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EXECUTIVE SUMMARY 
 
Physical Description of Area 
The project area falls within Namaqualand, which covers 55 000 km2 of quartz-strewn plains, 
undulating hills, granite outcrops and rugged mountains. The project site occurs in the southern 
half of this area, in a belt within 20 km of the Atlantic Ocean. 
 
Namaqualand is a semi-desert area with dry summers and rainfall occurring during the winter 
months, mainly between May and August. The area receives an average of 95 mm rainfall per 
annum. Other important sources of precipitation are in the form of coastal fog and heavy dew, the 
source of which is the nearby Atlantic Ocean.  
 
The temperature regime is moderate with a mean maximum summer temperature of less than 
30°C, and an average of 18.4°C in July.  
 
The area experiences wind on a daily basis, peaking in the evening where average wind speeds 
are 25km/hr. During the day wind speeds are much lower, dropping to below 10km/hr. 
 
The topography of the project area is mostly flat with occasional low hills. Elevation is at an 
average of 143 meters above mean sea level.  
 
The Namaqualand Kamiesberg project area is similar to the rest of the Karoo in terms of land use. 
The area consists of farms which focus on sheep and goat husbandry. The dominant sheep in the 
area is the Dorper sheep. Farms which have riverine vegetation also hold Boer goats and in some 
cases cattle. Ostriches and in rare cases Emu’s also occur in the area. 
 
Vegetation and Habitats 
The project area as a whole is relatively pristine, but the effects of stock and crop farming are 
evident in mostly northern and eastern sections of the project area. The results of the site visit and 
subsequent vegetation map have enabled the habitat types within the study site to be identified. 
These habitat types are: 
 

 Terrestrial habitats 
o Succulent Karoo 
o Open grassy areas 
o Sand Fynbos 
o Rocky and mountainous areas 

 Aquatic habitats 
o Riverine bush 
o Freshwater and associated wetland habitats 
o Coastal and estuarine areas 

 
Protected areas in close proximity to the proposed development may be affected by the 
development and thus must be taken into account. The study site is adjacent to the Namaqua 
National Park. 
 
Faunal Surveys 
Few amphibians occur in the project area, with a maximum of seven species likely, and only three 
recorded. None are endemic or of conservation concern. The most sensitive habitat for amphibians 
are perennial pools of water in the Groen River valley, which are essential for two of the three 
species. 
 
Reptile diversity in the region is much greater, with 18 species known in the region and probably 
another 20 species also occurring. Only one threatened sea turtle (the Leatherback Turtle, 
Dermochelys coricaea; Regional En, Globally CE) is recorded from coastal waters, but the coastal 
section of the project area is not suitable for either nesting or feeding for the turtle. Ten reptiles are 
CITES listed although no commercial exploitation of all of these species occurs in South Africa.   
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The Karoo supports a particularly high diversity of bird species endemic to southern Africa. Its 
avifauna characteristically comprises ground-dwelling species of open habitats. Eighty Three (83) 
were observed during the dry season survey and 92 were observed during the wet season survey, 
together accounting for 112 of the 246 possible species (see Appendix 3).  
 
Fourteen (14) bird SCC were recorded on site. Three bird species (Southern Black Korhaan, Cape 
Long-billed Lark and Cape Bulbul) are endemic South African species, all of which were recorded 
during the site visit (Table 5.2). The most significant avian SCC recorded on site includes the 
Ludwig’s Bustard (En), Secretary bird (Vu) and Black Harrier (Vu). 
 
In the Succulent Karoo, large mammals are not generally common, with the majority of mammals 
present being small to medium-sized. Sixteen (16) mammals were observed during the dry season 
survey, and 16 were observed during the wet season, accounting for 21 species (Appendix 4). 
These were all small mammals such as rodents and small carnivores, with the exception of 
Steenbok, Springbok, Grey Duiker, and Bat-eared Fox as well as a Cape Fur Seal which was 
observed along the coast. 
 
The project area is highly relevant in terms of the golden moles. Coastal Duneveld and sandy 
Strandveld areas are important habitats for the three golden mole species which may occur in the 
project area: Cape Golden Mole (Chrysochloris asiatica), Van Zyl's Golden Mole (Cryptochloris 
zyli: EN), and Grant's Golden Mole (Eremitalpa granti). In addition, the Namaqua Dune Molerat 
(Near Threatened) also inhabits areas of coastal sand dunes, and consolidated alluvial soils with 
mean annual rainfall less than 400 mm. Evidence of mole-rat and golden mole were recorded. 
 
Sensitive areas 
At this stage three features of particular conservation concern have been identified in the project 
area. These features are:  

1. Wetlands and rivers;  
2. Coastal Duneveld and sandy Strandveld;  
3. Steep slopes, rocky areas and areas with shallow soils.  

 
Provisional Sensitivity maps in the various operational areas are presented. 
 
Faunal Impacts 
Impacts were grouped into large themes (Issues) and considered for Existing Land Use, and 
during the different phases of the mine, i.e. Design and pre-construction, Construction, Operational 
and De-commissioning.  Most impacts were considered Low or Moderate, and only a few remained 
moderate if mitigation measures were implemented; these included:  

 Noise Pollution: This results from heavy and continuous vehicle movements and plant 
machinery use. It was unlikely to be mitigated and the impact during the construction, 
operational and decommissioning phase was considered to remain Moderate. 

 Loss of Species of Conservation Concern: This was rated to be High during both the 
Construction and Operational Phases, but it could be mitigated to Moderate in both phases 
if the proposed measures were implemented.  

 Threats to Animal Movements: This was also considered to have a High significance during 
the Operational phase, but this could be mitigated to Moderate if the proposed measures 
were implemented.  

 
Recommendations 
Sensitive Areas: 

 Rocky outcrops in the northern Klipkop shrubland area should be avoided as this is a 
sensitive area for all reptile species.  

 Wetlands and river drainage areas should also be avoided as this is a sensitive area for 
amphibians and associated reptiles and birds. 
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All reptile and amphibian species are well protected elsewhere (e.g. Namaqua National Park) and 
need no further special treatment.  
 
Significant ecological corridors (as defined in the Botanical Impact Assessment and depicted on 
Figure 6.7) need to be maintained between all identified areas of High sensitivity, and this is 
particularly important in the case of the primary target habitat – Namaqualand Sand Fynbos. This 
vegetation type has a north – south distribution, through the western half of the study area, and it is 
part of a largely continuous strip of habitat that runs from Hondeklipbaai in the north to the Olifants 
River in the south. Complete severance of this currently largely intact habitat by means of open 
cast mining across its width is not desirable from an ecological perspective (Desmet & Helme 
2003), and thus ecological corridors through this habitat (running mostly north to south) must be 
drawn up by the botanical specialist. The corridors need to be of sufficient width to allow the 
potential natural movement of faunal and plant species, and the wider the better in terms of 
functionality. These corridors can and will also function as vital repositories of rehabilitation 
material (seeds) for the post mining phase, thus significantly enhancing rehabilitation success, and 
they will also help limit wind erosion.  
 
A significant buffer (at least 1-2000m wide) needs to be maintained along the part of the study area 
that borders the existing edge of the Namaqua National Park. This could serve a dual purpose as 
one of the main north – south ecological corridors.  
 
No fatal flaws were identified in this assessment. If current land use practices continue, there 
will be a moderate loss of faunal biodiversity and habitat. If this project goes ahead, it allows the 
opportunity to mitigate high and moderate impacts to that of moderate and low significance.   
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1. INTRODUCTION  
 
Zirco Roode Heuwel (Pty) Ltd (hereafter referred to as Zirco) currently holds the prospecting right 
to the Roode Heuwel (6134 ha) and Leeuvlei (5986 ha) heavy mineral deposits, located 
approximately 500 km north of Cape Town and approximately 35 km to the southwest of the town 
of Garies in Northern Cape Province of South Africa. They are also in the process of acquiring 
prospecting rights for a further deposit immediately east and adjacent to Roode Heuwel , referred 
to as “Sabies” (8674 ha). This report deals with all three areas, referred to as the Kamiesberg 
project. 
 
Dry mining using front end loaders is the most likely scenario. It is a low risk option and does not 
require as much water as a dredge mining operation. The latter could also be unsuitable given the 
high amounts of slimes in the deposit. Initial mining will target the higher grade areas at an initial 
rate of 1 000 to 1 500 tph. After year 6 the operation will move to the lower grade areas and the 
mining rate will increase to 1 800 to 2 300 tph to maintain an average output of about 520 000 tons 
per annum (tpa) of heavy mineral concentrate. Over a 20 year mine life a total of some 270 million 
tons would be mined. 
 
Mining involves clearing vegetation and stockpiling topsoil ahead of the mine path, excavating the 
mineralised sand using front end loaders and transferring this material to a hopper from where it 
will be slurried and pumped to the primary concentration plant. The area would then be back-filled 
after mining, covered with top soil and rehabilitated. This aspect of the mining operation applies 
industry standards which are tried and tested. 
 
As part of the Environmental Impact Assessment (EIA) for the Kamiesberg project a faunal impact 
assessment was required as per the Scoping Report. The faunal impact assessment has been 
undertaken in order to assess salient issues and impacts on the fauna in the Kamiesberg project 
area. The EIA is required to secure environmental authorization from the Department of Tourism, 
Environment and Conservation (DTEC), as well as a Mining License from the Department of 
Mineral Resources and water use licenses from the Department of Water Affairs. 
 

1.1. Objectives 

 
The following objectives have been defined for this faunal impact assessment: 
 

 To provide a general description of the fauna of the specific area to be mined, and adjacent 
areas that will be impacted. Two specific areas were assessed:  

o The prospecting areas of Roode Heuwel , Leeuvlei and Sabies 
o The coastal area where the coastal intake pipeline is likely to be placed for the 

desalination plant.  

 To provide a general description of the indigenous fauna of the area, using a habitat 
approach and based on the natural vegetation of the site. 

 Provide an impact assessment of the mine on the resident fauna and their associated 
habitats 

 

1.2. Terms of Reference 

 
Mining requires the removal of extensive vegetation and habitat. It is important to assess the level 
of impact on biodiversity, and especially the faunal groups that make use of the habitats that will be 
lost as a result of mining. It is necessary to determine the baseline condition of the area to assess 
the impacts on faunal species arising through the further loss of habitat and food sources.   
 
The following terms of reference were provided for the dry season baseline ecological report:  
 

1. Assess the conservation value of the various ecological habitats in the area, in order to 
assess the significance of habitat loss on faunal groups as a result of the development.  
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2. Define and map faunal habitats that are sensitive and require conservation. These may 
need to be defined as No-Go or Restricted Development areas. 

3. Review the mine path and compare it to the vegetation sensitivity maps. Any conflicts 
or areas that may be impacted will need to be noted and assessed  

4. Carry out a rapid survey to assess the diversity of amphibian, reptile, bird and mammal 
species in the area.  

5. Identify the main animal communities associated with the plant communities 
(amphibian, mammals, birds, and reptiles); 

6. Identify any rare or endangered faunal species that require consideration in the 
conservation programme.  

7. Assess the extent of alien faunal species over the site, and associated risks of alien 
invasion as a result of the mining project; 

8. Describe the impacts of current land use, so that the potential impacts from the 
development on the natural environment can be understood in this context.  

9. Place the project area within the biodiversity context of the region; and 
10. Provide a sensitivity map of the concession and coastal areas in order for the 

proponent to better place the layout of the project’s infrastructure. 
11. Determine the impacts of the construction and operation of the proposed development 

on the faunal biodiversity in the area. 
12. The significance of the potential impacts and benefits must be assessed using the CES 

methodology. Any predictions will need to include the confidence in the impacts 
occurring, and the significance of these impacts occurring on the local fauna.  

13. Provide recommendations and mitigation measures that will reduce negative impacts 
on the local ecology and optimise conservation benefits. 

 

1.3. Assumptions and Limitations 

 
Study specific assumptions and limitations include: 

 
1. Species of Conservation Concern (SCC) are often difficult to find and may be difficult to 

identify, thus species described in this report do not comprise an exhaustive list. It is possible 
that additional SCC will be found during the construction and operation of the development.  

2. Time is a constraint in studies such as these and only a sample of the fauna of the area 
was taken. 
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2. METHODOLOGY 
 
Two separate field trips took place, namely in the dry season (31 January to 6 February 2013) and 
again in the wet season (15 to 21 August 2013). The latter trip was timed to fall over a period when 
greatest biological activity is expected. 
 

2.1. The assessment 

 
The aim of this assessment is to identify areas of ecological importance and to evaluate these in 
terms of their conservation importance. In order to do so, the ecological sensitivity of areas is 
assessed as well as the species of conservation concern that may occur in habitats occurring in 
the area.  
 
To a large extent, the condition and sensitivity of the vegetation will also determine the presence of 
animal species of special concern and areas with high faunal biodiversity.   
 
It is not the aim of this study to produce a complete list of all animal species occurring in the region 
and the study area, but rather to examine a representative sample. It is however important to note 
areas of high sensitivity as well as species of conservation concern which may occur within the 
identified habitats. The aim of this study is to identify areas of high ecological sensitivity and those 
that may be subject to significant impacts from the project. Aspects that would increase impact 
significance include: 

 

 Presence of animal species of conservation concern. 

 Vegetation types (which also constitute faunal habitats) of conservation concern. 

 Areas of high biodiversity. 

 The presence of process areas: 
o Ecological corridors 
o Wetlands (including rivers) 
o Complex topographical features (especially steep and rocky slopes that provide 

niche habitats for both plants and animals) 
 

2.2. Faunal Diversity 

 
The known diversity of the terrestrial fauna in the project area was determined by a literature 
review. Species known from the region, or from adjacent regions whose preferred habitat(s) were 
known to occur within the study area, were also included. Literature sources included: 

 Amphibians – Channing (2011), Du Preez & Carruthers (2009), Frost (2012). 

 Reptiles – Branch (1998, 2008), Bates et al. (2013). 

 Birds – Hockey et al. (2005), Cohen et al. (2006), Sinclair et al. (2011), IUCN (2012). 

 Mammals – Apps (2000), Stuart & Stuart (2001), IUCN (2012). 
 
Over and above the literature review, the field methods for compiling the species lists involved the 
following: 
 
Amphibians and reptiles: Visual Encounter Survey method was used for amphibians and reptiles. 
Visual Encounter Surveys included active searching at day and night, D-netting for tadpoles, and 
acoustic surveys at night.  In addition, an experienced herpetologist identified suitable habitats and 
searched for certain herpetofauna associated with those habitats. 
 
Avifauna: The Visual Encounter Survey strategy was utilised for compiling the avifauna species 
list. Visual Encounter Surveys include the observations of scat, regurgitated pellets, nests, 
feathers, bird calls and birds in flight. Bird Point Counting was also utilised. A bird point count is 
done by an experienced observer who records all the birds seen and heard from a “point count 
station” over a selected period of time, in this case 20 minutes. 
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Medium to large sized mammals: “Scats, tracks and traces” observations for terrestrial 
vertebrates using observations along paths and when walking through the site. The recording of 
opportunistic sightings was also utilised. In addition, locals were interviewed about the presence or 
absence of mammals in the project area. 
 

2.3. Species of Conservation Concern 

 
Species of Conservation Concern (SCC) in terms of the project area are defined as: 

 Threatened species: 

 species listed as threatened in the revised South African Red Data Books (SA RDB – 
amphibians, du Preez and Carruthers, 2009, Minter et al 2004, Measey et al in press); 
and/or 

 species included in other international lists (e.g., 2012 IUCN Red List of Threatened 
Animals). Definitions include: 

 Critically Endangered (CR) - A taxon is Critically Endangered when the best 
available evidence indicates that it meets any of the criteria A to E for Critically 
Endangered (see Section V), and it is therefore considered to be facing an 
extremely high risk of extinction in the wild. 

 Endangered (EN) - A taxon is Endangered when the best available evidence 
indicates that it meets any of the criteria A to E for Endangered (see Section V), and 
it is therefore considered to be facing a very high risk of extinction in the wild. 

 Vulnerable (VU) - A taxon is Vulnerable when the best available evidence indicates 
that it meets any of the criteria A to E for Vulnerable, and it is therefore considered 
to be facing a high risk of extinction in the wild. 

 Near Threatened (NT) - A taxon is Near Threatened when it has been evaluated 
against the criteria but does not qualify for Critically Endangered, Endangered or 
Vulnerable now, but is close to qualifying for or is likely to qualify for a threatened 
category in the near future. 

 Sensitive species: Species not falling in the categories above but listed in:  

 Appendix 1 or 2 of the Convention of International Trade in Endangered Species (CITES).  
 This criterion is not used for plants as most of the species are restricted to this area. 

 Endemic species: Species endemic to the Northern Cape and/or South Africa (amphibians, 
du Preez & Carruthers, 2009; reptiles, Bates & Branch 2013; birds, Barnes et al. 2001) 

 

2.4. Vegetation and habitat mapping 

 
The vegetation was mapped using visual interpretation of patterns (and photo signatures) from a 
good quality aerial photograph (based on Lidar imagery), and was related to data gathered on the 
ground and compared to the national vegetation map created by SANBI (Mucina & Rutherford, 
2006). Ancillary data in the form of a Digital Elevation Model (DEM) which was created from one 
meter contours were also used in some instances to help differentiate between vegetation types. 
 
Mapping varied from a scale of 1:10 000 for smaller vegetation units, up to a scale of 1:30 000 for 
larger more uniform vegetation communities, using a high resolution raster satellite image (Lidar 
ECW Mosaic) with a cell size of 30 cm relative to the ground. Low resolution aerial photographs 
(1999 eSAT - 15 m) were also used as a comparative alternative where necessary. 
 

2.5. Sensitivity Assessment 

 
The approach to mapping the sensitivity of the project area identifies zones of very high, high, 
moderate and low sensitivity according to a system developed by CES and used in numerous 
proposed development studies. It must be noted that the sensitivity zonings in this study are based 
solely on ecological characteristics and not social or economic factors. The sensitivity analysis 
described here is based on 10 criteria which are considered to be of importance in determining 
ecosystem and landscape sensitivity, and have been used in past studies (e.g. CES 2002 – N2 
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Toll Road Study; de Wet et al. 2012 - Ranobe Mine Project - Madagascar). The method 
predominantly involves identifying sensitive vegetation or habitat types, topography and land 
transformation (Table 2.1).  
 
The study area was zoned into areas which were homogenous in terms of vegetation types (see 
section 2.3 above). Alternatively topography and drainage areas were used as boundaries for 
homogenous zones. Once the study area had been zoned, the sensitivity criteria described in 
Table 2.1 were applied to each zone and scored as VERY HIGH, HIGH, MODERATE or LOW. A 
total score for each zone was then calculated and the overall ecological sensitivity was determined 
using the following percentage scale:  
 

 0   - 33.3% :       LOW ecological sensitivity 

 33.4 – 64.9% :    MODERATE ecological sensitivity 

 65    – 85% :       HIGH ecological sensitivity 

 85.1 – 100%:      VERY HIGH ecological sensitivity. 
 

Although very simple, this method of analysis provides a good, yet conservative and precautionary 
assessment of the ecological sensitivity. 
 
Table 2.1: Criteria used for the analysis of the sensitivity of the area 

CRITERIA LOW SENSITIVITY 
1 

MODERATE SENSITIVITY 
5 

HIGH SENSITIVITY 
10 

1 Topography Level, or even Undulating; fairly steep 
slopes 

Complex and uneven 
with steep slopes 

2 Vegetation - Extent 
or habitat type in the 
region 

Extensive Restricted to a particular 
region/zone 

Restricted to a specific 
locality / site 

3 Conservation status 
of fauna/ flora or 
habitats 

Well conserved 
independent of 
conservation value 

Not well conserved, 
moderate conservation 
value 

Not conserved - has a 
high conservation 
value 

4 Species of special 
concern - Presence 
and number  

None, although 
occasional  regional 
endemics 

No endangered or 
vulnerable species, some 
indeterminate or rare 
endemics 

One or more 
endangered and 
vulnerable species, or 
more than 2 endemics 
or rare species 

5 Habitat 
fragmentation 
leading to loss of 
viable populations 

Extensive areas of 
preferred habitat 
present elsewhere in 
region not susceptible 
to fragmentation 

Reasonably extensive 
areas of preferred habitat 
elsewhere and habitat 
susceptible to 
fragmentation 

Limited areas of this 
habitat, susceptible to 
fragmentation 

6 Biodiversity  
contribution  

Low diversity, or 
species richness 

Moderate diversity, and 
moderately high species 
richness 

High species diversity, 
complex plant and 
animal communities 

7 Visibility of the site 
or landscape from 
other vantage points 
 
 

Site is hidden or barely 
visible from any 
vantage points with the 
exception in some 
cases from the sea. 

Site is visible from some or 
a few vantage points but is 
not obtrusive or very 
conspicuous. 
 

Site is visible from 
many or all angles or 
vantage points. 

8 Erosion potential or 
instability of the 
region 
 
 

Very stable and an 
area not subjected to 
erosion. 
 

Some possibility of erosion 
or change due to episodic 
events. 
 

Large possibility of 
erosion, change to the 
site or destruction due 
to climatic or other 
factors. 

9 Rehabilitation 
potential of the area 
or region 
 

Site is easily 
rehabilitated. 
 

There is some degree of 
difficulty in rehabilitation of 
the site. 
 

Site is difficult to 
rehabilitate due to the 
terrain, type of habitat 
or species required to 
reintroduce. 

10 Disturbance due to 
human habitation or 

Site is very disturbed 
or degraded. 

There is some degree of 
disturbance of the site. 

The site is hardly or 
very slightly impacted 
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CRITERIA LOW SENSITIVITY 
1 

MODERATE SENSITIVITY 
5 

HIGH SENSITIVITY 
10 

other influences 
(Alien invasives) 

  upon by human 
disturbance. 

 

2.6. Impact Assessment Methodology 

 
Five factors need to be considered when assessing the significance of impacts, namely: 
 

1. Relationship of the impact to temporal scales - the temporal scale defines the significance of 
the impact at various time scales, as an indication of the duration of the impact. 

 
2. Relationship of the impact to spatial scales - the spatial scale defines the physical extent of 

the impact. 
 
3. The severity of the impact - the severity/beneficial scale is used in order to scientifically 

evaluate how severe negative impacts would be, or how beneficial positive impacts would be 
on a particular affected system (for ecological impacts) or a particular affected party.  

 
The severity of impacts can be evaluated with and without mitigation in order to demonstrate 
how serious the impact is when nothing is done about it. The word ‘mitigation’ means not just 
‘compensation’, but includes concepts of containment and remedy. For beneficial impacts, 
optimization means anything that can enhance the benefits. However, mitigation or 
optimization must be practical, technically feasible and economically viable.  

 
4. The likelihood of the impact occurring - the likelihood of impacts taking place as a result of 

project actions differs between potential impacts. There is no doubt that some impacts would 
occur (e.g. loss of vegetation), but other impacts are not as likely to occur (e.g. vehicle 
accident), and may or may not result from the proposed development. Although some impacts 
may have a severe effect, the likelihood of them occurring may affect their overall significance.  

 
Each criterion is ranked with scores assigned as presented in Table 2.2 to determine the overall 
significance of an activity. The criterion is then considered in two categories, viz. effect of the 
activity and the likelihood of the impact. The total scores recorded for the effect and likelihood are 
then read off the matrix presented in Table 2.3, to determine the overall significance of the impact.  
The overall significance is either negative or positive.   
 
The environmental significance scale is an attempt to evaluate the importance of a particular 
impact. This evaluation needs to be undertaken in the relevant context, as an impact can either be 
ecological or social, or both. The evaluation of the significance of an impact relies heavily on the 
values of the person making the judgment. For this reason, impacts of especially a social nature need 
to reflect the values of the affected society.  
 
Prioritising 
 
The evaluation of the impacts, as described above is used to prioritise which impacts require 
mitigation measures.  
 
Negative impacts that are ranked as being of “VERY HIGH” and “HIGH” significance will be 
investigated further to determine how the impact can be minimised or what alternative activities or 
mitigation measures can be implemented. These impacts may also assist decision makers i.e. 
numerous HIGH negative impacts may bring about a negative decision. 
 
For impacts identified as having a negative impact of “MODERATE” significance, it is standard 
practice to investigate alternate activities and/or mitigation measures. The most effective and 
practical mitigations measures will then be proposed.  
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For impacts ranked as “LOW” significance, no investigations or alternatives will be considered. 
Possible management measures will be investigated to ensure that the impacts remain of low 
significance. 
 
Table 2.2: Ranking of Evaluation Criteria 

E
F

F
E

C
T

 

Temporal Scale  

Short term Less than 5 years  

Medium term Between 5-20 years  

Long term 
Between 20 and 40 years (a generation) and from a human 
perspective also permanent  

Permanent 
Over 40 years and resulting in a permanent and lasting change 
that will always be there  

Spatial Scale  

Localised At localised scale and a few hectares in extent  

Study Area The proposed site and its immediate environs  

Regional District and Provincial level  

National Country  

International Internationally  

Severity Severity Benefit   

Slight 
Slight impacts on the affected 
system(s) or party(ies) 

Slightly beneficial to the affected 
system(s) and party(ies) 

Moderate 
Moderate impacts on the affected 
system(s) or party(ies) 

Moderately beneficial to the affected 
system(s) and party(ies) 

Severe/ 
Beneficial 

Severe impacts on the affected 
system(s) or party(ies) 

A substantial benefit to the affected 
system(s) and party(ies) 

Very Severe/ 
Beneficial 

Very severe change to the 
affected system(s) or party(ies) 

A very substantial benefit to the 
affected system(s) and party(ies) 

L
IK

E
L

IH
O

O
D

 

Likelihood   

Unlikely The likelihood of these impacts occurring is slight 

May Occur The likelihood of these impacts occurring is possible 

Probable The likelihood of these impacts occurring is probable 

Definite The likelihood is that this impact will definitely occur 

 
* In certain cases it may not be possible to determine the severity of an impact thus it may be 
determined: Don’t know/Can’t know  
 
Table 2.3a: Matrix used to determine the overall significance of the impact based on the 
likelihood and effect of the impact.  

L
ik

e
li
h

o
o

d
 

 

Effect 

3 4 5 6 7 8 9 10 11 12 13 14 15 16 

1               

2               

3               

4               

 
Table 2.3b: Description of Environmental Significance Ratings and associated range of 
scores 

Significance 
Rate 

Description Score  

Low An acceptable impact for which mitigation is desirable but not 
essential.  The impact by itself is insufficient even in combination with 
other low impacts to prevent the development being approved. 
These impacts will result in either positive or negative medium to short 
term effects on the social and/or natural environment. 

 

Moderate An important impact which requires mitigation.  The impact is 
insufficient by itself to prevent the implementation of the project but 
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which in conjunction with other impacts may prevent its 
implementation. 
These impacts will usually result in either a positive or negative 
medium to long-term effect on the social and/or natural environment.  

High A serious impact, if not mitigated, may prevent the implementation of 
the project (if it is a negative impact).   
These impacts would be considered by society as constituting a major 
and usually a long-term change to the (natural &/or social) 
environment and result in severe effects or beneficial effects.  

 

Very High A very serious impact which, if negative, may be sufficient by itself to 
prevent implementation of the project.  The impact may result in 
permanent change.  Very often these impacts cannot be mitigated and 
usually result in very severe effects, or very beneficial effects.  

 

 
2.6.1. Example of the Use of the Rating Scale  

 
Impact 1: Contamination of surface and groundwater 
 
Cause and Comment 
It is estimated that as many as 350 construction workers will be employed on site.  These workers 
will generate sanitary waste which needs to be carefully managed and properly disposed of. 
 
Significance of Impact 
 

Impact 
Effect Risk or 

Likelihood 
Total 
Score 

Overall 
Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Short term 1 Study Area 2 Moderate 2 Definite 4 9 MODERATE 

With 
Mitigation 

Short term 1 Localised 1 Slight 1 Unlikely 1 4 
LOW 
BENEFICIAL 

 
Mitigation and Management 
Chemical toilets could be used on the construction site and these would need to be emptied 
periodically and the waste disposed of at a municipal sewage treatment facility. If one 
conservatively assumes a volume of 50L of wash water and sewage per individual during a work 
shift then the total volume of effluent requiring disposal could be ~17m3 per day. 
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3. PHYSICAL DESCRIPTION OF THE AREA 
 
This chapter describes the physical setting of the project area, and does not comment on the fauna 
or flora, which is described in detail in the ensuing chapters. 
 

3.1. Location of the site 

 
Three prospecting rights making up the study area, namely: Roode Heuwel (6134ha), Leeuvlei 
(5986ha) and Sabies (8674 ha). Figure 3.1 shows the location of the project in relation to the 
regional setting. The town of Garies is located approximately 35 km northeast of the site. The town 
of Bitterfontein, with a suitable railway siding, is located 65 km south of Garies. Springbok, the 
regional administration centre for the Namaqua area, is located 117 km north of Garies. 
 
In addition to the prospecting areas, this assessment also covers a 9.5km section of the coast 
between Island Point (the location of the Namaqua wreck) and Strandfontein Point (also known as 
Khnyp Punt). Zirco intend to extract and use seawater from the Atlantic Ocean for their operation. 
This assessment seeks to assist in the location of a suitable site for the extraction pipe to be 
placed (Figure 3.1).  
 

3.2. Topography 

 
Namaqualand covers 55 000 km2 of quartz-strewn plains, undulating hills, granite outcrops and 
rugged mountains (Olivier, 2005). Namaqualand is bordered to the north by the Orange (Gariep) 
River and to the south by the Olifants River. To the east it borders Bushmanland, and to the west 
the Atlantic Ocean. The project site occurs in the southern half of this area, in a belt within 20 km of 
the Atlantic Ocean. 
 
The topography of the area is mostly flat with occasional low hills (Figure 3.2). Elevation is at an 
average of 143 meters above mean sea level.  
 

3.3. Hydrology 

 
The project area is drained by the Bitter and Outeep rivers to the north of the Leeuvlei prospecting 
area. The Outeep River is a tributary of the Bitter River. To the south is the Groen River, which 
borders the southern border of the Roode Heuwel prospecting area (Figure 3.3). All these rivers 
are ephemeral, meaning that they only flow temporarily after heavy rainfall and some temporary 
wetlands may form during the raining season.   
 

3.4. Geology and soils 

 
The underlying geology consists of quaternary unconsolidated to cemented sand overlaying 
Kamieskroon leucocratic gneisses (Zirco, 2012) (Figure 3.4).  
 
The surface aeolian sand varies in thickness over the project area from a few centimetres to 25 m. 
Dunes are predominantly orientated NNE to SSW due to prevailing wind conditions (Zirco, 2012). 
The surface sands are part of a typical silicic soil structure, which is described in more detail in the 
following paragraph. 
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Figure 3.1: Locality map of the Zirco Kamiesberg Project.  
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Figure 3.2: General topography and elevation of the greater Zirco Kamiesberg Project area. 
 

 
Figure 3.3: Hydrology of the greater Zirco Kamiesberg Project area 
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Figure 3.4: Geology of the site (Source: Zirco, 2012) 
 
The distribution of silicic soils is associated exclusively with arid landscapes (Fey, 2010). 
Mineralogical work to date shows these soils have a subsurface horizon cemented primarily by 
kaolin with a minor iron (Fe) in indurated zones, and not silica dorbank, which is more typical of 
these areas. Silicic soils are usually medium to coarse textured and well to moderately drained. 
The pH of the parent material varies between 5 and 10, but typical values are between 7.5 and 9. 
The physical properties of the silicic soils in the area will depend on the depth at which the kaolin 
occurs in the profile, and the thickness of any overlying soil material. The often coarse texture of 
the overlying horizons means that plant available water contents are low. The erosion susceptibility 
of silicic soils is low to moderate since they are most common on gentle slopes and generally have 
sufficient cover in the form of grass and short succulent shrubs.  
 
Within South Africa the agricultural use of silicic soils is limited by: the dry environment in which 
they occur, shallow soil depth, especially high pH in those with sodic properties, and low water 
holding capacity due to the sandy texture (Fey, 2010).  
 

3.5. Climate 

 
Namaqualand is a semi-desert area with dry summers and rainfall occurring during the winter 
months, with most rainfall between May and August (Desmet, 2007). The area receives an 
average of 95 mm rainfall per annum, fluctuating between the highest rainfall in June (16.7 mm 
average) and the lowest in December (0.8 mm average). Other important sources of precipitation 
are in the form of coastal fog and heavy dew, the source of which is the nearby Atlantic Ocean. 
The temperature regime is moderate with a mean maximum summer temperature of less than 
30°C, and an average of 18.4°C in July. 
 
The area experiences wind on a daily basis, peaking in the evening where average wind speeds 
are 25km/hr. During the day wind speeds are much lower dropping to below 10km/hr. 
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3.6. Land use 

 
The once plentiful and diverse set of large nomadic ungulates of the Karoo have been replaced by 
intensively stocked monocultures of small livestock with specialist feeding habits, such that the 
region now holds some 10 million sheep (Ovis aries) and goats (Capra hircus). Nearly 200 years of 
this land use have had a devastating effect on the soils and vegetation. The Karoo holds 506 
threatened plant species, some 21% of the threatened plants in southern Africa. Prolonged heavy 
grazing and trampling especially around watering points, leads to compositional changes, depletion 
and thinning-out of the vegetation; this greatly accelerates rates of soil erosion (Barnes et al. 
2001). 
 
The Namaqualand Kamiesberg project area is no different to the rest of the Karoo in terms of land 
use. The area consists of farms which focus on sheep and goat husbandry. The farm portions in 
the Kamiesberg project area (<5km from boundary; n=69) range in size from 4.5 ha to 6420 ha, 
with a mean of 1196 ha. The dominant sheep in the area is the Dorper sheep (black headed and 
white headed varieties are present) (Plate 3.1), while Damara sheep also occur in the area. Farms 
which have riverine vegetation also hold Boer goats and in some cases cattle (of mix breed). 
Ostriches and in rare cases Emu’s also occur in the area. 
 

 
Plate 3.1: Dorper sheep are the dominant sheep farmed in the project area. 
 
The region has a low carrying capacity. In Namaqualand the carrying capacity is generally given as 
1 small stock unit per 10 to 12 hectares.  The official carrying capacity for farms in the Leliefontein 
area was set at 12 ha per small stock unit, although this changed to 10 ha per small stock unit 
(SSU) by November of the same year (2002). Current recommended stocking levels in 
Namaqualand are based on a survey undertaken in the late 1980s by the Department of 
Agriculture (DoA) to identify carrying capacities for various veld types in the area. It resulted in a 
map of Namaqualand being developed, which is divided into different units with corresponding 
carrying capacities. Average carrying capacity for Namaqualand was set at approximately 10 ha 
per small stock unit. The map produced from this survey is today used by the DoA as a general 
guide to what the Namaqualand veld can tolerate in terms of grazing pressure. The study area falls 
into the range of 0 – 48 ha per Large Stock Unit, or 0 – 16 ha per SSU (Lebert 2004). 
 
Certain farms which consist of sand fynbos in particular, also have fallow wheat fields. It seems 
that very few farmers still plant wheat, in spite of currently higher than average grain prices, and 
this is due to consistently lower rainfall than decades ago, when most of these fields were 
developed; however, the old lands are still clearly visible, as heavy livestock grazing has resulted 
in limited natural rehabilitation in these areas. 
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4. VEGETATION AND HABITATS OF THE STUDY AREA 
 
The project site is located within the Succulent Karoo biome which stretches from the Luderitz 
district of Namibia along the western extremes of the Northern Cape down towards Cape Town, 
and then eastwards into the Little Karoo as far east as Steytlerville. It is the fourth largest biome in 
South Africa, and much of it consists of flat to undulating terrain, with hilly and more rugged terrain 
occurring in parts of Namaqualand, and notably so in the Kamiesberg and Richtersveld (Mucina 
and Rutherford, 2006).  
 
The semi-arid Succulent Karoo is a winter-rainfall region, and is characterized by low to dwarf, 
open, succulent shrubland, typically including the families Mesembryanthemaceae and 
Crassulaceae. This shrubland is dominated by stem and leaf succulents, many of which are 
deciduous, and a few fine-leaved evergreen shrubs. Grasses are infrequent and are mainly 
annuals. The mass spring flowering displays of annuals (mainly Asteraceae) and geophytes, 
particularly in disturbed areas, are highly characteristic of the Succulent Karoo. Low trees are 
common only along river courses where they may form woodland corridors (Barnes et al. 2001). 
 

4.1. Regional Vegetation  

 
Namaqualand, which forms the largest portion of the Succulent Karoo biome, is best known for its 
spring floral displays. This winter rainfall desert is home to a unique arid-land flora that is 
unparalleled globally in terms of its diverse mixture of both species and growth forms. The region is 
recognized as the only desert biodiversity hotspot on earth and hosts the world’s greatest variety of 
succulent plants.  
 
Mucina and Rutherford (2006), which is the most comprehensive data for vegetation types in South 
Africa, define the following vegetation types (Figure 4.1) from which source these descriptions are 
derived:  
 

4.1.1. Namaqualand Strandveld (SKs7) 

 
Namaqualand Strandveld (which is part of the Namaqualand Sandveld bioregion) occurs in the 
Northern and Western Cape Provinces and is characterised by a flat to slightly undulating 
landscape of coastal peneplain. It is found on Quaternary stabilised aeolian, deep, red or yellowish 
red, stable dunes and deep sand overlying marine sediments and granite gneisses. These sands 
are alkaline or neutral, as opposed to the Sand Fynbos sands which are usually slightly acidic. 
Sometimes weakly defined scattered heuweltjies (circular, abandoned termite mounds) are found 
further away from the sea. Although predominantly coastal, this vegetation may penetrate as far as 
40 km inland from the sea, especially where coastal dune plumes extend inland and where there is 
a high incidence of coastal fog. Strandveld vegetation structure is highly variable, ranging in height 
from an average 30cm to an average 1.2m, but it is typically low, species-rich shrubland dominated 
by a variety of erect and creeping succulent and often deciduous shrubs. This widespread 
vegetation type could perhaps be divided into at least 6 or 8 distinct forms based on morphology 
and species composition, but this has not yet been done on a formal basis.  
 

4.1.2. Namaqualand Heuweltjieveld (SKn4) 

 
This vegetation type occurs in the Northern Cape along the western foothills of the Namaqualand 
Escarpment. It is characterised by undulating plains that lead up the escarpment, and soils are 
typically relatively rich and derived from underlying granite or gneiss. The vegetation cover 
comprises a mosaic of low shrubland communities dominated by leaf-succulent shrubs that occur 
on slightly raised, rounded termite mounds or “heuweltjies”; ascribed to former activity of harvester 
termites (Microhodotermes viator). 
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4.1.3. Namaqualand Klipkoppe Shrubland (SKn1) 

 
This vegetation type occurs in the Western and Northern Cape in the central and north-central 
regions of Namaqualand. It is typified by dramatic landscapes of large granite and gneiss domes 
and disintegrating boulder kopjes that support open shrubland dominated by dwarf shrubs with 
ericoid or succulent leaves, many of which are deciduous.  
 

 
Figure 4.1: Regional vegetation of the study area as per Mucina and Rutherford (2006) 
 

4.1.4. Namaqualand Sand Fynbos (FFd1) 

 
Namaqualand Sand Fynbos occurs in the Western and Northern Cape along the coastal plain. The 
vegetation occurs on slightly undulating plains and is dominated by Cape reeds (Restionaceae) 
that occur between scattered shrubs. It is almost entirely coastal, occurring on Quaternary and 
Tertiary sands of marine and aeolian origin, and is the only Sand Fynbos type found within the 
Succulent Karoo biome, all the others being part of the Fynbos biome further south. The 
topography, soil pH and moisture availability determine the dominance of Sand Fynbos or 
Strandveld communities. Strandveld communities prefer alkaline soils, while Sand Fynbos is found 
on leached (acidic) soils. In the case of Namaqualand Sand Fynbos, fire does not play a role in 
regeneration of the Fynbos elements, in contrast to other Sand Fynbos types. There is often a 
predictable presence of various shrubs of Fynbos affinity on the dune ridges, and Restionaceae 
are often dominant in dune slacks. 
 
The boundary (ecotone) between Sand Fynbos and Strandveld is usually dynamic and rather 
broad, and is driven primarily by soil pH. Scarps adjacent to riverine and wetland vegetation often 
support Strandveld, due to higher salinity in these areas. The width of the ecotone from pure 
Strandveld to pure Fynbos may vary from quite abrupt to 2-5 km in certain areas (Mucina & 
Rutherford 2006).  
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4.1.5. Namaqualand Riviere (AZi1) 

 
Namaqualand Riviere occurs in the Western and Northern Cape along dry riverbeds throughout 
Namaqualand. It is characterised by a complex of alluvial shrubland interspersed with patches of 
tussock graminoids (grasses). Soils are a mix of heavy silts and coarse granitic sands, and are 
often strongly saline, as reflected by the presence of salt tolerant species such as Sarcocornia and 
Salicornia. In places low thickets of Acacia karroo and Tamarix usneoides are found, and 
Phragmites reeds are common in areas with more regular surface water. 
 

4.1.6. Namaqualand Coastal Duneveld (SKs8) 

 
This vegetation type occurs in the Western and Northern Cape along the coastal plains. The 
vegetation is typically dwarf shrubland dominated by erect succulent shrubs and non-succulent 
shrubs. Spiny grasses are common on the windblown semi-stable dunes. This vegetation type 
occurs in the study area along the coast between Island Point and Khnyp Point, but not in the 
prospecting area. 
 

4.1.7. Namaqualand Seashore Vegetation (AZd2) 

 
Namaqualand Seashore Vegetation is distributed along the Northern Cape coastline, in a very 
narrow strip above the high water mark, from Holgat River to Olifants River. It is typically found on 
alkaline coastal dunes, and is typically a sparse vegetation community of partly succulent 
hummock-forming and spreading dwarf shrubs, grasses and herbs. This widespread vegetation 
type occurs between the high water mark and the Namaqualand Coastal Duneveld, along the 
coast between Island Point and Khnyp Point. 
 

4.2. Habitat types in the study area 

 
The results of the site visit and subsequent vegetation map have enabled the habitat types within 
the study site to be identified. These habitat types are presented below: 
 

 Terrestrial habitats 
o Succulent Karoo 
o Open grassy areas 
o Sand Fynbos 
o Rocky and mountainous areas 

 Aquatic habitats 
o Riverine bush 
o Freshwater and associated wetland habitats 
o Coastal and estuarine areas 

 
The oceanic habitat which is found offshore is not relevant to the terrestrial project area, and has 
been largely excluded from this assessment. However, the pipeline which will extract seawater for 
the desalination plant will have an impact on this habitat. The fauna that may be affected include 
oceanic seabirds and mammals, mostly seals and dolphins. 
 
Refer to Appendix 1-4 for reference of species and their associated habitat. 
 

4.2.1. Succulent Karoo 

 
This includes Namaqualand Strandveld and Heuweltjieveld. It is mostly characterised by a flat to 
slightly undulating landscape of coastal peneplain in the case of strandveld (refer to Plate 4.1), and 
foothills of the western escarpment in the case of Heuweltjieveld (refer to Plate 4.2). The 
vegetation is typically low species-rich shrubland dominated by a variety of erect and creeping 
succulent shrubs. Strandveld (9544 ha) is the most dominant vegetation type in the study area and 
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occurs all along the Groen River basin in the southern sections of Roode Heuwel and Sabies areas 
(Figure 4.2). It is also found scattered throughout Sabies, and extends into Leeuvlei. Strandveld 
merges with Sand Fynbos all along the boundary between the two vegetation types, and in places 
it can be difficult to distinguish a clear boundary. 
 
In the case of Heuweltjieveld, the vegetation cover comprises a mosaic of low shrubland 
communities dominated by leaf-succulent shrubs that occur on slightly raised, rounded termite 
mounds or “heuweltjies”. Heuweltjieveld (3798 ha) may be found all along the eastern extent of 
Leeuvlei, and a large degree of north eastern Sabies (Figure 4.2). It generally occurs on undulating 
topography of the Kamiesberg escarpment foothills, and comprises largely succulent dwarf 
shrubland communities amongst a mosaic of heuweltjie communities. Degraded Heuweltjieveld 
(252 ha) occurs in the south eastern sections of Sabies adjacent to alluvial corridors, and is 
dominated by the unpalatable shrub Galenia africana (kraalbos) (Plate 4.3) 
 

 
Plate 4.1: Strandveld 
 

4.2.2. Open grassy areas 

 
Degraded Strandveld (181 ha) occurs along the southern section of Roode Heuwel (Figure 4.1). 
The cause of degradation is most likely overgrazing, resulting from water points and livestock pens 
(kraals) which occur along the road, and incidentally along the Groen River. Degraded strandveld 
in the project area is dominated by grasses and herbs, with almost no woody shrubs (Plate 4.4). 
These are located as patches within the surrounding Succulent Karoo. Larks and pipits will occur in 
this habitat. 
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Plate 4.2: Heuweltjieveld, with a high density of dwarf succulents in the foreground 
 
 

 
Plate 4.3: Degraded Heuweltjieveld dominated by ‘kraalbos’ (Galenia africana) 
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Plate 4.4: Previously cultivated and degraded Strandveld which is characterised by open 
grassy areas. 
 

4.2.3. Sand Fynbos 

 
This habitat occurs as Namaqualand Sand Fynbos which lies along the coastal plains of the west 
coast. Sand Fynbos (6072 ha) is the second largest vegetation type per unit area. It is the 
dominant vegetation on Roode Heuwel, but also extends partially into Sabies and Leeuvlei (Figure 
4.2). Sand Fynbos occurs on slightly undulating plains and is dominated by restioid fynbos in the 
dune slacks (troughs), and asteraceous fynbos on the dune ridges (Plate 4.5). The vegetation on 
the dune ridges often includes Strandveld elements.  
 
Fallow wheat fields (308 ha) occur scattered throughout large sections of the Sand Fynbos 
communities, especially in the north western sections of Roode Heuwel (Figure 4.2; Plate 4.6). The 
previous bulk sample site (5 ha) is located on Roode Heuwel on the ecotone between Sand 
Fynbos and Strandveld. 
 

4.2.4. Rocky and mountainous areas 

 
This habitat is mainly found amongst the Klipkoppe Shrubland vegetation type which is typified by 
large granite and gneiss domes and disintegrating boulder koppies that support open shrubland 
dominated by dwarf shrubs with ericoid or succulent leaves (refer to Plate 4.7 & 4.8). Klipkop 
Shrubland (251 ha) vegetation occurs as scattered communities surrounding rocky outcrops of the 
Kamiesberg escarpment foothills. These can be found in central Leeuvlei and northern Sabies 
(Figure 4.2). These serve as important sites for local reptile populations. 
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Plate 4.5: Sand Fynbos, note the two tone habitat between the dune crests and dune slacks. 
 
 

 
Plate 4.6: Fallow wheat fields in Sand Fynbos 
 
 

 
Plate 4.7: Klipkop shrubland 
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Plate 4.8: Rocky outcrop with Klipkop Shrubland 
 

4.2.5. Riverine Bush 

 
The riverine bush (564 ha) which occurs in the project area is namely Namaqualand Riviere and 
consist largely of alluvial corridors of the Groen River in the south and Bitter River in the north, but 
also includes tributary alluvial drainage lines scattered largely in the eastern sections of Leeuvlei 
and Sabies, commencing in the Kamiesberg escarpment foothills and draining down to the larger 
river basins. It is characterised by a complex of alluvial halophytic shrublands interspersed with 
patches of grasses. In places low thickets of Acacia karroo are found (refer to Plate 4.9). Historical 
records indicate the presence of the threatened Namaqua Plated Lizard (Gerrhosaurus typicus: 
VU) in the riparian zone of the Groen River. The full degree of distribution elsewhere can be 
determined with the use of pitfall traps. These areas serve as important corridors for bird species. 
 

4.2.6. Freshwater and associated wetland habitats 

 
Within the local rivers, which are ephemeral in nature, certain sections contain pools of freshwater. 
These pools are usually surrounded by wetland vegetation such as sedges (Cyperus Spp.) and 
reeds (Phragmites australis) (refer to Plates 4.9 - 4.12). The Namaqua Warbler (Phragmacia 
substriata) as well as other warbler species, weavers and waxbills will frequent such areas. Semi- 
to fully aquatic frog species (e.g. Cape River Frog and Common Platanna) are dependent on the 
freshwater pools associated with the rivers. Most other amphibians species in the area are depend 
on temporary pools in the rainy season, except for the Namaqualand Rain Frog which is a 
terrestrial breeder independent of standing water for reproduction. 
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Plate 4.9: Riparian bush along the Groen River, with Acacia karroo 
 

 
Plate 4.10: The Groen River, which drains the Kamiesberg into the Atlantic Ocean. 
 

 
Plate 4.11: The Groen River riverine vegetation includes alluvial halophytic shrublands 
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Plate 4.12: A dry season image of the Groen River which in this area holds large stands of 
Phragmites reeds. 
 

4.2.7. Coastal and estuarine areas 

 
This habitat type occurs along the west coast and includes the coastal vegetation (including 
dunes), the coastline itself and the Groen River Estuary (Refer to Plate 4.13). The coastal 
vegetation is typically dwarf shrubland dominated by erect succulent as well as non-succulent 
shrubs. Spiny grasses are common on the windblown semi-stable dunes, where there was 
evidence of Grant's Golden Mole (Eremitalpa granti) and Namaqua Dune Molerat (Bathyergus 
janetta).  
 
The Groen River Estuary is approximately 28 ha of which just less than half is open water less than 
30 cm deep, which creates ideal habitat for waders, especially (greater and lesser) flamingos, 
White-fronted Plover, Black-winged Stilt and Cape Teal. The edges of the estuary form salt 
marshes. The estuary is cut off from the sea by a sand bank, thus it is classified as a temporarily 
open estuary. This is most likely due to the low flow inputs and the long shore sand movement of 
the beach.  
 
Coastal Duneveld is situated on the inland side of the Seashore Dunes, and eventually merges 
with strandveld further inland (Plate 4.14).  
 
Seashore Dunes occur as a belt along the coastline, above the high tide water mark, and on the 
seaward side of the Coastal Duneveld. Essentially it consists of Namaqualand Seashore 
Vegetation, but also includes transition zones of seashore vegetation occurring on white dune 
sands, which have taller shrubs, but are not considered part of the Coastal Duneveld (Plate 4.15).  
 
The littoral zone (the area from the high water mark to shoreline areas that are permanently 
submerged) along the west coast consists of alternating zones of rocky and sandy shores (i.e. 
sandy beaches), which is true for the coastal assessment area (Plate 4.16; Figures 4.3-4.6). 
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Figure 4.2: Vegetation Map of the Kamiesberg Project area. 
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Plate 4.13: The Groen River Estuary 
 
 

 
Plate 4.14: Coastal Duneveld, which in this case comes very close to the littoral zone 
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Plate 4.15: Seashore Dune vegetation. 
 

 
Plate 4.16: Seashore vegetation above the high water mark, below which is either a rocky 
shoreline or sandy beach. 
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Figure 4.3: Vegetation Map of the coastal assessment area.  
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Figure 4.4: Vegetation Map of the coastal assessment area – north western section. 
 

 
Figure 4.5: Vegetation Map of the coastal assessment area – central section. 
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Figure 4.6: Vegetation Map of the coastal assessment area – south eastern section. 
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5. FAUNAL SURVEYS 
 

5.1. Introduction 

Due to its high aridity, the western region of the Northern Cape Province has a relatively low faunal 
diversity, particularly for aquatic species and large mammal herbivores. However, many desert-
adapted reptiles and birds are endemic or near-endemic to the region.   
 
South Africa has one of the highest reptile diversities in the world, with the highest diversity 
occurring in the more arid parts of the country (Branch, 1998). Reptile diversity in and around the 
study area is high, with 54 species known or likely to occur (Branch 1998); this includes 17 snakes, 
32 lizards, and 4 chelonians. 
 
The Karoo supports a particularly high diversity of bird species endemic to southern Africa. Its 
avifauna characteristically comprises ground-dwelling species of open habitats. A high frequency 
of endemics and near-endemics with their ranges centred in the Karoo are in the lark family, 
Alaudidae (Barnes et al. 2001). Approximately 246 species are likely to occur in the project region, 
although one third (79 species) are oceanic and/or coastal bird species, which are highly unlikely to 
occur within the terrestrial section of the project area.Seventy-three mammal species occur within 
the Succulent Karoo with three being endemic: 57 of these species are likely to occur in and 
around the study site. In addition, 25 marine mammals may occur in the Atlantic Ocean adjacent to 
the project area.  
 

5.2. Amphibians 

 
5.2.1. Regional Overview of Amphibians 

 
Amphibians are an important and often neglected component of terrestrial vertebrate faunas. They 
are well represented in sub-Saharan Africa, from which approximately 600 species have been 
recorded (Frost 2012). Currently amphibians are of increasing scientific concern as global reports 
of declining amphibian populations continue to appear (Phillips 1994; Blaustein & Wake 1990). 
Although there is no consensus on a single cause for this phenomenon, there is general 
agreement that the declines in many areas, even in pristine protected parks, are significant and do 
not represent simple cyclic events. Frogs have been aptly called bio-indicator species, whose 
abundance and diversity is a poignant reflection of the general health and well-being of aquatic 
ecosystems. They are important components of wetland systems, particularly ephemeral systems 
from which fish are either excluded or are of minor importance. In these habitats, they are 
dominant predators of invertebrates.  
 
Southern Africa has one of the richest amphibian diversities, comprising 157 species (Du Preez & 
Carruthers 2009). The arid western region of the Northern Cape Province holds the lowest 
amphibian diversity (25 species). Only one threatened amphibian species (Desert Rain Frog - 
Breviceps macrops: VU) occurs on the white coastal dunes from Luderitz (Namibia) to Klienzee 
(South Africa) and is highly threatened by mining and housing developments (Channing & 
Wahlberg 2011). It is unlikely that this species will occur in the project and associated coastal 
areas. Amphibians are the least specious group of terrestrial vertebrates in the project area, where 
only seven species may occur in the study area (Appendix 1).   
 

5.2.2. Recorded Amphibians 

 
Only three amphibian species were recorded during the dry and wet season site visits, namely the 
Namaqua Rain Frog (Breviceps namaquensis), Common Platanna (Xenopus laevis), and the Cape 
River Frog (Amietia fuscigula).  Two are illustrated in Plate 5.1. Two of the three species recorded 
were not recorded in the immediate region by Minter et al. (2004) during their last summary of frog 
distributions, although their range was likely to include the project area.  Both are highly aquatic 
species, and localized to permanent water sites. 
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A. Cape River Frog B. Namaqua Rain Frog 

Plate 5.1: Two amphibian species encountered during the site visit 
 
Amphibians differ in their water requirements for breeding. Rain frogs (Breviceps sp.) have direct 
development, without a free-swimming tadpole stage. The Namaqua rain frog is thus able to breed 
in sandy habitats throughout the region. Their calls were heard on misty mornings in the Groen 
River valley, and were likely to also occur on both project sites (inland and coastal). The other 
frogs in the region have free-swimming tadpoles and their breeding is thus dependent upon 
standing water. Frogs differ in the length of the tadpole stage and also require non-brackish water 
for breeding. Species such as the Cape River Frog and Common Platanna have tadpoles that take 
at least 6-12 months to complete metamorphosis. Their distribution is thus dependent on the 
presence of permanent water, and the only suitable sites in the region are permanent pools in the 
Groen River valley (e.g. (30°46’43.3”S, 017°45’54.9”E; 112m asl).  No permanent or long-lasting 
(i.e. 3-4 month) pools occur on either of the two project sites.   
 

5.2.3. Amphibian SCC 

 
No threatened amphibian species or SCC occurs in the project area.  
 

5.3. Reptiles 

 
5.3.1. Regional Overview of Reptiles 

 
Reptiles are one of the most diverse and adaptive terrestrial vertebrate groups in the world. 
However, nineteen percent of all reptile species are currently threatened with extinction (Böhm et 
al. 2013), with the main threats being habitat destruction, invasive alien species and illegal pet 
trade. The same trend exists for South African reptiles, with 22% threatened (Bates et al. in press). 
 
South Africa has one of the highest reptile diversities in the world, and the highest in Africa, with 
the highest diversity occurring in the more arid parts of the country (Branch, 1998). Of the 488 
reptile species recorded from South Africa (Bates et al. 2013), at least one third (139 species) 
occur in the Northern Cape (Branch, 1998, plus subsequent studies). Reptile diversity in the study 
region is high, with 54 species known or likely to occur (Branch 1998); this includes 17 snakes, 32 
lizards, and 4 chelonians (Appendix 2).  
 

5.3.2. Recorded Reptiles 

 
Of the possible 54 reptile species likely to occur in the project area, 10 were recorded during the 
dry season survey and an additional four species were recorded during the subsequent wet 
season survey (see Appendix 2) (Plate 5.2). An additional two, easily recognized species, the 
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Puffadder (Bitis arietans) and Cape Cobra (Naja nivea) were also known to local farmers. 45 
species have been recorded from the general region (SARCA maps; Bates et al. 2013), and an 
additional 20+ species may be present on the project site.    
 

5.3.3. Reptile SCC 

 
The Leatherback Turtle (Dermochelys coriacea) is the only threatened reptile species or SCC that 
has been recorded from adjacent areas and thus is likely to occur in the project site (See Table 
5.1). It has been recorded once along the shores around Groen River mouth, and the rocky 
coastline and cold water is unsuitable for turtle nesting beaches. This species is rare along the 
west coast of the subcontinent, although the species is tolerant of cold water.  
 
Four other ‘threatened reptiles, i.e. the Armadillo Girdled Lizard (Ouroborus cataphractus), the 
Namaqua Plated Lizard (Gerrhosaurus typicus), the Namaqua Dwarf Adder (Bitis schneideri) and 
the Namaqua Day Gecko (Phelsuma ocellata), are all currently listed as threatened on the IUCN 
data base of Red Listed species.  However, the status of all four species has been downgraded to 
Least Concern in the latest South African Red List (Bates et al. 2013), and these assessments 
have been approved by the IUCN and will be incorporated into the global data base. All the 
species are endemic to South Africa, and are currently threatened by existing impacts such as 
coastal diamond mining and habitat loss/degradation from agriculture. Two charismatic species, 
i.e. the Armadillo Girdled Lizard and the Namaqua Dwarf Adder, are also threatened by illegal 
collection for the pet trade. The status of all species, although currently none are considered of 
conservation concern, has been recommended for monitoring. 
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A. Southern Rock Agama B. Southern Spiny Agama  

 
 

C. Bibron’s Thick-toed Gecko D. Weber’s Thick-toed Gecko 

  

E. Karoo Girdled Lizard F. Knox’s Desert Lizard 

Plate 5.2: Six of the common lizards recorded during the site visit 
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G. Angulate tortoise H. Speckled padloper  

  
I. Karoo Tent Tortoise J. Trimen’s Tent Tortoise 

  
K. Wedge-snouted Sand Lizard L. Barnard’s thick-toed Gecko 

Plate 5.3: Other reptiles were recorded during the site visit 
 
Ten reptile species are also listed in CITES Appendix II, including three girdled lizards, three 
tortoises, one marine turtle, two chameleon and one gecko species. All are common throughout 
much of the region, and/or further afield, and all are well protected in existing conserved areas with 
no evidence of illegal or unsustainable exploitation in the region. Their inclusion on CITES 
Appendix II is a precautionary measure covering all members of groups that are regularly involved 
in the international skin (monitor lizards) or pet trade (tortoises, chameleons and girdled lizards). 
 
Table 5.1: Threatened reptile species likely to be encountered in the project area and 
surrounds 

Full Name  Scientific Name IUCN SARCA CITES Possible* Recorded 

Leatherback Turtle Dermochelys coriacea CR (G) EN (R) 1 1  

Armadillo Girdled Lizard Ouroborus cataphractus VU LC 1 1  

Namaqua Plated Lizard Gerrhosaurus typicus VU LC  1  

Namaqua Dwarf Adder Bitis schneideri VU LC  1  

Namaqua Day Gecko Phelsuma ocellata NT LC 1 1  

Angulate Tortoise Chersina angulata   1 1 1 

Speckled Padloper Homopus signatus signatus   1 1 1 
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Tent Tortoise Psammobates tentorius trimeni   1 1 1 

Namaqua Dwarf Chameleon Bradypodion occidentale   1 1  

Desert Ground Chameleon Chameleo namaquensis   1 1  

Karoo Girdled Lizard Karusasaurus polyzonus   1 1 1 

Peer’s Girdled Lizard Namazonurus peersi   1 1  

 
Totals 

 
5 

 
5 

 
1 

 
10 

 
12 

 
4 

CR = Critically Endangered , EN = Endangered; VU = Vulnerable; NT = Near Threatened, G = Global Assessment,  
R = Regional Assessment. 
* All have been previously recorded from the adjacent areas, except Desert Ground Chameleon. 
 

5.4. Birds 

 
5.4.1. Regional Overview of birds 

 
Despite the floral uniqueness of Namaqualand, it shares most of its bird species with the wider 
Karoo regions of Bushmanland and the Tanqua Karoo. The Karoo supports a particularly high 
diversity of bird species endemic to southern Africa. Its avifauna characteristically comprises 
ground-dwelling species of open habitats. Rainfall in the Nama-Karoo falls mainly during the 
austral summer, while the succulent Karoo lies within the winter-rainfall region. This provides 
opportunities for birds to migrate between the Succulent Karoo and the Nama-Karoo, to exploit the 
enhanced conditions associated with rainfall. A high frequency of endemics and near-endemics 
with their ranges centred in the Karoo are in the lark family (Alaudidae), including Barlow’s Lark 
(Certhilauda barlowi), Karoo Lark (C. albescens), Karoo Long-billed Lark (C. subcoronata), Cape 
Long-billed Lark (C. curvirostris), Red Lark (C. burra), Sclater’s Lark (Spizocorys sclateri) and 
Large-billed Lark (Galerida magnirostris), as well as Black-eared Sparrowlark (Eremopterix 
australis) (Barnes et al. 2001).  
 
Many typical karroid species are nomads, able to use resources that are patchy in time and space 
(Barnes et al. 2001). Although a few birds are commensal, rapidly and successfully adapting to 
modified environments, the majority of birds are sensitive to disturbance and either migrate away 
from, or suffer greater mortality within, degraded habitats. However, because of their high mobility, 
birds are capable of rapidly re-colonising rehabilitated habitats.  
 
The study area is not situated in or near an Important Bird Area (IBA - Birdlife International, 2013). 
However, the Namaqua National Park lies adjacent to the study area. Species in the park include 
Cinnamon-breasted Warbler, Cape Long-billed Lark, Karoo Lark, Black-headed Canary, Cape 
Bulbul, and Black Harriers scan the ground in search of rodents. 
 
According to the Cape Birding Route1, the gravel road that links Garies with the mouth of the 
Groen River is one of the best areas to find the Ludwig’s Bustard, an endangered bustard species. 
Other birds include Southern Black Korhaan, Karoo Lark, Southern Grey Tit, Mountain Chat, Chat 
Flycatcher and Bokmakierie. Acacia Pied Barbet and Pririt Batis occur in the scattered patches of 
trees along the Groen River. The Groen River Estuary and a section of the Groen River itself is 
listed as a very important aquatic biodiversity area according to SKEP (see section 6.4.1) and the 
Namakawa Biodiversity Sector Plan and offers good waterbird habitat, suitable for Greater 
Flamingo, South African Shelduck and Cape Teal. African Black Oystercatcher occurs along the 
coast and Cape Long-billed Lark is common in the coastal scrublands. 
 

                                                
 
 
 
1
 http://www.capebirdingroute.org/Namaqualand_Garies.htm 
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5.4.2. Recorded Birds 

 
Of the possible 431 bird species which occur in the Northern Cape province of South Africa, 246 
species may occur in or near the project area, including seabirds. Of these 246 species, 83 were 
observed during the dry season survey and 92 were observed during the wet season survey, 
together accounting for 112 of the 246 possible species (see Appendix 3).  
 
Of the recorded species in the project area, 2 species (House Sparrow and Common Starling) 
have been introduced by humans, while 7 species (Booted Eagle, Common Quail, Grey Plover, 
Common Tern, Common Swift, Barn Swallow and Willow Warbler) are non-breeding migrants, 3 
species (African Black Oystercatcher, Alpine Swift and African Reed Warbler) are breeding 
migrants, and 19 species (Jackal Buzzard, Black Harrier, Cape Clapper Lark, Karoo Lark, Large 
Billed Lark, Grey Tit, Karoo Thrush, Karoo Prinia, Namaqua Warbler, Fiscal Flycatcher, Fairy 
Flycatcher, Layard’s Tit-Babbler, Pied Starling, Southern Double-collared Sunbird, Black-headed 
Canary and Cape Weaver) are near endemics. 
 
It is worth noting that one third of the potential species (79 of the potential 246 species) are 
oceanic and/or coastal bird species, which are highly unlikely to occur within the terrestrial section 
of the project area. 
 

 
Plate 5.4:  Secretary Bird (Sagittarius serpentarius), northern border of the project area 

 
5.4.3. Birds SCC 

 
Out of the possible 246 bird species which may occur in the greater project area, 33 may be 
considered species of conservation concern (SCC) (Table 5.2); 14 of which were recorded on site. 
Twenty one (21) of these SCC are globally threatened according to IUCN: five Endangered 
species; seven Vulnerable species; and nine Near Threatened species (Table 5.2).  
 
At a finer scale, the Eskom Red Data Book of Birds of South Africa, Lesotho and Swaziland identify 
28 threatened species made up of one Endangered species; nine Vulnerable species; and 18 Near 
Threatened species (Table 5.2).  
 
Three bird species (Southern Black Korhaan, Cape Long-billed Lark and Cape Bulbul) are endemic 
South African species, all of which were recorded during the site visit (Table 5.2). 
 
The most significant avian SCC recorded on site included the Ludwig’s Bustard (En), Secretary 
Bird (Vu) and Black Harrier (Vu).  These are all wide-ranging species whose population declines 
result from numerous and wide-spread anthropogenic threats. 
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Table 5.2: Bird SCC likely to be encountered in the greater project area  

Full Name  Scientific Name IUCN RD  E  Possible Recorded 

Black-browed Albatross Thalassarche melanophrys EN NT    1   

Atlantic Yellow-nosed Albatross Thalassarche chlororhynchos EN NT    1   

African Penguin Spheniscus demersus EN VU    1   

Bank Cormorant Phalacrocorax neglectus EN VU    1  

Ludwig’s Bustard Neotis ludwigii EN VU      1 

Spectacled Petrel Procellaria conspicillata VU EN    1   

White-chinned Petrel Procellaria aequinoctialis VU NT    1   

Secretarybird Sagittarius serpentarius VU NT      1 

Black Harrier Circus maurus VU NT  (*)    1 

Wandering Albatross Diomedea exulans VU VU    1   

Grey-headed Albatross Thalassarche chrysostoma VU VU    1   

Cape Gannet Morus capensis VU VU    1   

Cape Cormorant Phalacrocorax capensis NT NT      1 

Crowned Cormorant Phalacrocorax coronatus NT NT    1   

Lesser Flamingo Phoeniconaias minor NT NT      1 

African Black Oystercatcher Haematopus moquini NT NT      1 

Chestnut-banded Plover Charadrius pallidus NT NT    1   

Shy Albatross Thalassarche cauta NT VU    1   

Martial Eagle Polemaetus bellicosus NT VU      1 

Sooty Shearwater Puffinus griseus NT     1   

Maccoa Duck Oxyura maccoa NT       1 

Southern Giant Petrel Macronectes giganteus   NT    1   

Northern Giant Petrel Macronectes halli   NT    1   

Great White Pelican Pelecanus onocrotalus   NT    1   

Black Stork Ciconia nigra   NT    1   

Greater Flamingo Phoenicopterus roseus   NT      1 

Peregrine Falcon Falco peregrinus   NT    1   

Lanner Falcon Falco biarmicus   NT      1 

Caspian Tern Sterna caspia   NT    1   

Kori Bustard Ardeotis kori   VU      1 

Southern Black Korhaan Afrotis afra    *    1 

Cape Long-billed Lark Certhilauda curvirostris    *    1 

Cape Bulbul Pycnonotus capensis    *    1 

Totals 33       19 14 
* = Endemic to South Africa; (*) = near endemic; EN = Endangered; VU = Vulnerable; NT = Near Threatened. 
 

5.5. Mammals 

 
5.5.1. Regional Overview of Mammals 

 
Among the vertebrates of South Africa, most lineages display very high incidences of endemism. 
Some 20% of South Africa’s mammals are endemic, as were the famous and now extinct Quaqqa 
(Equus quagga quaqqa) and Blue Antelope (Hippotragus leucophaeus). Although most of the 
endemic mammals are small, primarily among the rodents (Rodentia) and golden moles 
(Chrysochloridae), South Africa also has an impressive collection of endemic large ungulates, 
including Cape Mountain Zebra (Equus zebra zebra), Black Wildebeest (Connochaetes gnou), 
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Bontebok (Damaliscus dorcas dorcas), Blesbuck (Damaliscus dorcas phillipsi), Cape Grysbok 
(Raphicerus melanotis) and Grey Rhebuck (Pelea capreolus) (Barnes et al. 2001). 
 
Large game makes up less than 15% of the mammal species in South Africa and a much smaller 
percentage in numbers and biomass. In the Succulent Karoo, large mammals are not generally a 
feature with the majority of mammals present being small to medium-sized (Driver et. al. 2003). 
Mammal species that have adapted to these harsh conditions include klipspringer, aardvark, 
baboon, steenbok, duiker, porcupine, black-backed jackal and leopard. In a study done on small 
mammal community structure in Namaqua National Park, rodents trapped were predominantly 
Gerbillurus paeba and Aethomys namaquensis, with fewer Mus minutoides and Petromyscus sp. 
The only non-rodent was the elephant shrew Elephantulus edwardii (van deventer & Nel 2006). 
 
Seventy-three mammal species occur within the Succulent Karoo with three being endemic. Of 
these, De Winton’s golden mole (Cryptochloris wintoni) and Van Zyl’s golden mole (Cryptochloris 
zyli) are insectivorous and the Namaqua dune molerat (Bathyergus janetta) is herbivorous. Fifty 
seven of these species are likely to occur in and around the study site (Appendix 4), with a further 
11 species which occurred in the area historically (e.g. Cape lion, Black rhino, Elephant, Eland 
etc.). In addition, 25 marine mammals (e.g. Seals, Dolphins and Whales) may occur in the Atlantic 
Ocean adjacent to the greater project area (Appendix 4). 
 

5.5.2. Recorded Mammals 

 
Of the 57 terrestrial mammal species which may occur in the study region, 16 were observed 
during the dry season survey, and 16 were observed during the wet season, accounting for 21 
species (Appendix 4). These were all small mammals such as rodents and small carnivores, with 
the exception of a Cape Fur Seal which was observed along the coast. Four of the observed 
mammals can be considered large, namely, Steenbok (Plate 5.3), Springbok (Plate 5.4), Grey 
Duiker and Bat-eared Fox. 
 

 
Plate 5.5:  Steenbok (Raphicerus campestris) and Springbok (Antidorcas marsupialis) 
 

5.5.3. Mammal SCC 

 
Of the 57 terrestrial mammal species which may occur on site, 10 are considered to be SCC. The 
most relevant SCC includes the Endangered van Zyl’s Golden Mole, the Vulnerable Small Spotted 
Cat, and the Near Threatened Schreiber’s Long-fingered Bat (see Table 5.3).  
 
The project area is also highly relevant in terms of the golden moles, which inhabit sandy areas 
such as that of the dunes and sand fynbos areas of the project area. The Grant’s Golden Mole is 
listed by the South African Red Data Book of the Mammals of South Africa (RDBMSA) as 
Vulnerable, and the Cape Golden Mole as Data Deficient. Both species are likely to occur on site 
(refer to Plate 5.5). 
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It is possible that the van Zyl’s Golden Mole could occur in the project area, as the species is 
known to inhabit the coastal dune belt and adjacent sandy areas in Strandveld Succulent Karoo. 
Until recently, this species was recorded from only the type locality near Lambert's Bay, South 
Africa (Helgen and Wilson 2001). Another specimen was collected at Groenriviermond, some 150 
km further north (north of Lambert’s Bay) along the Namaqualand coast in November 2003, 
suggesting that the range of this species is more extensive than previously recognized, and this 
may have consequences for its current conservation assessment (IUCN 2012).  
 
In addition, the Namaqua Dune Molerat (Near Threatened according to RDBMSA) also inhabits 
areas of coastal sand dunes, and consolidated alluvial soils with mean annual rainfall less than 400 
mm. It is a subterranean and largely solitary species. There are three isolated populations, one 
from Alexander Bay, Orange River, the second from Port Nolloth to Groen Rivier, and the third 
from Steinkopf to Kamieskroon and the Kamiesberg (South Africa). The species rarely occurs 
above 300 m asl. Evidence of a mole-rat was recorded at an altitude below 300 m asl (Plate 5.6). 
 
The Small Spotted Cat (also referred to as the Black-footed Cat) is rare compared to the other 
small cats of southern Africa (Sliwa 2008). The species is endemic to southern Africa and is found 
primarily in Namibia and South Africa, but also Botswana, and marginally in Zimbabwe and likely 
marginally in extreme southern Angola. This species is a cat specialist of open, short grass areas 
with an abundance of small rodents and ground-roosting birds. It inhabits dry, open savanna, 
grasslands and Karoo semi-desert with sparse shrub and tree cover and a mean annual rainfall of 
between 100 and 500 mm at altitudes of 0-2,000 m (IUCN 2012). While this species is rated as 
Vulnerable by the IUCN, the RDBMSA classify it as Least Concern. This species may occur on 
site. 
 

 
Plate 5.6: Left: Evidence of Golden Moles, in the form of a tunnel trail, most likely that of the 
Grants Golden Mole (Eremitalpa granti). Right: Evidence of a Molerat, most likely the 
Namaqua Dune Molerat (Bathyergus janetta) 
 
Schreiber’s Long-fingered Bat may pass through the site, but no appropriate roosting sites were 
recorded. This species forages in a variety of open and semi-open natural and artificial habitats, 
including suburban areas. It feeds mainly on moths, and occasionally on flies. It is a colonial 
species that roosts mostly in caves and mines, often in large mixed colonies with other cave-
dwelling bat species. Large warm caves are preferred during the nursing season. In winter it 
hibernates in underground sites. Schreiber's bat is a migrant species which changes its roosts 
several times during the year; long-distance movements occur occasionally (IUCN 2012). 
 
Table 5.3 lists the SSC likely to occur on site; 2 of these species were recorded on site. Many 
species which occurred in the area historically are threatened species which are also listed in 
Table 5.3.  
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The large majority of marine mammals which occur along the South African west coast (Table 5.3) 
are Data Deficient, and thus cannot be assessed, whilst three are endangered and one other is 
Vulnerable (IUCN (2012).  
 
Table 5.3: Mammals SCC which are likely to occur or have occurred (indicated as historical) 
within the project area. 

English Name Scientific Name IUCN RDB Historical Possible Present 

TERRESTRIAL MAMMALS 

Van Zyl's Golden Mole Cryptochloris zyli EN CR   1   

Wild Dog Lycaon pictus EN EN 1     

Small Spotted Cat Felis nigripes VU     1   

Cheetah Acinonyx jubatus VU VU 1     

Lion Panthera leo VU VU 1     

African Elephant Loxodonta Africana VU   1     

Hook-lipped Rhinoceros Diceros bicornis bicornis VU CR 1     

Straw-coloured Fruit Bat Eidolon helvum NT     1   

Schreiber’s Long-fingered 
Bat  Miniopterus schreibersii NT NT   1   

Brown Hyaena Hyaena brunnea NT NT   1   

Leopard Panthera pardus NT   1     

Cape Golden Mole  Chrysochloris asiatica   DD   1   

Grant's Golden Mole Eremitalpa granti   VU     1 

Cape Horseshoe Bat  Rhinolophus capensis   NT   1   

Geoffroy’s Horseshoe Bat  Rhinolophus clivosus   NT   1   

Dassie Rat  Petromus typicus   NT   1   

Namaqua Dune Molerat  Bathyergus janetta   NT     1 

Honey Badger Mellivora capensis   NT       

Spotted Hyaena Crocuta crocuta   NT 1     

Sub Total 18     7 9 2 
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MARINE MAMMALS 

Sei Whale Balaenoptera borealis EN     1   

Fin Whale Balaenoptera physalus EN     1   

Blue Whale Balaenoptera musculus EN EN   1   

Sperm Whale Physeter catodon VU VU   1   

Bryde's Whale Balaenoptera edeni DD VU   1   

Gray's Beaked Whale Mesoplodon grayi DD     1   

Strap-toothed Beaked 
Whale Mesoplodon layardii DD     1   

Pygmy Sperm Whale Kogia breviceps DD     1   

Southern Right Whale 
Dolphin Lissodelphis peronii DD     1   

Killer Whale Orcinus orca DD     1   

False Killer Whale Pseudorca crassidens DD     1   

Pygmy Killer Whale Feresa attenuate DD     1   

Long-finned Pilot Whale Globicephala melas DD     1   

Heaviside's Dolphin Cephalorhynchus heavisidii DD     1   

Dusky Dolphin Lagenorhynchus obscurus DD     1   

Humpback Whale Megaptera novaeangliae   NT   1   

Sub Total 12     0 12 0 

Overall Total 30     7 23 0 
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6. CONSERVATION AND PLANNING TOOLS 
 
Several conservation planning tools are available for the area. These tools allow for the 
determination of any sensitive and important areas from both the vegetation and faunal 
perspective. They allow for the fine-tuning of plans with a view to reducing potential environmental 
impacts at the planning stage of the development.  
 

6.1. Protected Areas 

 
Protected areas are areas that are already conserved. Areas in close proximity to the proposed 
development may be affected indirectly by the development and thus must be considered. The 
most north-western corner of Roode Heuvel is adjacent to the Namaqua National Park (refer to 
Figures 3.1 and 6.1).  
 

6.2. Protected Areas Expansion Strategy 

 
The objective of the Protected Areas Expansion Strategy (PAES) is to form an overarching 
strategic framework for a protected area network that ‘conserves a comprehensive, representative 
and adequate sample of biodiversity and maintains key ecological processes across the landscape 
and seascape.’ The areas earmarked by this study should be protected. The PAES is not relevant 
to this project as it occurs more than 5 km from the “Namaqua” area which is the closest area 
earmarked for expansion. 
 

6.3. Namaqua District Biodiversity Sector Plan 

 
The purpose of the Namaqua District Biodiversity Sector Plan is to guide land-use planning, 
environmental assessments and authorisations and natural resource management to ensure that 
development in this region occurs in a sustainable manner, particularly within the identified Critical 
Biodiversity Areas (CBA) (NDBSP, 2008). CBA’s are areas that have been identified as 
irreplaceable as well as key to the maintenance of ecosystem services. 
 
The southern, north, eastern and coastal sections overlap with the terrestrial corridor CBAs of the 
Namaqua District Biodiversity Sector Plan. In addition, slope CBAs occur in the north eastern 
section of the project area, amongst the foothills (Figure 6.1). Aquatic CBAs also occur within the 
project area (e.g. lower Groen River and mouth). 
 

6.4. Succulent Karoo Ecosystem Plan (SKEP)  

 
The Succulent Karoo biome extends from the south west through to the north west of South Africa 
and up into Namibia (Driver et al.; 2003). It is classified as one of the 25 internationally recognised 
biodiversity hotspots and is the world’s only arid hotspot. It is remarkably diverse with 6 356 plant 
species, 40% of which are endemic and 17% of which are listed as Rare or Threatened in the Red 
List of South African Plants (Raimondo et al. 2009). Despite this rich diversity and high level of 
endemism, only 3.5% of the biome is formally conserved. As a result the biome’s diversity is under 
pressure from human impacts, especially mining, agriculture, overgrazing and climate change.  
 
The goal of SKEP is therefore to provide a framework to guide conservation efforts within this 
unique biome (Driver et al. 2003).Five of the 15 vegetation types described by SKEP are found to 
occur in the project area (Figure 6.2): 

 Sandveld 

 Strandveld 

 Lowland Succulent Karoo 

 Mountain Succulent Karoo 

 Fynbos 
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Figure 6.1: Namaqua District Municipality CBAs found within the project area 
 

 
Figure 6.2: SKEP vegetation types found within the greater project area. 
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6.4.1. SKEP Priority Areas 

 
SKEP has identified nine broad geographic priority areas for conservation in the Succulent Karoo 
biome. These areas were selected based on collections of high irreplaceable planning units, 
medium to high land-use pressures and the incorporation of spatial components of key ecological 
processes. 
 
The majority of the project site falls within the Central Namaqualand Coast Priority Area (Figure 
6.3). Furthermore, sand movement and river corridors overlap with the project area. 
 
SKEP also comments on the following vertebrate groups and relevant distributions: 

 Amphibians: The Kamiesberge (upper reaches of Groen River) and adjacent lowlands (to the 
west) are the most important areas for the Namaqua Stream Frog (Strongylopus 
springbokensis), and they support a good diversity of Namaqualand frogs. Permanent water is 
an important feature.  

 Reptiles: The Groen-Spoeg river coastal area, especially coastal dunes and strandveld, are 
important for reptiles in general, as it supports typical west coast endemic species. 

 Birds: The riparian corridor of the Groen River including the Groen River mouth is an 
important bird area according to SKEP. This zone covers parts of Roode Heuwel and Sabies. 

 Mammals: The global distribution of the endemic Namaqua Dune Mole Rat (Bathyergus 
janetta) is situated in Namaqualand running adjacent to the coastal belt. The Namaqualand 
coastal belt covers the distribution of the Grant`s Golden Mole, a near endemic species. The 
entire project area is situated within the distribution of the Grant`s Golden Mole. 

 
Figure 6.4 visually represents the above vertebrate priority area summary, while Figure 6.5 and 
Figure 6.6 show the invertebrate and plant priority areas identified by SKEP respectively. 
 

 
Figure 6.3: SKEP Geographic priority areas relevant to the project. 
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Figure 6.4: Vertebrate priority areas identified by SKEP 
 

 
Figure 6.5: Invertebrate priority areas identified by SKEP 
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Figure 6.6: Botanical priority areas identified by SKEP 
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Figure 6.7: Proposed corridors for the Kamiesberg Project 
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7. SENSITIVITY 
 
At this stage three features of particular conservation concern have been identified in the project 
area. These features are:  
 

1. Wetlands and rivers;  
2. Coastal Duneveld and sandy Strandveld;  
3. Steep slopes, rocky areas and areas with shallow soils.  

 

7.1. Wetlands and Rivers 

 
Wetlands and rivers constitute features of conservation concern as they are process areas. They 
are essential for ecosystem functioning and process and provide niche habitats for a variety of 
plants and animals. These areas have VERY HIGH sensitivity. 
 
The Groen River and Bitter River occur on either side of the project areas. These rivers are 
ephemeral in nature and support riparian vegetation which is important for several bird species. 
These river areas are identified as critical biodiversity areas and must be conserved and 
maintained as far as possible. As these water courses are not particularly close to the proposed 
footprint of the mine, they are not likely to be directly affected by it, and their functioning should 
remain relatively intact, provided that there is no abstraction from these catchments.  
 
Several small drainage lines are present in the eastern section of Leeuvlei. These wetland areas 
also constitute process areas even though they are seasonal, often dry, and do not have specific 
wetland vegetation. These areas need to be avoided, and will require adequate buffers.  
 
SKEP wetland priority areas includes the Kamiesberg wetlands and the Groen River mouth (and 
lower sections of the Groen River) as important aquatic biodiversity areas and need to be 
protected by all means. This Kamiesberg wetlands fall outside the current project area, lying some 
60km to the north east, and mining activity will have no impact this area. Mitigation measures will 
be put in place to insure that ecosystem functions and aquatic health of the lower Groen River and 
mouth don’t get affected (see Impacts section). 
 

7.2. Duneveld and Sandy Strandveld 

 
Coastal Duneveld and sandy Strandveld areas are important habitats for the three golden mole 
species which may occur in the project area: Cape Golden Mole (Chrysochloris asiatica), Van Zyl's 
Golden Mole (Cryptochloris zyli: EN), and Grant's Golden Mole (Eremitalpa granti). The golden 
moles generally inhabit sandy soils in the Fynbos and Strandveld areas. They prefer soft, shifting 
sands of dunes but are also present in inter-dune swales with quite dense vegetation, provided the 
sand is not too consolidated. Areas containing scattered clumps of dune grass (Aristida sabulicola) 
are the preferred habitat for the Grant’s Golden Mole. 
 
The Namaqua Dwarf Adder (Bitis schneideri) is restricted to the coastal duneveld and is threatened 
by mining activity further north and south of the Groen River. They prefer semi-stable, vegetated 
coastal sand dunes. The coastal duneveld is also listed by SKEP as an important area for reptiles. 
This is due to the fact that many sensitive species (Namaqua Dwarf Adder and Desert Rain Frogs) 
occur on this narrow band, which is also heavily mined. 
 

7.3. Steep Slopes and Rocky Areas 

 
Steep slopes, rocky areas and areas with shallow soils also constitute important features of 
conservation concern as they are difficult to rehabilitate and are easily affected by changes in land 
use, with erosion being an important impact factor. In addition these areas support unique 
assemblages of dwarf succulents and bulbs, and are important reptile habitat, especially for 
rupicolous species. These areas exist throughout the eastern section of Leeuvlei in the Klipkoppe 
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shrubland vegetation. It is recommended that these areas are excluded from the mining footprint in 
order to maintain niche habitats and plant biodiversity, which is likely to be tied to high insect and 
bird diversity, at least in the rainy season. 
 
Figures 7.1-7.5 show the relative sensitivity maps of the project area. Note - The Sand Fynbos in 
Figure 7.1 is all rated as being High sensitivity as several SCC rely on this habitat – see above. In 
addition various conservation planning products have included much of this area in CBAs, either as 
sand movement corridors or ecological corridors (see Figures 6.1 and 6.3). 
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Figure 7.1: Habitat Sensitivity Map
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Figure 7.2: Preliminary Habitat Sensitivity map of the coastal assessment area 
 

 
Figure 7.3: Sensitivity map of the coastal assessment area – north western section 
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Figure 7.4: Sensitivity map of the coastal assessment area - central section 
 

 
Figure 7.5: Sensitivity map of the coastal assessment area – south eastern section 
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8. ASSESSMENT OF FAUNAL IMPACTS 
 

8.1. Introduction 

 
This chapter details the faunal impacts identified by the specialist consultants during the specialist 
studies phase. For each issue identified, details are provided, followed by the mitigation measures 
required to minimise the negative impacts associated with the issue. The impact rating 
methodology used to determine the impacts below is presented in Chapter 2 of this report.  
 

8.2. Existing Land Use 

 
8.2.1. Issue 1: Loss of faunal biodiversity 

 
Historically, Namaqualand supported a large diversity of animals as noted by early travellers 
(Skead, 1980) and as recorded in present day place names (Acocks, 1979; Dean and Milton, 
2003). A long list of small (e.g. steenbok, duiker) and large ungulates (e.g. gemsbok, eland) as well 
as mega-herbivores (such as elephant, black rhinoceros and hippopotamus) and predators (e.g. 
lion, hyena) were recorded in the region and reflect this diversity (Skead, 1980). However, the 
density of animals, as well as the extent of population fluctuations that would have occurred in 
Namaqualand prior to colonial settlement at the Cape, is harder to determine (Hoffman & Rhode 
2006). 
 
It appears that wildlife was not abundant in Namaqualand prior to colonialism, and large springbok 
‘treks’ that are recorded in the eastern Karoo during the 19th century, were probably a rare event 
(Hoffman & Rhode 2006). Despite this, farmers regarded wildlife as vermin as they competed with 
their sheep for food, space and water, and thus shot as many springbok as they could, using the 
carcasses for dried spiced meat (Lovegrove 1993). This slaughter, along with habitat loss to 
fenced livestock farms and a rinderpest outbreak at the end of the 19th Century, reduced 
springbok numbers dramatically. Springbok are now, for the most part, farmed livestock and 
restricted to fenced enclosures (Kingdon 1997). Fortunately, fences do not limit birds or reptiles. 
Many granivorous birds migrate hundreds of kilometres to find food in the region after good rainfall 
events stimulate plant growth (Dean and Milton 1999). 
 
Existing land use is primarily focused on agriculture, with livestock grazing as a dominant land use 
in the region. Cultivation is also practiced along the major perennial rivers, and in drier areas, 
where this largely depends on rainfall. According to Hoffman & Rhode (2006), the number of 
domestic livestock in Namaqualand spiked in 1957 largely as a result of an increase in the number 
of sheep. Numbers have fallen steadily since this peak. Crop production was absent from 
Namaqualand’s pre-colonial landscapes but increased to cover nearly 30,000 ha in the early 
1970s. The area under cultivation has now declined by nearly two thirds, largely as a result of the 
large-scale abandonment of wheat farming in marginal environments. 
 
Pastoralism is considered a major threat to the biodiversity of the region. In addition to pastoralism, 
alien invasive plants, mining, agriculture, and the collection of succulents and reptiles for the pet 
trade, also threaten the regions biodiversity (Lovegrove 1993, Lloyd 1999, Branch 2013).  
 
Impact 1: Existing land use impacts on fauna 

Cause and comment 

While many of the larger mammals were extirpated in historical times, present day impacts on 
fauna come in numerous forms. Predatory animals such as black-backed jackal (Canis 
mesomelas), caracal (Felis caracal) and leopard (Panthera pardus) have been known to effect 
stock numbers, thus impacting upon local livelihoods in the region. However, the hunting and 
trapping of predators can often lead to an increase in predator numbers because of the elimination 
of alpha males that restrict access of other predators within their territory (NDBSP 2008). Thus, 
common methods of predator control can have the opposite effect to that which is intended.  
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Fence lines along roads and between farm paddocks may restrict the movement of non-volant 
large animals across the landscape. The faunal impact depends on the size and structure of these 
linear barriers.  Low electric fences, designed to restrict the moment of small predators, e.g. jackal, 
are particularly lethal to larger tortoises (Burger & Branch 1994).  The use of poisoned carcasses 
by livestock farmers to kill "problem" animals such as black-backed jackal and caracal often results 
in poisoning of non-target raptors and other scavenging species (Lloyd 1999, Anderson 2000). 
Some species, like the martial (Polemaetus bellicosus) and black (Aquila verreauxii) eagles, 
perceived to prey on domestic livestock and poultry, may be deliberately targeted (Anderson 
2000). Practices such as the use of gin traps are also problematic for local biodiversity, as it is an 
indiscriminate method that usually serves to eradicate more non-target animals, such as tortoises, 
aardvarks, etc, than it does the predator in question. 
 
Drowning in farm reservoirs also account for a significant number of raptor mortalities in the Karoo 
(Anderson 2000), whilst pesticides used to control brown locust (Locustana pardalina) outbreaks 
also impact wildlife severely, with high concentrations being found at the top of the food chain, 
particularly lizards (Alexander et al. 2002) and  raptors (Lovegrove 1993). 
 

Significance Statement 

Existing land use impacts on fauna in the project area results in a moderate negative impact in the 
medium to long-term in the Study Area. The environmental significance of this impact is 
MODERATE.  
 

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Medium to Long 
Term 

Study Area Moderate Probable MODERATE 

With 
Mitigation 

N/A N/A N/A N/A N/A 

 
8.2.2. Issue 2: Habitat impacts  

 
The Succulent Karoo has been utilised extensively for livestock farming for many years (Allsopp 
1999; Todd & Hoffman 1999), and the resultant problems of selective overgrazing, overstocking 
and trampling are therefore widespread (Hilton-Taylor & Le Roux 1989). The earliest evidence of 
livestock farming, a practise that was brought into the Succulent Karoo by the Khoikhoi, dates back 
as far as 2 100 years.  
 
The livestock farming that is practiced on the communal areas has resulted in severe overgrazing 
of the veld, due to high stocking rates and limited opportunities for herd rotation (Todd & Hoffman 
1999). On the other hand, private, commercial farms are fenced (such as those in the project 
area), and this allows some form of internal rotational grazing that may reduce the severity of 
overgrazing (Cowling & Pierce 1999). 
 
Hoffman & Rhode (2006) describe three key eras in Namaqualand’s history, in terms of distinct 
phases of human intervention:  

1. The pastoral ecological revolution that took place as a result of the introduction of 
domestic livestock and pastoral societies into the area approximately 2000 years ago and 
which, prior to this time was occupied by people with predominantly hunter-gatherer 
lifestyles. 

2. The colonial ecological revolution which in Namaqualand first made itself felt through the 
rapid spread of smallpox from the Cape Colony after its outbreak there in 1713, decimating 
pastoral societies. From about 1750, and for the next two and half centuries, colonial 
settlers appropriated the mostly empty land for commercial livestock farming and mining, 
confining the original inhabitants to increasingly small communal reserves resulting in the 
formation of two distinct social, economic and ecological outcomes. 

3. The post-agrarian ecological revolution includes the decline in commercial agriculture in 
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the region, particularly cultivation, during the second half of the 20th century and the more 
recent transformation of the South African social economy after 1994. The influence of the 
latter has been accompanied by an end to agricultural subsidies, a major focus on land 
reform in the region, and the expansion of conservation areas such as the Richtersveld and 
Namaqua National Parks. 

 
Removal of natural vegetation for cultivation destroys the natural habitat of many plants and 
animals. Where vegetation has been removed by cultivation, old fields take several years for 
vegetation to be restored, and may even fail to revert to natural vegetation for several decades 
(Allsopp 1999). Since the decline in commercial agriculture, most of the region is now rangeland 
for livestock grazing (Hoffman et al. 1999), and therefore still relatively intact. However, heavy 
grazing has left parts seriously degraded and has also transformed the plant spectrum in others 
(Lloyd 1999).  
 
Mining is important in the region and also threatens the ecology, although in some cases, attempts 
are being made to rehabilitate historically mined areas (Lovegrove 1993) and current legislation 
enforces rehabilitation of mine sites. Mining activities result in loss of vegetation cover which may 
lead to wind erosion, whilst the creation of many access roads, tracks and borrows pits to service 
the mined areas and the processing plants and slime dams can generates significant secondary 
effects, e.g. increased mortality and barriers to migration (Jackelman & Moll 1989). 
 
Impact 1: Habitat Loss 

Cause and comment 

Large tracts of Namaqualand are still fairly intact in spite of general overgrazing.  However, certain 
areas have also been converted for wheat agriculture. Land-use practices that will further threaten 
the regions biodiversity are listed below, in their probable order of importance (Cowling 2013). 

 The increase of communally-owned land and accompanying small scale livestock use, may 
lead to overgrazing to desertification. 

 Overgrazing of commercial (privately–owned) rangelands. 

 Agriculture, especially in the valleys of perennial rivers. 

 Mining for diamonds, heavy minerals, gypsum, limestone, marble, monazite, kaolin, 
ilmenite, and titanium. For example, 65% of the Namaqualand coastline is or has been 
mined at some level. 

 Illegal and large scale collection of succulents and geophytes. 

 In addition, climate change is likely to have a major negative influence on the biodiversity of 
the Succulent Karoo, given the specialized habitat requirements of the numerous local plant 
endemics (Rutherford et al 1999). 

 

Significance Statement 

Habitat loss through existing land use impacts in the project area has resulted in a moderate 
negative impact in the long-term in the Study Area. The environmental significance of this impact is 
MODERATE.  
 

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Long term Study Area Moderate Probable MODERATE 

With 
Mitigation 

N/A N/A N/A N/A N/A 
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8.3. Design and Pre-construction Phase 

 
Activities associated with the design and pre construction phase pertains mostly to exploration. As 
the project has an exploration license impacts associated with exploration and the mitigation of 
these impacts were included in the Exploration EMP compiled to obtain this license and will 
therefore not be repeated in this section. Other activities associated with the design and pre 
construction phase will not have impacts on the biophysical environment as this phase consists of 
planning and design of the proposed development, and is done at a desktop level. In some cases 
site visits need to take place but the impact of these visits is negligible, if any, e.g. photographs, 
botanical and other field surveys, etc. 
 

8.4. Construction Phase 

 
This section presents the issues that may impact terrestrial faunal systems arising from the 
construction of the mine, including its associated infrastructure such as accommodation (which is 
minimal during normal operations), access roads and the mineral concentration plant and 
associated infrastructure. 
 
The following recommendations are applicable to all faunal impacts, and need to be implemented 
to reduce the significance of impacts to the post-mitigation levels presented below:  
 

 Prevent any disturbance to areas of very high faunal sensitivity, as depicted on Figure 7.1 

 As far as possible, reduce or limit disturbance to fauna in all areas of high faunal sensitivity, 
as depicted on Figure 7.1 

 As far as possible ensure representative areas of high and moderate ecological sensitivity 
remain intact. 
 

8.4.1. Issue 1: Loss of Biodiversity 

 
All faunal groups will suffer a general loss of biodiversity due to varied impacts, such as increased 
mortality from vehicle movements, loss and fragmentation of suitable habitat due to the footprint of 
project structures, and various forms of pollution associated with traffic and development. This will 
be greatest for small, slow-moving species, e.g. amphibians, tortoises and snakes and terrestrial 
species will suffer higher mortalities than arboreal or burrowing species. Volant species (birds and 
bats) will suffer less mortality, except where important breeding or roosting sites are lost. For all 
groups there will be increased mortality. 
 
Impact 1: Loss of Amphibian Diversity 

Cause and Comment 

Amphibians are the least specious group of terrestrial vertebrates in the concession area. Due to 
habitat loss and mortalities directly associated with specific project actions, a loss of amphibian 
diversity will probably occur. Amphibian mortalities will occur during all phases (construction and 
operational) but will be most significant in association with habitat loss, particularly of wetlands.  
The most widespread and common species in the region is the Namaqua Rain Frog (Breviceps 
namaquensis) which undergoes direct development, free of standing water. The Common 
Platanna (Xenopus laevis) and Cape River Frog (Amietia fuscigula) are both restricted to 
permanent pools (e.g. in the Groen River valley and these are essential for their survival.  
 

Mitigation measures 

 Avoid clearing or damaging riparian vegetation and limit the river and stream crossings at 
the Groen River pipeline crossing to a single point of disturbance.  

 Limit the removal or damage to riparian vegetation surrounding the construction of the 
pipeline across the Groen River.  

 Maintenance of water quality and flow dynamics is required to prevent indirect impacts on 
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the Groen River. 
 

Significance statement 

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Medium term Localised Moderate Probable LOW 

With 
Mitigation 

Medium term Localised Slight Unlikely LOW 

 
Impact 2: Loss of Reptile Diversity 

Cause and Comment 

The Project Area probably contains a greater diversity of reptiles than discovered during the 
survey. Reptile populations, particularly snakes, are difficult to study. Increased human numbers 
associated with the development of the project will lead to increased mortality of reptiles, 
particularly tortoises and snakes, directly from road mortalities and human attitudes, as well as the 
loss of others from habitat loss and fragmentation.  
 

Mitigation measures 

 Avoid clearing or damaging areas of high faunal value as defined in Figure 7.1. 

 Protect abiotic habitats, such as rock outcrops, which shelter many reptile species. 

 Basic Search and Rescue of SCC need to be conducted before each plots get stripped 
from vegetation and erecting low drift fences around these plots (or at least on the border of 
the adjacent plot) will limit the movement of reptiles (especially tortoises) back onto site. 

 Curtail unnecessary night driving onsite roads as far as possible. 

 Prohibit exploitation of SCC, e.g. tortoises and chameleons, by employee’s onsite. 

 Educate mine staff about the necessity of protecting snakes and other reptiles.   
 

Significance statement 

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Medium term Study Area Moderate Definite MODERATE 

With 
Mitigation 

Medium term Localised Moderate Probable LOW 

 
Impact 3: Loss of Bird Diversity 

Cause and Comment 

Birds are by far the most speciose vertebrate component in the region. Birds play important and 
diverse roles in ecosystem functioning (e.g. seed dispersal and trophic transfer) and maintenance 
of bird diversity is important to maintain viable habitats. Although a few birds are commensal, and 
can rapidly and successfully adapt to disturbed environments, the majority of birds are sensitive to 
disturbance and either migrate away from, or suffer greater mortality within, degraded habitats. 
However, because of their high mobility, birds are capable of rapidly re-colonising rehabilitated 
habitats, provided suitable microhabitats are available. 
 

Mitigation measures 

 Avoid clearing or damaging areas of high faunal value as defined in Figure 7.1. 

 Maintain habitat connectivity, particularly to protected areas, via habitat corridors (refer to 
Figure 6.7 for suggested corridors). 

 Undertake habitat clearance in systematic way to allow birds or other animals to move to 
undisturbed areas. 
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Significance statement 

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Medium term Localised Moderate Probable LOW 

With 
Mitigation 

Medium term Localised Slight Unlikely LOW 

 
Impact 4: Loss of Mammal Diversity 

Cause and Comment 

The long history of human settlement, associated with subsistence and later commercial farming, 
has greatly reduced the presence of large mammals in the region. The maintenance of the small 
mammal diversity depends on the maintenance of habitat corridors and diversity. 
 

Mitigation measures 

 Avoid clearing or damaging areas of high faunal value as defined in Figure 7.1. 

 Maintain habitat connectivity, particularly to intact habitats, via habitat corridors (refer to 
Figure 6.7). 

 Protect abiotic habitats, such as rock outcrops, which shelter many small mammals, 
including bats. 

 

Significance statement 

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Medium term Study Area Moderate Definite MODERATE 

With 
Mitigation 

Medium term Localised Moderate Probable LOW 

 
Impact 5: Loss of Species of Conservation Concern 

Cause and comment 

Numerous birds, reptiles and mammal species are either endemic to the region or are of 
conservation concern. The Namaqua Dwarf Adder (Bitis schneideri) is restricted to the coastal 
duneveld and is threatened by mining activity further north and south of the Groen River. They 
prefer semi-stable, vegetated coastal sand dunes. The coastal duneveld is also listed by SKEP as 
an important area for reptiles. This is due to the fact that many sensitive taxa (Namaqua Dwarf 
Adder and Desert Rain Frogs) occur on this narrow band, which is also heavily mined. 
 
Thirty three (out of the possible 246 bird species) avian SCC may occur in the greater project area; 
14 of which were recorded on site. The most significant avian SCC recorded on site include the 
Ludwig’s Bustard (En), Secretary Bird (Vu) and Black Harrier (Vu). Three bird species (Southern 
Black Korhaan, Cape Long-billed Lark and Cape Bulbul) are endemic South African species, all of 
which were recorded during the site visit.  
 
Of the 57 terrestrial mammal species which may occur on site, 10 are considered to be SCC. The 
project area is highly relevant in terms of the golden moles. Coastal Duneveld and sandy 
Strandveld areas are important habitats for the three golden mole species which may occur in the 
project area: Cape Golden Mole (Chrysochloris asiatica), Van Zyl's Golden Mole (Cryptochloris 
zyli: EN), and Grant's Golden Mole (Eremitalpa granti). In addition, the Namaqua Dune Molerat 
(Near Threatened) also inhabits areas of coastal sand dunes, and consolidated alluvial soils with 
mean annual rainfall less than 400 mm. Evidence of a mole-rat was recorded. 
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Mitigation and management 

 Avoid clearing or damaging areas of high faunal value as defined in Figure 7.1. 

 Maintain habitat connectivity, particularly to intact habitats, via habitat corridors (refer to 
Figure 6.7). 

 Protect abiotic habitats, such as rock outcrops, which shelter many small faunal species, 
including reptiles and bats. The eastern edge of Sabies is a particularly important habitat in 
this regard. 

 The design of project structures and transport linkages should avoid where possible 
sensitive habitat corridors, e.g. drainage lines and associated temporary wetlands.  

 Road designs should incorporate, where possible, underpasses and culverts that allow the 
movement of animals. 

 Where possible the road traffic should be limited after dark, as much of the surviving fauna 
is nocturnal, e.g. bats, most snakes, small rodents, amphibians, etc.  

 Vehicle speed should be limited to the lowest possible onsite, and should not exceed 
40km/h (this limit is not applicable on the main provincial road which is set at 80km/h). 

 Drivers should be educated regarding their role in impacting on animals and the need to 
minimize collisions with animals at all times.   

 

Significance Statement 

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Long term Regional Severe Definite HIGH 

With 
Mitigation 

Medium term Study Area Moderate Probable MODERATE 

 
8.4.2. Issue 2: Habitat loss and fragmentation 

 
Impact 1: Impacts on fauna due to habitat fragmentation and habitat loss  

Cause and comment 

Various components of the development will cause biodiversity loss directly or indirectly through 
fragmentation of viable habitats for the various faunal groups. This is usually caused by a loss of 
vegetation (plant communities) that supply food or shelter, but may include abiotic features such as 
the loss of temporary wetlands, caves or rock outcrop. 
 
Impacts to sensitive habitats are highly probable and will be local and negative in nature, and occur 
over the long-term. The significance of these impacts may vary from low to high depending upon 
the local importance of the habitat and the particular fauna that it harbours.  
 
The proposed transport linkages and associated infrastructure will all cause additional habitat loss 
and fragmentation, over and above the mining area. The greatest impact on habitat loss and 
fragmentation will be associated with the internal access roads, the transport of product by road to 
the N7 and less so with the proposed pipelines. The location of the proposed infrastructure for the 
MSP lies in a region of intermixed sand fynbos and strandveld.  Although relatively few terrestrial 
vertebrates are associated with this habitat, sand fynbos harbours many SCC as outlined above.  
 

Mitigation and management 

The negative impact of habitat loss associated with the development of the mine cannot be fully 
mitigated; but the following can assist in reducing the severity of the impact: 

 All specific project actions associated with construction, access roads, borrow pits and cut-
and-fill construction must avoid sensitive habitats as far as is practicable.  

 Natural drainage should be maintained and the silt loads into rivers, streams and temporary 
wetlands must stay within normal limits.  

 Avoid clearing or damaging areas of high faunal value as defined in Figure 7.1. 

 Maintain habitat connectivity, particularly to intact habitats, via habitat corridors (refer to 
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Figure 6.7). 

 Protect abiotic habitats, such as rock outcrops, which shelter many small faunal species, 
including reptiles and bats. 

 The design of project structures and transport linkages should avoid where possible 
sensitive habitat corridors, e.g. drainage lines.  

 Comply with procedures laid out in the Rehabilitation of Vegetation report. 

 Include post rehabilitation monitoring of faunal species. 
 

Significance Statement 

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Long term Regional Severe Definite HIGH 

With 
Mitigation 

Medium term Study Area Moderate Probable MODERATE 

 
8.4.3. Issue 3: Additional Construction Impacts on Fauna 

 
A variety of impacts are likely to result from the construction of the various components of the 
mine. However, a significant and widespread impact results from increased transport in the region. 
Roads are known to alter physical characteristics of the environment and through these impacts 
roads affect ecosystems, biological communities and species in numerous and different ways.  
 
Impact 1: Faunal impacts from dust  

Cause and comment 

Increased dust levels are common during construction, especially from veld clearance and 
increased vehicular traffic. Short-term increased dust levels will accompany all land preparation 
associated with construction of mine infrastructure, and establishment of the mine pit. 

Mitigation and management 

 Roads should be watered down, or binders used during high wind conditions (refer to air 
quality assessment for further dust control mitigation). 

 Road speeds in sensitive regions e.g. near rivers, across drainage lines, and during 
extreme dry climatic conditions, should be limited to curtail dust production. 

 Vehicle speed should be limited to the lowest possible speed onsite, and should not exceed 
40km/h. 

 Any material to be transported to and from project site should be done by covered trucks or 
containers to avoid contamination to the surrounding area. 

 

Significance Statement 

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Short term Study Area Severe Definite MODERATE 

With 
Mitigation 

Short term Localised Slight Probable LOW 

 
Impact 2: Disruption to fauna from increased noise levels 

Cause and comment 

Mining construction and associated vehicle traffic will create noise pollution that can depress local 
populations of sensitive faunal groups. Animals differ in the degree to which they tolerate such 
disturbance, and can be expected to have potentially negative and positive impacts on various 
faunal groups. Large breeding birds do not usually tolerate continuous disturbance. Increased 
noise and motor vibrations in temporary wetlands and rivers may also impact amphibian breeding 
choruses, but these impacts will be localised and many amphibian species are surprisingly tolerant 
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of vehicle noise. Noise pollution will occur during all phases (construction, operational, and de-
commissioning/closure). Little mitigation is possible. 
 

Mitigation and management 

 Mitigation of this impact is difficult, but noise reduction measures should be implemented in 
all sensitive areas (e.g. adjacent to the Groen river) at sensitive times (e.g. at night).  

 A reduction of construction activities after dark should be considered. However, this 
mitigation measure is economically unfeasible and therefore it is unlikely to be implemented 
and hence the impact after mitigation remains of moderate significance. 

 

Significance Statement 

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Short term Study Area Severe Definite LOW 

With 
Mitigation 

Short term Study Area Moderate Definite LOW 

 
Impact 3: Pollution and Contamination 

Pollution and contamination is discussed and rated as an operational impact in section 8.5.3 – 
Chemical Pollution 
 

8.5. Operational Phase 

 
This section presents the issues that may impact terrestrial faunal systems arising from the 
operation of the mine, the access roads and the mineral concentration and separation plants and 
associated infrastructure. 
 
To mitigate all faunal impacts to the post-mitigation levels presented below, the following general 
recommendations are required:  
 

 Ecological corridors, which need to be defined in the Environmental Management Plan, 
must be managed and maintained. 

 Areas of very high, and selected areas of high and moderate faunal sensitivity, as depicted 
on Figure 7.1 needs to be kept intact as far as possible. 
 

8.5.1. Issue 1: Loss of Biodiversity 

 
Impact 1: Loss of faunal biodiversity 

Cause and comment 

Impacts of the proposed developments on the surviving fauna will vary for the different groups. 
Amphibian diversity may be impacted by possible small scale, localized changes in water flow 
dynamics due to stormwater flow. However, most frogs in the region are widespread and have 
rapid colonizing abilities. The reptile fauna comprises some species relatively tolerant of 
agricultural development. Birds are by far the most speciose vertebrate component in the region, 
but many species are tolerant of low to medium disturbance. The remaining mammal diversity in 
the region consists of small mammals. With the exception of introduced rodents and bats, most 
mammals in the region are poor colonizers and require protected habitats to maintain viable 
population levels. Due to disturbance resulting from habitat loss there will also be an increase in 
animal mortality as animals move away from the region.  
 

Mitigation and Management 

 Mitigation of the impact entails protection and where necessary, rehabilitation of adjacent 
habitats as a possible environmental offset particularly temporary wetland and riparian 
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habitats, and the rocky habitats in the east of Sabies.  

 Avoid clearing or damaging temporary wetlands, and limit river and stream crossings as far 
as possible. Associated infrastructure, particularly transport linkages, should avoid these 
areas. Include a buffer distance of 30 m. 

 Maintenance of water quality and flow dynamics. 

 Protect abiotic habitats, such as rock outcrops, which shelter many reptile and mammal 
species. 

 Curtail unnecessary night driving onsite roads as far as possible. 

 Prohibit exploitation of SCC e.g. tortoise and chameleons, by mine employees. 

 Educate mine staff about the necessity of faunal groups such as snakes.   
 

Significance Statement 

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Medium term Study Area Moderate Definite MODERATE 

With 
Mitigation 

Medium term Localised Moderate Probable LOW 

 
Impact 2: Loss of Species of Conservation Concern 

Refer to the section 8.4.1: Loss of Species of Conservation Concern 
 

Significance Statement 

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Long term Regional Severe Definite HIGH 

With 
Mitigation 

Medium term Study Area Moderate Probable MODERATE 

 
Impact 3: Introduction of Alien fauna 

Cause and comment 

The threat presented by alien invasive fauna is limited – the biggest threat is usually in the form of 
alien fish that affect the population of indigenous and endemic species, as has happened in the 
Oliphant’s- Doring river system to the south of the project area.  
 
Developments such as mines and their associated roads create suitable corridors for the 
introduction of alien species. Introduced urban rodent pests such as the house mouse (Mus 
musculus), house rat (Rattus rattus) and the Norwegian rat (Rattus norvegicus) are likely to occur 
in populated areas such as mining villages. These species generally tend to survive alongside 
human habitation, and don’t spread in natural areas.  
 
The most widespread and common alien bird is the House Sparrow (Passer domesticus) which is 
now distributed almost worldwide. In addition, the European Starling (Sturnus vulgaris) is also an 
abundant introduced resident avian species. Both the House Sparrow and European Starling were 
recorded on site. The most recent and active bird invasive in the region is the House Crow (Corvus 
splendens), which are actively expanding their ranges. 
 

Mitigation and management 

 The deliberate introduction of alien species should be prohibited, unless a full 
environmental assessment is undertaken and control methods for escapees detailed. 

 Eradication programs of problem animals should be undertaken in consultation with 
conservation authorities. 
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Significance Statement 

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Medium term Localised Moderate Probable LOW 

With 
Mitigation 

Medium term Localised Slight Unlikely LOW 

 
8.5.2. Issue 2: Habitat impacts 

 
Impact 1: Impacts on fauna due to habitat fragmentation and habitat loss 

Cause and comment 

Habitat fragmentation can have diverse consequences for ecosystems and their fauna and flora 
(Saunders, et al., 1991). Habitat loss is rarely uniform and usually occurs piecemeal, leaving a 
mosaic of habitat fragments that may serve as refugia for the surviving fauna. Intervening 
unsuitable habitat, however, creates artificial barriers to normal migration and prevents or inhibits 
genetic interchange between the isolated populations. Tolerance of habitat fragmentation depends 
on numerous factors and will thus affect different faunal groups differently.  
 

Mitigation and management 

 Where possible the planning of the roads and the location of buildings should ensure 
minimal fragmentation of sensitive habitats.  

 Road designs should incorporate, where possible, underpasses and culverts that allow the 
movement of animals. This is of particular importance along drainage lines, which form 
natural corridors for faunal movements.  

 Ecological corridors of sufficient width should be establish to facilitate faunal (especially 
reptiles and small mammals) movement. 

 

Significance Statement 

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Medium term Study Area Moderate Definite MODERATE 

With 
Mitigation 

Medium term Localised Moderate Probable LOW 

 
8.5.3. Issue 3: Additional Operational Impacts on Fauna 

 
A variety of impacts are likely to result from the operation of the various components of the mine, 
both during the construction and operational phases. Operation of the various facilities, including 
dry mining, transport of heavy mineral concentrates and general associated operations (e.g. 
transport, fuel dumps, administration facilities, etc) may cause chemical pollution, raise dust levels, 
increase noise and light levels and lead to changes in water hydrodynamics.  
 
A significant and extensive impact results from increased transport in the region. Roads are known 
to alter physical characteristics of the environment, namely: soil density, temperature, soil water 
content, light penetration, dust production, surface water flow, run-off pattern and sedimentation. 
As a result roads affect ecosystems, biological communities and species in numerous and different 
ways. The significance of these effects is determined largely by the location, density, and 
distribution of roads across the landscape (Hourdequin, 2000). Generally roads have negative 
effects on the biotic integrity in both terrestrial and aquatic ecosystems and these effects can be 
classified under various categories (Trombulak and Frissell, 2000): increased mortality from road 
construction and vehicle collisions; modification of animal behaviour, particularly movement 
patterns; alteration of the physical environment; and chemical environment; spread of exotic 
species; and increased alteration and use of habitats by humans. 
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Impact 1: Increased Dust Levels 

Cause and comment 

Increased dust levels are common after veld clearance activities, and from vehicular traffic, even 
on paved surfaces. Dust settling on adjacent vegetation can block plant photosynthesis, respiration 
and transpiration, in addition to causing physical injuries of plants (Farmer, 1993). Its presence 
may also make plants unpalatable, thus acting as a possible deterrent to grazing (Trombulak and 
Frissel, 2000). Dust from road surfaces can also transport chemical pollutants to adjacent regions, 
thus affecting riparian ecosystems via impacts on water quality. 
 

Mitigation and management 

 Roads should be watered down, or binders used during high wind conditions (refer to air 
quality assessment for further dust control mitigation). 

 Road speeds in sensitive regions e.g. near temporary wetlands, across drainage lines, and 
during extreme dry climatic conditions, should be limited to below 40 km/h to curtail dust 
generation.  

 All products that are to be transported should be done by covered trucks or containers to 
avoid contamination to the surrounding area. 

 

Significance Statement 

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Medium term Study Area Moderate Definite MODERATE 

With 
Mitigation 

Medium term Localised Moderate Probable LOW 

 
Impact 2: Noise Pollution 

Cause and comment 

Mining activities, associated developments and greater vehicle traffic will increase noise levels in 
the study area. This will reduce the abundance of sensitive bird species. Increased noise and 
motor vibrations in the vicinity of wetlands will also impact amphibian breeding choruses, but these 
will be localised and many amphibian species are surprisingly tolerant of urban noise.  
 

Mitigation and management 

 Mitigation of this impact is difficult and unlikely to be effected, but could involve noise 
reduction measures in sensitive areas (e.g. adjacent to wetlands) at sensitive times (e.g. at 
night). 

 

Significance Statement 

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Medium term Study Area Severe Definite LOW 

With 
Mitigation 

Medium term Study Area Moderate Definite LOW 

 
Impact 3: Pollution and Contamination 

Cause and comment 

Many faunal groups are sensitive to pollutants. Lead concentrations are higher in small terrestrial 
mammals collected alongside roads than in bats caught in the same areas (Clark, 1979). Frog 
diversity in ponds affected by pollution from road run-off is depressed (Hecnar and Mcloskey, 
1996) and the accumulation of herbicides and their residues in adjacent wetlands can lead to 
developmental abnormalities in tadpoles and metamorphosing froglets (Osano et al., 2002) and 
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also masculinization of female frogs (Dalton, 2002).  
 
Pollution may result from periodic accidents, or from a slow, ongoing contamination. Operation of 
the mine particularly in relation to the use of inflammable liquids such as diesel will probably result 
in periodic accidents. Heavy vehicle traffic is also associated with increased local pollution resulting 
from exhaust fumes, oil spillage and accumulation of rubber compounds from tyre wear. These 
pollutants can cause localised impacts. Sensitive wetlands or patches of threatened vegetation 
may need protection from road surface water run-off containing such pollutants and the application 
of herbicides to control plant growth alongside roads and around buildings should be monitored.  
 

Mitigation and management 

 Storage facilities for chemicals, particularly diesel, should not be situated in regions subject 
to flooding. 

 They should be bunded so that in the event of spillage their contents run immediately into 
large catchments for decontamination. 

 The use of insecticides and herbicides should be closely monitored and dosages and 
application detailed in the EMP. 

 A waste management plan must be developed and all recommendations contained in the 
Plan must be adhered to. 

 

Significance Statement 

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Medium term Study Area Moderate Definite MODERATE 

With 
Mitigation 

Medium term Localised Moderate Probable LOW 

 
8.5.4. Issue 4: Impacts from Product Transport and increased vehicle movements in 

the area 

 
Impact 1 Threats to Animal Movements 

Cause and comment 

Linear developments, such as access roads and above-surface pipelines, disrupt the movement of 
species within their normal home ranges or the seasonal movements of migratory species. Habitat 
fragmentation may require species to make long movements between patches of suitable habitat in 
search of mates, breeding sites or food. At such times they may suffer increased mortality, either 
directly by road vehicles, or from their natural predators due to increased exposure.  
 
Reptiles and amphibians do not undertake long distance migrations, but both groups may 
undertake short seasonal movements. Many snakes undertake movements between winter 
hibernation sites and their summer foraging areas. Amphibians are known to experience the 
highest levels of mortalities associated with the presence of roads among vertebrates (Glinta et al. 
2007). This is mainly attributed to en masse seasonal migrations to and from their breeding sites.  
Some amphibians, particularly toads, are explosive breeders, and move en masse to the breeding 
ponds.  At such times they may suffer heavy casualties whilst crossing roads.  
 
Impacts on animal movements will be significant for all faunal groups. For amphibians this impact 
will be greatest where the road runs adjacent to wetlands suitable for breeding. It is an impact of 
high probability that will be negative due to increased mortality. It will be localised and occur over 
the long-term. 
 

Mitigation and management 

 Mitigation depends firstly on ongoing assessment of the significance of animal road 
mortalities, levels of which should be monitored during the construction and operational 
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phases.  

 The design of project infrastructure and transport linkages should avoid where possible 
sensitive habitat corridors, e.g. drainage lines and temporary wetlands.  

 Road designs should incorporate, where possible, underpasses and culverts that allow the 
movement of animals. This is of particular importance along drainage lines, which form 
natural corridors for faunal movements. 

 Where possible the road traffic on site should be limited after dark, as much of the 
terrestrial fauna is nocturnal, e.g. bats, most snakes, small rodents, amphibians, etc. Or 
lower speeds limits must be enforced at night-time on site. These recommendations will 
help reduce night driving impacts.Limit the transport of product from and to site at night-
time as far as possible on the man provincial road, as this will dramatically reduce the 
impact on all faunal groups. 

 Vehicle speed on site should be limited to the lowest possible, and should not exceed 
40km/h. 

 Drivers should be educated regarding their role in impacting on animals and the need to 
minimize collisions with animals at all times.   

 

Significance Statement 

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Long term Regional Severe Definite HIGH 

With 
Mitigation 

Medium term Study Area Moderate Probable MODERATE 

 

8.6. Decommissioning Phase 

 
8.6.1. Issue 1: General Decommissioning Impacts on Fauna 

 
A variety of impacts are likely to result from the decommissioning of the various components of the 
mine. General decommissioning operations (e.g. transport, fuel dumps, administration facilities, 
etc) may cause chemical pollution, raise dust levels, increase noise and light levels and lead to 
changes in water hydrodynamics and fire regimes.  
 
Impact 1: Increased Dust Levels 

Cause and comment 

Increased dust levels are common during decommissioning. Dust from road surfaces can also 
transport chemical pollutants to adjacent regions, thus affecting riparian ecosystems via impacts on 
water quality. 
 

Mitigation and management 

 Road speeds in sensitive regions e.g. near rivers, across drainage lines, and during 
extreme dry climatic conditions, should be limited to curtail dust generation.  

 Speed limits on unpaved roads should be reduced, and in areas of high dust production 
road surfaces should be dampened or binders should be used. 

 Any material that needs to be transported to and from project site should be done by 
covered trucks or containers to avoid contamination to the surrounding area. 
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Significance Statement 

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Short term Study Area Slight Definite LOW 

With 
Mitigation 

Short term Localised Slight Probable LOW 

 
Impact 2: Pollution and Contamination 

Refer to section 8.5.3 – Pollution and Contamination 
 
Impact 3: Noise Pollution 

Cause and comment 

Decommissioning activities, associated infrastructure developments and vehicle traffic will maintain 
noise levels in the project area. This will reduce the abundance of sensitive bird species. Increased 
noise and motor vibrations in the vicinity of wetlands will also impact amphibian breeding choruses, 
but these will be localised and many amphibian species are surprisingly tolerant of urban noise.  
 

Mitigation and management 

 Mitigation of this impact is difficult and unlikely to be effected, but could involve noise 
reduction measures in sensitive areas (e.g. adjacent to wetlands) at sensitive times (e.g. at 
night). 

 

Significance Statement 

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Medium term Study Area Severe Definite MODERATE 

With 
Mitigation 

Medium term Study Area Moderate Definite MODERATE 
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9. CONCLUSIONS AND RECOMMENDATIONS 
 

9.1. Conclusions 

 
The project area as a whole is relatively pristine, but the effects of stock and crop farming are 
evident in places. Large tracts of Namaqualand, however, are still fairly intact in spite of general 
overgrazing. There are numerous birds, reptiles and mammal species which are either endemic to 
the project region or are of conservation concern. Of the 57 terrestrial mammal species which may 
occur on site, 10 are considered to be species of special concern (SCC). Fourteen (of a possible 
33) avian SCC were recorded on site. Few species were recorded during the site visit but this does 
not necessarily mean that other species do not occur at the project site. 
 
At this stage three features of particular sensitivity and of conservation concern have been 
identified in the project area. These features are:  
 

1. Drainage lines and rivers;  
2. Coastal Duneveld and Sandy Strandveld;  
3. Steep slopes, rocky areas and areas with shallow soils.  

 
The Groen River and Bitter River occur on either side of the project areas. These river areas are 
identified as critical biodiversity areas and must be conserved and maintained as far as possible. 
As these water courses are not particularly close to the proposed footprint of the mine, they are not 
likely to be directly affected by it, and their functioning should remain relatively intact, provided that 
there is no abstraction from these catchments. 
 
Several small drainage lines are present in the eastern section of Leeuvlei. These temporary 
wetland areas also constitute process areas even though they are seasonal, often dry, and do not 
have specific wetland vegetation. These areas need to be avoided, and will require adequate 
buffers.  
 
Various components of developing and operating the mine site will cause faunal biodiversity loss 
directly or indirectly due to varied impacts. These include loss of vegetation that supply food or 
shelter, noise pollution, potential chemical pollution as well as loss and fragmentation of habitat. 
Many of the impacts assessed in this report can be mitigated to a lesser significance. Noise 
pollution, however, is unlikely to be mitigated due to heavy and continuous vehicle movements and 
plant machinery use. In addition, climate change is likely to have a major negative influence on the 
biodiversity of the Succulent Karoo, given the specialized habitat requirements of the numerous 
local plant endemics and may have a further negative impact on the faunal biodiversity. . 
 
The proposed transport linkages and associated infrastructure will all cause additional habitat loss 
and fragmentation, over and above the mining area. The greatest impact on habitat loss and 
fragmentation will be associated with the mining pit, internal access roads, the transport of product 
by road to the N7 and less so with the proposed pipelines. The location of the proposed 
infrastructure for the MSP lies in a region of intermixed sand fynbos and sandveld.  Although 
relatively few terrestrial vertebrates are associated with this habitat, sand fynbos harbours many 
SCC as outlined above.  
 
Developments such as mines and their associated roads create suitable corridors for the 
introduction of alien species. The threat presented by alien invasive fauna is limited. The deliberate 
introduction of alien species should be prohibited, unless a full environmental assessment is 
undertaken and control methods for escapees detailed. Eradication programs of problem animals 
should be undertaken in consultation with conservation authorities. 
 
Impacts of the proposed developments on the surviving fauna will vary for the different groups. 
Amphibian diversity may be impacted by possible small scale, localized changes in water flow 
dynamics due to storm water flow. However, most frogs in the region are widespread and have 
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rapid colonizing abilities. The reptile fauna comprises some species relatively tolerant of 
agricultural development. All reptile and amphibian species are well protected elsewhere (e.g. 
Namaqua National Park) and need no further special treatment. 
 
Birds are by far the most speciose vertebrate component in the region, but many species are 
tolerant of low to medium disturbance. The remaining mammal diversity in the region consists of 
small mammals. With the exception of introduced rodents and bats, most mammals in the region 
are poor colonizers and require protected habitats to maintain viable population levels. Due to 
disturbance resulting from habitat loss there will also be an increase in animal mortality as animals 
move away from the region.  
 
No fatal flaws were identified in this assessment. If current land use practices continue, there will 
be a moderate loss of faunal biodiversity and habitat. If this project goes ahead, it allows the 
opportunity to mitigate high and moderate impacts to that of moderate and low significance.   
 

9.2. Recommendations 

 
The following mitigation measures are recommended. 
 

1. Rocky outcrops in the northern Klipkop shrubland area should be avoided as this is a 
sensitive area for all reptile species.  

2. Avoid clearing or damaging drainage lines, and limit river and stream crossings as far as 
possible. Associated infrastructure, particularly transport linkages, should avoid these 
areas. Limit the removal or damaged to riparian vegetation surrounding the construction of 
the pipeline across the Groen River. . 

3. Rivers and smaller drainage lines must be protected and/or rehabilitated if damaged. 
4. Maintenance of water quality and flow dynamics is required to prevent indirect impacts on 

wetlands. 
5. All reptile and amphibian species are well protected elsewhere (e.g. Namaqua National 

Park) and need no further special treatment.  
6. Significant ecological corridors need to be maintained between all identified areas of High 

sensitivity, and this is particularly important in the case of the primary target habitat – 
Namaqualand Sand Fynbos. This vegetation type has a north – south distribution, through 
the western half of the study area, and it is part of a largely continuous strip of habitat that 
runs from Hondeklipbaai in the north to the Olifants River in the south. Complete severance 
of this currently largely intact habitat by means of open cast mining across its width is not 
desirable from an ecological perspective (Desmet & Helme 2003), and thus ecological 
corridors through this habitat (running mostly north to south) must be drawn up by the 
botanical specialist. The corridors need to be of sufficient width to allow the potential natural 
movement of faunal and plant species, and the wider the better in terms of functionality. 
These corridors can and will also function as vital repositories of rehabilitation material 
(seeds) for the post mining phase, thus significantly enhancing rehabilitation success, and 
they will also help limit wind erosion.  

7. A significant buffer (recommend at least 1-2000m wide) needs to be maintained along the 
part of the study area that borders the existing edge of the Namaqua National Park. This 
could serve a dual purpose as one of the main north – south ecological corridors (see 
Vegetation report).  

8. Prevent any disturbance to areas of very high faunal sensitivity (see Figure 7.1) 
9. As far as possible, limit disturbance to areas of high faunal sensitivity (see Figure 7.1), 
10. Ensure that representative areas of high and moderate ecological sensitivity remain intact, 

and that measures are put in place to manage the biodiversity of these “set aside” areas. 
11. Protect abiotic habitats, such as rock outcrops, which shelter many reptile species. 
12. Curtail unnecessary night driving on site roads or reduced speed limit 
13. Prohibit exploitation of SCC, e.g. tortoises and chameleons, by mine employees 
14. Educate mine staff about the necessity of protecting snakes and other reptiles.   
15. Undertake habitat clearance in a systematic way to allow birds and other faunal groups to 

move to undisturbed areas. 
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16. The design of project structures and transport linkages should avoid where possible 
sensitive habitat corridors, e.g. drainage lines.  

17. Road designs should incorporate, where possible, underpasses and culverts that allow the 
movement of animals. 

18. Where possible the road traffic on site should be limited after dark, as much of the surviving 
fauna is nocturnal, e.g. bats, most snakes, small rodents, amphibians, etc. 

19. Limit transport of product to and from project on the main provincial road as far as possible 
after dark. 

20. Vehicle speed should be limited to the lowest possible speed on site, and should not 
exceed 40km/h. 

21. Drivers should be educated regarding their role in impacting on animals and the need to 
minimize collisions with animals at all times.   

22. All specific project actions associated with construction, access roads, borrow pits and cut-
and-fill construction must avoid sensitive habitats as far as is practicable.  

23. Natural drainage should be maintained and the silt loads into rivers, streams and wetlands 
must stay within normal limits.  

24. Roads should be watered down or binders should be used during high wind conditions. 
25. Road speeds in sensitive regions e.g. near rivers, across drainage lines, and during 

extreme dry climatic conditions, should be limited to curtail dust production. 
26. Any material to be transported to and from project site should be done by covered trucks or 

containers to avoid contamination to the surrounding area. 
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APPENDIX 1: LIST OF AMPHIBIAN SPECIES  
 

Full Name Scientific Name IUCN Endemic 

 

Recorded During Site Visit 

Aquatic Terrestrial 

Previously 
Recorded* 

Permanent 
Freshwater 

River 
Bush 

Succulent 
Karoo 

Open / 
Grassland 

Sand 
Fynbos 

Rocky / 
Mountainous 

Namaqua Rain Frog Breviceps namaquensis   1 1   1 1 1  

Karoo Toad Vandjikophrynus gariepensis   1   1 1 1 1 1 

Paradise Toad Vandjikophrynus robinsoni   1       1 

Common Platanna Xenopus laevis    1 1      

Cape River Frog Amietia fuscigula    1  1     

Namaqua Caca Cacosternum namaquense   1   1 1 1 1  

Cape Sand Frog Tomopterna delandii   1   1 1 1 1  

            

Total 7 0 0 5 3       
            
 

* Recorded during Frog Atlas Project from 3017DC, 3017DA, 3017CB, 3017DB quarter degree grid square 
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APPENDIX 2: LIST OF REPTILE SPECIES 
 

Full Name Scientific Name IUCN/SARCA CITES Endemic Possible 

  Aquatic Terrestrial 

Previously 
Recorded* 

Recorded 
During 

Site Visit 
Marine 

River 
Bush 

Succulent 
Karoo 

Open / 
Grassland 

Sand 
Fynbos 

Rocky / 
Mountainous 

 
Coastal 

Duneveld 

Tortoises & Turtles               

Angulate Tortoise Chersina angulata  1   1 1  1 1  1   

Leatherback Turtle Dermochelys coriacea CR(G)/EN(R) 1   1  1       

Speckled Padloper Homopus signatus signatus  1    1      1  

Karoo Tent Tortoise Psammobates tentorius tentorius      1   1     

Trimen’s  Tent Tortoise Psammobates tentorius trimeni  1   1 1   1   1  

Lizards               
Bibron’s Thick-toed Gecko Chondrodactylus bibroni     1 1  1    1  

Giant Ground Gecko Chondrodactylus angulifer    1       1 1  

Striped Dwarf Leaf-Toed Gecko Goggia lineata     1    1 1 1   

Austen’s Thick-toed Gecko Pachydactylus austeni     1      1  1 

Barnad’s Thick-toed Gecko Pachydactylus barnardi   1  1 1   1    1 

Western Cape Thick-toed Gecko Pachydactylus labialis     1    1     

Marico Thick-toed Gecko Pachydactylus mariquensis     1      1   

Namaqua Thick-toed Gecko Pachydactylus namaquensis     1    1   1  

Weber’s Thick-toed Gecko Pachydactylus weberi     1 1   1   1  

Namaqua Day Gecko Phelsuma ocellata NT/LC    1    1   1  

Common Barking Gecko Ptenopus garrulous maculatus     1 1   1 1 1   

Coastal Legless Skink Acontias litoralis     1      1  1 

Striped Legless Skink Acontias tristis     1      1  1 

Cape Burrowing Skink Scelotes caffer     1    1  1  1 

Striped Dwarf Burrowing Skink Scelotes sexlineatus     1    1  1   

Cuvier’s blind Legless Skink Typhlosaurus caecus    1       1  1 

Cape Skink Trachylepis capensis     1   1 1 1 1 1  

Western Rock Skink Trachylepis sulcata sulcata     1 1      1  

Variegated Skink Trachylepis variegate     1 1  1 1 1 1 1  

Smith’s Desert Lizard Meroles ctenodactylus     1 1     1  1 

Knox’s Desert Lizard Meroles knoxii     1 1   1  1   

Western Sandveld Lizard Nucras tesellata     1    1   1  

Spotted Sand Lizard Pedioplanis lineoocellata pulchella     1       1  

Karoo Girdled Lizard Karusasaurus polyzonus  1   1 1   1   1  

Peer’s Girdled Lizard Namazonurus peersi  1 1  1   1 1   1  

Armadillo Girdled Lizard Ouroborus cataphractus VU/LC 1   1   1 1   1  

Dwarf Plated Lizard Cordylosaurus subtesselatus     1 1   1   1  

Namaqua Plated Lizard Gerrhosaurus typicus VU/LC    1   1 1   1  

Southern Rock Agama Agama atra     1 1   1   1  

Southern Spiny Agama Agama hispida     1 1  1 1 1 1   

Namaqua Dwarf Chameleon Bradypodion occidentale  1   1    1  1   

Desert Ground Chameleon Chameleo namaquensis  1  1     1 1 1   

SNAKES               
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Full Name Scientific Name IUCN/SARCA CITES Endemic Possible 

  Aquatic Terrestrial 

Previously 
Recorded* 

Recorded 
During 

Site Visit 
Marine 

River 
Bush 

Succulent 
Karoo 

Open / 
Grassland 

Sand 
Fynbos 

Rocky / 
Mountainous 

 
Coastal 

Duneveld 

Delalande’s Beaked Blind Snake Rhinotyphlops lalandei     1    1 1 1   

Common Egg Eater Dasypeltis scabra     1   1 1 1 1 1  

Coral Snake Aspidelaps lubricus     1   1 1 1 1 1  

Black-necked Spitting Cobra Naja nigricincta woodi     1     1  1  

Cape Cobra Naja nivea    1  R  1 1 1 1 1 1 

Brown House Snake Boaedon capensis     1   1 1 1 1 1  

Dwarf Beaked Snake Dipsina multimaculata     1    1  1 1  

Spotted House Snake Lamprophis guttatus     1   1    1  

Mole Snake Pseudaspis cana    1    1 1 1 1 1  

Sundevall’a Shovel-snout Snake Prosymna sundevalli     1   1   1 1  

Cross-marked Grass Snake Psammophis crucifer     1      1   

Namib Sand Snake Psammophis namibensis     1   1 1 1 1 1  

Karoo Sand Snake Psammophis notostictus     1   1 1 1 1 1  

Spotted Skaapsteker Psammophylax rhombeatus    1    1 1 1 1 1  

Puff Adder Bitis arietans    1  R  1 1 1 1 1 1 

Many-horned Adder Bitis cornuta     1       1  

Namaqua Dwarf Adder Bitis schneideri VU/(LC)    1      1  1 

               

Total 54 5 / 1 9 2 7 45 18 1       
               

 
* Recorded during Reptile Atlas Project from 3017DC, 3017DA, 3017CB, 3017DB quarter degree grid square 
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APPENDIX 3: LIST OF BIRD SPECIES 
 

Full Name  Scientific Name IUCN RD  S  E  Possible 

    Aquatic  Terrestrial 

Recorded: 
Dry 

Recorded: 
Wet Cst/Est Oc. Wet. R.B. Str. Grass. Fyn. Mtn. 

African Penguin Spheniscus demersus EN VU   1   1        

Black-necked Grebe Podiceps nigricollis     1  1   1      

Little Grebe Tachybaptus ruficollis     1     1      

Wandering Albatross Diomedea exulans VU VU R/V  1    1       

Black-browed Albatross Thalassarche melanophrys EN NT   1    1       

Shy Albatross Thalassarche cauta NT VU NBM  1    1       

Atlantic Yellow-nosed Albatross Thalassarche chlororhynchos EN NT   1    1       

Grey-headed Albatross Thalassarche chrysostoma VU VU V  1    1       

Southern Giant Petrel Macronectes giganteus  NT NBM  1    1       

Northern Giant Petrel Macronectes halli  NT NBM  1    1       

Spectacled Petrel Procellaria conspicillata VU E NBM  1    1       

White-chinned Petrel Procellaria aequinoctialis VU NT NBM  1    1       

Great-winged Petrel Pterodroma macroptera   NBM  1    1       

Kerguelen Petrel Lugensa brevirostris   V  1    1       

Sooty Shearwater Puffinus griseus NT  NBM  1    1       

Cory's Shearwater Calonectris diomedea   NBM  1    1       

Great Shearwater Puffinus gravis   NBM  1    1       

Manx Shearwater Puffinus puffinus   NBM  1    1       

Little Shearwater Puffinus assimilis   NBM  1    1       

Southern Fulmar Fulmarus glacialoides   R  1    1       

Pintado Petrel Daption capense   NBM  1    1       

Soft-plumaged Petrel Pterodroma mollis   NBM  1    1       

Blue Petrel Halobaena caerulea   V  1    1       

Antarctic Prion Pachyptila desolata     1    1       

European Storm Petrel Hydrobates pelagicus   NBM  1    1       

Leach’s Storm Petrel Oceanodroma leucorhoa   NBM  1    1       

Wilson’s Storm Petrel Oceanites oceanicus   NBM  1    1       

Black-bellied Storm Petrel Fregetta tropica   R/V  1    1       

Cape Gannet Morus capensis VU VU   1   1        

White-breasted Cormorant Phalacrocorax lucidus      1 1 1  1      

Cape Cormorant Phalacrocorax capensis NT NT   1  1 1        

Crowned Cormorant Phalacrocorax coronatus NT NT   1   1        

Bank Cormorant Phalacrocorax neglectus EN VU   1   1        

Reed Cormorant Phalacrocorax africanus     1     1      

Great White Pelican Pelecanus onocrotalus  NT   1   1  1      

Grey Heron Ardea cinerea      1 1   1      

Black-headed Heron Ardea melanocephala     1  1   1   1   

Little Egret Egretta garzetta     1   1  1      

Black Stork Ciconia nigra  NT   1   1  1      

White Stork Ciconia ciconia   NBM  1        1   

Greater Flamingo Phoenicopterus roseus  NT    1 1 1  1      

Lesser Flamingo Phoeniconaias minor NT NT   1  1 1  1      
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Full Name  Scientific Name IUCN RD  S  E  Possible 

    Aquatic  Terrestrial 

Recorded: 
Dry 

Recorded: 
Wet Cst/Est Oc. Wet. R.B. Str. Grass. Fyn. Mtn. 

Hamerkop Scopus umbretta     1     1      

Hadeda Ibis Bostrychia hagedash      1 1      1   

African Sacred Ibis Threskiornis aethiopicus     1  1 1     1   

Egyptian Goose Alopochen aegyptiaca      1 1 1  1      

South African Shelduck Tadorna cana      1 1   1      

Spur-winged Goose Plectropterus gambensis     1  1   1      

Maccoa Duck Oxyura maccoa NT     1    1      

Yellow-billed Duck Anas undulata     1     1      

African Black Duck Anas sparsa     1     1      

Cape Shoveler Anas smithii     1     1      

Cape Teal Anas capensis     1  1   1      

Red-billed Teal Anas erythrorhyncha     1     1      

African Fish Eagle Haliaeetus vocifer     1   1  1      

Black-chested Snake Eagle Circaetus pectoralis      1 1     1 1 1  

Martial Eagle Polemaetus bellicosus NT VU    1      1 1 1 1 

Verreaux’s Eagle Aquila verreauxii      1      1  1 1 

Booted Eagle Hieraaetus pennatus   NBM   1      1  1  

Jackal Buzzard Buteo rufofuscus    (*)  1 1     1 1 1 1 

Common (Steppe) Buzzard Buteo buteo   NBM  1       1 1 1  

Black Harrier Circus maurus VU NT  (*) 1  1     1 1 1  

Pale Chanting Goshawk Melierax canorus      1 1     1 1 1  

Yellow-billed Kite Milvus aegyptius   BM  1       1 1 1  

Black-shouldered Kite Elanus caeruleus     1       1 1 1  

Lanner Falcon Falco biarmicus  NT    1 1     1 1 1 1 

Peregrine Falcon Falco peregrinus  NT   1       1 1 1 1 

Rock Kestrel Falco rupicolus      1 1     1 1 1 1 

Greater Kestrel Falco rupicoloides      1 1     1 1 1 1 

Cape Spurfowl Pternistis capensis    (*) 1        1 1  

Grey-winged Francolin Scleroptila africana    (*) 1        1 1  

Helmeted Guineafowl Numida meleagris     1      1  1 1  

Common Ostrich Struthio camelus      1 1     1 1 1  

Common Quail Coturnix coturnix   NBM  1  1      1 1  

Common Moorhen Gallinula chloropus     1     1      

Red-knobbed coot Fulica cristata     1     1      

African Rail Rallus caerulescens     1     1      

Red-chested Flufftail Sarothrura rufa     1     1      

Secretarybird Sagittarius serpentarius VU NT    1 1     1 1 1  

Kori Bustard Ardeotis kori  VU    1      1 1   

Ludwig’s Bustard Neotis ludwigii EN VU   1  1     1 1   

Karoo Korhaan Eupodotis vigorsii     1       1 1   

Southern Black Korhaan Afrotis afra    *  1 1     1  1  

African Black Oystercatcher Haematopus moquini NT NT BM   1 1 1        

Pied Avocet Recurvirostra avosetta     1  1   1      
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Full Name  Scientific Name IUCN RD  S  E  Possible 

    Aquatic  Terrestrial 

Recorded: 
Dry 

Recorded: 
Wet Cst/Est Oc. Wet. R.B. Str. Grass. Fyn. Mtn. 

Black-winged Stilt Himantopus himantopus     1  1   1      

Common Ringed Plover Charadrius hiaticula   NBM  1   1  1      

Kittlitz’s Plover Charadrius pecuarius     1   1  1      

Three-banded Plover Charadrius tricollaris     1  1 1  1      

White-fronted Plover Charadrius marginatus      1 1 1        

Chestnut-banded Plover Charadrius pallidus NT NT   1   1        

Crowned Lapwing Vanellus coronatus      1 1      1   

Blacksmith Lapwing Vanellus armatus     1     1      

Grey Plover Pluvialis squatarola   NBM   1  1        

Ruff Philomachus pugnax   NBM  1   1  1      

Red Knot Calidris canutus   NBM  1   1        

Curlew Sandpiper Calidris ferruginea   NBM  1   1  1      

Sanderling Calidris alba   NBM  1   1        

Little Stint Calidris minuta   NB  1   1  1      

Common Sandpiper Actitis hypoleucos   NBM  1   1  1      

Wood Sandpiper Tringa glareola   NBM  1     1      

Marsh Sandpiper Tringa stagnatilis   NBM  1   1  1      

Common Greenshank Tringa nebularia   NBM  1   1  1      

Bar-tailed Godwit Limosa lapponica   NBM  1   1        

Eurasian Curlew Numenius arquata   NBM  1   1        

Common Whimbrel Numenius phaeopus   NBM  1   1        

Ruddy Turnstone Arenaria interpres   NBM  1   1        

Red Phalarope Phalaropus fulicarius   NBM  1    1       

Spotted Thick-knee Burhinus capensis      1 1     1 1 1  

Water Thick-knee Burhinus vermiculatus     1     1 1     

Burchell's Courser Cursorius rufus     1        1   

Double-banded Courser Rhinoptilus africanus     1       1 1   

Parasitic Jaeger Stercorarius parasiticus   NBM  1    1       

Long-tailed Jaeger Stercorarius longicaudus   NBM  1    1       

Pomarine Skua Stercorarius pomarinus   NBM  1    1       

Subantarctic Skua Stercorarius antarctica   NBM  1    1       

Cape Gull Larus vetula      1 1 1        

Caspian Tern Sterna caspia  NT   1   1  1      

Damara Tern Sterna balaenaru,  CR   1           

Hartlaub's Gull Chroicocephalus hartlaubii      1 1 1        

Grey-headed Gull Chroicocephalus cirrocephalus     1   1  1      

Sabine’s Gull Xema sabini   NBM  1   1        

Swift Tern Thalasseus bergii     1  1 1        

Sandwich Tern Thalasseus sandvicensis   NBM  1   1        

Common Tern Sterna hirundo   NBM  1  1 1        

Arctic Tern Sterna paradisaea   NBM  1   1 1       

Antarctic Tern Sterna vittata   NBM  1   1 1       

Little Tern Sterna albifrons   NBM  1   1        
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Full Name  Scientific Name IUCN RD  S  E  Possible 

    Aquatic  Terrestrial 

Recorded: 
Dry 

Recorded: 
Wet Cst/Est Oc. Wet. R.B. Str. Grass. Fyn. Mtn. 

Black Tern Chlidonias niger   V  1   1 1       

Whiskered Tern Chlidonias hybrida     1     1      

White-winged Tern Chlidonias leucopterus   NBM  1     1      

Namaqua Sandgrouse Pterocles namaqua      1      1 1   

Speckled Pigeon Columba guinea      1 1    1 1 1 1  

Red-eyed Dove Streptopelia semitorquata      1     1 1 1 1  

Cape Turtle Dove Streptopelia capicola      1 1    1 1 1 1  

Laughing Dove Streptopelia senegalensis      1 1    1 1 1 1  

Namaqua Dove Oena capensis      1 1    1 1 1   

Spotted Eagle-Owl Bubo africanus      1 1    1 1 1 1  

Western Barn Owl Tyto alba     1      1 1 1 1  

Cape Eagle-Owl Bubo capensis     1          1 

Fiery-necked Nightjar Caprimulgus pectoralis      1     1 1    

Freckled Nightjar Caprimulgus tristigma     1          1 

Common Swift Apus apus   NBM   1      1 1 1 1 

Alpine Swift Tachymarptis melba   BM  1  1     1 1 1 1 

Little Swift Apus affinis      1 1     1 1 1 1 

White-rumped Swift Apus caffer   BM  1       1 1 1 1 

Horus Swift Apus horus     1       1 1 1 1 

White-backed Mousebird Colius colius      1 1    1 1 1 1  

Red-faced Mousebird Urocolius indicus     1      1 1  1  

Pied Kingfisher Ceryle rudis     1   1  1      

European Bee-eater Merops apiaster   B/NBM  1      1  1 1  

African Hoopoe Upupa africana      1 1    1     

Acacia Pied Barbet Tricholaema leucomelas     1      1     

Ground Woodpecker Geocolaptes olivaceus    (*) 1          1 

Cardinal Woodpecker Dendropicos fuscescens     1      1     

Cape Clapper Lark Mirafra apiata    (*)  1 1     1  1  

Karoo Lark Calendulauda albescens    (*)  1 1     1  1  

Large-billed Lark Galerida magnirostris    (*)  1 1     1 1 1  

Red-capped Lark Calandrella cinerea     1  1      1   

Cape Long-billed Lark Certhilauda curvirostris    *  1 1      1 1  

Karoo Long-billed Lark Certhilauda subcoronata     1       1 1   

Spike-heeled Lark Chersomanes albofasciata      1 1     1 1   

Grey-backed Sparrow-lark Eremopterix verticalis      1      1 1   

Black-eared Sparrow-lark Eremopterix australis    (*) 1       1 1   

Greater Striped Swallow Cecropis cucullata   BM  1     1   1   

Barn Swallow Hirundo rustica   NBM   1     1 1 1 1 1 

Pearl-breasted Swallow Hirundo dimidiata      1    1 1     

White-throated Swallow Hirundo albigularis   BM  1     1      

Rock Martin Hirundo fuligula      1 1        1 

Sand Martin Riparia riparia   NBM  1     1      

Brown-throated Martin Riparia paludicola     1     1      
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Full Name  Scientific Name IUCN RD  S  E  Possible 

    Aquatic  Terrestrial 

Recorded: 
Dry 

Recorded: 
Wet Cst/Est Oc. Wet. R.B. Str. Grass. Fyn. Mtn. 

Banded Martin Riparia cincta     1        1   

Cape Crow Corvus capensis      1      1 1 1 1 

Pied crow Corvus albus      1 1     1 1 1 1 

White-necked Raven Corvus albicollis     1       1 1 1 1 

Grey Tit Parus afer    (*)  1 1     1  1  

Cape Bulbul Pycnonotus capensis    *  1 1    1 1  1  

African Red-eyed Bulbul Pycnonotus nigricans     1      1     

Olive Thrush Turdus olivaceus     1      1     

Karoo Thrush Turdus smithi    (*) 1  1    1     

Mountain Wheatear Oenanthe monticola      1 1        1 

Familiar Chat Cercomela familiaris      1 1        1 

Tractrac Chat Cercomela tractrac     1       1 1 1  

Sickle-winged Chat Cercomela sinuata    (*) 1       1 1  1 

Karoo Chat Cercomela schlegelii     1  1     1    

Capped Wheatear Oenanthe pileata      1 1      1  1 

African StoneChat Saxicola torquatus      1 1   1   1   

Ant-eating Chat Myrmecocichla formicivora      1 1     1 1  1 

Cape Robin-Chat Cossypha caffra      1 1    1     

Karoo Scrub Robin Erythropygia coryphoeus      1 1     1  1  

Willow Warbler Phylloscopus trochilus   NBM   1     1     

Cape Penduline-Tit Anthoscopus minutus      1      1  1  

Yellow-bellied Eremomela Eremomela icteropygialis     1      1     

Little Rush Warbler Bradypterus baboecala     1     1 1     

African Reed Warbler Acrocephalus baeticatus   BM   1    1 1     

Lesser Swamp Warbler Acrocephalus gracilirostris     1     1 1     

Cinnamon-breasted Warbler Euryptila subcinnamomea    (*) 1          1 

Cape Grassbird Sphenoeacus afer    (*) 1        1 1  

Chestnut-vented Tit-Babbler Sylvia subcaerulea      1 1    1 1  1  

Fairy Flycatcher Stenostira scita    (*)  1     1     

Layard’s Tit-Babbler Sylvia layardi    (*) 1  1    1 1  1  

Long-billed crombec Sylvietta rufescens     1      1 1  1  

Bar-throated Apalis Apalis thoracica     1      1     

Zitting Cisticola Cisticola juncidis     1     1   1   

Cloud Cisticola Cisticola textrix    (*) 1        1   

Grey-backed Cisticola Cisticola subruficapilla      1 1     1  1  

Levaillant’s Cisticola Cisticola tinniens      1 1   1      

Karoo Prinia Prinia maculosa    (*)  1 1     1  1 1 

Namaqua Warbler Phragmacia substriata    (*)  1 1    1     

Rufous-eared Warbler Malcorus pectoralis      1 1     1    

Fiscal Flycatcher Sigelus silens    (*)  1     1     

Spotted flycatcher Muscicapa striata   NBM  1      1     

Chat Flycatcher Bradornis infuscatus     1  1     1 1 1  

Cape White-eye Zosterops capensis    (*) 1      1     
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Full Name  Scientific Name IUCN RD  S  E  Possible 

    Aquatic  Terrestrial 

Recorded: 
Dry 

Recorded: 
Wet Cst/Est Oc. Wet. R.B. Str. Grass. Fyn. Mtn. 

Orange River White-eye Zosterops pallidus     1      1     

Pririt Batis Batis pririt     1  1    1     

Cape Wagtail Motacilla capensis      1 1   1      

Long-billed Pipit Anthus similis     1          1 

African Pipit Anthus cinnamomeus     1        1   

Cape Longclaw Macronyx capensis     1        1   

Common Fiscal Lanius collaris      1 1    1 1 1 1 1 

Bokmakierie Telophorus zeylonus      1 1     1 1 1  

Cape Glossy Starling Lamprotornis nitens     1      1     

Pale-winged Starling Onychognathus nabouroup     1       1   1 

Pied Starling Lamprotornis bicolor    (*)  1 1     1 1   

Common Starling Sturnus vulgaris   I  1  1    1 1 1 1 1 

Wattled Starling Creatophora cinerea     1  1    1  1   

Malachite Sunbird Nectarinia famosa     1  1     1  1 1 

Dusky Sunbird Cinnyris fuscus     1  1    1 1    

Southern Double-collared Sunbird Cinnyris chalybeus    (*)  1 1    1   1  

House Sparrow Passer domesticus   I   1 1    1 1 1 1 1 

Cape Sparrow Passer melanurus      1 1    1 1 1   

Southern Grey-headed Sparrow Passer diffusus     1      1     

Southern Masked Weaver Ploceus velatus      1 1    1  1   

Cape Weaver Ploceus capensis    (*)  1 1    1  1   

Southern Red Bishop Euplectes orix     1  1   1   1   

Yellow Bishop Euplectes capensis     1     1   1 1  

Pin-tailed Whydah Vidua macroura     1      1  1   

Common Waxbill Estrilda astrild      1    1 1  1   

Yellow Canary Crithagra flaviventris      1 1     1 1 1 1 

Cape Canary Serinus canicollis     1        1 1 1 

Black-headed Canary Serinus alario    (*) 1  1    1 1   1 

Damara Canary Serinus leucolaema     1          1 

Streaky-headed Seedeater Crithagra gularis     1      1 1    

White-throated Canary Crithagra albogularis      1 1     1  1 1 

Cape Bunting Emberiza capensis      1 1       1 1 

Lark-like Bunting Emberiza impetuani     1  1    1 1   1 

                   

Total 246     164 83 92 46 33 60 55 78 83 67 40 
        66% 34% 37% 19% 13% 24% 22% 32% 34% 27% 16% 
 
IUCN = International Union for Conservation of Nature (red list); RDB = Red Data Book; S = Status: R: Rare; V: Vagrant; BM: Breeding Migrant; NBM: Non-Breeding Migrant; E = Endemic; * = Full Endemic; (*) = Near Endemic 
Cst/Est = Coastal / Estuary; Oc. = Oceanic; Wet. = Wetland; R.B. = Riverine Bush; Str. = Strandveld; Grass. = Grassland/open areas; Fyn. = Sand Fynbos; Mtn. =Mountainous/Rocky areas. 
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APPENDIX 4: LIST OF MAMMAL SPECIES 
 

English Name Scientific Name IUCN RDB Historical Possible 
Recorded: 
Dry  

Recorded: 
Wet  Oceanic Aerial 

River 
Bush 

Succulent 
Karoo / 
Strandveld 

Open / 
Grassland 

Sand 
Fynbos 

Rocky / 
Mountainous Duneveld 

TERRESTRIAL MAMMALS                   

Golden Moles: AFROSORICIDA                 

Cape Golden Mole  Chrysochloris asiatica  DD  1      1    1 

Van Zyl's Golden Mole Cryptochloris zyli EN CR  1      1  1  1 

Grant's Golden Mole Eremitalpa granti  VU  1  1         

Elephant-shrews: MACROSCELIDEA          

Cape Rock Elephant-shrew Elephantulus edwardii    1         1  

Smith’s Rock Elephant-shrew  Elephantulus rupestris    1      1   1  

Round-eared Elephant-shrew  Macroscelides proboscideus    1      1 1    

Shrews: EULIPOTYPHLA          

Reddish-grey Musk Shrew  Crocidura cyanea    1       1  1  

Forest Shrew  Myosorex varius    1     1 1 1 1 1 1 

Greater Red Musk Shrew Crocidura flavescens    1       1    

Lesser Dwarf Shrew  Suncus varilla    1      1 1    

Bats: CHIROPTERA          

Straw-coloured Fruit Bat Eidolon helvum NT   1    1       

Egyptian Slit-faced Bat Nycteris thebaica    1    1       

Cape Horseshoe Bat  Rhinolophus capensis  NT  1    1       

Geoffroy’s Horseshoe Bat  Rhinolophus clivosus  NT  1    1       

Schreiber’s Long-fingered Bat  Miniopterus schreibersii NT NT  1    1       

Cape Serotine Bat  Pipistrellus capensis    1  1  1       

Long-tailed House Bat Eptesicus hottentotus    1    1       

Egyptian Free-tailed Bat  Tadarida aegyptiaca    1    1       

Baboons: PRIMATES          

Chacma Baboon Papio ursinus     1        1  

Hares: LAGOMORPHA          

Cape Hare  Lepus capensis     1     1 1    

Scrub Hare  Lepus saxatilis    1  1   1 1     

Rodents: RODENTIA          

Gray African Climbing Mouse Dendromus melanotis    1     1  1    

Large-eared Mouse  Malacothrix typica    1      1 1    

Short-tailed Gerbil  Desmodillus auricularis    1      1 1  1  

Hairy-footed Gerbil  Gerbillurus paeba    1        1  1 

Namaqua Rock Mouse  Aethomys namaquensis    1     1 1 1 1 1 1 

Pygmy Mouse  Mus minutoides    1     1 1 1 1 1 1 

House Mouse Mus musculus    1       1   1 

Four-striped Grass Mouse  Rhabdomys pumilio     1    1 1 1 1 1 1 

Brants's Whistling Rat Parotomys brantsii    1      1 1    

Littledale's Whistling Rat  Parotomys littledalei    1      1 1    

Karoo Bush Rat Otomys unisulcatus    1  1    1  1   

Vlei Rat  Otomys irroratus     1    1  1    

Spectacled Dormouse  Graphiurus ocularis    1         1  

http://www.iucnredlist.org/details/5628/0
http://www.iucnredlist.org/details/7931/0
http://www.iucnredlist.org/details/6443/0
http://www.iucnredlist.org/details/13972/0
http://www.iucnredlist.org/details/16270/0
http://www.iucnredlist.org/details/16271/0
http://www.iucnredlist.org/details/15662/0
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English Name Scientific Name IUCN RDB Historical Possible 
Recorded: 
Dry  

Recorded: 
Wet  Oceanic Aerial 

River 
Bush 

Succulent 
Karoo / 
Strandveld 

Open / 
Grassland 

Sand 
Fynbos 

Rocky / 
Mountainous Duneveld 

Porcupine  Hystrix africaeaustralis     1 1   1 1  1  1 

Dassie Rat  Petromus typicus  NT  1         1  

Namaqua Dune Molerat  Bathyergus janetta  NT   1 1      1  1 

African Mole Rat  Cryptomys hottentotus          1  1  1 

Carnovores: CARNIVORA          

Cape Fox  Vulpes chama    1     1 1  1   

Bat-eared Fox  Otocyon megalotis     1 1   1 1  1   

Black-backed Jackal Canis mesomelas    1     1 1  1 1  

Wild Dog Lycaon pictus EN EN 1      1 1 1 1 1 1 

Honey Badger Mellivora capensis  NT       1 1 1  1  

Striped Polecat  Ictonyx striatus    1     1 1 1 1 1 1 

Yellow Mongoose  Cynictis penicillata     1 1    1    1 

Small Grey Mongoose  Galerella pulverulenta     1 1   1 1 1   1 

Suricate  Suricata suricatta     1 1    1 1    

Small-spotted Genet  Genetta genetta     1    1 1  1   

Spotted Hyaena Crocuta crocuta  NT 1      1 1 1 1 1  

Brown Hyaena Hyaena brunnea NT NT  1     1 1    1 

Aardwolf  Proteles cristatus    1      1     

Caracal  Felis caracal    1     1 1  1 1  

African Wild Cat  Felis silvestris    1     1 1  1   

Small Spotted Cat Felis nigripes VU   1     1 1  1   

Cheetah Acinonyx jubatus VU VU 1       1 1 1   

Lion Panthera leo VU VU 1      1 1 1 1 1  

Leopard Panthera pardus NT  1      1 1  1 1  

Aardvark: TUBULIDENTATA          

Aardvark  Orycteropus afer     1 1   1 1 1 1   

Elephant: PROBOSCIDEA          

African Elephant Loxodonta africana VU  1      1 1     

Hyrax: HYRACOIDEA          

Rock Dassie  Procavia capensis     1 1       1  

Rhinoceroses: PERISSODACTYLA          

Hook-lipped Rhinoceros Diceros bicornis bicornis VU CR 1      1 1     

Antelope: RUMINANTIA          

Common Eland Tragelaphus oryx   1      1 1 1 1 1 1 

Gemsbok Oryx gazella   1      1 1 1    

Grey Rhebok Pelea capreolus    1      1   1  

Red Hartebeest Alcelaphus buselaphus   1       1 1    

Springbok Antidorcas marsupialis     1 1    1 1    

Klipspringer Oreotragus oreotragus    1         1  

Steenbuck  Raphicerus campestris     1 1    1 1 1   

Cape Grysbok Raphicerus melanotis    1     1 1  1   

Common (Grey) Duiker  Sylvicapra grimmia     1 1   1 1     

Terrestrial Sub-Total 68   10 42 16 15         

http://www.iucnredlist.org/details/5755/0
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English Name Scientific Name IUCN RDB Historical Possible 
Recorded: 
Dry  

Recorded: 
Wet  Oceanic Aerial 

River 
Bush 

Succulent 
Karoo / 
Strandveld 

Open / 
Grassland 

Sand 
Fynbos 

Rocky / 
Mountainous Duneveld 

MARINE MAMMALS          

Fur Seals: CARNIVORA          

Cape Fur Seal Arctocephalus pusillus    1  1 1        

Whales and Dolphins: WHIPPOMORPHA - CETACEA          

Dwarf Minke Whale Balaenoptera acutorostrata    1   1        

Bryde's Whale Balaenoptera edeni DD VU  1   1        

Sei Whale Balaenoptera borealis EN   1   1        

Fin Whale Balaenoptera physalus EN   1   1        

Blue Whale Balaenoptera musculus EN EN  1   1        

Humpback Whale Megaptera novaeangliae  NT  1   1        

Southern Right Whale Eubalaena australis    1   1        

Pygmy Right Whale Caperea marginata    1   1        

Southern Bottlenose Whale Hyperoodon planifrons    1   1        

Cuvier's Beaked Whale Ziphius cavirostris    1   1        

Gray's Beaked Whale Mesoplodon grayi DD   1   1        

Strap-toothed Beaked Whale Mesoplodon layardii DD   1   1        

Pygmy Sperm Whale Kogia breviceps DD   1   1        

Sperm Whale Physeter catodon VU VU  1   1        

Southern Right Whale Dolphin Lissodelphis peronii DD   1   1        

Killer Whale Orcinus orca DD   1   1        

False Killer Whale Pseudorca crassidens DD   1   1        

Pygmy Killer Whale Feresa attenuata DD   1   1        

Long-finned Pilot Whale Globicephala melas DD   1   1        

Risso's Dolphin Grampus griseus    1   1        

Heaviside's Dolphin Cephalorhynchus heavisidii DD   1   1        

Short-beaked Common Dolphin Delphinus delphis    1   1        

Dusky Dolphin Lagenorhynchus obscurus DD   1   1        

Atlantic Ocean Bottlenosed Dolphin Tursiops truncatus    1   1        

Marine Sub-Total 25   0 25 0 1         

Overall Total 93   10 67 16 16 25 8 30 49 30 28 23 17 

        27% 9% 32% 53% 32% 30% 25% 18% 
 
IUCN = International Union for Conservation of Nature (red list); RDB = Red Data Book 
 


