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Biodiversity in South Africa

DANNI GUO and JUDITH L. ARNOLDS

South African National Biodiversity Institute, Kirstenbosch Research Centre, Private Bag X7, 
Claremont 7735, Cape Town, RSA, E-mail: d.guo@sanbi.org.za, j.arnolds@sanbi.org.za

9.1  Introduction and Background

South Africa is situated at the southern tip of Africa, and it has an amazing 
variety of wildlife, bird species, plant species, and minerals. In addition, its 
population comprises a unique diversity of people and cultures (Figure 9.1). 
South Africa covers an area of 122 million hectares, and this represents 2% 
of the land surface of the world. The 3,000 km2 shoreline of South Africa 
stretching from the Mozambique in the east to the Namibia the west is sur-
rounded by the Atlantic and Indian oceans, which meet up at the Cape Point 
at the southwestern corner. The contrast in temperature between the warm 
Agulhas Current in the east and south coast, and the cold Benguela Current 

CHAPTER 9

Figure 9.1  South Africa.
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248 Global Biodiversity, Volume 3

on the west coast, creates significant differences in climate, vegetation, and 
the marine life (South Africa Government Online, 2017).

South Africa is within the subtropical belt of high pressure, making it 
semiarid and dry with an abundance of sunshine (South Africa Government 
Online, 2017). Although most of South Africa is classified as semiarid lands, 
it has however has considerable variation in climate as well as topography 
(Wikipedia, 2017). The country has an average annual rainfall of 450 mm, 
about 65% of the country receives less than 500 mm per year, and about 
21% of the country receives less than 200 mm per year. Also South Africa 
has no significant natural lakes, and the artificial lakes are used mostly for 
crop irrigation. Therefore, below average annual rainfall is quite common, 
and prolonged droughts and fires occurs on a regular basis (South Africa 
Government Online, 2017).

Biodiversity or biological diversity is the total variety of living organ-
isms in all ecosystems, and the genetic difference between them and the 
ecosystems in which they occur. Biodiversity is a natural wealth of the land 
we live on that provides our food, shelter and raw materials (DEAT, 2009). 
South Africa’s exceptional biological diversity such as the variety of genes, 
species, ecosystems and ecological processes occurring in the country, is an 
asset of international, national and local value and significance. The rivers 
and wetlands, mountains and plains, estuaries and oceans, and magnificent 
coastline and landscapes contain an extremely rich and varied collection of 
life forms which are vital to the existence of all South Africans, and upon 
which the national economy is fundamentally dependent (DEAT, 1997). 
South Africa’s biodiversity is increasingly threatened by human activities, 
which in turn threaten the very resource base upon which we depend (DEA, 
2011). The impacts of human activities play an important role in the protec-
tion of biodiversity (Preston and Siegfried, 1995).

9.2  Vegetation of South Africa

The South African biomes (Figure 9.2, Table 9.1) are large, homogenous 
geographical areas defined by the major growth forms (trees, grasses, 
shrubs) and also by the climate (DEA, 2015). They are complex biotic com-
munities, with its distinctive plant and animal species, and is maintained 
under the suitable climatic conditions of the region. Hence, the definition 
of a biome is complex as it extends beyond individual species to represent 
entire ecosystems under suitable climatic conditions and geological condi-
tions (Mucina and Rutherford, 2006). The Fynbos Biome and the Succulent 
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Biodiversity in South Africa 249

Figure 9.2  South African Biomes (Source: Mucina and Rutherford, 2006).

Karoo Biome, which together forms the smallest of the world’s six Floristic 
Kingdoms, the Cape Floristic Region, and they are of major conservation 
concern. The other six biomes are Albany Thicket Biome, Desert Biome, 
Grassland Biome, Indian Ocean Coastal Belt Biome, Nama-Karoo Biome, 
Savanna Biome (Mucina and Rutherford, 2006). These biomes are not only 
threatened by agricultural expansion, overgrazing, and mining; but also by 
future climate changes and droughts. Three additional tiny biomes are the 
Azonal Vegetation Biome, Forests Biome, and Waterbodies (Guo et al., 
2017a). Each biome consists of bioregions, which is defined as a spatial ter-
restrial structure based on similar biotic, physical features, and processes at 
a smaller regional scale (Mucina and Rutherford, 2006).

9.2.1  The Fynbos Biome

The Fynbos Biome has a high species density and diversity, and has over 
9,000 vascular plant species, of which 70% are endemic (DEA, 2015). 
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250 Global Biodiversity, Volume 3

Table 9.1  Areas Covered by Biomes 

Biome Area (Square km) Area (%)
Albany Thicket biome 29,128 2.29
Azonal vegetation 28,982 2.28
Desert biome 7,166 0.56
Forests 4,715 0.37
Fynbos biome 83,944 6.62
Grassland biome 354,594 27.97
Indian Ocean Coastal Belt 14,282 1.12
Nama-Karoo biome 248,280 19.58
Savanna biome 412,545 32.54
Succulent Karoo biome 83,284 6.57
Waterbodies 673 0.05

Source: DEA (2007).

Scientists estimate that about 75% of South Africa’s rare and endangered 
plants are found within the Fynbos Biome (DEA, 2015). The Fynbos Biome 
consists of mostly small leaved evergreen shrubs, reeds and grasses, and are 
recognized by the sclerophyllous and microphyllous nature of woody plants 
(DEA, 2015). This evergreen, fire-prone shrubland is frequently dominated 
by three plant families: shrubby Proteaceae and Ericaceae, and reed-like 
Restionaceae (Cowling et al., 1997; DEA, 2015).

The Fynbos Biome has three different fragmented vegetation types: Fyn-
bos, Renosterveld and Strandveld.

The Fynbos consist of the bioregions (Mucina and Rutherford, 2006):

• Sandstone Fynbos
• Quartzite Fynbos
• Sand Fynbos
• Shale Fynbos
• Fynbos Shale Band Vegetation
• Silcrete, Ferricrete and Conglomerate Fynbos
• Alluvium Fynbos
• Granite Fynbos
• Limestone Fynbos
• The Renosterveld consist of the bioregions (Mucina and Rutherford, 

2006):
• Shale Renosterveld
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Biodiversity in South Africa 251

• Granite and Dolerite Renosterveld
• Alluvium Renosterveld
• Silcrete and Limestone Renosterveld

The Strandveld consist of the bioregion Western Strandveld (Mucina and 
Rutherford, 2006).

Fynbos is the dominant vegetation of the Cape Floristic Kingdom (CFR). 
The Cape Floristic Region is one of the world’s six Floral Kingdoms and is 
only found within South Africa. The Cape Floristic Region (Figure 9.3) is 
home to 45% of the subcontinent’s plant species and covers an area of 4% 
of southern Africa (DEA, 2011). It is situated in the Western Cape Province, 
and it is well known as a biodiversity hotspot. The Cape Floristic Region has 
the highest concentration of plant species in the world, and it contains an 
estimated about 9500 species, and of these species about 70% are endemic 
to CFR, and do not exist anywhere else in the world. This region also has a 
diverse animal species as well, including rare and endangered species (Cape 
Nature, 2017).

Figure 9.3  The Cape Floristic Region in South Africa.
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252 Global Biodiversity, Volume 3

9.2.2  The Succulent Karoo Biome

The Succulent Karoo Biome is one of only two biodiversity hotpots in the 
world located in a desert environment (Myers et al., 2000; DEA, 2015). The 
Succulent Karoo has the richest variety of succulent flora in the world, with 
6356 plant species, and of which 40% are endemic, and 936 of the plant 
species are Red Listed (Driver and Maze 2002; DEA, 2015). This biome is 
the center of biodiversity for reptiles and other invertebrate groups (DEA, 
2015). The Succulent Karoo Biome is mostly a shrubland covered by leaf-
succulents or deciduous-leafed dwarf shrubs (DEA, 2015). The biome is 
dominated by the four plant families Aizoaceae, Asteraceae, Crassulaceae, 
and Euphorbiaceae (Desmet, 2007; DEA, 2015).

The Succulent Karoo Biome consists of the bioregions:

• Richtersveld;
• Namaqualand Hardeveld;
• Namaqualand Sandveld;
• Knersvlakte;
• Trans-Escarpment Succulent Karoo;
• Rainshadow Valley Karoo.

The Succulent Karoo biome is considered to be a biodiversity hotspot 
with a high floral endemicity, and is rich in species with approximately 
5,000 vascular plant species, including many rare and red listed species. 
Many of the unique dwarf succulent plants (Example: Figures 9.4 and 9.5) 
of Conophytum and Lithops species are under threat from climate change, 
urbanization, farming and mining, and since they are so tiny it makes survey 
difficult. Some of the Conophytum and Lithops species now listed under 
endangered and Red Listed (Young et al., 2016; Guo et al., 2017b).

9.2.3  The Albany Thicket Biome

The Albany Thicket Biome is a dense community of short trees and herba-
ceous plants that occurs mostly on fertile soils (DEA, 2015). The biome con-
sists of patches of the dense thickets, the canopy cover is near 100%, with 
patches of open grass or shrub spaces in between the thickets. The Albany 
Thicket has high plant biodiversity at about 2000 species, which includes 
300 endemic species found at the Albany Thicket Biome only. In the past, 
the Albany Thicket has a wide diversity and high biomass of indigenous 
mammal herbivores, ranging from small antelope to large elephants (DEA, 
2015). The thicket plants are adapted to browsing, and the seeds of many 
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Biodiversity in South Africa 253

Figure 9.4  Conophytum roodiae (Photo: A. J. Young).

Figure 9.5  Lithopsdinterissp brevis (Photo: A. J. Young).
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254 Global Biodiversity, Volume 3

species are dispersed by the mammals and birds. Even today, browsing her-
bivores are still prominent. However, concentrated grazing by the domestic 
livestock especially goats, can easily eradicate some of the species and open 
up the dense thickets, leading to bare open grounds, which in turn result in 
reduction of the herbivores (DEA, 2015).

9.2.4  The Desert Biome

The Desert Biome vegetation is predominately characterized by annuals 
with drought resistant shrubs found in some regions, and the flora and fauna 
in this area are well adapted to arid conditions (DEA, 2015). The succulent 
plant species are well adopted to the dry conditions, and the local fauna 
species are adapted to living in the desert temperature cycles. In the Desert 
Biome, land uses include commercial and communal grazing, as well as 
wildlife ranching and management (DEA, 2015).

The Desert Biome consists of the bioregions (Mucina and Rutherford, 
2006):

• Southern Namib Desert;
• Gariep Desert.

9.2.5  The Forests Biome

The Forests Biome are predominated by a tree layer or stratum, and range in 
height from 3 to 30 m (Mucina et al., 2006; DEA, 2015). The forests are the 
smallest biome in South Africa, and they are spread throughout the wetter 
areas of the country, embedded within other biomes. The Forests Biome has 
a high plant species diversity with a listing of 1438 plant species (Gelden-
huys 1992; DEA, 2015). It has a unique fauna biodiversity, providing habitat 
for forest mammals and many bird species (DEA, 2015).

Forests Biome consists of the bioregions (Mucina and Rutherford, 2006):

• Zonal and Intrazonal Groups;
• Azonal Groups.

9.2.6  The Grassland Biome

The Grassland Biome is an ecosystem that is dominated by grasses (DEA, 
2015), and it has a high plant biodiversity with 3,370 species (DEA, 2015). 
The Grassland Biome contains many endemic and threatened mammal, 
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Biodiversity in South Africa 255

butterfly and bird species. In the past, grassland had a high biodiversity 
and large biomass of indigenous mammal grazers; but today they are being 
mostly replaced by the 6 million cattle and 13 million sheep. Wild herbi-
vore grazers are returning to the game farms and conservation areas. The 
Grassland Biome due to its climate and landscape conditions are extremely 
suitable for agricultural cultivated crop expansion, plantations of exotic trees 
to provide timber and fuel. The Grassland Biome is also threatened due to 
mining and pollution, as it is also the location of the gold deposits and coal. 
Therefore, agriculture, urbanization, and mining activities are continuously 
transforming the biome (DEA, 2015).

The Grassland Biome consists of the bioregions (Mucina and Ruther-
ford, 2006):

• Drakensberg Grassland;
• Dry Highveld Grassland;
• Mesic Highveld Grassland;
• Sub-Escarpment Grassland.

9.2.7  The Indian Ocean Coastal Belt Biome

The Indian Ocean Coastal Belt Biome has a mixture of plant species, with 
elements from both savanna and grasslands and coastal forests in this biome, 
and it includes areas of high endemism. The diversity of habitats of the Indian 
Ocean Coastal Belt Biome causes it to have a high animal diversity with a 
wide range of large mammal species, and it has 200 mammal species, as well 
as 540 species of birds. The Indian Ocean Coastal Belt is second only to the 
Fynbos for its species richness and endemism, and has 8200 species of plants 
with 23.5% endemic, 200 reptiles with 14.4% endemic, and 72 amphibians 
with 15.3% endemic (Conservation International 2014; DEA, 2015).

Indian Ocean Coastal Belt Biome consists of the bioregions (Mucina and 
Rutherford, 2006):

• Algae Beds;
• Seashore Vegetation;
• Estuarine Vegetation;
• Eastern Strandveld.

9.2.8  The Nama-Karoo

The Nama Karoo biome consists of grasses and bushes, and composes of 
mostly dwarf open shrubland, dominated by the six plant families: Aizoaceae, 
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Figure 9.6  Aloe dichotoma (Photo: W. B. Foden).

Asteraceae, Liliaceae, Poaceae, Mesembryanthemaceae, and Scrophularia-
ceae (Palmer and Hoffman 1997; DEA, 2015).In the Nama Karoo Biome, 
land use is dominated by extensive grazing of small and large livestock, and 
also an increasing wild life management. Invasion of alien species is a serious 
problem in the biome, with agricultural grazing worsening the alien invasion 
by overgrazing and land degradation, which causes an increase alien species 
expansion in some cases. Certain alien species once found are required to 
report to the Department of Agriculture, Forestry and Fisheries (DEA, 2015).

Nama-Karoo Biome consists of the bioregions (Mucina and Rutherford, 
2006):

• Bushman land and West Griqualand;
• Upper Karoo;
• Lower Karoo.

Aloe dichotoma occurs in the arid regions of Namaqualand and Bushman 
land in South Africa, and it is limited by the biome regions, namely it exists 
only in Nama-Karoo and Succulent-Karoo regions (Figure 9.6). The Quiver 
tree is important to the regional ecosystem and environment because it pro-

Ap
pl

e 
Ac

ad
em

ic
 P

re
ss

Au
th

or
 C

op
y

For Non-Commercial Use



Biodiversity in South Africa 257

vides a source of moisture for a wide variety of mammals, birds and insects 
(Guo et al., 2016). Today, the Aloe dichotoma is threatened by agricultural 
expansion, overgrazing, and mining, as well as droughts and other climate 
changes (Foden, 2002).

9.2.9  The Savanna Biome

The Savanna Biome has a continuous layer of perennial grass and herba-
ceous species; and also a discontinuous layer of trees (Scholes and Archer, 
1997; DEA, 2015). Savannas is essential because it provides grazing, fuel-
wood, timber, water resources, and can be commercially used for livestock 
production, and including ecotourism due to the number and variety of large 
mammals that are characteristic of these grassy ecosystems (DEA, 2015).

Savanna Biome consists of the bioregions (Mucina and Rutherford, 
2006):

• Central Bushveld;
• Mopane;
• Lowveld;
• Sub-Escarpment Savanna;
• Eastern Kalahari Bushveld;
• Kalahari Duneveld.

9.2.10  The Azonal Vegetation Biome

The Azonal Vegetation Biome is a complex biome and refers to vegetation 
habitats existing in and around flowing or stagnant fresh and saline water-
bodies. In Mucina and Rutherford (2006), Azonal Vegetation is represented 
by special soil substrate and hydrogeological conditions that causes an influ-
ence over the floristic composition and dynamics over the macroclimate. If 
the vegetation occurs exclusively within a climatic zone, then it is Intrazonal 
Vegetation; and if the vegetation occurs regardless of the climate or vegeta-
tion zones, then it is Azonal Vegetation.

Inland Azonal Vegetation Biome consists of the bioregions (Mucina and 
Rutherford, 2006):

• Freshwater Wetlands;
• Alluvial Vegetation;
• Inland Saline Vegetation.

Climate change including local climate variabilities, has been iden-
tified as a serious risk to the Southern African region (Zietsman, 2011). 
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Local climate variabilities are still tolerable, but extreme climatic events 
and prolonged climate change would prove to be serious in terms of the 
impact on natural biomes and ecosystems, and good political structures 
and policies are needed to deal with these issues. In Southern Africa, there 
are conservation and management difficulties in maintaining the biomes in 
the face of future climate change with prolonged droughts, but there are 
also other impacts such as overgrazing, land transformation and defores-
tation. Under semiarid climatic conditions, even a few degrees increase 
in temperature and a few millimeters decrease in rainfall could cause a 
decline in the biodiversity of plants and animals (Guo et al., 2016, 2017a, 
2017b).

9.3  Wildlife Diversity in South Africa

South Africa is home to 7.5% of the world’s plants, 5.8% of its mammals, 
8% of its bird species, 4.6% of its reptiles and 5.5% of its insects (DEA, 
2011). The biodiversity in terrestrial ecosystems is more comprehensively 
studied in South Africa than in the aquatic ecosystems. South Africa has 
an estimate of over 95000 known species (Figure 9.7, Table 9.2), which is 
a very large percentage of the world’s species relative to the small surface 
area of the country (DEA, 2011). South Africa has about over 800 bird 
species, including the world’s largest bird (the ostrich), and the heaviest 
flying bird (Kori bustard), and the world’s smallest raptors (pygmy fal-
cons) (Lonely Planet, 2017). There are more than 100 important bird areas 
occurring in South Africa, as well as five endemic bird areas, and this is 
a number only matched by one other country in the world, Madagascar 
(DEA, 2011).

South Africa not only has a vast varied plant life, a wealth of animal life 
exists in numbers and variety. It is home to the world’s largest land mammal 
(the African elephant), the second largest (white rhino), and the third larg-
est (hippopotamus); and it is also home to the tallest mammal in the world 
(giraffe), the fastest mammal in the world (cheetah), and the smallest mam-
mal in the world (pygmy shrew) (Lonely Planet, 2017). South Africa’s marine 
life is diverse as well, due to the result of the extreme contrast between the 
cold and warm ocean currents on the East and West Coast. South Africa has 
over 10,000 marine plant and animal species, which is almost 15% of the 
coastal species in the world, with about 12% of these species being endemic 
and occurring nowhere else (DEAT, 1998).
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Biodiversity in South Africa 259

Figure 9.7  Numbers of known species in South Africa for major groupings of living 
organisms (Source: DEA, 2011; Nel and Driver, 2012).

Table 9.2  Species Richness of South African Taxa

Taxa Number of described 
species in South Africa

Percentage of Earth’s Total

Mammals 227 5.8%
Birds 718 8.0%
Amphibians 84 2.1%
Reptiles 286 4.6%
Freshwater fish 112 1.3%
Marine fish 2,150 16.0%
Invertebrates 77,500 5.5%
Vascular Plants 18,625 7.5%

Source: DEAT (1998).

The top 14 well-known endangered animals in South Africa are listed 
here and with the reasons why they are endangered, and the major threats 
(Drive South Africa, 2012; Getaway, 2017):
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• Blue Crane: in danger of becoming extinct, due to direct poisoning, 
mining, agriculture, development and the further destruction of their 
grassland homes.

• Black Rhino: the Black Rhino, which seems to be the preference of 
poachers, is highly endangered with numbers dropping at a rapid rate 
year after year (Figure 9.8).

• White Rhino: the Northern White Rhino is one of the most endangered 
African animals and there are only 7 Northern White Rhinos left in the 
world.

• Vultures: 9 of vulture species are located in Southern Africa, and 7 of 
these are endangered or vulnerable. Major threats are loss of habitat, 
electrocution on pylons, collision with cables, and poisoning.

• African Wild Dog: they do not adjust to captivity easily, and many 
reserves and parks are too small to accommodate them. Major threats 
include human snaring.

• Pygmy Blue Whale: the Blue Whale is the largest known animal on 
earth, but the exact population numbers of the Blue Whale are hard to 
estimate and predict.

Figure 9.8  Black Rhino (Photo: Gmacfadyen, Source: Drive South Africa 2012).

Ap
pl

e 
Ac

ad
em

ic
 P

re
ss

Au
th

or
 C

op
y

For Non-Commercial Use



Biodiversity in South Africa 261

• Cheetah: the Cheetah is smaller than the lion and leopard, which are 
both close on its heels heading towards the vulnerable list. It is vulner-
able due to farmer-predator conflict, and loss of habitat.

• African Penguin: the numbers of these awesome birds are decreasing 
rapidly, due to pollution and climate change.

• African Elephant: poachers after their ivory tusks are contributing to 
the endangerment of the African Elephant (Figure 9.9).

• Pickergill’s Reedfrog: it is one of the most endangered amphibians 
in South Africa. It is under threat from coastal development, habitat 
fragmentation, and draining of water used for agricultural and urban 
development.

• Riverine rabbit: this nocturnal rabbit can only be found in the Karoo 
regions, and only lives in the deep silt flood plains of Karoo rivers, and 
being endemic it can’t be found anywhere else in the world, making 
it incredibly vulnerable to habitat loss. The major threats are loss of 
habitat due to cultivation, and livestock farming.

• Knysna seahorse: it occurs naturally in three estuaries around the coun-
try, namely Knysna, Swartvlei, and Keurbooms. However, the Knysna 

Figure 9.9  African Elephant (Photo: Ralph Combs, Source: Drive South Africa 
2012).
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estuary is important to the fishing industry, and so habitat loss is the 
major threat.

• Golden Moles: it ranks high on the list of most endangered animals in 
South Africa, and it is threatened by the mining and agriculture devel-
opment the grasslands.

• Yellow-breasted pipits: these birds occur mostly in the highland grass-
lands of the Drakensberg, and they are threatened from habitat loss due 
to commercial livestock farming.

9.4  Microbial Diversity in South Africa

Microorganisms exist in every niche on Earth, however, in South Africa 
there is a lack of research and a lack of legislation protecting the biodi-
versity of the microbial diversity, or of the microbial habitats. Microbial is 
classified as including the bacteria, and archaea (prokarya), fungi and yeasts 
(eukarya), and also viruses (Cowan et al., 2013).

South Africa has a wealth of floristic diversity, and many of these species 
hosts unique rhizospheric and endophytic microorganisms. Though plant 
virus diversity in South Africa has not been systematically investigated, 
but many have been found and characterized. Microbes are systematically 
investigated in South Africa, neither has nonpathogenic plant-associated 
microbes, nor the unique microbes living in the marine ecosystems and 
the hypersaline habitats been researched widely (Cowan et al., 2013). For 
example, the hypersaline pans in the Darling and Yzerfontein regions is well 
studied, but only about four reports have been published on the microbial 
diversity associated with South African salt pans (Cowan et al., 2013).

There are factors affecting discovery and systematic research on South 
African microbial diversity (Cowan et al., 2013):

• Microbial diversity and ecology are not priority research areas, in 
comparison with plants and animals.

• There is only small number of the academic community involved in 
environmental microbiology research.

• The very high cost of modern molecular technologies has prevented 
the growth of the microbial ecology research.

9.5  Genetic and Crop Diversity in South Africa

South Africa is a mega-diversity nation (Botha, 2004) with agricultural pro-
duction constituting 50% of the source of threats to its biodiversity (Biggs 
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et al., 2006). This highlights the complex link between understanding food 
security and biodiversity conservation within the country (Abdu-Raheem 
and Worth, 2013). In South Africa, agricultural activities range from inten-
sive crop production and mixed farming in winter rainfall and high sum-
mer rainfall areas (WWF, 2012). Grains and cereals are South Africa’s most 
important crops, occupying more than 60% of hectare under cultivation in 
the 1990s (Table 9.3). Maize, the country’s most important crop, is most 
widely grown, followed by wheat, sugar cane and sunflowers. Citrus and 
deciduous fruits are exported, as are locally produced wines and flowers 
(DAFF, 2016).

Genetic diversity of 400 indigenous edible plant species and crop tra-
ditional varieties are conserved in gene banks. Agricultural biodiversity 
is declining at an accelerated rate in Southern Africa owing to increased 
demands from a rapidly growing population and increased competition for 
natural resources (Khumalo et al., 2012). Climate change, land-use and 
land-cover changes bring about habitat changes, losses and decline of biodi-
versity. The replacement of local crop varieties by improved or exotic vari-
eties and species has been reported as the main cause of the genetic erosion 
of crops and other forms of agrobiodiversity (FAO, 2010; Khumalo et al., 
2012). Biodiversity may be lowered as a result of invasive alien species, 
which are plants and microbes introduced to new regions mainly through 
human activities (Monier et al., 2004).

9.6  Threats to Biodiversity in South Africa

Threatened species constitute a widely used indicator of the status of biodi-
versity. There are several main issues that threatens terrestrial biodiversity in 
South Africa (DEAT, 1998; Driver et al., 2011):

Table 9.3  Production of Some Common Field Crops

Commodity 2015 (tons)
Maize 9,955,000
Sunflower seed 663,000
Soybeans 1,070,000
Groundnuts 62,300
Dry beans 73,390
Wheat 1,501,190

Source: CEC (2016).
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• Land transformation: land use, urbanization, agriculture, forestry, and 
mining;

• Environmental impacts: land degradation and desertification, land 
cover and vegetation loss, soil erosion and soil transportation, alien 
plant invasion, contamination of land, climate change, field crops, de-
forestation, and impacts of urban development;

• Other emerging issues: land restitution and land recapitalization, cli-
mate change and rural development, timber shortage, and acid mine 
drainage.

• There are a different set of issues that threatens the marine and coastal 
biodiversity in South Africa (DEAT, 1998):

• pollution;
• dredging and dumping;
• invasive alien species;
• climate change.

Human activities have changed South African ecosystems for many 
years, but the speed and extent of change increased rapidly with agri-
cultural and industrial expansion. Current estimates suggest that mainly 
agriculture, developing urban areas and developments, deforestation, 
commercial fishing, development of transportation corridors, mining, and 
dams have led to the transformation and degradation of a substantial pro-
portion of natural habitat (DEAT, 1998). Adding to habitat loss and deg-
radation, the overexploitation of a number of species, the introduction of 
exotic species, and pollution of the soil, water and atmosphere have had 
major effects on South Africa’s terrestrial, freshwater and marine biodiver-
sity (DEAT, 1998).

Current South African assessments of the status of birds, mammals, 
and frogs have demonstrated that almost 10% of South Africa’s birds and 
frogs are threatened, (Figure 9.10) and 20% of its mammals are threat-
ened (DEA, 2011) (Figure 9.11). The country’s plants are currently being 
assessed by the South African National Biodiversity Institute’s threatened 
species program. Previous assessments show over 10% of plant species 
22% of butterfly species are threatened with extinction in South Africa 
(DEA, 2011). The South African ecosystems have been degraded and eco-
logical processes reduced through fragmentation caused by several aspects 
of human activity (Table 9.4). These trends indicate that the situation is 
not improving and that the growing human population and unsustainable 
tempos of resource consumption will result in increased negative impacts 
on biodiversity (DEAT, 1998).
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Figure 9.10  Threatened species per taxonomic group (Source: Endangered Wildlife 
Trust, 2002).

Figure 9.11  Threatened species per biome (Source: Endangered Wildlife Trust, 
2002).
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South Africa has the highest concentration of threatened plant taxa in 
the world in terms of area and total numbers. Of the 4,149 plant taxa whose 
conservation status has been evaluated, 3,435 are considered to be globally 
threatened with extinction. Most of these threatened species are found in 
the Cape Floristic Region, especially in the lowland Fynbos of the rapidly 
urbanizing of Cape Town (DEA, 2011). Nearly 1,900 of the 3,435 listed 
Red Data plant species in southern Africa are threatened totally or partially 
by alien invading plants. The South African Red Data Books show that 102 
bird species (14%), 72 reptile species (24%), 17 amphibian species (18%), 
52 species (17.6%) of mammals and 142 species (22%) of butterflies are 
threatened (DEA, 2011).

The uncontrolled spread of invasive alien species is one of the key threats 
to indigenous biodiversity. This spread has negative impacts on the econ-
omy, in sectors as diverse as health, agriculture, water supply and tourism, 
and is likely to become much worse with climate change (DEA, 2011).

Climate change is widely attributed to the burning of fossil fuels, such 
as oil and coal, over the past few decades. This phenomenon has sharply 
increased the levels of carbon dioxide into the atmosphere. Carbon dioxide 
(CO2) is called a ‘greenhouse’ gas because of its ability to trap heat. This and 
a number of other exacerbating factors are thought to be behind the increase 
in average global temperatures and changes in rainfall patterns. Warnings are 
that climate change will result in more extreme weather – increased floods 
and droughts, which could reduce agricultural production and threaten food 
security in South Africa (DEA, 2011).

9.7  Biodiversity Conservation Initiatives in South 
Africa

South African government is fully committed to biodiversity conserva-
tion, despite many difficulties. If one do not conserve biodiversity in South 

Table 9.4  Number of Threatened Species Per Taxonomic Group Per Biome

Group Fynbos Forest Succulent 
Karoo

Nama 
Karoo

Savanna Thicket Grassland

Mammals 9 9 13 12 13 5 9
Birds 9 6 5 10 29 11 25
Reptiles 4 1 6 1 0 1 4
Amphibians 7 3 0 0 1 1 2

Source: Endangered Wildlife Trust (2002).
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Africa it will undermine the natural resource base upon which the population 
depend. Department of Environmental Affairs includes existing and future 
economic opportunities of using biodiversity in its policies as incentives, 
and realizes the risk to ecological processes, which are necessary to sustain-
ability (DEAT, 1997).

9.7.1  Benefits Resulting From Species Harvested in the Wild

The advantages of conserving biodiversity are numerous. A big propor-
tion of South Africa’s population are directly dependent upon the biologi-
cal resources for survival, including gathering, harvesting or hunting of 
animals and plants for food, medicine, shelter, fuel, building materials 
and trade (DEAT, 1997). The application of biological resources thus pro-
vides a significant buffer against poverty, as well as opportunities for self-
employment in the informal sector. The South African fishing, hunting, 
wildflower, horticulture, natural product and wood-harvesting industries 
are all, to variable extents, dependent on species harvested from the wild 
(DEAT, 1997).

9.7.2  Benefits Resulting From the Direct Use of Ecosystems

Benefits arising from conservation of South Africa’s biodiversity are not 
limited to the direct use of species. The ecosystems of South Africa are 
directly used for grazing, croplands, mining, recreation and tourism (DEAT, 
1997). South Africa runs the risk of losing the economic advantages from 
resources and the option of excluding their use by future generations if can-
not adequately conserve our resources (DEAT, 1997).

9.7.3  Advantages From the Direct Use of Ecosystems

Probably the most fundamental benefit of conserving biodiversity lies in 
the ecological service it provides. This service is important to fulfill human 
needs as well as those of all life on Earth. Some ecological services include:

• Maintenance of the hydrological cycle- the provision of clean water.
• Maintenance of atmospheric quality- provide clean air to breathe and 

to control the climate.
• Generation and conservation of soils- essential for agriculture and for-

estry.
• Nutrient cycling.
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• Maintenance of a huge resource of genetic materials from which 
South Africa and other countries have developed crops, industrial 
products, etc.

• Most importantly, the protection and basis for adaptation which bio-
diversity provides against significant changes in climate and ecosys-
tem processes – a big concern for South Africa where the climate is 
expected to become increasingly drier as the global climate changes 
(DEAT, 1997).

The South African government in collaboration with interested and 
affected parties has agreed to conserve the full spectrum of South Africa’s 
biological diversity by applying different mechanisms such as legislation, 
planning controls, guidelines, and protected area designations (Figure 9.12). 
Legal measures and incentives have been introduced to conserve important 
ecosystems, habitats and landscapes outside of protected areas, including 
rangelands and their associated vegetation and indigenous wildlife resources 
(DEAT, 1998). Strengthening support for research on the improved under-
standing of the structure and composition of South Africa’s terrestrial, 

Figure 9.12 Nine broad priority areas under conservation action (Source: DEAT, 
2009).
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aquatic, marine and coastal ecosystems. To improve knowledge of and take 
appropriate action to conserve poorly known groups such as invertebrates, 
fungi and microorganisms. Also, to promote and support measures to man-
age conflict arising from the conservation and use of biological resources 
(DEAT, 1998).

9.8  Conclusion and Challenges to Biodiversity

South Africa needs to identify the processes or activities that have or are 
likely to have significant negative impacts on terrestrial, aquatic, marine 
and coastal biodiversity. Long-term monitoring of the effects of these pro-
cesses and activities are vital. Department of Environmental Affairs needs 
to undertake necessary research to improve the understanding of the con-
sequences of threatening processes or activities on ecological functions 
and processes, and other components of terrestrial, aquatic, and marine and 
coastal biodiversity. A mechanism to manage and collate this information 
needs to be developed to place it in the public domain, and to ensure that 
those decisions taken are based upon the best applicable knowledge avail-
able (DEAT, 1998).

Near the close of the twentieth century, the indigenous forests in South 
Africa have been reduced by 50%. Generally, an estimated 25% of South 
Africa’s land has been transformed from its natural state (DEA, undated). 
Most riverine habitats have basically been changed, and very few natu-
rally functioning freshwater systems have remained. Almost 50% of South 
Africa’s wetlands have completely been lost through transformation to other 
land uses. Nearly all ecosystems in South Africa have been modified or 
changed by human activities. These changes include cultivation for com-
mercial crops or subsistence agriculture; overstocking, overgrazing and poor 
land-use management; afforestation for commercial timber production; the 
spread of invasive alien trees, shrubs, herbs and fauna; urbanization and set-
tlements; the damming of rivers; mining; transportation; industrialization; 
and subsistence and commercial harvesting of indigenous plant products 
(DEA, 2011). About 90% of South Africa falls within arid, semiarid or dry 
subhumid zones and is vulnerable to land degradation and desertification. 
Overgrazing is considered a threat to biodiversity in virtually all South Afri-
can ‘hotspots’ of endemic species. This threat is particularly severe in the 
communally managed land of Maputaland, Pondoland, and the succulent 
Karoo (DEA, 2011).
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