow valley within the undulating terrain is largely without a channel. Consequently, here
it forms an unchanneled valley-bottom wetland rather than a stream. However, as indicated, a
channel is present in some sections and consequently this system can be regarded as mixture
of an unchanneled valley-bottom wetland and a channel wetland. This condition is however
also considered to be modified to a significant degree. It was noted that the origin of the system
and surrounding catchment is affected by high levels of overgrazing by domestic stock which
leads to high levels of trampling within the system and an increased sediment load. This all
leads to a decrease in vegetation cover within the system and increased erosion. It was
therefore notable that erosion of the wetland system, including head cutting was a pronounced
impact. Together with these impacts the runoff velocity increases and with erosion results in
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channel formation within the wetland. It should therefore be clear that the wetland system has
become significantly modified from the natural condition. Obligate wetland grasses dominate
the main channel of the system. This confirms the presence of wetland conditions along the
wetland system. Terrestrial species are also abundant and indicate the small nature of the
system and also the seasonal wetland conditions. The soils sample taken contain clear mottling
and a grey matrix and also confirm at least seasonal wetland conditions and the system must
without a doubt be regarded as a wetland system. No exotic species were noted though it was
clear that erosion has caused significant modification of it.

Dominant plant species:
Diplachne fusca (OW), Cymbopogon pospischillii, Berkheya macrocephala, Salvia verbenaca,
Lycium horridum, Themeda ttriandra, Cynodon dactylon.

Protected plant species:
None observed

Wetland type:
Unchanneled valley-bottom wetland with erosion into a channel wetland system.

Soil sample:

Note severe head cutting and erosion ithine etlan system.

Urban area: Wepener

Watercourse name: | Coordinates of survey: | Flow regime:
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#2 Unnamed S 29.738905°, E 27.017476° Seasonal valley-bottom
wetland

Description of watercourse:

A relatively small system forming a tributary of the #3 Sandspruit system to the north, it is also
very similar to #1 wetland system. The wetland originates a short distance to the south of the
town but still within the municipal grazing areas. It flows from south to north and follows a linear
flow pattern. It may form a distinct channel in some areas, however, naturally and large portions
of the system which is situated in a shallow valley within the undulating terrain is largely without
a channel. Consequently, here it forms an unchanneled valley-bottom wetland rather than a
stream. However, as indicated, a channel is present in some sections and consequently this
system can be regarded as mixture of an unchanneled valley-bottom wetland and a channel
wetland. This condition is however also considered to be modified to a significant degree. It
was noted that the origin of the system and surrounding catchment is affected by high levels
of overgrazing by domestic stock which leads to high levels of trampling within the system and
an increased sediment load. This all leads to a decrease in vegetation cover within the system
and increased erosion. It was therefore notable that erosion of the wetland system, including
head cutting was a pronounced impact. Together with these impacts the runoff velocity
increases and with erosion results in channel formation within the wetland. It should therefore
be clear that the wetland system has become significantly modified from the natural condition.
Obligate wetland grasses dominate the main channel of the system. This confirms the
presence of wetland conditions along the wetland system. Terrestrial species are also
abundant and indicate the small nature of the system and also the seasonal wetland conditions.
The soils sample taken contain clear mottling and a grey matrix and also confirm at least
seasonal wetland conditions and the system must without a doubt be regarded as a wetland
system. No exotic species were noted though it was clear that erosion has caused significant
modification of it.

The wetland system #1 and #2 is taken as representative of two identical wetland system
adjacent to them.

Dominant plant species:
Diplachne fusca (OW), Cymbopogon pospischillii, Berkheya onopordifolia, Cyperus marginatus
(OW), Persicaria sp., Moraea pallida, Nenax microphylla, Lycium horridum.

Protected plant species:
None observed

Wetland type:
Unchanneled valley-bottom wetland with erosion into a channel wetland system.

Soil sample:
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View of the wetlan sem where a channel is largely absent. Howeer note ignifican
erosion and which is clearly leading to channel formation.

Another view of the wetland system where a channel sbent. However, note extensive head
cutting in the foreground.

Urban area: Wepener

Watercourse name: | Coordinates of survey: | Flow regime:
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#3 Unnamed S 29.704529°, E 27.044678° Valley bottom wetland and
S 29.708828°, E 27.048182° resulting stream

Description of watercourse:

An extensive wetland system which occurs on the plateau of the large mountain to the north
and east of the town. This wetland system originates on the plateau. The plateau receives a
significantly higher rainfall than lower lying areas. It is also flat to undulating and water does
not drain quickly from it. Instead groundwater and surface runoff drain from the surrounding
slopes and accumulate on the relatively flat plateau where this extensive wetland system is
then formed. This description therefore indicate that these wetland areas form broad valley-
bottom wetlands without channels. These wetland areas slowly seep toward the cliff edge and
as water flow nears the cliff, channels become visible. These channels or streams drain over
the cliff edge via small waterfalls or ravines. They all form tributaries of the Sandspruit. These
wetlands and their resultant streams are also heavily affected by overgrazing and trampling by
domestic stock. This is especially evident as the wetland transitions into a stream system. Here
trampling leads to erosion which promotes head cutting and erodes into the wetland areas.
The impact and modification this has on the wetland system is high and lead to extensive
degradation of the wetland areas. Obligate wetland grasses dominate the wetland system.
Where the wetland drains in to the stream system and at the cliff edge, shrubs and other
terrestrial growth forms become more prominent on the banks though obligate wetland grasses
still dominated the main channel. This confirms the presence of wetland conditions along the
wetland system. The soils sample taken contain clear mottling and a grey matrix and also
confirm at least seasonal wetland conditions and the system must without a doubt be regarded
as a wetland system. Exotic shrubs were noted along the banks of the stream and is indicative
of disturbance.

The wetland system and resulting stream forms part of an extensive network on the mountain
plateau and slopes and is taken as representative of several similar systems adjacent to it on
the plateau.

Dominant plant species:
Valley-bottom wetland portion: Diplachne fusca (OW), Eragrostis sp., Ranunculus multifidus.

Stream channel portion: Rhamnus prinoides, *Rosa eglanteria, Searsia lancea, Buddleja
salviifolia, Maytenus heterophylla, Searsia divaricata, Tarchonanthus minor, Crassula
lanceolata, Asplenium aethiopicum, Pennisetum spahecelatum (OW), Agrostis lachnantha
(OW).

Protected plant species:
None observed

Wetland type:
Unchanneled valley-bottom wetland draining into a channelled stream system or ravine.

Soil sample:
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herethe etland drains into a channel, erosion is extensive and highly problematic.
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Head cutting is quite proinent aIn t

s

High levels of tramplin withithe stream cause extesive erosion
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The stream system drains down the cliff edge by means of a small waterfall (not flowing at the
time of the survey due to the current season).

Urban area: Wepener

Watercourse name: Coordinates of survey: Flow regime:

#5 Sandspruit S 29.748487°, E 27.052997° Seasonal river system
S 29.727015°, E 27.032043°
S 29.718780°, E 26.984965°

Description of watercourse: Wepener and the Sandspruit is located near the Lesotho border
and consequently a large portion of the catchment of the river is situated in rural village and
urban areas especially the upper reaches of the river and will undoubtedly also contribute
significant impacts on the river in the form of increased storm water runoff, increased sediment
and refuse and pollutants associated with urban areas. The town of Wepener itself is also
visibly contributing significantly toward these urban impacts as well and algal blooms in the
river are indicative of high volumes of nutrients entering the river. The area and at the origin of
the river is subjected to high levels of domestic stock grazing. The overgrazing and destruction
of vegetation also decreases the vegetation cover and together with trampling also increase
sediment load within the river. The Sandspruit is a tributary of the Caledon River and
confluences with it immediately west of the town of Wepener. It is also considered a significant
contributor of sediment to this system. The Caledon River is naturally of high turbidity and
carries a concerning high sediment load. The slopes and erodibility of soils in the area increase
sediment deposition. Severe soil erosion in the area is also a contributing factor. This amount
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of sediment that is mobilised due to poor range management is also exacerbated by many
factors such as land use, topography, climate, erodability of soil, rainfall and runoff
(ORASECOM 2007 & 2008).

A well-defined main channel is present with a quite extensive floodplain also being evident.
Large volumes of sand are being deposited along the river during large floods and this cause
obstructions to flow and leads to the formation of extensive floodplain wetlands along the river.
Due to seasonal flooding as well as constant sand deposition the main channel and banks of
the river contain only sparse vegetation with trees common in the floodplain. The sparse
vegetation that is present do however consists largely of obligate wetland species confirming
the presence of wetland conditions. Due to the sandy soils they do not exhibit clear soil wetness
indicators though the presence of obligate wetland plants are sufficient to indicate the presence
of wetland conditions. Those portions within the floodplain forming clear wetland areas do
however contain an abundance of obligate wetland plants as well as wetland soils. The
presence of an abundance of exotic trees in the floodplain are also an indication of a degraded
riparian component.

Dominant plant species:

Diplachne fusca (OW), Cynodon dactylon, *Verbena bonariensis, Agrostis lachnantha (OW),
Salix mucronata, *Nicotiana glauca, *Xanthium spinosum, Chloris virgata, Moraea pallida,
Lycium horridum, Aristida congesta, *Populus x canescens, Paspalum distichum (OW),
*Gleditsia triacanthos, Gomphostigma virgatum (OW), Searsia pyroides, *Bidens bipinnata,
Eragrostis lehmanniana, *Schoenoplectus tabernaemontani, *Pyracantha angustifolia,
*Eucalyptus camaldulensis.

Floodplain wetlands: Diplachne fusca (OW), Eleocharis sp. (OW).

Protected plant species:
None observed

Wetland type:
Channel and floodplain wetland.

Soil sample:

Sandspruit channel
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Floodplain wetland

View of the main channel of the Sandspruit. Note a large and wide channel containing no active
flow during winter, with banks largely devoid of vegetation. Note also exotic trees in the
background.

A

Vie‘w of the Sandspruit in the urban area.
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View of one of the large roodean wetlands along the Sandspruit.

Urban area: Wepener

Watercourse name: Coordinates of survey: Flow regime:
#6 Caledon River S 29.715632°, E 26.984420° Perennial river system
S 29.722251°, E 26.977745°

Description of watercourse: Soil samples taken along the bank of the river are largely devoid
of any characteristics indicating wetland conditions. This may be attributed to the sandy nature
of the soil, the constant movement of moisture/water and aerating of the soils during flooding.
However, a narrow strip along the marginal zone and lower portion of the lower zone of the
river bank does contain wetland characteristics and this is also substantiated by obligate
wetland species. Observed obligate wetland species include Persicaria lapathifolia, Cyperus
difformis, C. marginatus, Paspalum distichum, Agrostis lachnantha and Phragmites australis.

The hydrology of the river is impacted on by several factors. The extensive crop cultivation and
overgrazing decrease vegetation cover and increase runoff into the river. The inter basin
transfers from the Katse water scheme into the Caledon River would also lead to a change in
the hydrology of the river. Large portions of the catchment is utilised for crop production. These
include dryland as well as irrigated crops. This results in increased sediment runoff. This is
further exacerbated by the topography, rainfall and erodability of the soil. Coupled with the
agricultural activities is an increase in nutrient load (Nitrogen and Phosphorous fertilisers) and
pesticides. Extensive human settlement occurs in the catchment of the river and in close
proximity to the river. These settlements include Wepener, Mabotse, Chere and Sekameng.
These settlements all contribute to increased runoff, pollutants and sediment. Industrial
pollutants are an emerging but serious problem and most discharges from industry flows into
the Caledon River. It is known that the water in the Caledon (Mohokare) River is naturally of
high turbidity and carries a concerning high sediment load. However, poor management
practises result in high sediment yields. The slope as well as the erodability of the soils in the
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upper Caledon catchment leads to increased sediment deposition. Severe soil erosion,
especially in the Caledon system, is a contributing factor. This amount of sediment that is
mobilised due to poor range management is also exacerbated by many factors such as land
use, topography, climate, erodability of soil, rainfall and runoff (ORASECOM 2007 & 2008).
Therefore it must be clear that although the river has a naturally high sediment load the poor
management of the catchment rangeland has significantly exacerbated the sediment impact
on the Caledon River. The catchment and river bank itself is heavily overgrazed. Other impacts
associated with human impacts and trampling by domestic stock also add to the degradation
of the river banks. Overgrazing and trampling by domestic stock decrease the vegetation cover,
this in turn leads to higher soil erosion, which in turn leads to a further decrease in vegetation
cover. This forms a negative feedback loop. The above paragraph is considered to encapsulate
the highest impacts on the river catchment and river itself.

The riparian thicket and river banks here is dominated by exotic and invasive weed and tree
species. This heavy infestation is considered an indication of the degraded and transformed
nature of the vegetation brought about by a long history of human activities in this area.

Dominant plant species:

*Salix fragilis, *Salix babylonica, *Populus deltoides, *Robinia pseudoacacia, *Nicotiana
glauca, *Acacia dealbata, *Pyracantha angustifolia, *Tamarix chinensis, *Populus simonii,
*Populus x canescens, Cynodon dactylon, Eragrostis lehmanniana, Chloris virgata, Aristida
congesta, Pogonarthria squarrosa, Sporobolus fimbriatus, Artemisia afra, Searsia pyroides,
Asparaqus larcinus, Diospyros lycioides, *Cichorum intybus, *Richardia brasiliensis, *Papaver
aculeatum, *Bidens bipinnata, *Datura stramonium, *Xanthium strumarium, *Conyza albida,
*Tagetes minuta, *Datura stramonium, *Bidens pillosa, *Bidens formosa, *Argemone
ochroleuca, Echinochloa colona, Setaria pallide-fusca, Persicaria lapathifolia, Rumex
lanceolatus, Phragmites australis (OW), Juncus effusus (OW), Cyperus fastigiatus (OW),
Cyperus congestus (OW), Paspalum distichum (OW), Panicum coloratum (FW), Phragmites
australis (OW),  Polygonum aviculare, Tagetes minuta, Agrostis lachnantha (OW),
Gomphostigma virgatum (OW), Cyperus difformis (OW), C. marginatus (OW).

Protected plant species:
None observed

Wetland type:
Channel and floodplain wetland.

Soil sample:

4 ¢
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Panorama of the roodIin of the Caledon River at the site. Note a short rass Iaye dominated
by pioneer species and a significant infestation by a variety of exotic tree species.

View of the river, note the extensive sand deposit
zones are indicated here.

)a Iowr (II)

.T margial (blue

%

View of the bank of the river with the narrow mariné] (blue), lower (yellow) and upper (red)
zones indicated. Note the marginal and lower zones dominated by low grass and herbaceous
species with trees present in the upper zone.

Urban area: Vanstadensrus

Watercourse name: Coordinates of survey: Flow regime:
#1 Unnamed S 29.992174°, E 27.000629° Valley-bottom wetland
system

Description of watercourse:

A relatively small system forming a tributary of the #3 Witspruit tributary system to the north.
The wetland originates a short distance to the south of the town within the adjacent grasslands.
It flows from south to north and follows a linear flow pattern. It may form a distinct channel in
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some areas, however, naturally and large portions of the system which is situated in a shallow
valley within the undulating terrain is largely without a channel. Consequently, here it forms an
unchanneled valley-bottom wetland rather than a stream. However, as indicated, a channel is
present in some sections and consequently this system can be regarded as mixture of an
unchanneled valley-bottom wetland and a channel wetland. This condition is however also
considered to be modified to a significant degree. It was noted that surrounding catchment is
affected by high levels of overgrazing by domestic stock which leads to high levels of trampling
within the system and an increased sediment load. This all leads to a decrease in vegetation
cover within the system and increased erosion. It was therefore notable that erosion of the
catchment was high and consequent sediment load in the wetland also high. Together with
these impacts the runoff velocity increases and with erosion results in channel formation within
the wetland. It should therefore be clear that the wetland system has become significantly
modified from the natural condition. Obligate wetland grasses dominate the main channel of
the system. This confirms the presence of wetland conditions along the wetland system.
Terrestrial species are also abundant and indicate the small nature of the system and also the
seasonal wetland conditions. The soils sample taken contain clear mottling and a grey matrix
and also confirm at least seasonal wetland conditions and the system must without a doubt be
regarded as a wetland system. Exotic weeds are present though not abundant and are also an
indication of disturbance.

Dominant plant species:

Diplachne fusca (OW), Juncus rigidus (OW), Cyperus marginatus (OW), Lycium horridum,
Cynodon dactylon, Pseudognaphalium luteo-album, Chloris virgata, Eragrostis lehmanniana,
Moraea pallida, Salsola sp., *Xanthium spinosum.

Protected plant species:
None observed

Wetland type:
Unchanneled valley-bottom wetland with erosion into a channel wetland system.

Soil sample:
- g 3
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iew of the wetland system. Wetland grasses ére cleérl present, note als the absence of a
clear channel here and urban refuse is also visible in the wetland.

noher view f the wetland, here with a prominent pool in the main channel. Noe again urban
refuse as well as high sediment load (brown water colouration).

Urban area: Vanstadensrus

Watercourse name: Coordinates of survey: Flow regime:

#2 Witspruit tirbutary S 29.983179°, E 27.018317° Perennial stream system
S 29.983110°, E 27.001200°
S 29.988240°, E 26.995013°

Description of watercourse: A small but prominent stream system flows through the town of
Vanstadesnrus. It is a direct tributary of the Witspruit flowing into it adjacent and to the west of
the town. An overall description of the impacts on the Witspruit with a focus on the affected
tributary should therefore provide an adequate description of the condition of this system
located within the MOSS of Vanstadensrus.

The hydrology of the stream is affected by several significant impacts. The Vanstadensrus and
Egmont Dams are quite large and situated a short distance upstream. These will have a
significant impact on the flow and flooding regime. These dams act as flood regulators,
whereby moderate and large flooding events are contained and prevented from flooding the
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downstream reaches. The impact this has on the riparian community, the aquatic fauna,
sediment load and connectivity of the stream is high. In addition, the dams contain a large
volume of water on a perennial basis and this will result in a slow release of water year-round.
Where this stream would have been strictly seasonal this now results in a low and slow
baseflow which results in a modification from seasonal to perennial.

A significant portion of the catchment has been utilised for dryland crop cultivation. This will
contribute significant amounts of sediment to the system. The area and at the origin of the
Witspruit is subjected to high levels of domestic stock grazing. The overgrazing and destruction
of vegetation also decreases the vegetation cover and together with trampling also increase
sediment load within the river.

A well-defined main channel is present with the floodplain being narrow and not extensive since
the stream is situated in the foothills and therefore drains with higher velocity. As indicated, the
upstream dams will also significantly modify flooding of the floodplain. Obligate wetland
vegetation dominate the main channel and banks confirming the presence of wetland
conditions. Aquatic herbaceous species were also quite abundant. Soils also exhibit a clear
grey matrix and mottling further confirming wetland conditions. Trees are also abundant within
the floodplain and in some area invasive tree species were also prominent being an indication
of a degraded riparian component.

Dominant plant species:

Diplachne fusca (OW), Cynodon dactylon, Juncus rigidus (OW), Ludwigia sp., Berkheya
onopordifolia, Salvia verbenaca, Moraea pallida, Limosella grandiflora, Marsilea sp.,
*Schkuhria pinata, *Pyracantha angustifolia, Pseudognaphalium luteo-album, Cyperus longus
(OW), *Rosa eglanteria, Eragrostis biflora, Gomphostigma virgatum, Vachellia karroo, *Azolla
filiculoides, *Populus x canescens, Crassula natans, Maytenus undata, *Gledeitsia tracanthos.

Protected plant species:
None observed

Wetland type:
Channel and floodplain wetland.

Soil sample:
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View of the main chanel of te itpit tbutary. Note abundan wetlan rushes along the
banks.

A o5 =R e

. Note trees are abundant along the banks.

View of the ream, donstrea of the staesrus D. Notextensive ramplng and
erosion along the right bank.
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View of the spillway fro the da and into the Witspruit tributary.

4.3 Overview of terrestrial fauna

Given the urban nature of the entire study area, the fragmentation of habitat and the degradation
caused to remaining natural vegetation caused by such urban areas it is anticipated to be
relatively unlikely that species of conservation significance will occur. In addition, it is notable that
in communal grazing areas, herdsmen make use of a large number of herding dogs and these
will also have a significant impact on the local mammal population. Despite this, and as a result
of the large extent of these urban areas, it does however remain a low possibility that fauna of
conservation importance may occur. However, given the large extent of the study area, it will
likely still contain a varied faunal population with relatively high diversity. The study area also has
a very large extent and consequently will be able to sustain population dynamics at a much larger
scale, i.e. localised migration, varied genetic pool, unique habitats for reclusive and rare species.
Furthermore, it should be kept in mind that watercourses sustain a higher biomass than
surrounding terrestrial habitats and therefore often provide food and water for animals normally
not frequenting these habitats. In addition, watercourses often sustain a unique aquatic faunal
community only adapted to these habitats and not able to survive in other terrestrial
environments. This is more pronounced in perennial systems which have a baseflow throughout
the year. In contrast, ephemeral and seasonal systems only have active flow for short periods
during the rainy season and as a result the aquatic fauna is adapted to a period of dormancy.

Table 21: Red Listed mammals likely to occur in the study area (Child et al 2016).

Common name Scientific name Status

SA hedgehog Erinaceus frontalis Near Threatened
Dent’s horseshoe bat Rhinolopus denti Near Threatened
Striped Weasel Poecilogale albinucha Near Threatened
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White-tailed mouse Mastomys albicaudatus Vulnerable

Small spotted cat Felis nigripes Vulnerable

Vaal Rhebok Pelea capreolus Near Threatened
Serval Leptailurus serval Near Threatened
Brown Hyena Hyaena brunnea Near Threatened
Southern African Vlei Rat Otomys auratus Near Threatened
African Clawless Otter Aonyx capensis Near Threatened

One of the main purposes of the MOSS is to retain and preserve unique habitats, areas of high
diversity and similar sensitive areas which has perhaps become threatened by development. It
is therefore of higher importance to focus on the preservation of the habitat of fauna instead of
trying to preserve the animal itself. If habitat is adequately preserved and maintained the animals

themselves will by default also be adequately preserved.

Table 22: Mammal species observed in urban areas.

Species "
c 2
2| o |2 3 e
5128 |c|2|5|8
E 2| 2|2 8|8 %
S 5 |&|3 |3 | & |5
m o |- | »w | a|=|>

Cryptomys hottentotus (Common Molerat) X | X | X | X | X | X X

Pedetes capensis (Springhare) X X

Atilax paludinosus (Water Mongoose) X

Cynictis penicillata (Yellow Mongoose) X[ X | X | X | X | X X

Orycteropus afer (Aardvark) X X | X

Pelea capreolus (Vaal Rhebok) X

Xerus inauris (Groundsquirrel) X [ X | X | X | X | X X

Rabdomys pumilio (Striped Mouse) X

Hystrix africaeaustralis (Porcupine) X | X | X X

Lepus capensis (Cape Hare) X X

Lepus saxatilis (Scrub Hare) X X

Procavia capensis (Rock Hyrax) X X

Sylvicapra grimmea (Common Duiker) X

Raphicerus campestris (Steenbok) X | X | X

Pronolagus rupestris (Smith's Red Rock | X

Rabbits)

Suricata suricatta (Suricates) X X

Chlorocebus pygerythrus (Vervet Monkeys) X

Table 23: Likely faunal species in the region.

Order Family | Scientificname | Common name
Phylum Vertebrata; Class Amphibia
Aneura
Breviceptidae Poyntonophrynus Southern Pygmy
vertebralis Toad
Bufonidae Amietophrynus Raucous Toad
rangeri
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Amietophrynus Gutteral Toad
gqutteralis
Vandijkophrynus Karoo Toad
gariepensis
Hyperoliidae Kassina Bubbling Kassina
senegalensis
Pipidae Xenopus laevis Common Platanna
Pixycephalidae Cacosternum Boettger's Caco
boettgeri
Cape River Frog Amietia fuscigula

Common River Frog

Amieta angolensis

Giant Bullfrog Pixycephalus
adspersus

Tremolo Sand Frog | Tomopterna
cryptotis

Tandy’s Sand Frog

Tomopterna tandyi

Phylum Vertebrata; Class Reptilia

Testudines Testudinidae Geochelone pardalis | Leopard Tortoise
Homopus femoralis | Greater Padloper
Psammobates Kalahari Tent
oculiferus Tortoise
Trionychidae Pelomedusa subrufa | Marsh Terrapin
Squamata Typhlopidae Rhinotyphlops Delalande’s  Blind
lalandei Snake
Leptotyphlopidae Leptotyphlops Peter's Thread
scutifrons Snake
Leptotyphlopidae Lycodonomorphus Common Brown
rufulus Water Snake
Atractaspidae Atractaspis bibronii Bibron’s  burrowing
Asp
Colubridae Lamprophis Brown House Snake
fuliginosus
Lamprophis aurora Aurora House Snake
Lycophidion capense | Cape Wolf Snake
Pseudaspis cana Mole Snake

Prosymna sundevallii

Sundevall's  Shovel-
snout

Psammophylax Rhombic
rhombeatus Skaapsteker
Psammophis Karoo Sand Snake
notostrictus

Psammophis Cape Fork-marked
leightonii Snake

Psammophis crucifer | Cross-marked Snake
Dasypeltis scabra Common Egg Eater
Crotaphopeltis Red-lipped Snake
hotamboeia

Telescopus Eastern Tiger Snake
semiannulatus
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Dispholidus typus Boomslang
Elapinae Elapsoidea Boulenger's  Garter
boulengeri Snake
Elapsoidea Sundevall's  Garter
sundevallii Snake
Naja nivea Cape Cobra
Hemachatus Rinkhals
haemachatus
Viperidae Bitis arietans Puff Adder
Amphisbaenidae Zygaspis quadrifrons | Cape Spade-
snouted Worm
Lizard
Scincidae Acontias gracilicauda | Thin-tailed Legless
Skink
Mabuya capensis Cape Skink
Mabuya striata Striped Skink
Mabuya sulcata Western Rock Skink
Mabuya variegate Variegated Skink
Lacertidae Ichnotropis Common Rough-
squamulosa scaled Lizard
Nucras intertexta Spotted Sandveld-
Lizard
Pedioplanis Spotted Sand lizard
lineocellata
Nucras holubii Holub’s Sandveld
Lizard
Gerrhosaurus Yellow-throated
flavigularis Plated Lizard
Cordylus polyzonus | Karoo Girdled Lizard
Varanidae Varanus albigularis Rock Monitor
Varanus niloticus Water Monitor
Agamidae Agama aculeate Ground Agama
Agama atra Southern Rock
Agama
Agama hispida Southern Spiny
Agama
Chamaeleonidae Chamaeleo dilepis Flap-neck
Chameleon
Gekkonidae Lygodactylus Cape Dwarf Gecko
capensis
Pachydactylus Bibron’s Thick-toed
bibronii Gecko
Pachydactylus Cape Thick-toed
capensis Gecko
Pachydactylus Marico Thick-toed
mariquensis Gecko

Phylum Vertebrata; Class Mammalia

Chiroptera

Molossidae

Tadarida aegyptiaca

Egyptian Free-tailed
Bat
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Rhinolophidae

Rhinolophus clivosus

Geoffroy's
Horseshoe Bat

Vespertilionidae

Neoromicia capensis

Cape Serotine

Insectivora Chrysochloridae Chlorotalpa sclateri a((:)lla;ers Golden
Erinaceidae Atelerix frontalis Hedgehog
- Eastern Rock
Macroscelididae Elephantulus myurus Elephant Shrew
Soricidae Suncus varilla Lesser Dwarf Shrew
Crocidura cyanea Reddish-grey musk
shrew
Elephantulus myurus | Rock Elephant
Shrew
Chlorotalpa sclateri | Sclater's Golden
mole
Rodentia Bathyergidae Cryptomys Common Molerat
hottentotus
Muridae Tatera leucogaster Bushveld Gerbil
Mastomys coucha Multimammate
Mouse
Desmodillus Cape Short-tailed
auricularis Gerbil
Saccostomys Pouched Mouse
campestris

Graphyurus murinus

Woodland dormouse

Otomys angolensis

Angoni vlei rat

Otomys iroratus Vlei rat

Otomys auratus Soqthern African
Vlei Rat

Otomys saundersiae | Saunders' Vlei Rat

Otomys sloggetti Sloggett's Rat

Rabdomys pumilio Striped mouse

Mus musculus

House mouse

Mus minutoides

Pygmy mouse

Mastomys natalensis | Multimammate
mouse

Aethomys Namaqua rock

namaquensis mouse

Aethomys Red veld rat

chrysophilus

Rattus rattus House rat

Desmodillus Short-tailed gerbil

auricularis

Gerbillus paeba Hairy-footed gerbil

Gerbilliscus Bushveld Gerbil

leucogaster

Gerbilliscus brantsii | Highveld Gerbil
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Mastomys White-tailed mouse
albicaudatus
Malacothrix typica Large-eared mouse
Dendromys Grey climbing
melanotis mouse
Sciuridae Xerus inauris Cape Ground
Squirrel
Pedetidae Pedetes capensis Spring Hare
Hystricidae Hystrix South African
africaeaustralis Porcupine
Lagomorpha Leporidae Lepus saxatilis Scrub Hare
Lepus capensis Cape Hare
Carnivora Canidae Canis mesomelas Canis mesomelas
Otocyon megalotis Bat-eared Fox
Vulpes chama Cape Fox
Herpestidae Suricata suricata Meerkat
Atilax paludinosus Marsh Mongoose
Cynictis penicillata Yellow mongoose
Herpestes Cape Gray
pulverulentus Mongoose
Herp e§tes Slender Mongoose
sanguineus
Mustelidae Ictonix striatus Zorilla
Poecilogale Striped Weasel
albinucha
Aonyx capensis African Clawless
Otter
Protelidae Proteles cristatus Aardwolf
Viverridae Common Large-
Genetta maculata
spotted Genet
Genetta genetta Common Genet
Cape Genet (Cape
Genetta tigrina Large-spotted
Genet)
Felidae Caracal caracal Caracal
Felis nigripes Black-footed Cat
Felis sylvestris Wild Cat
Hyaenidae Hyaena brunnea Brown Hyena
Leptailurus serval Serval
Tubulidentata Orycteropidae Orycteropus afer Aardvark
Primates Cercopithecidae Chlorocebus Vervet Monkey
pygerythrus
Hyracoidea Procaviidae Procavia capensis Cape Rock Hyrax
Artiodactyla Bovidae Tragelaphus Kudu
strepsiceros
Antidorcas Springbok
marsupialis
Pelea capreolus Vaal Rhebok
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Raphicerus
campestris

Steenbok

Redunca arundinum

Southern Reedbuck

Redunca fulvorufula

Mountain Reedbuck

Sylvicapra grimmia

Common Duiker
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5. Biodiversity condition and sensitivity rating

A brief overview of each urban area will be provided which should give a general indication of
the condition and importance of these areas. For the Bloemfontein, Botshabelo and Thaba Nchu
areas this will be restricted to the delineated MOSS while for the Soutpan, Dewetsdorp, Wepener
and Vanstadensrus areas this will be restricted to the municipal communal areas around the
towns.

5.1 Overall condition of the study area
5.1.1 Bloemfontein

Habitat diversity and species richness: The MOSS consists largely of a series of hills and
ridges around the city although some plains, watercourses and wetlands are also included. The
diversity of habitats included within the MOSS is substantial and as a consequence the species
diversity is also regarded as high.

Presence of rare and endangered species: From the limited surveys conducted as well as
previous and desktop data it is quite clear that the Bloemfontein MOSS contains a large amount
of protected species with many also regarded as being rare or uncommon. No Red Listed species
could be identified though the likelihood remain and despite this is still regarded as a high value.

Ecological function: The ecological functioning of the Bloemfontein MOSS has been modified
to some degree. Large portions of the MOSS has already been transformed by agricultural and
urban development and these portions decrease the functioning of the MOSS. The aim of the
MOSS is to preserve sensitive habitats and vegetation types, watercourses and wetlands and
provide a functioning ecological system within an urban setting and therefore the ecological
functioning of the MOSS must be regarded as high.

Degree of rarity/conservation value: Overall the MOSS should be regarded as having a high
conservation value. Though some portions have been transformed, even they should be
regarded as having at least a moderate conservation value since they still provide a function
within the MOSS. Some areas such as CBA areas and watercourses and wetlands are regarded
as having a very high conservation value.

Percentage ground cover: Overall the percentage ground cover is moderate. Although the
majority of the MOSS is still largely natural and in good condition, significant portions has been
transformed by agricultural and urban development which decreases the natural percentage
ground cover.

Vegetation structure: Overall, the vegetation structure of the MOSS is natural to a large degree
though modification as a result of infestation by exotic species, especially trees does cause some
modification of the vegetation structure. This was especially evident along watercourses.

Infestation with exotic weeds and invader plants: In general, the infestation of exotic species
is relatively low. However, invasive trees are abundant along larger watercourses such as the
Bloemspruit and Renosterspruit. Invasive succulent species were also notable where
disturbance in the hills and ridges were present.
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Degree of grazing/browsing impact: The MOSS falls largely within private property but with
municipal areas also covering a significant portion. However, communal grazing was not notably
high. A few areas being utilised as grazing and browsing for introduced game did indicate high
levels of overstocking and overall this impact is considered as moderate.

Signs of erosion: Since overgrazing is only occurring at moderate levels and as indicated, the
majority of the MOSS is still natural, overall the amount of erosion is only regarded as moderate.

Terrestrial animals: The Bloemfontein MOSS is quite extensive and contains substantial natural
areas. Consequently a varied and diverse mammal population is likely to occur. However, due
to the urban setting and impacts associated with it, the likelihood of rare or endangered mammals
occurring is relatively low. Overall, the mammal population is considered to be moderate in terms
of diversity but low in terms of the likelihood of rare or endangered species occurring.

Table 24: Biodiversity Sensitivity Rating for the Bloemfontein MOSS.

Low (3) Medium (2) | High (1)
Vegetation characteristics
Habitat diversity & Species richness 1
Presence of rare and endangered species 1
Ecological function 1
Uniqueness/conservation value 1
Vegetation condition
Percentage ground cover 2
Vegetation structure 2
Infestation with exotic weeds and invader plants or | 3
encroachers
Degree of grazing/browsing impact 2
Signs of erosion 2
Terrestrial animal characteristics
Presence of rare and endangered species 2
Sub total 3 10 4
Total 17

5.1.2 Botshabelo

Habitat diversity and species richness: The MOSS consists almost exclusively of hills, ridges
and mountainous terrain with only small portions of plains being represented. Numerous
wetlands and watercourses have their origins in these mountainous areas which does contribute
toward habitat diversity. The mountainous terrain contain a highly variable topography which
significantly contributes toward habitat diversity and the survey also indicated a relatively high
species diversity.

Presence of rare and endangered species: From the limited surveys conducted as well as
previous and desktop data it is quite clear that the Botshabelo MOSS contains quite a high
number of protected species with several also regarded as being rare or uncommon. No Red
Listed species could be identified though the likelihood remain and despite this is still regarded
as a high value.
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Ecological function: The ecological functioning of the Botshabelo MOSS is still largely intact
though some impacts do cause some modification. The majority of the MOSS s intact though
overgrazing by domestic livestock was noted to be very high close to urban areas and still
significant in areas further away. This leads to a decrease in species diversity and a modification
of the species composition and vegetation structure. However, as vegetation is still largely intact
and contain sensitive habitats and vegetation types, watercourses and wetlands and provide a
functioning ecological system within an urban setting the functioning of the MOSS must be
regarded as high.

Degree of rarity/conservation value: Overall the MOSS should be regarded as having a high
conservation value. It remains largely intact and contains unique habitats centred around
mountainous areas with a large amount of watercourses and wetlands.

Percentage ground cover: Overall the percentage ground cover is quite low. It was notable that
overgrazing by domestic livestock significantly decreases the vegetation cover.

Vegetation structure: Overall, the vegetation structure of the MOSS is natural to a large degree
though modification as a result of overgrazing leads to an increase in shrubby species which
leads to some modification.

Infestation with exotic weeds and invader plants: In general, the infestation of exotic species
is relatively low. However, invasive weeds and succulent plants are prominent in areas of high
overgrazing and general disturbance such as along watercourses. Overall this is considered as
moderate.

Degree of grazing/browsing impact: The MOSS falls largely within communal areas which is
utilised for grazing by domestic livestock. These is not currently any grazing regime being
followed and together with high stocking levels this leads to a high amount of overgrazing.

Signs of erosion: Since overgrazing is quite high and coupled with the uneven terrain this leads
to quite high levels of erosion, both sheet and gulley erosion was evident in many areas.

Terrestrial animals: The Botshabelo MOSS is quite extensive and contains substantial natural
areas. Consequently a varied and diverse mammal population is likely to occur. However, due
to the urban setting and impacts associated with it, the likelihood of rare or endangered mammals
occurring is relatively low. Furthermore, extensive overgrazing and the use of herding dogs will
also have a significant impact on the mammal population. Overall, the mammal population is
considered to be moderate in terms of diversity but low in terms of the likelihood of rare or
endangered species occurring.

Table 25: Biodiversity Sensitivity Rating for the Botshabelo MOSS.
Low (3) Medium (2) | High (1)

Vegetation characteristics

Habitat diversity & Species richness
Presence of rare and endangered species
Ecological function
Uniqueness/conservation value

—_ =

Vegetation condition
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Percentage ground cover 3

Vegetation structure 2
Infestation with exotic weeds and invader plants or 2
encroachers

Degree of grazing/browsing impact 3

Signs of erosion 3

Terrestrial animal characteristics

Presence of rare and endangered species 2
Sub total 9 6 4
Total 19

5.1.3 Thaba Nchu

Habitat diversity and species richness: The MOSS consists exclusively of hills, ridges and
mountainous terrain with plains being almost completely absent. Numerous wetlands and
watercourses have their origins in these mountainous areas which does contribute toward habitat
diversity. The mountainous terrain contain a highly variable topography which significantly
contributes toward habitat diversity and the survey also indicated a relatively high species
diversity.

Presence of rare and endangered species: From the limited surveys conducted as well as
previous and desktop data it is quite clear that the Thaba Nchu MOSS contains quite a high
number of protected species with several also regarded as being rare or uncommon. No Red
Listed species could be identified though the likelihood remain and despite this is still regarded
as a high value.

Ecological function: The ecological functioning of the Thaba Nchu MOSS s still largely intact
though some impacts do cause some modification. The majority of the MOSS s intact though
overgrazing by domestic livestock was noted to be very high close to urban areas and still
significant in areas further away. This leads to a decrease in species diversity and a modification
of the species composition and vegetation structure. However, as vegetation is still largely intact
and contain sensitive habitats and vegetation types, watercourses and wetlands and provide a
functioning ecological system within an urban setting the functioning of the MOSS must be
regarded as high.

Degree of rarity/conservation value: Overall the MOSS should be regarded as having a high
conservation value. It remains largely intact and contains unique habitats centred around
mountainous areas with a large amount of watercourses and wetlands.

Percentage ground cover: Overall the percentage ground cover is quite low. It was notable that
overgrazing by domestic livestock significantly decreases the vegetation cover.

Vegetation structure: Overall, the vegetation structure of the MOSS is natural to a large degree
though modification as a result of overgrazing leads to an increase in shrubby species which
leads to some modification.

Infestation with exotic weeds and invader plants: In general, the infestation of exotic species
is relatively low. However, invasive weeds and succulent plants are prominent in areas of high
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overgrazing and general disturbance such as along watercourses. Overall this is considered as
moderate.

Degree of grazing/browsing impact: The MOSS falls largely within communal areas which is
utilised for grazing by domestic livestock. These is not currently any grazing regime being
followed and together with high stocking levels this leads to a high amount of overgrazing.

Signs of erosion: Since overgrazing is quite high and coupled with the uneven terrain this leads
to quite high levels of erosion, both sheet and gulley erosion was evident in many areas.

Terrestrial animals: The Botshabelo MOSS is quite extensive and contains substantial natural
areas. Consequently a varied and diverse mammal population is likely to occur. However, due
to the urban setting and impacts associated with it, the likelihood of rare or endangered mammals
occurring is relatively low. Furthermore, extensive overgrazing and the use of herding dogs will
also have a significant impact on the mammal population. Overall, the mammal population is
considered to be moderate in terms of diversity but low in terms of the likelihood of rare or
endangered species occurring.

Table 26: Biodiversity Sensitivity Rating for the Thaba Nchu MOSS.
Low (3) Medium (2) | High (1)

Vegetation characteristics

Habitat diversity & Species richness
Presence of rare and endangered species
Ecological function
Uniqueness/conservation value

R NGy L G (UL ) JNEE

Vegetation condition
Percentage ground cover 3
Vegetation structure 2
Infestation with exotic weeds and invader plants or 2
encroachers
Degree of grazing/browsing impact 3
Signs of erosion 3

Terrestrial animal characteristics
Presence of rare and endangered species 2
Sub total 9 6 4
Total 19

5.1.4. Soutpan/lkgomotseng

Habitat diversity and species richness: Soutpan contains a significant diversity of habitat
which includes plains with clay and sandy soils, ridges and hills, watercourses and wetlands and
a large pan system. As a result species diversity is also significant, though due to the extent of
the area and general low diversity in this region the overall species diversity remains moderate.

Presence of rare and endangered species: Survey of the Soutpan area indicated at least a

moderate amount of protected species occurring here with a few also being considered as
uncommon, including Nananthus broomii, Euphorbia clavaroides and Bonatea antennifera.
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Ecological function: The ecological functioning of the natural areas around
Soutpan/lkgomotseng, though degraded to some extent is still largely intact. Some of the
vegetation units such as the pan system, associated wetlands and the hills and ridges perform
important ecological functions and in general this should therefore be regarded as high.

Degree of rarity/conservation value: Several elements and vegetation units around Soutpan
contain a high or very high level of sensitivity and these would therefore have a high conservation
value. These area include portions of remaining Vaal-Vet Sandy Grassland, hills and ridges, the
pan system and all associated watercourses and wetlands.

Percentage ground cover: Overall the percentage ground cover is moderate. This is considered
largely natural as the clay grasslands, pan system and hills and ridges naturally only has a
moderate percentage vegetation cover. However, impacts such as overgrazing and salt mining
would at least result in a moderate modification of the natural vegetation cover.

Vegetation structure: Overall, the vegetation structure of natural areas seem to still be intact
and incudes a well-developed grass layer, woodland shrub and tree areas, a prominent dwarf
karroid shrub component and halophytic riparian vegetation. However, salt mining and especially
the infestation by exotic Prosopis glandulosa causes at least a moderate modification of the
natural vegetation structure.

Infestation with exotic weeds and invader plants: In general, the infestation of exotic species
is relatively low. However, areas where the invasive Prosopis glandulosa (Mesquite tree) forms
at least moderate infestations is a concern and has the potential to become a severe infestation
if measures to eradicate it is not implemented. For this reason it has been rated as low.

Degree of grazing/browsing impact: The area contains large area utilised as communal
grazing and normally such areas are subjected to high levels of overgrazing. However, the survey
has indicated that although significant overgrazing is present this should only be regarded as
having a moderate impact.

Signs of erosion: Impacts contributing to erosion remains relatively low and as long as
overgrazing and trampling by livestock remains moderate the level of erosion should also remain
moderate.

Terrestrial animals:

The area of Soutpan /lkgomotseng contains extensive natural areas with the level of modification
remaining largely moderate as indicated. Consequently a varied and diverse mammal population
is also present. Overall, the mammal population is considered to be moderate in terms of diversity
and likelihood of rare or endangered species occurring.

Table 27: Biodiversity Sensitivity Rating for the Soutpan/lkgomotseng urban area.
Low (3) Medium (2) | High (1)

Vegetation characteristics

Habitat diversity & Species richness 2
Presence of rare and endangered species 2
Ecological function 1
Uniqueness/conservation value 1
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Vegetation condition

Percentage ground cover 2
Vegetation structure 2
Infestation with exotic weeds and invader plants or | 3

encroachers

Degree of grazing/browsing impact 2
Signs of erosion 2

Terrestrial animal characteristics

Presence of rare and endangered species 2
Sub total 3 14 2
Total 19

5.1.5. Dewetsdorp

Habitat diversity and species richness: Dewetsdorp contains a varied diversity of habitats
which includes grassland, undulating plains, sandstone outcrops, ravines, ridges and hills,
watercourses and wetlands. The habitat diversity is therefore regarded as high. However, the
region is not known for a high species diversity and the survey also confirm a significant but
moderate species diversity.

Presence of rare and endangered species: Survey of the Dewetsdorp indicated the presence
of numerous protected species though overall is still regarded as a moderate value.

Ecological function: The ecological functioning of the natural areas around Dewetsdorp
remains largely intact, however the town itself does cause significant degradation, of especially
the stream system flowing through it and quite heavy overgrazing also degrades the conditions
of the natural areas to a significant extent. Some of the vegetation units such as the sandstone
ridge system, outcrops and the stream system and associated wetland systems originating in
these areas have a very high conservation value and their ecological functioning should therefore
be regarded as high.

Degree of rarity/conservation value: Several elements and vegetation units around
Dewetsdorp contain a high or very high level of sensitivity and these would therefore have a high
conservation value. These areas include the portions of sandstone ridges, outcrops and hills and
all of the watercourses and associated wetland conditions.

Percentage ground cover: Overall the percentage ground cover is moderate. This is however
considered to be modified from the natural condition. The area normally contains a dense grass
layer though it was noted that many areas affected by high levels of overgrazing had a
significantly decreased grass cover.

Vegetation structure: Overall, the vegetation structure of natural areas seem to still be intact
and is dominated by a well-developed grass layer with shrubs and trees becoming prominent
along slopes and ravines and a dwarf karroid shrub component being dominant on shallow soils.
However, invasive tree species is prominent along several watercourses where they alter the
vegetation structure significantly.
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Infestation with exotic weeds and invader plants: In general, the infestation of exotic species
is relatively low. However, invasive trees are abundant along several watercourses and forms at
least a moderate infestation here.

Degree of grazing/browsing impact: The area contains large area utilised as communal
grazing and it was notable that overgrazing by livestock is quite high in several areas, causing
visible degradation of the natural vegetation. Improved management of communal grazing
should be considered in order to improve the grazing quality.

Signs of erosion: Overgrazing and trampling is quite high in many areas and coupled with gentle
to moderate slopes in the majority of the study area, this leads to prominent erosion in many
areas. Both sheet and gulley erosion was notable and head cutting was noted to occur in the
headwaters of watercourses.

Terrestrial animals:

The area of Dewetsdorp contains extensive natural areas with the level of modification remaining
largely moderate as indicated. Consequently a varied and diverse mammal population is likely
to occur. However, herdsmen make use of a large number of herding dogs and these are
anticipated to have a significant impact on mammals. Overall, the mammal population is
considered to be moderate in terms of diversity but low in terms of the likelihood of rare or
endangered species occurring.

Table 28: Biodiversity Sensitivity Rating for the Dewetsdorp urban area.
Low (3) Medium (2) | High (1)

Vegetation characteristics

Habitat diversity & Species richness 2
Presence of rare and endangered species 2
Ecological function 1
Uniqueness/conservation value 1

Vegetation condition

Percentage ground cover 3

Vegetation structure 2
Infestation with exotic weeds and invader plants or 2
encroachers

Degree of grazing/browsing impact 3

Signs of erosion 3

Terrestrial animal characteristics

Presence of rare and endangered species 2
Sub total 9 10 2
Total 21

5.1.6. Wepener

Habitat diversity and species richness: Wepener contains a varied diversity of habitats which
includes undulating grassland plains, ridges, hills and rocky outcrops, mountainous terrain and
the varied habitat associated with this, numerous watercourses and sensitive wetlands. The
habitat diversity is therefore regarded as high. In addition, the mountainous terrain and vegetation
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types associated with it is known for elevated species diversity. This was also confirmed by the
survey.

Presence of rare and endangered species: Survey of the Wepener indicated the presence of
numerous protected species though they are mostly widespread and Red Listed species absent.
Consequently this is still regarded as only a moderate value.

Ecological function: The ecological functioning of the natural areas around Wepener remains
largely intact, however the town itself does cause significant degradation, of especially the
Sandspruit flowing through it and quite heavy overgrazing and resulting erosion also degrades
the conditions of the natural areas to a significant extent. Some of the vegetation units such as
the Basotho Montane Shrubland and Eastern Free State Clay Grassland and the numerous
watercourses and sensitive wetland systems originating in these areas have a very high
conservation value and their ecological functioning should therefore be regarded as high.

Degree of rarity/conservation value: Several elements and vegetation units around Wepener
contain a high or high level of sensitivity and these would therefore have a high conservation
value. These areas include the hills, ridges, mountainous terrain and plateaus and all of the
watercourses and associated wetland conditions.

Percentage ground cover: Overall the percentage ground cover is moderate. This is however
considered to be modified from the natural condition. The area normally contains a dense grass
layer though it was noted that many areas affected by high levels of overgrazing had a
significantly decreased grass cover with extensive erosion also present.

Vegetation structure: Overall, the vegetation structure of natural areas seem to still be intact
and is dominated by a well-developed grass layer with shrubs and trees becoming prominent
along mountainous terrain and ravines. However, invasive tree species is prominent along
several watercourses where they alter the vegetation structure significantly.

Infestation with exotic weeds and invader plants: In general, the infestation of exotic species
is relatively low. However, invasive trees are abundant along the Sandspruit and Caledon Rivers
and form heavy infestations here and is quite problematic also causing significant modification
of these watercourses.

Degree of grazing/browsing impact: The area contains large area utilised as communal
grazing and it was notable that overgrazing by livestock is quite high in most areas, causing
visible degradation of the natural vegetation and contributing to extensive erosion, especially
along watercourses and steep slopes. Improved management of communal grazing should be
considered in order to improve the grazing quality.

Signs of erosion: Overgrazing and trampling is quite high in most areas and coupled with steep
slopes in mountainous terrain and the functioning of watercourses and wetlands, this leads to
prominent erosion. Both sheet and gulley erosion was notable and head cutting was common
along watercourses and wetlands.

Terrestrial animals:

The area of Wepener contains extensive natural areas with the level of modification remaining
largely moderate as indicated. Consequently a varied and diverse mammal population is likely
to occur. However, herdsmen make use of a large number of herding dogs and these are
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anticipated to have a significant impact on mammals. Overall, the mammal population is
considered to be moderate in terms of diversity but low in terms of the likelihood of rare or
endangered species occurring.

Table 29: Biodiversity Sensitivity Rating for the Wepener urban area.
Low (3) Medium (2) | High (1)

Vegetation characteristics

Habitat diversity & Species richness 1
Presence of rare and endangered species 2

Ecological function 1
Uniqueness/conservation value 1

Vegetation condition

Percentage ground cover 3

Vegetation structure 2
Infestation with exotic weeds and invader plants or | 3

encroachers

Degree of grazing/browsing impact 3

Signs of erosion 3

Terrestrial animal characteristics

Presence of rare and endangered species 2
Sub total 12 6 3
Total 21

5.1.7 Vanstadensrus

Habitat diversity and species richness: Due to the small size of the town and surroundings it
contains a lower diversity of habitats. However, this still includes undulating grassland plains, a
ridge system and a variety of habitats associated with these as well as several watercourses and
wetlands. The habitat diversity is therefore regarded as moderate. As a result, species diversity
for the town overall is also regarded as moderate.

Presence of rare and endangered species: Survey of the Vanstadensrus indicated the
presence of several protected species though they are mostly widespread and Red Listed
species absent. Consequently this is still regarded as only a moderate value.

Ecological function: The ecological functioning of the natural areas around Vanstadensrus
remains largely intact, however the town itself does cause significant degradation with
overgrazing by domestic livestock also resulting in a decrease in vegetation cover and increased
erosion. The ridge system consisting of Basotho Montane Shrubland as well as the Witspruit
tributary and associated wetlands has a high conservation value and their ecological functioning
should therefore be regarded as high.

Degree of rarity/conservation value: A few elements and vegetation units around
Vanstadensrus contain a high or very high level of sensitivity and these would therefore have a
high conservation value. These areas include the ridge system, Witspruit tributary and associated
wetlands.
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Percentage ground cover: Overall the percentage ground cover is moderate. This is however
considered to be modified from the natural condition. The area normally contains a dense grass
layer though it was noted that many areas affected by high levels of overgrazing had a
significantly decreased grass cover with extensive erosion also present.

Vegetation structure: Overall, the vegetation structure of natural areas seem to still be intact
and is dominated by a well-developed grass layer with shrubs and trees becoming prominent
along the ridge system and banks of the Witspruit. However, invasive tree species is prominent
along the stream where they alter the vegetation structure significantly. An increase in dwarf
karroid shrubs were also notable in areas of overgrazing.

Infestation with exotic weeds and invader plants: In general, the infestation of exotic species
is relatively low. However, invasive trees are abundant along the Witspruit tributary and is quite
problematic also causing significant modification of the stream.

Degree of grazing/browsing impact: The surroundings of Vanstadensrus are utilised as
communal grazing and it was notable that overgrazing by livestock is quite high in most areas,
causing visible degradation of the natural vegetation and contributing to extensive erosion,
especially along watercourses and steep slopes. Improved management of communal grazing
should be considered in order to improve the grazing quality.

Signs of erosion: Overgrazing and trampling is quite high in most areas and coupled with steep
slopes along the ridge and the functioning of watercourses and wetlands, this leads to prominent
erosion. Both sheet and gulley erosion was notable.

Terrestrial animals:

The area of Vanstadensrus contains significant natural areas with the level of modification
remaining largely moderate as indicated. Consequently a varied and diverse mammal population
is likely to occur. However, herdsmen make use of a large number of herding dogs and these
are anticipated to have a significant impact on mammals. Overall, the mammal population is
considered to be moderate in terms of diversity but low in terms of the likelihood of rare or
endangered species occurring.

Table 30: Biodiversity Sensitivity Rating for the Vanstadensrus urban area.
Low (3) Medium (2) | High (1)

Vegetation characteristics

Habitat diversity & Species richness 2
Presence of rare and endangered species 2
Ecological function 1
Uniqueness/conservation value 1

Vegetation condition

Percentage ground cover 3

Vegetation structure 2
Infestation with exotic weeds and invader plants or | 3

encroachers

Degree of grazing/browsing impact 3

Signs of erosion 3

Terrestrial animal characteristics
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Presence of rare and endangered species 2
Sub total 12 8 2
Total 21

5.2. Biodiversity sensitivity rating (BSR) interpretation

Table 31: Interpretation of Biodiversity Sensitivity Rating.
Site Score Site Preference Rating Value
Bloemfontein urban area 17 Good condition 2
Botshabelo urban area 19 Good condition 2
Thaba Nchu urban area 19 Good condition 2
Soutpan/lkgomotseng urban | 19 Good condition 2
area
Dewetsdorp urban area 21 Degraded 3
Wepener urban area 21 Degraded 3
Vanstadesnrus 22 Degraded 3
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6. Summary and conclusions

The study area consists of several separate urban areas with a large extent. These are the city
of Bloemfontein and surrounding towns, including Thaba Nchu, Botshabelo, Soutpan,
Dewetsdorp, Wepener and Vanstadensrus. From aerial images it is clear that these areas consist
of extensive urban areas but that significant natural areas are also visible within the urban edge.
The study will be limited to the natural areas within the MOSS located within the urban edge of
these urban areas. Furthermore, a high number of watercourses and wetlands also occur in
these urban areas with some of the larger rivers including the Bloemspruit, Renosterspruit,
Modder River, Klein-Modder River, Sepane River, Caledon River and Witspruit.

Survey of the study area was initiated during June 2020 and each urban area surveyed
consecutively. The survey was conducted by means of sampling sites which were allocated to
each distinct topographical or vegetation unit in order to get a representative sample of them
within the MOSS. The survey is considered to be comprehensive and should give a good
description of each distinct element within the MOSS. The time of the survey is no longer
considered optimal in terms of seasonality although it was still possible to identify dominant
vegetation and riparian and wetland vegetation. Accurate identification of the species diversity is
therefore considered a limitation of the survey. Supplemental data collection should therefore
also be considered where possible. Data collected during previous studies were also utilised to
augment the study.

The urban areas of Bloemfontein, Botshabelo and Thaba Nchu contain a clearly defined MOSS
which is centred around hills, ridges and watercourses which will form the focus of this survey.
This delineated MOSS iis situated within municipal and private properties which results in several
limitations. Access to private properties could not be provided and these areas could therefore
only be assessed by desktop overview. Due to the lack of access the delineation of sensitive
areas were assessed on a course level. Due to the coarse level of assessment, where ever
development or spatial planning is proposed, detailed and comprehensive assessment will still
need to be conducted. It is recommended that private landowners be consulted and that
additional surveys be conducted in these areas in order to improve the accuracy of the MOSS.

The urban areas of Soutpan, Dewetsdorp, Wepener and Vanstadensrus does not contain a
defined MOSS and the assessment was therefore applied to communal municipal areas
surrounding these towns. Access could easily be obtained for municipal communal areas around
these towns and this allowed for comprehensive survey of the remaining natural areas. In view
of the lack of a defined MOSS all areas defined as having a High or Very High level of sensitivity
should be taken as synonymous with a MOSS and avoided by urban planning as far as possible.
Although comprehensive assessment of remaining natural areas was undertaken it is likely that
inaccuracies in delineation occur and sensitive areas may have been overlooked. As a result,
wherever development or spatial planning is proposed, detailed and comprehensive assessment
should still be undertaken.

6.1 Bloemfontein Urban Area (Appendix A: Map 1)

Bloemfontein is the economic hub of the municipal area and will remain the locus for future
development. The city is centrally located in South Africa and is served by major roads such as
the N1 which links Gauteng with the southern and western Cape, the N6 which links Bloemfontein
to the Eastern Cape and the N8 which links Lesotho in the east with the Northern Cape in the
west via Bloemfontein. The urban extent of the city is approximately 18 530 hectares. Larger
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watercourses occurring in this urban area include the Renosterspruit, Bloemspruit and Seven-
Dams Stream. Owing to the high-density urban areas these are generally heavily modified.

In the Bloemfontein urban area the impacts caused on the remaining natural areas are significant
and decreases the condition of several of the areas. This is also applicable to the delineated
MOSS of the city where large portions of relatively natural portions remain though several areas
of the MOSS has also become fragmented due to agricultural and urban development.

The on-site and desktop surveys indicated that the MOSS comprises largely of hills and ridges
with the majority consisting of Winburg Grassy Shrubland. These are also largely situated on
private property with a large portion to the west also being occupied by a military base. Ecological
corridors link these ridges and hills via plains with smaller portions of these areas consisting of
Bloemfontein Dry Grassland. It is also notable from available resources that a large portion of
these corridors area considered to be already transformed from the natural condition.
Bloemfontein Karroid Shrubland is imbedded within the Winburg Grassy Shrubland but is mostly
confined to the northern portions of the MOSS and is also quite prominent in the Valley-of-Seven-
Dams and Woodland Hills areas. The Highveld Alluvial Vegetation is very poorly represented
within the MOSS with only small portions being present in the extreme north east of the MOSS.

It is evident that large portions of the MOSS, especially those areas forming ecological corridors
are already transformed. In-field surveys were largely confined to areas of municipal properties,
while previous field surveys and desktop information were utilised for private properties, as well
as other inaccessible areas such as military bases and airports.

From the description of the remaining natural vegetation in the Bloemfontein urban area and by
using available data sets the following elements of ecological importance should be taken into
account in the MOSS:

e All four vegetation types contain elements of conservation value and consequently,
where natural portions of these vegetation types remain they should be regarded as
having a significant conservation value.

o Significant portions of the vegetation within the delineated MOSS has already been
transformed, especially plains portions consisting of Bloemfontein Dry Grassland.
Despite being transformed these areas still form part of the MOSS and function in terms
of ecological corridors and as a result they are still considered to have a moderate level
of Sensitivity.

e Access to large portions of the MOSS could not be provided and the assessment is
therefore based on limited field surveys of the MOSS and surrounding areas, previous
data and desktop information. Delineation of sensitive areas may therefore contain
inaccurate delineation and therefore additional studies should be conducted for any site
specific areas within the MOSS.

e Bloemfontein Dry Grassland is listed as a Vulnerable (VU) vegetation type which
increases its sensitivity and conservation value. All remaining portions of this vegetation
type should be afforded at least a High level of sensitivity and those portions having
been transformed should still be regarded as having a Moderate level of sensitivity.

e Winburg Grassy Shrubland is confined to hills and ridges, positive landscape elements
forming terrestrial corridors. The survey has indicated that the majority of the vegetation
type within the MOSS s still intact and in relatively good condition with a high species
diversity and many protected and rare or uncommon species. The combination of the
above provides this vegetation type with at least a High level of sensitivity where it occurs
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in the MOSS and which should be regarded as Very High where this also coincides with
CBA areas.

e The survey has indicated that areas of Bloemfontein Karroid Shrubland within the MOSS
is still largely intact and in relatively good condition with a high species diversity and
many protected and rare or uncommon species forming a quite unique habitat. The
combination of the above provides this vegetation type with at least a High level of
sensitivity where it occurs in the MOSS and which should be regarded as Very High
where this also coincides with CBA areas.

e Furthermore, the portion of this vegetation type situated within the Valley-of-Seven-
Dams area also forms the catchment of the Seven Dams Stream system which has been
identified as a highly sensitive system, also being listed as a National Freshwater
Ecosystem Priority Area (NFEPA): Upstream System (refer to Section 4.2.5. and 4.2.6).
This will also increase the conservation value of the vegetation type in this area.

e The high level of sensitivity of the Bloemfontein Karroid Shrubland has also been
confirmed by several previous studies (Dingaan & Du Preez 2017, Dingaan & Du Preez
2002, Brown & Du Preez 2014).

e The Highveld Alluvial Vegetation type is associated with the floodplains of the
Bloemspruit and Renosterspruit which, although they are heavily modified, remain highly
important in terms of their functions and services, and all portions of the vegetation type
as well as these watercourses where they occur within the MOSS must be regarded as
having a Very High level of sensitivity.

e As previously indicated the Bloemfontein MOSS contains a few areas also listed as
Critical Biodiversity Areas 1 (CBA1) and where this coincides with the MOSS the level
of sensitivity should be increased to Very High.

e Surveys of the MOSS seems to indicate that where the local community has been
involved in the management of natural areas this improves the general condition of these
areas. Further involvement of the local community in the management of the MOSS
should be considered.

Bloemspruit/Rensoterspruit (Appendix A: Map 1-2): Several impacts on the Bloemspruit and
Renosterspruit have caused severe modification of these watercourses. These watercourses are
naturally seasonal in nature flowing only during the rainy season. However, due to canalisation
of portions of these watercourses, especially the Bloemspruit, as well as increased runoff from
urban areas and industries and the release of treated water these systems are now both
perennial in nature. Both these watercourses flow through urban and industrial areas which
contribute highly polluted runoff. This leads to high levels of pollution within the stream. High
nutrient levels also promote dominance by exotic weeds and invaders. A large portion of the
Bloemspruit has also been canalised. This has a large impact on the functioning of the stream in
terms of flood dynamics and the ecosystem services rendered by an intact riparian community.

Both the Bloemspruit and Renosterspruit are considered to have a PES of Category 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 spite of this
seriously modified nature the rivers both still provides a vital ecosystem service as a water
conduit and must therefore still be considered sensitive.

Seven Dams Stream (Appendix A: Map 1-2): This is a large system supporting a varied wetland
system. Under natural conditions this stream is anticipated to have had a connected main
channel flow only at a seasonal basis and after heavy rainfall events. A large portion of its
catchment is certainly situated within the urban environment. There are however large portions
of the stream which still flows through natural areas, notably the Seven Dams Conservancy and
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