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ABSTRACT 
The arachnid fauna of Angola and Namibia is diverse and includes high levels of endemism, much of which is associated with 
the arid zone, especially the Namib Desert. The endemic arachnid fauna of the highlands and escarpments, including mountain 
ranges, plateaus and inselbergs, has received less attention. The study presented here is the first to compile existing 
distributional data for three arachnid orders – whip spiders (Amblypygi Thorell, 1883), scorpions (Scorpiones C.L. Koch, 
1837) and solifuges (Solifugae Sundevall, 1833) – occurring in the highlands and escarpments of Angola and Namibia from 
published literature, online databases and natural history collections. Distribution maps were used, together with available data 
or expert knowledge of taxon habitat requirements, to prepare a list of described arachnid taxa considered endemic or near-
endemic to the western highlands and escarpments of these two countries. In addition, arachnid endemism was assessed more 
broadly by scoring the presence of described and potential undescribed endemics in relevant highlands and escarpments, 
tallying the scores for each order, and ranking the highlands and escarpments based on the sum of all three ordinal tallies. 
These scores provide a rough index of the relative importance of highlands and escarpments in Angola and Namibia for 
prioritising decisions regarding conservation as well as further survey and inventory from the arachnid perspective. Although 
the highlands and escarpments of Angola and Namibia probably serve as refugia for taxa requiring cooler, more humid habitats 
than are available in the surrounding arid lowlands, including palaeoendemics, they appear to contain fewer endemic arachnid 
taxa than the lowlands. This may be because: (1) the highlands and escarpments of Angola and Namibia are relatively low, on 
average, providing few opportunities for insular speciation; (2) much arachnid endemism in the arid lowlands is associated 
with unique substrates that are absent in the highlands, including sand dunes, gravel plains and clays associated with drainage 
systems, all of which facilitate burrowing to escape the arid conditions and promote diversification; and (3) much of the 
taxonomy of the arachnids of both countries remains unresolved, and the distributions poorly understood, especially in Angola. 
More intensive surveys, with an emphasis on collecting genetic samples from disjunct populations across the distributions of 
each putative species, are needed to better understand arachnid diversity and endemism in the region. 
 
Keywords: Amblypygi, Angola, Arachnida, endemism, escarpments, highlands, Namibia, Scorpiones, Solifugae 
 
INTRODUCTION 

Arachnids have inspired fear and fascination since 
antiquity, in part because they are predators and 
some, such as scorpions and spiders, are venomous. 
Few are considered medically important, however, 
and fewer still have been implicated in fatal or 
debilitating envenomation. Despite their fearsome 
appearance, most arachnids are harmless. 

Arachnids are of particular interest to students of 
evolution because of the great age of their lineage. 
Fossil scorpions from the Silurian, 435 mya, present 
the first unequivocal evidence for terrestrialisation 
(Dunlop et al. 2008). The arachnid ground plan has 
changed little since the first scorpions colonised land: 
Palaeozoic arachnids closely resemble their modern 
descendants. Morphological conservatism, together 
with low vagility and stenotopic ecological 
requirements, make many arachnid taxa prone to 
vicariance and allopatric speciation (Prendini 2001b, 
Bryson et al. 2013, Loria & Prendini 2021, Schramm 
et al. 2021). 

As elsewhere in southern Africa, the arachnid fauna 
of Angola and Namibia is diverse and includes high 
levels of endemism, much of which is associated with 
the arid zone, especially the Namib Desert (Lamoral 
1979, Prendini 2005c, Prendini & Esposito 2010). 
The endemic arachnid fauna of the highlands and 
escarpments, including mountain ranges, plateaus 
and inselbergs, has received less attention, although 
the highlands probably serve as refugia for taxa 
requiring cooler, more humid habitats than are 
available in the surrounding arid lowlands, as in other 
parts of the world (Prendini 2003a, Bryson et al. 
2013, Loria & Prendini 2021, Schramm et al. 2021). 
One reason is because knowledge of the taxonomy 
and distributions of arachnids in both countries, but 
especially in Angola, is limited, compared to other 
taxa such as vertebrates, flowering plants and even 
some terrestrial invertebrates. 

The study presented here is the first to compile 
existing distributional data for three arachnid orders 
– whip spiders (Amblypygi Thorell, 1883), scorpions 
(Scorpiones C.L. Koch, 1837) and solifuges (Solifugae 

https://www.nje.org.na/index.php/nje/article/view/volume8-prendini
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Sundevall, 1833) – occurring in the highlands and 
escarpments of Angola and Namibia from published 
literature, online databases and natural history 
collections. Distribution maps were used, together 
with available data or expert knowledge of taxon 
habitat requirements, to prepare a list of described 
arachnid taxa considered endemic or near-endemic to 
the highlands and escarpments. In addition, arachnid 
endemism in the highlands and escarpments was 
assessed more broadly by scoring the presence of 
described and potential undescribed endemics in 
relevant highlands, tallying the scores for each order 
and ranking the highlands and escarpments based on 
the sum of all three ordinal tallies. 

Although the picture may change when the taxonomy 
of each order is revised and the distributions are 
better understood, these data provide a baseline for 
prioritising decisions regarding conservation, as well 
as further survey and inventory, from the arachnid 
perspective. More intensive surveys, with an 
emphasis on collecting genetic samples from disjunct 
populations across the distributions of each putative 
species, are needed to better understand arachnid 
diversity and endemism in the region. 

METHODS 

Taxonomic and geographical constraints 
The study presented here made use of the most recent 
published classifications for each arachnid order and 
relied on existing sources of distributional data (see 
below). Only valid, described infrageneric taxa 
(species and subspecies) were included in the 
assessment. Synonyms, nomina dubia and taxa, the 
validity of which was questioned in the most recent 
taxonomic treatments, were omitted. For example, 
Solpugema aethiops Lawrence, 1967 was excluded, 
despite having been described from the Brandberg 
(the only known locality for this species), as Wharton 
(1981) suggested that this species is almost certainly 
conspecific with the more widespread Solpugista 
namibica Kraus, 1956. Female solifuges are 
notoriously difficult to identify and, given that 
S. aethiops was described from a single female and 
the only known specimen, its validity must be re-
evaluated.  

Whereas the taxonomy of southern African whip 
spiders is fairly well resolved, the secretive nature 
and seasonal activity of these arachnids, and their 
need for a humid microhabitat, implies that their 
distributions, especially in the arid zone of Angola 
and Namibia, remain poorly documented. 

The taxonomy of southern African scorpions has 
received much attention but continues to undergo 
active revision, and the distributions of scorpion taxa 
are fairly well documented due to the ease with which 
many (though by no means all) may be collected.  

Compared to Amblypygi and Scorpiones, the 
knowledge of solifuges is much poorer in terms of 
taxonomy and distribution for the following reasons. 
Firstly, species-level taxonomy of Solifugae depends 
almost entirely on characters of adult males, which 
are highly seasonal and active for only a brief period 
annually. Secondly, the seasonality, habitat specificity 
and speed of most solifuges makes them difficult to 
collect and survey. Thirdly, there are few experts on 
the order, worldwide. The highland endemic status of 
solifuge species was therefore evaluated based on 
few specimens and locality records, often singletons. 
In addition, the precision of many historical records 
is unknown. This may influence whether a locality 
record falls on a highland or only in the vicinity 
thereof, which in turn affects decisions regarding 
whether or not a species may be endemic or near-
endemic to the highland. 

Given these constraints, understanding of the 
taxonomy, distributions, and endemism of all three 
arachnid orders in southern Africa lags far behind 
that of the vertebrates, flowering plants and even 
some terrestrial invertebrates, like butterflies and 
dragonflies. There is also a huge disparity between 
the knowledge of arachnids in Angola and Namibia. 
The fauna of Namibia has been subject to surveys, 
inventories and publications from the German 
colonial period to the present, with extensive 
collections deposited in natural history museums in 
Germany, South Africa and the National Museum of 
Namibia. In contrast, research on Angolan arachnids 
which began during the Portuguese colonial period, 
largely ceased during approximately three decades of 
war (1975–2002), a time in which no new collections 
were added to the Museo do Dundo. Arachnid 
collections from Angola represent a tiny fraction of 
those from Namibia and large swaths of the country 
have never been surveyed.  

Georeferencing and mapping 
A database of point locality records for mapping the 
distributions of arachnid taxa considered or suspected 
to be endemic to the highlands and escarpments of 
Angola and Namibia was assembled from published 
literature, online databases, e.g., iNaturalist 
(https://www.inaturalist.org), and material examined 
from the following natural history collections: 
Albany Museum, Grahamstown, South Africa; 
American Museum of Natural History, New York, 
USA; Ditsong National Museum of Natural History 
(former Transvaal Museum), Pretoria, South Africa; 
Iziko South African Museum, Cape Town, South 
Africa; KwaZulu-Natal Museum (former Natal 
Museum), Pietermaritzburg, South Africa; and 
National Museum of Namibia, Windhoek. 

Records for which geographical coordinates were 
previously entered by the collector were checked for 
accuracy and the remaining records georeferenced 
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using the Geographic Names Server (https://
geonames.nga.mil/geonames/GNSHome), the Fuzzy 
Gazetteer (https://isodp.hof-university.de/fuzzyg/
query) and Google Earth (https://earth.google.com). 
Dubious or imprecise records were omitted. The final 
dataset comprised 209 point localities for 22 
infrageneric taxa in 16 genera and ten families. 
Distribution maps were produced using QGIS 
3.16.10 ‘Hannover’ Long Term Release (QGIS 
Development Team 2021), by superimposing point 
locality records on datasets representing the political 
boundaries, topography (inselbergs and mountain 
ranges, plateaus, escarpments) and major rivers of 
Angola and Namibia. 

Assessing highland endemism 
Distribution maps were used, together with available 
data or expert knowledge of taxon habitat 
requirements, to prepare a list of described arachnid 
taxa considered endemic or near-endemic to the 
highlands and escarpments of Angola and Namibia. 
Consistent with other treatments in the present 
volume, the highlands and escarpments of Angola 
and Namibia comprise inselbergs and mountain 
ranges (free-standing hills or mountains that rise at 
least 200 m above the surrounding land); plateaus 
(broad areas of flat or hilly ground, at least 1,600 
masl); and escarpments (narrow areas with steep 
slopes on the western margins of plateaus). 

Relatively few taxa were considered bona fide 
highland endemics; i.e., those exclusively restricted 
to highlands and escarpments. The remaining taxa 
were considered highland endemics or near-
endemics only if most of the known locality records 
were situated on or adjacent to highlands and 
escarpments, applying the metapopulation concept 
(Levins 1969), whereby disjunct populations 
occupying highland refugia may coalesce during 
periods of cooler, more humid climate. Hotter, drier 
lowlands represent barriers to dispersal for highland 
taxa inhabiting disjunct refugia. In contrast, taxa with 
one or a few records on highlands and escarpments, 
but an otherwise predominantly lowland distribution, 
even if occurring within valleys between highlands 
and escarpments, were not considered highland 
endemics. For these taxa, highlands and escarpments 
represent barriers to dispersal between disjunct 
lowlands.  

In addition, arachnid endemism was assessed more 
broadly by scoring the presence of described and 
potential but undescribed endemics in the highlands 
and escarpments of Namibia and Angola, tallying the 
scores for each order, and ranking the various 
highlands and escarpments based on the sum of all 
three ordinal tallies (a relative score of the number of 
endemic arachnids in each highland). Although these 
scores may change when the taxonomy of each order 
is revised and the distributions are better understood, 

they provide a rough index of the relative importance 
of highlands and escarpments for prioritising 
decisions regarding conservation, as well as for 
further survey and inventory, from the arachnid 
perspective. 

RESULTS AND DISCUSSION 

Highland endemic whip spiders 
Only two species of Amblypygi may be considered 
endemic to the highlands and escarpments of Angola 
and Namibia (Table 1). Both constitute monotypic 
genera, palaeoendemics which diverged from other 
phrynichid genera before the breakup of 
Gondwanaland (Weygoldt 1996), and occupy refugia 
in the highlands, escarpments and other areas with a 
higher humidity (e.g., wells and watercourses) than 
the surrounding arid lowlands.  

Phrynichodamon scullyi (Purcell, 1902), of the 
family Phrynichidae Simon, 1892, has been recorded 
from only four localities in southwestern Namibia 
(Figure 1), each represented by a single individual, 
over the course of a century (Lawrence 1967, 
Weygoldt 1996). These localities are situated in the 
Hakosberge, the Tirasberge, Naukluft Mountains and 
the Aus Mountains. Most of the known records of 
P. scullyi occur further south, in the Kamiesberg, 
Bokkeveldberge and Cederberg of South Africa 
(Lawrence 1949, 1955, Weygoldt 1996, 1998), where 
the species has been encountered slightly more often. 
Given the large distances between the four disjunct 
populations of this species in Namibia, and between 
them and the two disjunct populations in South 
Africa, it would be important to compare them 
genetically to assess whether more than one species 
is involved and to determine the timing of 
divergence. 

Xerophrynus machadoi (Fage, 1951), considered 
incertae sedis within superfamily Phrynoidea 
Blanchard, 1852 by Weygoldt (1996, 2000), is 
known from fewer than ten localities, two (the type 
locality and a second record near Omahua) in 
southwestern Angola (Lawrence 1949, Fage 1951) 
and the rest in northwestern Namibia (Figure 1). Most 
of the known localities (and specimens) were 
collected from valleys on the southern slopes of the 
Brandberg Massif (Weygoldt 1996, 1998). The other 
Namibian localities are associated with the Etendeka 
and Otjikondavirongo mountains, the Huab outliers 
and the Uis Mountains of Damaraland, an area in 
northwestern Namibia bordered to the north by the 
Kaokoveld, to the west and south by the Namib 
Desert, and to the east by the Kalahari Desert, and 
encompassing a distinctive semi-desert landscape 
comprising vast, arid, gravel or rocky plains 
intersected by towering granite outcrops. As with 
P. scullyi, the large distances between the disjunct 
populations of X. machadoi in Angola, and between 

https://geonames.nga.mil/geonames/GNSHome
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them and the disjunct Namibian populations in the 
Kaokoveld and Damaraland, emphasise the need for 
genetic comparison to assess whether more than one 
species is involved, as well as to determine the timing 
of divergence. 

The difficulty of collecting these secretive 
lithophilous arachnids, which appear to retreat into 
deep rock crevices or exfoliations during the dry 
season, implies that collection efforts must be 
focused on the rainy season, and concentrated on 
areas with higher humidity, such as caves, wells and 
watercourses, for any possibility of success. 

Damon gracilis Weygoldt, 1998, a third species of 
whip spider, endemic to southwestern Angola and 
northwestern Namibia, has been recorded from some 
highlands and escarpments, including the Serra da 
Neve in Angola and the Baynes–Otjihipa Mountains 
in Namibia (Weygoldt 1998, 1999, 2000). However, 
this species was not considered endemic or near- 
endemic to the highlands and escarpments as the 
majority of the known records are situated at low 
elevation, often in association with wells and 
watercourses. Damon sylviae Prendini et al., 2005, 
the fourth species of whip spider recorded in 
Namibia, has not been recorded from the highlands 
and escarpments (Prendini et al. 2005). 

Table 1: Described species and subspecies of whip spiders (Amblypygi Thorell, 1883), scorpions (Scorpiones C.L. Koch, 
1837) and solifuges (Solifugae Sundevall, 1833) that are endemic or near-endemic to the highlands and escarpments, 
including plateaus, mountain ranges and inselbergs, of Angola and Namibia, with countries and highlands of occurrence. 

Classification Species Country: highlands and escarpments 
Amblypygi 
Phrynichidae Phrynichodamon scullyi (Purcell, 1902) Namibia: Hakosberge, Tirasberge, Naukluft Mountains 

and Aus Mountains; South Africa: Kamiesberg, 
Bokkeveldberge and Cederberg 

 Xerophrynus machadoi (Fage, 1951) Angola: lowlands; Namibia: Kaokoveld (Etendeka and 
Otjikondavirongo mountains), Huab outliers, and 
Brandberg Massif (valleys) 

Scorpiones 
Bothriuridae Brandbergia haringtoni Prendini, 2003 Namibia: Brandberg Massif (summit) 
 Lisposoma josehermana Lamoral, 1979 Namibia: Otavi and Paresis mountains and Waterberg 

Plateau 
Buthidae Uroplectes ngangelarum Monard, 1930 Angola: southwestern highlands (e.g., Serra de Chela, 

Serra da Neve) 
 Uroplectes tumidimanus Lamoral, 1979 Namibia: Erongo Mountains through central highlands 

(Khomas Hochland, Auas Mountains, Hakosberge and 
Gamsberg), Naukluft and Tsaris mountains, and 
Rooirand Plateau to Huib-Hoch Plateau and Hunsberge 

Hormuridae Hadogenes lawrencei Newlands, 1972 Namibia: Uri-Hauchab (inselberg, west of Awasibberge) 
Scorpionidae Opistophthalmus scabrifrons Hewitt, 1918 Namibia: Groot Karasberg 
 Opistophthalmus schultzei Kraepelin, 1908 Namibia: Aus Mountains 
 Opistophthalmus ugabensis Hewitt, 1934 Namibia: Brandberg Massif (valleys), Tafelkop and 

Huab outliers 
Solifugae 
Ceromidae Ceromella focki (Kraepelin, 1914) Namibia: central highlands (Khomas Hochland) 
Daesiidae Biton striatus bidentatus Lawrence, 1955 Namibia: Kaokoveld (Etendeka Mountains) and 

Brandberg Massif (summit) 
 Blossia angolensis (Lawrence, 1960) Angola: highlands near Lubango 
 Blossia falcifera quibensis Hewitt, 1934 Namibia: Rooirand Plateau and Huib-Hoch Plateau 
 Blossia gaerdesi Lawrence, 1972 Namibia: Otavi Mountains, Waterberg Plateau, central 

highlands (Khomas Hochland) and Rooirand Plateau 
 Hemiblossia machadoi Lawrence, 1960 Angola: Serra da Chela (highlands near Lubango) 
Gylippidae Bdellophaga angulata Wharton, 1981 Namibia: central highlands (Auas Mountains and 

Gamsberg) 
 Trichotoma fusca (Roewer, 1941) Namibia: Waterberg Plateau 
Melanoblossiidae Melanoblossia ansie Bird & Wharton, 2015 Namibia: Tsaukhaib (inselberg in Sperrgebiet) 
Solpugidae Solpugista methueni (Hewitt, 1914) Namibia: Rooirand Plateau and Huib-Hoch Plateau 
 Zeria glabricornis (Lawrence, 1928) Namibia: Kaokoveld (Baynes–Otjihipa and Etendeka 

mountains) and Brandberg Massif (summit) 
 Zeria schlechteri (Purcell, 1899) Namibia: Rooirand Plateau; South Africa: Naroepberge 



Endemism of Arachnida (Amblypygi, Scorpiones and Solifugae) 

235 

Highland endemic scorpions 
Two genera and three species of the family 
Bothriuridae Simon, 1880 are endemic to Namibia. 
This monophyletic lineage of palaeoendemic taxa 
diverged from their relatives in South America and 
Australia when Africa separated from the rest of 
Gondwana ca. 140 million years ago (Prendini 2003a, 
2005c). Two of the three species are highland 
endemics (Table 1), occupying refugia with higher 
humidity (e.g., wells and watercourses) than the 
surrounding arid lowlands.  

Brandbergia haringtoni Prendini, 2003 is known 
from only two specimens collected at 1,650 masl in 
Goaseb (or Ga-Asab) gorge on the southern side of 
the Brandberg Massif in 1978 (Figure 1). Little is 
known about this species and several subsequent 
attempts to collect it at the type locality (including 
during the rainy season) were unsuccessful (Prendini 
2005a). However, further attempts are considered a 
high priority as the male remains unknown and a 
genetic sample is needed for comparison with other 
bothriurid taxa in Namibia, South America and 
Australia.  

Lisposoma josehermana Lamoral, 1979 is relatively 
common in the Otavi Mountains, where it is known 
from several inselbergs, and the Waterberg Plateau 
(Figure 1). This lapidicolous species may be found 
under stones and in caves on wooded, humid slopes 
(Lamoral 1979, Prendini 2003b, 2005a). It has also 
been recorded from the Paresis Mountains. Genetic 
comparison of the disjunct populations is needed to 
assess whether more than one species is involved and 
to test the timing of divergence from one another and 
from other Namibian bothriurids. 

Lisposoma elegans Lawrence, 1928, the third species 
of endemic Namibian bothriurid, has been recorded 
from some highlands and escarpments (Prendini 
2003b), including the Kaokoveld (Otjikondavirongo 
Mountains) and the Central Highlands (Khomas 
Hochland and Gamsberg). However, this species was 
not considered endemic or near-endemic to the 
highlands and escarpments as most of the known 
records are from low elevations. This lapidicolous 
species occurs under stones, often in humid 
microhabitats, such as along gulleys and episodic 
watercourses, in rather arid locations (Lawrence 
1928, Prendini 2005a). As with L. josehermana, 
genetic comparison of the disjunct populations of 
L. elegans is needed to assess whether more than one 
species is involved and to determine the timing of 
divergence from one another and from other 
Namibian bothriurids. The diverse family Buthidae 
C.L. Koch, 1837 contains only two species 
considered near-endemic to the highlands and 
escarpments, one in southwestern Angola, and the 
other in central-southern Namibia (Table 1). Both are 
lapidicolous species of the exclusively Afrotropical 

genus Uroplectes Peters, 1861 and may be found 
under stones (Prendini 2001b). Uroplectes 
ngangelarum Monard, 1930 is near-endemic to the 
highlands and escarpments of southwestern Angola, 
most of the known localities having been recorded on 
the plateau in the vicinity of Lubango and Humpata 
(Figure 1). Uroplectes tumidimanus Lamoral, 1979 is 
near-endemic to the highlands and escarpments of 
Namibia, extending from the Erongo Mountains 
through the central highlands (Khomas Hochland, 
Auas Mountains, Hakos Mountains and Gamsberg) 
to the Rooirand Plateau, Huib-Hoch Plateau and 
Hunsberge (Figure 1). Both species appear to be 
closely related to the widespread Uroplectes 
planimanus (Karsch, 1879), distributed from 
southern Angola and northern Namibia, across 
Botswana and Zambia to Mozambique, Zimbabwe 
and the Limpopo Province of northern South Africa 
(Prendini 2005c), from which it appears they became 
isolated in the highlands and subsequently diverged. 
However, the timing of these events, as well as the 
limits of all three species, await further testing. 
Indeed, the taxonomy of Uroplectes is probably the 
least resolved of any group of southern African 
scorpions. Further collections and genetic analyses 
are needed to address species limits as several 
undescribed highland endemics are suspected. 

One species of the lithophilous Afrotropical genus 
Hadogenes Kraepelin, 1894, in the family 
Hormuridae Laurie, 1896, is endemic to the 
highlands and escarpments of Namibia (Table 1). 
Like other species of the genus, Hadogenes 
lawrencei Newlands, 1972 inhabits the cracks and 
crevices of weathered rock outcrops (Prendini 2001b, 
2005c). It appears to be restricted to the Uri-Hauchab, 
a relatively low elevation inselberg west of the 
Awasibberge (Figure 2), surrounded by sand dunes 
of the central Namib dune field, where it is presumed 
to have evolved in isolation since the inselberg was 
isolated from the escarpment in the Pliocene 
(Newlands 1972). This hypothesis awaits rigorous 
testing which will require the collection of genetic 
material from H. lawrencei and the nearest 
populations of Hadogenes tityrus (Simon, 1888) in 
the Awasibberge. The collection and analysis of 
genetic material from across the distribution of 
H. tityrus is considered an important priority for 
delimiting the species of this complex (Newlands & 
Cantrell 1985) and for better understanding 
distributions which suggest that some may be 
endemic to the highlands and escarpments of 
Namibia. 

Another hormurid, Hadogenes zumpti Newlands & 
Cantrell, 1985, has been recorded from the 
Hunsberge of southern Namibia and the Richtersveld 
of South Africa (Newlands & Prendini 1997), but was 
not considered endemic or near-endemic to the 
highlands and escarpments of Namibia as most of the  
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Figure 1: Described species of whip spiders (Amblypygi Thorell, 1883) and scorpions (Scorpiones C.L. Koch, 1837) in the 
families Bothriuridae Simon, 1880 and Buthidae C.L. Koch, 1837 that are endemic or near-endemic to the highlands and 
escarpments, including plateaus, mountain ranges and inselbergs, of Angola and Namibia (HEAN): Brandbergia haringtoni 
Prendini, 2003; Lisposoma josehermana Lamoral, 1979; Phrynichodamon scullyi (Purcell, 1902); Uroplectes ngangelarum 
Monard, 1930; Uroplectes tumidimanus Lamoral, 1979; and Xerophrynus machadoi (Fage, 1951). 
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Figure 2: Described species of scorpions (Scorpiones C.L. Koch, 1837) in the families Hormuridae Laurie, 1896 and 
Scorpionidae Latreille, 1802 that are endemic or near-endemic to the highlands and escarpments, including plateaus, mountain 
ranges and inselbergs, of Angola and Namibia (HEAN): Hadogenes lawrencei Newlands, 1972; Opistophthalmus scabrifrons 
Hewit, 1918; Opistophthalmus schultzei Kraepelin, 1908; Opistophthalmus ugabensis Hewitt, 1934. 
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known records are at low elevations. The same 
proved true for two other hormurids recorded in 
Angola and Namibia, Hadogenes hahni (Peters, 
1862) and Hadogenes phyllodes Thorell, 1876 
(Prendini 2005b). 

Three species of the fossorial Afrotropical genus 
Opistophthalmus C.L. Koch, 1837 in the family 
Scorpionidae Latreille, 1802 (Lamoral 1979, 
Prendini 2001a, 2005c, Prendini et al. 2003) were 
considered endemic or near-endemic to the highlands 
of Namibia (Table 1). Opistophthalmus scabrifrons 
Hewit, 1918, a pelophilous species that constructs 
burrows under stones in shaley clay, is restricted to 
valleys on the eastern side of the Groot Karasberg 
(Figure 2). Opistophthalmus schultzei Kraepelin, 
1908, another pelophilous species which constructs 
burrows in open ground and under stones in granitic 
sandy loam, is restricted to the Aus Mountains 
(Figure 2). Finally, Opistophthalmus ugabensis 
Hewitt, 1934, a semi-lithophilous species that 
constructs shallow scrapes under stones in sandy loam, 
occurs in the valleys and lower slopes of the Brandberg 
Massif, as well as other inselbergs in Damaraland, 
including the Gobobosebberge (e.g., Tafelkop) and the 
Huab outliers (Figure 2). Although these three species are 
well characterised morphologically and genetically, many 
other widespread Namibian species of Opistophthalmus 
represent species complexes that are the subject of 
ongoing revision which, once completed, will 
increase the number of highland endemics and near-
endemics in the country (Prendini & Loria 2020). 

Highland endemic solifuges 
Southern Africa has the world’s highest diversity of 
Solifugae, much of which is concentrated in the arid 
west of the subcontinent. This diversity is almost 
certainly underestimated, however, particularly for 
Angola (Lawrence 1960). The distributions of many 
solifuge species appear to be highly restricted 
(Wharton 1981), especially in the fossorial, 
psammophilous Hexisopodidae Pocock, 1897 and the 
small, diurnal Melanoblossiidae Roewer, 1933. In 
addition, many highlands and escarpments are 
undersampled for solifuges. More extensive 
sampling with more precise locality data is expected 
to increase the list of highland endemic solifuges 
presented here.  

The small family Ceromidae Roewer, 1933 contains 
a single highland endemic, Ceromella focki 
(Kraepelin, 1914), restricted to the central highlands 
(Khomas Hochland) of Namibia (Table 1). It is 
known from only two male specimens collected in 
Windhoek in 1911 (Kraepelin 1914) and 2009, 
respectively (Figure 3). 

Five species of the diverse, probably paraphyletic 
(Bird et al. 2015), family Daesiidae Kraepelin, 1899 
are endemic or near-endemic to the highlands and 

escarpments: two to southwestern Angola, one to 
northwestern Namibia, one to southwestern Namibia 
and one to central Namibia (Table 1). Biton (Biton) 
striatus bidentatus Lawrence, 1955 is known from 
four records in Namibia, mostly from the Kaokoveld, 
including the vicinity of the Etendeka Mountains, and 
one from the summit of the Brandberg Massif (Figure 
3). It is uncertain whether this species is strictly 
endemic to the highlands and escarpments, as all 
known localities of this species were georeferenced a 
posteriori, and the precise coordinates of the original 
collection localities are unknown.  

Blossia angolensis (Lawrence, 1960) is known from 
a single female collected at an altitude of 1,500 masl 
in the highlands near Lubango, southwestern Angola 
(Figure 3). Unfortunately, the male has never been 
collected, and little is known about this species. 
Blossia falcifera quibensis Hewitt, 1934, recorded 
from only two localities on plateaus in southwestern 
Namibia, appears to be a bona fide highland endemic 
(Figure 3). Its congener, Blossia gaerdesi Lawrence, 
1972, is relatively widespread in the highlands and 
escarpments of Namibia, from the Otavi Mountains 
and the Waterberg Plateau, through the central 
highlands, to the Rooirand Plateau (Figure 3). Many 
locality records of B. gaerdesi are not actually 
situated in highlands, but in the near proximity, 
suggesting that highlands may serve as refugia. More 
material is needed for morphological and genetic 
analysis to determine whether these populations are 
conspecific.  

Hemiblossia machadoi Lawrence, 1960 is known 
from a single female collected at 2,300 masl in the 
Serra da Chela near Lubango, southwestern Angola, 
in 1949 (Figure 3), and a juvenile female collected 
approximately 100 km to the southeast (Lawrence 
1960). More collections are needed to verify whether 
this species is endemic or near-endemic to the 
highlands and escarpments. Its congener, Hemiblossia 
lawrencei Roewer, 1933, described from a single 
female collected in Windhoek, Namibia, was 
excluded from the list of highland endemics as it was 
inadequately characterised (Wharton 1981). Further 
comparison with females of different species in the 
australis group of Hemiblossia Kraepelin, 1899 are 
needed to assess the validity of this species. 

The southern African species of the small family 
Gylippidae Roewer, 1933 are assigned to three 
genera in subfamily Liphophaginae Wharton, 1981. 
Two of the four lipophagine species occurring in 
Namibia are endemic or near-endemic to the 
highlands and escarpments (Table 1). Available data 
suggest that the monotypic Bdellophaga angulata 
Wharton, 1981 is restricted to the central highlands 
of Namibia (Figure 4). Trichotoma fusca (Roewer, 
1941) is known only from the type locality, the 
Waterberg Plateau (Figure 4). Wharton (1981) 
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suggested that the latter may be conspecific with 
Trichotoma brunnea Lawrence, 1968, from which it 
is almost indistinguishable morphologically. As 
T. brunnea appears to be restricted to the Namib 
coast, however, T. fusca was assumed to be a valid 
species for the present assessment. A genetic 
comparison between material from the Namib and the 
Waterberg Plateau is needed to resolve this question.  

The nominotypical subfamily Melanoblossinae 
Roewer, 1933, of the small family Melanoblossiidae, 
is also restricted to southern Africa. Melanoblossia 
ansie Bird and Wharton, 2015, a bona fide endemic, 
restricted to the Tsaukhaib Mountain of the Tsau 
ǁKhaeb (Sperrgebiet) National Park in southwestern 
Namibia (Bird & Wharton 2015; Figure 4), is the 
only highland endemic currently recognised in this 
family (Table 1). The melanoblossiid diversity of 
Namibia is probably vastly underestimated (Wharton 
1981), however, due to the small size and cryptic 
morphology and behaviour of these solifuges. Many 
undescribed species are expected to be narrow 
endemics (Wharton 1981).  

The family Solpugidae Leach, 1815 is probably the 
most conspicuous group of solifuges in southern 
Africa, on account of their size and the spectacular 
colour of some of the diurnal species. Based on 
current knowledge, three solpugid species appear to 
be endemic or near-endemic to the highlands and 
escarpments of Namibia (Table 1). Solpugista 
methueni (Hewitt, 1914) and Zeria schlechteri 
(Purcell, 1899) were both recorded from southwestern 
Namibia, and occur in sympatry on the Rooirand 
Plateau. Whereas S. methueni was recorded from a 
second locality in Namibia, the Huib-Hoch Plateau, 
Z. schlechteri is known from only a single locality in 
Namibia (Figure 4), but a record from the Naroep 
Mountains, south of the Orange River in South Africa, 
supports its recognition as a highland endemic. 

Most of the known locality records of Zeria 
glabricornis (Lawrence, 1928) are situated in 
northwestern Namibia, extending across the 
Kaokoveld and Damaraland to the Brandberg Massif 
and vicinity (Figure 4). The southernmost outlier 
record of this species requires verification. Although 
many records of Z. glabricornis are not located on the 
highlands and escarpments per se, their occurrence in 
the foothills and lowlands associated with these 
highlands, suggests that this species may be near-
endemic to the highlands, a hypothesis that merits 
further testing based on the collection of material for 
genetic analysis.  

Relative importance of highlands 
Whereas highland endemic or near-endemic arachnid 
taxa are distributed across the length of Namibia, 
within Angola they appear to be restricted to the 
southwest (Figures 1–4). Although this may be partly 

explained by the paucity of data for Angola, the 
pattern of endemism in Angola appears to match that 
of Namibia. As with Namibia, in which most of the 
highland endemics or near-endemics are associated 
with escarpments, plateaus and inselbergs in the arid 
west (the Namib and pro-Namib), the highland 
endemics and near-endemics of southwestern Angola 
occur in the most arid part of the country, containing 
the northern limit of the Namib. 

Scoring the presence of described and potential 
undescribed endemics in relevant highlands and 
escarpments and tallying the scores for each order, 
revealed that some highlands and escarpments are 
more important areas of endemism for some arachnid 
taxa than others. The central highlands (especially the 
Gamsberg and to a lesser extent, the Khomas 
Hochland), the Hunsberge and the Brandberg Massif 
and Huab outliers, each contain four or more endemic 
scorpions. The central highlands (especially the 
Khomas Hochland) and the Rooirand Plateau each 
contain three or more endemic solifuges. 

When considering the sum of all three ordinal tallies, 
the following areas stand out as priorities for 
conservation and for further survey and inventory: 
the central highlands (especially the Khomas 
Hochland, the Gamsberg and the Auas Mountains); 
the Brandberg Massif and Huab outliers; the 
Hunsberge; the mountains of the Kaokoveld 
(especially the Etendeka Mountains, the Baynes–
Otjihipa Mountains and, to a lesser extent, the 
Otjikondavirongo Mountains); the Rooirand and the 
Huib-Hoch plateaus; the mountains of southwestern 
Angola (including the Serra de Chela and the Serra 
da Neve); the Naukluft Mountains; the Otavi 
Mountains; and the Waterberg Plateau. A complete 
ranking of the highlands according to the number of 
endemic arachnids in each, is provided in Table 2. Six 
of these highlands (i.e., the Auas Mountains, the 
Baynes–Otjihipa Mountains, the Brandberg Massif, 
the Gamsberg, the Khomas Hochland, the Naukluft 
Mountains and the Otavi Mountains) were among the 
12 highest ranked mountains identified by Irish 
(2002) who used abiotic information (altitude, 
elevation, surface area and isolation) to infer and rank 
the 39 most prominent mountains or mountain ranges 
in Namibia for biodiversity potential. 

CONCLUSIONS AND FUTURE DIRECTIONS 

The arachnid fauna of Angola and Namibia is diverse 
and includes high levels of endemism, much of which 
is associated with the arid zone, especially the Namib 
Desert. Although highlands and escarpments may 
serve as refugia for taxa requiring cooler, more humid 
habitats than are available in the surrounding arid 
lowlands, fewer endemic arachnid taxa are present in 
the highlands than in the lowlands. This may be 
explained by several factors. 
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Figure 3: Described species and subspecies of solifuges (Solifugae Sundevall, 1833) in the families Ceromidae Roewer, 1933 and 
Daesiidae Kraepelin, 1899 that are endemic or near-endemic to the highlands and escarpments, including plateaus, mountain 
ranges and inselbergs, of Angola and Namibia (HEAN): Biton striatus bidentatus Lawrence, 1955; Blossia angolensis (Lawrence, 
1960); Blossia falcifera quibensis Hewitt, 1934; Blossia gaerdesi Lawrence, 1972; Ceromella focki (Kraepelin, 1914); 
Hemiblossia machadoi Lawrence, 1960. 
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Figure 4: Described species of solifuges (Solifugae Sundevall, 1833) in the families Gylippidae Roewer, 1933, Melanoblossiidae 
Roewer, 1933 and Solpugidae Leach, 1815 that are endemic or near-endemic to the highlands and escarpments, including 
plateaus, mountain ranges and inselbergs, of Angola and Namibia (HEAN): Bdellophaga angulata Wharton, 1981; Melanoblossia 
ansie Bird and Wharton, 2015; Solpugista methueni (Hewit, 1914); Trichotoma fusca (Roewer, 1941); Zeria glabricornis 
(Lawrence, 1928); Zeria schlechteri (Purcell, 1899). 
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Firstly, the highlands and escarpments of Angola and 
Namibia are relatively low, on average, compared to 
the highlands and escarpments of other African 
countries, such as Ethiopia, Kenya and South Africa, 
providing fewer opportunities for insular speciation 
and/or a higher probability of extinction during 
unfavourable periods of increased aridity, e.g., during 
the Miocene and Pliocene. At 2,500 masl, the 
Brandberg Massif is the highest mountain in Namibia 
and, as might be expected, it contains several 
endemic or near-endemic arachnids. On the other 
hand, even small differences in elevation, e.g., low 
inselbergs 200 m above the surrounding plains, may 
have a profound effect on attracting precipitation in 

the hyperarid Namib, facilitating survival and 
diversification that might be impossible on the 
surrounding plains, as suggested by at least one 
endemic arachnid, the hormurid scorpion, 
Hadogenes lawrencei.  

Secondly, much arachnid endemism in the arid 
lowlands is associated with unique substrates that are 
absent in the highlands and escarpments, including 
sand dunes, gravel plains, and clays associated with 
drainage systems, all of which facilitate burrowing 
to escape the arid conditions, and promote 
diversification (Prendini 2001b, 2005c).  

Table 2: Highlands and escarpments (including plateaus, mountain ranges and inselbergs) of Angola and Namibia with high 
levels of described and potential undescribed endemic whip spiders (Amblypygi Thorell, 1883), scorpions (Scorpiones C.L. 
Koch, 1837) and solifuges (Solifugae Sundevall, 1833), ranked in decreasing order of priority for conservation as well as 
further survey and inventory. 

Highland Amblypygi Scorpiones Solifugae Total 

Khomas Hochland  4 4 8 
Brandberg Massif 1 4 2 7 
Gamsberg  6 1 7 
Huab outliers 1 4 1 6 
Hunsberge  6  6 
Kaokoveld (Etendeka Mountains) 1 2 2 5 
Rooirand Plateau  1 4 5 
Angolan southwestern highlands (e.g., Serra de Chela, Serra da Neve) 1 1 2 4 
Auas Mountains  2 2 4 
Huib-Hoch Plateau  2 2 4 
Kaokoveld (Baynes–Otjihipa Mountains) 1 1 1 3 
Naukluft Mountains 1 2  3 
Otavi Mountains  1 2 3 
Waterberg Plateau  1 2 3 
Aus Mountains  2  2 
Awasibberge  2  2 
Groot Karasberg  2  2 
Hakosberge 1 1  2 
Kaokoveld (Otjikondavirongo Mountains) 1 1  2 
Sperrgebiet (Tshaukhaib Mountain)  1 1 2 
Swakop–Khan (Scheifferberge)  2  2 
Tirasberge 1 1  2 
Erongo Mountains  1  1 
Kaokoveld (Steilrand)   1 1 
Klein Karasberg  1  1 
Otjihaveraberge  1  1 
Paresis Mountains  1  1 
Sperrgebiet (Höhlenberg, Kirchberg, Sturmhaube)  1  1 
Sperrgebiet (inselbergs between Teuffelkuppe and Agub Mountains)  1  1 
Swakop–Khan (Bloedkoppie, Chuosberge, Langer-Heinrichberg and 
Rössing Mountain) 

 1  1 

Tafelkop  1  1 
Tsaris Mountains  1  1 
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Thirdly, the relatively low endemism of arachnids in 
the highlands and escarpments of Angola and 
Namibia is to some extent artefactual because much 
remains unknown. The arachnid fauna of Namibia 
has been far better surveyed and studied than that of 
Angola, yet, even in Namibia, much work remains to 
be done. Large areas have never been systematically 
surveyed in the optimal seasons or using techniques 
appropriate for collecting these secretive, seasonal 
taxa (e.g., pitfall trapping, ultraviolet-light detection). 
The use of genetic data has been sporadically applied 
to the systematics of arachnids in the region but is 
expected to reveal much cryptic diversity. More 
intensive surveys of the highlands and escarpments 
of Angola and Namibia, with an emphasis on 
collecting genetic samples from disjunct populations 
across the distributions of each putative species, are 
needed to better understand arachnid diversity and 
endemism in the region. 
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