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A. Historical Perspective

1. Regional diversity studies
Diversity and endemism in the flora of southern Africa have recently been studied by
Goldblatt (1978), Gibbs Russell (1985), Cowling et al. (1989), Cowling & Hilton-
Taylor (1994, 1997), Cowling et al. (1997), and Golding (1999).

Goldblatt (1978) covered a wide range of topics in his An analysis of the flora of
southern Africa:..., including the diversity, endemism, phytogeography and origin of

the vascular plants of southern Africa.

Gibbs Russell (1985) compared the numbers of taxa in southern Africa to the
numbers recorded in other parts of Africa as well as the world. She also compared the
numbers of taxa in each family to previous counts by Dyer (1975, 1976) and Goldblatt
(1978). The numbers of genera and species in each bryophyte family in southern

Africa were listed for the first time.

Cowling et al. (1989) analysed different components of plant species diversity (alpha,
beta, gamma) within and among the southern African biomes of Rutherford and

Westfall (1986). They also compared species/area ratios among a number of
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comparable sized countries and found that southern Africa has the richest flora in the

world.

O’Brien (1993) mapped the number of woody plant species per 20000 km? grid
square in southern Africa including Zimbabwe. She found that maximum species
richness occurs along the eastern escarpment of KwaZulu-Natal and the Northern
Province and lowest in Namibia and the Kalahari Basin. Woody plant species richness

increases longitudinally from west to east.

Cowling & Hilton-Taylor (1994, 1997) analysed the size and composition of the
vascular plant flora of southern Africa. Species diversity and endemism were
compared among a number of families as well as countries. The transition from a
tropical to a temperate flora and steep ecological gradients are thought to be among
the reasons for the high species diversity and endemism in southern Africa. They also

studied patterns and correlates of species diversity and endemism in the region.

Cowling et al. (1997) reviewed and developed models on the determinants of regional
or biome level (vascular) plant richness in South Africa. They identified the fynbos
biome in the south-west “...and some areas along the subtropical east coast and eastern
escarpment ...” as especially rich in vascular plants. They found that “Plant species
richness at the regional scale in South Africa is determined largely by environmental
heterogeneity.”, especially in the fynbos and karroid regions. Warm, moist and
aseasonal environmental conditions were found to be responsible for high plant
diversity in the “...tropical-derived savanna and grassland flora,...”. Cowling ef al.
(1997) also compared patterns of regional richness among several mediterranean-
climate regions in order to test aspects of convergence theory. They found that
patterns of regional diversity in the species-rich fynbos biome are not unique.
Golding (1999) has recently plotted the number of recorded plant species against the
land surface area for Southern African Botanical Network (SABONET) countries to

illustrate under-collecting and recording in some countries.
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As far as the bryophytes are concerned, Kis (1985) compiled a list of mosses reported
from south-east tropical Africa and compared the number of species in the genera on
this list with the numbers of species in the same genera present in southern Africa

(FSA area), West Africa, and Madagascar/Mascarenes.

O’Shea (1997a) has recently studied diversity and endemism in the mosses of sub-
Saharan Africa. He compared species richness (taxa per 10000 km?) and endemism
(using Bykov’s Index) among the countries. O’Shea (1997a) inadvertently omitted the
family Wardiaceae, and the genera Microcrossidium, Physcomitrellopsis, and Wardia,
all endemic to southern Africa, from his list of endemic families and genera. He
concluded that “Clearly the paucity of collections and the urgent need for taxonomic
review mean that the data does not give an accurate reflection of the actual diversity or

endemism of the flora.”

. Centres of plant diversity and endemism
The most important contemporary studies in which southern African centres of plant

diversity and endemism have been identified are briefly discussed here.

Weimarck (1941) described a number of ‘endem centres’ in the Cape flora, based on

the distribution of endemic species of the Cape element (see Historical Perspective,
Chapter 5).

Croizat (1965) identified 4 main ‘biogeographic centres’ in southern Africa (see
Historical Perspective, Chapter 5) and defined his centres as “...centres of massing

and form-making,...”.

In addition to his phytogeographic groups (see Historical Perspective, Chapter 5)
Nordenstam (1969) identified a number of ‘phytogeographical centres’ in southern

Africa based on the distribution of Euryops as well as other genera. He defined
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phytogeographical centres as “...geographical areas...outstanding as centres of species

concentration and of endemism.”, therefore centres of diversity and endemism.
Y

Nordenstam’s (1969) phytogeographical centres of diversity and endemism in

southern Africa

1. The Caledon Centre

2. The Albany Centre

3. The Little Karroo Centre

4. The Vanrhynsdorp Centre

5. The Gariep Centre

6. The Western Upper Karroo Centre
7. The Sneeubergen Centre

8. The Drakensbergen Centre

9. The Barberton Centre

Oliver ef al. (1983) studied patterns of species richness in a range of taxa representing
the Cape flora. They identified the Sir Lowry’s Pass area in the Hottentots Holland
Mountains (grid square 3418 BB) as the main centre of diversity. They pointed out
that the patterns of species richness are “To some extent ... artifacts produced by

uneven collecting.”

Cowling (1983) recognised two ‘endem’ centres in the south-eastern Cape: 1) a South
Eastern Centre for Cape taxa after Weimarck (1941) and 2) the Kaffrarian Transition

Zone for other species, incorporating the non-Cape regions of the south-eastern Cape.

Centres of high genus di\}ersity, called ‘chorological centres’, within the geographic
distribution of the family Mesembryanthemaceae “...the largest and most important
taxon of the leaf succulent zone.”, have been mapped by Jiirgens (1986, 1990). The
concentrations (centres of diversity) of Mesembryanthemaceae genera along the

western and southern Cape coast provide further evidence for the inclusion of these
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‘Cape’ areas into the Karoo-Namib Region (see Discussions under the Cape Domain

and Karoo-Namib Region in Chapter 4).

Within the proposed ‘Afrotemperate Region’, Linder (1990) recognised three main
centres of endemism: 1) the Cape Floristic Centre, 2) the Afromontane Centre, and 3)

a separate centre in “...the Drakensberg and surrounding mountains...”.

Van Wyk (1990, 1994, 1996) identified three areas of high floristic endemism, or
centres of endemism, in the vascular plant flora of the Tongaland-Pondoland Regional
Mosaic of White (1983). These three centres of endemism are: 1) the Maputaland
Centre in the north, 2) the Pondoland Centre in the middle, and 3) the Albany Centre

in the south,

Rebelo & Siegfried (1990), followed by Rebelo (1994), presented a classification of
centres of endemism in the Cape Floristic Region, “...based on clustering and
ordination of the Proteaceae data set,...” (Rebelo & Siegfried 1990). These ‘centres’
were assigned to the formal phytogeographic categories of Province (5), District (20)
and Zone (6), usually applied to different levels of floristic regions. However, there is
no evidence of, or literature reference to, a numerical analysis in the two publications.
It éppears that these ‘centres’ are based on floristic elements identified in the Cape
flora by Weimarck (1941), and vegetation types and subdevisions of vegetation types
by Acocks (1975), Kruger (1977), and Moll & Bossi (1984).

Van Wyk (1991) identified centres of diversity and endemism for Lotononis
(Fabaceae), a genus with a more or less temperate distribution throughout Africa. In
southern Africa the following areas stand out as ‘centres of richness or diversity’: 1)
the south-western Cape, 2) the north-western Cape, 3) the eastern Cape, and 4) the

Drakenskerg. The following centres of endemism are recognised:
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Endemic centres in the geographic distribution of Lotononis (Van Wyk 1991)

Cape Region

Namaqualand

Eastern Cape

Natal-Drakensberg area

Southern Namibia and Griqualand-West
Transvaal

Central Zimbabwe

North-western Namibia and southern Angola
Nyika plateau

Morocco and southern Spain

Turkey and south-eastern Bulgaria

High vascular plant species endemism along the ‘north-eastern Transvaal escarpment’
promted Matthews et al. (1993) to describe rock outcrops of the Transvaal Sequence
(Black Reef Quartzite Formation, Wolkberg Group, Timeball Hill Formation and
Chuniespoort Group) as the Wolkberg Centre. This geological centre of high vascular
plant species endemism is subdivided into 1) the Blyde Subcentre south of the Olifants

River, and 2) the Serala Subcentre north of this river.

A number of areas with high species diversity and endemism has recently been
identified worldwide as major sites for conservation (Davis ef al. 1994). The
phytochoria recognised by White (1983) were used as a basis for selecting sites in
Africa, which are a mixture of geographic areas, phytogeographic regions, biomes,
vegetation types and nature reserves. Seven ‘centres’, or phytogeographic regions of
high species diversity and endemism, are listed for southern Africa. Of these the
Kaokoveld (Hilton-Taylor 1994a), Western Cape Domain (Hilton-Taylor 1994), Cape
Floristic Region (Rebelo 1994a), Maputaland-Pondoland Region (Van Wyk 1994),
and Drakensberg Alpine Region (Killick 1994) were selected for ‘Data Sheet

treatment’.
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Areas in southern Africa identified as Centres of Plant Diversity by Davis et al.
(1994).

Kaokoveld (Namibia)

Western Cape Domain (Succulent Karoo)
Albany Centre

Cape Floristic Region
Maputaland-Pondoland Region
Drakensberg Afromontane Regional System

Drakensberg Alpine Region

In an overview of the African centres of diversity selected for inclusion in Davis et al.
(1994), Beentje ef al. (1994) listed a number of ‘centres’ recognised within the
Drakensberg Afromontane Regional System. The location of these ‘centres’ is shown
on a map by Van Wyk (1994: 229).

Centres within the Drakensberg Afromontane Regional System (Beentje et al. 1994)

Soutpansberg Centre

Wolkberg Centre

Barberton Centre

Afromontane region of the Natal/Transkei Midlands

southern Drakensberg mountains of Natal and north-eastern Cape
Amatola Mountains

Outeniqua Mountains

The percentages of the total number of plant species in Namibia that occur in each of
the magisterial districts of that country were plotted by Maggs et al. (1994). The
southern Namib, Grootfontein, Kavango, Kaokoveld and Windhoek regions were

identified as centres of diversity. The numbers of species per ¥4° grid square for a
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selection of Namibian endemics or near-endemics were plotted in order to determine
centres of endemism. The Kaokoveld, Windhoek, Naukluft, and southern Namibia
were identified as areas of high endemism. They pointed out that inadequate
taxonomy and collecting bias contributed to the high numbers of species in some

areas.

Cowling & Hilton-Taylor (1994, 1997) and Hilton-Taylor (1996) treated the seven
centres of plant diversity in Davis ef al. (1994), as well as the Wolkberg Centre (of
endemism) of Matthews ef al.(1993), as southern African centres of plant species

endemism or ‘hot-spots’:

Hot-spots of plant diversity and endemism within southern Africa (Cowling & Hilton-
Taylor 1994, 1997)

Wolkberg
Maputaland
Pondoland
Eastern Mountain
Albany

Cape

Succulent Karoo

Kaokoveld

Cowling & Hilton-Taylor (1994) found that these centres or ‘hot-spots” “...are
distributed in an almost continuous arc below and including large portions of the Great
Escarpment.” The habitat, phylogenetic, taxonomic, and biological aspects, as well as
the age, conservation status and threats of these centres were discussed in detail.
Species level endemism in the largest flowering plant families was compared among
floras representative of the Eastern Mountain, Cape, and Succulent Karoo centres of

endemism or ‘hot-spots’ (Cowling & Hilton-Taylor 1994, 1997).
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Rebelo (1994) plotted the number of (vascular) plant species and the number of

narrow endemics per 4° grid square in southern Africa. The resulting centres of

diversity and centres of (narrow) endemism are clearly distinguishable. However, as

Rebelo’s objective was to determine the conservation requirements of the region he

stopped short of describing these centres.

Van Wyk & Van Wyk (1997) mapped three ‘principal regions of plant diversity and

endemism’ and 17 ‘principal local centres of endemism’ in southern Africa, including

Zimbabwe (Fig. 4). They based their centres on those of Davis et al. (1994) as well as

on unpublished data.

Centres of plant diversity and endemism mapped by Van Wyk & Van Wyk (1997)

Principal regions of plant diversity and endemism

1:
2
3.

Succulent Karoo Region
Cape Floristic Region

Maputaland-Pondoland Region

Principal local centres of plant endemism

i

Moo Do gl B St G S bo

Kaokoveld Centre

Gariep Centre

Kamiesberg Centre

Knersvlakte (Vanrhynsdorp) Centre
Western Mountain Karoo Centre
Little Karoo Centre

Albany Centre

Pondoland Centre

Maputaland Centre

10 Drakensberg Alpine Centre

11. Barberton Centre
12. Wolkberg Centre
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13. Sekhukhuneland Centre
14. Soutpansberg Centre
15. Griqualand West Centre
16. Great Dyke Centre

17. Chimanimani-Nyanga Centre

Cowling ef al. (1998) has recently shown that the Succulent Karoo Biome is “...a
major extratropical centre of plant biodiversity.”. This region has previously been
subdivided into a number of phytochoria with high levels of endemism called centres
of endemism (Hilton-Taylor 1994). These subdevisions have also been referred to as

geographical areas (Hilton-Taylor 1996) and bioregions (Cowling et al. 1999).

Patterns of endemism in plants, amphibians, reptiles, mammals and birds of Namibia
were recently studied by Simmons ef al. (1998). They found congruence among
endemism hot-spots remarkably high for most taxa. A zone of high endemism runs
along, and to the west of the Namib escarpment. There is also an important region of
(succulent) plant endemism in the winter-rainfall Succulent Karoo biome in the south-
western corner of Namibia. The overlap between areas of species richness and
endemism was found to be relatively high for Namibian plants. The following areas

were identified as endemism hot spots in Namibia:

1. Kaoko escarpment, plains and inselbergs of the north-west, particularly at
Brandberg.
2. Brukkaros volcanic crater in the south.
3. Winter-rainfall Succulent Karoo Biome in the south-west.
From the examples discussed here it is clear that the centres of diversity and
endemism identified in the vascular plant flora of southern Africa are a curious
mixture of floristic regions, biomes, geological formations, and geographic areas with

high concentrations of species and endemics. Examples in each category are:



University of Pretoria etd — Van Rooy J 2000

44

Floristic regions:- The Drakensberg Alpine or Eastern Mountain Centre or
hot-spot (Cowling & Hilton-Taylor 1994, 1997; Killick 1994; Van Wyk & Van
Wyk 1997) and the Cape Floristic Region or hot-spot (Rebelo 1994a; Cowling
& Hilton-Taylor 1994, 1997; Van Wyk & Van Wyk 1997). The Succulent
Karoo Region of plant diversity and endmism, which is a biome (see next
heading) also coincides with the Western Cape Domain (Hilton-Taylor 1994),

which is a phytochorion.

Biomes:- The Succulent Karoo Region or hot-spot (Cowling & Hilton-Taylor
1994, 1997; Van Wyk & Van Wyk 1997; Cowling et al. 1998). The Cape
Floristic Region of plant diversity and endemism (hot-spot) coincides with the

Fynbos biome of Rutherford & Westfall (1986).

Geological formations:- The Pondoland Centre or hot-spot (Van Wyk 1990;
Cowling & Hilton-Taylor 1994, 1997; Van Wyk & Van Wyk 1997) and the
Wolkberg Centre or hot-spot (Matthews et al. 1993; Cowling & Hilton-Taylor
1994, 1997). The Cape Floristic Region of plant diversity and endemism is
also regarded as a geological centre (Van Wyk 1990, Matthews et al. 1993).

Geographic areas:- The ‘centres’ of Weimarck (1941), Croizat (1965) and
Nordenstam (1969) and the Namibian centres of species diversity and
endemism identified by Maggs et al. (1994) and Simmons et al. (1998). The
moss centres of species diversity and endemism described in this chapter fall

under this category.
B. Diversity
The moss flora of southern Africa consists of 503 species/infraspecific taxa in 204 genera

and 54 families (see the checklist in Appendix I). This represents about 5% of the worlds
mosses (Schofield 1985) and 17% of mosses in Africa (O’Shea 1997a). These
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percentages are likely to increase as the total numbers of moss taxa are reduced through

taxonomic revisions, especially in tropical regions of Africa (Frahm 1997, O’Shea 1997).

1. Families
The number of genera and species as well as the largest genus in each family are listed
in Table 3. The 10 largest moss families according to the the number of genera, and
the number of species are listed in Table 5 and Table 6 respectively. In both instances
the acrocarpous families Pottiaceae, Dicranaceae and Bryaceae occupy the first three
positions. The Pottiaceae is by far the largest of the three with 69 species/infraspecific
taxa in 30 genera. The second largest family is the Dicranaceae with 49
species/infraspecific taxa in 15 genera followed by the Bryaceae with 40 species in 9
genera. The top three families have all been revised for the FSA (Magill 1981, Magill

1987) and the numbers of genera and species are not expected to change drastically.

The families Ditrichaceae, Orthotrichaceae, Bartramiaceae, Funariaceae, and
Hypnaceae are listed as both genus and species rich among the top ten. Hookeriaceae,
Amblystegiaceae and Leskeaceae are listed among the top ten families as far as the
number of genera is concerned but they don’t feature on the top ten species list. On the
other hand, the families Fissidentaceae with 29 species, and Brachytheciaceae with 17
species are not among the top ten families on the genus list but feature as number five

and eight respectively on the species list.

The number of families per %:° grid square is shown in Fig. 5. The highest

concentrations of families, or centres of family diversity, are situated in:

a) The south western Cape, in particular the Table Mountain grid (3318 C) where
37 families (69% of all the moss families in southern Africa) have been
recorded.

b) Montane forest of the Amathole Mountains, in particular grid 3227 C
(Keiskammahoek-King William’s Town) with 34 families, and the adjacent
grid 3226 D (Hogsback) with 30 genera.
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c) The Drakensberg and Midlands of KwaZulu-Natal, in particular grids 2828 D
(37 families), 2929 A (36), 2929 C (35), 2930 C (35), and 2930 A (34).

d) The Mpumalanga escarpment, from the Wolkberg east of Pietersburg all along
the Drakensberg Mountains to Barberton and north-western Swaziland. The
grid squares in this centre with the most families recorded are grid 2430 D
(Blyderivierspoort-Graskop) with 38 families, the highest number of families
in the study area, and grid 2530 B (Sabie area) with 35 families.

Relatively high numbers of moss families (but less than 33) are also found in the

following areas:

e) The southern Cape forests, from George in the east, all along the Outenikwa
Mountains, to the Tsitsikamma in the west (grids 3322 C & D, 3323 C & D,
and 3423 A).

f) The Zululand forests, from Qudeni in the west to Richards Bay in the east, in
particular grids 2831 C & D.

g) The Magaliesberg Mountains between Pretoria and Rustenburg, with 25
families recorded from grid 2527 D.

2. Genera
The 10 largest moss genera in southern Africa are listed in Table 7. Fissidens is the
largest genus of mosses in southern Africa with 29 species. It is also one of the largest
moss genera in the world with c. 800 species. The second place is shared by the genera
Brywm and Campylopus with 19 species each. These figures will increase once the
new records already published (see introduction to the checklist in Appendix I) have
been incorporated. Archidium is the 4th largest genus with 11 species. Funaria and

Fabronia with 10 species each are also species-rich genera.

Among the top 10 genera only Fabronia (5th largest) and Brachythecium (7th largest)
have not been revised recently and the number of species recognised is likely to

decrease.
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There is general concordance between areas of high moss family diversity and high
moss genus diversity in southern Africa (compare Figs. 5 and 6). Centres of genus
diversity are located in the south-western Cape, southern Cape, Amathole Mountains,
KwaZulu-Natal Drakensberg and Midlands, Zululand, and the Mpumalanga
escarpment, from the Wolkberg in the north to Sabie in the south (Fig. 6). Relatively
great numbers of genera have also been been recorded from the Wild Coast in
Pondoland (Eastern Cape), the Magaliesberg Mountains (North West), and the
Soutpansberg in the Northern Province. The }2° grid squares with the greatest number

of genera recorded (more than 80) are:

a) Grid 2430 D on the Mpumalanga escarpment (Blyderivierspoort or
Mariepskop) with 100 genera.

b) Four grids in the KwaZulu-Natal Drakensberg and Midlands: 2929 C (100),
2930 C (98), 2828 D (96) and 2929 A (93).

¢) The Cape Town (Table Mountain) grid with 94 genera.

. Species/infraspecific taxa

The list of most frequently collected species in southern Africa (according to the
number of specimens in PRE, see Table 8) is topped by Trichostomum brachydontium
of the Pottiaceae followed by Bryum argenteum (Bryaceae) and Fissidens glaucescens
(Fissidentaceae). It must be remembered though that the Thuidiales, Hypnobryales
and Polytrichales are under-represented in PRE as a result of unidentified material

awaiting revision for the 4th fascicle of the moss FSA.

The most widely distributed moss species on the subcontinent (Table 9), based on the
number of grid squares in which they occur are: Trichostomum brachydontium
(Pottiaceae), Bryum argenteum (Bryaceae) and Pseudocrossidium crinitum
(Pottiaceae). Trichostomum brachydontium and Bryum argenteum are also nos. one
and two on the list of most frequently collected mosses (Table 8). Not only are these
two mosses widespread in southern Africa but Trichostomum brachydontium occur

throughout warm temperate to tropical areas of the world and Bryum argenteum is
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cosmopolitan in distribution. Not all widespread species are frequently collected and
vice versa. For example, the widespread species Bryum pycnophyllum, Grimmia
pulvinata, Funaria hygrometrica and Fissidens rufescens are not among the 10 most

frequently collected mosses in southern Africa.

. Centres of moss diversity

The number of moss species recorded in each %° grid square in southern Africa is
shown in Fig. 7. To identify centres of diversity, the grids were divided into classes
according to the number of moss species/infraspecific taxa collected in each. The
distribution at the six class interval is shown in Fig. 8 while the distribution of the top
three classes (50-99, 100-149 & 150+) of a four class interval are mapped in Fig. 9.
The five areas with the highest concentrations of moss species (100 + species
recorded), which also overlap with centres of family and genus diversity, are here
formally described as primary or main Centres of Diversity (Fig. 9). Two of these
Centres are subdivided into Subcentres. Other areas of relatively high species richness,
but with less than 100 species recorded, are described as secondary Centres of

Diversity. The difference between the two categories is arbitrary.
Main centres of moss diversity in southern Africa
1. South-western Cape Centre of Diversity

Outeniqua Centre of Diversity

Amathole Centre of Diversity

& B o

KwaZulu-Natal Centre of Diversity

4.1 Drakensberg Subcentre of Diversity
4.2 Midlands Subcentre of Diversity

5. Mpumalanga Centre of Diversity

5.1 Wolkberg Subcentre of Diversity
5.2 Blyde Subcentre of Diversity
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Secondary centres of moss diversity in southern Africa

6. Cederberg Centre of Diversity
7. Witteberge Centre of Diversity
8. Pondoland Centre of Diversity
9. Magaliesberg Centre of Diversity
10. Soutpansberg Centre of Diversity

a) Main centres of moss diversity

Concentrations of more than 100 species of mosses.

1. South-western Cape Centre of Diversity
This centre of moss diversity is situated in the south-western comer of southern
Africa, at the junction between the two axes of the Cape Fold Mountains (Fig. 9).
The grid square with the highest number of species (186) is the Cape Town or
Table Mountain grid (3318 C), also the most species-rich grid in southern Africa
(Fig. 7). Other grids with high numbers of mosses recorded are 3318 D and 3319
C, covering the Cape Fold Mountains between Stellenbosch in the west and
Worcester in the east. This centre also covers the Cape Peninsula (grid 3418 A),
the Hottentots Holland Mountains and Cape Hangklip (grid 3418 B), east to the
Riviersonderend Mountains (3419 B), and north to the mountains around Ceres
and Tulbagh (grid 3319 A).

This centre, also known as the Caledon Centre, has long been recognised as the
most species-rich area in the Cape and in southern Africa (Levyns 1954, Dahlgren
1963, Croizat 1965, Nordenstam 1969). Rebelo & Siegfried (1990) identified the
Cape Hangklip region, and Oliver et al. (1983) the Hottentots-Holland Mountains

as the most species-rich areas in the south-western Cape.
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2. Outeniqua Centre of Diversity
This centre of moss species diversity covers the Knysna and Tsitsikamma forests,
roughly between George in the west and Stormsriviermond in the east, and
between the Outeniqua Mountains and the Indian Ocean (Fig. 9). However, high
numbers of species are found right up to Port Elizabeth area. The grid with the
highest number of species recorded is the George-Oudtshoorn grid (3322 C) with
110 species (Fig. 7). Between 50 and 100 species have been recorded in each of
the grid squares to the east (3322 D, 3323 C & D, and 3423 A).

This area has been described as the Zitzikamma subcentre of the South-eastern
centre of endemism by Weimarck (1941). He remarked on the high number of
vascular plant species in this area. The Outeniqua Mountains as well as the
Amathole Mountains, which constitutes the next centre, are known as
Afromontane ‘outliers’ (Beentje ef al. 1994, Van Wyk 1994). Contemporary
schemes include this centre in the Cape Floristic Region (also Centre or hot-spot,
see Fig. 4) of plant diversity and endemism (Cowling & Hilton-Taylor 1994,
1997; Rebelo 1994; Van Wyk & Van Wyk 1997).

3. Amathole Centre of Diversity
This comparatively small centre is situated in the high-rainfall Hogsback-
Keiskammahoek area of the Eastern Cape where substantial stands of
Afromontane forest exist (Fig. 9). The area is dominated by the Amathole
mountain range in the northern part of the centre. Geologically this centre is
associated with mudstones and sandstones (with dolorite intrusions) of the

Beaufort Group.

A total of 103 species has been recorded from grid 3227 C (Keiskammahoek-
King William’s Town), most of these from the Pirie Forest, a historical collecting
site. Hogsback (3226 D) has also been a popular collecting site and 54 species
have been collected from this grid (Fig. 7).
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The Amatola Range has been recognised as a subcentre of the Eastern Highlands
Centre (see the Eastern Highlands Element, Chapter 5) within the palacogenic
element by Stuckenberg (1962).

The Amathole Centre of Diversity borders on, but is certainly not part of, the
Albany Centre or hot-spot (Croizat 1965; Nordenstam 1969; Cowling & Hilton-
Taylor 1994, 1997, Van Wyk & Van Wyk 1997). The Albany Centre is situated
between the cities of Port Elizabeth and East London, in “Low-lying river valleys
and basins in south-eastern Cape Province,...”, with a substantial cover of thicket
vegetation (Fig. 4). It is characterized by the many succulent plant genera which
are centred in the area (Beentje ef al. 1994). The approximate location of the
Amathole Centre is shown on the map of the Maputaland-Pondoland Region by
Van Wyk (1994: 229).

. KwaZulu-Natal Centre of Diversity

This area of high moss species richness covers the motane forests of the
KwaZulu-Natal Drakensberg and Midlands (Fig. 9). Grid squares with more than
150 species are found along the Drakensberg escarpment, from the Mount aux
Sources grid in the north (2828 D) to the Sani-Sehlabathebe area in the south
(2929 C), and at Pitermaritzburg (2930 C) in the Midlands. These two areas are
provisionally separated as subcentres. Geologically this centre is associated with

rocks of the Karoo Sequence, topped with basalt of the Drakensberg Formation.

This centre of moss diversity falls mainly into the Maputaland-Pondoland Region
as defined by Van Wyk (1994), and the Drakensberg Afromontane Regional
System as described by Beentje et al. (1994), both treated as regional centres of
plant diversity in Davis et al. (1994) (Fig. 4). Van Wyk (1991) has identified this

region as a centre of diversity and endemism in the distribution of Latononis.
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4.1 Drakensberg Subcentre of Diversity

4.2

This centre is located in the Drakensberg and Maloti mountains of
KwaZulu-Natal and northern Lesotho (Fig. 9). It extends from
Fouriesburg in the west (2828 C) and Van Reenen in the north (2829 C),
to Sehlabathebe (2929 C) in the south. More than 100 species have been
recorded from each of grids 2828 D, 2829 C, and 2929 A & C. The
interval between the two KwaZulu-Natal subcentres may be as a result of

collecting bias and their separation is arbitrary and provisional.

The Drakensberg Alpine Region (Killick 1994; Chapter 4), is generally
recognised (under different names) as one of the southern African centres
of vascular plant diversity and endemism (Weimarck 1941; Croizat 1965;
Nordenstam 1969; Davis et al. 1994; Cowling & Hilton-Taylor 1994,
1997; Van Wyk & Van Wyk 1997; Fig. 4). However, the Afromontane
forests below ¢.1800 m, which greatly contribute to the high number of
mosses in the Drakensberg Subcentre of Diversity, are generally excluded
from the Drakensberg Alpine Region. Weimarck’s (1941) Drakensberg
Centre included the Drakensberg mountain range north of Lesotho, right

up to the Northern Province, with the Soutpansberg as outlier.

Midlands Subcentre of Diversity

This centre is separated from the Drakensberg Subcentre on the basis of
high species numbers in grids 2930 A (Karkloof area) and 2930 C
(Pietermaritzburg). The Pietermaritzburg grid (2930 C) contains 169
species (Fig. 7), the highest number in this subcentre, while 121 species
have been recorded from the Karkloof grid (2930 A). The centre probably
extends right up the the Kranskop area east of Greytown.

Although the Zululand grids 2830 D (Kranskop), 2831 C (Nkandla-
Eshowe), and 2831 D (Empangeni) are treated as part of the Midlands

subcentre, relatively high family and genus diversity in these grids (Figs. 5
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& 6) indicate that they might represent a separate centre or subcentre of
diversity. Collections from the Afromontane forests of Qudeni, Nkandla,
Ngoje, Dlinza, Umgoye and Mtunzini are largely responsible for the high
numbers of mosses in the Zululand grids. The Zululand forests are

separated from the Midlands centre by the Tugela River valley.

The ‘Afromontane region of the Natal/Transkei Midlands’ has been listed
as a ‘centre’ within the Drakensberg Afromontane Regional System

(centre of diversity) by Beentje et al. (1994).

5. Mpumalanga Centre of Diversity
This centre extends along the Drakensberg escarpment of the Northern Province
and Mpumalanga, roughly from the Wolkberg Mountain east of Pietersburg, to
the mountains of north-western Swaziland (Fig. 9). Afromontane forests such as
Woodbush, De Hoek, Serala, New Agatha, Mariepskop, Uitsoek and Kaapsehoop
(Von Breitenbach 1990) are largely responsible for the high degree of diversity in
mosses. The centre is associated with rocks of the Transvaal Sequence (Matthews

et al. 1993).

Grid squares with more than 100 species recorded are: 2330 C (Tzaneen-
Duiwelskloof area), 2430 D (Graskop-Blyderivierspoort), and 2530 B (Nelspruit-
Sabie). The Graskop-Blyderivierspoort grid (2430 D) with 181 species is only
second to the Cape Town grid (3318 C) in the number of specie/infraspecific taxa

recorded in southern Africa (Fig. 7).

This centre coincides with the Barberton Centre of Croizat (1965) and
Nordenstam (1969), and the Wolkberg Centre (of endemism) of Matthews et al.
(1993), Cowling & Hilton-Taylor (1994, 1997), and Van Wyk & Van Wyk (1997)
(Fig. 4). The concentration of Eastern Highlands taxa (see the Eastern Hz‘ghlandsr
Element, Chapter 5) along the Mpumalanga escarpment has been described as the
Eastern Transvaal Subcentre by Stuckenberg (1962).
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5.1 Wolkberg Subcentre of Diversity
The northernmost of the two subcentres is named after the Wolkberg
Mountain situated between Pietersburg and Tzaneen in the Northern
Province, the heart of this centre (Fig. 9). It comprises the Drakensberg
escarpment area roughly to the north of the Olifants River gorge. The
highest number of species (100) is found in grid 2330 C (Tzaneen) while
grids 2329 D (Haenertsburg-Houtboschdorp area) and 2430 A (Wolkberg

Wilderness area) contain 92 and 68 species respectively (Fig. 7).

The Wolkberg Subcentre of Diversity is synonymous with the Serala’
Subcentre of Matthews et al. (1993).

5.2 Blyde Subcentre of diversity
The main area of this subcentre is situated along the Drakensberg
escarpment between Blyderivierspoort (grid 2430 D with 181 species) and
Nelspruit (grid 2530 B with 119 species) in Mpumalanga. However, grid
squares to the east (2430 C & 2530 A) and to the south (2530 D, 2531 C
& 2631 A) of the main area are also species-rich with between 50 and 100
species recorded. This subcentre extends as far south as the mountains at

Barberton and the Malolotja-Mbabane area in north-western Swaziland.

This subcentre is named after the Blyde Subcentre of Matthews et al.
(1993). The Barberton/north-western Swaziland area has been identified
and mapped as a separate centre, the Barberton Centre (of endemism) by

Beentje et al. (1994), Van Wyk (1994), and Van Wyk & Van Wyk (1997)
(Fig. 4).

b) Secondary centres of moss diversity

Species-rich areas where between 50 and 100 species of mosses are concentrated.



University of Pretoria etd — Van Rooy J 2000

55

6. Cederberg Centre of Diversity
This area is probably an outlier of the South-western Cape Centre of Diversity but
presently grid 3218 B, with 61 species recorded, stands out as a centre of moss
diversity (Fig. 7 & 9). This grid square covers the town of Clanwilliam and the
Pakhuispas leading into the northernmost part of the Cederberg Mountains. It is
linked to the South-western Cape Centre of Diversity by grids 2319 A & C
(between 20 and 50 species recorded), situated in the Cederberg and
Kouebokkeveldberge. It also extends northward along the Bokkeveldberge
between Vanrhynsdorp (3118 D) and Nieuwoudtville (3119 A). The Cederberg
Centre of Diversity is largely restricted to quartzitic sandstones of the Table

Mountain Group.

The centre of moss species diversity overlaps with, and is named after, the
Cederberg Centre of Weimarck (1941). The Vanrhynsdorp Centre of vascular
plant diversity and endemism (Nordenstam 1969; Hilton-Taylor 1994, 1996; Van
Wyk & Van Wyk 1997; Cowling et al. 1999) is situated on the Knersvlakte to the
north-east of the Cederberg Centre (Fig. 4).

7. Witteberge Centre of Diversity

Grid 3027 C in the Witteberge mountains at Lady Grey in the Eastern Cape is by
far the most species-rich grid in the area with 50 species recorded. The grid
squares between this centre and the KwaZulu-Natal Centre of Diversity are
completely under-collected and may link the two in future. Indeed, the ‘southern
Drakensberg mountains of Natal and north-eastern Cape’ have been listed as one
of the ‘centres’ within the Drakensberg Afromontane Regional System by Beentje
et al. (1994). It is therefore possible that this grid stands out as a result of uneven

collecting (see the Discussion further on).

8. Pondoland Centre of Diversity
The Pondoland Centre of Diversity extends roughly from Port Shepstone on the
KwaZulu-Natal South Coast in the north, to Port St. Johns on the Transkei Wild
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Coast in the south (Fig. 9). The grids with the highest number of species recorded
are 3030 C (Port Shepstone) and 3129 B (Lusikisiki).

The Table Mountain Sandstone areas along the southern KwaZulu-
Natal/Pondoland coast are known to be rich in vascular plant endemics (Van Wyk
1990) and the area has been described as the Pondoland Centre (of plant
endemism) or hot-spot (Van Wyk 1994, 1996; Cowling & Hilton-Taylor 1994;
Cowling ef al. 1997b; Van Wyk & Van Wyk 1997). The Podoland Centre falls

into the Maputaland-Pondoland Region of vascular plant diversity (Van Wyk
1994, Fig. 4).

9. Magaliesberg Centre of Diversity
This centre of moss diversity is situated in the Magaliesberg mountains between
Pretoria in Gauteng and Rustenburg in the North-West province (Fig. 9).
Afromontane forest elements are found in sheltered kloofs or ravines on the
northern side of this mountain range. Like the Mpumalanga Centre of Diversity,
the Magaliesberg Centre of Diversity is situated on rocks of the Transvaal

Sequence (Carruthers 1990).

Grid squares 2528 C (Pretoria), 2527 D (Brits) and 2527 C (Rustenburg) contain
between 50 and 100 species of moss. Although species diversity is not
exceptionally high, corresponding high family and genus diversity (Figs. 5 & 6)
suggest that this area might indeed represent a major centre of bryophyte

diversity.

10.Soutpansberg Centre of Diversity
Relatively high numbers of species have been recorded from the Entabeni grid
(2230 C) and the Blouberg outlier (2329 A) in the Soutpansberg mountains of the
Northern Province (Fig. 9). However, high numbers of mosses are likely to be
found all along the Soutpansberg mountain range. Afromontane forests, e.g. the

Entabeni Forest, contribute greatly to the recognition of this area as a centre of
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slopes but extends right onto the high altitude plateau of Lesotho. This hot-spot
overlaps with the eastern part of the Eastern Mountain hot-spot of Cowling & Hilton-
Taylor (1994, 1997) and Hilton-Taylor (1996).

. Midlands Hot-Spot
The KwaZulu-Natal Midlands in the Pietermaritzburg-Karkloof area (grids 2930 A &

C) stands out as a hot-spot of moss diversity and endemism.

. Zululand Hot-Spot

The Zululand forests between Qudeni and Empangeni (grids 2830 D, 2831 C & D)
represent centres of diversity as well as endemism. This area is also rich in moss
families and genera and stand out as a centre of narrow endemism. It is separated from

the Midlands Hot-Spot by the Tugela River valley.

. Blyde Hot-Spot

The Mpumalanga Drakensberg escarpment, from Blyderivierspoort (2430 D) in the
north to Nelspruit (2530 B) in the south, and in particular the Blyderivierspoort-
Graskop area, is exceptionally rich in moss families, genera and species, but less so in
endemic species. This hot-spot overlaps with the Wolkberg hot-spot of Cowling &
Hilton-Taylor (1994, 1997) and Hilton-Taylor (1996).

. Soutpansberg Hot-Spot

This hot-spot is not as rich as some of the others but species diversity and endemism
nevertheless overlap along this mountain range, in particular in the Entabeni area (grid
2230 C). Although recognised as a local centre of vascular plant diversity and
endemism (Van Wyk & Van Wyk 1997, Fig. 4), this area has not been included in the
southern African hot-spots of Cowling & Hilton-Tzaylor (1994, 1997) and Hilton-
Taylor (1996).



	Scan0001
	Scan0002
	Scan0003
	Scan0004

