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1. INTRODUCTION 
 
Galago Environmental CC was appointed to undertake a reptile and amphibian habitat 
survey for Kyalami Pipeline Group (elsewhere referred to as the study site), scheduled 
for the construction of a water pipeline.  

 
The objective was to determine which species might still reside on the site. Special 
attention had to be given to the habitat requirements of all the Red Data species, which 
may occur in the area. This survey focuses on the current status of threatened 
herpetofauna species occurring, or which are likely to occur on the proposed 
development site, and a description of the available and sensitive habitats on the site. 
 
2. OBJECTIVES OF THE HABITAT STUDY 
 

• To assess the current status of the habitat component and current general 
conservation status of the property; 

• To highlight potential impacts of the development on the herpetofauna of the 
study site; and 

• To provide management recommendations to mitigate negative and enhance 
positive impacts should the proposed development be approved. 

 
3. SCOPE OF STUDY 
 

This report:  

• Is a survey of reptile and amphibian habitats, with comments on preferred 
habitats; 

• Comments on ecologically sensitive areas;  

• Evaluates the conservation importance and significance of the site with special 
emphasis on the current status of resident threatened species;  

• Offers recommendations to reduce or minimise impacts, should the proposed 
development be approved. 

 

4. STUDY AREA 
 
This study site lies in the quarter degree grid cell 2528CC. The entire area is about 150 
hectares in extent and lies just south of the Witpoort/Beauliea Bird Sanctuary and the 
Kyalami Country Club in the Kyalami Agricultural Holdings.  A small tributary of the 
Jukskei River forms part of the eastern side of the study site.   
 
The proposed stormwater pipeline on the study site is intended to drain stormwater from 
the hard surfaces of a proposed new shopping centre on the corner of the R55 and Main 
Road (M71), Kyalami and will probably also drain runoff water from the R55 itself. 
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The major portion of the stormwater pipeline will run along existing servitudes and in 
road enclosures, and will thus not cause any inconvenience or damage on any of the 
adjacent private properties.  Only the final portion of the pipeline is scheduled to run 
through established smallholdings. 
 
The pipeline will start on the corner of Main Road and Hawthorne Road, which leads to 
the security access control gate of the Beauliea Estate (25º 58.863’S; 28º 04.208’).  The 
pipeline will run in a servitude in a WNW direction, initially along the Beauliea (Witpoort) 
Bird Sanctuary and after that along the Kyalami Golf Range.  At 25º 58.719’S; 28º 
03.319’E the route extends outside the Beauliea Estate and veers WSW along Rena 
Road, which becomes MacInnes Road once it crosses Zinnia Street.  At 25º 59.188’S; 
28º 02.475’ the route veers WSW to traverse smallholdings such as Holdings 21 (Rem. 
of 20), 22, 25 and 27.  The last portion of the route again runs in a road servitude 
(McIntyre Street), before it enters the only portion of undeveloped grassland (25º 
59.144’S; 28º 02.094’) adjacent to a large dam, where the stormwater will be 
discharged. 
 
Nominally, the site falls in the Egoli Granite Grassland veld type (Mucina and Rutherford, 
2006), apart from the final portion in the undeveloped grassland along the dam, the 500 
metre along the study site has entirely been converted into residential suburbs. 
 
The overflow of the dam, which will serve as a receptacle for the stormwater, runs into 
another dam and the overflow of these eventually drains into the Jukskei River. The 
topography of the site is the undulating plains typical of the Highveld Grasslands of the 
interior. 
 

 

Proposed 
pipeline route 

Figure 1: Locality map of the study site. 
 

Herpetofauna Report: Kyalami pipeline group           June 2011 4 of 15 pages  



5. METHOD 
 
A site visit was conducted on 19 of February 2011.  During this visit the observed and 
derived presence of reptiles and amphibians associated with the recognised habitat 
types of the study site were recorded.  This was done with due regard to the well-
recorded known distributions of Southern African herpetofauna, coupled with the 
qualitative and quantitative nature of recognised habitats. 
  
The 500 meters of adjoining properties were scanned for important fauna habitats. 
 
5.1.1 Field Surveys 
 
During the site visits, reptiles and amphibians were identified by visual sightings through 
random transect walks.  No trapping was conducted, as the terms of reference did not 
require such intensive work. 
 
5.1.2 Desktop Surveys 
 
As the majority of reptiles and amphibians are secretive, nocturnal and/or poikilothermic 
or seasonal, distributional ranges and the presence of suitable habitats were used to 
deduce the presence or absence of these species based on authoritative tomes, 
scientific literature, field guides, atlases and databases.  This can be done irrespective of 
season. 
 
The probability of the occurrence of reptile and amphibian species was based on their 
respective geographical distributional ranges and the suitability of on-site habitats.  In 
other words, high probability would be applicable to a species with a distributional range 
overlying the study site as well as the presence of prime habitat occurring on the study 
site.  Another consideration for inclusion in this category is the inclination of a species to 
be common to the area, i.e. normally occurring at high population densities. 
 
Medium probability pertains to a herpetofaunal species with its distributional range 
peripherally overlapping the study site, or required habitat on the site being sub-optimal.  
The size of the site as it relates to its likelihood to sustain a viable breeding population, 
as well as its geographical isolation is also taken into consideration.  Species 
categorised as medium normally do not occur at high population numbers, but cannot be 
deemed as rare. 
 
A low probability of occurrence will imply that the species’ distributional range is 
peripheral to the study site and habitat is sub-optimal.  Furthermore, some reptiles and 
amphibians categorised as low are generally deemed to be rare. 
Based on the impressions gathered during the site visit, as well as publications, such as 
FitzSimons’ Snakes of Southern Africa (Broadley, 1990), Field Guide to Snakes and 
other Reptiles of Southern Africa (Branch, 1998), A Guide to the Reptiles of Southern 
Africa (Alexander and Marais, 2007), Amphibians of Central and Southern Africa 
(Channing 2001), Atlas and Red Data Book of the Frogs of South Africa, Lesotho and 
Swaziland (Minter, et al, 2004) and A Complete Guide to the Frogs of Southern Africa 
(Du Preez & Carruthers, 2009), a list of species which may occur on the site was 
compiled.  The latest taxonomic nomenclature was used.  The vegetation type was 
defined according to the standard handbook by Mucina and Rutherford (eds) (2006). 
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5.1.3 Specific Requirements 
 
During the visit the site was surveyed and assessed for the potential occurrence of Red 
Data species such as: 

• Giant Bullfrogs (Pyxicephalus adspersus); 
• Striped Harlequin Snake (Homoroselaps dorsalis); 
• Southern African Python (Python natalensis). 

 
6. RESULTS 
 
The vegetation types of the site were analysed according to Low and Rebelo (1996) and 
Mucina and Rutherford (2006). 
 
Herpetofauna Habitat Assessment: 
The local occurrences of reptiles and amphibians are closely dependent on broadly 
defined habitat types, in particular terrestrial, arboreal (tree-living), rupiculous (rock-
dwelling) and wetland-associated vegetation cover.  It is thus possible to deduce the 
presence or absence of reptile and amphibian species by evaluating the habitat types 
within the context of known distribution ranges.  From a herpetological habitat 
perspective, it was established that two of the four major habitats are naturally present 
on the study site, namely terrestrial and wetland-associated vegetation cover habitat.  
Many manmade places of rupiculous and arboreal habitat are present on the study site. 
 
Noticeable absentees from the study site are almost no indigenous trees and termitaria. 
Most of the scattered trees present are exotics such as Pinus, Eucalyptus and Acacia 
mearnsii.  Due to the presence of few indigenous trees and the fact that there are only a 
few exotic trees on the study site, there are very few dead logs, which could have 
provided shelter and food for some herpetofauna.  There are only a few natural 
rupiculous habitats on the study site in the form of scattered stones and rocks. Excellent 
manmade rupiculous habitat exists in the form of walls, buildings and building rubble. 
 
The site consists mostly of transformed grassland.  The grasslands have been cut in 
most places and are thus ecologically disturbed. 
 

 
Figure 2: A view of the study site along the horse trail.  Note the cut grass. 
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At the time of the site visit the basal cover was lush in some places (eastern area of the 
study site) and would provide adequate nourishment and cover for small terrestrial 
herpetofauna. 
 
Permanent and temporary water sources occur on the study site. There are a few man-
made dams on the study site and quite a number on private properties, the golf course 
and bird sanctuary which lie closer than 500 metres to the study site.  A small stream, 
which drains into the Jukskei River, occurs on the eastern part of the study site.  

 
These water sources provide water for water-dependent herptofauna in the rainy 
season.  Although some wetlands are artificial, they are functional with several wetland 
plant species and also wetland fauna. 
 
All rivers, streams and wetlands are protected and are regarded as being sensitive. 
 

 
Figure 3: A stream near the study site at the bird sanctuary. 

 
Connectivity as a whole is fair.  Security wire fences make the migration of adult 
bullfrogs, monitors and terripans impossible in large parts of the study site. 
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Figure 4: Migration is almost impossible on large parts of the study site.   

Note the security fence on the left and the solid wall on the right, which prohibat migration of large 
herpetofauna. 

 
Real opportunities for migration exist along the stream and the dams at the eastern end 
of the study site. 
 

 
Figure 5:  A view of one of the large man-made dams on the eastern side of the 

study site. 
 

 
Figure 6: A temporary pan in the foreground, which provides excellent breeding 

habitat for bullfrogs, and a large dam containing numerous fish in the 
background. 
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Sight records were also used to compile this herpetofauna report. 
 

Reptiles: 
The study site falls outside the natural range of the Southern African python and this 
species should not occur on the study site. 
 
The striped harlequin snake has been recorded in this quarter degree cell (Transvaal 
Museum Records), but no moribund termitaria, where this species are most likely to be 
found, are present on the study site.  It is very difficult to confirm whether this cryptic 
snake is present on any study site, but it is highly unlikely that it occurs on this particular 
study site. 
 
The study site is therefore unsuitable for the two Red Data snake species listed. 
 
Amphibians: 
The study site has some excellent temporary pans near the eastern end of the study 
site, which are ideal for giant bullfrogs.  Both these breeding sites are temporary, which 
bullfrogs prefer in order to avoid predation from fish.  The dams in the vicinity contain 
many fish species such as barbel, carp and banded bream, Tilapia sparmanii, but their 
overflow into the pans is too shallow for the fish to survive, which makes it ideal for 
bullfrog breeding. 
 
Many of the man-made dams near the study site, for example at the Beauliea Bird 
Sanctuary and Country Club are permanent water sources with fish.  The slopes of 
these dams are also to steep for bullfrogs to breed.   
 
The two small pans at the eastern end of the study site have very gentle slopes.  A 
gentle slope allows for shallow water, which enables the female bullfrog to stand when 
she lays her eggs outside the water for the male to fertilise.  Bullfrog tadpoles swim in 
schools and stay in the warm, shallow water during the day for rapid development (Van 
Wyk et al., 1992).  The giant bullfrog is one of only two Southern African frog species 
whose tadpoles form schools. 

 
Many parts of the study site consist of sandy soil and are very suitable as a dispersal 
area, which combines feeding and aestivation.  It is essential that the soil is suitable for 
burrowing on a daily basis during the short activity period at the beginning of the rainy 
season and for deeper retreats during the resting periods.  
 
Considering the size of the study site and the good breeding sites for bullfrogs, this is an 
important breeding area for this Near Threatened species in Gauteng. 
 
The study site has impenetrable barriers, especially at the horse trail area (Bridle Trail), 
which hinder giant bullfrog movement.  The security wire fencing and concrete walls 
make migration of bullfrogs on to and off the study site impossible in many areas. In the 
eastern area of the study site there are tar and gravel roads, which may result in road 
mortalities.  Due to the fact that most of the dispersal area occurs on adjacent 
properties, it is important to protect those areas, which fall outside the study site, as well. 

 
Of the 42 reptile species which may occur on the study site (Table 1), five were 
confirmed during the site visit (Table 2) and of the possible 14 amphibian species which 
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may occur on the study site (Table 1), three were confirmed during the site visit (Table 
2).  
 
The species assemblage is typical of what can be expected in a fairly natural 
environment with sufficient habitat to sustain populations.  Most of the species of the 
resident diversity (Table 1) are fairly common and widespread (viz. brown house snake, 
mole snake, common egg eater, rinkhals, puff adder, montane speckled skink, common 
platanna, guttural toad, raucous toad and Boettger’s caco).   
 
Table 1: Reptile and Amphibian diversity that were observed on or deduced to 
occupy the site.   
Systematic arrangement and nomenclature according to Branch (1998), Alexander and Marais 
(2007), Minter, et.al (2004) & Du Preez and Carruthers (2009). 

 SCIENTIFIC NAME ENGLISH NAME 
 CLASS: REPTILIA REPTILES 
 Order: TESTUDINES TORTOISES & TERRAPINS 
 Family: Pelomedusidae Side-necked Terrapins 
√ Pelomedusa subrufa Marsh or Helmeted Terrapin 
   
 Order: SQUAMATA SCALE-BEARING REPTILES 
 Suborder:LACERTILIA LIZARDS 
 Family: Gekkonidae Geckos 
√ Pachydactylus affinis Transvaal Thick-toed or Transvaal Gecko 
* Pachydactylus capensis Cape Thick-toed or Cape Gecko 
√ Lygodactylus capensis Cape Dwarf Gecko 
 Family: Agamidae Agamas 
√ Agama aculeate Ground Agama 
? Agama atra Southern Rock Agama 
 Family: Scincidae Skinks 
√ Trachylepis capensis Cape Skink 
√ Trachylepis punctatissima  Montane Speckled Skink 
√ Trachylepis varia Variable Skink 
? Panaspis wahlbergii Wahlberg’s Snake-eyed Skink 
 Family:Lacertidae Old World Lizards or Lacertids 

? Pedioplanis lineoocellata Spotted Sand Lizard 
? Ichnotropis squamulosa Common Rough-scaled Lizard 
 Family: Gerrhosauridae Plated Lizards 
√ Gerhosaurus flavigularis Yellow-throated Plated Lizard 
 Family: Cordyidae  

? Chamaesaura aenea Coppery Grass Lizard 
? Cordylus vittifer Transvaal Girdled Lizard 
 Family: Varanidae Monitors 
* Varanus albigularis Rock Monitor 
√ Varanus niloticus Water Monitor 
   
 Suborder: SERPENTES SNAKES 
 Family: Typhlopidae Blind Snakes 

? Typhlops bibronii Bibron’s Blind Snake 
? Rhinotyphlops lalandei Delalande’s Beaked Blind Snake 
 Family: Leptotyphlopidae Thread Snakes 
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 SCIENTIFIC NAME ENGLISH NAME 
* Leptotyphlops conjunctus Cape Thread or Worm Snake 
* Leptotyphlops scutifrons Peter’s Thread or Worm Snake 
 Family: Atractaspididae African burrowing Snakes 

? Atractapis bibronii Southern Stiletto Snake 
? Aparallactus capensis Cape or Black-headed Centipede Eater  
? Homoroselaps lacteus  Spotted Harlequin Snake 
 Family: Colubridae Typical Snakes 
√ Lycodonomorphus rufulus Common Brown Water Snake 
√ Lamprophis capensis Brown House Snake 
? Lamprophis aurora Aurora House Snake 
* Lycophidion capense Cape or Common Wolf Snake 
* Mehelya capensis Southern or Cape File Snake 
? Duberria lutrix  Common Slug Eater 
√ Pseudaspis cana Mole Snake 
? Prosymna sundevallii Sundevall’s Shovel-snout 
* Psammophylax rhombeatus Spotted Skaapsteker 
* Psammophylax tritaeniatus Striped Skaapsteker 
√ Psammophis brevirostris Short-snouted Grass or Sand Snake 
√ Psammophis crucifer Crossed Whip Snake 
? Philothamnus hoplogaster  Green Water Snake 
√ Dasypeltis scabra Common or Rhombic Egg Eater 
* Crotaphopeltis hotamboeia Herald Snake 
 Family: Elapidae Cobras, Mambas and Others 

? Elapsoidea sunderwallii Sundevall’s Garter Snake 
√ Hemachatus haemachatus Rinkhals 
 Family: Viperidae Adders 
* Causus rhombeatus Rhombic Night Adder 
√ Brits arietans Puff Adder 
   
 CLASS: AMPHIBIA AMPHIBIANS 
 Order: ANURA FROGS 
 Family: Pipidae Clawed Frogs 
√ Xenopus laevis Common Platanna 
 Family: Bufonidae Toads 
√ Amietaophrynus gutturalis Guttural Toad 
√ Amietaophrynus rangeri Raucous Toad 
√ Schismaderma carens Red Toad 
 Family: Hyperoliidae Reed Frogs 
√ Kassina senegalesis Bubbling Kassina 
 Family Phrynobatrachidae Puddle Frog 
* Phrynobatrachus natalensis Snoring Puddle Frog 
 Family Ptychadenidae Grass Frogs 

? Ptychadena anchietae Plain Grass Frog 
 Family: Pyxicephalidae  
√ Amietia  angolensis Common River Frog 
* Amietia fuscigula Cape River Frog 
? Strongylopus fasciatus Striped Stream Frog 
√ Cocosternum boettgeri Boettger’s Caco  or Common Caco 
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 SCIENTIFIC NAME ENGLISH NAME 
NT√ Pyxicephalus adspersus Giant Bullfrog 
√ Tomopterna cryptotis Tremolo Sand Frog 
√ Tomopterna natalensis Natal Sand Frog 

√ Definitely there or have a high probability of occurring;  
* Medium probability of occurring based on ecological and distributional parameters;  
? Low probability of occurring based on ecological and distributional parameters. 
 
Red Data species rankings as defined in Branch, The Conservation Status of South Africa’s threatened 
Reptiles’: 89 – 103. In:- G.H.Verdoorn & J. le Roux (editors), ‘The State of Southern Africa’s Species (2002) 
and Minter, et.al, Atlas and Red Data Book of the Frogs of South Africa, Lesotho and Swaziland (2004) are 
indicated in the first column: CR= Critically Endangered, En = Endangered, Vu = Vulnerable, NT = Near 
Threatened, DD = Data Deficient.  All other species are deemed of Least Concern. 
 
Table 2:  Reptile and Amphibian species positively confirmed on the study site, 
observed indicators and habitat. 
SCIENTIFIC NAME ENGLISH NAME OBSERVATION 

INDICATOR 
HABITAT 

Gerhosaurus 
flavigularis 

Yellow-throated 
Plated Lizard 

Sight record In short natural 
grassland  

Varanus niloticus Water Monitor Sight record On cement dam 
next to stream 
between two dams 

Pelomedusa 
subrufa 

Marsh or Helmeted 
Terrapin 

Sight record Man-made dams 

Trachylepis 
punctatissima 

Montane Speckled 
Skink 

Sight record On wall of buildings 

Lygodactylus 
capensis 

Cape Dwarf Gecko Sight record On Palisade fence 

Amietaophrynus 
gutturalis 

Guttural Toad Sight record 
tadpoles (Gosner 
stage 24) [Gosner, 
1960] 

In stream 

Amietia  angolensis Common River 
Frog 

Sight record  

Schismaderma 
carens 

Red Toad Sight record of dead 
juvenile  

On grass lawn 

  
All species listed in Table 2 should be abundant on the study site as elsewhere in their 
range. 
 
7. FINDINGS AND POTENTIAL IMPLICATIONS 
 
Relative to the surrounding residential areas the pipeline area will be narrow and 
relatively insignificant. It is mostly planned to run through habitat not deemed as 
sensitive (disturbed grassland). From a herpetological perspective, the ecological 
restoration of the trench for the pipeline must be done as quickly as possible to prevent 
animals from falling into the trench.  It is, however, necessary to pay particular attention 
to the filling of the trench where the drainage line enters the wetland system; it is 
important to ensure that the filled trench exactly matches the profile of the undisturbed 
terrain so as to allow continuation of natural water flow. 
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Part of the wetland falls within the 500 metres zone adjacent to the proposed pipeline 
route.  It is thus necessary to allow for precautionary measures.  The drainage line and 
wetland at or within 500 meters of the development must be regarded as sensitive.  
 
The water quality might be affected by oil leaked from vehicles from the parking lot of the 
proposed new shopping centre and the drained runoff water from the R55 road may 
affect the ecosystem function.  This may have an influence on the giant bullfrogs’ habitat 
and breeding success. 
 
The drainage line, wetlands, man-made dams and the stream are ranked as sensitive 
and must be treated according to the prescriptions for an openspace system in the 
Mitigation Measures.  The water and associated wetlands support narrowly adapted 
moisture-reliant herpetofauna and their life-support mechanisms. 
 

 
Figure 7: Bullfrog habitat map 

 
8. LIMITATIONS, ASSUMPTIONS AND GAPS IN 

KNOWLEDGE 
 
Declaration of Independence: Galago Environmental Fauna and Flora Specialists are 
committed to the conservation of biodiversity but concomitantly recognise the need for 
economic development.  Whereas we appreciate the opportunity to learn through the 
processes of constructive criticism and debate, we reserve the right to form and hold our 
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own opinions and therefore will not willingly submit to the interest of other parties or 
change statements to appease them. 
 
Even though every care is taken to ensure the accuracy of this report, environmental 
assessment studies are limited in scope, time and budget.  To some extent discussions 
and proposed mitigations are made on reasonable and informed assumptions built on 
bone fide information sources, as well as deductive reasoning.  Deriving a 100% factual 
report based on field collecting and observations can only be done over several years 
and seasons to account for fluctuating environmental conditions and migrations.  Since 
environmental impact studies deal with dynamic natural systems, additional information 
may come to light at a later stage. This specialist can therefore not accept responsibility 
for conclusions and mitigation measures made in good faith based on own databases or 
on the information provided at the time of the directive.  This report should therefore be 
viewed and acted upon with these limitations in mind. 
 
9. RECOMMENDED MITIGATION MEASURES 
 
The following mitigation measures are proposed by the specialist. 
• Herpetofauna that are exposed during the construction phase should be removed 

and translocated. Any Giant Bullfrogs that are found during the construction 
phase should be released at any of the two pans on the study site immediately.  

• Construction of the pipeline should occur during the summer months as far as 
possible, so that Giant Bullfrogs are hopefully out and can move out of the way. 

 
10. CONCLUSION 
 
Potential giant bullfrog habitat occurs along the study site, especially in the eastern area 
of the study site.  There is a real possibility that giant bullfrogs breed on and use the 
study site as a dispersal area, which combines feeding and aestivation. 
 
The pipeline will be narrow and relatively insignificant.  For most of its length the pipeline 
will travel along the route of habitat that is not deemed as sensitive (disturbed 
grassland). 
 
However, the wetland system at the eastern portion of the study site is deemed 
sensitive. 
 
It is also very important that there should be a joint conservation plan for this specific 
giant bullfrog population, because parts of the pans and the dispersal area lie outside 
the study site on adjacent properties.  
 
If the development should go ahead, an important indirect effect would be the likely 
impact that the proposed development might have on the surface water runoff and water 
quality downstream.  This could have a negative impact on the herpetofauna. 
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