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1. INTRODUCTION 

Galago Environmental was appointed to conduct a ridge ecological assessment along the 

proposed Eskom power line and Switching station on portions of the farm Vlakfontein 303 IQ 

and Rietfontein 301 IQ. The aims of the study were to determine the classification and to 

describe the ecology and biodiversity of the ridge along the proposed powerline route.  

 

The term ridge refers to rocky outcrops, hills, koppies, mountains, kloofs, gorges, or ñany 

topographic feature in the landscape that is characterized by slopes of 5° or more (i.e. > 8.8%, > 

1 in 11 gradient), as determined by means of a GIS digital elevation modelò (GDACE, 2001). 

 

Ridges offer similar opportunities as formal gardens, including recreation and relaxation, 

although the former incorporates conservation and education. However, conservation of natural 

areas within the urban environment has certain challenges, especially in terms of migration, 

genetic-material exchange, and the persistence of small populations of fauna and flora. The 

theory of island biogeography is likely to apply to these increasingly isolated natural areas and 

planning should take this into consideration (Ellery et al, 2001). ñHeavily modified landscapes 

can create barriers to movement and can lead to inbreeding and local extinction, especially if 

populations are not replenished by immigrationò (Michael et al, 2010). 

 

Studies of diversity by Burnett et al. (1998) proved that areas of high geomorphological 

heterogeneity also display high diversity for all plant types, combinations and communitites. It 

follows that these areas provide a greater variety of potential niches for biota than homogenous 

landscapes. It can be reasonably assumed that faunal communities associated with a particular 

floral community will also be considerably more diverse in spatially heterogeneous 

environments (GDACE, 2001). Furthermore, Burnett et al. (1998) showed that variability in 

species dominance was significantly higher in more heterogeneous geomorphological areas. 

The majority of variability in plant richness and diversity was accounted for by aspect and 

drainage variation. 

 

Ridges are characterized by high spatial heterogeneity due to the range of differing aspects 

(north, south, east, west and combinations thereof), slopes and altitudes all resulting in differing 

soil (e.g. depth, moisture, temperature, drainage, nutrient content), light and hydrological 

conditions. The temperature and humidity regimes of microsites vary on both a seasonal and 

daily basis. Biotic communities vary between the tops and bottoms of koppies (GDACE, 2001). 

 

Nutrient and water accumulation is affected by rock weathering and substrate irregularities, 

which results in a mosaic of habitats on a microtopographic scale. Roughness of substrate 

determines the composition of plant community parameters and microrelief influences functional 

groups within a range of adaptive plant strategies. Two limiting factors of substrate include 

water shortage and mechanical resistance to root growth (Do Carmo et al, 2016). 

 

Gauteng covers an area of 18 179km2 in central north-east South Africa and, with approximately 

12.3 million people, is the countryôs smallest and most densely populated province. The region 

is a magnet for those seeking better livelihoods. Gautengôs population grew at an average 

annual rate of 2.7% between 2001 and 2011, surpassing the national average of 1.5%. Fifty-two 

percent of this growth was attributable to immigration with the remainder due to natural births 

(StatsSA, 2013). Gauteng will have approximately 5,4 million households by 2020, a doubling of 
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household numbers over the two decades from 2001 (GCRO, 2013). With the explosive 

population growth and associated increasing urbanization of the region, well-informed, scientific 

landuse planning is essential to ensure the sustainable use of resources. 

 

The ridges of Gauteng form essential habitat for many threatened or Red Data plant species. 

The following statistics on Gauteng vegetation are noteworthy: 

- 65% of Red Data plant species have been recorded growing on ridges in the province  

- 42% of Red Data plant species are limited exclusively to this habitat type and the majority 

of endemic species are limited exclusively to the ridge habitat. 

- 71% of Gautengôs endemic plant species, i.e. plant species that occur nowhere else in the 

world, have been recorded on ridges (GDACE, 2001). 

 

Alien invasive vegetation competes with indigenous vegetation for resources, such as space, 

nutrients and water. Often the exotic vegetation is a stronger competitor, because their natural 

enemies are not present in areas where they do not naturally occur. A study on lizard species in 

the rocky outcrops in remnant urban bushland of Australia revealed that species richness was 

significantly lower in sites that had a high ratio of exotic: indigenous plant species. It follows that 

if invasion by exotic plant species continues, lizard species requiring indigenous plant 

communities will become increasingly vulnerable to local extinction (Jellinek et al, 2004). 

 

The following species types are ecologically important in an ecosystem:  

Á Indicator species indicate the status of other species and key habitats or the effects of 

an impact, 

Á Keystone species have greater effects on ecological processes than would be 

predicted from their abundance or biomass alone, 

Á Ecological engineers alter the habitat and, in doing so, modify the fates and 

opportunities of other species, 

Á Umbrella species either have large area requirements or use multiple habitats and thus 

overlap the habitat requirements of many other species, and 

Á Link species exert critical roles in the transfer of matter and energy across trophic 

levels (of a food web) or provide critical links for energy transfer within complex food 

webs (ESA, 2000). 

 

Insect pollinators are a keystone group of species since more than two-thirds of flowering plants 

require them for successful reproduction. A decline in pollinators can lead to diminished seed 

production and fewer viable offspring, which affects any other species that feed on plant seeds 

or fruits. Land-use changes have negatively impacted plant pollinators in both North America 

and Europe. Where land was converted to agriculture or urban areas, pollinator density 

decreases due to the reduced amount of indigenous vegetation available to pollinators. 

Similarly, habitat fragmentation and pesticide use can reduce or eliminate pollinator populations 

(ESA, 2000). Similarly, many plant species are dependent on faunal species, as well as 

environmental mechanisms, for seed dispersal.  

 

Pollination is of particularly important value in ridges, considering the current major pollination 
crisis. Disruption of pollination systems, and declines of certain types of pollinators, including 
the honeybee, have been reported on every continent except Antarctica. The crisis, which will 
have a major impact on both natural and agricultural systems, has been caused by habitat 
fragmentation and other changes in land use, agriculture and grazing, pesticide and herbicide 
use, and the introduction of non-native species (GDARD, 2001). Below is an example of 
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pollination seen on site, which is an ecological process that needs to be protected by means of 
promoting connectivity and habitat conservation. 
 

 
Figure 1: Eurema brigitta brigitta (Broad-bordered Grass Yellow) known to occur on site 

(Bathusi, 2016). 
 

Predator-prey relationships form part of the ecology of the ridges on site. Predator species also 

control pest species and keep prey populations under control (Olivier et al, 2015). 

 

Environmental change is not uncommon, as ecosystems are naturally subject to periodic and 

persistent changes. However, anthropogenic activities leading to land-use change, carbon 

emissions, nitrogen-cycle disruption, and invasive species introductions are accelerating the 

rate and the intensity of environmental change. Rapid changes to the abiotic environment might 

modify local and regional species pools through environmental filtering and disruption of biotic 

interactions, leading to changes in the characteristics and interactions that affect ecosystem 

functioning (Oliver et al, 2015). 

 

2. OBJECTIVES OF THE STUDY 
 
ñ1) Applications involving activities on a ridge that must be subjected to an environmental 

impact assessment in any form must, in addition to any other requirements of law, be supported 

by a study or studies which, as a minimum, describe ï 

(a) the ecological conditions ï including the functional, hydrological and compositional 

aspects ï of the ridge, 

(b) flora and fauna ï including any mammals, birds, reptiles, amphibians and invertebrates - 

that are present on the ridge, 

(c) the impacts of the proposed activity on a) and b), 

(d) the stability of the slope and any implications thereof for the application, and 
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(e) the cultural, historical, open space and visual value aspects as well as the current use 

and value of the ridge for social purposes and the extent to which the proposed activity 

will impact on these uses or values." 

 

"2) Applications involving developments on a ridge falling within Class 1, 2 or 3 must also be 

supported by a study on service provision and access. The study on service provision and 

access must, as a minimum, describe the location of access roads to the site; what services are 

available; and - if no services are available - how the site will be serviced and the impact that 

any new infrastructure contemplated may have on the ridgeò (GDACE, 2001). 

 

3. SCOPE OF STUDY 
 
This report:  

¶ Applies to the study site as described in subsection 4.1,  

¶ Briefly describes the biotic and abiotic factors observed during the site visit and report 

reviews,  

¶ Provides recommendations about the protection of ecologically sensitive areas along 

the proposed route in accordance with relevant legislation and guidelines, 

¶ Indicates protected areas, red listed species and estimated alien vegetation cover, 

¶ Briefly describes connectivity with natural vegetation in surrounding areas,  

¶ Evaluates the impacts on the functional and compositional habitat aspects, and  

¶ Recommends mitigation measures to reduce or minimise impacts, should the proposed 

route be approved. 

 

4. STUDY AREA 
 

4.1 The study site 
 
The proposed route of the Etna Power line (Figure1) is as follows: From the existing Etna MTS, 

which is situated north-east of Lenasia South, it runs west of and parallel to the R553 (Golden 

Highway) and veers off to the west of Zakaryya Park to the existing Lehae Switching Station 

and continues north towards the Klip River just opposite the Olifantsvlei Municipal Nature 

Reserve. It continues in a westerly direction parallel to the Klip River and ends at the Trade 

Route Switching Station, north of Klipspruit Valley, Lenasia.  
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Figure 2: Locality map of the study area. 

 

5. METHOD 
 
A desktop study of the ridge class and potential surrounding ridges (within 200m) was done 

before the site visit. Information about the vegetation, avifauna, herpetofauna and mammals, 

specifically relating to Red-listed species, were obtained from specialist studies done for the 

specific site. Information on watercourses and related buffer zones was also obtained from a 

site specific specialist study. The GDARD Ridges Guidelines (2001; (Table 1) as well as the 

GDARD Requirements for Biodiversity Assessments (V.3, 2014) were consulted in the 

compilation of this report. 

 

The proposed powerline route was inspected on 8 December 2016 to determine whether the 

proposed route will impact on the ridge ecology, habitat and species that are likely to occur on 

or around the site. 
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Table 1: Ridge Type Requirements as prescribed by GDARD, 2001. 

Ridge Type % of Gauteng 
Ridges 

% Transformed Policy 

Class 1 47% 0 ï 5% No further development allowed 
200m buffer zone of low impact development 

 
 

Class 2 40% 5 ï 35% Low impact only (< 5% of property) 
200m buffer zone of low impact development 

 
 

Class 3 8% 35 ï 65% Low impact areas (< 5% of property) and high impact 
areas (except if open space >/4ha or Red data species 
occurs) 

 
 

Class 4 5% 65 ï 100% Can develop >5% of property (except if open space 
>/4ha or Red data species occurs) 
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Climatological information was obtained from Mucina and Rutherford (2006). Geological 

information was obtained from ArcGIS (Accessed December, 2016), Locality maps were 

obtained from Planet GIS and information about the Critical Biodiversity Areas and Ecological 

Support Areas were obtained from the GDARD C-Plan 3.3 (2014).  

 

The study site was evaluated in terms of compositional aspects, including Red Data species, 

geology and substrate heterogeneity, and topography and habitat availability. Factors such as 

exotic vegetation, species cover and utilization (trade or collect) of specific species were also 

considered. The functional aspects of the ridge habitat were assessed by considering the 

connectivity of the ridge to other ridge areas, as well as to adjacent areas of natural vegetation. 

Impacts on the ridge ecology were rated, discussed and mitigation measures proposed. 

 

6. RESULTS 
 

6.1 Climate 
 
The study area is located in the Mesic Highveld Grassland Bioregion, more specifically spatially 

represented within the following ecological types (as defined by Mucina and Rutherford, 2006)  

¶ Carletonville Dolomite Grassland (Vulnerable); 

¶ Eastern Temperate Freshwater Wetlands (Vulnerable); 

¶ Gauteng Shale Mountain Bushveld (Vulnerable); and 

¶ Soweto Highveld Grassland (Endangered) (Bathusi, 2016) 

 

The landscape of the Carletonville Dolomite Grassland is highly variable with extensive sloping 

plains and rocky ridges that are elevated slightly above the undulating surrounding plains. The 

study site is situated in a summer-rainfall region with an average annual rainfall of between 570 

mm to 730 mm with cool-temperate climate and continentality (high extremes between 

maximum summer and minimum winter temperatures, frequent occurrence of frost, large diurnal 

thermic difference, especially in autumn and spring) (Mucina and Rutherford, 2006).   

 

Gauteng Shale Mountain Bushveld occurs mainly on the ridge of the Gatsrand south of 

Carletonville ï Westonaria ï Lenasia. It also occurs as a narrow band along the ridge that runs 

from a point between Tarlton and Magaliesberg in the west, through Sterkfontein, Pelindaba, 

Atteridgeville to Klapperkop and Southeastern Pretoria in the east. Altitude varies between 1 

300 and 1 750 m (Bathusi, 2016). 

 

The Soweto Highveld Grassland has summer rainfall and cool-temperate climate with high 

extremes between maximum summer and minimum winter temperatures, frequent frosts and 

large thermic diurnal differences, especially in autumn and spring.  

 

6.2 Geology 
 
The proposed route falls in an area consisting of shale and quartzite, as well as in a dolomitic 

area (Figure 3). 
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Figure 3: Geology of the study site showing the proposed powerline route in red (ArcGIS, 

accessed December 2016). 

 

 
Figure 4: Weathering quartzite substrate on ridges found on the study site 










































