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A. Study Area

References to useful literature on several aspects of the study area are listed in Table 1.
Many of these topics are discussed and illustrated in the Reader’s Digest Illustrated Atlas
of southern Africa (Reader’s Digest 1994). In his recently published South African Atlas
of Agrohydrology and -Climatology Schulze (1997a) provides maps of many climatic
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parameters as well as some physical features of the study area. Unfortunately these two
publications only cover the Republic of South Africa. The recently published Biological
diversity in Namibia: a country study (Barnard 1998), provides useful and up to date

information on physiographic, climatic and ecological features of Namibia.

1. Geographic limits
The study area occupies the southern tip of the African continent or Africa south of
the Cunene, Okavango and Limpopo Rivers (Fig. 1). It includes the countries of South
Africa, Swaziland, Lesotho, Namibia and Botswana and covers an area of ¢.2.7
million km? (Cowling ef al. 1997a). The Indian Ocean forms the boundary on the
eastern and southern sides while the Atlantic Ocean runs along the west coast. The
northern border is not entirely natural as it follows the political boundaries between
Namibia and Angola, Namibia and Zambia, Botswana and Zimbabwe, South Africa

and Zimbabwe, and South Africa and Mozambique (Reader’s Digest 1994).

2. Geology and geomorphology
Geological maps of the region have recently been compiled by Visser (1984) for
South Africa, and Hammerbeck & Allcock (1985) for the whole of southern Affica.
The geology of South Africa has been summarised in simple terms by Day & King
(1995). The handbooks The Geomorphology of Southern Africa by Moon & Dardis
(1988) and Biological Diversity in Namibia by Barnard (1998) have been freely drawn

upon in the compilation of the following account.

The geological development of southern Africa can be divided into five major phases
or stages (Tankard et al. 1982). In the first or Archean crustal development stage the
granitic basement of the subcontinent (e.g.the Barberton Sequence) was formed. This
phase lasted to the end of the Archean Eon c. 2500 million years ago. The second
stage is kown as the Early Proterozoic supracrustal development stage and lasted from
2500 to c. 1500 Ma. During this stage the crystalline basement was covered by
sediments and volcanic rocks of the Pongola, Transvaal and Griqualand West

sequences, the Witwatersrand and Ventersdorp Supergroups, and the Waterberg and
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Soutpansberg Groups. The Bushveld Igneous Complex was formed on top of the
transvaal Sequence. During the third phase Proterozoic orogenic activity disturbed the
crystalline and cover rocks in the south and west of the subcontinent. Deformation
was accompanied by intrusion of granitic rocks from the mantle and partial melting of
older crust. Rifting of the crust resulted in the opening of a proto-South Atlantic
Ocean which closed again c. 700 Ma. Stage four is known as the Gondwana era.
Deposition of the Cape Supergroup sediments was followed by glaciation as
Gondwana moved across the south polar region. The Karoo basin was filled with
sediments of the Ecca and Beaufort Groups, and the Molteno, Elliot and Clarens
Formations, capped by thick lavas of the Drakensberg Formation. The Karoo
volcanicity lasted to about 105 Ma. Deformation of the Cape Supergroup rocks gave
rise to the Cape fold belt. Fragmentation of Gondwana occured during the fifth and
most recent stage of crustal development, known as the Post-Gondwana era. Pitman et

al. (1993) provided an useful account of the fragmentation of Pangea and Gondwana.

The southern African land-mass achieved its present general outline during the break-
up of Gondwana (Moon & Dardis 1988). At that time the subcontinent had an absolute
elevation of 2350 m (Lesotho) to 1800 m (Kimberley). The eastern coastline was
formed by rifting which started between 142 and 133 million years ago and the south
Atlantic was formed when South America started drifting away from Africa c. 127
Ma. Because of the high elevation of southern Africa at the time of rifting, a
substantial escarpment was created as the adjoining continental masses drifted away.
An erosional face was soon produced by rivers operating to the newly created oceanic
base levels. Partridge & Maud (1987) have summarised the geomorphic development

of southern Africa since the Mesozoic as follows:
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The principal geomorphic events in southern Africa since the Mesozoic (Partridge &
Maud 1987) .

1. The break-up of Gondwana through rift faulting (Late Jurassic/early
Cretaceous).

2. African cycle of erosion (Late Jurassic/early Cretaceous to end of early
Miocene).

3. Moderate uplift of 150-300 m (End of early Miocene, ~ 18 Ma).

4. Post-African I cycle of erosion (Early mid-Miocene to late Pliocene).

5. Major uplift, up to 900 m in eastern marginal areas. (Late Pliocene, ~ 2,5
Ma).

6. Post-African II cycle of major valley incision, especially in southeastern
coastal hinterland.

7. Climatic oscillations and glacio-eustatic sea-level changes. (Late Pliocene to

Holocene).

The present land surface of South Africa, Lesotho and Swaziland has been divided
into a number of categories (see maps in Reader’s Digest 1994, and Schulze 1997a),
each of which is classified according to its height above sea level and its surface form.
The subcontinent is characterised by a high interior plateau, bounded on 3 sides by the
Great Escarpment. The plateau is tilted to the west and consists of elevated mountain
massifs like the Lesotho Highlands, exceeding 3000 m in places, and large basins such
as the Kalahari and Transvaal Bushveld. The escarpment comprises a number of
distinct mountain ranges such as the Kamiesberg of Namagqualand, the Roggeveld and
Nuweveld of the Karoo, and the Drakensberg of KwaZulu-Natal, Mpumalanga and the
Northern Province. Below the escarpment lies the coastal plain or Marginal Zone, 50
to 200 km wide, in places deeply dissected by river gorges. The Cape Fold Mountains
in the south-western corner of the subcontinent provide for the highest altitudes in this

zone.
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Namibia, with a land area of 823,988 km?, can be divided into 4 main geophysical
zones (Barnard 1998):

1. the Namib Desert and coastal plain

2. the Namib escarpment

3. the central plateau

4. the Kalahari sandveld
The Namib desert and coastal plain occupies a narrow strip of land between the
Atlantic Ocean in the west and the Namib escarpment, 80-200 km to the east. The
eastern border of the Namib roughly coincides with the 100 mm annual rainfall
isohyet and the 1000 m altitude contour (see maps in Barnard 1998). The Namib
Desert is subdivided into three broad landforms: 1) the southern Namib with it’s dune
sea and inselbergs, 2) the central Namib with gravel plains between the Ugab and
Kuiseb Rivers, and 3) the northern Namib with mountains and dunefields. Barnard
(1998) describes the Namib escarpment as “... a thin, sometimes poorly defined
transition zone between the desert and the central highland plateau.” It is a deeply
dissected region with some of the highest mountains in Namibia. To the east of the
escarpment zone, roughly between 1000 and 2000 m altitude, and running the full
length of the country, lies the central plateau. It is stony and flat or mountainous,
dissected by deep canyons in some places. The Kalahari sandveld flats to the east of
the central plateau consists of a thick layer of red or pale sand in the south and brittle

alkaline soils in the north.

Colourful maps of the soil zones of South Africa and Namibia have recently been

published in Schulze (1997a) and Barnard (1998) respectively.

. Climate

Southern Africa can be classified as semi-arid with less than 5% of the region
recieving ar annual rainfall of greater than 800 mm and, on average, more than 90%
of rainfall returned to the atmosphere through evaporation (Cowling et al. 1997a).
Average runoff only constitutes 9% of the total rainfall (Schulze 1997a). The average

mean annual rainfall for South Africa is only ¢.500 mm, compared to a world mean of
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