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I. Specialist studies
This chapter of the Integrated Environmental Management Plan (IEMP) provides an overview of the
state of the environment within the Strategic Environmental Assessment (SEA) study area. The
information contained in this chapter was informed by the biophysical and socio-economic specialist
studies conducted during the SEA of the South African mid-frequency array of SKA Phase 1 (SKA1_MID)
and associated infrastructure. All recommendations, impact management actions and impact
management outcomes prescribed by the specialists are included in Chapter 5 of this IEMP.
Table 1 lists the authors and peer-reviewers for all the specialist studies undertaken as part of the
SKA1_MID SEA. The full specialist study reports are available on the project website1 for download.
Table 1: Specialist study authors and peer-reviewers

Author
Peer-reviewer
Terrestrial ecology and biodiversity assessment
Sue Milton
Director at RENU-KAROO Veld
Joh
Manager at South African
(Dr)
Restoration cc.
Henschel
Environmental Observation Network
South African Council for Natural
(Dr)
(SAEON) Arid Lands Node
Scientific Professions (SACNASP)
Lydia Cape
Environmental Scientist at CSIR
Professional Natural Scientist
SACNASP Professional Natural
(Reg. No. 400047/08).
Scientist (Reg. No. 400359/13)
Freshwater aquatic ecosystems assessment
Kate
Senior Consultant and Partner at
Wietsche
Specialist Scientist: In-stream
Snaddon
the Freshwater Consulting Group
Roets (Dr)
Water Use at the Department of
and director at the Freshwater
Water and Sanitation.
Research Centre. SACNASP
SACNASP Professional Natural
Professional Natural Scientist
Scientist (Reg. No. 400191/10).
(Reg. No. 400225/06).
Dean Ollis
Consultant at the Freshwater
Betsie Milne Postdoctoral Fellow: Wetland
Consulting Group and at the
(Dr)
Ecologist at SAEON Arid Lands
Freshwater Research Centre.
Node.
SACNASP Professional Natural
DST- National Research
Scientist (Reg. No. 400102/06).
Foundation Professional
Development Programme.
Tumisho
Consultant at the Freshwater
Ngobela
Consulting Group and at the
Freshwater Research Centre.
SACNASP Candidate Natural
Scientist (Reg. No. 100010/15).
Fine-scale habitat mapping and baseline of the SKA land core area
Simon Todd Ecologist at SAEON Arid Lands
Joh
Manager at SAEON Arid Lands
Node. SACNASP Professional
Henschel
Node
Natural Scientist (Reg. No.
(Dr)
400425/11).
Endangered species survey
Bonnie
Senior Field Officer at the
Cobus
Programme Manager at the
Schumann
Endangered Wildlife Trust (EWT)
Theron
EWT Drylands Conservation
Drylands Conservation
Programme.
Programme.
1

http://www.skaphase1.csir.co.za/?page_id=984
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Esté
Matthew

Field Officers at the Endangered
Wildlife Trust (EWT) drylands
Conservation Programme
Bat fauna sensitivity study
Kate
Director at Inkululeko Wildlife
MacEwan
Services.
Chairperson at the South African
Bat Assessment Advisory Panel.
SACNASP Professional Natural
Scientist (Reg. No. 400123/05).

Avifauna sensitivity study
Richard
Research Associate at the
Dean (Dr)
DST/NRF Centre of Excellence at
the Percy FitzPatrick Institute of
African Ornithology at the
University of Cape Town.
Co-director at RENU-KAROO Veld
Restoration cc.

Lydia Cape

Environmental Scientist at CSIR
SACNASP Professional Natural
Scientist (Reg. No. 400359/13)

David Jacobs
(Prof)

SARChI Research Chair in
Animal Evolution and
Systematics at the Department
of Biological Sciences of the
University of Cape Town.
Specialist scientist. SACNASP
Professional Natural Scientist
(Reg. No. 401514/83).

Patrick
Morant

Penn Lloyd
(Dr)
Patrick
Morant

Principal Ecologist and Director
at Biodiversity Assessment and
Management Pty Ltd.
Specialist scientist. SACNASP
Professional Natural Scientist
(Reg. No. 401514/83).

Heritage assessment (including archaeology, palaeontology, cultural heritage and landscape)
Kyla Bluff
Cedar Tower Services. Association Natasha
Heritage Officer: Impact
for Southern African Professional
Higgitt
Assessment at the South African
Archaeologists (Reg. No. 358).
Heritage Resources Agency.
Nicholas
Cedar Tower Services. Association Ragna
Heritage Officer: Permit Officer
Wiltshire
for Southern African Professional
Redelstorff
– Palaeontology at the South
Archaeologists (Reg. No. 359) and
African Heritage Resources
Association of Professional
Agency.
Heritage Practitioners member.
Jenna Lavin Cedar Tower Services. Association Phillip Hine
Heritage Officer: Permit Officer
for Southern African Professional
– Archaeology at the South
Archaeologists (Reg. No. 327) and
African Heritage Resources
Association of Professional
Agency.
Heritage Practitioners member.
Jayson
ASHA Consulting. Association for
Itumeleng
Heritage Officer: Burial Grounds
Orton
Southern African Professional
Matiseng
and Graves Unit at the South
Archaeologists (Reg. No. 233) and
African Heritage Resources
Association of Professional
Agency.
Heritage Practitioners member.
John
NaturaViva. Palaeontological
Almond
Society Southern Africa
Membership, Association of
Professional Heritage Practitioners
member.
Bernard
BOLA Landscape Architect.
Oberholzer Professional Member of the SA
Council for the Landscape
Architectural (Reg. No. 87018),
Fellow of the Institute of
Landscape Architects of SA.
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Quinton
Lawson

MLB Architects. Professional
Member of the SA Council for the
Architectural Profession (Reg. No.
3686), Member of the Cape
Institute for Architects, Member
of the Impact Assessment Review
Committee of Heritage Western
Cape.
Soils, erosion and agricultural potential assessment
Johann Lanz Soil Scientist SACNASP
Anneliza
Professional Natural Scientist
Collett
(Reg. no. 400268/12)

Agricultural economics study
Johann
Director of the Bureau for
Kirsten
Economic Research of the
(Prof)
University of Stellenbosch and
chairperson of the Karoo
Development Foundation.

Andrei
Rozanov (Dr)

Senior Lecturer in Soil Sciences
at Stellenbosch University.

Anthony
Leiman
(Prof)

Associate Professor at the
School of Economics of the
University of Cape Town
(Environmental and resource
economics; cost-benefit
analysis; informal sector).
Associate Professor at the
School of Economics of the
University of Cape Town (Farm
labour markets; women in
agriculture).
Chief Researcher in Sustainable
agriculture, managed
ecosystems, Climate Studies,
Modeling & Environmental
Health at the Council for
Scientific and Industrial
Research.

Beatrice
Conradie
(Prof)

Emma
Archer (Dr)

Review of existing socio-economic surveys
Doreen
C2 National Research FoundationAtkinson
rating Researcher, Department of
(Prof)
Development Studies, NMMU;
and Trustee of the Karoo
Development Foundation.
Socio-Economic Assessment2
Doreen
C2 National Research FoundationAtkinson
rating Researcher, Department of
(Prof)
Development Studies, NMMU;
2

Department of Agriculture,
Forestry and Fisheries Directorate: Land Use and Soil
Management

Cherryl
Walker (Prof)

DST/NRF SARChI Chair at the
Department of Sociology and
Social Anthropology of
Stellenbosch University.

SW van der
Merwe (Dr)

Senior planner and manager of
the Environmental planning

With inputs and fieldwork assistance of Mrs Caroline Poole, Mr Sindisile Madyo and Mr Lindile Fikizolo.

6
CHAPTER 3 – STATE OF THE ENVIRONMENT

SKA1_MID IEMP (2018)

Rae Wolpe

Hendrik
Kotze (Adv)

and Trustee of the Karoo
Development Foundation.
Managing Director of Impact
Economix.

Professor extraordinaire at the
Africa Centre for Dispute
Settlement (ACDS) at the
University of Stellenbosch
Business School.

Anthony
Leiman
(Prof)

Hugo van der
Merwe (Dr)

Screening major hazard installation risk assessment
Michael
Director, Risk Assessor and
Annick
Paul
Chemical Engineer at
Walsdorff
Oberholzer RISCOM (PTY) LTD, SANAS facility
accreditation No MHI0013,
approved signatory for MHI risk
assessments, Registered
Professional Engineer
(Registration No.: 910085) with
the Engineering Council of South
Africa, Approved Inspection
Authority for MHI Risk
Assessments South Africa.

department at Dennis Moss
Partnership.
Associate Professor at the
School of Economics of the
University of Cape Town
(Environmental and resource
economics; cost-benefit
analysis; informal sector).
Transitional Justice Programme
Manager at the Centre for the
Study of Violence and
Reconciliation in South Africa.

Chemical Engineer
(Environmental Engineering)
and Principal Environmental
Assessment Practitioner at the
Council for scientific and
Industrial Research

Table 2 below lists additional technical studies undertaken by the National Research Foundation
(SARAO) to inform the design of SKA1_MID.
Table 2: Technical studies for the conceptual design of SKA1_MID

Geotechnical Field Assessment
Kobus Troskie
Hydrogeological Field Assessment
Kobus Troskie
Heritage Field Assessment
Justin du Piesanie
Ecological and Aquatic Field Assessment
Joh Henschel

GCS (Pty) Ltd
GCS (Pty) Ltd
Digby Wells
SAEON Arid Lands Node

II. Geology, topography, drainage and soils
The landscape of the study area comprises abrupt ridges and conical hills scattered across extensive
sandy and silty plains. The altitude ranges from 1500 metres (m) above sea level on the escarpment in
the South (Fraserburg) to 900 m above sea level on the pans between Brandvlei and Vanwyksvlei.
There is thus a gentle gradient of 0.6 kilometres (km) over a distance of 300 km. The study area consists
of sedimentary deposits from the Dwyka Group, Ecca Group and Beaufort Group as illustrated in Figure
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1. These three groups are part of the Karoo Supergroup. The Dwyka Group is the earliest and
lowermost of the Karoo Supergroup of sedimentary deposits, it is overlaid by the Ecca Group which in
turn is overlaid by the Beaufort group.

Figure 1: Karoo Supergroup sedimentary deposits

The Beaufort group consists of alternating mudstone (red in places) and sandstone. The sandstones
represent river channel deposits and the mudstones, floodplain deposits. The mudstone and
sandstone rocks, derived from marine sediments, are relatively soft and erode to form stony plains
and flat or rounded hills. Dolerite (an igneous rock) has intruded through the sedimentary deposits to
form dykes and pipes and groundwater collects in the crevices around dolerite pipes, sills and dykes.
The dolerite causes metamorphosis of the adjacent host rocks. Mudstone is altered to hornfells and
the sandstones develop a quartzitic appearance. Where dolerite intrusions overlie softer sediments,
the hard-capping results in formation of flat-topped ridges and mesas. The characteristic flat-topped
mountains and hills of the Karoo are characterised by well-rounded cobbles and boulders composed
largely of dolerite. These features are the most visible remnant of the dolerite’s tough sills, protecting
the underlying sandstone from erosion (Figure 2).
Other deposits include calcrete, alluvium and debris. Calcrete (also called Hardpan) is a sedimentary
rock, formed of calcareous materials as a result of climatic fluctuations in arid regions. It is a hardened
natural cement of calcium carbonate that binds other materials such as gravel, sand, clay, and silt. In
the study area the calcrete occurs directly on the bedrock and has also formed extensive deposits
within some larger areas of alluvium, attaining a maximum thickness of a few m. Alluvium comprises
loose eroded sediments, usually made of fine particles of silt and clay and larger particles of sand and
gravel, reshaped by water and redeposited. The alluvium presents a low susceptibility to erosion and
embraces both alluvial slopes (sheet wash) and alluvial valley (channel-related) deposits.
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Figure 2: Dolerite boulders in the SKA land core area

The study area is characterised by an arid climate with very little summer rainfall. Rainfall statistics
were captured at the weather stations located in Williston (Figure 3), Vanwyksvlei/ Carnarvon (Figure
4) and Brandvlei (Figure 5) for each month of the year 2010. The data collected include the average
rainfall per day, absolute maximum daily rainfall over each day of a month and absolute maximum
rainfall in 1 hour burst in each month. Based on this data, the calculated average annual rainfall for the
study area is less than 200 millimetres (mm) with peak rainfall occurring in March (mean annual rainfall
at Brandvlei 127 mm and Carnarvon 209 mm). The annual evaporation rate is approximately 2 300 mm
which is much higher than the mean annual rainfall. Summers are typically hot and dry, whereas
winters are icy and dry with dew and frost being typical during the night.
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Figure 3: Rainfall data for the Williston Spiral Arm

Figure 4: Rainfall data for the Carnarvon/Vanwyksvlei Spiral Arm

10
CHAPTER 3 – STATE OF THE ENVIRONMENT

SKA1_MID IEMP (2018)

Figure 5: Rainfall data for the Brandvlei Spiral Arm

Drainage is mostly associated with endorheic rivers arising on the escarpment (e.g. Sakrivier) and
flowing off ridges and hills. These rivers flow northwards and discharge into the pans (Brandvlei,
Verneukpan, Vanwyksvlei) where the water evaporates. Although the soils of the plains are generally
shallow to skeletal, wind and water-borne sediments have accumulated in parts of the landscape. In
the Vanwyksvlei/Carnarvon spiral arm area, many stony plains are devoid of soil whereas wind-blown
sand has elsewhere accumulated to form dunes that overlie the mudstone plains and dolerite outcrops
in some places.
According to the generalized soil pattern data from the Southern African Agricultural Geo-referenced
Information System (AGIS), six soils types are found in the SEA study area (Figure 6). These six soil types
are usually found in the arid parts of the country and include:







3

Red and yellow, well drained sandy soils with high base status3 (AR2 on the map);
Soils with negligible to weak profile development, usually occurring on deep alluvial deposits
(FL on the map);
Soils with minimal development, usually shallow, on hard or weathering rock, with or without
intermittent diverse soils. Lime generally present in part or most of the landscape (LP2 on the
map);
Soils with a marked clay accumulation, strongly structured and a reddish colour. Prismacutanic
and/or pedocutanic diagnostic horizons dominant (PL1 on the map);
Rock with limited soils (R on the map); and
Strongly saline soils generally occurring in relatively deep deposits in low lying arid areas (SC
on the map).

Base status is a ratio relating the major nutrient cations (Ca, Mg, K and Na) to the clay percentage in the soil. It is used as an indicator of
soil fertility.
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The agricultural landscape of the SEA study area is dominated by the aridity of the climate, with a mean
annual rainfall of less than 200 mm. Agriculture is almost exclusively sheep farming throughout the
area. There are small patches of cultivated land that make up an extremely small proportion of the
total agricultural area (0.20 %). Patches of land that may, depending on the season, receive and retain
sufficient soil moisture for crop growth, are used to produce supplementary fodder crops for sheep.
These are not cultivated annually, but only when the weather (rainfall) allows, particularly when there
is sufficient (above average) rainfall, at a suitable time of the season for optimal crop growth. An
assessment of the agricultural potential within the study area in terms of soil types and erosion was
conducted as part of this SEA. The moisture availability is an indicative measure of the climatic
moisture that is available for plant growth in any environment. The proposed development site falls
within moisture availability class 6 which is the most arid and described as a very severe limitation to
agriculture. Within this environment of general aridity, small scale variations in climate across the
study area and other climate parameters (such as temperature) are not very significant in determining
agricultural potential and therefore influencing agricultural impact. As grazing is the overwhelmingly
dominant agricultural land use, the most indicative measure of agricultural potential and productivity
across the study area is the grazing capacity potential. The study area is an area of relatively low grazing
capacity (within a national context) but is an area that is suitable for successful sheep farming.
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Figure 6: Soil types
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Vegetation types are closely linked to soil type, soil depth, rockiness, slope and aspect. Finer soil types
with smaller grains (such as clay) generally retain moisture better than coarse-grained soils. In soils
with very high clay content water may be retained so well that it is unavailable for absorption by plant
roots. Clay also forms a compacted surface more easily, causing water to run off rather than penetrate
deeply into the soil. Deep soil, if it is too sandy does not retain water as well as rocky soils. Vegetation
growing on rocky soils is therefore more resilient to the effects of drought and grazing. Deep Karoo
soils are very easily eroded by wind and water if denuded of a healthy vegetation layer, leading to even
more degraded veld with poor fodder production for herbivores. The orange sand dunes are habitat
for the endemic Red Lark. Silt and clay has accumulated in shallow valleys to form extensive level pans
(vloëre) between Brandvlei and Vanwyksvlei (Figure 7). Deep silty friable alluvium flanks the Sakrivier
and its tributaries creating a suitable habitat for the Critically Endangered Riverine Rabbit.

Figure 7: Pans (vloëre)

III. Terrestrial ecology and biodiversity
Two Biomes occur within the SEA study area, namely the Azonal Vegetation Biome (which is part of
the Inland Saline Vegetation Bioregion) and the Nama-Karoo Biome (which is part of the Bushmanland
Bioregion and Upper Karoo Bioregion). Each biome contains several vegetation types which are
described below. The spatial extent of each vegetation type within the SEA study area is illustrated in
Figure 8.
The azonal vegetation type occurring in the study area is the Bushmanland vloëre (pans) which is
characterised by taller, woodier vegetation including trees (Rhus lancea), tall shrubs (Salsola, Lycium,
Tripteris), and tall grasses (Stipagrostis namaquensis). In particular, Xerocladia viridiramis occurring in
14
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the northern part of the SKA land core area and in the Brandvlei spiral arm, is a spiny leguminous shrub
characteristic of deeper channels in endorrheic drainage features. The Bushmanland vloëre (pans) is
found on deep silty to sandy soils in dry river beds and pans. All pans occurring in the study area are
classified as azonal vegetation which has Least Threatened Status. Azonal habitats are severely
threatened by invasion by Prosopis glandulosa and its hybrids. The pans follow drainage features
through the Upper Karoo vegetation types.
The Northern Upper Karoo vegetation type, the Upper Karoo hardeveld vegetation type and the
Western Upper Karoo vegetation type, are part of the Upper Karoo Bioregion. The Upper Karoo
vegetation types are made up of succulent and non-succulent shrubs up to 0.5 m high on stony ground
and patches of grasses on sandy soil. This vegetation type occurs on sedimentary and dolerite rock and
on calcrete. The dominant plant families are Asteraceae, Chenopodiaceae, Fabaceae, Poaceae, and
Scrophulariaceae. The most commonly encountered species are Pentzia incana, Eriocephalus ericoides,
Rhigozum obovatum and Lycium species. Endemic species occur within the Amarylidaceae,
Asphodelaceae, Crassulaceae, Fabaceae and Malvaceae plant families. All Upper Karoo vegetation
types included in the study area have Least Threatened Status, but all are poorly conserved (Rouget et
al. 20044).
The Bushmanland arid grassland vegetation type, the Bushmanland basin shrubland vegetation type,
and the Bushmanland sandy grassland vegetation type, are part of the Bushmanland Bioregion. The
Bushmanland Arid Grassland vegetation types are dominated by desert grasses, with Karooid and
woody shrubs in the Asteraceae, Bignoniaceae, Fabaceae, Scrophulariaceae and Zygophyllaceae plant
families with abundant annual forbs and grasses after rain. The vegetation occurs on Kalahari Sands
on plains, dunes and outcrops of calcrete and dolerite. The most abundant species are Rhigozum
trichotomum and Stipagrostis ciliata. The few endemic species are from the Mesembryanthemaceae,
Fabaceae and Scrophulariaceae plant families. All Arid Grassland vegetation types included in the study
area have Least Threatened Status, but all are poorly conserved (Rouget et al. 2004).

4

Rouget, M., Reyers, B., Jonas, Z., Desmet, P., Driver, A., Maze, K., Egoh, B. & Cowling, R.M. 2004. South African National
Spatial Biodiversity Assessment 2004: Technical Report. Volume 1: Terrestrial Component APPENDIX A. Pretoria:
South African National Biodiversity Institute
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Figure 8: Vegetation types
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Amongst the vegetation types described above, 89 records of 47 plant species of conservation concern
were recorded in the study area. The plant families with the most species of conservation concern are
Iridaceae, Amaryllidaceae and Apocyaceae. These three plant families are geophytes or small shade
succulents and difficult to detect in field surveys during dry periods. Three plant species of
conservation concern occur in the SEA study area:




Aloe dichotoma (vulnerable) (Figure 9);
Hoodia gordonii (data deficient, declining); and
Acacia erioloba (declining).

The following plant species defined in the Northern Cape Nature Conservation Act5 as specially
protected and protected, are also present in the SEA study area:





slow-growing trees (Boscia species, Acacia erioloba),
geophytes in the Amarayllidaceae, Hyacinthaceae, Iridaceae, Oxalidaceae plant families,
succulents in the Apocynaceae, Asphodelaceae, Crassulaceae, Euphorbiaceae, Geraniaceae,
Portulacaceae plant families, and
certain medicinal plant species (Harpagophytum sp., Sutherlandia sp.).

Figure 9: Aloe dichotoma6 (quiver tree) forest

5
6

Northern Cape Nature Conservation Act 9/2009 (Provincial Gazette 1566 dated 19 December 2011)
Note that since 2015, the name Aloe dichotoma has changed to Aloidendrum dichotomum (Van Jaarsveld, E. and Judd, E
(2015). Tree Aloes of Africa. Cape Town, Penrock publications, 74pp). However, for the purpose of this report, the name
Aloe dichotoma has been kept.
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The fine-scale habitat map of the core of the SEA study area (Figure 10) illustrates the high degree of
landscape heterogeneity and associated habitat diversity of the SKA land core area. These
characteristics makes the SKA land core area a desirable area for conservation purposes as it
represents a functional system in which most relevant ecological processes can operate without undue
external influence or reliance. The SKA land core area contains a full representation of the range of
species, habitats and ecosystems present in the Upper Karoo area of the Northern Cape region. The
declaration of the SKA land core area as a formal protected area would contribute significantly to
meeting conservation goals in the Upper Karoo since, in terms of the National Protected Areas
Expansion Strategy (NPAES), the extent of the Upper Karoo Focus Area is 320 954 hectares and the
protection of the SKA land core area would provide approximately 131 000 hectares (approximately
41%) of the Upper Karoo target. This habitat diversity is also important for the fauna of the area and
provides for greater resilience for fauna in the face of a fluctuating environment and global climate
changes.

Figure 10: Fine-scale habitat map of the core of the SEA study area
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A site survey was conducted by Strategic Environmental Focus (Pty) Ltd (SEF) in December 2006 in the
Meysdam farm within the core site (or SKA Virtual Centre). SEF reported that the study site included
six major faunal habitat types such as Rhigozum trichotomum and Salsola species dominated plains,
dolerite hills and inselbergs, calcrete and shale plains, riparian vegetation and severely degraded areas.
The Rhigozum trichotomum plains are plains or flatlands dominated by Rhigozum trichotomum. These
plains are generally floristically poor and of low spatial heterogeneity, therefore not likely to support
a diverse faunal assemblage. The Salsola sp. plains are restricted to the brackish and silty flats and
contain small drainage lines or areas with high clay content and characterised by higher vegetation
diversity. The dolerite hills, inselbergs and pediments (Figure 11), although relatively sparse in
vegetation, provides for a greater diversity of microhabitat types due to the abundance of rock fissures
and crags.

Figure 11: Rounded inselbergs in the SKA land core area

The habitats with high ecological sensitivity include riparian vegetation (dry watercourses) which are
important movement corridors for fauna with a preference for temperate conditions (e.g. shrews).
Riparian vegetation occurs in drainage lines which consist of defined non-seasonal channels bordered
by both woody and grassy elements. The sand washes or larger drainage lines are dominated by
Stipagrostis namaquensis with Lebeckia spinescens, Cenchrus ciliaris and scattered Searsia (Rhus)
lancea trees. These habitat types span a large surface area (although of linear configuration), thereby
enhancing re-colonisation by taxa during favourable conditions. Furthermore, some of the
watercourses, in particular those occurring to the north of the study site provide potential habitat for
the “Critically Endangered” Riverine Rabbit (Bunolagus monticularis) and the “Near-Threatened” Giant
Bullfrog (Pyxicephalus adspersus).
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A survey using camera traps was conducted by the Endangered Wildlife Trust (EWT) during the SEA in
May-June 2016 to investigate the presence of the Riverine Rabbit (Bunolagus monticularis) within the
SKA land core area and is discussed in more detail further in this chapter. The focus of this study was
to determine whether the Riverine Rabbits - a keystone conservation species for the riparian shrubland
associated with the seasonal drainage system of the Karoo - occurs within the SKA land core area.
During the six- week survey and 725 nights of camera trap observations, no Riverine Rabbits were
detected within the habitat surveyed by the EWT nor were any seen by the Drylands Conservation
Programme field officers when setting and checking cameras. The EWT can conclude with a fair degree
of certainty that the Riverine Rabbit does not occur in the core area even though there are areas of
near suitable habitat in the area. The possibility that these riparian areas could have been historically
inhabited by the Riverine Rabbit cannot be excluded. The EWT indicated that more research will be
undertaken to determine the northern most extent of Riverine Rabbit distribution in the Northern
Cape.
As indicated in Chapter 6 of the IEMP, species richness and relative abundance of small, medium and
large mammals on different farms (intervention, edge effect and control) will be measured and
necessary management actions will be included in the Park Management Plan to be implemented
within the SKA land core area. The South African Environmental Observation Network (SAEON) will
monitor changes in plant productivity and ground cover, rainfall and temperature, which are predicted
to have an additional effect on mammal diversity and abundance in both the short and long-term.
Depending on access to funding, EWT would like to be involved in the long-term research and
monitoring programmes within the SKA land core area.
The dolerite outcrops, inselbergs and shale pediments were rated as Medium-High Ecological
Sensitivity habitat as the rocky crevices and boulders provide niches with the ability to sustain a faunal
assemblage (mainly mammal species) not likely to be encountered on the plains. Dolerite hills,
inselbergs and pediments of exposed dolerite sills and dykes have sparse vegetation cover which
includes Aloe dichotoma and Boscia albitrunca (protected plant species) as well as Rhigozum
obovatum. The dolerite-shale interface facilitates animal dispersal to other rocky outcrops and ridges
and functions as an important ecological linkage.
Finally, the habitats of low ecological sensitivity include the Rhigozum trichotomum plains, Salsola
species plains and areas which have been disturbed by grazing. The gravel plains are similar to the
pediment or footslopes of most of the inselbergs but differ in supporting an open cover and a slightly
different species complex (e.g. a higher diversity of Mesembryanthemaceae). The gravel plains below
the flat-topped hills are dominated by Rhigozum trichotomum with Lycium, Salsola aphylla, and a
grassy understorey of Stipagrostis obtusa with Aridaria noctiflora, Asparagus retrofractus,
Drosanthemum, Lebeckia, Leysera, Lycium cinereum, Malephora crocea, Osteospermum scariosum,
Pentzia incana, Pteronia, Ruschia spinescens, Salsola tuberculata, Zygophyllum microphyllum and the
invasive alien Atriplex lindleyi. The calcrete plains have even lower, sparser vegetation similar in
composition to gravel plains but with a greater abundance of Salsola tuberculata. The silt plains are
characterised by Salsola aphylla with Lycium cinereum, L. oxycarpum and an understorey of succulents,
forbs and a few grasses (Drosanthemum, Malephora crocea, Ornithogalum, Setaria verticillata,
Stipagrostis ciliata, S. obtusa. Mesembryanthemum guerichianum). Invasive alien species such as
Prosopis glandulosa var. torreyana (mesquite) and Atriplex lindleyi subspecies inflata (blasiebrak)
occur in these habitats within the core of the SEA study area. These habitats are disturbed systems and
consist of a low structural and floristic diversity and support few faunal species of conservation
concern. The areas which have been disturbed through livestock grazing are associated with farm dams
and boreholes and characterised by large trees (mainly invasive alien Prosopis glandulosa) and
herbaceous indigenous and alien plants.
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The study site supports a high diversity of mammal species, particularly rich in small carnivores and
rodents. Most of the species were widespread and not considered to be of any conservation concern.
The survey conducted by the EWT in 2016 confirmed the presence of several small carnivores,
insectivores and rodents including mongoose, caracal, black backed jackal, aardvark, steenbok, kudu
and common hares in the SKA land core area. The following wildlife species were identified amongst
the camera traps photos of the EWT survey:






Hare (Lepus saxatilis or Lepus capensis) (Figure 12) (Photo: camera trap NV125 on 28/05/2016)
Bat-eared fox (Otocyon megalotis) (Figure 13) (Photo:camera trap NV120 on 28/05/2016)
Caracal (Felis caracal) (Figure 14) (Photo: camera trap NV124 on 26/05/2016)
Kudu (Tragelaphus strepsiceros) (Figure 15) (Photo: camera trap NV213 on 21/06/20167)
Porcupine (Hystrix africaeaustralis) (Figure 16) (Photo: camera trap TC128 on 12/05/2016)

In addition to this, the SEF survey in December 2006 recorded the presence of the African wild cat
(Felis silvestris lybica), the steenbok (Raphicerus campestris), the striped mouse (Rhabdomys pumilio)
and the Karoo Bush Rat (Otomys unisulcatus) in the SKA land core area. Other species that were flagged
as potentially present in the study area but not recorded during field surveys include the Littledales’s
Whistiling Rat (Parotomys littledalei), the Honey Badger (Melivora capensis) and the Lesueur’s Winggland Bat (Cistugo lesueuri), all three rated as Least Concern status on the International Union for
Conservation of Nature (IUCN)8 Red List of Threatened Species 9, 10, 11. Furthermore, a survey was
conducted by the EWT in May and June 2016 to confirm that the Riverine Rabbit (Bunolagus
monticularis), which has a critically endangered status on the IUCN Red List of Threatened Species,
does not occur within the study area.
A bat fauna sensitivity study was also conducted as part of this SEA and identified that several small
roosts are likely to occur in the rocky outcrops on the scattered rocky hills throughout the site and in
the ridges occurring more densely in the southern areas; however, the foraging potential for bats is
low across most of the SEA study area due to the arid conditions.

7

Incorrect date indicated on photo due to reset to factory defaults during the survey
The IUCN Red List is a world standard for evaluating the conservation status of plant and animal species. The IUCN Red List
determines the risks of extinction to species, and gives information and analyses on the status, trends and threats to species;
and thus plays an important role in guiding conservation activities of governments, NGOs and scientific institutions.
9
Coetzee, N. & Griffin, M. 2008. Parotomys littledalei. The IUCN Red List of Threatened Species 2008
10
Jacobs, D. 2008. Cistugo lesueuri. The IUCN Red List of Threatened Species 2008
11
Do Linh San, E., Begg, C., Begg, K. & Abramov, A.V. 2016. Mellivora capensis. The IUCN Red List of Threatened Species 2016
8
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Figure 12: Lepus saxatilis or Lepus capensis

Figure 13: Otocyon megalotis
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Figure 14: Felis caracal

Figure 15: Tragelaphus strepsiceros
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Figure 16: Hystrix africaeaustralis

The most important habitat type for reptiles in the SKA land core area are the dolerite outcrops and
inselbergs due to their ability to provide numerous niches and protective features. The study area is
fairly rich in tortoises and lizards, but snake diversity is low in comparison with higher rainfall areas.
The Fisk’s House Snake (Lamprophis fiskii) which could occur in the SKA land core area is listed as
Vulnerable. The only species of conservation concern is the Karoo padloper (Homopus boulengeri)
tortoise which occurs in the south of the study area and is Near-Threatened according to the
assessment by Bates et al. (2014)12. This species would probably benefit from reduced grazing by
domestic livestock and a reduction in the populations of Pied Crows that appear to be increasing in
response to increased traffic and associated roadkill (Dean et al. 2005)13.
The dolerite sills and rock faces provide breeding, roosting and foraging habitat for a number of bird
species, most notably threatened species such as Verreaux’s Eagles (Aquila verreauxii), the “NearThreatened” Lanner Falcon (Falco biarmicus) and the endemic Jackal Buzzard (Buteo rufofuscus). The
grey shale pediments also provide an ideal nesting platform for the near-endemic Sclater’s Lark
(Spizocorys sclateri). An avifauna specialist study was conducted in the SKA land core area in 2007,
indicating that 189 bird species are expected to occur in the study area of which 33 were confirmed
during the survey period14. During this study, 13 Red Data birds with distribution ranges sympatric to
the study area were identified, of which 4 species were allocated low probabilities of occurrence and
considered vagrant in the study area. The remaining nine Red Data birds are the Martial Eagle
(Polemaetus bellicosus); Lesser Kestrel (Falco naumanni); Kori Bustard (Ardeotis kori); Ludwig’s Bustard
(Neotis ludwigii); Red Lark (Certhilauda burra); Black Stork (Ciconia nigra); Secretary Bird (Sagittarius
12

Bates, M.F., Branch, W.R., Bauer, A.M., Burger, M., Marais, J., Alexander, G.J., & de Villiers, M.S. 2014. Atlas and Red List
of the Reptiles of South Africa, Lesotho and Swaziland. Suricata 1. South African National Biodiversity Institute
13
Dean, W.R.J., Milton, S.J. and Anderson, M.D. 2005. Use of road kills and roadside vegetation by Pied and Cape Crows in
semi-arid South Africa. Ostrich 77: 102-104
14
Strategic Environmental Focus (Pty) Ltd site survey and Environmental Assessment Report, 2006-2007
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serpentarius); Lanner Falcon (Falco biarmicus); and Sclater’s Lark (Spizocorys sclateri). In 2016, an
avifauna sensitivity study was prepared as part of this SEA. The number of species recorded within the
SEA study area is 264, of which only 152 species can be considered resident, and the remainder are
breeding migrants (19 species), non-breeding migrants (32 species), nomads (37 species) and vagrants
(15 species). Most nomadic species associated with aquatic habitats may be resident for a time when
the ephemeral water bodies (vleis and pans) are flooded, and would remain until the area dried out,
however the core area has relatively few suitable aquatic habitats for birds. Observations in the field
were conducted by a birding team led by Etienne Marais in August 2016. The fieldwork was conducted
using Birdlasser15, and resulted in the compilation of a SKA Atlas and Biobash including 156 records of
bird species for the SEA study area. The Near-Threatened species recorded within the study area
include the European Roller (Coracias garrulous), Ludwig's Bustard (Neotis ludwigii), Karoo Korhaan
(Heterotetrax [Eupodotis] vigorsii), Eurasian Curlew (Numenius arquata), Chestnut-banded Plover
(Charadrius pallidus), Double-banded Courser (Rhinoptilus africanus), Greater Flamingo
(Phoenicopterus ruber), Lesser Flamingo (Phoeniconaiais minor) and Sclater's Lark (Spizocorys sclateri).
The vulnerable species recorded within the study area include the African Grass-Owl (Tyto capensis),
Verreaux's Eagle (Aquila verreauxii), Burchell's Courser (Cursorius rufus), Secretary bird (Sagittarius
serpentarius), Lanner Falcon (Falco biarmicus), Black Stork (Ciconia nigra) and Red Lark (Calendulauda
burra). The endangered species recorded within the study area include the Kori Bustard (Ardeotis kori),
Black Harrier (Circus maurus) and Martial Eagle (Polemaetus bellicosus).
The highest priority resident species within the study area is the Red Lark (Certhilauda burra). For this
species, protection of the remaining habitat is especially urgent. Populations of the Red Lark are
fragmented within the present distribution range of the species. There is some evidence to show that
the Red Lark is threatened by domestic livestock in its optimal habitat and that numbers have been
reduced by overgrazing (Dean et al. 1991). The highest priority endemic and nomadic species in the
Karoo is the Sclater’s Lark (Spizocorys sclateri). The Sclater’s Lark occurs on arid to semi-arid stony
plains with scattered shrubs, grasses and bare patches (Hockey et al. 2005). Sclater’s Lark is a nomadic,
endemic species categorised as Near-threatened by BirdLife South Africa. The birds occur at a fairly
low density mainly on gravel plains with very little vegetation. A third priority species, the endemic and
resident Cinnamon-breasted Warbler (Euryptila subcinnamomea) is confined to inselbergs and rocky
ridges in the Succulent and Nama Karoo. The entire population is fragmented into metapopulations
throughout its distribution range. The Ludwig's Bustard (Neotis ludwigii) was recorded about three
times as frequently and at a higher density than the Kori Bustard. It is unlikely that dish-antenna
structures would be a hazard for this species, nor will the construction phase be any threat to the
species in the area. However, Ludwig’s Bustards fly long distances, often in the dawn or dusk in low
light conditions (Shaw 2013) and consequently have a high susceptibility to collisions with power lines.
Based on the terrestrial ecology and biodiversity assessment undertaken as part of this SEA, areas
assessed to be unsuitable for development were identified within the SEA study area. These sites are
habitats that are essential for the survival of rare plant or animal species and practically impossible to
restore once they have been destroyed. These areas were demarcated and will be avoided during SKA
construction and operation activities. The extent of these areas unsuitable for development will be
verified by expert fieldwork during micro-sitting of the SKA1_MID infrastructure (Figure 17) and
include:



15

exposed mudstone rock sheets (because these features are home to rare succulents and
reptiles);
hills and steep slopes (because these features cannot be restored once destroyed by blasting,
trenching or road building);

Mobile phone application to capture bird sightings in the field with GPS precision
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pans and wetlands (because development may change drainage patterns and affect the
wildlife especially birds, amphibians and fish that use the pans after rain); and
red sand-dunes (because these features are habitat of the narrow range endemic and
substrate-restricted Red Lark).

The potential negative impacts associated with SKA activities and infrastructure will result from the
construction and operation of the road network, trenching for installation of fibre-optic and electrical
cables, construction of the dish-antennas, associated construction camps and borrow pits, overhead
electrical infrastructure, and people on site during the construction and operational phases (with a
limited number of persons accessing the site during operation phase), and the reduction of water
sources from the removal of wind mills and the closure of farm dams. Potential negative impacts which
could result from the construction activities and require mitigation and management activities include:








removal of vegetation,
damage to sensitive habitats,
displacement of fauna and destruction of rare plants,
increased risk of soil erosion through road construction on inclines or poor management of
runoff from telescopes,
roads or other hardened surfaces,
alteration of drainage patterns and
acceleration of the spread of invasive alien plant species.

In terms of fauna, indirect potential negative impacts could result from bird strikes or electrocution on
overhead powerlines, spread of invasive alien plant species, and fragmentation of populations of some
reptiles (tortoises, snakes, monitor lizards) and mammals (aardvark, pangolin) as a result of fencing.
These impacts would mainly occur during the operation phase of SKA1_MID.
The terrestrial ecology and biodiversity specialist identified potential positive ecological and
environmental impacts resulting from the construction and operation of SKA, including:




the release of the core area from its current grazing regimes (livestock ranching), and
the initiation of programmes to control invasive alien plant species, particularly Prosopis spp.,
that have invaded drainage lines and pans, and pose a threat to water resources and
biodiversity; and
long term research and monitoring programmes to study the impacts of climate change and
study animal movements within the core area.

The SAEON will monitor, on a regular basis and in the long-term, changes in plant productivity and
ground cover, rainfall and temperature, as well as other characteristics of the biophysical and
biodiversity of the area during the long-term monitoring programmes described in Chapter 6 of the
IEMP. Where necessary and based on the findings of the monitoring programmes, management
actions will be included in the Park Management Plan to be implemented within the SKA land core
area. The declaration of the SKA land core area as a protected area represents a significant opportunity
for ecosystem conservation. The long-term research and monitoring programmes, proposed in the SKA
land core area and described in Chapter 6 of this IEMP, have a great potential for stimulating research
on ecology, biodiversity and ecological restoration in the Central Karoo.
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Figure 17: Very High sensitivity terrestrial ecology and biodiversity features
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IV.Alien invasive plant species
This section provides a high-level description of the alien invasive plant species present within the SEA
study area and the wider Karoo Central Astronomy Advantage Area (AAA). The identification of the
alien invasive plant species present within the study area is based on literature review, observations
made by Dr Sue Milton during the ecology specialist study fieldwork in March 2016, and personal data
collected by Dr Sue Milton-Dean during other research or consulting visits to the area. It is important
to note that less than one percent of the Karoo Central AAA was ground-truthed and no density data
were collected within that area. A list of alien invasive plant species was extracted from the South
African Biodiversity Information Facility (SABIF) and the Plants of South Africa (POSA) database on
South African National Biodiversity Institute (SANBI) website for all degree squares in the Karoo Central
AAA 1. Additional species were added from Dr Sue Milton’s field record and by referring to maps in
Henderson (2001)16, Bromilow (2010)17 and Walters et al. (2011)18. In total 93 alien invasive plant
species, mostly herbaceous annuals and grasses have been recorded in the Karoo Central AAA 1. As
indicated in Chapter 1, the Karoo Central AAA 1 covers more than 12 million hectares and lies in the
Central Karoo, and mainly in the Northern Cape Province. Of these, only 23 plant species are listed as
category 1, 2 or 3 invaders.
Alien invasive plant species grow among indigenous plants. It is important for any person working
within the environment and especially those managing alien invasive plant species to be able to
recognize alien invasive plant species amongst the indigenous ones. Figure 18 displays a mix of invasive
alien plants in a river bed between Carnarvon and Fraserburg within the Karoo Central AAA. Amongst
these invasive alien plants, Arundo donax (giant cane), Eucalyptus camaldulensis (Red river gum),
Prosopis species (mesquite) and Tamarix ramossissima (Pink tamarisk) are intermixed with indigenous
Acacia karoo (Sweet thorn), Atriplex vestita (Vaalbrak), Searsia lancea (Rooi karee) and Tamarix
usneoides (White tamarix).
Alien invasive plant species are grouped as follows:







16
17
18

Trees are woody plants that when fully grown are at least 3 m high. The following sections
further distinguish between “re-seeding trees” that shed large quantities of hard seeds that
accumulate in the soil and germinate months or years later, and “re-sprouting trees” that
increase mainly by suckering from the roots;
Shrubs are woody plants less than 3 m high, usually with two or more stems at ground level.
As for trees, a distinction is made between re-seeding and re-sprouting shrubs;
Succulents are plants that have non-woody swollen stems or leaves that store water;
Herbaceous broad-leaved weeds are annual or perennial plants that do not have hard woody
stems and do not store water in their stems or leaves; and
Reeds are plants with long, narrow leaves that are herbaceous or have hollow stems.

Henderson, L. 2001. Alien weeds and invasive plants. Plant Protection Research Institute Handbook No. 12 ARC, Pretoria.
Bromilow, C. 2010. Problem plants and alien weeds of South Africa. Briza Publications, Pretoria.
Walters, M., Figueiredo, E., Crouch, N.R., Winter, P.J.D., Smith, G.F., Zimmermann, H.G. & Mashope, B.K. 2011. Naturalised and invasive
succulents of southern Africa. ABC Taxa. The Belgian Development Co-operation, Belgium.
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Figure 18: Mix of invasive alien plants

1. Alien invasive trees
There are six species of alien invasive trees naturalised within the study area:







Red River Gum (Eucalyptus camaldulensis) from Australia,
Narrow-leaved Ash (Fraxinus angustifolia) from Algeria,
Two species of Poplar, (Populus canescens, P. deltoids) from North American,
Weeping Willow (Salix babylonica) from Europe,
Mesquite hybrids (Prosopis species) from the Americas, and
Pink Tamarisk (Tamarix ramossissima) from Asia.

Of these six tree species, by far the most abundant and transforming invader is number 5: Mesquite.
a. Prosopis species
Mesquite (P. glandulosa and hybrids between P. glandulosa and other Prosopis) was imported into
South Africa in the early 1900s as a fodder, shade and firewood tree. All the Prosopis species that gave
rise to the present hybrid population originate from semi-arid and arid savannas in the Americas.
These may be large trees as well as multi stemmed shrubs. The shrubby form is often as a result of
damage, either grazing or incomplete control operations. In the Karoo Central AAA, Prosopis is
generally small (less than 2 m high) and usually occurs in dense thickets. Prosopis bears a slight
resemblance to Acacia karoo (sweet thorn). Prosopis species (Figure 19) is distinguished from the
indigenous Sweet thorn by:


Reddish young branches with hard thorns 10-15 mm in length (Sweet thorn has longer white
thorns);
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Pale yellow “bottle-brush” flowers (Sweet thorn has globular dark yellow flowers);
Yellow to straw-coloured pods containing sticky pith and brown seeds (Sweet thorn has narrow
dark brown pods).

Prosopis seeds are dispersed primarily by animals in dung but may also be spread by water and
transported in mud or sand moved from site to site. Seeds normally germinate and establish after
rainfall events during summer months. Seedlings establish deep roots (0.5 m) within one year. Because
many viable seeds are passed in dung, Prosopis trees often establish around livestock water points,
stock kraals and along drainage lines where livestock and game shelter. This species commonly invades
Central Karoo areas along dry river beds, old lands, around water points and in pans where the water
table is shallow. Very dense stands occur around the pans and drainage systems of the
“Carnarvonsleegte” and Sak drainage systems between Brandvlei, Vanwyksvlei and Carnarvon. There
are also dense Prosopis thickets in the core area. Based on the data produced by South African National
Biodiversity Institute (SANBI) (2007) and SKAO (2016), it was identified that the optic fibre/power line
infrastructure will pass through Prosopis invasions within the core as well as on all three spiral arms
(Figure 20). Construction activities such as borrow pit excavation and channelling of water off roads or
away from structures such as telescope mounts and buildings are vulnerable to mesquite invasion.
Mesquite does not readily establish away from the deep alluvial soils of the drainage channels.

Figure 19: Prosopis species and mesquite thicket
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Figure 20:Distribution of Prosopis species in the SEA study area
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b. Eucalyptus camaldulensis
The Eucalyptus camaldulensis (Red river gum) is often planted around farm houses for shade and
firewood production. It is a large, long-lived, evergreen tree that reproduces by seeding, and recovers
from felling or fire by coppicing. Although drought tolerant once established it requires damp
conditions for seed germination and seedling survival. For this reason, it invades along rivers and
around dams and natural wetlands.
c. Populus canescens and Populus deltoides
The Populus canescens (Grey poplar) and Populus deltoides (Cottonwood, Matchwood poplar) grow in
fresh water habitats e.g. perennial rivers and springs. They were often planted near farm houses to
supply wood and shade, but unfortunately, they sucker strongly from the roots, forming dense thickets
in springs and along the river banks. Invasive clones of these species occur in the core area and in the
southern and eastern parts of the Karoo Central AAA where there are fresh water springs and rivers.
d. Tamarix ramosissima
Tamarix ramosissima (pink tamarisk) is a problem in rivers where water is saline or alkaline, and in
dams that dry out. These large shrubs thrive on salty, alkaline (brak) soils in natural and modified
habitats. They can easily be distinguished from indigenous Tamarix usneoides by small leaves that turn
yellow in winter, feathery growth, supple red stems, and sprays of small bright pink flowers on the
branch tips in spring. The flowers form feathery seeds that blow in the wind or drift on water. Figure
21 shows (A) Pink Tamarix showing autumn and winter colours before the leaves are shed, (B)
numerous Pink Tamarix seedlings growing in a dry river bed downstream from a Tamarix invasion, and
(C) flowers and feathery leaves. The seed is dispersed by wind and floodwater as well as being moved
in building sand mined in dry river beds (Photo: Sue Milton). When rivers, dams or borrow pits sites
dry out the seeds rapidly germinate in the mud leaving behind thousands of seedlings that grow to one
m-high shrubs within a year. Dense thickets of Pink Tamarix Clog Rivers causing flooding, and by
excluding light, prevent re-establishment of indigenous plants.
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Figure 21: Pink Tamarix

33
CHAPTER 3 – STATE OF THE ENVIRONMENT

SKA1_MID IEMP (2018)
2. Alien invasive shrubs
There are three invasive alien shrubs in the Karoo Central AAA:



Nerium oleander (Oleander, Selonsroos) is restricted to the western and southern edges of the
area in freshwater rivers from mountainous watersheds;
Atriplex nummularia (Oumnsoutbos) and Nicotiana glauca (Wild tobacco) are found
throughout the area in dry river beds, on saline alluvium and floodplains.

a. Atriplex nummularia
The Atriplex nummularia (Oumansoutbos) is a grey salt-tolerant shrub from Western Australia which
was introduced to the Karoo as a drought fodder crop and planted on deep alluvial soils where it has
formed dense stands, often in areas that had become too saline for crops. Figure 22 shows Atriplex
nummularia (Oumansoutbos) that forms dense stands on river banks. The seeds are dispersed in
floodwaters and in the dung of livestock and wild herbivores (Photo: Sue Milton). It can be confused
with indigenous Atriplex vestita (Vaalbrak), a m-high shrub that occurs naturally in similar habitats.
However, Oumansoutbos reaches a height of 2 m, is woody, and palatable, whereas the indigenous
species seldom exceeds 0.5 m, has a spreading growth habit, and is unpalatable to herbivores.

Figure 22: Atriplex nummularia (Oumansoutbos)

b. Nerium oleander
The Nerium oleander (Oleander, Slonsroos) are evergreen, multi-stemmed shrub with pink flowers that
invade fresh water perennial and seasonal river beds on the inland mountain slopes. Figure 23 shows
the growth habit of Nerium oleander (Oleander) in the Hantamsrivier area of the Karoo Central AAA,
east of Calvinia, and multi-stemmed growth habit that captures silt in river beds. The multiple stems
and mounded silt are revealed by clear felling (Photo: Sue Milton). Oleander leaves, green stems, dry
wood and wood smoke are poisonous to people, livestock and wildlife – so the stems and wood of this
plant should never be used as firewood. There are dense invasions of this species in the Hantamsrivier
within the Karoo Central AAA east of Calvinia but it is absent from/in saline or alkaline rivers in the
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Karoo Central AAA. The seeds are attached to silky parachutes and drift in wind and water. However,
its deep roots and vigorous sprouting ability is what makes this invasive Asian plant difficult to control.

Figure 23:Nerium oleander (Oleander)

c. Nicotiana glauca
The Nicotiana glauca (Wild Tobacco, Wildetabak) is a lanky shrub up to 2 m high with blue-green leaves
and tubular yellow flowers. Figure 24 shows the large leaves and tubular flowers of Nicotiana glauca
(wild Tobacco, Wildetabak) (Photo: Sue Milton). It is poisonous to herbivores. It grows on disturbed
soil subject to occasional flooding, particularly in dry river beds, on roadsides and in borrow pits. The
masses of dust-like dry seeds are dispersed in wind, floodwater and sand moved to building sites.
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Figure 24:Nicotiana glauca (wild Tobacco, Wildetabak)

3. Alien invasive succulents
Succulents are plants that store water in their leaves and stems. The succulent plant species that
invade in the Karoo belong to the leaf succulent Agave family (e.g. sisal/garingboom) or to the stem
succulent Cactus family (e.g. kaktus/turksvy/queen of the night). Cacti may have cylindrical or flat
stems, but all are covered in thorns. Most Cacti have two kinds of thorns – long thin thorns that are
barbed, and glochids or fine hair-like thorns that blow in the wind when the cactus is damaged. The
best current guide to invasive succulents in South Africa is Waters et al (2011)19 which should be read
in conjunction with the South African Plant Invaders Atlas (SAPIA) newsletters20.
a. Agave species
The Agave americana (American Agave) and Agave sisalana (sisal) are american aloe-like plants may
be present in the Karoo Central AAA, however neither was recorded on the field trip nor present in the
SABIF records for the area. The Agave americana has spines on the leaf point as well as along the leaf
margin. The leaves tend to fold onto the ground. In contrast Agave sisalana has rigid leaves with a
single spine on the tip. They were commonly planted as fences to limit the movement of livestock into
ploughed areas, as drought fodder, or planted in erosion ditches (dongas) to stop soil erosion. Figure
25 shows the tree-like, giant flowering stems produced by

19

Walters. M., Figueiredo, E., Crouch, N.R., Winter, P.J.D., Smith, G.F., Zimmermann, H.G. & Mashope, B.K. 2011. Naturalised
and invasive succulents of southern Africa. ABC Taxa Vol. 11, Belguim
20
http://www.arc.agric.za/arc-ppri/Pages/Newsletters.aspx
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A. Sisalana reaching up to 3-4 m-high (Photo: Sue Milton). In A. Sisalana the seeds germinate on the
flower stem and small plants fall to the ground and take root. Seedlings do not disperse far from parent
plants. After flowering the old plant dies, but root suckers surrounding it give rise to two or three new
plants. In this way clumps continue to increase in size over many decades or centuries. A. Americana
produces flowers and seeds.

Figure 25: Agave and Sisal plants

b. Cylindropuntia cacti
Cylindropuntia cactus species include C. fulgida var mammilata, C. imbricata, C. pallida and C.
spinosior, Chain-fruit cactus, Kabel turksvy, and Rosea cactus. This group of cactus species from the
Americas has cylindrical stems that may be sparsely or densely covered in long white spines. They also
have small fine spines (glochids) at the nodes where the longer spines are attached. Most have rosecoloured flowers and produce green to yellow fruits that hang in chains. The Boxing Glove Cactus (C.
fulgida mamillata) has glove-shaped stems and shorter thorns. The Rosea Cactus (C. pallida) and some
forms of C. fulgida, have very dense spines giving the plant a white appearance. Figure 26 shows (A)
Boxing Glove Cactus and seedling Imbricate Cactus, and (B) Imbricate Cactus with rose-coloured
flowers and chains of greenish-yellow fruits (Photo: Sue Milton).

37
CHAPTER 3 – STATE OF THE ENVIRONMENT

SKA1_MID IEMP (2018)

A

B

Figure 26: Cylindropuntia cacti

All the Cylindopuntia Cactus species reproduce both by seeds and by shedding of stem sections that
later take root. Seeds are dispersed in the fruits that are eaten by crows, monkeys and baboons, so the
invasions are often associated with fences, powerlines, rock piles, koppies and other perch sites or
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refuges. Stem sections may be washed down rivers by floods. The very spiny forms of cylindrical cacti
are also dispersed long distances when the barbed spines of small stem sections attach themselves to
wildlife, shoes or vehicles. Figure 27 shows Cylindopuntia pallida (Rosea Cactus) showing covering of
white spines and a spiny cladode attached to a boot (Photo: Sue Milton). The only indigenous plant
genus that could be mistaken for a cylindrical cactus is Hoodia. Plants in the genus Hoodia are all
protected under national and provincial legislation and must not be removed. It is easy to tell Hoodia
and Cactus apart as the Cactus thorns are barbed and Hoodia thorns are short and never barbed.

Figure 27:Cylindopuntia pallida (Rosea Cactus)

4. Alien invasive cactus
Pinecone Cactus (Tephrocactus articulatus) is probably one of the most widespread cactus invaders in
the Central Karoo. It has escaped from farmhouse gardens via seeds dispersed by birds, and by stem
sections that break off and are moved in garden refuse to dongas and dispersed further along small
drainage lines during flash floods. This cactus is difficult to spot because it is grey-brown to olive green
in colour and the same height as most indigenous Karoo shrubs. Pinecone cactus resembles indigenous
Karoo shrubs in height and colour as displayed in Figure 28 (Photo: Sue Milton). It occurs mainly along
small washes or dry river beds and on over-grazed rangeland. It can easily be mistaken for Hoodia.
Prickly Pear type Cacti (Opuntia ficus-indica and Opuntia robusta) are well known and widely planted
on old lands as fodder banks and for edible fruits in the Karoo. Although Spineless Cactus is not a
declared invader, the seeds dispersed by people, crows, monkey and baboons give rise to spiny plants.
Plants are often seen along fence lines, under telephone poles and power pylons, and on rocky koppies
where crows and baboons disperse the seeds. Figure 29 shows the Prickly pear (left) and Robusta
Prickly Pear/Blou Turksvy (Photo: Sue Milton). The plants disperse and multiply mainly by seed but
dumping of stem sections (cladodes) with other garden waste can give rise to new invasions. Torch
cactus/Orrelkaktus (Echinopsis schickendantzii, also known as E. spachiana and Trichocereus
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spachianus21) is a tall, spiny, pole-like plant with large white flowers. Figure 30 shows Echinopsis
(orrelkaktus) (Photo: Sue Milton). It was frequently planted in gardens and as a barrier plant, but
escapes into natural veld, especially among trees and rocks, via seeds dispersed by birds. It roots from
cut pieces of stem and will invade wherever garden waste is dumped in the veld.

Figure 28:Pinecone cactus

Figure 29: Prickly pear and Robusta Prickly Pear/Blou Turksvy

21

http://www.arc.agric.za/arc-ppri/Newsletter%20Library/SAPIA%20NEWS%20No%2040,%20April%202016.pdf
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Figure 30: Echinopsis (orrelkaktus)

5. Herbaceous broadleaved weeds (opslag)
This group of plants are typical pioneer plants in that they thrive on disturbed lands. This makes them
a potentially serious threat to the construction areas of the site. While their invasion into pristine veld
is generally limited, they are classified as invasive and must be managed. The exception to this is
Solanum elaeagnifolium that is perennial and persistent. There are 7 alien invasive non-woody broadleaved herbaceous weeds commonly found in the Karoo Central AAA on disturbed soils of roadsides,
old lands and in construction sites. Most of them are opportunistic, germinating after rain and
vegetation removal from seeds stored in the soil or transported on vehicles. Many are poisonous to
livestock species (e.g. Datura species, Solanum species.), have burr-like seeds that tangle wool
(Xanthium species), or are thorny and unpalatable (Argemone, Salsola kali, Xanthium species). They
are therefore unwelcomed in rangelands. All of them have abundant, long-lived seed and thrive on
bare and disturbed soil where there are no indigenous plants. They are briefly described and illustrated
below, in alphabetical order.
a. Argemone ochroleuca
The Argemone ochroleuca (Mexican Poppy, Blou Dissel) is a poisonous, spiny weed in the poppy family
that invades dry river beds and roadsides. Leaves are a characteristic blue-green and contain an
unusual bright yellow sap that stains the skin. Figure 31 shows the Mexican Poppy with the pale-yellow
flower which is very common in Central Karoo (Photo: Sue Milton). The flowers are large and yellow.
The plant starts life as a rosette, growing flat on the soil surface, and making it difficult to hand pull.
Seeds are often dispersed in flood water and building sand. It is common throughout the Central Karoo.
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Figure 31: Argemone species

b. Atriplex lindleyi subspecies inflata
The Atriplex lindleyi subspecies inflata (Spongefruit saltbush and Klein blasie brak) is a saltbush
imported from Western Australia a century ago has invaded saline, fine-textured soils throughout the
Karoo, but particularly in areas receiving some winter rainfall. The plant is typically about 0.3 m-high,
grey green, soft and spineless with characteristic sponge-filled fruits that float on water and roll along
the ground in the wind. Its spongy fruits contain the seeds. Figure 32 shows Atriplex lindleyi (Sponge
Fruit Saltbush, Kleinblasiebrak) on the road verge near Carnarvon (Photo: Sue Milton). The whole plant
is palatable to livestock and wild herbivores and seeds are dispersed in dung. It is particularly common
in old lands, overgrazed veld and along roadsides. The plant does not re-sprout but germinates
abundantly from seed stored in soil.
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Figure 32: Atriplex lindleyi

c. Datura species
Datura ferox (long spined thorn apple) and Datura stramonium (thorn apple) are large-leaved,
poisonous annual plants that thrive after flooding, especially in sites enriched by manure or vegetation
clearing. The plants have a characteristic oily smell, purple to white flowers and spiny fruit capsules.
They are commonly found around dams and pans, livestock and wildlife watering and shelter sites and
along riverbanks and roadsides. The seeds are released from the spiny fruit when the capsules dry out
and can persist in the soil for some years. The plant does not re-sprout once cut. Figure 33 shows Thorn
Apple/ Stinkblaar/Olieboom plants at the edge of a dam where soil is enriched by grazing antelope,
and the spiny fruit capsules and large leaves (insets) (Photo: Sue Milton).
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Figure 33: Thorn Apple/ Stinkblaar/Olieboom

d. Salsola kali
The Salsola kali (Russian Tumbleweeds/Rolbos/Glasswort) are annual plants from Asian desert areas
have small leaves tipped with very sharp spines that break off in the skin. Young plants are soft and
palatable to herbivores, but as the plants grow the stems and leaves harden and the plant structure
thickens, eventually developing into a dry ball. Figure 34 shows Russian Tumbleweed/Rolbos between
Fraserburg and Williston (Photo: Sue Milton). When the plant dies the ball of leaves and seeds breaks
loose from the roots and rolls along the ground shedding seeds – hence the common name “rolbos”
and “tumbleweed”. Tumbleweed occurs throughout the Karoo Central AAA, especially on old lands
and on roadsides. It does not re-sprout after clearing, but regenerates from seeds stored in the soil.
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Figure 34: Russian Tumbleweed/Rolbos

e. Solanum elaeagnifolium
The Solanum elaeagnifolium (Satan Weed) is a perennial South American herbaceous plant with grey
felty leaves and spiny stems. Figure 35 shows the Satan Weed showing numerous plants linked by
underground suckers, and felty grey leaves and purple flowers typical of the tomato family (Photo: Sue
Milton). It has an extensive root system that enables it to re-sprout if damaged. The purple flowers
develop into fruits that resemble small, yellow tomatoes and are eaten by birds and some other wildlife
that disperse the seeds in their droppings. Within the Karoo Central AAA it is limited in distribution to
abandoned erven in villages, and livestock kraals on farms. However, following significant rain and soil
disturbance it can invade construction sites and road verges, being transported to such sites by birds
perching on fences.

f.

Xanthium spinosum (Cockleburr/Boetebos)

The Xanthium spinosum (Cockleburr/Boetebos) is a burr-bearing plant which is a serious threat to the
wool industry and landowners who failed to eradicate it from their field and stock kraals were once
fined (hence the common name “boetebos”). This large-leaved, poisonous weed with yellow sap,
establishes in wet areas and on fertile soil – particularly around waterpoints, dams, rivers and
roadsides. The seed case is a large burr covered in hooks (Figure 36) which attaches itself to the hair
of animals and is dispersed in this way to places where livestock and wildlife congregate. Although the
plant does not re-sprout, it regenerates from seed that can survive for years in the soil.
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Figure 35: Satan Weed

Figure 36: Cockle Burr/Boetebos species

6. Alien invasive Grasses and Reeds
The only troublesome invasive alien plants in this group in the Karoo Central AAA are the Fountain
Grass (Pennisetum setaceum) from North Africa, and European Spanish Reed (Arundo donax).
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a. Pennisetum setaceum
The Pennisetum setaceum (Fountain grass/Pronkgras) commonly invades roadsides and construction
sites, particularly on rocky surface or fine-textured soil. Figure 37 shows the Fountain Grass as it is
often seen along roadsides and in borrow pits in the Central Karoo, with its purple-pink feathery seed
heads (Photo: Sue Milton). Currently it is limited to the western and southern edges of the Karoo
Central AAA but has potential to invade on rocky ground and fine-textured soils under arid conditions
with winter or summer rainfall22. It is a long-lived tussock grass with narrow leaves that have sawtoothed edges. As it is not eaten by livestock or wildlife (because of its high fibre content) the tussocks
grow large and flammable because of many dead leaves. The fluffy plume-like pink flowers appear
throughout the year, and the seeds are dispersed by the wind and water. It rapidly colonises bare rocky
ground and small and large dry river beds. The deep-rooted tussocks are impossible to pull out by
hand.

Figure 37: Fountain Grass

b. Arundo donax
The Arundo donax (Giant or Spanish Reed/Spaanse Riet) is a giant reed about twice the height of the
indigenous Phragmites (Fluitjiesriet) and colonises river banks rather than river beds. It does not set
fertile seed but spreads mainly through plantings, and by movement of roots and rhizomes in flooding
rivers. It re-sprouts vigorously after clearing or burning. Figure 38 shows the Arundo donax (Spanish
reed) compared with the indigenous Phragmites (Fluitjiesriet) (Photo: Sue Milton).

22

Rahlao, S.J., Milton, S.J., Esler, K.J. & Barnard, P. 2014. Performance of invasive alien fountain grass (Pennisetum setaceum)
along a climatic gradient through three South African biomes. South African Journal of Botany 91:43-48
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Figure 38: Arundo donax (Spanish reed) and Phragmites (Fluitjiesriet)

7. Summary of the Invasive alien plant species recorded in Karoo Central AAA
Table 3 below includes the species listed as Invasive according to the National Environmental
Management: Biodiversity Act (NEMBA, 2014) recorded in the Karoo Central AAA.
Table 3: Species listed as Invasive

Family

Species

NEMBA
listing

Data source

AGAVACEAE
APOCYNACEAE
ARUNDINACEAE
ASTERACEAE
BRASSICACEAE

Agave. Sialana
Nerium oleander L
Arundo donax L.
Xanthium spinosum
Nasturtium
officinale
R.Br.
Cylindopuntia
fulgida
mammilaris
Opuntia ficus-indica
Tephrocactus articulatus
Atriplex lindleyi Moq.
subsp. inflata (F.Muell.)
Paul G.Wilson

2
1b
1b
1b
2

Fieldwork Dr Milton
Fieldwork Dr Milton
Fieldwork Dr Milton
Fieldwork Dr Milton
POSA and SABIF

1b

Fieldwork Dr Milton

1b
1a
1b

POSA, SABIF
4
Fieldwork Dr Milton
1
POSA and SABIF, 12
Fieldwork Dr Milton

CACTACEAE
CACTACEAE
CACTACEAE
CHENOPODIACEA
E

Number
of
records

Grids

1

3119
3121

1

3122

2

3121
3122
3122
3121
3020
3021
3022
3120
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3121
3221
CHENOPODIACEA
E
CHENOPODIACEA
E

Atriplex
nummularia 2
Lindl. subsp. Nummularia
Salsola kali L.
1b

POSA, SABIF

FABACEAE

Prosopis glandulosa Torr.
var. and hybrids

3

POSA and SABIF

9

FABACEAE

Prosopis velutina Wooton

3

POSA and SABIF

7

MYRTACEAE

Eucalyptus camaldulensis

1b
riparian

Fieldwork Dr Milton

1

PAPAVERACEAE

Argemone
ochroleuca 1b
Sweet subsp. Ochroleuca

POSA and SABIF, 3
Fieldwork Dr Milton

POACEAE

Pennisetum clandestinum
(Hochst. Ex Chiov.
Pennisetum
setaceum
(Forssk.) Chiov.
Sorghum halepense (L.)
Pers.
Populus x canescens
(Aiton) Sm.
Datura ferox L.
Datura stramonium L.
Nicotiana glauca Graham

1b
wetlands
1b

POSA and SABIF

1

Fieldwork Dr Milton

1b

3121

2

POSA and SABIF

1

3022

2

POSA and SABIF

1

3019

1b
1b
1b

POSA and SABIF
POSA and SABIF
POSA and SABIF

2
1
2

Fieldwork Dr Milton

1

2920
3121
2921
3122
3021

POACEAE
POACEAE
SALICACEAE
SOLANACEAE
SOLANACEAE
SOLANACEAE
SOLANACEAE

Solanum
Cav.

elaeagnifolium 1b

3

POSA and SABIF, 12
Fieldwork Dr Milton

3019
3021
2919
2920
2921
2922
3019
3120
3121
3122
3221
2919
2921
3020
3021
3022
3023
3120
3121
3122
2919
2921
3023
3020
3021
3022
3122
3120
B
3019
3021
3022
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TAMARICACEAE

Tamarix
Ledeb.

ramosissima 1b

POSA and SABIF

1

3023

V. Aquatic ecosystems
The SEA study area lies completely within the Lower Orange Water Management Area (WMA14) in the
D54E quaternary catchment, and almost entirely within the Nama Karoo Level 1 ecoregion23. Over
large areas, groundwater is the only source of water. It is of major importance in the Lower Orange
Basin. Groundwater sources provide approximately 60 % of the available water within the Orange River
tributaries sub-area. The Orange River provides most groundwater in the localised vicinity available for
abstraction. Current groundwater use is deemed to be roughly in balance with the sustainable yield
within the Water Management Area. The characteristics of the Karoo Level 1 ecoregion are:





diverse topography dominated by plains with a moderate to high relief and lowlands, hills and
mountains with moderate to high relief;
seasonal to ephemeral rivers, such as the Hartbees and Sak rivers. Perennial rivers that
traverse this region include the Riet (tributary of the Vaal River located in the eastern part of
the ecoregion) and Orange rivers;
moderate to low rainfall (around 500 mm per year) in the east, decreasing to arid in the west
(around 70 mm per year). Coefficient of variation of annual precipitation is moderate to high
in the east to very high (30 to 40 %) in the west, and
low drainage density but medium to high in some parts.

The Karoo landscape is heavily influenced by the occurrence of dolerite dykes, sills and rings, which
control drainage patterns and the occurrence of wetlands24. Surface–groundwater interactions are
thought to be important in dry environments such as the Karoo for sustaining surface water
ecosystems, while evaporation is the dominant component of the water balance25. Most of the surface
water ecosystems are intermittent or ephemeral, being inundated only for brief periods each year,
with periods of drought that are unpredictable in duration. Various rivers in the study area seem to
disappear underground (percolation of surface water assumed). However, imagery such as the Digital
Elevation Model, 1:250 000 scale geological map and LANDSAT indicates the continuation of these
channels downstream (CGS, 2005). This continuation may indicate the channels to be paleo-channels
or more likely channels utilised during flood and exceptional rainfall events.
The ephemeral rivers of the Karoo are highly dependent on groundwater discharge, which occurs at
springs and when groundwater recharge (through precipitation at higher elevations) allows the water
table to intersect with the river channel. Groundwater discharge in this manner will deplete
groundwater storage and discharge will cease at some point. There are numerous drainage lines across
the flat landscape, draining water off slopes, and more slowly across plains or basins. Due to the low
gradient of most of the terrain, these drainage lines proliferate, sometimes with several lines running
more or less in parallel across the plains, creating a wash effect26. Drainage patterns are also dynamic
23

Kleynhans, CJ, Thirion, C and Moolman, J (2005). A Level I River Ecoregion classification System for South Africa, Lesotho
and Swaziland. Report No. N/0000/00/REQ0104. Resource Quality Services, Department of Water Affairs and Forestry,
Pretoria, South Africa.
24
Woodford, A.C and Chevallier, L., 2002. Hydrogeology of the main Karoo Basin: Current Knowledge and Future research
needs. Water Research Commission Report No TT 179/02, 466pp
25
Allan DG, Seaman MT, Kaletja B. (1995). The endorheic pans of South Africa. In: Cowan, GI. (Eds), Wetlands of South Africa.
Department of Environmental Affairs and Tourism, Pretoria, South Africa. 75-101
26
MacDonald, D. 2009. Botanical Assessment of proposed site for the MeerKAT radio astronomy facilities on the farms
Losberg and Meys’dam near Carnarvon, Northern Cape. Report submitted to SKA, July 2008, 30 pp
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due to the lack of gradient, as a small obstruction to flow (plant roots, rocks, burrows) can change the
way water moves across the flat surface. In many instances, water flows into flat endorheic pans.
A Freshwater Aquatic Ecosystems assessment was undertaken during the SEA in order to identify,
delineate and describe the different types of freshwater aquatic features (i.e. wetlands including pans
and watercourses) occurring within the study area. The freshwater aquatic ecosystems assessment led
to the delineation of 11 wetland types and seven river types in, and immediately adjacent to, the study
area. Most of the surface water ecosystems are intermittent or ephemeral, being inundated only for
brief periods each year, with periods of drought that are unpredictable in duration. A dominant feature
of the Karoo landscape is the alluvial floodplains or washes. Ephemeral rivers and wetlands are
particularly vulnerable to changes in hydrology and water quality, as they are specifically adapted to
brief periods of inundation and flow. Any pollutant and sediment entering these watercourses are not
regularly diluted or flushed from them thus leading to a lack of resilience against pollution, erosion and
sedimentation. Figure 39 shows an ephemeral watercourse in the Brandvlei spiral arm (Moffys Dam
Farm) (Photo: Kate Snaddon). Figure 40 shows an ephemeral wetland in the Brandvlei spiral arm
(Dubbelde Vlei Noord Farm) (Photo: Kate Snaddon). Many of the wetlands and rivers are endorheic.
The more perennially inundated Sak and Riet-Vis rivers lie to the south and west of the study area. The
rivers and wetlands in the study area are mostly in good condition, with a Present Ecological Status
(PES) of A or B, due to the low level of impact from the extensive rather than intensive human activities
in the area. The aquatic ecosystems of the Northern Cape are poorly protected or, in the case of all of
the wetland types identified in this study, not protected at all. The proposed clearing of mesquite trees
(Prosopis spp.) from the study area and the declaration of the SKA land core area as a protected area
in terms of the National Environmental Management: Protected Areas Act, 2003 are potential positive
impacts of the project.

Figure 39: Ephemeral watercourse
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Figure 40: Ephemeral wetland

Sensitivity ratings were established based on the condition and ecological importance of the aquatic
features of the region, as well as their sensitivity to potential impacts associated with the design,
construction and operation of SKA. Since most impacts are closely tied to the location and layout of
dish-antenna sites and the associated infrastructure, the freshwater aquatic feature sensitivity
assessment informed the proposed design of the South African mid-frequency array of SKA Phase 1.
The areas assessed to be unsuitable for development (very high environmentally sensitive areas) are
the depressional wetlands, the seep wetlands and the wetland flats. These wetlands tend to be
discrete wetland features, with clear boundaries. These very high sensitivity aquatic ecosystem
features (unsuitable for development) were demarcated and will be avoided during SKA construction
and operation activities (Figure 41).
The remaining wetland types, all of which are riverine (i.e. floodplain and valley-bottom wetlands)
occupy a large proportion of the study area, and are more difficult to delineate, both on a map and in
the field. The wetland characteristics of these features are difficult to determine, and it would not be
possible to avoid these features when building linear infrastructure in the area. Although more difficult
to delineate, the floodplain and valley-bottom wetlands as well as all river reaches remain sensitive
features. These sensitive aquatic ecosystem features are illustrated in Figure 42.
The SKA activities that are most likely to impact on freshwater ecosystems include:






Locating antenna sites, and associated infrastructure in or close to surface freshwater
ecosystems;
Construction activities, especially those that require the removal of earth (e.g. borrow pit
sites), re-shaping of beds and banks of watercourses or wetlands (e.g. for road construction),
or in-filling (e.g. for levelling of antenna sites);
Trenching and soil compaction, for the burial of cables close to dish-antennas;
Stormwater generation from roads and hardened surfaces, and stormwater management, and
Crossing of roads and services over wetlands and watercourses.

The potential negative impacts which could result from the construction activities listed above and
require mitigation and management activities include:

52
CHAPTER 3 – STATE OF THE ENVIRONMENT

SKA1_MID IEMP (2018)








Hydrological alteration which includes largely the interruption of natural surface and/or
subsurface passage of flow and the concentration of flows due to roads or services across
wetlands or watercourses;
Erosion caused by loss of vegetation cover as a result of site clearing, and consequent
sedimentation of aquatic ecosystems. Erosion is particularly a high risk in steep environments,
and in drainage lines that lack channel features and are naturally adapted to lower energy
runoff with dispersed surface flows (such as unchannelled valley-bottom wetlands);
Physical destruction or damage of surface freshwater ecosystems by workers and machinery
operating within or near wetlands or watercourses;
Drawdown of groundwater causing a cone of depression in the vicinity of boreholes;
Pollution (water quality deterioration) of freshwater ecosystems and groundwater through
spillage and/or runoff of contaminants such as fuel, oil, concrete, wash-water, sediment, and
hazardous chemicals; and
Interception of subsurface flow by compaction of soil above cables, and creation of
preferential flowpaths around pipes/cables.
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SEA study area
Areas unsuitable for
development

Figure 41: Very high sensitivity aquatic ecosystem features
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Figure 42: Sensitive aquatic ecosystem features
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VI.Archaeology, palaeontology and cultural heritage
South African legislation (National Heritage Resources Act (Act No. 25 of 1999,) defines heritage
resources and provides protection to all heritage resources of significance including places or objects
of aesthetic, architectural, historical, scientific, social, spiritual, linguistic or technological value or
significance. All heritage assessments, including scoping assessments, should therefore take into
consideration all heritage resources including archaeology, shipwrecks, battlefields, graves, and
significant structures, historical settlements, landscapes, geological sites as well as palaeontological
sites and objects.
The SEA study area is located in the Bo-Karoo (Upper Karoo), a vast semi-arid area, which falls within
the southern Bushmanland regions of the Northern Cape, on the north-western margins of the Main
Karoo Basin. The Karoo is richly littered with heritage resources, ranging from geological and
meteorological heritage sites, to palaeontological and archaeological resources covering millions of
years of history. Typical heritage features expected to occur in the study area include Karoo- style
architecture (corbelled houses); kraals; Early-, Middle- and Later Stone Age artefacts (stone tools and
engravings/rock art); graves; a wide variety of fossils of the renowned Karoo fossil record; meteorites
and geologically significant landforms.
The word Khoekhoe from which is derived the word ‘Karoo” means ‘hard’ or ‘dry’, which broadly
describes this harsh arid, semi-desert region27. Research suggests that the Karoo formed part of the
heartland occupied by the Later Stone Age /Xam San between the end of the 18th century and the
beginning of the 19th century. The passage of different cultural groups, such as the Trek Boers and
Xhosa refugees, through this area during colonial times resulted in competition for scarce resources
between these groups28. The San people left traces of their presence throughout the Karoo, mainly in
the form of rock art (painted and engraved) and cultural material such as stone tools and other
artefacts. The various cultural heritage layers are encountered within the SEA study area with
occasional large Early Stone Age tools such as hand axes which date from at least 2 million years ago.
Middle Stone Age sites dating between 300 000 and 30 000 years ago are usually found in deflated
palaeosurface contexts or in relatively stratified deposits around the many pans characteristic of the
area. Later Stone Age sites from the last 30 000 years are more common and stone tools made by San
hunter-gatherers and Khoekhoen herders have been found relatively in situ on the Kalahari sands or
in close association with the many rock engraving sites made at dolerite outcrops.
A strategic level assessment of the heritage resources (archaeological, palaeontological and other
cultural resources including visual resources) and sensitivities within the SEA study area was
undertaken by a team of experts in the fields of archaeology, palaeontology, cultural heritage, built
environment and landscape/visual resources. Further fieldwork was commissioned by the National
Research Foundation and undertaken by Heritage specialists at Digby Wells. The findings of the field
assessment were submitted to the South African Heritage Resources Agency for comments as per
section 38(8) of the National Heritage Resources Act.
The majority of the archaeological sites identified in the study area during the SEA are Early, Middle
and Later Stone Age stone artefacts and cultural materials such as ostrich eggshells and pottery with a
denser concentration of Stone Age scatters around wetlands and rivers as well as Karoo dolerite
outcrops. A total of 105 sites were identified during the heritage assessment:
27
28

Raper, P.E. 1989. Dictionary of Southern African place names. Cape Town: Jonathan Ball Publishers.
Prins, F.E. 2008. Cultural Heritage Impact Assessment of the KAT Development Site. Report No: 502131. Strategic
Environmental Focus (Pty) Ltd, Durban.
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6 Grade II sites of high provincial or regional significance (unsuitable for development) including:



3 corbelled buildings declared Provincial Heritage Sites on the farms Grootfontein,
Arbeidsfontein and Stuurmansfontein: no impacts on these sites are anticipated; and
3 culturally significant places not formally protected: Hartogskloof, Groot Pardekloof and
Abiquaputs.

99 Grade III sites worthy of conservation including:




42 Grade IIIa sites of high local significance: burial grounds, rock paintings, historical buildings,
stone age artefacts and monuments;
20 Grade IIIb sites of moderate local significance: rock art sites and archaeological sites; and
37 Grade IIIc sites of low local significance: these resources must be recorded satisfactorily
before destruction is allowed.

About 95 % of recorded sites were deemed as having local significance (Grade III) with approximately
40 % of high local significance and approximately 55 % of medium or low local significance. Three of
the Grade II sites, which consist of corbelled buildings on the Grootfontein farm, Arbeidsfontein farm
and Stuurmansfontein farm are declared Provincial Heritage Sites and thus have the highest
proclaimed significance in terms of the National Heritage Resources Act. Figure 43 shows the
Stuurmansfontein Corbelled House (Photo: Jens Friis). Figure 44 shows an abandoned farmstead with
corbelled house (Grade IIIa) in the Williston Spiral Arm (Photo: Cedar Tower Services, ASHA). Other
grade II sites are located on the Hartogskloof farm; Groot Pardekloof farm and Abiquaputs farm as
indicated in the Bleek and Lloyd texts29, and are not formally protected under section 27 of the National
Heritage Resources Act but have been identified as having provincial significance (Grade II). It is
expected that additional heritage features will be identified during further ground work and site visits.
Figure 45 illustrates the spatial distribution of identified Grade II sites. These sites were rated as very
high sensitivity heritage features and assigned a buffer of 1 km.
A cluster of about fifteen graves was discovered inside the road reserve of the DR2996 and DR2337
gravel roads between Carnarvon and Brandvlei. DR2996 constitutes approximately 65 km of the
provincial road being tarred by the Northern Cape Department of Roads and Public Works (NCDRPW)
and DR2337 is approximately 15 km of this same road. In the case that exhumation of the graves is
required a permit should be obtained from SAHRA for the removal of the graves. Furthermore, the
provincial road passes very close to two farmhouses at Meintjieskloof and at Konka farms. In the case
of the Konka farm, two corbelled houses, which are declared National Monuments, form the core of
the farmhouse30. A protective barrier (erected guardrails) was installed by the SARAO along the
provincial road in front of Konka to prevent any traffic impacts on the corbelled house, road signage
and rumble strip will be installed by the SKAO to both approaches to Konka.

29

Deacon, J. 1986. “My place is the Bitterpits”: the home territory of Bleek and Lloyd's /Xam San informants. African Studies
45: 135155
30
Dreyer C., 2008. First phase archaeological and cultural heritage assessment of the grave site along the DR2996 and DR2337
roads. Carnarvon District, Northern Cape.
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Figure 43: Stuurmansfontein Corbelled House

Figure 44: Abandoned farmstead with corbelled house
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Figure 45: Grade II sites within the SEA study area
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Ten formal and informal graves have been identified in the study area. Most of these graveyards are
currently not maintained and isolated precolonial graves are generally completely unmarked and
cannot be identified at the surface. The heritage specialists provisionally graded the farmsteads in the
SKA land core area as Grade IIIa (“Historical Building” on the map below). Furthermore, twenty-six rock
engravings sites have been recorded within the study area and more sites are likely to be encountered
on the numerous dolerite outcrops. Figure 46 shows the engraving of an ostrich on a dolerite boulder
(Grade IIIa) in the Williston Spiral Arm (Photo: Cedar Tower Services, ASHA). All grade IIIa heritage
resources mapped in Figure 47 are rated of high local significance and should be avoided as much as
possible during the construction phase of SKA. Burial grounds and graves may, at times, be relocated
if impacts from construction cannot be avoided. It is expected that most of the impacts on heritage
resources resulting from SKA1_MID will occur during construction. Indirect impact during the
operation phase may occur due to the decommissioning and abandonment of farmsteads in the SKA
land core area. The Abrahamskraal formation was identified as a sensitive feature during the SEA and
should thus be avoided during the proposed SKA1_MID activities, as prescribed in Chapter 5 of the
IEMP. No further impacts on paleontological resources were identified during the SEA.

Figure 46: Rock Art
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Figure 47: Grade IIIa sites within the SEA study area
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The Karoo scenery is typically characterised by flat-topped koppies, extensive sandy to gravelly vlaktes
(flats) and water courses that flow only in response to summer rain storms. The generally low, sparse
vegetation means that the landforms and rock formations tend to be more pronounced in the Karoo
than in other parts of South Africa. The landscape of the SEA study area consists largely of flat plains,
with some low sandstone and doleritic mountains in a sparsely populated area (mainly farmsteads). In
terms of the cultural heritage and visual resources identified during the heritage assessment, the main
scenic resources are concentrated in the mountainous terrain across the middle of the study area,
where peaks, ridgelines, scarp edges, steep side slopes and dolerite rock outcrops are potentially
visually sensitive, particularly in terms of structures on the skyline. Using a geomorphological
approach, the visual specialists identified three broad landscape types each with its own scenic
characteristics within the study area. These three landscape types are described in Table 4. Figure 48
illustrates the landscape types of the SEA study area with the proposed layout of SKA_MID receptors
as of 1 September 2016 (yellow dots) and MeerKAT (red dots).
Table 4: Study area landscape types

Landscape Type
A. Southern plain:
Beaufort Group, Adelaide
Formation mudstones,
sandstones and shales.

Characteristics
Broad plain intruded in places by
dolerites, and incised in the southwest
corner of the study area by the Sak
River and the Brak River. The elevation
varies from 1100 to 1400 m

Significant Visual Features
Generally dry river courses and
minor dolerite koppies. Koppies are
visually sensitive, and the plains
visually exposed.
Travellers on the R63 Route and a
number of farmsteads are the main
visual receptors.

B. Mountainous terrain:
Ecca Group, Canarvon
Formation sandstones and
shales with dolerite
intrusions.

The harder, more weather-resistant
sandstones and dolerites are
responsible for the koppies and ridges,
including the Kareeberge, with
elevations ranging from 1300 to 1500
m This is the most scenic part of the
study area.

Scenic dolerite ridges and koppies,
with a few small poorts. The ridge
skylines are visually sensitive, while
the varied topography is more
visually absorptive than the plains.
There are a small number of
farmsteads, mainly in the more
fertile valleys near sources of water.

C. Northern plain:
Ecca Group, Tierberg
Formation shales.

Broad and largely featureless plain at
an elevation of 1000 m, with some
dolerite outcrops and several pans.
Patches of alluvium, sand and calcrete
occur to the north.

Fairly featureless, except for minor
dolerite koppies and a series of
linked pans, and dry river courses.
Visually exposed.
A number of farmsteads are widely
spread in the area.
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Figure 48: Landscape types of the SEA study area

The exposed nature of the landscape suggests that the dish-antennas could be highly visible up to
1 km, but only marginally visible beyond 5 km (Figure 49). The related infrastructure (access roads,
powerlines and substations) would present a lower risk than the dish-antennas because of their
smaller size visually. The construction phase would also have a lower risk because it is short term but
could continue with future phases of the SKA. There are no major settlements or roads, (except for the
R63), within the study area, and the farmsteads are spread relatively far apart. The areas with high and
moderately high visual sensitivity are mountainous terrain and near farmsteads. Some of the
farmsteads directly affected by the SKA activities and infrastructure appear to not be permanently
inhabited. The potential cumulative visual impacts could result from the increase of SKA infrastructure
over time. Proposals for future phases of the SKA are not known at this stage and would need to be
assessed for possible cumulative visual impacts as part of the rollout of SKA1_MID. Infrastructure
related to SKA1_MID include the access roads and powerlines to the dish-antennas, which seen
together could also result in additional cumulative visual impacts representing an industrialised
landscape.
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Figure 49: Visibility of a SKA dish-antenna at distance ranges
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VII.

Combined sensitivity map

Figure 50: Combined sensitivities map for the SEA study area
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VIII.

Society and Economy

The direct socio-economic “footprint” for the socio-economic assessment was defined as an AstroRegion and includes SKA1_MID footprint area as well as surrounding towns such as Carnarvon,
Vanwyksvlei, Loxton, Sutherland, Vosburg, Copperton, Swartkop, Victoria West Fraserburg, Williston,
and Brandvlei in the Northern Cape Province. The Astro-Region crosses multiple municipal jurisdictions
and includes the western parts of the Pixley ka Seme District Municipality and the eastern parts of the
Namakwa District Municipality. The Astro-region currently hosts two major astronomy projects:

 The Southern African Large Telescope (SALT) in Sutherland, and
 MeerKAT, located north-west of Carnarvon.
The Astro-Region towns can be grouped in different categories according to their main economic and
social characteristics:






SKA Hub: Carnarvon (most direct point of SKA-related investment);
Gateway towns: Williston, Vosburg, Loxton, Victoria West (towns which can build on SKArelated investments in terms of tourism and local business);
Towns with thematic links to SKA: Sutherland and Fraserburg (SALT and Karoo Highlands
Tourism Route”);
Towns facing economic decline due to SKA: Brandvlei, possibly Vanwyksvlei (remote towns
with fairly good infrastructure, but situated far from the SKA “hub”, and likely to be affected
by the decline in agriculture and restrictions on radio-wave technologies); and
Dormitory towns: Vanwyksvlei, Copperton, Swartkop (remote villages, with very limited
infrastructure likely to remain dormitory towns for children, the elderly and spouses)

The general picture is of these Karoo towns is that they have a fairly solid social base, with fairly welldeveloped infrastructure and functioning social services (schools, clinics, post offices and
municipalities). There is widespread poverty, as well as a “culture of poverty”, which describes
behavioural problems in certain sectors of the community, and which tends to reinforce existing levels
of poverty. The most prevalent forms of crime in the Karoo municipalities are alcohol and drug-related
crimes and sex-related crimes (Atkinson et al 2016:27). Nevertheless, there is also a significant sector
of the community which participates actively in the economy, in various roles (government officials,
staff in businesses, independent professionals and tourism operators). There is some degree of inmigration of investors, particularly in the tourism sector which brings valuable capital, skills and urban
networks to the region. There are fairly robust social networks (churches, NGOs, civil society groups)
which strengthen families and help people to get a foothold in the local economy. The local population
is becoming culturally more diverse.
The following infrastructural challenges were identified in the municipal integrated development plans
of the Astro-Region:




In the Kareeberg local municipality (Carnarvon, Vosburg, Vanwyksvlei): streets and rural roads
in poor condition, and lack of storm water management destroys roads;
In the Karoo-Hoogland local municipality (Williston, Fraserburg, Sutherland): roads and streets
in poor condition, insufficient staff and budget, and shortage of bulk water; and
In the Ubuntu local municipality (Victoria West, Loxton, Richmond): inadequate bulk water
supply, poor water quality, old water infrastructure, insufficient telecommunications network
(also degraded due to vandalism), gravel roads in poor condition; and poor management of
waste sites.

66
CHAPTER 3 – STATE OF THE ENVIRONMENT

SKA1_MID IEMP (2018)
As a result of SKA1_MID development, the municipalities of the Astro-Region may thus require new or
expanded services, and the administrative capacity, staffing levels, equipment, and outside expertise
needed to meet those demands. The towns have experienced economic diversification in terms of
tourism, business services, and technical services with an increase in full-time employment in:






Trade sector (retail and wholesale);
Finance and Business sector (banks, professional services and micro-lenders);
Construction sector;
Tourism and hospitality sector; and
Transport sector.

Commercial agriculture plays an important economic role in sustaining the “society” of the AstroRegion which is well known for the well-respected and valuable Karoo Lamb meat product. The Karoo
Lamb brand recently became recognised as South Africa’s first Geographical Indication in the food
industry. The establishment of the certification mark was supported by the National Department of
Agriculture, Fisheries and Forestry (DAFF) and the Northern Cape Provincial Department of Agriculture
to protect the Karoo Lamb name against misappropriation and assists farmers to extract a premium
for their lamb. This has been a major form of economic modernisation in the Karoo, by increasing the
value of the local agricultural product. In 2015 the Carnarvon abattoir became the only red meat
abattoir in South Africa to pass a very strict international food safety audit. This specific certification
status will support the potential export opportunities of Karoo Lamb to the EU and the USA. Kirsten
(2016) states that the number of animals slaughtered under the Karoo Lamb certification mark is still
low however opportunities to expand are expected with and opening of export markets.
Commercial farmers are generally highly professional, modern, productive, and innovative, in a highly
competitive world. The semi-arid nature of the region provides adequate conditions for extensive
sheep production and although there has been a long-term trend towards declining farm jobs, the
agricultural sector provides for a significant level of household income, food security and retail
multipliers in the local towns of the Astro-Region. Financial institutions, hardware stores as well as
construction entrepreneurs also see the farmers as the most important market for their products and
services. Subsidiary professions related to farming include mechanics, borehole experts, solar energy
experts, hunters (for predators), livestock fertility testing, stud breeders, fence makers, transport
providers, and livestock marketing agents.
The SKA land acquisition programme will result in the conversion of 32 land parcels currently used for
farming practices into land used for the development of SKA1_MID. Once the land is acquired by the
National Research Foundation as part of the SKA land acquisition programme the farm
owners/managers will leave the land resulting in the cessation of farming activities. It is essential to
record the knowledge and experience of the farm owners/manager about the land for future
management activities on the land (i.e. knowledge of factors - impacting ecosystems, construction
activities, stormwater control, erosion management, maintenance of ground water, pollution of
natural resources, etc). The appointed Land Management Authority, SAEON and other
experts/institutions involved in the long terms research and monitoring programmes described in
Chapter 6 of the IEMP must engage with the land owners and farm manager of the farms within the
SKA land core area to learn from their knowledge and experience prior to their departure of the land.
This information should feed into the Land Management plan.
The knowledge of farmers and their mentorship role in the Karoo region also play a key role in local
organisations and institutions (annual town festivals, the regional show, the church and the old age
home and a number of charities) which is core to the social fabric of any rural town.

67
CHAPTER 3 – STATE OF THE ENVIRONMENT

SKA1_MID IEMP (2018)
The Northern Cape Department of Tourism is currently planning the establishment of a Science Visitor
Centre in Carnarvon which is likely to have regional impacts and become the official tourist information
Centre of the Astro-Region. Until the construction of the Science Visitor Centre is completed, the SKA
South African Office will establish two temporary visitor centres late in 2016/17 or early 2017/18: one
in Williston and one in Carnarvon. The buildings or office space that will be rented for the temporary
visitor centres will be secured in Carnarvon and Williston. When the Visitors Science Centre is
completed the temporary visitor centre in Carnarvon will be used as offices.
Radio-based communications (including data transfer) has become a major component of modern life
and the economy. Rural areas such as the Astro-Region also experienced the rapid development of
radio-communication technologies, and the massive investment of social energies into connectivity,
to the extent that a lack of access to communication networks can now be described as a major
disability for people in their livelihoods and quality of life. The impact of restrictions on the use of
telecommunication services and devices prescribed by the AAA draft regulations is likely to restrict the
use of common communication tools and use of certain farming and household equipment in close
proximity to SKA1_MID.
As of January 2017, the SKA South African Office has subsidised VSAT31 broadband services for up to
300 installations that provide internet and voice connectivity (with more than 190 VOX© satellite dish
installed). A mobile trunked communication network has been established and will be deployed at
lower frequencies to take advantage of technology advances. On-going research and tenders are
focusing on the identification of cost efficient and modern technology options to be adopted as well
as the deployment of appropriate technologies that will increase mobile telecommunication services
for rural farmsteads. The SKA South African Office will review, on an ongoing basis, the
telecommunication needs of the community and ongoing technology developments, to ensure
appropriate technology solutions and utilisation that is relevant, affordable, and up to date, in line with
the requirements of the Astronomy Geographic Advantage Act.
Rural aviation, like cell phone technology, is growing at a rapid pace (Atkinson 2016a) and the
Carnarvon airfield is already fairly well developed, and likely to attract additional aviation traffic in
future. Although prescribing the establishment of measures of protection from general aviation in the
immediate vicinity of the SKA land core area, the AAA draft regulations as published are very specific
in identifying aviation as an essential service. The SKA South African Office is of the view that the use
of the Carnarvon airfield will continue. The Department of Transport, the Department of Science and
Technology, the South African Civil Aviation Authority, and the SKA South African Office agreed to
develop measures necessary for the protection of the Karoo Core and Central AAAs, which shall be
applicable to the aeronautical mobile, aeronautical radio-navigation and radiolocation services, and to
the use of aircraft within the Karoo Core and Central AAAs.
Since 2010, the SKA South African Office has implemented several initiatives with primary and
secondary schools in the Astro-Region to improve the access to basic educational material and level of
scientific teaching in this remote area of South Africa. The SKA South African Office further created an
artisan training programme in order to address the difficulties of sourcing competent technical staff
locally. Since 2015, 351 training opportunities were created, which were made available to 350 people,
of whom 203 were 35 years and younger.
It is estimated some farm workers’ families will be affected by the SKA land acquisition programme. A
detailed development programme is being prepared by the SKA South African Office for the farm
workers who will lose their employment as a result of the SKA land acquisition programme. The farm
31

very small aperture terminal (VSAT): two-way satellite ground station with a dish antenna that is smaller than 3 meters.
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workers will be offered an opportunity for a career in SKA in both the SKA Land Management
programme (for land management activities such as management and maintenance of the Protected
Area, alien invasive species control, erosion control and rehabilitation, vegetation restoration, on-site
infrastructure and fence maintenance, monitoring and data collection) as well artisan training to
undertake MeerKAT and SKA telescope and infrastructure maintenance. Opportunities will also be
offered to the farmworkers’ spouses who may be accommodated by the SKA through the expansion
of the housekeeping staff which is required for MeerKAT and for SKA1_MID and to the farmworkers’
children who may become part of the SKA Human Capital Development programme.
It is critical for South Africa to participate within the global system of innovation and the global
knowledge economy, in order to participate within a global trade market that is increasingly becoming
knowledge intensive and achieve economic growth without undermining local or regional livelihoods.
The socio-economic specialists have identified two important conflict issues, namely (1) Conflict
around land acquisition and servitudes and (2) Conflict around the social and economic impact of
SKA1_MID on local stakeholders. There is however is a clear understanding of many of the negative
impacts of SKA1_MID, and also an understanding of the possible positive spin-offs.
The following key positive impacts were identified by the socio-economic specialists:














International recognition of the South African scientific and skills capabilities in Astronomy and
Physics Sciences and contribution to major advances in scientific data methods and
computational power (optic fibre networks and big data science, theoretical modelling and
simulation, instrumentation, infrastructure investments) and international collaboration on
astronomy-focused SKA research;
National economic benefits due to the net positive foreign direct investment and spending in
South Africa (including local contracts/service level agreements, possible exports of products,
the licensing of intellectual property as well as the structure of SKA funding protocols and the
proposed institutional structures i.e. international treaty organisation status and legislative
frameworks);
National development benefits through enhanced SA engineering capabilities (which could be
applied in other African countries) and the engineering and scientific breakthroughs available
for other sectors, e.g. medicine and which enhance innovation, competitiveness;
National and local development benefits through the Human Capacity Development
Programmes: National and international academic bursaries, Research Chairs initiative,
Visiting and Joint Professorships Senior fellowships, Postdoctoral fellowship, Research groups,
Science and engineering skills development, National Diploma bursary, Further Education and
Training (FET) bursary and Young Professionals Development Programme;
Local development benefits through the Schools Bursary Programme and collaboration with
the Northern Cape Department of Education and to upgrade the Carnarvon High School
buildings and equipment (e.g. hostel), E-Schools Programme at Carnarvon Primary School,
Carnarvon High School, Vanwyksvlei Intermediate School, Nico Bekker Intermediate School
and Williston High School, and the Community Knowledge Centre in Carnarvon;
Local development benefits through infrastructure upgrade in the towns surrounding
SKA1_MID: road upgrade, schools upgrade and the hospital in Carnarvon;
Regional and Local development benefits through the Science and Mathematics Outreach
Programme, Artisan training programme, and farm workers development programme;
Local economic benefits due to SKA work Opportunities, Spend at Local Suppliers, Spend
through appointment of local and emerging contractors in the area and training, Boost to
construction industry and hospitality industry in the Astro-Region; and
Creation of a rural regional development hub in the Astro-Region due to establishment of the
Science Visitor Centre in Carnarvon and tourism growth.
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The following key negative impacts were identified by the socio-economic specialists:













Difficulties in social development of the Astro-Region especially in the towns due to the
insufficient participation and involvement of the Northern Cape Departments of Education,
Health and Economic Development in terms of infrastructure, service delivery and job
opportunities;
Disturbance of lifestyle and social unrest due to restrictions prescribed by the AAA draft
regulations on existing modern telecommunication devices and services in the Astro-Region
(including impacts on ecotourism in remote areas and farms experiencing loss of existing
internet and cellphone services);
Establishment of measures of protection from general aviation in the immediate vicinity of the
SKA land core area;
Reduction in the amount of land available to sheep-farming in the Astro-Region due to the SKA
land acquisition programme;
Indirect impacts on the Karoo lamb brand in the Astro-Region;
Changes to existing activities and economy of farmers’ unions and farm-related businesses in
the Astro-Region (e.g. abattoirs, transport of animals to towns, veterinary and retail services
to farmers);
Loss of jobs in the agricultural sector (especially farm workers);
Increased pressure on towns for services delivery (e.g. electricity, sewage and water) and
infrastructure (e.g. housing);
Impacts on local economy and social development due to insufficient engagement and
coordination from the Northern Cape Government in terms of regional tourism marketing and
science education in the Astro-Region; and
Impacts on municipal systems and local communities due to the insufficient participation and
coordination from local authorities in terms of effective spatial development and efficient
spatial planning in the Astro-Region.

IX. Fundamental environmental principles
A sustainable development process aims to meet the necessary human development goals while
maintaining the ability of natural systems to continue to provide the natural resources and ecosystem
services upon which the economy and society depend32. In order to achieve this target, a balance
between social, economic, and environmental objectives (and needs) must be achieved in the process
of decision making especially for national-scale strategic infrastructure development and strategic
socio-economic initiatives.
The ecological integrity, biodiversity and physical attributes of the Karoo must be protected and
sustainably utilised, and a high degree of environmental awareness must be encouraged amongst all
interested and affected parties. The declaration of the SKA land core area as a Protected Area in terms
of the National Environmental Management: Protected Areas Act (NEMPAA) [Act No. 57 of 2003]
provides a unique opportunity to contribute to environmental research and the environmental
knowledgebase in the Karoo. The public environmental awareness can be encouraged through long
term environmental research programmes and the publication of environmental studies to benefit the
scientific community and add to the environmental knowledge base of the Central Karoo.

32

The World Commission on Environment and Development defines sustainable development as a "development that meets
the needs of the present without compromising the ability of future generations to meet their own needs."
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The conservation of biodiversity and natural habitats must be encouraged taking into consideration
the needs of the local community. The use of primary raw materials and energy, for instance, should
be monitored and suitable principles for reduction, re-use and recycling should be implemented across
all SKA1_MID activities to minimise waste and pollution of the natural environment. Dust generation
must be minimised, where possible, to prevent harm to local flora and disturbance to local
communities. The removal of alien plant species must be prioritised, with the support of the Working
for Water programme and through a proactive and shared responsibility approach with local
communities and authorities. The land management authority appointed by the SKAO to manage the
acquired land will ensure that environmental protection activities and sustainable development
guiding principles are incorporated in daily Land Management practices.
Water quality and availability will likely be the most significant impacts within the study are of the SEA
of SKA1_MID. A significant trend for increasing temperatures has already been shown by weather
stations in the Northern Cape which have been tracking temperature data from 196033. Existing low
rainfall patterns and water constraints limit the ability of municipalities to deliver water services to
local inhabitants effectively. As low rainfall has a significant negative impact on the ability of vegetation
to recover after disturbance, any activity resulting in disturbance to vegetation should be limited and
mitigated.
The Science Visitor Centre (“SKA Exploratorium”) in Carnarvon will promote environmental awareness
through events and exhibition to reach tourists, local schools and businesses and local inhabitants. The
National Research Foundation will also increase awareness of SKA environmental impacts amongst
SKA employees, facility users, tenants and contractors, as well as organisations that the SKA funds.
Climate change34 can reduce the ability of biodiversity and ecosystems to provide ecosystem services
which are essential to human life on Earth e.g. clean drinking water, climate regulation, soil formation
and disaster risk reduction. Due to its impacts on ecosystem services, climate change threatens food
security, poverty alleviation and sustainable socio-economic growth. Promoting activities and
behaviour which contribute to climate change resilience and human adaptation to the impacts of
climate change is an important starting point. Several important natural features in the Karoo can
support resilience of biodiversity to climate change and must be protected. These features include:







riparian corridors and buffers;
areas with temperature, rainfall and altitudinal gradients;
areas of high diversity;
areas of high plant endemism;
refuge sites including south-facing slopes and kloofs; and
priority large unfragmented landscapes

Through education and environmental awareness, Karoo stakeholders must be encouraged to
preserve these areas in a natural or near-natural state. The conservation of healthy landscapes will
maintain the ability of ecosystems to continue providing ecosystem services to communities.
Ecosystem-based adaptation35 refers to natural solutions to extreme weather problems e.g. creating a
buffer of natural vegetation along riparian corridors and around wetlands can mitigate floods, reduce
erosion and improve water quality. These environmentally-friendly solutions are often more effective
33

A. C. KRUGER* and S. SHONGWE, “TEMPERATURE TRENDS IN SOUTH AFRICA: 1960–2003”, International Journal of
Climatology 24: 1929–1945 (2004). DOI: 10.1002/joc.1096
34
Climate change, also called global warming, refers to a rapidly changing global climate associated with a rise of the Earth’s
temperature observed over the past 1,300 years.
35
The Convention on Biological Diversity (CBD) defines ecosystem-based adaptation as “the use of biodiversity and
ecosystem services as part of an overall adaptation strategy to help people adapt to the adverse effects of climate change”.
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and less costly than artificial engineered solutions and can be easily applied in rural landscapes. The
implementation of these techniques at regional scale in the Karoo as well as national scale can be easily
aligned with job creation and other projects with significant social benefits.
Local government must ensure the implementation of sustainable and environmentally-friendly
practices through the preparation of sector-specific strategies for adaptation to climate variability e.g.
consultation with farmers to develop best practices for land management including restoration and
maintenance of key ecosystem services (grazing land, rivers, and wetlands).
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