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Baikiaea Plurijuga, Zambezi Teak
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CHAPTER 5. PLANTS OF THE FOUR CORNERS AREA

Jonathan Timberlake

5.1 INTRODUCTION

The Four Corners area is centred around the point where a number of major southward-draining
rivers joined in the past, forming the palaco-Zambezi river (see Moore, Chapter 2). Much of the
drainage from a vast swathe of the plateau passed through here around 0.5-1 million years ago,
forming a number of large lakes now only discernable by the presence of extensive calcareous
lacustrine deposits. Virtually the whole area is covered in a mantle of wind-blown Kalahari sand
of varying depth. There is only a limited extent of outcropping bedrock - principally basalt and
Karoo sandstone in the Matetsi-Victoria Falls area.

This combination of mostly fine to medium-textured sandy soil, environmental instability over
the last million or so years, and the presence of a network of wetlands and pans, is reflected in
both the vegetation and plant species composition.

This review covers what we know about vascular plant species (excluding mosses and algae)
within the area. It is complementary to the review on vegetation (Childes, Chapter 4), and does
not specifically cover habitats or vegetation surveys. Following an outline of the phytogeography
of the area and early botanical exploration, a more detailed account is given of our knowledge on
the plants of each portion. This knowledge is assessed and gaps identified. A species list
compiled from various sources is given. Endemic and threatened plant taxa are discussed, and
species and sites of particular conservation interest identified. Finally, some important
parameters for monitoring are described and the outline of a monitoring programme proposed.

5.2 PHYTOGEOGRAPHY

In his overview of the vegetation and plant geography of Africa, Frank White (1983) defined a
number of phytogeographical regions or phytochoria, in addition to the more commonly used
physiographically-defined vegetation types. Phytochoria are based on richness (or otherwise) of
their endemic floras at the species level; the classification is flexible and not hierarchical. There
are four fundamentally different types of phytochorion (White 1983, p.42), including Regional
Centres of Endemism and Regional Transitions and Mosaics. The former are defined as areas
with more than 50% of their species confined to them and a total of more than 1000 endemic
species. The Four Corners area falls clearly within the Zambezian Regional Centre of Endemism.
However, the area also lies close to the Kalahari-Highveld Regional Transition Zone. On the
ground it is possible to pick up the Kalahari elements coming in, particularly where rainfall is
lower and the sands less acid (or more calcareous).

In an earlier study, White (1965) recognised three smaller centres of endemism (a different, more
limited use of the name than he later used) within the Zambezian Domain (now the Zambezian
Regional Centre of Endemism), including a Barotse centre identified on the basis of plant species
confined to the basin of the Upper Zambezi in Barotseland. Eleven species were listed as typical
(White 1965), but it is doubtful if all would be retained now, whilst others could be added (e.g.
Acacia hebeclada subsp. chobiensis). Most of these species also come south into northern
Botswana, northern Namibia and northwestern Zimbabwe, which represents their southernmost
limit of distribution on the continent (e.g. Dialium englerianum, Baikiaea plurijuga).
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The only other major study of the flora of the region is that by Werger and Coetzee (1978), who
describe in great detail the vegetation and phytogeography of the Zambezian region. The Barotse
centre of White is characterised by Kalahari sands under an annual precipitation of 500-1000
mm strongly concentrated between the months of November and April, and is broadly similar to
the Cubango phytogeographical region identified by Monteiro (1970) in Angola. They also point
out that there is a fairly clear separation of miombo (Brachystegia-dominated woodland) from
thorn savannas and woodlands on richer and heavier soil types. Often these two types form a
complicated mosaic, but the typical floristic composition and species of one are never important
in the other. Central Botswana, at the southern margins of the Four Corners area, is transitional
and shows an overlap of the Zambezian and Karoo-Namib floras. There is a floristic similarity
between the central and southern Kalahari (Bremekamp 1935), but the northern Kalahari
tree/shrub layer is Zambezian while the herbaceous layer tends to be transitional Karoo-Namib.

Owing to its position near the margins of the Zambezian Regional Centre of Endemism, and
where the Zambezi and a number of other rivers met in the recent past, the Four Corners area is
something of a botanical meeting place where miombo, mopane, Baikiaea and drier woodland,
Kalahari Acacia savanna, grassland and wetland vegetation types all meet. Hence plant species
diversity is higher than the relatively low rainfall would suggest, and there is greater mix of
species than would be expected.

5.3 EXISTING KNOWLEDGE ON PLANT SPECIES AND DISTRIBUTION

The Four Corners study area straddles five countries. Owing to its position in the interior of the
continent scientific botanical exploration has primarily followed trading history and trading
routes. Livingstone and Baines travelled the area in the 1850-60s, and there was a well-worn
route along what is now the Botswana-Zimbabwe border through Pandamatenga to
Livingstone/Victoria Falls in the 1880s. Given the presence of tsetse fly and lack of water to the
west and in the Hwange area, exploration further afield was limited.

In the first half of the 20th century not much attention was paid to the Four Corners area, and
little development took place. The railway line from Bulawayo to Livingstone runs along the
eastern edge of the region, forming the major transport route, and indigenous Zambezi teak
(Baikiaea plurijuga) forest and woodland was heavily exploited in what is now northwest
Zimbabwe and southwest Zambia. Botanical accounts from this period include a description and
assessment of the forests in northern Botswana (Miller 1939) and southwestern Zambia (Martin
1940). Early plant collecting trips with species lists include those by Lugard and Brown (1909)
from Ngamiland and the northern part of the Kalahari in Botswana, Bremekamp and Obermeyer
(1935) from the central Kalahari, Curson (1932) from Ngamiland and Chobe in Northern
Botswana, Pole-Evans (1938) from Ngamiland, and Curson (1947) in the Eastern Caprivi.
Trapnell carried out an extensive survey of traditional agricultural practices and soils in what
was then Northern Rhodesia, including part of the study area (Trapnell & Clothier 1937,
Trapnell & Clothier 1996).

The Victoria Falls area has perhaps been the major early botanical focal point. Botanists have
been making records of the flora of the area for over 100 years (Fanshawe 1975). The first was
Sir John Kirk, who accompanied Livingstone on his second expedition to the Falls in 1860.
Thomas Baines, a painter and plant collector, was also on this expedition. In 1875 Frank Oates
visited, but systematic collecting only really commenced in 1904 with Fred Eyles and Allen with
the coming of the railway. Soon after, the German botanist Engler visited and wrote a short
botanical account of the vegetation, followed by Burtt Davy from South Africa in 1905, Miss
Gibbs in 1906 (see Gibbs 1906) and the Swede R.C.E. Fries in 1912. Perhaps the most active
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collector from that period was Archdeacon Rogers in 1910. John Hutchinson from Kew, in 1930,
was the next botanist of note, and he also wrote a short account of the area (Hutchinson 1946).
Wild (1952, 1964) gives an account of the flora of the Falls area, but it has not been possible to
locate a copy of this. Fanshawe (1972) lists 912 species from the Victoria Falls area, and later
gave a more detailed and popular account of the flora, including areas of interest in the gorge and
in the main river (Fanshawe 1975).

After the Second World War there was much more activity and interest in the economic potential
of natural resources of what is now the Four Corners area, including plants. Areas of forestry
potential were evaluated in Botswana (Henry 1966) and Zimbabwe (e.g. Orpen 1954, Keeling
1963, Gwyther 1957, Gardiner 1970, see also Timberlake & Nobanda 1993, Timberlake 1999).
From the 1960s, most botanical studies were done as part of forestry or wildlife
(vegetation/habitat) surveys, which are described more fully in the review on vegetation
(Childes, Chapter 4). However, a number of these surveys incorporated plant species lists and
observations on plant species distribution, for example those of Tinley (1973), Child (1968) and
Henry (1966). 1t is these that are primarily reviewed here. By far the most comprehensive plant
studies were those carried out by Fanshawe under the Zambia Forest Department on a district-
by-district basis (Fanshawe 1968, 1969a, 1972), culminating in his vegetation account of Zambia
(Fanshawe 1969b) and a national vegetation map (Edmonds 1976).

5.3.1 Angola

Very little appears to be known of Cuando-Cubango, the part of Angola falling within the Four
Corners study area, owing to its inaccessibility, low density of settlement and, most particularly,
to insecurity over the last 30 years. Before that, it was an area designated either as Forest
Reserve or used for wildlife conservation or hunting. The far southeast corner is gazetted as the
Luiana Strict Nature Reserve (Huntley & Matos 1994). Publications from Angola are hard to
find, and the account below reflects this.

The vegetation map of Angola (Barbosa 1970) shows that the main species in the area are
Baikiaea plurijuga, Guibourtia coleosperma, Schinziophyton rautanenii, Burkea africana and
Pterocarpus angolensis, with patches of the shrub Brachystegia bakeriana and similar
"mutemwa" species. Schinziophyton is more common closer to the Cuando (Kwando) river, and
has been investigated for possible exploitation (Coelho 1966). There is an interesting patch of
mopane along the lower reaches of the Cuando River, and upstream "chanas" or poorly-drained
grasslands on Kalahari sand are found. The latter are dominated by Loudetia simplex, with
suffrutices such as Landolphia parvifolia, Parinari capensis, Syzygium and Magnistipula (see
White 1976, Huntley & Matos 1994). Teixeira (1960) has published an account of the flora, but
this has not been seen.

5.3.2 Botswana

The earliest plant study from what is now Botswana appears to be the plant collecting trip by
Lugard (Lugard & Brown 1909) which resulted in the descriptions of a number of new species
from the Kalahari area. This was followed up much later by a trip to Ngamiland by Curson
(1932), an expedition from South Africa to the central Kalahari (Bremekamp & Obermeyer
1935) and another through eastern Botswana and Ngamiland (Pole-Evans 1938).

After the Second World War, particularly in the 1960s and 70s, botanical studies expanded to
include wildlife and vegetation surveys. Studies of this type include that by Williamson (1974)
on the Okavango delta and surrounds, Tinley (1973) on the Moremi Game Reserve, Simpson
(1975) on the Chobe waterfront, and Heemstra (1976) on the Okavango swamps, while purely
botanical surveys include Seagrief and Drummond (1958) from the northeastern Makgadikgadi
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pans and Allen (1978) from the Orapa area at the south end of the pans.

The Okavango swamps have been the focus of much attention since the early 1970s (Botswana
Society 1976) and much of the major botanical work there has been done by Pete Smith (e.g.
Smith 1976, 1984, 1991). Wetland plant species composition, both of the Okavango and
Linyanti/Chobe swamps, has been summarised in Smith (2000) and by Timberlake et al. (2000).

The total number of plant taxa listed here (Appendix 5.1) for Botswana is 1422 with 1046
recorded from the Okavango and only 215 taxa from the Makgadikgadi pans. The low number in
the latter area is solely a result of limited collection and documentation.

5.3.3  Caprivi Strip (Namibia)

The earliest work on the flora of the Caprivi appears to be that by Curson (1947), who provided a
brief description of the vegetation of the Eastern Caprivi and a list of 218 plant taxa. However,
the earliest plant collector in the Caprivi was Emil Holub (1874-76 and 1885-87) but he did not
publish his findings (J.E. Burrows, pers. comm.). Giess (1971) in his vegetation map of Namibia
omits the Caprivi Strip, hence the first vegetation survey is that by Hines (1997), in which only
the major woody and grass species are mentioned. In 1966, Tinley carried out an investigation of
the vegetation of the Western Caprivi (Tinley 1966), but it has not been possible so far to locate
a copy of this publication.

With Independence in 1990 and the return to civilian rule in the Caprivi, the Namibian
authorities focused attention on the area, not least because of its high human population, water
resources and tourism/wildlife potential. To the west, the Kavango River wetlands have been
described by Bethune (1991). As the majority of this study refers to the Kavango valley, outside
of the Four Corners area, the plant list has not been incorporated in the checklist presented here.
Around the same time, a detailed assessment of the natural resources of the West Caprivi
(between the Kavango and Kwando rivers) was carried out (Brown & Jones 1994), including a
list of 386 plant species. Further to the east, a study of biodiversity in the eastern Caprivi was
done by Schlettwein et al. (1991), including a list of 90 wetland species. One of the major
concerns here is the invasion of aquatic weeds, Pistia stratiotes and especially Salvinia molesta
(Edwards 1972, Koch & Schlettwein 1983).

The total number of taxa listed for the Caprivi Strip is 635, the majority from the eastern part
where most attention has been given. However, it is likely that given its greater habitat diversity
and rainfall it is indeed richer than the western Caprivi.

5.3.4 Zambia

Although plant collecting in the Zambian portion of the Four Corners area has taken place over a
long period, there are surprisingly few botanical publications. These plant specimens, kept in
herbaria at Mt. Makulu, Kitwe, Harare, Kew and elsewhere, have not been systematically
documented and records are not readily extractable. Fanshawe produced a series of typescript
reports on the vegetation of some of the districts within the study area (Sesheke 1968, Senanga
1969, Kafue National Park 1970, Victoria Falls 1972), and also an overview of Zambia's
vegetation (Fanshawe 1969b) placing the district reports in a national context. These reports
contain extensive plant lists by vegetation type, and have been incorporated in the main checklist
(Appendix 5.1). A number of botanical studies have been done of the Barotse floodplains, the
Kafue Flats and the Kafue National Park, but only the latter falls within the present study area.
The Kafue National Park appears to be the best-recorded area with plant checklists published by
Mitchell (1963) and Hanks (1969) as well as the later one by Fanshawe (1970).
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The total number of plant taxa recorded from the Kafue National Park is 1188, and the total
number of taxa from the Zambian portion of the Four Corners as a whole is 1662, of which 289
taxa are recorded from the Park only.

5.3.5 Zimbabwe

Much of the botanical work in this part of Zimbabwe has been related either to the management
of the indigenous Baikiaea forests/woodlands on Kalahari sands or to research within the
National Parks estate, especially Hwange National Park. Apart from those botanists mentioned
as having visited Victoria Falls in the early part of the last century, two foresters - A.A. Pardy
and F.B. Armitage - collected many specimens of woody plants from the area in the first part of
the 20th century.

After World War II, surveys of the forest estate were intensified, and the woody flora of the
Kalahari sands was comparatively well documented (e.g. Calvert 1986, Judge 1975; see
Timberlake 1994). However, our knowledge of plants other than the economic woody species
and grazing grasses, is still not good. Very few checklists have been prepared, notably
Rushworth (1978) of Hwange National Park and lists of woody plants from some forest areas
(Timberlake, unpublished). Most of what we know on these other species, and on the general
ecology of Kalahari sands vegetation, has come from ecological studies carried out in Hwange
National Park (Childes 1989, Childes & Walker 1987, Rushworth 1975).The communal lands
vegetation survey (Timberlake, Nobanda & Mapaure 1993) covered a small part of the Four
Corners area in Zimbabwe, but focused on the more common woody species, not on herbs and
grasses.

The list of species for the portion of Zimbabwe within the Four Corners area is relatively
complete as it derives from the comprehensive collection of specimens in the National
Herbarium, Harare, as well as collections from Hwange National Park. Total number of taxa is
1334. Some of the most restricted are found along the upper reaches of the Zambezi river and
associated with pans.

5.4 PLANT CHECKLIST

5.4.1 Compilation

A checklist of vascular plants recorded from the Four Corners area was compiled from existing
lists and records, and is presented as Appendix 5.1. All sources used in the compilation are listed
in Table 5.1 by country. It was not possible, given time constraints, to check all records in Flora
Zambesiaca (current editor, G.V. Pope). Major sources were the list of wetland plants from the
Okavango and Chobe/Caprivi areas (Timberlake et al. 2000), the database lists for the area from
the National Herbarium in Harare (SRGH) and National Herbarium in Windhoek (WIND), and
the various lists for southwestern Zambia compiled by Fanshawe (1968, 1969, 1970, 1972).

All recorded species and subspecific taxa were listed, and nomenclature was checked against the
recent Zimbabwe checklist (A. Mapaura, in press), the unpublished Zambian checklist (M.G.
Bingham 2002) and the enumeration of the Tropical African Flora (Lebrun & Stork 1991-1997).
However, it is likely there are still a few old names included in the list that are now thought to be
synonyms or misidentifications, although this is unlikely to affect overall figures significantly.
Care needs to be taken with any compiled checklist: species are not confirmed and some may
have been incorrectly identified, and nomenclature can be archaic and not easily updated. The
best checklists are those based on specimens, but this is not feasible with the present area where
at least four different herbaria are involved. The present checklist may well contain names of
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Table 5.1. Sources used for plant checklist of Four Corners area.

Area

Reference

Botswana

National herbarium collection

Barnes & Turton 1994

Okavango swamps Biggs 1976

Northern state lands Blair Rains & McKay 1968
Chobe forest Henry 1978

Makgadikgadi pans Seagrief & Drummond 1958

Chobe waterfront

Simpson 1975

Okavango swamps

Smith 1976

Okavango & Chobe Smith 1984, 2000
Chobe NP Sommerlatte 1976
Acacias Timberlake 1980

Okavango & Chobe wetlands

Timberlake et al. 2000

Moremi Tinley 1973

Namibia

W Caprivi Brown & Jones 1994
E Caprivi Curson 1947

E Caprivi Schlettwein et al. 1991

E Caprivi wetlands

Timberlake et al. 2000

Caprivi

National Herbarium database 2003

Zambia

Masese (grasses)

Bingham 1992

Sesheke Fanshawe 1968

Senanga Fanshawe 1969

Kafue NP Fanshawe 1970

Victoria Falls Fanshawe 1972

Kafue NP Hanks 1969

Kafue NP Mitchell 1963

Zimbabwe

Batoka gorge Mapaure 1998

Hwange NP Rogers 1993

Hwange NP Rushworth 1978

NW Zimbabwe National Herbarium database 2003
Acacias Timberlake, Fagg & Barnes 1999

Tsholotsho & Hwange communal land

Timberlake, Nobanda & Mapaure 1993
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species that do not actually occur in the area, but likewise there are likely to be a number of
species found there that are not listed.

The study area was subdivided into eight regions (Table 5.2), and the species recorded as
occurring in each are indicated on the checklist. These data must be regarded as preliminary as
they probably reflect more the number and detail of published lists rather than actual differences
in composition. The subdivisions were chosen on the basis of political or administrative
boundaries, major ecological features (i.e. Okavango swamps, Makgadikgadi pans), as well as
on the coverage of available checklists.

Table 5.2. Subdivisions of the Four Corners area for the plant checklist.

AREA SUBDIVISIONS

Okavango swamps OKA
Northern Botswana NBOT
Makgadikgadi Pans MAK
Caprivi Strip CAP
SW Angola ANG
SW Zambia SWZM
Kafue National Park KNP
NW Zimbabwe NWZW

5.4.2  Distribution and Ecology

The total number of plant taxa recorded from the Four Corners area is 2645 (including
subspecies), which compares favourably to the total number of taxa found across the whole of
Zimbabwe (5936 taxa) or the incomplete list from Zambia (5233 taxa). The full list is given as
Appendix 5.1.

The Kafue National Park, in ecological terms, falls outside the Four Corners area. This can be
seen from the 289 plant taxa found there but not elsewhere in the study area, about 11% of the
total number recorded and 17% of those recorded from the whole Zambian portion. Most are
species more typical of moist miombo woodland, such as Monotes species, or are Guineo-
Congolian savanna/forest transition elements such as Parinari excelsa and Dialium angolense.
Excluding these species the total for the Four Corners area is 2356, about 40% of the total
Zimbabwe flora, an indication of its diversity and richness.

However, the checklist is not a particularly good indicator of comparative species diversity
owing to the limited nature of most studies. The Kafue National Park has been well covered, as
has the Okavango, but most other lists have emphasised woody plants over herbaceous species
and grasses, although they generally form the lesser part of a flora. A conservative estimate of
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the total flora for the Four Corners area, excluding the Kafue National Park with its more
"tropical" flora, is around 2600. The higher number is because grasses and smaller herbs have
been insufficiently recorded.

As was stated by Timberlake et al. (2000), the Okavango swamps appear to be more diverse in
terms of wetland species than the wetlands of the Chobe and Eastern Caprivi. Generally
floodplains and grasslands are more diverse and contain a higher proportion of species of
restricted distribution than swamps.

On preliminary analysis the Baikiaea and Brachystegia woodlands on Kalahari sands in
northwestern Zimbabwe and southern Zambia are more species-rich than the Colophospermum
(mopane) and Acacia woodlands of loamy and shallow soils in the drier southern or western
parts, or than the Acacia or Burkea woodlands on Kalahari sands. This is probably a result both
of lower moisture availability and of reduced habitat diversity. It is the interplay of woodland
and grassland, the latter found in seasonally poorly drained valleys or dambos, as well as the
presence of distinct pans with their different soils, that creates this diversity.

5.5 ENDEMIC AND THREATENED SPECIES

5.5.1 Endemic Species

The Four Corners area is a meeting place of the Zambezian and Kalahari floras and a transition
zone for both flora and vegetation; it is not an area of endemism. It is also heavily dissected by
wetlands and floodplains which act as dispersal corridors and encourage a wide distribution of
species. As the area has also been environmentally unstable for the last million or so years, it is
unlikely to support many species that are only found in that area. However, despite this 11 taxa
(listed in Table 5.3) appear to be confined to the broadly-defined Four Corners area. It has not
been possible to obtain full details of distribution and habitat, but four of them are confined to
the rocky gorges below Victoria Falls (Aristida brainii, Danthoniopsis petiolata, Euphorbia
fortissima, Jamesbrittenia zambeziaca), one to the Makgadikgadi pans (Panicum coloratum var.
makarikariense), one to the riparian fringes of major rivers in the area (Acacia hebeclada subsp.
chobiense), and four to the Kalahari sand woodlands of the Four Corners area (Ozoroa longipes,
Pleiotaxis angustirugosa, Dichapetalum rhodesicum, Deinbollia fanshawei), particularly in
southwestern Zambia. Some appear to be only known from the type specimen, and further
collecting may change their status.

There does not appear to be any centre of endemism within the area, with the possible exception
of the Batoka gorge with its extreme habitat. Although Victoria Falls is cutting back, it is likely
the habitat (bare basalt rock) has been in existence for a few million years.

The 'underground trees' of White (1976), geoxylic suffrutex plants found on seasonally poorly-
drained grassland and closely related to woodland trees (Timberlake et al. 2000, p.44), are
widespread to the north of the Four Corners area, extending up to the Zambezi watershed.
Although many are endemic to, and characterise, the plains of the Upper Zambezi catchment,
they are not a major feature of the study area, which has a limited extent of such grasslands. A
number of them, however, are said to be common in the Caesalpinoid woodlands of
southwestern Zambia (J.E. Burrows, pers. comm.).

5.5.2  Threatened Species

It is difficult to determine which species are threatened and which not. Most species in the Four
Corners area have fairly wide distributions, so may be under threat of extinction in one part of
their range but not elsewhere. Recently, a series of national assessments of threatened plant taxa
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Table 5.3. Endemic and near-endemic plants species from the Four Corners area.

Taxon Notes

MONOCOTYLEDONS

Cyperaceae

Cyperus robinsonii Podl. Known only from Choma, SW Zambia.
Eriospermaceae

Eriospermum seineri Engl. & K. Krause Possible endemic to Botswana. Data unavailable.
Poaceae

Aristida brainii Melderis Known only from Victoria Falls area in rocky habitats.

Danthoniopsis petiolata (J.B.Phipps) Known only from Victoria Falls area on cliffs and shallow

Clayton soils.

Eragrostis glischra Launert Known only from W Zimbabwe in hot dry areas, often in
mopane woodland, rocky places or on Kalahari sand.

Panicum coloratum L. Endemic to Makgadikgadi pans in N Botswana. Localities
var. makarikariense Goossens elsewhere are introductions.

DICOTYLEDONS

Anacardiaceae

Ozoroa longipes (Engl.& Gilg) R.& A.Fern. Angola, Caprivi, N Botswana, SW Zambia. Pterocarpus
woodland on Kalahari sand.

Asclepiadaceae

Huernia levyi Oberm. Succulent restricted to E Caprivi, SW Zambia, N Botswana
and NW Zimbabwe.

Asteraceae

Pleiotaxis angustirugosa Jeffrey Type from Chavuma, Sesheke. Endemic to Barotseland.

Dichapetalaceae

Dichapetalum rhodesicum Sprague & Shrublet on Kalahari sand wooded grasslands from Sesheke,

Hutch. Okavango and Gwayi.

Euphorbiaceae

Euphorbia fortissima L.C.Leach Succulent candelabra tree known only from gorges below

Victoria Falls and near Hwange town.
Fabaceae: Mimosoideae

Acacia hebeclada DC. Riverine shrub found along upper Zambezi, Chobe,
subsp. chobiensis (O.B.Mill.) A. Schreib. Kavango and Kwando rivers.

Lythraceae

Nesaea minima Immelman Known only from Zwezwe Flats floodplain in Botswana.

Sapindaceae

Deinbollia fanshawei Exell Known only from Kalahari sand woodland in Barotseland

(Mongu, Senanga).
Scrophulariaceae

Jamesbrittenia ~ zambeziaca  (R.E.Fries) Known only from rock crevices in gorge below Victoria
Hilliard Falls.

THE AWF FOUR CORNERS TBNRM PROJECT IS FUNDED BY USAID THROUGH THE REGIONAL CENTER FOR SOUTHERN AFRICA



AWF FOUR CORNERS TBNRM PROJECT : REVIEWS OF EXISTING BIODIVERSITY INFORMATION 164
Chapter 5: Plants of the Four Corners Area

were carried out with support from the Southern Africa Botanical Network, resulting in a
database and book (Golding 2002). These are national, not regional, assessments. The list of
threatened taxa in Table 5.4 is extracted from this, and indicates in which country the taxon is
considered threatened as well as the threat category. Habitat data and the nature of the threat are
mostly not available. The IUCN 2002 global Red Data List does not mention any of these taxa as
being globally threatened.

As is to be expected, a number of threatened taxa are those that are sought by plant collectors,
whether for a hobby (succulents, orchids) or for sale and use (Selaginella). Some are under threat
due to habitat destruction by elephant and subsequent invasion by exotics such as Lantana
camara (Homalium abdessammadii, Acacia hebeclada, Croton leuconeurus), while others are
apparently very rare with low population numbers (Euphorbia fortissima, Nesaea minima,
Jamesbrittenia zambesiaca), although the habitat is not under any particular threat.

Threat categories given for Zimbabwe are quite specific, while those for Zambia are very
generalised owing to the limited information on distribution and status. It is likely that more
species are threatened than those listed, and only further work on their status of plant populations
will show this.

Some large tree species in the area around Victoria Falls are heavily exploited for wood carving
for the curio trade, such as Pterocarpus angolensis, Baikiaea plurijuga, Guibourtia coleosperma,
Afzelia quanzensis, Kirkia acuminata and Combretum imberbe (Matose, Mudhara & Mushove
1997). Although exploitation and cutting can be significant, the species involved are widespread
and not in danger of extinction as such. At present, the conservation impact appears to be more
on woodland types and habitat (see Childes, Chapter 4) rather than on the distribution and status
of the species themselves. However, there is concern that mature individuals and those of good
form of these species are disappearing, along with those genes.

The important habitats for both endemic and threatened species are the basalt gorges below
Victoria Falls, small pans, wet grasslands or floodplains, the woodland/grassland margins on
Kalahari sands, and, especially, the riparian woodland fringing the Zambezi, Chobe, Kwando,
Kavango and similar large rivers. The Victoria Falls rainforest', which contains some species of
restricted distribution or outlying populations although they have not been categorised as
'threatened', is also an important habitat.

5.5.3 Threats

As much of the area lies on Kalahari sands, which are of little use for agriculture and support a
relatively low human population, the threat from conversion of land use is less than is often the
case in Southern Africa. However, the area has an abundance of water in the form of the
Kavango and Zambezi rivers in a generally water-deprived region, and present settlement
patterns are determined mostly by access to perennial water. It is the availability of surface water
that is being looked to for development, and hence wetland systems that are under the most
threat. Specific threats include plans to extract water from the Kavango river in Namibia before
it reaches the Okavango swamps, from the Thamalakane river at the end of the Okavango near
Maun in Botswana, or from the Zambezi just above or below Victoria Falls in Zimbabwe.
Smaller-scale extraction for irrigated agriculture has been suggested in the East Caprivi. There
are no suitable dam sites on the Zambezi above Victoria Falls, but plans are advanced to put a
dam across the lower Batoka gorge resulting in the formation of a long deep narrow lake that
would stretch up to the foot of the Falls (see Du Toit 1982, Zambezi River Authority 1998).

THE AWF FOUR CORNERS TBNRM PROJECT IS FUNDED BY USAID THROUGH THE REGIONAL CENTER FOR SOUTHERN AFRICA



AWF FOUR CORNERS TBNRM PROJECT : REVIEWS OF EXISTING BIODIVERSITY INFORMATION 165
Chapter 5. Plants of the Four Corners Area

Table 5.4. Threatened plant species from the Four Corners area (from SABONET Plant Red Data List,
Golding 2002, excluding Data Deficient and Lower Risk taxa).

Taxon L/F TUCN threat Country
category

PTERIDOPHYTES

Selaginellaceae

Selaginella imbricata (Forssk.) Decne. H VUD2 Zambia

MONOCOTYLEDONS

Orchidaceae

Bonatea steudneri (Rchb.f.) T.Durand & Schinz H CRBIB2 Namibia

Eulophia angolensis (Rchb.f.) Summerh. H VUAI Botswana

Eulophia latilabris Summerh. H VUAI Botswana

Eulophia walleri KraenzI. H CRC2D Zimbabwe

Eulophia walleri KraenzI. H VUBIB2 Namibia

DICOTYLEDONS

Asclepiadaceae

Huernia hislopii Turrill S VUB2 Zimbabwe
subsp. robusta L.C.Leach & Plowes

Huernia levyi Oberm. S VUD2 Botswana

Cucurbitaceae

Acanthosicyos naudinianus (Sond.) C.Jeffrey H VUBIB2 Zimbabwe

Cucumis humifructus Stent H VUD2 Zambia

Euphorbiaceae

Croton leuconeurus Pax W CRBIB2D Zimbabwe
subsp. leuconeurus

Euphorbia fortissima L.C.Leach WS VU A1B2 Zimbabwe

Fabaceae: Mimosoideae

Acacia hebeclada DC. W VuD2 Zimbabwe
subsp. chobiensis (O.B.Mill.) A.Schreib.

Flacourtiaceae

Homalium abdessammadii Asch.& Schweinf. W CRBIB2D Zimbabwe
subsp. wildemanianum (Gilg) Wild

Gentianaceae

Canscora kirkii N.E.Br. H VUD2 Zambia

Lythraceae

Nesaea minima Immelman H VUD2 Botswana

Passifloraceae

Adenia pechuelii (Engl.) Harms H ENCIC2 Namibia

Rubiaceae

Fadogia chlorantha K.Schum. W VuD2 Zambia
var. thamnus (K.Schum.) Verdc.

Scrophulariaceae

Jamesbrittenia zambesiaca (R.E.Fr.) Hilliard H CRBIB2 Zimbabwe

NB. L/F - life form; W - woody; S - succulent species; H -  herb.
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The headwaters of the Zambezi, Kwando and Kavango lie well outside the Four Corners area up
on the gently-undulating Central African plateau, and have a higher and more reliable rainfall
regime. There are concerns here that extensive conversion of land to agriculture will take place,
particularly after the insecurity of the Angolan civil war, with consequent reduced regulation of
flow, siltation and pollution. But the threat is not imminent. Given global climate change, if the
headwaters area of northern Zambia/eastern Angola became much drier there would be greatly
reduced flows into the Okavango and Chobe swamps, and increased evaporation. This would
result in a significant reduction of wetland extent. It has also been suggested that the Okavango
swamps are slowly drying out naturally through plant growth and channel change, leading to
higher evaporative losses. Evidence for this can also be seen in reduced outflows into the Boteti
river and Lake Ngami, although this may be due to minor tectonic changes affecting flow
patterns or a series of low rainfall years. Wetland vegetation and some wetland plants are the
species most under threat in the Four Corners area. But as wetland species are mostly widely
distributed (Timberlake et al. 2000) this will not significantly affect their global status. Of much
more concern in this regard are species associated with pans and ephemeral water sources.

The other major threat to the plants of the area, and often of a more acute nature, is the impact of
elephant on fringing riparian woodland along the Chobe and Zambezi rivers above Victoria
Falls. Within Zimbabwe, three tree species (Acacia hebeclada, Croton leuconeuras, Homalium)
are threatened with local extinction as they only occur in woodlands between Kazungula and
Victoria Falls. Similar woodlands along the Chobe river in Botswana have been devastated by
high elephant concentrations over the last 20 years. The bank on either side of the Zambezi in
Zambia below Senanga is much less affected as elephant populations there are low. Linked into
riparian woodland destruction is invasion by the alien shrub Lantana camara, which is now
dominating much of the shrub layer near Victoria Falls and inhibiting establishment of
indigenous woodland species.

Other invasive plants are various water weeds such as the ferns Salvinia molesta and Azolla
filiculoides, along with Pistia stratiotes (Araceae). Salvinia has been of particular concern
(Edwards & Thomas 1977, Koch & Schlettwein 1983, Mitchell 1967, Smith 1993), but is now
under control through the use of a biological control agent, the weevil Cyrtobagous singularis
(Bethune 1996, Schlettwein & Bethune 1992). The other two aquatic weeds have not been
particularly troublesome here.

The major threat to the Kalahari sand woodlands is the combined impact of logging and fire.
Although the woodlands are adapted to periodic fire, frost and herbivory (most species coppice
readily), opening up of the canopy resulting in the spread of a well-developed grass layer with
the increased risk and impact of fire, have continued to transform large areas from almost closed-
canopy to open woodland (Seward 1993), with the loss of a number of shade-adapted plants.
Given the long growth periods of the major trees such as Baikiaea plurijuga (Zambezi teak or
mukusi), Guibourtia coleosperma (mchibi) and Pterocarpus angolensis (mukwa or kiaat),
replacement of canopy trees is not keeping pace with destruction. It is sometimes stated that no
closed-canopy Baikiaea forest now remains, although firm evidence for this is lacking.

5.6 CONSERVATION
5.6.1 Areas of Conservation Concern
The data on plant distribution are patchy, hence it is difficult to confidently state which are the

areas of major interest for plant conservation. Perhaps a more useful approach is to identify areas
with high habitat diversity that are known to have either high plant diversity or contain species of
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restricted distribution. This was done using Landsat imagery, but is heavily biased towards
Zimbabwe and adjacent areas owing to availability of imagery for these areas.

Initially eight areas have been identified, and are briefly described below. Five straddle an
international border. They are also shown in Figure 5.1.

(a) Okavango Swamps: An extensive area of perennial and seasonal swamp with numerous
islands and backwaters in northwestern Botswana. One of the largest and probably the
most pristine wetland within south central Africa, with a high habitat diversity. A very
significant body of biological work has been done here over the last 40 years, and has led
to greater understanding of the dynamics of wetland ecology. The swamps lie
immediately adjacent to dry woodland dominated by mopane or Kalahari vegetation,
with a narrow transition zone. A significant part of the swamps are protected as Moremi
Game Reserve, and cattle raising as a land use option is curtailed in some parts by the
presence of tsetse fly and cattle fences.

(b) Kavango / Okavango river fringes: Woodland and grassland mixed with wetland
vegetation flanking the Kavango/ Okavango river in western Caprivi and northern
Botswana (the "panhandle"). The woodlands are still fairly pristine over much of their
extent and not severely impacted by elephant. They have a high diversity of plant species.
The area is not formally protected, except on the east bank of the Kavango in Namibia.

(c) Makgadikgadi pans and Nata River delta: An extensive area of north central Botswana
with salt flats surrounded by dry woodland and grassland of various types. Many of the
habitats are very unusual, although only one endemic plant is found (Panicum coloratum
var. makarikariense). The mouth of the Nata River supports woodland of an unusual
type, as well as being important for birds. Only a small part of the area is formally
protected (Makgadikgadi Game Reserve).

(d) Zambezi riparian woodland below Senanga: Patches of riparian woodland flanking the
Zambezi River upstream of Ngonye Falls in Zambia. It is not clear what their present
status is. Riparian woodland, which usually contains a number of species of restricted
distribution, is becoming increasingly rare in the area owing to damage by elephant as
well as human settlement. Any remaining patches are a conservation priority. They are
not formally protected.

(e) Zambezi riparian woodland between Kazungula and Victoria Falls: The remaining
riparian woodland on the Zimbabwe side is protected as Zambezi National Park and
Matetsi Safari Area; that on the Zambian side has mostly been cleared for agriculture and
settlement. Despite severe damage by elephant in places, these woodlands contain a
number of rare woody species of very restricted distribution. Very unusual stands of
Acacia kirkii are found on mud flats dating from Pleistocene times.

(f) Victoria Falls and Batoka Gorge: The Zambezi abruptly changes its nature here from a
wide, relatively sluggish river with many wooded islands to a narrow rushing river
enclosed in a 90 m deep gorge carved into the basalt. The permanent spray zone at the
Falls themselves, in both Zambia and Zimbabwe, allows for the development of mesic
woodland and herbaceous vegetation with a number of unusual plants. The Batoka gorge
harbours four species endemic to the area. The gorges are mostly unprotected, although
generally inaccessible. The Batoka gorge dam will flood much of the bottom of the
gorges and change the microclimate. The Victoria falls 'rainforest, essentially an
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Figure 5.1 Areas with high habitat diversity that are known to have either high plant diversity or contain
species of restricted distribution.

(a) Okavango Swamps

(b) Kavango/Okavango river fringes

(¢) Makgadikgadi Pans and Nata River Delta

(d) Zambezi riparian woodland (below Senanga)

(e) Zambezi riparian woodland (between Kazungula and Victoria Falls)
(f) Victoria Falls and Batoka Gorge

(g) Kazuma Pan

(h) Southern Hwange dunes and Nata mudflats

THE AWF FOUR CORNERS TBNRM PROJECT IS FUNDED BY USAID THROUGH THE REGIONAL CENTER FOR SOUTHERN AFRICA



AWF FOUR CORNERS TBNRM PROJECT : REVIEWS OF EXISTING BIODIVERSITY INFORMATION 169
Chapter 5: Plants of the Four Corners Area

extensive riparian forest caused by the permanent spray from the waterfalls, contains
species such as the ferns Isoetes alstonii and Aleuritopteris farinosa and the orchid
Nervilia bicarinata, which are localised in distribution or outlying populations. The area
is protected, although heavily utilised by visitors. Invasive plants such as Lantana are a
problem.

(2) Kazuma Pan: A transfrontier area of northern Botswana and Zimbabwe with a large
seasonal pan and grassland surrounded by various types of woodland, both on Kalahari
sand and on black clays. There is a high habitat diversity and such grasslands are very
unusual. The whole area in Zimbabwe is protected as national park or forest land. The
Pandamatenga grasslands in Botswana, just to the south, may also be worthwhile to
include, although a large portion is under commercial farming.

(h) Southern Hwange dunes and Nata mudflats: An extensive mosaic, mostly in
Zimbabwe although going into Botswana, of relatively untouched dense woodland
(Baikiaea, Acacia erioloba, A. luederitzii) on Kalahari sand dunes dating from the
Pleistocene, mudflats with Acacia and mopane, and shallow sand areas with Combretum
scrub. Much of the area lies within Hwange National Park, although a significant portion
lies in Tsholotsho communal land. There are also many small seasonal pans with
ephemeral species. A high habitat diversity with a number of unusual plant species - a
meeting place of the Zambezian and Kalahari floras.

5.6.2  Transfrontier Approach to Conservation

The Four Corners area straddles five countries - it is an historical meeting place of the drainage
from a large part of the Central Africa plateau, particularly from the palaeo-Upper Zambezi. In
addition to linkages still provided by present-day drainage, there is a large mobile population of
elephant that move across borders. Conservation here has to be transfrontier in nature; it is not
possible to isolate small areas. The drainage of the Kavango/Okavango lies in the highlands and
plateau of Central Angola, as does the drainage of the Kwando, while the headwaters of the
Zambezi lie further north in both eastern Angola and northern Zambia. As the wetlands and
grasslands form the core conservation attribute of the Four Corners area, any conservation
activity must take full cognisance of these linkages far across national boundaries.

The major areas of biodiversity concern and interest within the whole area need to be identified,
and then conservation action can be harmonised. It is not just that development upstream can
cause deleterious affects downstream, but it may well be more efficient and effective to target
conservation of, say, Homalium abdessammadii in Zambia rather than saving the few remnant
trees in Zimbabwe in the face of continued high elephant pressures.

The threats to conservation of the area lie primarily with threats to the hydrology. The
possibilities of water extraction, dams upstream in Angola, and conversion of land to intensive
agricultural use in the headwaters region, are the major threats. At a more local level, and more
specifically for plants, a major threat is damage caused by high elephant populations, especially
to riparian woodland. Owing to animal movements, any conservation action will have to address
such issues from a cross-border perspective. These elephant populations cannot be managed
nationally.

The other major threat to both plants and vegetation is from excessive logging of timber on
Kalahari sands and the resulting increased incidence of fire. These are best managed nationally,
but harmonisation of management across boundaries, particularly the Botswana/Zimbabwe
border, would greatly help.
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It is important that the few remaining unlogged areas, or those that have not been heavily logged
for 50 years or more, are given some form of protection - especially from frequent fire as well as
renewed logging.

Management of invasive plants, aquatic weeds in particular, needs to be coordinated across
national borders. The invasion of Salvinia in the Chobe area in the 1950-60s was addressed
successfully by three governments - Botswana, South West Africa (now Namibia) and the then
Rhodesia - despite some significant political differences at the time.

5.6.3  Global Climate Change

There appears to have been a decline in annual rainfall in the SADC region and an increase of
about 0.05°C temperature per decade over the last century (Hulme 1996). However, annual
variability is greater than this recorded rise. The one regional study done (Hulme 1996), used a
global increase in mean temperature of 1.7°C in modelling the potential effects of global climate
change. The model used climate, soil properties and CO, concentrations. Based on this the most
likely scenario was thought to be a modest drying over large parts of the region, or even a
rainfall decline of up to 20%. The most likely situation is a replacement of grassland by Acacia
savanna, while desert would expand northwards into larger areas of Botswana.

It is not clear what this would mean on th