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EXECUTIVE SUMMARY 

¢ƘŜ {ǉǳŀǊŜ YƛƭƻƳŜǘǊŜ !ǊǊŀȅ ό{Y! ǇǊƻƧŜŎǘύ ƛǎ ŀƴ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ŜŦŦƻǊǘ ǘƻ ōǳƛƭŘ ǘƘŜ ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ ǊŀŘƛƻ ǘŜƭŜǎŎƻǇŜΣ ǿƛǘƘ ŀ square 

kilometre (one million square metres) of collecting area.  In South Africa the SKA and MeerKAT are radio telescopes that are 

currently under development in the Kareeberg and Karoo Hoogland Municipal regions near Carnarvon and Williston 

respectively.  The SKA would like to build an Exploratorium in the town of Carnarvon, as an information centre for tourists 

and to foster an interest in the science behind the telescope array.  The Exploratorium will be located within a study area, 

just over 4 ha in size, within Erf 431, located within the urban edge and just west of the Carnarvon CBD.  Even though the 

property is surrounded by urban development, Erf 431 is still covered with natural vegetation and overlap a critical 

biodiversity area (CBA 1) 

VEGETATION TYPE & 
STATUS 

According to the South African vegetation map (2018) (Mucina & Rutherford, 2006), the 
study area would have supported Northern Upper Karoo vegetation (Figure 6), a 
vegetation type that is ŎƭŀǎǎƛŦƛŜŘ ŀǎ άLeast Threatenedέ ƛƴ ǘŜǊƳǎ ƻŦ ǘƘŜ άRevised List of 
ecosystems that are threatened and in need of protectionέ όDb птрнс ƻŦ му bƻǾŜƳōŜǊ 
2022).   

 

HABITAT 
CONDITIONS AND 
DIVERSITY 

The study area falls within the Carnarvon urban edge, almost surrounded by build-up 
areas.  Large parts of the footprint had already been disturbed and the remaining natural 
veld is considered severely degraded and subject to almost constant human activity. The 
site does not support any significant biophysical feature that might result in special 
habitats for fauna or flora.   

 

LAND-USE The study area is within the urban edge of Carnarvon, contains old building foundations, 
a soccer field and other disturbed areas.  At the present it is used as a soccer field an 
illegal dumping area and as a shortcut between build-up areas (Refer to Figure 8). 

 

VEGETATION 
ENCOUNTERED 

The vegetation within the study area conforms to a very disturbed version of Northern 
Upper Karoo vegetation.  The characteristic low shrub layer had been compromised, 
leaving just the occasional hardy or weedy shrub (e.g. Lycium species), in combination 
with disturbance indicator or weedy species of the Aizoaceae and Asteraceae families 
such as Atriplex-, Tetragonia-, Mesembryanthemum (= Psilocaulon species), Chrysocoma 
species etc.  Species diversity was very low (even for Upper Karoo vegetation).   

 

PLANT SPECIES 
SENSITIVITY THEME 

No red-data or nationally protected plant species were observed.  Although four (4) 

species protected in terms of the NCNCA was observed within the footprint (Table 1), 

they were all widespread pioneer species often considered weedy or disturbance 
indicator species.  

According to the DFFE Environmental Screening Tool report for this site (Appendix 2), 
the plant species theme sensitivity is considered MEDIUM SENSITIVE, because of the 
potential for or encountering the following species: 

¶ Tridentea virescens (Apocynaceae) is a widespread but rare succulent that occurs 
on stony ground, or hard loam in floodplains, in sporadic small subpopulations of up 
to six plants. The species was not observed within the study area, and it is considered 
highly unlikely that individuals of this species will be impacted by the development. 

¶ Even though 4 NCNCA protected species were observed (Refer to Table 1) they were 
all widespread pioneer species often considered weedy or disturbance indicator 
species. 

As a result, the plant species theme sensitivity for this project is considered LOW 
SENSITIVE. 
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FAUNA & AVI-
FAUNA  

Apart from insects, rodents and a few smaller reptile species, the site itself is not 
expected to support any significant remaining fauna or even avi-fauna (smaller birds 
might still pass through this area, and apart from birds adapted to build-up areas, it is 
highly unlikely that any other bird species will nest within the site due to the lack of 
protective habitat and constant human activity). 

According to the DFFE Screening tool report for the site (Appendix 2), the Animal Species 
Theme Sensitivity is considered LOW SENSITIVE which is supported by the findings of 
this study. 

 

TERRESTRIAL 
BIODIVERSITY 
SENSITIVITY THEME 

According to the DFFE Environmental Screening Tool report for this site (Appendix 2), 
the plant species theme sensitivity is considered VERY HIGH SENSITIVE, because it will 
impact on a critical biodiversity area (CBA 1) as identified by the Northern Cape critical 

biodiversity areas maps (Figure 7).   

Unfortunately, there is no alternative site within the Carnarvon Urban edge that will not 
impact on the CBA.  In this case the proposed footprint area is clearly degraded and in 
poor condition (surrounded by urban development).  The additional impact on 
vegetation and connectivity will be low and no special features of botanical significance 
were encountered on the site and a large portion of the site was previously build-up. 

As a result, the Terrestrial biodiversity theme sensitivity for this project is considered 
LOW SENSITIVE. 

WATER COURSES 
AND WETLANDS 

There are no watercourses or wetlands within the study area. 

 

MAIN CONCLUSION The Terrestrial biodiversity impact assessment (Table 8) aims to take all the discussion 

under Section 4 into account, including the scale of the project, the fact that although 
the site will impact on a CBA1, the vegetation is not vulnerable or endangered, no SoCC 
will be impacted, the site itself is already disturbed as well as all the other reasons 
discussed throughout this document. 

According, Table 8, the main impacts associated with the proposed development will be: 

¶ A potential Very Low impact on a CBA 1 within the urban edge of Carnarvon, 
supporting degraded natural veld. 

 

It is thus considered highly unlikely that the development will contribute significantly 
to any of the following: 

¶ Significant loss of vegetation type and associated habitat. 

¶ Loss of ecological processes (e.g., migration patterns, pollinators, river 
function etc.) due to construction and operational activities. 

¶ Loss of local biodiversity and threatened plant species. 

¶ Loss of ecosystem connectivity. 

 

 

WITH THE AVAILABLE INFORMATION IT IS RECOMMENDED THAT THE PROJECT BE APPROVED. 
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1. INTRODUCTION 

¢ƘŜ {ǉǳŀǊŜ YƛƭƻƳŜǘǊŜ !ǊǊŀȅ ό{Y! ǇǊƻƧŜŎǘύ ƛǎ ŀƴ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ŜŦŦƻǊǘ ǘƻ ōǳƛƭŘ ǘƘŜ ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ ǊŀŘƛƻ 

telescope, with a square kilometre (one million square metres) of collecting area. The SKA telescope 

will be co-located in Africa and in Australia.  In South Africa the SKA and MeerKAT are radio telescopes 

that are currently under development in the Kareeberg and Karoo Hoogland Municipal regions near 

Carnarvon and Williston respectively.  SKA will on completion consist of up to 3000 dishes and 

aperture arrays which will have a collective area of 1 square kilometre. It will have an unprecedented 

scope in observations, exceeding the image resolution quality of the Hubble Space Telescope by a 

factor of 50 times, whilst also having the ability to image huge areas of sky in parallel.   

The SKA would like to build an Exploratorium in the town of Carnarvon, as an information centre for 

tourists and to foster an interest in the science behind the telescope array.  The Exploratorium will be 

located within a study area, just over 4 ha in size, within Erf 431, located within the urban edge and 

just west of the Carnarvon CBD.  Even though the property is surrounded by urban development, Erf 

431 is still covered with natural vegetation and overlap a critical biodiversity area (CBA 1) as identified 

in the 2016 Northern Cape critical biodiversity areas maps (Holness & Oosthuysen, 2016). 

According to the vegetation map of South Africa (2012), the development footprint may impact on 

Northern Upper KarooΣ ŀ ǾŜƎŜǘŀǘƛƻƴ ǘȅǇŜ ǘƘŀǘ ƛǎ ŎƻƴǎƛŘŜǊŜŘ άLeast Threatenedέ ƛƴ ǘŜǊƳǎ ƻŦ ǘƘŜ ǊŜǾƛǎŜŘ 

national list of ecosystems that are threatened and in need of protection (2022).   

The DFFE Screening tool report, identified various areas of potential environmental sensitivity, of 

which the following will be discussed in this report: 

¶ The relative Animal species theme sensitivity is considered of Low sensitivity; 

¶ The relative Plant species theme sensitivity is considered of Medium sensitivity; 

¶ The relative Terrestrial Biodiversity theme sensitivity is considered of Very High sensitivity. 

The site visit confirmed that the vegetation within the proposed footprint area has been severely 

degraded as a result of constant human activity (urban creep).  The site is criss-crossed by footpaths, 

used as short-cuts by local inhabitants, while old foundations suggest that it previously supported 

several buildings.  A soccer field had been established in the northeastern corner of the site (just west 

of End Street and it had been used for illegal dumping in places.  As a result, the site itself is now highly 

disturbed in terms of botanical significance. 

 

1.1. LEGISLATION GOVERNING THIS REPORT 

EnviroAfrica was appointed the Department of Economic Development and Tourism (DEDaT) to 

facilitate the NEMA EIA application for the proposed project.  PB Consult was appointed by 

EnviroAfrica to conduct a terrestrial biodiversity scan of the proposed footprint area.   

This is a Ψspecialist reportΩ, compiled in terms of:  

¶ The National Environmental Management Act, Act. 107 of 1998 (NEMA);  

¶ ¢ƘŜ άProtocol for the Specialist Assessment and Minimum report content requirements for 

environmental impacts on terrestrial biodiversiǘȅέ in terms of Sections 24(5)(a) and (h) and 44 

of the NEMA (Government Notice No. 320 of 20 March 2020). 
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1.2. TERMS OF REFERENCE 

The terms of reference for this appointment were to: 

¶ Evaluate the proposed site(s) to determine whether any significant botanical or other 

terrestrial biodiversity features will be impacted because of the proposed development. 

¶ Determine and record the position of any plant species of special significance (e.g., protected 

tree species, or rare or endangered plant species) that should be avoided or that may require 

άǎŜŀǊŎƘ ϧ ǊŜǎŎǳŜέ ƛƴǘŜǊǾŜƴǘƛƻƴΦ 

¶ Locate and record sensitive areas from a terrestrial biodiversity perspective within the 

proposed development footprint that may be interpreted as obstacles to the proposed 

development. 

¶ Make recommendations on impact minimization should it be required 

¶ Consider short- to long-term implications of impacts on biodiversity and highlight irreversible 

impacts or irreplaceable loss of species. 

 

 

2. STUDY AREA & APPROACH 

2.1. LOCATION & LAYOUT 

Carnarvon is located on the R63, about 245 km east of Calvinia in the Kareeberg Local Municipality of 

the Northern Cape Province.  Erf 431 is located within the urban edge and just west of the Carnarvon 

CBD (Figure 1).   

 
Figure 1:  The location of the proposed development (indicated by the arrow) in relation to the town of Carnarvon. 
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The study area, within which the information centre will be located, was just over 4.5 ha in size and 

showed various signs of previous and existing disturbances (e.g., old building foundations, footpaths 

and twee-spoor tracks) (Figure 2). 

 

 
Figure 2:  Google image showing the study area (red) within which the information centre will be located. 

 

2.2. ACTIVITY DESCRIPTION 

Figure 3 gives an overview of the planned infrastructure that will be established as part of the SKA 

Carnarvon Exploratorium.  Access to the site will be gained from End Street.  The development will 

include: 

1. An Observatorium 

2. An Amphitheatre; 

3. Accommodation / dormitories; 

4. Ablutions & common areas; 

5. A tensile roof structure for outdoor functions; 

6. A full-size telescope; 

7. Parking areas; 

8. Pathways connecting the various infrastructure; 

9. Botanical gardens; 

10. Rock landscaping features; and 

11. An Interactive play area. 
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Figure 3:  Masterplan layout for the proposed SKA Carnarvon Exploratorium (The Creative Axis Architects) 

 

2.3. TOPOGRAPHY GEOLOGY & SOILS 

The study area is located within the Carnarvon urban edge bounded by existing streets to the west 

(gravel track), north (Mark Street) and east (End Street) and by the R63 to the south.  The site is slightly 

raised in the middle forming a low flat slightly rocky centre area, which slopes gently away to the west 

and east.   

According to the geotechnical report for the site done by Gondwana Geo Solutions (August 2023), the 

geology of the site is dolerite of Jurassic age which has intruded the older sedimentary rocks (mudrock 

and sandstone) of the Teekloof Formation of the Adelaide Subgroup, Beaufort Group.  The site is 

covered by a relatively thin mantle of transported colluvial soils comprising of dark grey to brown silty 

gravelly soils, with prolific small to large dolerite boulders.  Dolerite bedrock underlies this mantle of 

soil cover, comprising medium to slightly weathered, medium jointed rock of hard strength. 

 

2.4. CLIMATE 

Carnarvon is a small town in the heart of vast inland basin known as the Karoo, surrounded by the flat 

topped koppies of the Karee Mountains. It is part of the Nama-Karoo which has an essentially 

continental climate, little affected by the ameliorating influence of oceans.  It is an arid (almost desert) 

biome where most of the rivers are nonperennial.   

Rainfall is unreliable, falling mostly in late summer (December to April), rainfall intensity can be high 

(e.g., episodic thunderstorm storm events).Droughts are unpredictable and often prolonged (Mucina 
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et. al., 2006) (the recent drought lasted more than 7 years ς Pers. Comm.).   

Summers are hot during the day and cold during the night, while winters are cold with temperature 

extremes ranging from -5oC in winter to 43oC in summer.  Figure 4 gives a summary of average 

temperatures and precipitation for the last 30 years 

(https://www.meteoblue.com/en/weather/historyclimate/climatemodelled/ carnarvon_south-

africa_1014034).  

 

 
Figure 4:  Average temperature and rainfall for Carnarvon  (https://www.meteoblue.com/en/weather/historyclimate/climatemodelled/ 
carnarvon_south-africa_1014034).   

 

2.5. APPROACH & METHODOLOGY 

The first step of the study was to conduct a desktop study of the study area and its immediate 

surroundings.  Spatial information from online databases such as SANBI BGIS and Google Earth were 

used to evaluate the site in terms of vegetation, obvious differences in landscape (e.g., variations in 

soil type, rocky outcrops etc.) or vegetation densities, which might indicate differences in plant 

community or species composition, critical biodiversity areas and other terrestrial biodiversity 

features as identified in the DEA screening tool.  This information was used to prepare a study area 

map, which is used as a reference during the physical site visit.  Plant species lists (of the expected 

plant species for this vegetation type) were prepared and species of special significance were flagged 

(for the site visit).   

A one-day site visit was performed on the 11th of June 2024.  The site assessment survey was 

conducted by walking the site and sampling the vegetation, using a modified approach, based on the 

Braun-Blanquet vegetation survey method (Werger, 1974).  During the site visit terrestrial features- 

and plants of specific significance was, marked, and photographed (Figure 5).  A hand-held Garmin 

GPSMAP 67 was used to track the sampling route and for recording waypoints of locations of specific 

importance. During the survey notes, and photographic records were collected.  The author 

endeavoured to identify and locate all significant botanical features and or specific soil conditions 

which might indicate special botanical features (e.g., rocky outcrops or heuweltjies) and watercourses.  

https://www.meteoblue.com/en/weather/historyclimate/climatemodelled/%20carnarvon_south-africa_1014034
https://www.meteoblue.com/en/weather/historyclimate/climatemodelled/%20carnarvon_south-africa_1014034
https://www.meteoblue.com/en/weather/historyclimate/climatemodelled/%20carnarvon_south-africa_1014034
https://www.meteoblue.com/en/weather/historyclimate/climatemodelled/%20carnarvon_south-africa_1014034
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Figure 5:  Google overview, showing the study area and the routes walked during the site visit. 

 

2.5.1. ASSUMPTIONS AND UNCERTAINTIES 

The findings are based on a one-day site visit (not long-term repetitive sampling), which means that it 

is likely that some plant species might have been missing (not visible or in flower).  The timing of the 

site visit was reasonable as essentially all perennial plants were identifiable even though the 

vegetation itself was very disturbed.  A good understanding of the status of the vegetation and plant 

species in the study areas were obtained and confidence in the findings are high.  There should be no 

limiting factors which could significantly alter the outcome of this study.  It is unlikely that a full 

botanical assessment will result in any additional findings that would have a significant impact on the 

outcome. 

 

3. DESKTOP ASSESSMENT 

3.1. BROAD-SCALE VEGETATION EXPECTED 

According to the South African vegetation map (2012) (Mucina & Rutherford, 2006), the proposed 

development will only impact on one vegetation type, namely Northern Upper Karoo (Figure 6).  

bƻǊǘƘŜǊƴ ¦ǇǇŜǊ YŀǊƻƻ Ƙŀǎ ōŜŜƴ ŎƭŀǎǎƛŦƛŜŘ ŀǎ άLeast Threatenedέ ƛƴ ǘŜǊƳǎ ƻŦ ǘƘŜ άRevised List of 

ecosystems that are threatened and in need of protectionέ όDb птрнс ƻŦ му bƻǾŜƳōŜǊ нлннύΣ 

promulgated in terms of the National Environmental Management Biodiversity Act, Act 10 of 2004.    

Mucina & Rutherford (2006) describe this vegetation as occurring in the Northern Cape and Free State 

Provinces: Northern regions of the Upper Karoo plateau from Prieska, Vosburg and Carnarvon in the 
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west to Philipstown, Petrusville and Petrusburg in the east. Bordered in the north by Niekerkshoop, 

Douglas and Petrusburg and in the south by Carnarvon, Pampoenpoort and De Aar. A few patches 

occur in Griqualand West. Altitude varies mostly from 1 000ς1 500 m. 

 
Figure 6:  Vegetation map of South Africa (2012), showing the expected vegetation type (SANBI BGIS) 

 

The vegetation is described as low shrubland dominated by dwarf karoo shrubs, grasses and Senegalia 

mellifera subsp. detinens and some other low trees (especially on sandy soils in the northern parts and 

vicinity of the Orange River). It occurs on flat to gently sloping, with isolated hills of Upper Karoo 

Hardeveld in the south and Vaalbos Rocky Shrubland in the northeast and with many interspersed 

pans. 

 

3.2. ECOLOGICAL DRIVERS & FUNCTIONING 

Northern Upper Karoo is part of the Nama-Karoo Biome, which is a large arid landlocked region on the 

central plateau of the western half of South Africa, extending into Namibia.  It is flanked by the 

Succulent Karoo to the west and south, desert to the northwest, arid Kalahari Savanna to the north, 

Grassland to the northeast, Albany Thicket to the southeast and small parts of Fynbos to the south.  

In South Africa, only the Desert Biome has a higher variability in annual rainfall and only the Kalahari 

Savanna greater extremes in temperature.  The Nama-Karoo receives most of its rainfall in summer, 

especially in late summer (Mucina et. al., 2006). 

Climate is essentially continental and with almost no effect of the ameliorating influences of the 

oceans.  Rainfall is low and unreliable, peaking in March.  Droughts are unpredictable and often 

prolonged.  Summers are hot and winters cold with temperature extremes ranging from -5oC in winter 

to 43oC in summer.  However, rainfall intensity can be high (e.g., episodic thunderstorm and hailstorm 

Northern Upper Karoo 














































