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1 INTRODUCTION 
 

1.1 Background 

The Conservation Farming project has been set up to assess the conservation benefits of 

certain landuse and/or farm management practices.  The study will look at the impact of 

different practices on biological diversity and the maintenance of key ecological and 

evolutionary processes.  This will establish which landuse or farm management practices 

add value to overall conservation initiatives.  There is also a need to establish whether the 

application of biodiversity-friendly practices provided ecological and economic benefits to the 

farmer and thereby contributes to sustainable agriculture.  One aspect of the project is to 

undertake biodiversity surveys to identify areas of high diversity, species of special concern, 

or areas that may be particularly vulnerable to agricultural activity. 

 

1.2 Purpose and Scope of Study 

The purpose of this study is to establish the diversity of reptiles in the Nieuwoudtville study 

area and to determine how this diversity is distributed in the landscape and in relation to 

threats associated with different farming practices.  The primary focus is on species 

associated with areas that have been most impacted by farming, i.e. Renosterveld 

vegetation, dolerite vertisols on the western side of the dolerite ridge that occurs just to the 

east of Nieuwoudtville, and the ridge itself.  To provide a context, the study will also show 

whether the reptiles associated with these areas are different from those that occur in 

adjacent karoo and fynbos vegetation. 

 

1.3 Terms of Reference 

• To undertake surveys in representative areas in landscapes around Nieuwoudtville so 

that reptile diversity can be partitioned according to main vegetation types and landscape 

features.  The surveys must include renosterveld vegetation, areas on dolerite vertisols 

and the dolerite ridge, as well as adjacent areas of fynbos and karoo vegetation.   

• To analyse the survey data to determine the relative diversity associated with different 

vegetation types, substrates, and landscape features. 

• To identify endemic taxa (to the Bokkeveld or larger region that is appropriate for reptiles) 

and threatened taxa and their distribution in the landscape. 

• To identify taxa that may have important functional roles in the ecosystem (e.g. pest 

control, prey for higher predators). 
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• To comment on the possible impact of land use on reptile diversity in the Nieuwoudtville 

area. 

• To provide survey data, including GPS references for sample sites.  An electronic 

species by site matrix (preferably in Excel) should accompany the report. 

 

3.3 Study area 

The study area falls within the quarter degrees squares 3119AC and 3119CA, from the farm 

Biekoes in the north to Papkuilsfontein in the south.  Four geological strata are represented, 

namely Table Mountain Sandstone (TMS), Dwyka tillite, Dolerite, and Bokkeveld 

shales/sandstone (Figure 1).  There is a steep rainfall gradient from west to east and the 

vegetation changes accordingly from Fynbos in the west to karroid succulent veld in the east.  

Renosterveld occurs on both TMS and Dwyka tillite.  A karroid type scrubveld occurs on the 

Bokkeveld shales/sandstone.  The Dolerite stratum includes prominent ridges and extremely 

clayey, fertile vertisols (Figure 2a). Renosterveld and Dolerite vertisols have been largely 

transformed for agricultural purposes. 

 

 

4 STUDY APPROACH 
 

Long term surveys are required for the accurate assessment of reptile species composition in 

any given area.  Activity in reptiles is greatly influenced by weather conditions, some species 

are secretive by nature, and some species may occur in very low numbers and are not easily 

spotted.  Due to time constraints it was only possible to visit the study area once.  

Fortunately, extensive fieldwork has been done on the reptile fauna of the farm 

Papkuilsfontein by the University of Stellenbosch and this provided valuable additional data.   

 

The approach adopted in the study was: 

i) To provide a broad list of the reptiles expected to occur in the greater Nieuwoudtville 

area, together with details of preferred habitat, using our own data gathered during 

four visits to Papkuilsfontein over a period of 10 years, as well as information 

obtained from authoritative publications on reptiles (Branch 1998).  

ii) To list all threatened/sensitive species/assemblages occurring in the greater 

Nieuwoudtville area using the following authoritative sources: the 2000 IUCN Red List 

of Threatened Species (Hilton-Taylor 2000); and a review by Baard et al.  
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Figure 1.  The study area and sample sites for the reptile survey in the Nieuwoudtville 

area.  

1 



 5 

Table 1.  Sample localities in the Nieuwoudtville area with site names, habitat description 

and GPS coordinates. 

 
 
No Site Geological Habitat GPS 

 Name Class Description South East Height 

1 NWV Flower 
Reserve 

Dolerite ridge Scrubs  31°22'00.4" 19°08'51.8" 754m 

2 NWV Flower 
Reserve 

Dolerite 
vertisols 

Old land 31°22'07.2" 19°08'20.4" 760m 

3 Oorlogskloof Nature 
Reserve 

TMS Fynbos 31°26'38.7" 19°04'13.3" 735m 

4 Glen Lyon Dwyka tillite Renosterveld 31°24'23.7" 19°08'39.3"  

5 Charlie's Hoek Dolerite rock 
islands 

Rock islands,  
scrubs, old 
lands 

31°20'40.5" 19°08'47.7" 777m 

6 Karoo Dolerite (& 
tillite) 

Karroid 
scrubland &, 
succulents 

31°20'20" 19°10'59.8" 805m 

7 Papkuilsfontein Bokkeveld 
sandstone 

Karroid 
scrubland &, 
few succulents 

31°33'26" 19°11'26.7" 730m 

8 Papkuilsfontein Bokkeveld 
sandstone 

Scrubland 
No succulents 

31°33'27.8" 19°11'11.8" 730m 

9 Papkuilsfontein TMS Fynbos 31°33'35.4" 19°10'41.3" 730m 

10 Papkuilsfontein 
Guesthouses 

TMS Fynbos 31°33'12.7" 19°09'33.9" 730m 

11 Papkuilsfontein  
Waterfall 

TMS Fynbos 31°33'17.8" 19°07'45" 730m 
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(1999) of the amphibians and reptiles of the Cape Floristic Region as indicators of 

centres of biodiversity, sensitive habitats and sites of special interest. 

iii) To visit the study area for a survey of the reptiles occurring there.  We visited the 

study area for a five day period from 9-12 September 2002.  We selected our study 

sites to be representative of all geological strata and vegetation types in the 

Nieuwoudtville area (Figure 1; Table 1). 

iv) By using biological information obtained from various sources, to deduct the possible 

impact of farming practices on reptiles in the Nieuwoudtville area. 

 

 

5 REPTILE DIVERSITY IN THE NIEUWOUDTVILLE AREA 
 

3.1 Species richness and diversity 

• Forty four reptile species potentially occur in the greater Nieuwoudtville area, including 24 

lizard, 16 snake, and four tortoise species (Figure 3a; Tables 2 & 3)(Branch 1998).   

• Three of the five tortoise genera present in South Africa, are represented in the 

Nieuwoudtville area.   

• The snakes potentially occurring in the area, represent the Typhlopidae (blind snakes; 

two species), Colubridae (typical snakes; nine species), Elapidae (cobras, mambas and 

relatives; three species), and Viperidae (vipers and adders; two species).   

• The lizards potentially occurring in the Nieuwoudtville area represent six of the eight 

South African families, with only Varanidae and Chamaeleonidae not being present.   

• During our surveys of selected localities in the area, 21 reptile species have been 

recorded (Tables 4).  We recorded only five of the expected 16 snake species, but 

bearing in mind that most snake species normally occur in low numbers and are relatively 

secretive, our low success is not out of the ordinary.  We recorded two of the four tortoise 

species and 14 of the expected 24 lizard species.   

• Most of the lizard species that we did not record, are arid zone species expected to occur 

in the karroid areas east of Nieuwoudtville, which we did not survey extensively. 

 

3.2 Diet and foraging strategy 

• Only 9% of the 44 reptile species potentially occurring in the Nieuwoudtville area are 

herbivorous, the rest being either insectivorous (eating invertebrates; 57%) or 

carnivorous (eating other vertebrates; 34%)(Figure 3b).   
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a) 

b) 

Figure 2. a) Dolerite ridge and vertisol in the Nieuwoudtville area  

  b) TMS/Fynbos in the Nieuwoudtville area 
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Table 2.  Snake and tortoise species that may occur in the Nieuwoudtville area 

 

 

Species Common name Preferred habitat 

Snakes   
Rhinotyplops lalandei Delalande’s Beaked 

Blind Snake 
Varied: semi-desert, Fynbos; savannah 

Rhinotyphlops schinzi Schinz’s Beaked Blind 
Snake 

Semi-desert and arid savannah regions 

Lamprophis 
fuliginosus* 

Brown House Snake Varied 

Lamprophis guttatus* Spotted House Snake Rocky habitats 
Pseudaspis cana Mole Snake Sandy scrubland 
Prosymna sundevalli Sundevall’s Shovel-snout Karoid areas, entering Fynbos 
Dipsina multimaculata Dwarf Beaked Snake Rocky sandy areas, Cape karroid areas 
Psammophis 
notostictus* 

Karoo Sand Snake Arid scrubland and karoid regions 

Dasypeltis scabra* Common Egg Eater Varied 
Crotaphopeltis 
hotamboeia* 

Herald Snake Savannah and open woodland 

Telescopus beetzii Beetz’s Tiger Snake Rocky arid regions 
Aspidelaps lubricus Coral Snake Karroid and sandveld regions 
Naja nivea Cape cobra Arid karoid regions 
Naja nigricollis Black-necked spitting 

cobra 
Rocky arid regions 

Bitis arietans Puff Adder Varied 
Bitis caudalis Horned Adder Sandy mesic and xeric savannah 
   
Tortoises   
Homopus signatus* Speckled Padloper Western succulent karoo 
Homopus boulengeri Karoo Padloper Rocky karroid regions 
Chersina angulata* Angulate Tortoise Varied, fynbos, scarcer in arid areas 
Psammobates 
tentorius 

Tent Tortoise Varied, usually arid karroid areas 

* Presence confirmed during present survey 
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Table 3.  Lizard species expected to occur in the Nieuwoudtville area 

 

 

Species Common name Preferred habitat 
Acontias lineatus Striped Legless Skink Sandy, arid soils 
Mabuya capensis Cape Skink Very varied 
Mabuya sulcata* Western Rock Skink Karroid areas 
Mabuya variegata* Variegated Skink Extremely varied 
Nucras livida* Karoo Sandveld Lizard Well-vegetated sandy flats in karroid 

veld 
Nucras tessellata Western Sandveld 

Lizard 
Rocky ground in arid savannah and 
karroid veld 

Pedioplanis 
lineocellata* 

Spotted Sand Lizard Very varied, karroid veld 

Cordylosaurus 
subtessellatus 

Dwarf Plated Lizard Succulent and karroid veld 

Gerrhosaurus typicus Namaqua Plated Lizard Karroid succulent veld and 
Renosterveld 

Cordylus cataphractus* Armadillo Girdled Lizard Dry, succulent karroid veld 
Cordylus mclachlani* McLachlan’s Girdled 

Lizard 
Succulent karroid veld 

Cordylus polyzonus* Karoo Girdled Lizard Karroid regions, coastal Renosterveld 
and succulent karoo 

Cordylus capensis* Graceful Crag Lizard Mountain Fynbos 
Agama atra* Southern Rock Agama Semi-desert to Fynbos 
Agama hispida Southern Spiny Agama Arid semi-desert and coastal dunes 
Afrogecko porphyreus Marbled Leaf-toed 

Gecko 
Coastal and mountain Fynbos 

Chondrodactylus 
angulifer 

Giant Ground Gecko Gravel plains, interdune spaces and 
sandy flats 

Goggia lineata* Striped Dwarf Leaf-toed 
Gecko 

Coastal Fynbos and succulent and 
transitional karroid veld 

Goggia hexapora* Cedarberg Dwarf Leaf-
toed Gecko 

Sandstone outcrops in mountain 
Fynbos, coastal Renosterveld 

Pachydactylus bibronii* Bibron’s Thick-toed 
Gecko  

Karroid veld and semi-desert 

Pachydactylus labialis Western Cape Thick-
toed Gecko 

Succulent karroid veld 

Pachydactylus 
mariquensis 

Marica Thick-toed Gecko Flat sandy plains with sparse 
vegetation 

Pachydactylus 
rugosus* 

Rough Thick-toed Gecko Semi-desert and succulent karroid veld 

Pachydactylus weberi Weber’s Thick-toed 
Gecko 

Succulent karroid veld 

* Presence confirmed during present survey 
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Figure 3.  Pie diagrams depicting a) species composition and b) diet of reptiles 

in the Nieuwoudtville area    

a) 

b) 
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• With the exception of the egg eater (Dasypeltis scabra), all reptiles of the area are 

generalists, foraging on a wide range of prey or food items within their specific diet 

categories.  

• The majority of snakes and all the tortoises are active foragers and also nomadic to a 

large extent. 

• With the exception of the Western Rock Skink (Mabuya sulcata) and the Dwarf Plated 

Lizard (Cordylosaurus subtessellatus), all the rockdwelling lizards occurring in the area 

are sit-and-wait foragers.  All terrestrial lizards occurring in the area are active foragers 

and to a large extent nomadic. 

 

3.3 Adaptive zones 

• The majority of snakes make use of rock crevices to shelter in, but are not restricted in 

their distribution by the availability of rocks.  Only three snake species display a strong 

preference for a rocky habitat (Table 3).   

• Unlike snakes, the majority of lizards expected to occur in the Nieuwoudtville area are 

strictly rockdwelling (58%), the remaining species either being terrestrial (38%) or 

burrowing (4%) (Figure 4a; Table 3). 

 

3.4 Activity patterns 

• Of the 44 reptile species potentially occurring in the Nieuwoudtville area, 48% are 

strictly active during daytime, 32% are strictly active during the night, while 13% are 

day and night active. 

 

3.5 Preferred habitat 

• Four lizard species occurring in the Nieuwoudtville area are Fynbos endemics.  These 

are the Graceful Crag Lizard (Cordylus capensis) and three gecko species: Afrogecko 

porphyreus, Goggia lineata and G. hexapora (Branch 1998).  All four species are 

rockdwelling.    

• The preferred habitat of the majority of reptiles in the Nieuwoudtville area (71%) is arid 

karroid or succulent karoo areas although the ranges of many of these also extend 

into Fynbos (Figure 4b)(Branch 1998).  
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3.6 Reptile diversity across geological strata and vegetation types in the 

Nieuwoudtville area 

• Our findings are based on actual records only and we are positive that the data reflect 

the true diversity patterns in the Nieuwoudtville area.  Diversity for any geological 

stratum/vegetation type is here expressed as a diversity index (DI) which represents 

the number of species present as a percentage of the total number of species 

recorded in the Nieuwoudtville area.   

• Reptile diversity varied greatly among the different geological strata and vegetation 

types (Table 4).  Diversity was by far the greatest in Table Mountain 

Sandstone/Fynbos west of Nieuwoudtville (Localities 3, 9, 10 & 11: DI = 90) and the 

lowest in dolerite vertisols (Locality 2; DI = 0),  tillite/Renosterveld (Locality 4; DI = 16) 

and Bokkeveld (Locality 7; DI = 16).  Diversity in the TMS/Fynbos was found to be 

more than double that in dolerite ridges (localities 1 & 5; DI = 37).  It is true that our 

data may be biased, in that it may be easier to locate rockdwelling species than 

terrestrial ones. 

• The higher rainfall in combination with the wide range of microhabitats offered in the 

TMS/Fynbos probably accounts for the high reptile diversity.   

• At least eight rockdwelling lizard species recorded in TMS were not found in the 

adjacent dolerite ridges (Table 4).  All lizards recorded in the dolerite ridges were, 

however, also recorded in TMS/Fynbos.   

• We did not record any terrestrial lizard species on the dolerite vertisols.  Although we 

only sampled during one season of the year (September), the substrate consisting of a 

very clayey soil with dense ground cover (Figure 2a) is probably not ideal for most 

terrestrial species as movement will be greatly impaired.  In contrast, the sand 

substrate and limited groundcover in TMS/Fynbos (Figure 2b) is much more suitable 

for groundwelling lizards. 

• The low diversity in the Bokkeveld and Renosterveld is understandable as these areas 

lack the extensive rock formations characteristic of the TMS and dolerite ridges.  The 

rockdwelling species are thus absent from these areas.   

• Renosterveld has a dense canopy cover, making conditions less ideal for 

grounddwelling species.  The one species that we did record in Renosterveld, the 

Spotted Sand Lizard (Pedioplanis lineoocellata), was found in more open areas within 

this vegetation type.   

• In association with the Spotted Sand Lizard, we recorded a high incidence of the 

Karoo Sand Snake in Renosterveld, one of the main predators of terrestrial lizards. 
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Table 4.  Reptile diversity in the different geological strata in the Nieuwoudtville area 

(sample localities are listed below strata names; see also Figure 1) 

 

 TMS 
Fynbos 

Bokkeveld 
karroid 

Tillite/ 
Renoster

veld 

Dolerite 
Ridge 

Dolerite 
Vertisol 
Old land 

Dolerite/ 
Tillite 
karroid 

Sample locality 3 9 10 11 7 8 4 1 5 2 6 

            
Agama atra X X X X     X   

Goggia lineata X X X     X X   

Goggia hexapora   X         

Pachydactylus 
bibronii 

  X     X X  X 

Pachydactylus 
rugosus 

X  X         

Pedioplanis 
lineoocellata 

  X  X X X    X 

Nucras livida     X X      

Mabuya capensis   X         

Mabuya sulcata  X X     X   X 

Mabuya variegata  X X X    X    

Cordylus 
capensis 

   X        

Cordylus 
cataphractus 

X  X         

Cordylus 
mclachlani 

X  X         

Cordylus 
polyzonus 

 X X   X  X X  X 

            
Psammophis 
notostictus 

    X  X    X 

Dasypeltis scabra X       X    

Lamprophis 
fuliginosus 

X           

Lamprophis 
guttatus 

X           

Crotaphopeltis 
hotamboeia 

X           

            
Chersina 
angulata 

 X X  X  X     

Homopus 
signatus 

 X         X 
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We also recorded an exceptionally high number of baboonspiders and noted that the 

loose lying rocks and stones form an important microhabitat for many invertebrate 

species.   

• The karroid scrubland on Bokkeveld shales/sandstone (Locality 7) is probably more 

suitable for terrestrial lizards than Renosterveld.  Although we recorded only two 

terrestrial species we expect that at least three terrestrial gecko and one terrestrial 

agamid may also be present here.  The low hight of the scrubs and limited ground 

cover make this vegetation type ideal for terrestrial lizards.  Similar to Renosterveld, 

the recorded presence of the Karoo Sand Snake serves as an indicator for the 

presence of terrestrial lizards.   

• Similar to Locality 7, the succulent karroid veld at Locality 6 is ideal for terrestrial 

species.  We recorded only one terrestrial species here, but it is expected that that at 

least four more occur in this area.  There are also extensive rock formations at this 

locality and the typical arid zone rockdwelling species such as the Karoo Girdled 

Lizard (Cordylus polyzonus), the Western Rock Skink (Mabuya sulcata) and Bibron’s 

Thick-toed Gecko (Pachydactylus bibronii) were recorded here.  

 

 

4 ENDEMIC AND THREATENED TAXA 
 

• All the snake species potentially occurring in the Nieuwoudtville area have wide 

distributions in South Africa (Branch 1998) and none of them are listed as threatened 

(Branch 1988; Baard et al. 1999).   

• Of the four tortoise species occurring in the Nieuwoudtville area, two have restricted 

distributions and one is listed as threatened or sensitive.   

• The Karoo Padloper (Homopus boulengeri) is endemic to the Great Karoo and 

reaches its western distributional limit in the Nieuwoudtville area (Branch 1998).  We 

have not recorded this species during our survey, but if present in the area, it will occur 

in the arid karroid areas to the west of Nieuwoudtville. 

• The southern race of the Speckled Padloper (Homopus signatus cafer) occurs from 

Piketberg to Klawer and Calvinia (Branch 1998).  Little is known about its conservation 

status and it is therefore listed in the Data Deficient Red Data Book category (Baard et 

al. 1999).  Due to its small adult size and attractiveness, it features on the pet trade 

wish list.  Habitat degradation due to poor land use management may also constitute a 

threat (Baard et al. 1999).  During our survey we recorded this species in TMS/Fynbos 

(Locality 9), as well as in the succulent karroid area east of Nieuwoudtville (Locality 6). 
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• Five lizard species occurring in the Nieuwoudtville area, have relatively restricted 

ranges in the western parts of South Africa and one of them is a Red Data Book 

species.   

• The armadillo lizard (Cordylus cataphractus) is restricted to Succulent Karoo, from the 

southern Richtersveld to Piketberg and eastward to Matjiesfontein.  It is listed as 

Vulnerable in the South African Red Data Book for Reptiles (Mouton et al. 1987; 

Mouton 1988; Baard et al. 1999; Hilton-Taylor 2000).  The Armadillo lizard is a 

gregarious species that permanently lives in groups of up to 55 individuals (Mouton et 

al. 1999; Visagie 2001).  It is a beautiful lizard that keeps well in captivity and is 

therefore very popular as a pet, especially in Europe.  At present, the pet trade is seen 

as the only threat to this species (Baard et al. 1999).  In the Nieuwoudtville area, we 

recorded this species only in TMS/Fynbos (Localities 3 & 10). 

• Mclachlan’s Girdled Lizard (Cordylus mclachlani) has a very restricted range from Van 

Rhyn’s Pass in the north to the Koue Bokkeveld in the south (Mouton 1986; Mouton et 

al. 1992).  The population in the Oorlogskloof/Van Rhyn’s Pass area represents the 

northern range limit of this species and is of particular importance in understanding the 

biogeography of this species.  Like the Armadillo Lizard, we only found this species in 

TMS/Fynbos (Localities 3 & 10). 

• The range of the Graceful Crag Lizard (Cordylus capensis) coincides with that of 

Mclachlan’s Girdled Lizard in that it also has a northern range limit in the Oorlogskloof/ 

Van Rhyn’s Pass area.  Its range stretches south along the Cape Fold Mountains to 

the Hottentots Holland Mountains and east to the Kamanassie Mountains (Herselman 

et al. 1992).  Like the former two species, the Graceful Crag Lizard is restricted to 

TMS/Fynbos in the Nieuwoudtville area.  Being melanistic, it is highly specific in its 

habitat requirements and only occurs where cliff faces are present, e.g., at the 

waterfall at Papkuilsfontein (Locality 11). 

• Like the Karoo Padloper, the Karoo Sandveld Lizard (Nucras livida) is a Karoo 

endemic with its western range limit in the Nieuwoudtville area (Branch 1998).  We 

recorded this species in succulent karroid scrubland on Bokkeveld shales/sandstone 

(Locality 7), as well as in TMS/Fynbos (Locality 8).  The Nieuwoudtville records 

represent a western range extension for the species. 

• The Cedarberg Dwarf Leaf-toed Gecko (Goggia hexapora) has an extremely limited 

range from the Bokkeveld Mountains (Nieuwoudtville area) in the north, through the 

Cedarberg and adjacent mountain ranges to Ceres (Branch 1998).  We only recorded 

this species at one locality in the Nieuwoudtville area, i.e. in TMS/Fynbos at 

Papkuilsfontein (Locality 10). 
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• With the exception of the Karoo Sandveld Lizard, all the lizards with restricted ranges 

occurring in the Nieuwoudtville area, are rockdwelling species occurring in Table 

Mountain Sandstone formations. 

 

 

5 IMPORTANT FUNCTIONAL ROLES OF REPTILES IN 

NIEUWOUDTVILLE AREA 
 

• Endotherms (birds and mammals) expend more than 90% of the energy they take in to 

produce heat to maintain their high body temperatures.  Less than 10% and often as 

little as 1%, of the energy they assimilate is available for net conversion (that is, 

increasing the species’ biomass by growth of an individual or production of young) 

(Pough et al. 1996).   

• Ectotherms (amphibians and reptiles) do not rely on metabolic heat, but rather use 

solar energy.  Thus most of the energy they ingest is converted into biomass of their 

species.  Values of net conversion for amphibians and reptiles are up to 90% (Pough 

et al. 1996).   

• As a result of this difference in how energy is used, a given amount of chemical 

energy invested in an ectotherm produces a much larger biomass return than it would 

have from an endotherm. 

• Ectotherms are smaller than endotherms, partly because the energetic cost of 

endothermy is very high at small body sizes.  The mass specific energy requirements 

of ectotherms are about one-tenth those of endotherms of the same body size, an 

ectotherm can be an order of magnitude smaller than an endotherm (Pough et al. 

1996).   

• Small amphibians and squamates occupy key positions in terms of energy flow 

through an ecosystem: Because they are small, they can capture tiny insects and 

arachnids that are too small to be eaten by birds and mammals.  Because they are 

ectotherms, they are efficient at converting the energy in the food they eat into their 

own tissues.  As a result, the small ectothermal vertebrates in terrestrial ecosystems 

can be viewed as repackaging energy into a form that avian and mammalian predators 

can exploit (Pough et al. 1996). 

• In this context, frogs, lizards, and snakes occupy a position in terrestrial ecosystems in 

the Nieuwoudtville area that is important both quantitatively (in a sense that they 

constitute a substantial energy resource) and qualitatively (in that ectotherms exploit 

food resources that are not available to endotherms). 
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• The majority of reptiles in the Nieuwoudtville area being lizards and all lizards being 

insectivorous, reptiles probably play an important role in pest control in general.  Many 

species, for example, feed extensively on termites (e.g., the Armadillo Lizard (Mouton 

et al. 2000)).  Snakes probably also play an important role in the control of rodent 

pests. 

 

 

6 IMPACT OF LAND-USE ON REPTILE DIVERSITY 
 

6.1 Lifestyle 

• Terrestrial reptile species will be more heavily impacted on than rockdwelling species 

by most agricultural practices.  Some species such as the Cape Skink may persist 

despite cultivation, others such as the sand lizards and sandveld lizards will not. 

• Most of the terrestrial species that are expected to occur in the Nieuwoudtville area 

prefer arid karroid type habitat that are unsuitable for cultivation.  Those areas that are 

suitable for cultivation, for example Renosterveld and dolerite vertisols support low 

numbers of terrestrial species. 

 

6.2 Habitat fragmentation 

• Agricultural fields contribute strongly to the fragmentation of natural habitat and 

consequently the fragmentation of animal populations into subpopulations (Mader 

1984; Forman & Alexander 1998; Annon. 2000).   

• These subpopulations fluctuate more widely on a temporal scale and therefore have a 

higher probability of extinction than do larger populations (Van der Zande et al. 1980; 

Soule 1987; Opdam et al. 1993).   

• If a local extinction occurs within such a small isolated population, then the re-

colonization process will be prevented in that animal movement may be blocked by 

cultivated lands, trenches, fences and other artificial structures associated with 

agriculture.   

• Long-term consequences of such isolation are, for example, inbreeding and skewed 

sex-ratios resulting in a loss of genetic variation as well as decreased reproductive 

output in the isolated populations (Forman & Alexander 1998). 

 

6.3 Vegetation cover and reptile thermoregulation 

• Reptiles are ectothermic and make use of the radiant heat of the sun to maintain 

preferred body temperatures.  Diurnal heliothermic forms bask in open places in the 
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sun, while nocturnal and more secretive species make use of heat stored in rocks and 

the soil.  

•  In the temperate western regions of South Africa, the majority of diurnal reptiles, 

whether rockdwelling, terrestrial, or arboreal, are dependent on direct sunlight and will 

avoid areas of excessive vegetation cover.   

• The older fynbos gets without burning the less suitable the habitat becomes for most 

lizards.  Veld fires and grazing practices that control excessive vegetation growth, will 

be beneficial to many reptile species, especially diurnal lizards. 

• Although areas of dense vegetation cover will be avoided by many terrestrial lizards, 

scrubs and larger bushes are important environmental requirements for most 

terrestrial reptiles.  The plants allow effective thermoregulation through shuttling 

between sunny and shady areas.   

• In the case of tortoises, the plants are used to shelter underneath when it becomes too 

hot.   

 

6.4 Vegetation cover and predator escape strategies 

• Many terrestrial lizards also dig their shelters close to the roots of scrubs.   

• Although speed is important as defense, scrubs are needed to escape from predators.  

• Abandoned agricultural fields will thus be unsuitable for tortoises and most terrestrial 

lizards until the vegetation has recovered sufficiently to provide enough cover in the 

form of scrubs and larger bushes. 

• Many widely foraging terrestrial lizards use speed as an antipredatory mechanism.  

Areas of dense vegetation cover will be avoided by these lizards as movement will be 

impeded in such areas.  These lizards accordingly abound in sparsely vegetated 

areas, like the karroid areas east of Nieuwoudtville. 

 

6.5 Loose lying rocks and stones 

• The interface between loose lying rocks and the substrate provides refuge to many 

terrestrial reptiles, as well as a vast range of invertebrates.  Unfortunately rocks are 

removed from lands when prepared for agriculture and when these lands are 

abandoned, the rocks are seldom returned (Figure 5). 

 

6.6 Activity patterns 

• Diurnal species may be affected to a larger degree by agricultural activities than 

nocturnal species.   
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Figure 5.  Examples of arable areas being cleared of rocks in the Nieuwoudtville 

area a) Dolerite vertisol in Flower Reserve close to Nieuwoudtville b) 

Dwyka/tillite south of Nieuwoudtville 

b) 

a) 
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6.7 Summary 

• Those areas most suitable for cultivation, i.e. areas where the rainfall is high enough, 

where the soil is fertile, and where rocks are limited, support the lowest number of 

species.  Examples are Renosterveld and dolerite vertisols.  Those areas that are 

least suitable for cultivation, i.e. the excessively rocky areas and the arid karroid areas, 

support the highest number of species.   

• Those reptile species present in Renosterveld and other arable land, also occur in 

TMS/Fynbos and karroid areas.  The latter areas therefore can serve as reservoirs of 

species for the recolonisation of those areas formerly affected by agricultural activities.   

• The use of Renosterveld and dolerite vertisols for agricultural purposes, will not 

negatively impact on reptile diversity in the Nieuwoudtville area. 

• With the exception of one species, all endemic and threatened lizard species occurring 

in the Nieuwoudtville area are rockdwelling species, which will not be impacted on by 

any of the farming practices in the area.  In fact, these species can only but benefit 

from farming practices that regulate excessive vegetation growth. 

• The endemic tortoise and terrestrial lizard species of the area occur in areas which is 

less suitable for cultivation. 

 

 

7 SUMMARY AND CONCLUSIONS 
 

• Forty four reptile species are expected to occur in the Nieuwoudtville area, the majority 

of which are lizards.  

• All the snake species potentially occurring in the Nieuwoudtville area have wide 

distributions in South Africa and none of them are listed as threatened.  Two tortoise 

species have restricted distributions and one is a Red Data Book species.  Five lizard 

species have restricted distributions and one is a Red Data Book species. 

• Ninety one percent of the reptiles of the area are insectivorous/carnivorous and 

because of their small size and efficiency in converting energy in food into biomass, 

they occupy a key position in terrestrial ecosystems in the Nieuwoudtville area that is 

important both quantitatively (in a sense that they constitute a substantial energy 

resource for birds and mammals) and qualitatively (in that they exploit food resources 

that are not available to birds and mammals). 
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• The majority of lizards occurring in the Nieuwoudtville area are rockdwelling and 

therefore relatively safe from the impacts of most farming practices.  Four of the five 

endemic lizard species are rockdwellers. 

• Reptile species richness was found to be the highest in areas where extensive rocky 

habitat is available and lowest in areas lacking rock features.  Reptile species richness 

was higher in Table Mountain Sandstone/Fynbos than in dolerite ridges and the lowest 

in dolerite vertisols, Renosterveld and karroid veld on Bokkeveld shales. 

• All species present in arable areas are also present in the non-arable areas, the latter 

therefore serving as reservoirs of species for the recolonization of areas formerly 

affected by agricultural activities.   

• Veld fires and farming practices (grazing) that regulate excessive vegetation growth, 

will be beneficial to many reptile species in that thermoregulation will be optimised. 

• In general, reptile diversity will not be negatively affected by farming activities in the 

Nieuwoudtville area. 
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