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species, and hence it is not mapped in those areas – Figure 4.8) 
  

 
Figure 4.8: The recorded distribution of Lachenalia sp nov (numbered squares) in the 
Namaqua National Park (green shaded area). The Zirco project area is shown as red 
outlines. 
 
Elegia sp nov. 
This species has the most restricted distribution of the focus species, as can be seen in Figure 4.9. 
In addition to this area it also occurs further south, west of Kotzesrus, where it is also very 
localised. Its total known range in the study area is 21km, in which it occupies less than 250ha. If 
one includes the Kotzesrus population this expands to a 70km range, and an occupied area of less 
than 320ha. Total population in the current study area is estimated to be about 3000 plants, of 
which no more than 25% are within the Namaqua National Park. With the inclusion of the 
Kotzesrus population the total population may be about 4000 plants.  The Roode Heuvel project 
area population occurs in an area of just over 200ha, which is about two thirds of the total known 
area for this species, and the property is thus very important in the context of this species.   
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Figure 4.9: The recorded distribution of Elegia sp nov (purple polygons) in the total study 
area. The species is common in the very restricted area where it occurs. The Zirco project 
area is shown as red outlines.  
 
Agathosma elata 
This species, although a perennial shrub, is very cryptic when not in flower. Even allowing for this it 
appears to be sparsely distributed, and is never very common, although it was found as far north 
as the Hondeklipbaai area. Given that it occurs as far south as the Vanrhynsdorp area, it has a 
total range of nearly 200km, and a possible area of occupation of up to 10 000ha. The species was 
not found in Focus Area 13, but was found in a large part of Area 10 (<100 plants) (Figure 4.10). 
The species was found at two locations within the Namaqua National Park (totalling about 50 
plants), but there are almost certainly more, undetected populations in the Park. The Roode 
Heuvel project area is estimated to support about 10% (50 plants) of the total estimated population 
(500 plants) of this rather rare, yet widespread species.  
 
Lampranthus procumbens 
This creeping succulent may be locally fairly common, and tends to occur in the transition between 
Sand Fynbos and Strandveld. It has previously been recorded as far north as the Kommagas 
dunes, and as far south as Kotzesrus – a total range of about 120km. The population found within 
the Namaqua National Park was relatively small (estimated to be 10% of the total population of an 
estimated 3000 plants), whereas the population on the Roode Heuvel project area may constitute 
as much as 20% of the total population (up to 600 plants). The main populations were actually 
found in Areas 10 and 13, together estimated to make up about 40% of the total population (Figure 
4.11).  
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Figure 4.10: The recorded distribution of Agathosma elata (purple polygons and numbered 
circles) in the total study area. The Zirco project area is shown as red outlines.  
 

 
Figure 4.11: The recorded distribution of Lampranthus procumbens (purple polygons) in the 
total study and project area. The Zirco project area is shown as red outlines.  
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Leucoptera nodosa 
This species was found to be fairly common in the Strandveld portions of the Namaqua National 
Park east of Skuinsbaai (estimated 400 plants), and Simon Todd recorded it as common in Areas 
10 and 13 (no estimate of population numbers). The population within the Roode Heuvel project 
area (<30 plants) is likely to constitute <1% of the total known population, although the population 
on Leeuvlei (about 400 plants) is still very significant.  
 
Both areas 10 and 13 were found to support significant populations of SCC (including others not 
discussed in this report), and contain good examples of the key botanical habitats, and are thus 
identified as potentially suitable biodiversity offset areas, along with the portion of land (De 
Klipheuvel) shown in Figure 4.10 which includes data point 1.  
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5. 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 a vegetation point of view. They allow for 
the fine-tuning of plans with a view to reducing potential environmental impacts at the planning 
stage of the development.  
 
5.1 PROTECTED AREAS 
 
Protected areas are areas that are already conserved. Areas in close proximity to the proposed 
development may be affected by the development and thus must be taken into account. The 
northwestern corner of Roode Heuvel borders on the Namaqua National Park (refer to Figures 3.1 
and 6.1), and in this regard it is important to note that areas within 10km of any National Park are 
regarded as “high biodiversity priority areas and have high risk for mining” according to the 
Biodiversity and Mining document recently published by DEA et al (2013). 90% of the Roode 
Heuvel property is within 10km of the Namaqua National Park boundary, and thus virtually this 
entire area can be regarded as a high biodiversity sensitivity area and high risk for mining. These 
buffer areas are defined in terms of Listing Notice 3 of the NEMA EIA Regulations (GN No. R546 of 
2010).  
 
5.2 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 does not 
appear to be relevant to this project as nearest areas earmarked for expansion are more than 5 km 
from the proposed mining area. This area is referred to as the “Namaqua” area, but it should be 
noted that the Namaqua National Park is still in its establishment and growth phase and may 
explore expansion into any adjacent areas of proven biodiversity value. 
 
5.3 NAMAQUA NATIONAL PARK MANAGEMENT PLAN (NNPMP) 
 
The Namaqua National Park was originally established to protect the diverse succulent and other 
flora of the region. The desired state was then developed in order to guide park management in 
facilitating protection and effective management of the Park. In order to achieve the vision of the 
Management plan a hierarchy of objectives has been established. These objectives aim to 
“manage the Namaqua National Park with stakeholder collaboration that enables the conservation 
and promotion of Namaqua’s internationally significant biodiversity and cultural heritage while 
supporting sustainable livelihood options in the region” (NNPMP, 2012).  The entire study area falls 
within the Priority Natural Area Buffer Zone (Figure 5.1), while the western part of Roode Heuvel as 
well as Leeuvlei is within the proposed expansion area of the Park (Figure 5.1). The Priority 
Natural Area zones are key areas required for the long term persistence of biodiversity in and 
around the park, in terms of pattern as well processes. This zone also includes the expansion 
footprint included for future park expansion (NNPMP, 2012). These areas are earmarked for 
developments that contribute to ensuring conservation friendly land-use, and activities should be 
restricted to already transformed areas and inappropriate development and negative land-use 
changes should be avoided. 
 
Given the internationally recognized and unique biodiversity, land/seascape and potential social-
economic importance, the expansion of the Namaqua National Park is a priority for SANParks. 
This expansion is also “in line with the National Biodiversity Strategy and Action Plan (NBSAP) 
objectives (DEAT 2005), namely: Strategic Objecive 5 (SO 5) - expanding the national protected 
area system towards 12% of the terrestrial area; and SO 3 - coordinated approach to the 
management of terrestrial & aquatic ecosystems” (NNPMP, 2012). These expansion areas were 
identified based on a number of studies, the most latest being the National Protected Areas 
Expansion Strategy (NPAES) (DEAT 2008).   
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The main objectives of the expansion strategy includes the improvement of conservation of 
ecological patterns and processes, biodiversity and the marine protected areas; the provision for 
wilderness areas, the avoidance of immediate and irreparable threats to biodiversity from the 
mining industry and the establishment of an economically sustainable park. 
 
5.4 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) (Namaqua Bioregional Plan, 2008). CBAs 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 5.2). Aquatic CBAs also occur within the 
project area. 
 
5.5 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 of 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 
5.3): 

 Sandveld 

 Strandveld 

 Lowland Succulent Karoo 

 Mountain Succulent Karoo 

 Fynbos 
 



Botanical Assessment Report – October 2014 

Coastal & Environmental Services    38   Zirco Roode Heuwel (Pty) Ltd 

 
Figure 5.1: Namaqua National Park, Buffer zone 
 

 
Figure 5.2: Namaqua District Municipality CBAs found within the project area 
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Figure 5.3: SKEP vegetation types found within the greater project area. 
 

 5.5.1 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 irreplaceability 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 5.4 
and 5.5). Furthermore, sand movement and river corridors overlap with the project area, 
particularly on Roode Heuvel. 
 

 5.5.2 Leslie Hill Succulent Karoo Trust Priority Areas 
 
No part of the study area falls within any of the identified priorities for the Leslie Hill Succulent 
Karoo Trust, a private funding body set up to finance purchase of succulent plant conservation 
priority areas.  
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Figure 5.4: SKEP Geographic priority areas relevant to the project. 
 

 
Figure 5.5: Botanical priority areas identified by SKEP 
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6. SENSITIVITY 
 
6.1 REGIONAL DISTRIBUTION OF SCC AND ECOLOGICAL SENSITIVITY OF THE SITE 
 
Five areas or features of particular conservation concern have been identified in the prospecting 
area (sensitivity of the coastal areas are discussed separately in Section 6.3 below). Every attempt 
should be made to avoid these areas during mining operations. These features are:  
 

1. Wetlands and rivers  
2. Steep slopes, rocky areas and areas with shallow soils, including the Soutfontein calcrete 

outcrops 
3. The northern Sand Fynbos area 
4. Outeep quartz patches 
5. The main population of Leucoptera nodosa 

 
It will be possible to avoid all of these areas, except for portions of the Northern Sand Fynbos. 
  
Wetlands and rivers constitute features of conservation concern as they are process areas, and 
important in an arid area like this. They are essential for ecosystem functioning and process, and 
provide niche habitats for a variety of plants and animals. The areas have a 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.  
 
Some 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 at all costs, and will require adequate buffers. 
It is important to note that these small drainage lines have been included in the proposed corridor 
as defined in Section 6.2 below and will not be impacted on (refer to Figure 6.1). 
 
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 habitats. These areas exist 
throughout the eastern section of Leeuvlei in the Klipkoppe 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. The extensive calcrete outcrops south of Soutfontein are similarly important 
reptile habitats, and also support the rare Dicrocaulon ramulosum vygie (Plate 6.1). This is the only 
part of the study area in which this species occurs. Due to the sensitivity of this area the majority of 
the areas identified as Klipkop Shrubland (91 %) has been incorporated into an ecological corridor 
(Figure 6.1) and thus will not be impacted on by mining activities or the construction of associated 
infrastructure. Only a small portion of this vegetation type (9 %) will be impacted on by mining 
activities in the southern section of Leeuvlei.  
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Plate 6.1: Dicrocaulon ramulosum is a rare vygie only known from the Hondeklipbaai to 
Groen River area, and shown here on the Soutfontein calcretes (shallow soil habitat) just 
south of the Bitter River, the only place in the study area where it was found.  
 
 
Significant concentrations of populations of plant SCC (>10 such species) are also considered to 
be indicative of areas of Very High sensitivity, and this is the primary reason for the identification of 
the northern Sand Fynbos as an area of Very High sensitivity. Sixty five percent (65% or 15 SCC) 
of the 23 SCC in the study area are found within the Namaqualand Sand Fynbos, which is also one 
of the primary target habitats for mining operations.  All 15 SCC known from the Sand Fynbos are 
found within the northern Sand Fynbos, including all the most localised species, and the two 
undescribed species (Elegia and Lachenalia).  All 15 SCC known from the Sand Fynbos in the 
study area are found within the proposed mining area, but none are restricted to this area, and all 
are present either in the northwestern or northeastern corners of Roode Heuwel - that are not part 
of the proposed mining area – and these areas should thus serve as critical offset conservation 
areas should mining proceed. Each of these “conservation corners” is about 900ha in extent, and 
the northwestern one is adjacent to the Namaqua National Park. It is important to note that of the 
15 SCC that occur within this area, 10 species have a distribution of 5% or less of the known 
population within the prospecting area and thus it is suggested that the sensitivity of this area be 
reduced from VERY HIGH to HIGH. In addition to this, 54.5% of the northern Sand Fynbos has 
been incorporated into the proposed ecological corridor and thus will not be impacted upon. 
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Figure 6.1: Vegetation map and ecological corridors 
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Figure 6.2: Sensitivity map and ecological corridors 
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Table 6.1 below shows the SSC that occur within this vegetation type and their percentage 
distribution within both the propecting area and the mine footprint. 
 
Table 6.1 - List of plant species of conservation concern recorderd in the sand fynbos vegetation 
type, and the regional importance of the population in the study area.   
 
 Red 

List 
Status  

% of 
known 
populatio
n in 
proposed 
mining 
area 

% of 
known 
populatio
n in 
project 
area (excl 
mine area) 

Significanc
e of mining 
area 
population 

Significanc
e of 
prospecting 
area 
population 

1. Agathosma elata EN 10 2 MEDIUM LOW 

2. Argyrolobium velutinum EN 5 10 LOW - 
MEDIUM 

LOW -
MEDIUM 

3. Aspalathus albens VU 2 5 LOW LOW 

4. Caesia sabulosa VU 2 2 LOW LOW 

5. Calobota lotononoides NT 5 2 LOW LOW 

6. Elegia sp nov STBA 5 30 MEDIUM HIGH 

7. Eriospermum arenosum VU 3 2 LOW - 
MEDIUM 

LOW 

8. Hermannia sp nov STBA 3 3 LOW LOW 

9. Lachenalia sp nov 
(arenicola) 

STBA 5 1 MEDIUM LOW 

10. Lampranthus procumbens VU 20 10 HIGH MEDIUM 

11. Leucoptera nodosa VU 1 20 LOW HIGH 

12. Leucospermum rodolentum VU 2 5 LOW MEDIUM 

13. Metalasia adunca NT 2 2 LOW LOW 

14. Muraltia obovata VU 5 5 LOW - 
MEDIUM 

LOW - 
MEDIUM 

15. Wahlenbergia asparagoides VU 2 3 LOW LOW 

 
As can be seem from the table above, and based on additional surveys undertaken outside of the 
prospecting area, only 2 of the SCC (Agathosma elata and Leucoptera nodosa) have more than 
10% of the known population located within the mining area. In addition to these two species, three 
other species, Argyrolobium velutinum, Elegia sp nov and Lampranthus procumbens have more 
than 10% of the known population located within the prospecting area. The following should 
however be noted from Figure 6.3 below: 
 

 Agathosma elata - 10% of known population within the mining area. Figure 6.3 shows that 
the majority of this species (75%) have been incorporated into the proposed ecological 
corridors 

 Elegia sp. Nov - 30% of known population occurs within the prospecting area. Figure 6.3 
shows that the entire population has been included in the proposed ecological corridor.  

 Lampranthus procumbens - 20% of known population occurs within the mining area and 
10% within the prospecting area. Figure 6.3 shows that more than a third (35%) of this 
population has been included in the proposed corridor. This figure also shows that this 
species is widely spread outside of the prospecting area. 

 Leucoptera nodosa - 20% of known population occurs within the prospecting area. Figure 
6.1 shows that the main population of Leucoptera nodosa, and a buffer of 100m, have been 
incorporated into the proposed ecological corridors. 

 Argyrolobium velutinum - 20% of known population occurs within the prospecting area. This 
species was found in all major areas surveyed in and outside the prospecting area, but 
typically widely scattered in Sand Fynbos. 
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Based on the above, it can be concluded that the majority of the populations of the SCC that are 
present within the prospecting area have been incorporated into an ecological corridor that will be 
protected from any development. 
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Figure 6.3: Distribution of SCC within the propecting area 
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Quartz patches usually harbour many interesting and unusual species (as they are stable and 
cooler), but the ones near the Outeep river (on Leeuvlei) proved to be exceptionally interesting. 
Two completely new vygie species were discovered here (see Plates 4.5 and 4.6), and these will 
be described by Dr C. Klak of the Bolus Herbarium. To date these species are only known from 
this single 5ha area (nearby quartz patches were checked), and may in fact occur nowhere else. In 
addition to these major finds there were three other SCC in this habitat, and there may also be 
others that were not found. This area thus clearly has a Very High conservation value and 
sensitivity and has accordingly been included into an ecological corridor (Figure 6.3).  
 
To summarize, of the 23 SCC identified within the prospecting area, 6 occur within the area 
classified as hardeveld. These species are Phyllobolus tenuiflorus, Pelargonium caroli-henrici, 
Othonna lepidocaulis, Jacobsenia sp nov, Cheiridopsis sp nov and Aloe krapohliana. Two of these 
species, Jacobsenia sp nov and Cheiridopsis sp nov, are undescribed and 100% of the known 
population occurs within the prospecting area. The sensitivity of these species are thus rated as 
VERY HIGH (refer to Table 6.2). As shown in Figure 6.3 above these species are limited to the 
area identified as Outeep Quartz which have been incorporated (in its entirety) into the proposed 
ecological corridor and thus will not be impacted on by the proposed development. 
 
Table 6.2: List of plant species of conservation concern recorderd in the Outeep Quartz vegetation 
type, and the regional importance of the population in the study area.   
 Red List 

Status  
% of known 
population in 
proposed 
mining area 

% of known 
population in 
project area 
(excl mine area) 

Significance 
of mining 
area 
population 

Significance 
of 
prospecting 
area 
population 

1. Aloe krapohliana DDD 0 2 LOW LOW 

2. Cheiridopsis sp nov STBA 0 100 LOW VERY HIGH 

3. Jacobsenia sp nov STBA 0 100 LOW VERY HIGH 

4. Othonna lepidocaulis Rare 0 25 LOW VERY HIGH 

5. Pelargonium caroli-henrici Rare 0 10 LOW MEDIUM 

6. Phyllobolus tenuiflorus VU 0 10 LOW MEDIUM 

 
The main population of Leucoptera nodosa, and a buffer of 100m, has been given a Very High 
sensitivity as this area supports more than 50% of the total known population (>100 plants) of this 
Vulnerable and rare species. This population, including the buffer area have been incorporated into 
the proposed ecological corridor as depicted in Figure 6.1.  
 
6.2 ECOLOGICAL CORRIDORS 
 
Ecological corridors where formulated based on the ecological sensitivity and distribution of SCC 
described in Section 6.1 above.  
 
The corridors proposed incorporate the following sensitive areas (please refer to Figures 6.1-6.2): 
 

 54% of the northern sand fynbos 

 100% of the Outeep Quartz 

 91% Klipkop Shrubland 

 The Bitter River 

 The Groen River (with the exception of the area where the pipeline and servitude crosses 
the Groen River) 

 Small drainage lines are present in the eastern section of Leeuvlei 

 The Outeep River (tributary of the Bitter River) 

 100% Soutfontein Calcrete 

 100% of the main population of Leucoptera nodosa 
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In addition to the above proposed corridor, a north-south corridor will also be required. This 
corridor is particularly important in the case of the primary target habitat – Namaqualand Sand 
Fynbos. This vegetation type has a north – south regional distribution, through the western half of 
the study area (mainly on Roode Heuwel), and it is part of a largely continuous strip of habitat that 
runs from northeast of Hondeklipbaai in the north to the Olifants River in the south. However, due 
to the progressive nature of the rehabilitation process, there will always be a corridor from north to 
south through the project area. This can be seen from the mine path depicted in Figure 6.3 below. 
Thus, for the first 5 years of mining, rehabilitation must focus on the years 1-4 area to ensure that 
at least one 300m wide north – south ecological corridor can be re-instated. This will necessitate 
leaving a portion of the year 20 mining area in an undisturbed state along the western edge of the 
project area, to ensure there is a north-south linkage. During the first 5 years of mining this corridor 
will be presented by years 6 to 19. Thus, based on the mine path provided a permanent corridor 
along the western edge of the project site is not required as long as there is always a link between 
the northern and southern borders of the project site. This link would, in any event, be provided by 
the portion of land to the west of Roode Heuvel, as it is highly unlikely any mining will take place in 
the next 5 years, since exploration and project development activities in this area have been 
limited, and 5 years is approximately how long it would take to get a project up and running from 
scratch.  
 

 
Figure 6.4: The mine path, indicating the years each parcel will be mined.  
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6.3 ECOLOGICAL SENSITIVITY OF THE COASTLINE 
 
The shelly coastal platform at Gulley Intake 3 is highly unusual, and seems to be either a very 
large midden, or a massive natural accumulation of old limpet shells. It is unusually close to the 
high water mark (HWM) for a midden (<20m), but this may be a function of its age and sea level 
change. The area thus has not only archaeological or geomorphological value, but also supports 
the only population of the perennial daisy Oncosiphon schlechteri found in the study area. This 
Endangered species is a poorly known Namaqualand coastal endemic, and its occurrence here 
means the area is of High sensitivity. This is reinforced by the presence of what appears to have 
been Limonium decumbens (unfortunately not collected or photographed), also a very poorly 
known Namaqualand coastal endemic Red Listed as Data Deficient.  
 
The dunes at Gulley Intakes 1 and 4 support the only study area populations of Helichrysum 
dunense. This Vulnerable species is locally common, but curiously patchy, and is not present in 
seemingly identical dune habitat nearby, making these areas of High sensitivity.  
 
The prefered position of the gully intake is Gulley Intake 5 and thus it is not anticipated that the 
ecologically sensitive coastal areas will be impacted on by the proposed project. Figure 6.5 to 
Figure 6.8 shows the sensitive areas along the coastline. 
 

 
Figure 6.5: Sensitivity map of the coastal assessment area 
 


