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Abstract. There are striking commonalities between the distribution and internal taxonomic structure of the
newly-discovered insect order Mantophasmatodea (‘heelwalkers’) and that of the Khoisan languages, both
consisting of four major lineages, one in East Africa and three in southern and south-western Africa.
Nevertheless, within these regions, the two groups show rather different distribution patterns, most
Mantophasmatodea species occurring along the Great Escarpment, while the majority of Khoisan languages
are spoken further inland. The survival of these two ancient (each in its own time scale) groups in these
regions is probably primarily due to distinctive yet relatively stable climatic conditions. I argue that finding
such commonalities between fundamentally different groups can be a key factor in a more objective selection
of global conservation hotspots, focusing on relictual distributions.
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Introduction

Similarities between the distribution and diversity
patterns observed in human genotypes, ethnic
groups and cultural traits or trait composites such
as languages, and those observed in the distribu-
tion and diversity of other living species have be-
come the subject of intense research in recent years
(Novotny & Drozd 2000, Mace & Holden 2005,
Gavin & Sibanda 2012).

While most such studies are curiosity-driven,
the relevance of such similarities to conservation is
increasingly being recognised (Sutherland 2003,
Gorenflo et al. 2012). The conservation of species
diversity and linguistic diversity are presently
both viewed as major concerns at a global level. In
both cases, a special interest is directed towards
more distinctive groups, i.e., those that are not
closely related to other living groups. This ap-
proach has been formalised in the concept of
“phylogenetic diversity” (PD; Faith 1992) which is
already receiving substantial attention in a species
conservation context. When measuring phyloge-
netic diversity in biotic assemblages, a particularly
high conservation value is attached to areas that
support more distinctive, often ancient, plant and
animal lineages (Forest et al. 2007). The survival of
these lineages in the first place suggests they serve
well the function of refugia, i.e. are areas that can
support lineages with shrinking geographic
ranges in times of global or regional change.

Here I report striking similarities in the pre-
sent-day distribution and taxonomic structure of

the world’s most distinctive language family, the
Khoisan languages (s.l., including Sandawe -
though see other classifications, either excluding
Sandawe or subdividing the rest of the Khoisan
Sprachbund into several families; see Edlerkin &
Giildemann 2003), and a recently described insect
order, the Mantophasmatodea (Klass et al. 2002),
commonly known as ‘heelwalkers’ for their pecu-
liar tarsal posture. I then discuss the processes
which may have resulted in these patterns, and
the overall refugial value of the areas where these
two groups currently occur.

Material and Methods

Information on the distribution and relationships of
Khoisan (and related - depending on classification) lan-
guages and Mantophasmatodea species was derived from
authoritative references (Kohler 1976, Damgaard et al.
2008, Predel et al. 2012), and the distribution of the major
Khoisan language groups (historical distribution - ca.
XVIIth century) and putative Mantophasmatodea families
(Predel et al. 2012, Eberhard & Eberhard 2013) was
mapped in relation to the biogeographical regions and
subregions of southern and East Africa (Linder et al.
2012).

Results

Each one of the two groups examined here is cur-
rently viewed as represented by four major line-
ages: four language groups in Khoisan languages,
and four putative families in Mantophasmatodea
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(though familial level classification in this group is
in an embryonic stage - two families listed in the
latest thorough phylogenetic analysis by Predel et
al. 2012, who nevertheless acknowledge that the
unplaced East African lineage probably represents
a third; Eberhard & Eberhard 2013 further subdi-
viding one of the families into two, although
without naming it - overall the number of major
lineages, whether they deserve familial recogni-
tion or not, being between four and six). Of these,
in each case, one is restricted to East Africa (the
Zambezian Region of Linder et al. (2012) - north-
ern Tanzania in Khoisan languages, and western
Tanzania and Malawi in Mantophasmatodea). The
remaining three are all centred in the southern Af-
rican region, primarily in the Cape, Namib and
Kalahari subregions (in Khoisan languages also
south-western Angola) (Fig. 1). It has to be noted
however that Mantophasmatodea is a recently de-
scribed order, and species continue to be discov-
ered. The existence of further species in south-
western Angola cannot be excluded (south-
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western Angola in fact forms one centre of species
endemism with the Kaokoveld of Northern Na-
mibia (Craven 2009), where Mantophasmatodea
are strongly represented - green patch in Fig. 1).

The major difference between the two groups
is the broader distribution of Khoisan languages,
most individual languages in southern Africa be-
ing centred in arid inland areas, whereas Manto-
phasmatodea species tend to occur as narrow en-
demics along the southern and western Great Es-
carpment.

Discussion

Both Mantophasmatodea and Khoisan languages
were previously more widely distributed. Manto-
phasmatodea species are known from the Jurassic
and lower Tertiary of Eurasia (Huang et al. 2008),
and was thus distributed outside Africa (and may
have originated there), whereas Khoisan lan-
guages were probably always restricted to Africa,

Zambezian

500 km
—

Zambezian

500 km
—

Figure 1. The present-day distribution of Khoisan languages (a) and species of heelwalkers (Mantophasmatodea) (b).
Different colours refer to language groups and putative Mantophasmatodea families respectively; points approxi-

mate species/language distributional centroids, solid colour is used where language groups/families are more wide-
spread. Data from Kohler 1976; Damgaard et al. 2008; Predel et al. 2012. Biogeographical region and subregion names
and limits (solid lines; according to Linder et al. 2012) are indicated. The photographs depict, respectively, a mural
Khoisan painting from South Africa’s Drakensberg Mountains, and a heelwalker from the arid Karoo region of west-

ern South Africa (copyright: the author).
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but are thought to have occupied at least the entire
southern half of the continent (Henn et al. 2008),
including the central African rainforests (with
hunter-gatherer groups living in this region
thought to have spoken Khoisan or related lan-
guages originally, a hypothesis partly supported
by mtDNA haplotype analyses; Behar et al. 2008).

The processes which likely resulted in the cur-
rently restricted ranges are however quite distinct.
The Mantophasmatodea are efficient predators,
but, being wingless are unlikely to be able to fol-
low suitable habitat in times of dramatic global
change. Their survival in southern Africa could be
linked to the region’s remarkable climatic stability
(Jansson & Dynesius 2002), which has also been
invoked to explain low extinction levels in the hy-
perdiverse Cape flora of southern Africa (Cowling
et al 1996). The Notoptera s. str. (or Grylloblatto-
dea, potentially sister lineage to Mantophasmato-
dea) are interestingly also flightless and range-
restricted in cold areas of the Northern Hemi-
sphere, and their distribution can also be viewed
as relictual, matching numerous plant lineages
disjunctly distributed in East Asia and western
North America (cf. Donoghue & Smith 2004).

Khoisan people, primarily hunter-gatherers,
were gradually eliminated from the more fertile
moist to mesic savanna and grassland areas by
herding cultures, and thus became restricted to the
less productive areas (arid, semi-arid, winter-
rainfall fynbos) where hunting and gathering re-
mained the more efficient land uses (Henn et al.
2008). Note however both the existence of herding
cultures in similar harsh environmental conditions
in the Horn of Africa, and the current intense agri-
culture practiced in parts of the winter-rainfall re-
gion of the Cape, both indicating that the expan-
sion of south-east African herding groups was
limited by cultural contingencies (Henn et al.
2008).

Alternative approaches (the Sprachbund ap-
proach; Edlerkin & Giildemann 2003), deny the
monophyly of Khoisan langages (even if excluding
Hadza). However, this Sprachbund, if not mono-
phyletic, would presumably be paraphyletic to all
other human languages, if genetics is anything to
go by (see Behar et al. 2008) - a situation even
more clearly relictual. Also note that, in that classi-
fication, the groups mapped here receive family
status, but retain the same languages.

Both the island-like character (partly dictated
by a distinctive climate) and long-term stability
have been invoked in explaining the uniqueness of
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the Cape flora (unique both in high species num-
bers, linked to low extinction levels, and in sup-
porting ancient lineages; Cowling et al. 1996). In a
paleoclimatic perspective, the stability and dis-
tinctness of the climate in southern and especially
south-western Africa are in fact linked, both being
related to west-coast climatic peculiarities (Jansson
& Dynesius 2002). This in turn is a feature of medi-
terranean-climate regions in general, and the pat-
terns presented here reaffirm the special conserva-
tion value of such regions (cf. Cowling et al. 1996).

Both Khoisan languages and Mantophasma-
todea are known to be distributed in East Africa in
rather non-descript savanna and woodland sys-
tems, typical of summer-rainfall Africa. The dis-
tribution of Mantophasmatodea in East Africa is
yet to be properly explored, and may include
more arid or cooler habitats. The environment in
which Khoisan language speakers (Sandawe
group) live is characteristic of mesic savanna. This
language is distinctive enough to have been con-
sidered a family different from Khoisan, or, with
the isolated Hadza language, a grade of two line-
ages leading to Khoisan (Sands 1998, Starostin
2008). From a genetic perspective, many non-
Khoisan speaking groups of East Africa and the
Horn of Africa are closely related to the Khoisan
speakers of southern Africa, both in terms of Y-
chromosome haplogroups and mitochondrial
DNA (Behar et al. 2008, Henn et al. 2008). This dis-
tribution pattern may involve ancient arid corri-
dors between East and southern Africa (Burgoyne
et al. 2005), which could have opened up repeat-
edly, both over lengthy periods during the Terti-
ary (explaining Mantophasmatodea distributions)
and in the more recent glacial-interglacial oscilla-
tions (explaining Khoisan movements, as exempli-
fied for mtDNA by Tishkoff et al. 2007).

The refugial function of less productive and
geographically marginal environments for certain
genotypes in both humans and other species has
already been pointed out in a genetic context
(“Celtic fringe” in rodents Searle et al. 2009). In a
broader historical biogeography context, these two
environmental
linked to the persistence of ancient lineages, albeit
separately (McLoughlin et al. 2008, Hopper 2009).
Combining such characteristics with climatic sta-
bility could be useful in assessing the refugial
value of various regions and types of environ-
ments (Keppel et al. 2012).

While the distributional similarities presented
here are striking in a global context, especially

characteristics have also been
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considering the exceptional antiquity of both
groups within their own time-scale context, the
differences between the two groups are substantial
within the study region (Fig. 1). These differences
are well explained by the different reasons for
long-term survival suggested here. The distinctive
infertile environments less suitable for agriculture
are indeed a lot more widespread inland than the
region of high climatic stability likely to result in
the localised survival of poorly-dispersed insects,
plants etc.

Nevertheless, one has to wonder to what ex-
tent the broad-scale similarity in distribution pat-
terns is statistically significant. A test to this effect
would have to involve more than two lineages.
Studies looking at the global partitioning of phy-
logenetic endemism have already been under-
taken (e.g. Davies & Buckley 2012), and, as well-
resolved phylogenetic trees become available, will
be possible for a greater variety of groups. Indeed,
a study mapping the representation of ancient
mammalian lineages Davies & Buckley (2012)
shows their greatest diversity to be found in East
Africa, and the greatest deviation from what could
be predicted based on the present-day environ-
ment, in northern Namibia/southern Angola. The
latter could be explained by greater long-term sta-
bility, thus providing support for one of the hy-
potheses favoured here.

As this type of information accumulates, re-
gions containing large numbers of ancient lineages
need to be recognised as ‘relictual hotspots’, a
phylogenetically informed alternative to the cur-
rently used ‘biodiversity hotspots” (Myers et al.
2000), which are loosely based on species endem-
ism values irrespective of their distinctness.
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