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ABSTRACT 
Nine species of African flat geckos (Afroedura) are known to be associated with the highlands and escarpments of Angola and 
Namibia (HEAN). Among these, the Afroedura bogerti group is the most speciose (with seven species) and endemic to the 
HEAN. Phylogenetically, it constitutes a young species group that speciated during the early Pleistocene (~1.91 mya). 
Although currently none of these species is regarded as threatened, their distribution falls largely outside protected areas which 
could compromise their future. 
 
Keywords: Afroedura, Angola, diversity, endemism, flat gecko, Namibia, speciation  
 
INTRODUCTION 

African flat geckos of the genus Afroedura 
Loveridge, 1944 are medium to large (maximum 
snout–vent length is 83 mm) dorsoventrally flattened 
geckos with rupicolous (rock-living) habits. They 
occur from western Angola southwards to South 
Africa and along the eastern escarpment northwards 
to central Mozambique (Branch 1998, Jacobsen et al. 
2014, Branch et al. 2021). They are typical highland 
species, found along the rocky mountainous areas of 
the escarpments, but apparently absent from most of 
the sandy lowlands in the interior of the continent. 

Currently the genus comprises 34 species (Jacobsen 
et al. 2014, Branch et al. 2021, Conradie et al. 2022), 
many of them described in the last decade, from the 
northern provinces of South Africa (Jacobsen et al. 
2014), central Mozambique (Branch et al. 2017) and 
northern Namibia and Angola (Branch et al. 2021, 
Conradie et al. 2022), and this number is expected to 
increase even further with the description of 
additional novel species (Makhubo et al. 2015, 
Busschau et al. 2019, Nicolau et al. 2023). 

Most of the Afroedura species are restricted to South 
Africa and the eastern escarpment (Jacobsen et al. 
2014), with only A. africana, A. tirasenesis and the 
A. bogerti species group associated with the arid 
highlands and escarpments of Angola and Namibia 

(HEAN). Afroedura africana and A. tirasenesis are 
restricted to the arid western and central Namibian 
highlands. Afroedura africana shows a closer 
phylogenetic relationship to another arid-adapted 
South African species, A. karrocia, than to other 
species associated with the HEAN. High genetic 
divergence exists among material from the Erongo 
Mountains and may include undescribed cryptic taxa 
(Jacobsen et al. 2014, Bauer et al. 2023). Afroedura 
tirasensis has not been tested in a phylogenetic 
framework but is expected to be closely related to the 
A. africana group. For the remainder of this paper we 
will focus on the A. bogerti group, which has received 
more attention in the last few years. 

THE AFROEDURA BOGERTI GROUP 

Until recently Afroedura bogerti was the only 
species of Afroedura known to occur in Angola and 
adjacent northern Namibia (Marques et al. 2018), but 
a slew of new species descriptions (Branch et al. 
2021, Conradie et al. 2022) has increased this number 
to six endemic species (A. bogerti, A. donveae, 
A. praedicta, A. pundomontana, A. vazpintorum and 
A. wulfhaackei) from Angola (Figure 1) and one from 
neighbouring Namibia (A. otjihipa; Figure 2). 

These seven endemic species can be divided into 
two distinct groups based on morphological and 
molecular data: a northern group comprising three 
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species which are found on the Angolan Planalto and 
associated escarpment (A. bogerti, A. pundomontana 
and A. wulfhaackei) and a southern group comprising 
four species present in the southwestern highlands and 
coastal plain (A. donveae, A. otjihipa, A. praedicta 
and A. vazpintorum). Predicted distributions and 
known localities are shown in Figure 3. 

Northern group 
 
Afroedura bogerti Loveridge, 1994 – Namba or 
Bogert’s flat gecko 
This species is known only from the vicinity of Mt 
Namba in the southern part of Cuanza-Sul Province 
of Angola and is regarded as a strict highland-

 

 

Figure 1: Collage of the different species of African flat geckos in the Afroedura bogerti group from Angola: A. bogerti from 
Namba, Cuanza-Sul Province; two specimens of A. wulfhaackei from Lépi (top) and one from Serra do Môco (bottom), 
Huambo Province; A. pundomontana from Bocoio, Benguela Province; two specimens of A. vazpintorum from Kapembawé, 
Benguela Province (top) and one from Tundavala, Huíla Province (bottom); A. donveae from Omahua, Namibe Province; 
A. praedicta from Serra da Neve, Namibe Province. Photos: J Lobón-Rovira and P Vaz Pinto. 
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associated species. It is a nocturnal, rupicolous 
species typically found sheltering in crevices and 
under exfoliating rock on larger granite outcrops in 
montane grasslands and associated scattered miombo 
and Afromontane forests at an elevation of 1,750–
1,850  masl. Its International Union for Conservation 
of Nature (IUCN) assessment of Least Concern 
(Baptista et al. 2020) was made before the split of the 
species group and consequently its status needs 
reassessment. Although the species has a very 
restricted distribution, it is relatively common in 
suitable habitat and known to occur in degraded 
habitat (Branch et al. 2021). The removal of rock 
flakes for the construction of houses or other 
buildings may be a threat to this species. 

Afroedura pundomontana Conradie et al., 2022 – 
Bocoio flat gecko 
This species occurs at lower elevations than the other 
highland-associated species. It is restricted to elevations 
of 600–1,000 masl in Angola’s Central Escarpment in 
central Benguela Province where it is found in low 
numbers on large granite rocky outcrops scattered 
among mixed escarpment woodlands. It has not been 
assessed for its threat status but could potentially 
trigger a threat category due to its limited distribution 
and the removal of rock flakes for the construction of 
houses and other buildings (Conradie et al. 2022). 

Afroedura wulfhaackei Branch et al., 2021 – 
Huambo or Mombolo flat gecko 
This species occurs widely in the Angolan Planalto 
of Huambo Province, Angola, extending marginally 
into the Central Escarpment in the provinces of 
Benguela and Cuanza-Sul. It is mostly found sheltering 
in crevices and under exfoliating rock on larger 
granite outcrops at elevations of 1,750–2,055 masl. 
At least four genetically distinct, isolated populations 
have been identified (Branch et al. 2021, Conradie et 

al. 2022). This species has not been assessed for its 
threat status, but its habitat might be threatened by the 
removal of rock flakes for building construction 
(Branch et al. 2021). 

Southern group 
 
Afroedura donveae Branch et al., 2021 – Iona flat 
gecko 
Currently this species is only known from the arid 
coastal region of southwestern Namibe Province, 
Angola. It is typically found sheltering in crevices 
and under exfoliating rock on large granite outcrops 
scattered in the semidesert scrubland environment at 
low elevations of 340–355 masl. It is not regarded as 
a highland-associated species. Its threat status has not 
been assessed. Although it seems to have very 
restricted distribution, the population is probably 
stable and its habitat is not under threat. 

Afroedura otjihipa Conradie et al., 2022 – Otjihipa 
flat gecko 
Currently this species is only known from the 
Otjihipa Mountains in the Southern Escarpment, 
Namibia, where it occurs in small sandstone outcrops 
in arid woodland at elevations of 1,800–1,900 masl. 
While it is expected to occur more widely in suitable 
habitat, it has not been recovered from the dolomite 
ridges surrounding the type locality. Its threat status 
has not been assessed by the IUCN, but based on the 
remoteness and undisturbed habitat it occurs in, it is 
unlikely to trigger any threat status. 

Afroedura praedicta Branch et al., 2021 – Serra da 
Neve flat gecko 
This species is restricted to areas of higher elevation 
(1,900–2,000 masl) of the isolated Serra da Neve 
inselberg in northern Namibe Province. It is 
sympatric with another highland endemic, Cordylus 

 

 

Figure 2: Otjihipa flat gecko (Afroedura otjihipa) from the Otjihipa Mountains in northern Namibia. Photo: F Becker. 
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phonolithos. The conservation status of this species 
has not been assessed. Although it has a very 
restricted distribution, no plausible threats are known 
thus it might not trigger any threat status. 

Afroedura vazpintorum Branch et al., 2021 – 
coastal flat gecko 
This species is mostly associated with the low-lying 
(less than 500 masl) coastal semiarid environment of 
the Angolan Kaokoveld in Namibe and Benguela 
provinces. However, a possibly isolated highland 
population occurs on the Humpata Plateau, at 
elevations of 1,630–2,270 masl. This species has not 
been assessed for its threat status. It seems common 
and widely distributed and is probably not threatened. 

DISCUSSION 

Recent work by Conradie et al. (unpublished data) 
estimated the diversification between the northern 
and southern groups to have occurred somewhere 
between the late Pliocene and early Pleistocene 
(3.57–0.96 mya) based on a coalescent speciation 
model (stochastic models). Of particular interest is 
the diversification within the northern group, with 
Afroedura bogerti and A. wulfhaackei currently 
represented by scattered populations on isolated 
mountains at high elevation across the Angolan 
Planalto, and A. pundomontana a bit further west on 
the escarpment. Although the strict Mt Namba 
endemic A. bogerti occurs in similar habitat and 
geographical proximity to some populations of 

A. wulfhaackei, it was found to be genetically closer 
to the escarpment species present at comparatively 
lower elevation, A. pundomontana. Morphological 
conservatism between sister taxa, together with 
habitat and ecological overlap found in this group, 
support the hypothesis that Angolan Afroedura have 
undergone allopatric speciation (vicariance) in the 
Angolan Planalto that could be associated with a non-
adaptive radiation similar to those reported for other 
reptile radiations (e.g., Reaney et al. 2018). This 
speciation process could be driven by the substrate-
specific character of this genus, leading to isolation 
during periods of climatological constraints. 

On the other hand, the southern group seems to have 
followed a more complex pattern of speciation, with 
various populations isolated and specialised in 
different habitats and one widespread taxon. This is 
especially true in the case of A. vazpintorum, a 
species which is widespread across the coastal 
semiarid lowlands but is also present on top of the 
southern escarpment above 2,000 masl in typical 
montane environment. Genetic analysis revealed 
two deeply divergent mitochondrial lineages in 
A. vazpintorum, one exclusive to the southern 
highlands but the other present both above and below 
the escarpment (Branch et al. 2021, Conradie et al. 
2022). These findings are consistent with a southern 
highland origin, followed by subsequent lowland 
colonisation and a more recent expansion on the 
coastal plain and secondary contact in the highlands. 
Although the ecological conditions are very different 

 

 

Figure 3: Predicted distributions and known localities of species of African flat geckos in the highlands and escarpments of 
Angola and Namibia (HEAN). Shaded areas indicate distributions (90% confidence interval based on Maxent predictive 
mapping, see Conradie et al. 2022) and points indicate known localities. 
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on the southern highlands and semiarid coastal 
plain, various reptiles do occur in both regions 
including two representatives of the Gekkonidae, 
Chondrodactylus fitzsimonsi (Marques et al. 2018) 
and Hemidactylus benguellensis (Lobón-Rovira et al. 
2021). The origin of remaining southern taxa, namely 
A. donveae, A. otjihipa and A. praedicta, is best 
explained by vicariance events but these are 
challenging to interpret with the available data. It is 
possible that Pleistocene climatic oscillations 
periodically promoted the expansion of Afroedura 
populations across the southern lowlands, followed 
by local extinctions when the climate became too dry, 
thus conferring a higher resilience on populations 
isolated on southern highlands and inselbergs; such 
dynamics may explain the origin and current 
distribution of southern taxa. 

Overall, the speciation patterns found in Angolan 
Afroedura reveal an early split between central and 
southern highlands, with the former maintaining a 
close link with the western escarpment and the latter 
with the semiarid lowlands and various coastal 
inselbergs such as Serra da Neve or the Otjihipa 
Mountains. These patterns are likely to be of 
biogeographic significance, as they are remarkably 
similar to those observed for other lizards, such as 
Cordylus (Bates et al. 2023) and Hemidactylus 
(Lobón-Rovira et al. 2021), and for a rupicolous 
amphibian genus, Poyntonophrynus (Baptista et al. in 
review). These results establish the Angolan–
Namibian highlands as an important biogeographic 
feature driving diversification processes in the 
HEAN, while underlining the Angolan Planalto, the 
western escarpment and various inselbergs as centres 
of endemism. 

Further research is needed in this poorly known 
region of Africa. It is noteworthy that although the 
highlands and escarpments of Angola and Namibia 
are important for rupicolous species, they fall largely 
outside the currently designated protected areas and 
are therefore susceptible to the impacts of ongoing 
mining operations, human encroachment and related 
activities. The lack of a conservation strategy for 
these highlands could compromise the future of relict 
species and the still unknown diversity they support. 
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