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Notes on the phytogeographical affinities of the southern Kalahari

M. J. A. WERGER™*

ABSTRACT

The chorological division of southern Africa as proposed by White (1965, 1971) and Volk (1966) is
discussed. Reference is made to distribution patterns of some typical Karoo-Namib taxa as discussed
by Volk and to the remarkable distribution of disjunct taxa in the arid zones of Africa. On the basis
thereof and of the similarity in the floras of the southern Kalahari and the Karoo-Namib Region,
the conclusion is drawn that the chorological division as proposed by Volk (1966) seems justified.

In the early days of phytogeography, chorological
units were distinguished on extremely fragmentary
evidence. For instance, Grisebach (1872) based his
classification of the vegetation of the world largely
on the information extracted from the limited number
of diaries of early travellers and adventurers. Africa
was divided by him into the following five fioristically
and physiognomically defined vegetation areas:
Mediterranean, Sahara, Sudan, Kalahari and Cape.
His Sudan area covers most of subsaharan Africa,
whereas the Kalahari comprises South-West Africa,
Botswana and most of the Transvaal and the Orange
Free State. He regarded the Orange River as the
boundary between the Kalahari and Cape areas, a
decision he based on Burchell's observations. Sub-
sequently extensive collections of herbarium material
have contributed decisively to alter and refine the
chorological classification of the world. Thus, pro-
gressing from the work of pioneers like Engler,
Lebrun and others, in recent years a fairly satisfac-
tory phytogeographical classification of the African
continent has been achieved. Monod (1957) dis-
tinguished three major chorological units or “groupes”
in Africa: the Mediterranean group, the tropical
African group and the Cape group. The tropical
African group he subdivided into four regions: |
region soudano-angolane, Il région guineo-congo-
laise, 111 région afro-alpine, and IV région Karroo-
Namib. He further subdivided the Sudano-Angolan
Region into three types, the Saharan Type covering
North Africa, the Sahelian Type covering Sub-
saharan North Africa, Ethiopia, East Africa, and
parts of Rhodesia, Botswana, Angola, South-West
Africa and South Africa, and the Sudanian Type,
covering the zone between the previous type and the
West and Central African rainforest zone. His
Sahelian Type is again subdivided into a northern
and a southern part, the latter of which comprises
the Kalahari, the Transvaal Lowveld and Bushveld,
and the Highveld. Within the Karoo-Namib region
Monod (1957) recognized three Domains: the Karroo
Domain, comprising the area that is also geographi-
cally indentified with that name except the coastal
zone; the Namaqualand Domain, comprising a
narrow inland zone in South West Africa along the
escarpment, tapering out on the southern part of
the Angolan coast; and the Namib Domain, covering
the entire arid winter rainfall area of South Africa
and the Namib desert.
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This phytogeographical division of Africa was
largely accepted by White (1965, 1971) and Volk
(1966). White modified Monod’s classification in so
far as he renamed the Sudano-Angolan Region to
the Sudano-Zambezian Region. He further regarded
the northern Sahelian zone as an impoverished
western extension of the Oriental Domain into the
Sudanian Domain, whereas he combined the southern
Sahelian zone with Monod's Angolo-Zambezian
Domain into the Zambezian Domain of the Sudano-
Zambezian Region. Besides the Afro-Alpine Region,
White also distinguished an Afro-Montane Region
(Fig. I).

It is generally accepted that the Central Kalahari
has closer fioristic affinities with the Zambezian
Domain and should be incorporated into the Sudano-
Zambezian Region, rather than into the Karoo-
Namib Region (Bremekamp, 1935; Monod, 1957,
Mendonca. 1961; White, 1965, 1971; Volk, 1966).
White (1965) discussed the distribution of the tree
species of the savannas and woodlands of the Zam-
bezian Domain. He found that in the Kalahari this
woody flora is poorly represented, and that the
species usually occur as shrubs, whereas they form
well-developed trees in the adjacent part of the
Zambezian Domain. He suggested the Kalahari is
transitional between the Sudano-Zambezian and
Karoo-Namib Regions, but included it on his map
in the former Region. Later, White (1971) accentuated
this point, and drew the boundary between the two
Regions within South Africa and South West Africa
just north of the Orange River and from there
northwards to southern Angola (Fig. 1). Thus, the
south-western boundry between the two Regions
coincided closely with the distribution boundary of
Acacia haematoxylon. Volk (1966) accepted White’s
chorological division except for this south-western
boundary between the Karoo-Namib and the Sudano-
Zambezian Regions. He (Volk, 1964, 1966) discussed
the distribution of several species belonging to what
he called the Afro-Meridional-Occidental floral
element, and thus supplied evidence for his suggestion
to include the area of the Southern Kalahari as
delineated by Leistner (1967) into the Karoo-Namib
Region. Besides his discussion on the distribution of
Rhigozum trichotomum, Stipagrostis ciliata, Parkin-
sonia africana. Aloe dichotoma, Stipagrostis hoch-
stetterana. Acacia haematoxylon and Sesamothamnus
guerichii, which he considered typical for the Afro-
Meridional-Occidental or Karoo-Namib Region, Volk
listed a considerable number of endemic, monotypic
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or small genera that characterize this Region. Based
upon this evidence, he drew the boundary between
the Sudano-Zambezian and the Karoo-Namib Regions
north-east of the southern Kalahari, the western
Kalahari Thornveld and the Vryburg Shrub Bushveld
(Volk, 1966) (Fig. 2).

Apart from the distribution patterns discussed by
Volk, there is another important feature of the
flora of the southern Kalahari that supports its
inclusion in the Karoo-Namib Region. As pointed out
by Range (1932), De Winter (1966, 1971), Verdcourt
(1969) and particularly by Monod (1971), a large
number of taxa that occur in the Karoo-Namib
Region also occur in the northern Sahelian zone, the
Oriental Domain and the Saharo-Sindian Region. In
southern Africa these disjunct taxa occur in the
Karoo-Namib Region as delineated by White (1971)
as well as in the areas that Volk (1966) has additionally
included in this Region. However, these taxa are
absent or virtually so in the remainder part of the
Zambezian Domain as delineated by Volk (Fig. 2).

Recently Tolmachev (1971) pointed out that, in
various floras of the same floristic region, the sequence
of importance of those families that comprise most
of the species of a flora is remarkably constant.
Also the percentages of species contributed to a
flora by these families are fairly constant. This is
independent of the total number of species of a flora
or the extent of its area. These premises provide a

Fig. 1.— Phytogeographical
Regions of Africa according
to White (from White,
1971).

means of testing the floristic affinity of the southern
Kalahari with the two floristic Regions in question.
Since Acocks’s Veld Types (1953) are floristically
well-circumscribed units (comp. Grunow & Morris,
1969), and rather complete species lists of several

Veld Types are available, they provide a suitable
basis for a comparison of their floristic composition
with that of the southern Kalahari. Therefore, the
composition of the flora of the southern Kalahari,
based on the check-list produced by Leistner (1967),
and a species list of the Vryburg Shrub Bushveld
with invading Karoo species [Acocks, Veld Type
17 (2)], was compared with the floras of the Karroid
Broken Veld (Acocks, Veld Type 26), the Central
Upper Karoo (Acocks, Veld Type 27), the Arid
Karoo (Acocks, Veld Type 29) and the Orange River
Broken Veld (Acocks, Veld Type 32) as floras that
form part of the Karoo-Namib Region, and with
the flora of the Central variation of the Bankenveld
(Acocks, Veld Type 61,b), the flora of the Jack Scott
Nature Reserve, located in the Bankenveld (Coetzee,
1972), and the flora of the Pretoria magisterial
district (B.R.l., n.d.), as floras that form part of the
Zambezian Domain of the Sudano-ZambezianRegion.

The numbers of species of the first nine families
that contribute the most species to their floras are
shown in percentages in Tables 1, 2 and 3.
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TABLE 1—Karoo-Namib Region (number of species per
family as percent)

Flora S. Kalahari 17(2)
Flora of Veld Type 26 27 29 32 ;
Total No. of species 1195 715 523 974 Total No. of species 438 709
Poaceae.......c...... 12,6
Asteraceae..................... 17,9 20,7 16,8 13,5 Aséeraceae 14,3
Fabaceae... 5,9
Pt?aceae .......................... 8,4 10,8 9,8 9,5 Liliaceae.... 7’5
Aiz0aCeaLe. .....cvvverrrnen 11,1 6,9 9,4 7,6 Aizoaceae............ 5.1
Liliaceae.......cocevevvernnene 8,0 9,1 8,2 7,6 gtcrophlylarlaceae. 3.7
. erculiaceae.... 3.1
Scrophulariaceae.......... 4.8 5,3 5,2 5,3 Asclepiadaceae... 2'7
Fabaceae..........ccccevveurnnn 3,6 2,9 4.8 5,0 Cucurbit_aceae...
Chenopodiaceae........... — 2,7 3.4 — Euphorbiaceae... —2 .4
Asclepiadaceae............. 2,6 — 3,1 3,5 Total........ 57X
Crassulaceae.... 4.4 2,5 — 3,0
Sterculiaceae................. — 2,2 3,1 — TABLE 3.—Zambezian Domain (Number of species per
Euphorbiaceae............. 2.4 — — 2,9 family as percent)
Totale, 63,2 63,1 63,8 57,9 Flora 61 .,b J. Scott Pretoria
.R. m.d.
Total No. of species 1045 522 1666
From_the tables it can fl_rsFIy be_ npte(_j that all the Poacese. .. 13.2 16,1 13.2
floras discussed have a striking similarity. Amongst Asteraceae. 14,7 12,3 10,7
the most important nine families, several are shared Fabaceae.... 7,8 6,7 8,9
by all the floras. Also, the total percentage of species Liliaceae.... 5,2 5.4 4,1
) s ! X ; . Cyperaceae....... 4.8 4,2 4.5
contributed to their floras by these first nine families Asclepiadaceae... 3.6 2.7 52
is rather similar, although there tends to be a decrease Scrophulariaceae 3.3 2,5 2,8
in this figure from the more temperate floras in th Rubiaceae.... 24 2.1 2.3
in this figure fro e more e_ perate floras e Euphorbiacea 2.2 2.3 2’3
south-western part of South Africa towards the more Totalo 57.2 54.9 54.0

tropical north-eastern floras.

Fig. 2.—Phytogeographical
Regions of Africa according
to Volk (from Volk, 1966).

TABLE 2.—Southern Kalahari and Vryburg Shrub Bushveld

(Number of species per family as percent)
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Of the four floras of the Karoo-Namib Region
compared, the first four families listed are the same,
although their sequence differs slightly. There s
some variation in families that are sixth to ninth in
the sequence. The Central Upper and the Arid
Karoos have the Chenopodiaceae and the Stercu-
liaceae in common, whereas these families contribute
respectively 1,9% and 1,8% of the total number of
species in the flora of the Karroid Broken Veld, and
respectively 1,9% and 2,1% in the flora of the
Orange River Broken Veld. The family Asclepiadaceae
is absent from the first nine families of the flora of the
Central Upper Karoo, where it only scores 1,5%.
Crassulaceae is absent from the list of the Arid
Karoo, where it scores 1,3%, and Euphorbiaceae
scores 1,4% and 1,7% in the floras of the Central
Upper and Arid Karoos respectively.

Table 2 of the floras of the Southern Kalahari
and the Vryburg Shrub Bushveld shows a strong
similarity with Table | of the Karoo-Namib Region.
Poaceae, Asteraceae, Fabaceae, Liliaceae, Aizoaceae,
Scrophulariaceae, Sterculiaceae, Asclepiadaceae and
Euphorbiaceae reappear amongst the important
families, and the only major differences are the ap-
pearance of the Cucurbitaceae in the list of the
Southern Kalahari and the absence of Chenopodiaceae
and Crassulaceae, although it should be remarked
that the Chenopodiaceae scored the same value as
Euphorbiaceae in the Southern Kalahari.

Table 3 of the floras of the Zambezian Domain is
considerably different from Tables 1 and 2. In all
three lists represented in Table 3, the nine most
important families are the same and occur in virtually
the same sequence. Remarkable is the appearance of
the Cyperaceae and the Rubiaceae amongst these
nine most important families. In the floras of Table 1
these two families only scored between 0,6% and
1,8% and between 0,6% and 1,3% respectively,
whereas in the floras of Table 2 these values were
between 1,4% and 1,7% and between 1,0% and
1,6% respectively. Other remarkable differences
between Tables 1 and 2 on the one hand and Table 3
on the other are the lower values scored by the
Liliaceae and particularly the absence of Aizoaceae
in Table 3. Aizoaceae scored only between 0,2%
and 0,8% in the floras of Table 3. Chenopodiaceae,
Sterculiaceae and Crassulaceae also scored low
values here.

It is clear that comparison of the floras of the
three different areas leads to the conclusion, that the
floras of the southern Kalahari and the Vryburg
Shrub Bushveld have considerably greater affinities
with those of the Karoo-Namib Region than with
those of the Zambezian Domain of the Sudano-
Zambezian Region.

Thus, based upon the results of the comparison
of floristic similarity, the distribution of the disjunct
arid taxa and distribution patterns of several typical
taxa as discussed by Volk (1964, 1966), Volk’s
(1966) inclusion of the southern Kalahari and the
Vryburg Shrub Bushveld in the Karoo-Namib Region
seems fully justified.
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OPSOMMING

Die plantegeografiese indeling van suidelike Afrika
soos deur White (1965, 1971) en Volk (1966) voor-
gestel, word bespreek. Daar word verwys na die
verspreidingspatrone van sommige tipiese Karoo-
Namib taksa, soos hulle deur Volk bespreek word.
Ook word daar verwys na die opvallende ver-
spreidingspatrone van die disjunkte taksa oor die
droé sones van Afrika. Op grond hiervan en van die
ooreenkoms in die floras van die suidelike Kalahari
en die Karoo-Namib Streek word afgelei, dat die
plantegeografiese indeling soos voorgestel deur Volk

(1966), geregverdig lyk.
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