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14 taxonomic groups were 

studied through the Karoo 

BioGaps Project: plants, 

mammals, fish, birds, 

amphibians and reptiles; six 

invertebrate groups: bees, 

dragonflies, grasshoppers, 

scorpions, butterflies and 

spiders; as well as fungi and 

nematodes.  

Background 

The Karoo has become an important area of potential development for South Africa, 

and therefore it is essential that we understand as much as possible about the 

biodiversity of the Karoo in order to inform decision making regarding development 

plans.  

The aim of the Karoo BioGaps Project was to assemble foundational species data by 

undertaking new fieldwork, digitising and georeferencing historical data found in South 

Africa’s museums and herbaria, sequencing tissue samples to obtain DNA barcodes, 

compiling information for species pages, and conducting Red List assessments for 

certain species. 

Through this work we needed to learn more about which species are widespread, and 

which are very rare and in need of protection, so we can determine which habitats in 

the Karoo are sensitive to proposed future changes in land use and development. 

The Karoo BioGaps Project was undertaken from 2016 to 2019 and involved over 20 

institutions led by the South African National Biodiversity Institute.  

Through this final short project report, we wish to thank all of the people involved in the 

Karoo BioGaps Project — including the landowners, scientists, specimen curators, 

digitisers, georeferencers and many others. Without you, this project would not have 

been possible. 

A Karoo landscape may look fairly plain, but it is home to numerous species important to South Africa © Bernard Dupont 



Scientific highlights of the project fieldwork 

Despite climatic conditions not being ideal for gathering comprehensive data (very poor rainfall was recorded in many 

areas in 2016 and 2017), some very exciting discoveries have been made through the project. 

Previously misidentified species and new species being described for the first time through this project include: 

 Two scorpion species; 

 A plant – an undescribed cat’s tail (Bulbine genus) in the Aloe family; 

 Numerous new species of trapdoor spiders have been found in the families Nemesiidae and Ctenzidae (genus 

Stasimopus) and two new species of ground wandering spiders in the genus Megamyrmaekion; 

 Likely three new ground nematodes (roundworms) have been discovered (important indicators of soil health) 

 Two new species of endemic cyprinid minnows (freshwater fish), one in the genus Pseudobarbus and another one 

in the recently erected genus Amatolacypris; 

 At least one new Fusarium species (a large genus of filamentous fungi important for soil health); 

 Potentially several new grasshopper species; 

 A new reptile species has been confirmed and will be described. 

Taxonomic revisions are also occurring for several snake, lizard, grasshopper and fish species. Range extensions or 

adjustments will also be confirmed for several species. Scientific papers are in the process of being written and 

published, as details about these species need to be carefully documented. 

Butterflies 

Team Butterflies recorded 103 taxa (species and 
subspecies) from the 46 sites visited. However, the 
drought conditions in many areas was a challenge to 
good representative sampling and most of the rarer 
endemic species were not recorded. 162 DNA barcodes 
were generated from the project for butterflies. Red List 
assessments done for the project have confirmed 1 

Endangered, 4 Rare and 5 Least Concern species. 

Acraea neobule neobule male © S Woodhall (left) 
Belenois aurota male © S Woodhall (right) 

Reptiles and amphibians 

Team ‘Herpetiles’ visited 36 sites and compiled 2 431 
records of individuals. They collected 11 different species 
of frogs and 84 species of reptiles. Several taxonomic 
updates and range expansions will emerge from the 
findings, in addition to a new reptile being described. DNA 
barcodes have been done and are important for future 
phylogenetic studies. 

 

Freshwater Fish 

Team Freshwater Fish sampled 149 locations in rivers 
draining the Karoo area. The Cape Fold Ecoregion is a 
hotspot for endemic freshwater fishes, and 243 occurrence 
records were obtained. The fieldwork has resulted in a 
taxonomic revision of the border barb (Amatolacypris 
trevelyani) and important ecological information for the 
iconic and Endangered Eastern Cape Rocky (Sandelia 
bainsii), which is endemic to the Eastern Cape. The 
discovery of a parasite on Sandelia bainsaii for the first time 
represents a serious emerging threat to aquatic biodiversity 
in the region. 

The fish team included Honours student Craig Rennie who 
graduated in 2019, and MSc student Delsy Sifundza, who 
graduates in 2020. The freshwater fish team hard at work © SAIAB 

Gerrhosaurus typicus © Alex Rebelo (left) 
Karoo Toad (Vandijkophrynus gariepensis)  Right © Ockert v. 
Schalkwyk 



Nematodes and fungi 

These taxon groups were not originally planned for the 
project, but the spider team collected soil samples at each 
location they visited — which allowed experts at the 
Agricultural Research Council to update their records on 
these important indicators of soil health. 

 

Grasshoppers 

Team Orthoptera (Grasshoppers) sampled 31 sites and 
collected just over 1 600 individual grasshoppers. Many 
of the individuals could not be identified to species level, 
due to high levels of taxonomic uncertainty. Preliminary 
results, after analyzing the collected specimens, indicate 
possibly 15 species new to science, as well as a new 
genus. 

>1 200 specimens of grasshopper were digitised through 
the project from various collections around the country — 
creating a very valuable tool for scientists for distribution 
maps and identification. 

The grasshopper team included Precious Tshililo, who 
was granted her MSc in 2018. 

Scorpions 

Team Scorpions surveyed 34 sites, and collected 1 132 
specimens. The identified material comprises 14 species: 
seven species of thick-tailed scorpions, two species of flat 
rock scorpions and five species of burrowing scorpions.  

An important part of the project was to digitize the scorpion 
specimens that are in the American Museum of Natural 
History in New York. A South African digitiser, Tebogo 
Ledwaba, spent six weeks there and verified 2 210 data 
records as well as inventoried 1 389 new records — 
making these important specimens available to scientists. 

 

BioGaps scorpion expert Lorenzo Prendini digging a scorpion 
burrow in the field (left) 
Parabuthus granulatus © Willem Van Zyl (right) 

Stasimopus — trapdoor © Ian Engelbrecht 

Bees 

Team Bees visited 30 sites and only found 41 species due 
to the severely dry conditions being experienced during 
fieldwork. Scientists estimate that about 10× the species 
could have been found in favourable conditions. Somewhat 
better collections were experienced in the Eastern Cape 
areas where reasonable rainfall had occurred, while the 
Western area was regrettably devoid of bees. The findings 
suggest a possible scenario under climate change, which is 
concerning as the reduction in pollination ecosystem 
services will affect all biodiversity. 

>2 000 bee specimens at the Ditsong Museum were 
digitised as part of the project — which adds valuable 
information to bee identification work in South Africa. 

Saw-backed Grasshopper ©  Bernard Dupont Megachile frontalis © Peter Webb  

Spiders 

Team Spiders visited 30 sites, with successful training 
of staff and students in the process. The team collected 
about 97 species, not including some possibly new and 
undescribed species. 

The Honours student on the project, Shannon Mitchel, 
has continued with a MSc on Karoo spiders. 

10 Red List assessments were conducted for spiders, 
and 7 species are classified as Data Deficient for 
Taxonomic reasons — more work is needed to resolve 
taxonomy issues. 



Birds 

Team Birds surveyed 58 sites across the greater Nama and 
Succulent Karoo area and observed 256 species. There are 
10 species endemic to the Karoo. The most commonly 
recorded species were Karoo Scrub-robin, Rufous-eared 
Warbler, Lark-like Bunting, and Red-eyed Bulbul. 16 000 
records have been added to the Southern African Bird Atlas 
Project. The team prepared Bird Friendly Habitat Management 
Guidelines for the Karoo as a result of their work, as several 
bird mortalities were observed from powerlines, traps, fences 
and poison. 

Plants 

Team Plants visited 51 sites and collected 1 505 

specimens, which resulted in 716 confirmed 

species. Despite the drought, the team found a 

bulbine species that was unknown and is currently 

being described.187 plant species are endemic to 

the Karoo (found nowhere else in the world). 

Information collected has helped understanding of 

the conservation status of these special Karoo 

plants. 30% of species of conservation concern 

changed status as a result of data collected during 

the project. There are 53 species threatened with 

extinction or categorised as ‘near 

threatened’ (including 19 Rare and 17 Data 

Deficient).    

Substantial project resources were spent on 

digitising and georeferencing plant specimens from 

several South Africa herbaria. These records are 

now available to support species red listing and 

distribution maps.    

Ruschia divaricata  © Marion Maclean (left) 
Aptosimum indivisum ©  Marion Maclean (right) 

Female endangered Kubusi 
streamjack (Metacnemis 
valida), found in 3 river 
systems © Sandra Zenda 

Mammals 

Team Mammals visited 30 sites, setting camera traps 
for larger animals and Sherman traps for small 
mammals. 41 medium to large mammal species and 
16 small mammals were recorded. Four species of 
conservation concern were detected, namely Cape 
Mountain Zebra (Equus zebra zebra), Grey Rhebok 
(Pelea capreolus), Black-footed Cat (Felis nigripes) 
and the Southern Mountain Reedbuck (Redunca 
fulvorufula fulvorufula). Preliminary genetic work has 
found a new cryptic subspecies of shrew, and 
discovered multiple new locations of Karoo Rock 
Sengi.  

Rufous-eared Warbler  
© Gawie Malan 

Overall project achievements 

The Karoo BioGaps Project has been an enormous success 
for biodiversity science in the Karoo. Achievements include: 
 >280 000 species records made available to scientists 
 10 students involved in the project 
 300 Red List assessments of species in the Karoo 
 800 species pages compiled to describe Karoo species 
 1077 DNA barcodes uploaded to the Barcode of Life  
 At least 15 scientific papers in progress 
 Distribution maps for species in national systems used 

for impact assessments and landuse guidelines. 

Steenbok were 
seen at nearly 
all sites  
© Wildlife 
Wanderer 

Dragonflies 

Team Dragonflies sampled 10 of the river systems draining 
the Karoo with success, including collecting the endemic 
Kubusi streamjack (Metacnemis valida) at three locations. 22 

species pages for 
dragonflies are online and 
provide useful 
identification assistance. 

The Karoo BioGaps Project was a project of the 
Foundational Biodiversity Information Programme 
(FBIP), a joint initiative of the Department of 
Science of Technology (DST), the National 
Research Foundation (NRF) and the South African 
National Biodiversity Institute (SANBI) 

Karoo species still need your help! 

Over 370 people contributed to the citizen science component of the project – 
many of them Karoo locals. Some 24 863 observations of 3 304 species were 
collected. 747 people helped with identifications. An amazing effort, thanks to 
all!  Please continue contributing on iNaturalist. Because of the drought, lots 
of species were not seen during the study, and we need more data on rare 
species and those that prefer wetter cycles. Not only animals and birds, but 
also plants, insects and fungi. Ongoing data will allow us to assess climate 
change and changing patterns of rarity. Your help is invaluable.  
See: https://www.inaturalist.org/projects/karoo-biogaps?tab=species  

The guidelines are available at: 
http://www.birdlife.org.za/wp-
content/uploads/2019/07/Birds-
of-the-Karoo-Ecology-and-
Conservation.pdf   
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