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Servitude and construction footprint (or development envelope) for a typical 765 kV power line.

Map showing the distribution of the Nama Karoo, Succulent Karoo and Desert biomes in the expanded
western EGI corridor relevant to this assessment.

The Nama Karoo biome consists of three different bioregions.

The Nama Karoo biome consists of 14 unique vegetation types.

The Succulent Karoo biome consists of six different bioregions.

The Succulent Karoo biome comprises a total of 63 unique vegetation types.
The Desert biome consists of two different bioregions.

The Desert biome consists of 15 different types of desert habitat.

Key environmental features in the proposed expanded western EGI corridor.

Sensitivity of Karoo and desert vegetation in the proposed expanded western EGI corridor.
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1 SUMMARY

This assessment aims, at a strategic level, to identify the potential impacts on the Nama Karoo, Succulent
Karoo and desert ecosystems as a result of constructing and maintaining electricity grid infrastructure (EGI)
in the expanded Western EGI Corridor.

The Succulent Karoo is an arid to semi-arid biome which is known for its exceptional succulent and bulbous
plant species richness, high reptile and invertebrate diversity, as well as its unique bird and mammal life. It
is also recognised as one of three global biodiversity hotspots in southern Africa with unrivalled levels of
diversity and endemism for an arid region. The Succulent Karoo is bordered by the Desert biome in the
north along the Orange River Valley, a desert ecosystem that is also uniquely high in plant and faunal
diversity with a large variety of locally endemic species. Where the Succulent Karoo transitions into the
Nama Karoo biome on its inland borders to the east, the high levels of succulence and endemism give way
to arid ecosystems typified by a much lower biodiversity and few species of conservation concern.

The key potential impacts associated with construction, operation and maintenance of EGI within the
expanded western EGI corridor include the following:

e Vegetation destruction, habitat loss and impact on plant species of conservation concern as a

result of servitude clearance and construction of access routes, pylons and substations;

e Impact on faunal species of conservation concern;

e Alien plant invasion;

e Soil disturbance and increased erosion;

e Impact on Critical Biodiversity Areas and broad-scale ecological processes; and

e Cumulative impacts on habitat loss and broad-scale ecological processes.

The exceptionally high diversity of the Succulent Karoo and desert ecosystems together with a lack of
adequate knowledge of most species’ responses to the EGI construction and operation makes it very
difficult to assess the sensitivity with much confidence, especially the impacts of an extensive linear
disturbance and potential habitat alteration. The effectiveness of the proposed mitigation also is difficult to
assess for many faunal species, especially those with limited mobility and those which have narrow
distributions and/or specific habitat requirements which confine them to natural or near natural vegetation
remnants. Examples would include tortoises, chameleons, small burrowing or slow-moving surface dwelling
snakes and potentially many invertebrate species.

Summary of overall environmental suitability of the expanded Western EGI Corridor in the Nama Karoo,
Succulent Karoo and Desert biomes:

Corridor Overall Suitability Comment
Expanded Moderate suitability | Succulent Karoo and desert ecosystems occupy the majority of the proposed
Western EGI | for EGI development | expanded western EGI corridor, an area that is characterised by a significant
Corridor density of High and Very High sensitivity features. These areas, which are

typified by a high level of endemism and boast numerous plant and faunal
species of conservation concern, should be avoided if at all possible. However,
despite the high and very high sensitivity of the coastal plains along the
western extremities of the corridor, in addition to the numerous mining rights
that are active in this region, there are much improved opportunities for the EGI
routing to follow based on more detailed mapping and corridor refinement as
the overall undulating to flat topography, soils and present ecological state of
this area are more conducive to EGI construction. Also, the lower sensitive
areas located to the far eastern and south-eastern sections of the corridor
should be considered for EGI routing.
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2 INTRODUCTION

During 2016, the Council for Scientific and Industrial Research (CSIR) was tasked by the Department of
Environment Affairs (DEA) and Eskom to undertake a Strategic Environmental Assessment (SEA) of a
number of electrical grid infrastructure (EGI) corridors across South Africa. This study is an extension to the
original EGI SEA for the expansion of EGI within two additional corridors of approximately 100 km wide, of
which one includes a section linking South Africa and Namibia.

This assessment pertains to the expanded western EGI corridor, an area extending northwards from about
Nuwerus to the Orange River along the South African west coast. This assessment aims to identify the
potential impacts of constructing and maintaining EGI in the Nama and Succulent Karoo biomes, as well as
the Desert biome of South Africa. The expanded eastern EGI corridor is not included within this
assessment, as it does not intersect with either the Nama Karoo, Succulent Karoo or the Desert biomes.

EGI for purposes of this assessment include the following components:
e Power line servitudes (approximately 80 m wide (for a typical 756 kV line));
e Access and service roads (approx. 4 m during construction, then two-track during operation);
e Overhead power lines (= 400 kV) supported by various types of pylons (such as self-supporting
lattice towers, guyed towers and monopole structures). Each pylon has an average footprint size of
1 ha during construction; and
e Transmission and distribution substations (each up to 70 ha in size).

Key environmental attributes of the Nama and Succulent Karoo biomes (including the Desert biome) in the
proposed expanded western EGI corridor include:

e High diversity and endemism for succulent plants;

e High diversity and endemism for fauna, especially reptiles;

e Extensive degradation due to overgrazing (e.g. sheep and goats);

e Habitat destruction due to large scale crop cultivation and surface mining;

e Increased desertification due to unsustainable land use and climate change; and

e Establishment of alien invasive (plant) species.

The activities associated with EGI construction and maintenance may pose a risk of habitat destruction and
degradation, establishment and spread of invasive plants, increased soil erosion, faunal displacement,
poaching of rare and endangered fauna and flora, as well as cumulative impacts on broad-scale ecological
processes.

3 SCOPE OF THIS STRATEGIC ISSUE

The expanded western EGI corridor is largely comprised of the Succulent Karoo biome with the Desert
biome dominating the entire northern boundary of the corridor along the Orange River Valley. Only a
relatively small patch of Nama Karoo biome can be found towards the eastern section of the corridor.

The purpose of this assessment is to identify the potential impacts of EGI construction and maintenance on
biodiversity and ecology (terrestrial ecosystems, fauna and flora) within the Nama Karoo, Succulent Karoo
and Desert biomes of South Africa. Aquatic ecosystems, including wetlands were excluded from this
assessment as these are covered separately by other specialist studies in this SEA. Furthermore, it
recommends management actions and best practice mechanisms to avoid and minimise any potential
impacts to sensitive Karoo and Desert ecosystems, as well as to guide sustainable development and
environmental decision-making by authorities of proposed EGI construction and maintenance in South
Africa.
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4 APPROACH AND METHODOLOGY

4.1 Assessment Methodology

A desktop-level approach was utilised to assess terrestrial biodiversity and ecological sensitivity for the
sections of the Nama Karoo, Succulent Karoo and Desert biomes that are situated within the proposed
expanded western EGI corridor. A data layer package of available spatial datasets was provided by the
South African National Biodiversity Institute (SANBI). These datasets were perused to identify features of
biodiversity significance and conservation importance that would be applicable to this assessment. In
addition to spatial data, available literature and background reports to the datasets, as well as the original
EGI SEA report (DEA, 2016a) were consulted. The datasets described below in Table 1 were considered
relevant to this assessment. For each relevant data field an assessment was made as to whether the field
has very high, high, medium or low biodiversity sensitivity for the Nama Karoo, Succulent Karoo and Desert
biome ecosystems, respectively. Both the Western Cape Biodiversity Spatial Plan (Pool-Stanvliet et.al.,
2017) and the Critical Biodiversity Areas (CBAs) of the Northern Cape (Holness and Oosthuysen, 2016)
form two crucially important data sources on the presence of important biodiversity features and areas
critical for conservation in the proposed expanded western EGI corridor.
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4.2 Data Sources

This analysis has made extensive use of data resources arising from the following datasets listed below in Table 1:

Table 1. Available spatial datasets used to assess terrestrial ecological features in this assessment.

Data Source

Summary

Northern Cape Department of Nature and Conservation (DENC). (2016).
Critical Biodiversity Areas (CBAs) of the Northern Cape.
http://bgis.sanbi.org/.

The Northern Cape CBA Map identifies biodiversity priority areas, CBAs and Ecological Support Areas (ESAs),
which, together with Protected Areas, are important for the persistence of a viable representative sample of all
ecosystem types and species, as well as the long-term ecological functioning of the landscape as a whole.

CapeNature. (2017). Western Cape Biodiversity Spatial Plan 2017.
http://bgis.sanbi.org/.

The Western Cape Biodiversity Spatial Plan (WCBSP) is the product of a systematic biodiversity planning
assessment that delineates CBAs and ESAs which require safeguarding to ensure the continued existence and
functioning of species and ecosystems, including the delivery of ecosystem services, across terrestrial and
freshwater realms. These spatial priorities (i.e. CBAs and ESAs) are used to inform sustainable development in
the Western Cape Province.

DEA. (2018). South African Protected Areas Database (SAPAD). Q2,
2018. https://egis.environment.gov.za/.

Protected areas as defined in the National Environmental Management: Protected Areas Act, (Act 57 of 2003)
(NEM:PAA).

Protected areas:

e  Special nature reserves;

. National parks;

e Nature reserves;

e  Protected environments (1-4 declared in terms of the National Environmental Management: Protected
Areas Act, 2003);

e  World heritage sites declared in terms of the World Heritage Convention Act;

. Marine protected areas declared in terms of the Marine Living Resources Act;

e Specially protected forest areas, forest nature reserves, and forest wilderness areas declared in terms
of the National Forests Act, 1998 (Act No. 84 of 1998);

. Mountain catchment areas declared in terms of the Mountain Catchment Areas Act, 1970 (Act No. 63
of 1970).

SANParks. 2010. National Protected Areas Expansion Strategy: Focus
areas for protected area Expansion. http://bgis.sanbi.org/.

The goal of the NPAES is to identify focus areas for land-based protected area expansion and to achieve cost
effective protected area expansion for improved ecosystem representation, ecological sustainability and
resilience to climate change. It sets protected area targets, maps priority areas for protected area expansion, and
makes recommendations on mechanisms to achieve this.

SANBI. (2018). Vegetation Map of South Africa, Lesotho and Swaziland.
http://bgis.sanbi.org/.

Update of the Vegetation Map of South Africa, Lesotho and Swaziland (Mucina & Rutherford 2006) based on
decisions made by the National Vegetation map Committee and contributions by various partners.

RAMSAR Sites Information Services. www.ramsar.wetlands.org

Distribution and extent of areas that contain wetlands of international importance in South Africa.
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Data Source

Summary

Geoterraimage. (2015). 2013-2014 South African National Land-Cover.
DEA. Geospatial Data. https://egis.environment.gov.za/.

Recent global availability of Landsat 8 satellite imagery enabled the generation of new, national land-cover
datasetl for South Africa, circa 2013-14, replacing and updating the previous 1994 and 2000 South African
National Landcover datasets. The 2013-14 national land-cover dataset is based on 30x30m raster cells, and is
ideally suited for £ 1:75,000 - 1:250,000 scale GIS-based mapping and modelling applications.

Land cover are categorised into different classes, which broadly include:
e  Bare none vegetated
e  Cultivated
e  Erosion
e Grassland
e Indigenous Forest
e Low shrubland
e Mines/mining
e  Plantation
e  Shrubland fynbos
e  Thicket /Dense bush
e Urban
e  Water
e  Woodland/Open bush

Nel et. al. (2011). Technical Report for the National Freshwater
Ecosystem Priority Areas (NFEPA) project. Pretoria: Water Research
Commission, WRC Report No. K5/1801.

The NFEPA coverages provide specific spatial information for rivers according to the Department of Water and
Sanitation (DWS) 1:250 000 rivers coverage, including river condition, river ecosystem types, fish sanctuaries,
and flagship/free-flowing rivers. The NFEPA coverages also provide specific information for wetlands such as
wetland ecosystem types and condition (note: wetland delineations were based largely on remotely-sensed
imagery and therefore did not include historic wetlands lost through transformation and land use activities).

Nel and Driver, A. (2012). South African National Biodiversity
Assessment 2011: Technical Report. Volume 2: Freshwater Component.
Stellenbosch: Council for Scientific and Industrial Research. CSIR Report
Number: CSIR/NRE/ECO/IR/2012/0022/A.

A vector layer was developed during the 2011 NBA to define wetland vegetation groups to classify wetlands
according to Level 2 of the national wetland classification system. The wetland vegetation groups provide the
regional context within which wetlands occur, and are the latest available classification of threat status of
wetlands that are broadly defined by the associated wetland vegetation group. This is considered more practical
level of classification to the Level 4 wetland types owing to the inherent low confidence in the desktop
classification of hydrogeomorphic units (HGM) that was used at the time of the 2011 NBA.

Collins, N., (2017). National Biodiversity Assessment (NBA) 2018
Wetland Probability Map.
https://csir.maps.arcgis.com/apps/MapJournal/index.
html?appid=8832bd2cbc0d4a5486a52c843daebcba#

Mapping of wetland areas based on a concept of water accumulation in the lowest position of the landscape,
which is likely to support wetlands assuming sufficient availability water to allow for the development of the
indicators and criteria used for identifying and delineating wetlands. This method of predicting wetlands in a
landscape setting is more suitable for certain regions of the country than in others.

DEA (2011). National Environmental Management: Biodiversity Act:
National list of ecosystems that are threatened and in need of
protection. Government Gazette, 558(34809): 1 - 544, December 9.

The Biodiversity Act (Act 10 of 2004) provides for listing of threatened or protected ecosystems, in one of four
categories: Critically Endangered (CR), Endangered (EN), Vulnerable (VU) or protected. The purpose of listing
threatened ecosystems is primarily to reduce the rate of ecosystem and species extinction. This includes
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Data Source

Summary

http://bgis.sanbi.org/.

preventing further degradation and loss of structure, function and composition of threatened ecosystems. The
purpose of listing protected ecosystems is primarily to preserve witness sites of exceptionally high conservation
value.

Skowno et al. 2015. Terrestrial and Aquatic Biodiversity Scoping
Assessment. In: Van der Westhuizen, C., Cape-Ducluzeau, L. and
Lochner, P. (eds.). (2015). Strategic Environmental Assessment for Wind
and Solar Photovoltaic Energy in South Africa. Department of
Environmental Affairs, 2015. CSIR Report Number:
CSIR/CAS/EMS/ER/2015/0001/B. Stellenbosch. Available at
https://redzs.csir.co.za/wp-content/uploads/2017/04/Wind-and-Solar-
SEA-Report-Appendix-C-Specialist-Studies.pdf

Terrestrial and aquatic ecosystems sensitivities specific to Karoo ecology and biodiversity, including fauna and
flora that were mapped in the Wind and Solar SEA (REDZ) are specific to that SEA and renewable energy
development as such, and these are not considered directly transferrable to the current expanded western EGI
corridor study. But areas that were mapped as Very High sensitivity are considered in this study to represent
biodiversity priority areas and are also used here within the area of overlap of these two assessments.

Child et al. (Eds). (2016). The 2016 Red List of Mammals of South
Africa, Swaziland and Lesotho. SANBI & EWT: South Africa

Known spatial locations for recorded Red Listed mammals in South Africa.

Bates et al. (2014) (Eds). Atlas and red data list of the reptiles of South
Africa, Lesotho and Swaziland. SANBI: Pretoria (Suricata series; no. 1).

Known spatial locations for recorded Red Listed reptiles in South Africa.

Minter, L.R. (2004). Atlas and red data book of the frogs of South Africa,
Lesotho, and Swaziland. Avian Demography Unit: UCT.

Known spatial locations for recorded Red Listed amphibians in South Africa.

Raimondo et al. 2009 (as updated in 2018). Red list of South African
plants 2009, 2018 update. SANBI.

Known spatial locations for recorded Red Listed terrestrial and aquatic plant species in South Africa.

IUCN. (2017). The IUCN Red List of Threatened Species, 2017.
http://www.iucnredlist.org/

Distribution data for selected fauna and flora species where point data was found to be lacking/insufficient was
obtained from the IUCN Red List of Threatened Species Map Viewer with data presented as Quarter Degree Grid
distributions.

UCT (1997). The Southern African Bird Atlas 1 (SABAP1). Animal
Demography Unit, UCT.

The Southern African Bird Atlas Project (SABAP) was conducted between 1987 and 1993.Because a new bird
atlas was started in southern Africa in 2007, the earlier project is now referred to as SABAP1. SABAP1 covered
six countries: Botswana, Lesotho, Namibia, South Africa, Swaziland and Zimbabwe. Fieldwork was undertaken
mainly by birders, and most of it was done on a volunteer basis. Fieldwork consisted of compiling bird lists for the
QDGCs. All the checklists were fully captured into a database.

UCT. (2007) - Present. The Southern African Bird Atlas 2 (SABAP2).
Animal Demography Unit, UCT.

SABAP2 is the follow-up project to the Southern African Bird Atlas Project (for which the acronym was SABAP, and
which is now referred to as SABAP1). The current project is a joint venture between the Animal Demography Unit
at the University of Cape Town, BirdLife South Africa and SANBI. The project aims to map the distribution and
relative abundance of birds in southern Africa and the atlas area includes South Africa, Lesotho and Swaziland.
The field work for this project is done by more than one thousand five hundred volunteer birders. The unit of data
collection is the pentad, five minutes of latitude by five minutes of longitude, squares with sides of roughly 9km.
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4.3 Assumptions and Limitations

The following assumptions and limitations are relevant to this assessment:

This is a strategic-level desktop assessment of the sensitivity of the terrestrial ecosystems,
including fauna, flora and ecological processes, characteristic of the Nama Karoo and Succulent
Karoo, as well as Desert biomes of South Africa, to potential EGI construction and maintenance.
The scale of input data used in these maps was variable ranging from occurrence points for
species populations to graded data at different special resolutions (e.g. 30 m x 30 m for land cover
to units mapped at approximately 1:250 000 scale such as vegetation types). This heterogeneity is
inappropriate for fine-scale analysis an interpretation such as provisional routes.

Species of least conservation concern or widely distributed species were excluded due to the
paucity in their occurrence data i.e. their distributions are considered too broad to usefully inform
the sensitivity mapping.

The potential presence of fauna species, in particular terrestrial invertebrate groups in each of the
assessed biomes was evaluated based on existing literature and available databases. However,
data contained within some of these species databases are coarse and insufficient to be able to
identify endemics with any certainty, and the threat status of most invertebrate groups has not
been assessed according to the IUCN criteria. A further limitation was that some datasets are

outdated or lacking data for certain areas of ecological importance within each biome.
No fieldwork verification has taken place for the SEA.

4.4 Relevant Regulations and Legislation

Table 2. Key legislation, policies and plans pertaining to conservation management and planning in the Northern and

Western Cape provinces.

Year Legislation
International
1971 Convention on Wetlands of International Importance (Ramsar Convention)
1975 Convention on Trade in Endangered Species of Wild Fauna and Flora (CITES)
1993 Convention on Biological Diversity, including the CBD’s Strategic Plan for Biodiversity 2011-2020
and the Aichi Biodiversity Targets
1994 United Nations Framework Convention on Climate Change (UNFCC)
National
1970 Mountain Catchment Areas Act (No. 63 of 1970)
1970 Subdivision of Agricultural Land Act (No. 70 of 1970)
1983 Conservation of Agricultural Resources Act (No. 43 of 1983)
1998 National Forest Act (No. 84 of 1998)
1998 National Water Act (No. 36 of 1998)
1998 National Forests Act (No. 84 of 1998)
1998 National Environmental Management Act (No. 107 of 1998)
1999 National Heritage Resources Act (No. 25 of 1999)
2002 Mineral and Petroleum Resources Development Act (No. 28 of 2002)
2003 National Environmental Management: Protected Areas Act (No. 57 of 2003, as amended)
2004 National Environmental Management: Biodiversity Act (No. 10 of 2004)
2004 National Environmental Management: Air Quality Act (No. 39 of 2004)
2008 National Environmental Management: Waste Act (No. 59 of 2008, as amended)
2013 Threatened or Protected Species Regulations of 2013 (ToPS)
2013 Spatial Planning and Land Use Management Act (No. 16 of 2013)
2016 Alien and Invasive Species Regulations of 2016 (AIS)
2017 National Environmental Management Act, Environmental Impact Assessment 2014 Regulations,
as amended in 2017
In progress Draft National Biodiversity Offset Policy
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Year Legislation
Provincial
1985 Land Use Planning Ordinance (Ordinance 15 of 1985) (governing former old Cape Province)
1998 Western Cape Nature Conservation Board Act, 1998 (Act 15 of 1998)
2000 Western Cape Nature Conservation Laws Amendment Act, 2000. (Act 3 of 2000)
2007 Provincial guideline on biodiversity offsets (Western Cape DEA&DP)
2009 Northern Cape Nature Conservation Act (Act No. 9 of 2009)
Regional / Municipal
2000 | Municipal Systems Act (No. 32 of 2000)

5 IMPACT CHARACTERISATION

The development of EGI involves the construction of power lines, transmission and distribution substations
as well as other associated infrastructure such as permanent access routes to maintain the EGI during
operation.

This assessment assumes that the proposed EGI infrastructure will be developed for a typical 765 kV
overhead power line which requires a servitude of 40 m on either side of the power line, as well as an
additional 50 m on either side of the servitude to allow for the construction footprint or “development
envelope”. This calculates to a total width of 180 m (Figure 1) (DEA, 2016a). Building width restrictions are
22 - 40 m from the centre line and vegetation clearance for the servitude is required from the centre to the
outer conductor plus an additional 10 m on either side. The minimum vertical clearance would be 8.5 m
and the minimum horizontal clearance would be 5.5 m.

During construction each pylon has a footprint of about 1 ha or 166 ha per 100 km. This area is required to
excavate and fill the foundations of the pylon, as well as assemble and then raise the pylon on-site.
Transmission and distribution substations that can be up to 70 ha in extent will be distributed along the
power line route and could have significant impacts on terrestrial ecosystems. Based on the 2016 EGI SEA,
only one substation (i.e. powerline anchor point) is planned to occur in this expanded western EGI corridor
and will be located near Springbok (DEA, 2016a).

During construction, access roads for service vehicles are generally around 4 m in width, but during
operation of the power line these service roads can become a typical two-track for maintenance purposes.
During construction, the disturbance footprint of such service roads is approximately 40 ha per 100 km of
power line. The exact width of the service road as well as the present ecological state of the surrounding
habitat will determine the severity of impact on site. Roads that are constructed on steep or uneven terrain,
to make the site more accessible for heavy vehicles, will have a larger impact such as increased risk of soil
erosion due to the cut and fill that is usually required. Special provision will have to be made in areas with
deep, loose sand to ensure that the tracks do not grow wider or become multiple tracks as drivers seek to
find easier routes.

The construction of EGI along a predetermined route will require temporary areas for construction camps,
lay down areas (storage of materials) and borrow pits (permanent excavations). It is imperative that any
disturbed areas and roads that will not be used for maintenance during the operational phase must be
rehabilitated and monitored.

50m

Preferred pre-negotiated power line rovte  —>, Project footprint Development Envelope

40 m

Servitude width 80 m —V
(40m either side of power line)

50m

Figure 1. Servitude and construction footprint (or development envelope) for a typical 765 kV power line.
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6 CORRIDOR DESCRIPTION

6.1 Demarcation of the study area

The expanded western EGI corridor that contains elements characteristic of the Nama Karoo and Succulent
Karoo, as well as Desert biomes are shown in Table 3 and Figure 2 below.

Table 3. Distribution of the Nama Karoo, Succulent Karoo and Desert biomes in the expanded western EGI corridor
relevant to this assessment.

Corridor Biome Province Relevant Local Municipalities
Expanded Desert Northern Cape Kamiesberg, Nama Khoi, Richtersveld, Hantam and
Western EGI Nama Karoo Western Cape Matzikama
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Y,
Figure 2. Map showing the distribution of the Nama Karoo, Succulent Karoo and Desert biomes in the expanded
western EGI corridor relevant to this assessment.
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6.2 Baseline environmental description of the Nama Karoo biome

6.2.1 What and where is the Nama Karoo biome in South Africa?

The Nama Karoo biome occurs on the central plateau of the western half of South Africa and is the largest
of the three biomes that comprise the semi-arid Karoo-Namib Region covering about 23% of the interior of
southern Africa (Ndhlovu et al., 2011; Walker et al., 2018). The word 'Karoo' comes from the Khoi-San word
kuru which means dry, an apt description for this vast, open, arid thirstland. The Nama Karoo interfaces
with the Succulent Karoo biome to the west, the Desert biome in the extreme northwest, the Savanna
biome to the north and northeast, the Fynbos and Albany Thicket biomes in its southern and south-eastern
extremities, and the Grassland biome infringing on its eastern border (Mucina et al., 2006a).

The geology underlying the Nama Karoo biome is exceptionally varied and consists of a 3 km thick
succession of millennia old sedimentary rocks rich in fossils (Lloyd, 1999; Mucina et al., 2006a). Shallow,
weakly developed lime-rich soils with high erodibility cover more than 80% of the Nama Karoo landscape
(Watkeys, 1999). The climate is typically harsh with considerable fluctuations in both seasonal and daily
temperatures. Droughts are common with frost a frequent occurrence during winter. Rainfall is highly
seasonal, peaking in summer with a mean annual precipitation (MAP) ranging from 100 mm in the west to
about 500 mm in the east, decreasing from east to west and from north to south (Palmer and Hoffmann,
1997; Desmet and Cowling, 1999; Mucina et al., 2006a; Walker et al., 2018).

The Nama Karoo is mostly a complex of extensive, flat to undulating gravel plains dominated by grassy,
dwarf shrubland vegetation of which its relative abundances are dictated mainly by rainfall and soil type
(Cowling and Roux, 1987; Palmer and Hoffmann, 1997; Mucina et al., 2006a). Towards the Great
Escarpment in the south and west, a much dissected landscape exists characteristic of isolated hills,
koppies, butts, mesas, low mountain ridges and dolerite dykes supporting sparse dwarf Karoo scrub and
small trees (Dean and Milton, 1999; Mucina et al., 2006a; Jacobs and Jangle, 2008).

Nama Karoo vegetation is not particularly species-rich and the biome does not contain any centres of
endemism (Van Wyk and Smith, 2001). There are also very few rare or endangered indigenous plant
species occurring in the biome. Dwarf shrubs (generally <1 m tall) and grasses dominate the current
vegetation that is intermixed with succulents, geophytes and annual forbs. As a result, the amount and
nature of the fuel load is insufficient to carry fires and fires are rare within the biome. Grasses tend to be
more common in depressions and on sandy soils, whereas small trees occur mainly along drainage lines
and on rocky outcrops (Palmer and Hoffmann, 1997; Mucina et al., 2006a).

Some of the more abundant shrubs include species of Drosanthemum, Eriocephalus, Galenia, Lycium,
Pentzia, Pteronia, Rhigozum, and Ruschia, while the principal perennial grasses are Aristida, Digitaria,
Enneapogon, and Stipagrostis species. Trees and taller woody shrubs are mostly restricted to watercourses
such as rivers and wetlands, and include Boscia albitrunca, B. foetida, Diospyros lycioides, Grewia robusta,
Searsia lancea, Senegalia mellifera, Tamarix usneoides and Vachellia karroo (Palmer and Hoffmann, 1997;
Mucina et al., 2006a).

6.2.2 Vegetation types of the Nama Karoo

The Nama Karoo biome originally contained five distinct veld types in its entirety as described by Acocks
(1953), namely Central Upper Karoo, Central Lower Karoo, Orange River Broken Veld, Arid Karoo and False
Arid Karoo. However, large parts of the False Upper Karoo and Karroid Broken Veld, as well as smaller
portions of four more arid veld types with similar climatic and floristic characteristics were enclosed in this
biome. In 1996, Low and Rebelo regrouped these veld types into only six different vegetation types. Then in
1997, Palmer and Hoffmann reclassified the Nama Karoo biome into three geographically distinct
bioregions; (i) the Griqualand West and Bushmanland, (ii) the Great Karoo and Central Lower Karoo, and
(iii) the Upper Karoo and Eastern Cape Midlands.
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The main drivers for defining these bioregions were rainfall, temperature and topography. Mucina et al.
(2006a) have subsequently approximated these bioregions into the (i) Bushmanland - a region dominated
by arid grass- and shrublands; (ii) Lower Karoo - which mainly consists of grassy scrub, arid shrubland and
riparian woodland along drainage lines; and (iii) Upper Karoo - which comprises montane shrubland at
higher elevations with grassy and succulent dwarf shrublands dominating the vast, open plains (Figure 3).
These three bioregions collectively boast 14 unique Nama Karoo vegetation types, two of which are present
in the proposed expanded western EGI corridor (Figure 4). The two vegetation types are Bushmanland Arid
Grassland and Bushmanland Sandy Grassland.
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11 Figure 3. The Nama Karoo biome consists of three different bioregions.
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Figure 4. The Nama Karoo biome consists of 14 unique vegetation types.

6.2.3 What is the state of the Nama Karoo?

The Nama Karoo biome, considered the third largest biome in South Africa after the Grassland and
Savanna biomes, comprises an area of approximately 248 278 km?2, of which only approximately 1.6% is
formally protected in statutory reserves such as the Augrabies and Karoo National Parks (Hoffmann et al.,
2018). About 5% of the Nama Karoo has been transformed by human impact relative to other biomes in
South Africa, leaving the majority of the land still in a state classified as Natural (Mucina et al., 2006a;
Hoffmann et al., 2018). However, according to Hoffmann and Ashwell (2001) approximately 60% of the
Nama Karoo landscape is characterised by moderately to severely degraded soils and vegetation cover
(Mucina et al., 2006a). Despite the increasing impact of mainly soil erosion and overgrazing (Atkinson,
2007), the ecosystem threat status of all 14 Nama Karoo vegetation types are considered least threatened
(South African Government Gazette, 2011).

The large historical herds of Springbok (Antidorcas marsupialis) and other game native to the Nama Karoo
no longer exist as most of the Nama Karoo has been converted to fenced rangeland for livestock grazing
during the past century, in particular sheep and mohair goats (Hoffmann et al., 1999). Although the habitat
is mostly intact, heavy grazing has left certain parts of the Nama Karoo seriously degraded (Lloyd, 1999;
Milton, 2009; Ndhlovu et al., 2011; Ndhlovu et al., 2015). Vegetation recovery following drought can be
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delayed due to increased stocking rates that in turn exacerbate the effects of subsequent drought periods.
Under conditions of overgrazing many indigenous shrubs may proliferate, while several grasses and other
palatable species may be lost (Mucina et al.,, 2006a), contributing to the gradual increase of land
degradation in the Nama Karoo (Milton and Dean, 2012; Walker et al., 2018).

In addition to pastoralism, alien plant infestation, anthropogenic climate change, agricultural expansion,
construction of linear structures, urban sprawl, the collection of rare succulents and reptiles for illegal
trade, as well as the construction and failure of dams also threaten the Nama Karoo’s biodiversity
(Lovegrove, 1993; Lloyd, 1999; Rutherford et al., 1999; Mucina et al., 2006a; Milton, 2009; Dean et al.,
2018). The introduction of a number of alien, drought-hardy ornamental and forage plants have the
potential to seriously alter the biome’s ecology and hydrology (Milton et al. 1999). Alien invasive plants
currently common in the Nama Karoo region include Argemone ochroleuca, Arundo donax, Atriplex spp.,
Limonium sinuatum, Opuntia spp., Phragmites australis, Prosopis spp., Salsola kali and Schkuhria pinnata,
as well as various members of the Cactaceae family such as Echinopsis spp. and Tephrocactus articulates
(Van Wilgen et al., 2008; Walker et al., 2018).

The Nama Karoo is also threatened by increased mining activities such as open-cast zinc mining at Black
Mountain and the Gamsberg near Aggeneys, as well as the potential threat of uranium mining around
Beaufort West and the greater Lower Karoo region. The possibility of large scale shale gas fracking
presents a further threat to the Nama Karoo biodiversity (Khavhagali, 2010; Milton and Dean, 2012;
Cramer, 2016). An increased need for renewable energy has already seen the impact of several wind farms
being developed in the Karoo region and along its margins, as well as planning and construction of a
number of solar power projects (Walker et al., 2018).

Furthermore, the increased clearing of natural vegetation for cultivation along the lower Orange River
destroys the natural habitat of many Nama Karoo fauna and flora. Pesticides used to control Brown Locust
(Locustana pardalina) and Karoo Caterpillar (Loxostege frustalis) outbreaks also impact wildlife habitat
severely, with the highest concentration of pesticides particularly within the avifauna, specifically raptors
(Lovegrove, 1993; Khavhagali, 2010; Walker et al., 2018).

The overall improvement of ecosystem health and to ensure ecological sustainability of the Nama Karoo
biome will require a dedicated effort and strategic collaboration from a wide range of stakeholders to
achieve the preservation, conservation and management of its biodiversity.

6.2.4 Value of the Nama Karoo

6.2.4.1 Biodiversity value

a) Flora

The Nama Karoo biome does not boast the same level of plant diversity and species richness that is unique
to the adjacent Succulent Karoo biome (see Section 4.3.4) and yet, the Nama Karoo flora consists of nearly
2 200 plant species of which about 450 are distinctive to the region (Milton, 2009). The level of endemism
in the biome is very low with the majority of endemic species occurring in the Upper Karoo Hardeveld
vegetation type. Plant families dominating the Nama Karoo veld are Asteraceae (daisies), Fabaceae
(legumes) and Poaceae (grasses). Where the Nama Karoo interfaces with the Fynbos and Succulent Karoo
biomes to the south and west, taxa in the Aizoaceae (vygies) and Asteraceae families are prominent, while
elements of summer rainfall floras typical of the Grassland and Savanna biomes become prevalent in the
north and east (Mucina and Rutherford, 2006). The presence of succulent taxa representative of the plant
families Aizoaceae, Crassulaceae and Euphorbiaceae adds to the species richness of Nama Karoo
vegetation.

b) Fauna

The Nama Karoo never had the variety of wildlife that can be found for example in the Savanna biome;
however, before pastoralism brought along fenced rangelands, vast herds of Springbok used to migrate
through the region in search of water and grazing. Today, these free roaming herds are mostly replaced
with livestock and game ranching. The majority of mammals in the Nama Karoo are species with a
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widespread distribution that originate in the Savanna and Grassland biomes (Dean et al., 2018). The Nama
Karoo boasts a mammal diversity of approximately 177 species of which more than 10 threatened species
are known to occur in this biome. Common animals include the Bat-Eared Fox, Black-Backed Jackal, Spring
Hare, Springbok, Gemsbok, Kudu, Eland and Hartebeest. Most noteworthy is the Critically Endangered
Riverine Rabbit (Bunolagus monticularis) which is an endemic species of the central Nama Karoo (Holness
etal., 2016; UCT, 2018a).

Other mammal species of conservation concern include the Endangered Southern Tree Hyrax (Dendrohyrax
arboreus), as well as the Vulnerable Hartmann's Zebra (Equus zebra hartmannae), Cheetah (Acinonyx
jubatus), Leopard (Panthera pardus), Black-footed Cat (Felis nigripes) and White-tailed Mouse (Mystromys
albicaudatus). The Grey Rhebok (Pelea capreolus), Mountain Reedbuck (Redunca fulvorufula subsp.
fulvorufula), Brown Hyena (Hyaena brunnea) and the Southern African Hedgehog (Atelerix frontalis) are all
listed as Near-Threatened (UCT, 2018a).

The avifauna of the Nama Karoo is characterised by typically ground-dwelling species of open habitats,
although watercourses with prevalent riparian vegetation have allowed several tree-living species to
penetrate the interior of this biome (Walker et al., 2018). Up to 217 bird species have been recorded to
occur in the Nama Karoo of which 23 species are considered threatened (Taylor and Peacock, 2018). Birds
such as the Black-headed and White-throated canaries, Red Lark and Sclater's Lark, Karoo Chat, Karoo
Korhaan, Layard’s Tit-babbler and the Cinnamon-breasted Warbler are characteristic of this arid, harsh
landscape. Many of the bird species occurring in the Nama Karoo are highly nomadic and are able to
respond quickly to rainfall events and insect irruptions such as Brown Locust outbreaks (UCT, 2007 -
Present; Dean et al., 2018).

Reptile diversity of the Nama Karoo is moderately high with nearly 221 species that can be found in this
arid to semi-arid environment (UCT, 2018b). Important tortoise species include the Vulnerable Speckled
Padloper (Chersobius signatus) and the Near-Threatened Karoo Padloper (Chersobius boulengeri). The
Plain Mountain Adder (Bitis inornata), which is restricted to the Nuweveldberge, is the only snake species
that is endemic to the Nama Karoo and it is categorised as Endangered. Also, the Elandsberg Dwarf
Chameleon (Bradypodion taeniabronchum) is currently listed as endangered and the Braack's Pygmy
Gecko (Goggia braacki) is considered Near-Threatened. Three other lizard species, the Dwarf Karoo Girdled
Lizard (Cordylus aridus), the Karoo Flat Gecko (Afroedura karroica) and Thin-skinned Gecko (Pachydactylus
kladaroderma) have much of their distribution in the Karoo.

The Nama Karoo boasts a fairly moderate diversity of Amphibia with about 50 frog species that could be
found in this biome. Noteworthy species include the endemic Karoo Caco (Cacosternum karooicum) and
the Near-Threatened Giant Bull Frog (Pyxicephalus adspersus) (Minter, 2004).

Terrestrial invertebrate diversity in the Nama Karoo is considerably high with up to 575 species of
Lepidoptera (moths and butterflies), 84 species of dragonflies, 115 species of lacewings and more than 80
different species of dung beetle. Five butterfly species are wholly endemic to the Central Karoo (Aloeides
pringlei, Lepidochrysops victori, Thestor compassbergae, T. camdeboo and Cassionympha camdeboo). The
butterfly species, Lepidochrysops victori is categorised as Vulnerable (Mecenero et al. 2013; Holness et al.,
2016). Nearly 40 species of scorpions could occur in the Nama Karoo region (Holness et al., 2016).

6.2.4.2  Socio-economic value

The Nama Karoo provides natural resources for a wide array of business activities; however, social
wellbeing and economic viability of these enterprises greatly rely on the availability and spatial distribution
of water. The main industry sectors underpinning economic growth in the Nama Karoo are agriculture
(including game and livestock ranching, and crop cultivation), mining (including diamonds, granite, heavy
metals and marble, as well as the potential for shale gas and uranium) and tourism (including ecotourism).
All three of these sectors have potential to contribute to socio-economic growth of the region but are heavily
dependent on sustainable water resources to exist (Hoffmann et al., 1999; Mucina et al., 2006a; Milton,
2009; Walker et al., 2018).
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Other economic opportunities characteristic of the Nama Karoo relates to the development and commercial
exploitation of medicinal plants (such as Hoodia gordonii), horticulture, manufacturing, biodiversity
conservation (e.g. National Parks, nature reserves, game farms) and the significance of cultural heritage
(Milton, 2009; Todd et al., 2016; Dean et al., 2018; Walker et al., 2018). A recent increase in renewable
energy installations (solar and wind) in the Nama Karoo has shown a total land cover of about 3.6% to date
(Hoffmann et al., 2018).

6.3 Baseline environmental description of the Succulent Karoo biome

6.3.1 What and where is the Succulent Karoo biome in South Africa?

The Succulent Karoo biome covers an area of approximately 103 000 km2 and extends from the coastal
regions of southern Namibia through the western parts of the Northern Cape and Western Cape provinces
of South Africa, as well as inland of the Fynbos biome to the Little Karoo in the south (Rundel and Cowling,
2013). The Succulent Karoo biome interfaces with the Albany Thicket to the east, the Nama Karoo to the
north and west, and the Desert biome to the north (Jonas, 2004; Mucina et al., 2006a).

The Succulent Karoo biome is a semi-desert region that is characterised by the presence of low winter
rainfall, with a mean annual precipitation of between 100 and 200 mm, and daily temperature maxima in
summer in excess of 40°C the norm. Fog is a common occurrence in the coastal region and frost is
infrequent. Desiccating, hot berg winds may occur throughout the year (Desmet and Cowling, 1999; Jonas,
2004; Mucina et al., 2006b; Walker et al., 2018).

Topographically the Succulent Karoo varies from flat to gently undulating plains at altitudes generally below
800 m that are situated to the west and south of the escarpment and are typical of the Knersvlakte and
Hantam/Roggeveld/Tanqua Karoo, towards a more hilly and rugged mountainous terrain characteristic of
the Namaqualand, Robertson Karoo and Little Karoo at higher elevations reaching up to 1 500 m in the
east. The geology of the Succulent Karoo is ancient and complex with weakly developed, lime-rich sandy
soils that easily erode and are derived from weathering of sandstone and quartzite (Allsopp, 1999). An
unusual but abundant feature of the Succulent Karoo soils are low, circular mounds called ‘heuweltjies’
which were created by harvester termites thousands of years ago (McAuliffe et al., 2018; McAuliffe et al., in
press). Their rich soils support an entirely different vegetation from the surrounding land cover making
them truly unique (Jonas, 2004; Mucina et al., 2006b; Jacobs and Jangle, 2008).

The Doring, Olifants and Tanqua rivers are the major drainage systems in the west, with the Breede and
Gouritz rivers and its relevant tributaries in the south-east of the biome, all derived from catchments
located within the bordering Fynbos biome. The majority of other river courses are small, short-lived and
seasonal west-flowing systems, including a relatively short section of the lower Orange River in the north
(Jonas, 2004; Mucina et al., 2006b; Le Maitre et al. 2009).

The Succulent Karoo is an arid to semi-arid biome which is known for its exceptional succulent and bulbous
plant species richness, high reptile and invertebrate diversity, as well as its unique bird and mammal life
(Rundel and Cowling, 2013). It is also recognised as one of three global biodiversity hotspots in southern
Africa with unrivalled levels of diversity and endemism for an arid region (Cowling et al., 1999; Desmet,
2007; Hayes and Crane, 2008). The Succulent Karoo vegetation is dominated by dwarf leaf-succulent
shrublands with a matrix of succulent shrubs and very few grasses, except in some sandy areas. Species of
the plant families Aizoaceae (formerly the Mesembryanthemaceae), Crassulaceae and Euphorbiaceae, as
well as succulent members of the Asteraceae, Iridaceae and Hyacinthaceae are particularly prominent.
Mass flowering displays of annuals (mainly Asteraceae species), often on degraded or fallow agricultural
lands are a characteristic occurrence in spring.

The varied Succulent Karoo landscape lends itself to the adaptation of a diversity of plant growth forms,
ranging from extensive plains often littered with rocks or pebbles such as the Knersvlakte to rocky areas
occasionally dotted with solitary trees and tall bush clumps (e.g. Ficus ilicina, Pappea capensis, Searsia
undulata, Schotia afra and Vachellia karroo) often found in deeper valleys and along drainage lines. In
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some higher altitude areas of the Succulent Karoo, particularly on rain shadow mountain slopes, the
vegetation contains elements similar to an arid daisy-type fynbos (Mucina et al., 2006b; Jacobs and Jangle,
2008).

6.3.2 Vegetation types of the Succulent Karoo

In 1991, the then Succulent Karoo Floristic Region was divided by Jurgens into two distinct sub-regions,
namely the Namaqualand-Namib Domain, which extends north from the west coast of South Africa into
Southern Namibia, and the Southern Karoo Domain that lies inland of the great escarpment. Key drivers
motivating this subdivision were rainfall patterns and temperature regimes, with the Namaqualand-Namib
mainly characterised by winter rainfall and the Southern Karoo by summer rainfall (Low & Rebelo, 1996).
Subsequently the Succulent Karoo biome was further diversified into six broadly defined bioregions (Figure
5) comprising a total of 63 vegetation types (Figure 6). The six bioregions constitute the Richtersveld (with
19 vegetation types), Namaqualand Hardeveld (with six vegetation types), Namaqualand Sandveld (with 13
vegetation types), Knersvlakte (with eight vegetation types), Trans-Escarpment Succulent Karoo (with three
vegetation types) and the Rainshadow Valley Karoo (with 14 vegetation types) (Mucina et al., 2006b). Forty-
four of these 63 Succulent Karoo vegetation types are all, or partly present within the proposed extended
western EGI corridor. Despite a general lack of structural diversity, plant species diversity at both the local
and regjional scales in the Succulent Karoo is undoubtedly the highest recorded for any arid region in the
world (Cowling et al., 1999).
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Figure 5. The Succulent Karoo biome consists of six different bioregions.
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Figure 6. The Succulent Karoo biome comprises a total of 63 unique vegetation types.
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6.3.3 What is the state of the Succulent Karoo?

The Succulent Karoo biome is recognised as one of 25 internationally acclaimed biodiversity hotspots due
to its exceptional abundance and rich diversity of unusual succulent plants and animal life (Myers et al.,
2000; Jonas, 2004; Noroozi et al., 2018). Despite its amazing ecological and socio-economic diversity, the
hotspot is a vulnerable ecosystem with about 8% of the Succulent Karoo biome formally protected in
statutory and non-statutory reserves, including the Richtersveld, Namaqua and Tankwa Karoo National
Parks, as well as the Goegap, Nababeep and Oorlogskloof Provincial Nature Reserves (Mucina et al.,
2006b; Hoffmann et al., 2018).

The predominant land use is agriculture with about 90% of the region subjected to livestock grazing (mainly
sheep, goats and ostrich farming). Although crop farming is limited due to nutrient-poor soils with low
agricultural potential and the lack of sufficient irrigation water, severe overgrazing and unsustainable
cultivation practices have contributed to widespread loss of topsoil through sheet erosion and the
accelerated degradation of veld condition reducing the overall species diversity in this arid environment
(Mucina et al., 2006b; Le Maitre et al., 2009; Walker et al., 2018).

Mining for diamonds, gypsum and heavy metals, although an important economic driver which is only
affecting about 1% of the biome, is another major threat to biodiversity in the Succulent Karoo as it
irreversibly transforms landscapes making ecological restoration extremely challenging (Jonas, 2004;
Milton and Dean, 2012). An increase in urban settlements due to a growing population, in addition to
overharvesting of fuel wood and the illegal harvesting of plants for the medicinal and horticultural trades,
also threatens conservation efforts of the Succulent Karoo biome (Milton et al., 1999; Walker et al., 2018).
Cropping, mining, linear structures such as fences, roads, railways and power lines, and the eutrophication
of water further exacerbate the spread and establishment of alien invasive plant species in the Succulent
Karoo such as Arundo donax, Atriplex lindleyi, Atriplex nummularia, Nerium oleander, Pennisetum
setaceum, Prosopis glandulosa and Tamarix ramossissima (Van Wilgen et al., 2008; Rahlao et al., 2009;
Le Maitre et al., 2016; Dean et al., 2018; Walker et al., 2018). The invasion of members of the Cactaceae
family such as the Bilberry cactus (Myrtillocactus geometrizans) is becoming an increasing conservation
concern especially in the southern Karoo (Dean and Milton, 2019).

Furthermore, climate change has been identified as one of the most significant threats to biodiversity as
increasing temperature levels and decreasing rainfall over the next five decades could exacerbate
desertification of the Succulent Karoo biome (Hoffmann et al., 1999; Rutherford et al., 1999; Walker et al.,
2018). Also, a recent increase in renewable energy developments (solar and wind) in the Succulent Karoo
has seen approval of about 160 applications for environmental authorisation to date of which another
almost 50 are currently in process (DEA, 2019). Notwithstanding the effect of the aforementioned impacts
on Succulent Karoo ecosystems, to date approximately 4% of the biome has been transformed (Mucina et
al., 2006b).

6.3.4 Value of the Succulent Karoo

6.3.4.1 Biodiversity value

a) Flora

The Succulent Karoo biome claims its place amongst the world’s biodiversity hotspots housing an
extraordinarily high floral diversity exceeding 6 356 plant species in more than 1 000 genera and
representative of almost 170 plant families. Of this number about 450 taxa are considered threatened i.e.
species that are facing a high risk of extinction, and a further 816 species that are of conservation concern
i.e. species that have a high conservation importance in terms of preserving South Africa's rich floristic
diversity (SANBI, 2017).

Nearly 40% (~2 535 species) are considered endemic to the Succulent Karoo vegetation of which the
majority are either succulents or geophytes (Jonas, 2004; Mucina et al., 2006b). Some 269 endemic taxa
are threatened and a further 536 endemic species are of conservation concern (SANBI, 2017). Many
endemics have very limited spatial ranges and are vulnerable to extinction through localised habitat
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damage. Also noteworthy is the occurrence of approximately 16% (~1 590 species) of the world’s 10 000

succulent species within this biome (Cowling and Hilton-Taylor, 1999; Mucina et al., 2006b).

Species of the plant families Aizoaceae (formerly the Mesembryanthemaceae), Crassulaceae and
Euphorbiaceae, as well as succulent members of the Asteraceae, Iridaceae and Hyacinthaceae are
particularly prominent in this biome (Mucina et al., 2006b). This exceptional plant diversity, combined with
high levels of endemism and intense land use pressures means the biome is also a recognised
conservation priority as per the objectives and conservation targets of the Succulent Karoo Ecosystem
Programme (SKEP) (Hayes and Crane, 2008).

SKEP focuses on eight geographic priority areas within the Succulent Karoo biome that contain important
habitats vulnerable to land use pressures and are in need of conservation (Table 4) (Hayes and Crane,

2008).

Table 4. A summary of the floristic value of each of the eight SKEP priority focus areas

SKEP Priority Focus Area Area (ha) # of Plant Species :fl:; fgg:{)?é: ﬁlgasgge%’iﬂ;:
. 2 700
Greater Richtersveld 2071054 (>80% succulents) 560 194
Bushmanland Inselbergs 31400 429 67 87
Namaqualand Uplands 361 127 1109 286 71
Central Namaqualand Coast 372 587 432 85 74
Knersvlakte 522 234 1324 266 121
Bokkeveld-Tanqua-Roggeveld 932717 1767 357 102
Central Breede River Valley 206 808 1500 115 19
Central Little Karoo 548 430 1325 182 73

Adding to the Succulent Karoo’'s exceptional high level of plant diversity, it boasts five centres of plant
endemism (Table 5); one centre typical of the Cape Floristic Region with elements characteristic of fynbos,
and four more centres characterised of the Succulent Karoo Region dominated by dwarf, succulent
shrubland with the stem- and leaf succulent species particularly prominent (Van Wyk and Smith, 2001).

Table 5. The five centres of plant endemism contained within the Succulent Karoo biome

Region Cape Floristic Succulent Karoo Succulent Karoo Succulent Karoo Succulent Karoo
Centre . . Worcester-
Kamiesberg Knersvlakte Little Karoo Robertson Karoo Hantam-Roggeveld
Entire o _ Broad Middle Breede | High-lying plateau
. Kamiesberg Low-lying plain intermountain .
Approximate . River Valley from between
. Mountain Range north of valley from . .
location Worcester to Loeriesfontein and
east of Vanrhynsdorp Montagu to
. . Swellendam Sutherland
Kamieskroon Uniondale
Number of
vascular plant +1 000 +1 000 +2 000 +1 500 +2 500
Spp
Number of >80 >150 >250 >115 >250
endemics
Percentage
succulents ~7.5% ~74% ~82% ~78% ~23%
among
endemics
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b) Fauna
The fauna of the Succulent Karoo biome does not reflect the same level of diversity or endemism shown by
the flora (Vernon, 1999; Mucina et al., 2006b; Rundel and Cowling, 2013).

Mammal diversity in the Succulent Karoo biome is relatively high with about 75 species of mammals of
which two are endemic, namely the Critically Endangered De Winton's golden mole (Cryptochloris wintoni)
and the Namaqua dune mole rat (Bathyergus janetta). Another important species of conservation concern
in the region is the Critically Endangered riverine rabbit (Bunolagus monticularis), the Near-Threatened
brown hyena (Hyaena brunnea), the Vulnerable Hartmann’'s mountain zebra (Equus zebra subsp.
hartmannae), the Vulnerable Cape leopard (Panthera pardus) and the Vulnerable Grant’s golden mole
(Eremitalpa granti) (Rundel and Cowling, 2013; Child et al. 2016).

Major concentrations of large mammals, including the African elephant (Loxodonta africana), the Critically
Endangered black rhinoceros (Diceros bicornis), the hippopotamus (Hippopotamus amphibious) and the
African buffalo (Syncerus caffer), used to roam the riverine forests along major rivers in the Succulent
Karoo, but these populations have now all disappeared from this hotspot. Today, only smaller herds of
gemsbok (Oryx gazella), Hartmann’s mountain zebra (Equus zebra subsp. hartmannae), klipspringer
(Oreotragus oreotragus) and springbok (Antidorcas marsupialis) are commonly found mainly within the
confines of formally protected areas and privately owned game farms (Williamson, 2010; Walker et al.,
2018).

The avifauna of the Succulent Karoo includes nearly 230 species with 13 threatened birds, one of which
are endemic to the region, namely the Barlow's lark (Certhilauda barlowi). Other notable species of
conservation concern in the region include the Endangered black harrier (Circu