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iNaturalist urls:  Pentad:   https://www.inaturalist.org/places/biogaps-s-afr-pentad-3110_2030  
       50 km Radius:  https://www.inaturalist.org/observations?lat=-
31.215737718477&lng=20.5261347799391&radius=50  

       Illustrated Species Guide:   https://www.inaturalist.org/guides/10189 
 
Project overview 
 
The Karoo BioGaps Project was funded through the Foundational Biodiversity Information Programme (FBIP), a 
joint initiative of the Department of Science and Technology (DST), the National Research Foundation (NRF) and 
the South African National Biodiversity Institute (SANBI). The aim of the Karoo BioGaps Project was to assimilate 
biodiversity data about the indigenous plants and animals of the Karoo, integrating historic data from museums and 
herbaria with current fieldwork data gathered over a period from April 2016 – till end of 2018. The consolidated data 
will support decision-making about potential infrastructure developments in the Karoo basin.   
 
The project was led by the South African National Biodiversity Institute (SANBI) as the grant holder for a 
consortium of researchers from various institutions, working on 14 different taxonomic groups:  

- SANBI and the Botanical Society of South Africa – Plants 
- SANBI, Port Elizabeth Museum at Bayworld – Amphibians and Reptiles 
- University of Cape Town – Mammals and assistance with the Detailed Modelling of species occurrence; 

ADU’s South African Bird Atlas Project (SABAP2) 
- The South African Institute for Aquatic Biodiversity (SAIAB) – Freshwater Fish 
- The Agricultural Research Council (ARC) – Bees, Spiders, fungi and nematodes 
- The American Museum of Natural History – Scorpions 
- The Lepidopterists' Society of Africa ('LepSoc') – Butterflies  
- Stellenbosch University – Grasshoppers and Dragonflies 
- BirdLife South Africa – Birds  
- The South African Environmental Observation Network (SAEON) – monitoring of permanent plots.  

 
Due to the enormous scope of the project and with the restricted time and resources available, it would have been 
impossible to survey the entire Karoo, therefore 60 suitable sites (Pentads = 5 minutes Latitude  x 5 minutes 
Longitude) that are representative of all the different habitat types were randomly identified from across the Karoo 
area. The sites mostly fell within the footprint of the proposed Strategic Infrastructure Projects (SIPs) that include 
transport, communication, energy, shale gas, mining, agriculture, and other activities.  The 60 Pentads were further 
grouped as 30 essential and 20 non-essential Pentads, and 10 additional plants-only Pentads. Within each Pentad 
a 1x1km

2
 site was identified, the so-called “Point Site”, which contained the vegetation type representative of that 

particular Pentad.  All the taxonomic groups were required to survey all 30 essential Pentads, and as many of the 
remaining non-essential Pentads as possible.  On account of the severe climate and weather conditions 
experienced during the period of the survey, many of the teams faced challenges to complete surveys of all the 
required Pentads and therefore not all farms were visited by all of the taxonomic teams as planned. 
 
As the scope of the freshwater fish and dragonfly surveys would have been impossible to conduct within the 
framework of Pentads applied to the other taxonomic groups, the major drainage systems of the Gouritz, Gamtoos, 
Great Fish, Keiskamma, Buffalo and Nahoon rivers were identified as the primary survey area for the Karoo 
BioGaps project for gathering information about the distribution and status of endemic stream fishes and 
dragonflies. 
 
An exciting aspect of the project involved engaging members of the public to gather information (digital photos) 
about plants and animals encountered anywhere in the Karoo through contributing observations to internet 
platforms like iNaturalist (https://www.inaturalist.org/), SABAP2  (the South African Bird Atlas Project), iSpot (which 
was discontinued during the course of the project), iNaturalist and other virtual museums (http://vmus.adu.org.za/).  
iNaturalist was particularly useful for gathering plant data in the non-essential Pentads.  Going forward it will be 
useful to encourage the community to post their observations to iNat, so we can build on biodiversity knowledge 
across the Karoo. 
 
We wish to thank all the landowners and farmers for their incredible support and interest for this important project.  
Many teams reported amazing hospitality and assistance during the course of their field work. We hope that this 
report, which explains what species were found on your farm and gives highlights from the field scientists who 
visited you, goes some way to expressing our profound gratitude for your contribution to the Karoo BioGaps 
Project.  

https://www.inaturalist.org/places/biogaps-s-afr-pentad-3110_2030
https://www.inaturalist.org/observations?lat=-31.215737718477&lng=20.5261347799391&radius=50
https://www.inaturalist.org/observations?lat=-31.215737718477&lng=20.5261347799391&radius=50
https://www.inaturalist.org/guides/10189
https://www.inaturalist.org/
http://sabap2.adu.org.za/
https://www.ispotnature.org/
http://vmus.adu.org.za/
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Figure 1:  The distribution of the 60 selected Pentads, with red blocks representing the 30 Essential Pentads, 

yellow the 20 non-essential Pentads, and green the 10 sites earmarked for plant surveys only. 
 
Your farm falls within the 3110_2030 Pentad, representing the Western Upper Karoo vegetation type in the Upper 
Karoo Bioregion. 
 

     Figure 2: Location of Pentad 3110_2030 
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The following taxonomic groups visited your Pentad during the course of the survey and a species list for your 
Pentad is attached: 
 

Taxonomic Group Dates Visited 

Team Bioblitz: Marinda Koekemoer 3-4 Jul 2018 

Team Butterflies: Andrew Morton, Harald Selb 31 Oct 2016, 24 Mar 2018 

Team Grasshoppers: Precious Tshililo, Paula Strauss 20 Mar 2017 

Team Mammals; Medium to Large:   Zoe Woodgate 
Small:  Nadine Aboul-Hassan 

2 Feb - 11 Mar 2017 
3 Feb, 12 Mar 2017 

Team Reptiles & Amphibians: Graham Alexander, Nick Telford, Krystal Tolley 21-23 Apr 2016 

Team Scorpions: Lorenzo Prendini, Reginald Christiaan 20 Feb 2017 

Team Spiders:   Robin Lyle, Joel Mooka, Ezekia Sgudhla 27-29 Nov 2017 

 
Fieldwork protocols 
 

Taxonomic Group Fieldwork Protocol 

Bees Collecting involved one or two people with hand nets who scouted the plots for flowers and 
collected the bees on the flowers. 
All bees were pinned. Large specimens were pinned in the field and small ones were taken 
back to the laboratory for processing.  
All specimens were labelled and databased on return to the laboratory.  

Bioblitz Bioblitzes were conducted in the non-essential Pentads as a means of gathering mainly 
plant data by photographing as many identifiable plants as possible during two transects, 
the first in the designated 1x1 Km

2
 “Point Site”, and the second in another, different habitat 

within the same Pentad.  Three observers walked random tracks, which were recorded for 
their two transects and the time of each observation was recorded.  All observations were 
uploaded to iNaturalist (initially iSpot) for identification purposes.  Animals encountered 
during the course of the transects were also noted where possible.  The link to the 
iNaturalist site for your Pentad is provided in the header. 

Birds Point counts where researchers walked for a specified time, then stopped to count all the 
birds that were observed, were conducted using Distance Sampling techniques.  Point 
counts lasting at least 5 minutes were conducted throughout the target Pentad, aiming for 
20 point counts within a 24 hour period.  Local environmental variables were also recorded 
at the time of Point Counts.  
Data from the SABAP2 Project were incorporated to compile a comprehensive species list 
for the Pentad. 

Butterflies Surveyors aimed to arrive at the survey site as early as possible and record the site 
conditions before selecting the most promising area to survey.  Butterflies were recorded by 
visual observations, photographs or collecting physical specimens. 
Photographs were uploaded to iSpot/iNaturalist for confirmation of the identity.  
Full butterfly specimens were inserted into collecting envelopes in the field, with the record 
number, and samples of fresh material were also collected for DNA analysis. 
Some specimens were also included into a pinned collection. 

Grasshoppers 
(Orthopterans) 

For sampling nocturnal orthopterans like katydids and bladder grasshoppers, the sampling 
teams generally drove slowly along country roads or they stood outside of their 
accommodation at night and listened for orthopteran calls. When a call was detected, the 
animal was tracked until it was found.  Depending on availability of equipment, a bat 
detector was also used to help detect the tiny minority of species expected to call entirely 
within the ultrasonic range of acoustic frequencies. 
Diurnal orthopterans like agile grasshoppers and flightless lentulids, were sampled by 
“flushing”. Observers walked through a quadrat slowly, using a sweep net and when a 
grasshopper was disturbed it was chased and caught.  
Collected specimens were sorted and identified, and dried out for pinning and some 
material was placed in alcohol tubes for later DNA barcoding. 
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Taxonomic Group Fieldwork Protocol 

Mammals Small mammals 
Sherman traps (aluminium box traps designed to catch small live mammals) were used by 
the mammal team to capture nocturnal small mammals. Each trap was baited with peanut 
butter, apple and cotton wool (used by small mammals to make a ‘nest’ and keep warm 
during their captivity). At each site 120 traps were set at 15m intervals along two 
independent trap lines. These trap lines were laid out in a variety of habitats, including 
mountain plateau, steep slopes, gravel/sand plains and drainage lines. Each site was 
surveyed twice, with a 30-day interval between each survey. All captured animals were 
processed in the early hours of the morning and released as quickly as possible. This rapid 
processing reduced the amount of stress that the animal experienced. Fieldworkers also 
recorded any direct and indirect observations of small mammals, such as nests (especially 
for species that are trap-shy), spoor, molehills, middens and scats.  
 
Medium to large mammals 
Fieldworkers erected 9 camera traps, programmed to take 3 photographs per trigger, at 
each site in order to evaluate medium to large mammal species richness. Cameras were 
placed in the same four habitat types (plateau, steep slopes, plain and riverbed) already 
identified for small mammals. Fieldworkers placed cameras at localities with clear evidence 
of animal activity (tracks on a trail, scat and/or near a water point). Roads, farmhouses and 
other infrastructure associated with humans were avoided. These camera traps were active 
for 30 consecutive days, after which they were retrieved from the field and all independent 
captures were catalogued into a database for further analysis. 

Plants Researchers spent one day per Pentad, walking transects in the 1x1 Km
2
 Point Site, listing 

the plants they knew, and collecting those for which a field ID was uncertain.  The transects 
covered all representative habitats in the 1x1 Km

2
.  Plant specimens that were collected 

were pressed and submitted to SANBI’s Herbaria for identification. 
 
Sample material was collected for DNA analysis 

Reptiles and 
Amphibians 

Each pentad required 3 survey days (and 2 nights) and included detailed coverage in the 
1x1km

2
 plot and the overall pentad, plus night-time road cruising for mobile species, or 

species usually found by torchlight within the Pentad. 
DNA samples were taken according to barcoding protocols.  
Specimens were collected upon discretion of the team and then fixed in formalin. Road kills 
in good condition were taken as specimens. 
Searching methods included turning stones, coursing woody debris and suitable rocks, 
digging in termite mounds, mole hills or weaver nests for fossorial reptiles or snakes, 
noosing of active reptiles such as lacertids & skinks, and checking rock cracks for sit and 
wait foraging reptiles.  
Dams and aquatic features were visited at least once during the 3 day survey and adult 
frogs and/or tadpoles were collected with nets.  
Road-cruising involved driving slowly and spotting with the vehicle headlights and hand 
torches after dark primarily to find snakes, frogs and chameleons.  
Other survey methods included the use of bucket traps baited with chicken livers for 
amphibians, and funnel traps for catching amphibians and reptiles. 

Scorpions Day collecting involved searching places where scorpions may be hiding, e.g., turning 
stones and logs, peeling flaking tree bark, opening rock cracks and crevices (with a crow-
bar), and searching for scorpion burrows (the entrances have a distinctive shape) and then 
digging them out of the ground. An effective method for collecting burrowing scorpions 
during bad weather was to set pitfall traps in front of the burrow entrances overnight. 
Night collecting involved identifying a range of suitable habitats to be searched at night, 
during the day, and then walking those areas with a powerful ultraviolet lamp (scorpions 
fluoresce under long-wave UV) and catching every scorpion encountered. 

Spiders Spiders were collected over a couple of days in different habitat types in the 1x1 Km
2
 site, 

using a number of different methods, including pitfall trapping, Winkler traps, leaf litter 
sifting, hand collecting from all different niches, sweep netting, vegetation beating, and 
where appropriate fogging of trees.  Specimens collected were preserved in 70% 3ethanol 
and then processed for identification by ARC researchers. 
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Some observations from the Pentad 
 

 
 
A - Boetgerri’s Dainty Caco ©JoubertHerman, B - Heliophila trifurca ©KoekemoerM,  
C - Argyraspodes argyraspis © Aheath, D - Eriocephalus pauperrimus © KoekemoerM,  
E - Karoo Round-eared Sengi ©BerylWilson, F - African Porcupine ©Zoe Woodgate,  
G - Karoo Girdled Lizard ©Santie, H - Meerkat ©Zoe Woodgate, I - Steenbok ©ZoeWoodgate,  
J - Trimenia macmasteri ©R Jones 
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Species lists for Pentad 3110_2030 

 
Bioblitz: (Plants) 
Scientific name Common name 

Aizoon Baconfigs 

Aizoon canariense African baconfig 

Aptosimum procumbens Carpetflower 

Aristida adscensionis Sixweeks three-awn 

Atriplex Saltbushes 

Colchicum volutare  

Crassothonna protecta  

Dimorphotheca pinnata Jackal daisy 

Dyerophytum africanum  

Ehretia  

Enneapogon scaber  

Eriocephalus Kapok bushes 

Eriocephalus ambiguus  

Eriocephalus decussatus  

Eriocephalus ericoides  

Eriocephalus ericoides 

ericoides 

 

Eriocephalus pauperrimus  

Felicia clavipilosa  

Felicia clavipilosa clavipilosa  

Fingerhuthia africana  

Galenia africana Kraalbush 

Gazania lichtensteinii Yellow gazania 

Gethyllis villosa  

Heliophila trifurca  

Hermannia cuneifolia Wedge dollsrose 

Hermannia desertorum Desert dollsrose 

Hermannia spinosa Spiny dollsrose 

Jamesbrittenia incisa  

Lachenalia zebrina  

Lacomucinaea lineata  

Limeum africanum  

Lotononis falcata  

Manulea pusilla  

Melolobium  

Osteospermum armatum  

Osteospermum sinuatum  

Osteospermum sinuatum 

sinuatum 

 

Oxalis Woodsorrels 

Oxalis densa  

Pegolettia retrofracta  

Pentzia lanata  

Roepera lichtensteiniana  

Searsia burchellii Karoo kunirhus 

Selago pinguicula  

Sericocoma avolans  

Solanum namaquense  

Stipagrostis ciliata  

Stipagrostis obtusa  

Tetragonia Seacorals 

Tragus berteronianus African bur-grass 

Bioblitz: (Plants) 
Scientific name Common name 

Troglophyton capillaceum  

Troglophyton capillaceum 

capillaceum 

 

 
 

Birds:  (SABAP2 data) 
Scientific name Common name 

Agricola infuscatus Chat Flycatcher 

Alopochen aegyptiaca Egyptian Goose 

Anas capensis Cape Teal 

Anas erythrorhyncha Red-billed Teal 

Calandrella cinerea Red-capped Lark 

Calidris alba Sanderling 

Cecropis cucullata Greater Striped 

Swallow 

Cercomela familiaris Familiar Chat 

Cercomela schlegelii Karoo Chat 

Cercomela tractrac Tractrac Chat 

Cercotrichas coryphoeus Karoo Scrub-Robin 

Certhilauda benguelensis Benguela Lark 

Certhilauda brevirostris Agulhas Lark 

Certhilauda curvirostris Cape Lark 

Certhilauda semitorquata Eastern Long-billed 

Lark 

Certhilauda subcoronata Karoo Long-billed 

Lark 

Charadrius pecuarius Kittlitz's Plover 

Charadrius tricollaris Three-banded Plover 

Chersomanes albofasciata Spike-heeled Lark 

Cinnyris fuscus Dusky Sunbird 

Circus maurus Black Harrier 

Cisticola subruficapilla Grey-backed Cisticola 

Colius colius White-backed 

Mousebird 

Columba guinea Speckled Pigeon 

Corvus albus Pied Crow 

Creatophora cinerea Wattled Starling 

Crithagra albogularis White-throated Canary 

Crithagra flaviventris Yellow Canary 

Emberiza capensis Cape Bunting 

Emberiza impetuani Lark-like Bunting 

Eremomela gregalis Yellow-rumped 

Eremomela 

Eremomela icteropygialis Yellow-bellied 

Eremomela 

Eremopterix verticalis Grey-backed Sparrow-

Lark 

Estrilda astrild Common Waxbill 

Eupodotis vigorsii Karoo Bustard 

Falco biarmicus Lanner Falcon 

Fulica cristata Red-knobbed Coot 

Galerida magnirostris Large-billed Lark 
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Birds:  (SABAP2 data) 
Scientific name Common name 

Himantopus himantopus Black-winged Stilt 

Hirundo albigularis White-throated 

Swallow 

Hirundo rustica Barn Swallow 

Lamprotornis bicolor African Pied Starling 

Lanius collaris Southern Fiscal 

Malcorus pectoralis Rufous-eared Warbler 

Melaniparus afer Grey Tit 

Melierax canorus Pale Chanting-

Goshawk 

Motacilla capensis Cape Wagtail 

Myrmecocichla formicivora Southern Anteater-Chat 

Numida meleagris Helmeted Guineafowl 

Oena capensis Namaqua Dove 

Passer domesticus House Sparrow 

Passer melanurus Cape Sparrow 

Phragmacia substriata Namaqua Prinia 

Platalea alba African Spoonbill 

Ploceus capensis Cape Weaver 

Ploceus velatus Southern Masked-

Weaver 

Prinia hypoxantha Drakensberg Prinia 

Prinia maculosa Karoo Prinia 

Pterocles namaqua Namaqua Sandgrouse 

Ptyonoprogne fuligula Rock Martin 

Quelea quelea Red-billed Quelea 

Riparia paludicola Plain Martin 

Saxicola torquatus African Stonechat 

Smutsornis africanus Double-banded 

Courser 

Spatula smithii Cape Shoveler 

Streptopelia capicola Ring-necked Dove 

Streptopelia senegalensis Laughing Dove 

Sylvietta rufescens Cape Crombec 

Tachybaptus ruficollis Little Grebe 

Tadorna cana South African 

Shelduck 

Telophorus zeylonus Bokmakierie 

Tringa nebularia Common Greenshank 

Urocolius indicus Red-faced Mousebird 

Vanellus armatus Blacksmith Lapwing 

Zosterops pallidus Orange River White-

eye 

Zosterops virens Cape White-eye 

 
 

Butterflies: 
Scientific name Common name 

Aloeides damarensis  

Aloeides damarensis 

damarensis 

 

Argyraspodes argyraspis  

Brephidium metophis Tinktinkie Blue 

Spialia agylla  

Spialia agylla agylla  

Butterflies: 
Scientific name Common name 

Trimenia macmasteri McMaster's Silver-

spotted Copper 

Trimenia macmasteri 

macmasteri 

 

 
 

Grasshoppers: 
Scientific name Common name 

Acrotylus sp.  

Scintharista sp.  

Sphingonotus sp.  

 
 

Mammals: 
Scientific name Common name 

Gerbillurus paeba Hairy-footed Gerbil 

Hystrix africaeaustralis Cape Porcupine 

Ictonyx striatus Striped Polecat 

Lepus sp. Hares and Jackrabbits 

Macroscelides proboscideus Karoo Round-eared 

Sengi 

Mastomys coucha Southern 

Multimammate Mouse 

Micaelamys granti Grant's Rock Rat 

Otocyon megalotis Bat-eared Fox 

Raphicerus campestris Steenbok 

Suricata suricatta Meerkat 

Vulpes chama Cape Fox 

 
 

Reptiles & Amphibians: 
Scientific name Common name 

Amietia poyntoni Poynton's River Frog 

Cacosternum boettgeri Boettger's dainty frog 

Agama atra Southern Rock Agama 

Chondrodactylus angulifer Namib Giant Ground 

Gecko 

Chondrodactylus bibronii Bibron's Thick-toed 

Gecko 

Karusasaurus polyzonus Karoo Girdled Lizard 

Meroles suborbitalis Spotted Sand Lizard 

Pachydactylus mariquensis Marico Thick-toed 

Gecko 

Pachydactylus purcelli  

Pachydactylus rugosus Rough Thick-toed 

Gecko 

Pedioplanis laticeps Cape Sand Lizard 

Pedioplanis lineoocellata Spotted Sand Lizard 

Psammobates tentorius Tent Tortoise 

Psammophis notostictus Karoo Sand Snake 

Trachylepis sulcata Western Rock Skink 

Trachylepis variegata Variegated Skink 
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Scorpions: 
Scientific name Common name 

Opistophthalmus lornae  

Parabuthus capensis  

Parabuthus schlechteri  

Uroplectes carinatus  

 

Spiders: 
Scientific name Common name 

Ammoxenus pentheri  

Asemesthes reflexus  

Phlegra karoo  

 

 


