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not surprising that less than a quarter of
Namibia’'s insect and arachnid species are
described, despite biosystematic research at
the National Museum of Namibia since 1968.
Preliminary analyses of endemism?7:49:102
show that Namibian invertebrates are highly
species-rich. Taking insects as an example,
about 35% of the roughly 100 000 southern

Fully 24% of a subsample of 6331 recorded
insect species are wholly endemic (below).
Many of these endemic insects have been
isolated for millennia following climate
change,'® and indicate the biotic uniqueness
of Namibia, the Namib Desert, and the Namib
escarpment. This theme of the uniqueness
and endemism of Namibian biota will feature

African insect species are believed to occur in many of the taxonomic accounts below.

within Namibia.

Table 2.18 Endemism and species richness of known indigenous Namibian taxa in
terrestrial and freshwater habitats®

Endemics All species % endemism®

Viruses unknown unknown -
Monerans unknown unknown -
Protists unknown unknown —
Fungi unknown® 189 —
Lichens unknown® 140 -
Plants 687 4138 17
Rotifers unknown unknown, c. 200 —
Poriferans unknown unknown —
Cnidarians unknown unknown —
Platyhelminths unknown unknown —
Ectoproctans unknown unknown —
Nematodes 1 unknown —
Annelids 4 aquatic unknown, >27 e
Molluscs 9 104 9
Arachnids 164 1411¢ 12
Crustaceans 39 aquatic 142 aquatic 27
Myriapods 13 45 29
Insects 1541 (incl. 38 aquatic) 6331’ (incl. 558 aquatic) 24 (14% aquatic)
Frogs 6 50 13
Fish 5 115 4
Reptiles 59 250 24
Birds 14 658 2
Mammals 14 200 7
Total known 2556 13773

Figures are based on studied taxa, which in some case represent less than 20% of the expected total. Data are
therefore absolute minimum estimates. Source: Updated from Simmons et al.*® and Curtis et al.'* based on
contributions to this book.

Endemism is defined as 100% of global range occurring in Namibia for all taxa except birds (90%), amphibians,
reptiles and mammals (all 75%).

As fungi are often specific to endemic host species, numerous endemic fungi are expected.

Lichens have been studied only on the Skeleton Coast, Sperrgebiet and Waterberg Plateau Park; at least one
genus and numerous species are endemic, some with extremely restricted ranges.

This figure represents about 24% of the expected 5650 non-acarine arachnids (scorpions, spiders and allies) in
Namibia. Mites are little known and endemism will increase with further study.

This figure represents about 18% of the expected 35 000 insect species in Namibia.
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Viral, moneran, and protist diversity

With the unaided eye we cannot easily see
viruses, monerans (bacteria), and protists
(amoebae, flagellates, slime moulds, diatoms,
single-celled algae). Yet they dominate the
biosphere in numbers: more bacteria are
present in a handful of soil than the total
number of people who have ever lived.®®
They are exceptionally diverse and abundant,
especially in soils, in water, and as disease-
causing organisms associated with other spe-
cies. They can also have a negative effect on
biodiversity when ecosystems are under
some form of environmental stress.66.167

Only species of disease importance to
humans, crops, livestock and wild animals are
at all known in Namibia. Appendix 5 lists
known viral, bacterial and other pathogens in
southern Africa for which Namibia observes
an agricultural quarantine alert,'®® although
these may not have been recorded from
Namibia. Appendix 6 lists viral and microbial
pathogens of Namibian domestic and wild
animals.8.170.171

Apart from their significance in human and
animal medicine and crop pathology, many
of these organisms play fundamental ecologi-
cal roles in nutrient cycling. They thus merit
basic and applied research in Namibia.
—Phoebe Barnard & Herta Kolberg

Fungal diversity in Namibia
Economic and ecological roles

Fungi are typically seen as inhabitants of
moist environments, and have received scant
attention in the drylands of the world. They
include mushrooms and truffles; moulds and
mildews which decompose organic matter;
rusts and smuts which cause costly plant
diseases; and human pathogens such as ring-
worm. All of these are found in Namibia.
Fungi depend on other organisms for their
nutrition, and grow as parasites, saprophytes
or mutualists. Their role in arid ecosystems
has been greatly underestimated.'”?
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Fig. 2.45 Battarrea sp., Kuiseb River.
Courtesy P & K Jacobson

The economic importance of fungi is im-
mense, with a global annual economic con-
tribution of billions of US dollars'”® in the
spheres of foods and food additives, alcoholic
beverages, amino acids, enzymes, antibiot-
ics, vitamins, herbicides and pesticides,
biocontrol and biodegradation agents, and
pharmaceutical and medical uses. Innova-
tive uses of fungi have led to a three-fold in-
crease in the number of patented strains de-
posited annually."” Fungal pathogens also
cause considerable economic losses world-
wide, although there are few Namibian data.
Many are important plant pathogens,'”® and
can cause severe crop failure. As fungi can
cause disease in virtually all types of organ-
ism, however, they hold potential for
biocontrol of pests such as plant pathogens,
locusts, and nematodes,'’®'”7 and merit re-
search in Namibia for these purposes.

However, the greatest significance of fungal
diversity is found in ecosystem functioning.
Fungi have diverse and essential roles in sus-
taining ecological processes, especially
nutrient cycles and soil-plant relationships.'™
In addition, we now know that most vascular
plants have obligate or opportunistic
mycorrhizal relationships.'’®7®  Mycorrhizal
associations are essential for plant survival
and growth in environments where water and
phosphorus availability are limited, and they
are increasingly appreciated in forestry.
Mycorrhizal fungal diversity has been used
to monitor ecosystem integrity under the
threat of global climate change in Europe, &
and to distinguish human-induced degrada-
tion from natural climate stress in Namibia.®!
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Fig. 2.46 Terfezia pfeilii, the n’abba or Kalahari truffle.
Courtesy P & K Jacobson

Fig. 247 Termitomyces schimperigrowing on Macrotermes
michaelseni mound. Courtesy P & K Jacobson

Regional and national status

There are no estimates of fungal diversity in
southern Africa. Studies have focused on
fungal associates of imported plants, but there
has been no work on the indigenous fungi of
any of southern Africa’s unique biomes.
Research is hampered by a regional short-
age of qualified personnel. Taxonomic work
is done at institutes in South Africa and Zim-
babwe, principally the Plant Protection Re-
search Institute (PPRI) of the Agricultural
Research Council in Pretoria.

Appendix 7 summarises 189 species in 47
different families recorded so far for Namibia,
based on a literature survey by the National
Botanical Research Institute and a list of
Namibian specimens held at the PPRI. A
national assessment of fungal diversity was
started by the NBRI in 1995. However, very
little was known of Namibian fungi prior to
1990, when Jacobson'72181-185 hegan studies
of arid-zone fungal ecology. This ongoing
work documents the presence and function
of diverse decomposer and mycorrhizal fungi

in the hyper-arid Namib ‘sand sea,’ arid
grasslands, and ephemeral rivers. A prelimi-
nary list of macrofungi compiled from 1990
to 1995 documents at least 80 species in
these habitats, many of them undescribed.
Actual macrofungal diversity in these regions
is estimated to be five-fold greater, given the
diversity of habitats not yet sampled and the
difficulties of collecting (below).

Important parasitic fungi in Namibia include
agricultural pathogens (Appendices 5 and 6).
Namibian saprophytic fungi include dung- and
wood-decomposing mushrooms'”® which are
especially prevalent in ephemeral rivers,
rangelands and forests following rain. Plants
with documented mycorrhizal associations in
Namibia include Colophospermum mopane,
annual and perennial grasses, Welwitschia
mirabilis and Faidherbia albida.'®*"® Lichens
(below) are mutualisms of blue-green bacte-
ria and fungi well adapted to using fog mois-
ture. The high lichen diversity of Namibia thus
reflects a high fungal diversity.

Distribution patterns

Distributions of two edible species are fairly
well known. Terfezia pfeilii, the n’abba or Ka-
lahari truffle, occurs in the Kalahari sands of
south- and central-eastern Namibia (Fig.
2.46). ltis also reported from sandy areas in
Kunene Region, and a similar fungus is eaten
in the Okavango Region. Terfeziais the most
economically important edible indigenous
fungus, but its ecological role is unknown.
Based on taxonomic affiliations, it is thought
to be a mycorrhizal associate of woody
savanna plants. However, host plants have
not been identified, hampering efforts to com-
mercialise production or determine whether
current harvesting is sustainable.

Namibia’s best-known fungal mutualist is
Termitomyces schimperi (Fig. 2.47), a large
edible mushroom found on Macrotermes
michaelseni termite mounds after rains.'82186
This fungus, eaten by humans and other
mammals, provides enzymes needed for
decomposition of wood by termites; in return,
termites provide a sterile, moist environment
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for fungal growth. The distribution of
Termitomyces is thought to be limited to that
of the termite, which extends from the Swakop
River north to eastern Kunene Region, east
towards Botswana, and north to Caprivi.'®’
The termites are found in virtually all soils
other than deep, unconsolidated sands, so
the fungus probably extends likewise.

A 1992 ICRISAT mission found two impor-
tant plant pathogens throughout the crop
growing regions of northern Namibia: long
smut Tolyposporium ehrenbergiion sorghum,
and smut T. penicillariae on pearl millet.
Downy mildew Sclerospora graminicola was
found in the north-central and northeast
regions, and ergot Claviceps fusiformis in
Caprivi."®

To document fungal diversity and distribution
in Namibia, systematic collecting must focus
on the rainy season. Special efforts should
be made to collect repeatedly in areas after
rains or river flow. The production of fruiting
bodies required for positive identification is
highly seasonal. Ongoing surveys in the
western ephemeral rivers have shown a suc-
cessional pattern of fruiting body production
in response to drying of the substrate after a
flood." Large woody gasteromycetes, which
decompose grass detritus and dung in sandy
soils of the Namib Desert, also show succes-
sional fruiting as soils dry after rains.'”?

Endemism

No endemic Namibian fungi are yet known.
However, this reflects our very patchy know-
ledge. As fungi are heterotrophs, the endemic
plants and animals of Namibia are likely to
be associated with endemic fungi. Document-
ing the degree of endemism will require much
more comprehensive data on regional fungal
diversity.Broomeia, an unusual gastero-
mycete genus, is currently the only Namibian
fungus thought to be endemic to the south-
ern African arid zone."®® A number of rust and
smut species were originally described from
Namibia,' but their global distributions are
not known.
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Conservation status

The conservation status of specific fungi can-
not be determined without better ecological
and biogeographic data. Seasonal harvest-
ing of Terfezia pfeilii and Termitomyces
schimperi is apparently extensive, but the
sustainability of harvesting is unknown.

Given the importance of fungi to ecosystem
integrity and function, plus their potential eco-
nomic value as resources, the loss of fungal
diversity would be a substantial cost of habi-
tat degradation.” Current threats of greatest
importance include deforestation, hydrologi-
cal alterations such as damming of ephem-
eral rivers, draining of seasonal wetlands, and
excessive water abstraction in areas such as
the Mountain Savanna and Karstveld (map
1.8). On an international scale, the changes
in rainfall distribution anticipated from global
climate change will certainly affect the
Namibian mycoflora.

Box 2.13 Fungi of economic importance
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Box 2.14 Constraints in the study of fungi

Recommendations

The global dearth of data on fungal diversity
and ecology can be addressed in Namibia
by addressing the gaps in Box 2.14:

a including fungal biodiversity in national surveys,
including environmental monitoring programmes;

b  training several Namibian students in fungal sys-
tematics and ecology;

¢ developing international contacts with mycological
systematists;

d drafting effective legislation (Chapter 5).

As there are few staff and facilities in Namibia,
effective fungal research needs collaboration
between research and training institutions,
government agencies and foreign research-
ers. A local specialist should coordinate this
to prioritise research and ensure that Namibia
benefits from any research leading to finan-
cial gain. Several priority projects should also
be addressed as part of Namibia's Pro-
gramme to Combat Desertification
(NAPCOD), the National Biodiversity Pro-
gramme, relevant ministries and other agen-
cies (Box 2.15).

The diversity, importance and function of fungi
has been greatly neglected in Namibia. They
have immense ecological and economic po-

tential and merit far greater attention.
—~Coleen Mannheimer & Kathryn Jacobson

Box 2.15

Three priority projects
on fungi
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Fig. 2.48 Stored or imported grain can be infected by carci-
nogenic fungal pathogens. Courtesy HH Kolberg

Lichen diversity in Namibia

Lichens are very little known, but have a host
of important roles. They decrease wind
erosion and stabilise desert sands,'®*'* can
increase soil nitrogen content by two to seven-
fold,' may act as pioneer species in desert
communities,'®® provide habitat for micro-
fauna, with up to 17 mite species recorded
on Teloschistes capensisin the Namib,'®® pro-
vide food for beetles’” and ungulates,'® 1%
and provide shelter for nests of the vulner-
able breeding endemic Damara tern.’®® In
practical terms, they can be used to age
substrates, including rock art, which are oth-
erwise difficult to date, and are used to moni-
tor air pollution. They add to the aesthetic
and tourism value of the desert?® and rock
features of Namibia,®®' and are used me-
dicinally to treat rheumatism, arthritis and
other complaints.202:203

World-wide, over 13 000 lichen species have
been identified. Although Namibia's lichen
flora is patchily known, making comparisons
unreliable, it is internationally agreed that Na-
mibia’s lichens are unique with regard to their
species richness, community diversity, fog
dependence in coastal areas, and the pres-
ence of unusual restricted range species.

Several early publications described Nami-
bia’s coastal lichen fields or gave preliminary
species lists.190.204-206  \Wegse|s207-208 hgs
greatly furthered our lichen knowledge. But,
no systematic study or survey has been car-
ried out by a lichenologist, and the taxonomy
is in a state of confusion. Due to the unique-
ness of the lichens, overseas specialists
find identification difficult and time consum-
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ing, and the maijority of species can still not
even be identified to genus level.

Work has focused on specific lichens,?0%-2'3
ecology,'#?'* chemistry,'® geobotany,?'® or
tools for mapping lichen fields.'® Areas stud-
ied include the northern Namib coast,
Waterberg?' and Sperrgebiet2°®2'¢ Little is
known of the less conspicuous species in
other areas of Namibia.

Estimates of lichen species richness are not
possible at a national scale, and are avail-
able only for the Namib Desert and Waterberg
Plateau. Wessels'® put the number of lichen
species in the Namib Desert at over 100, but
the true number may be far greater as many
remote areas have been undercollected, and
the Sperrgebietin the southern Namib alone
holds over 90 species.?'” Namib lichens have
been grouped into four categories:

* genera and species characteristic of arid
areas which are fairly cosmopolitan;

» species mainly found in the southern hemi-
sphere;

» species limited to the west coast of south-
ern Africa, including some endemics;

» species endemic to the Namib Desert.

Lichens may have been the first organisms
to colonise the Waterberg sandstone, and
over 140 species are estimated to occur
there.?!

Areas of high richness

The coastal mist zone is the region of great-
est richness and abundance, and features
vast lichen fields. These fields differ consid-
erably from each other in species composi-
tion in four areas of the Namib: Skeleton
Coast Park, rocky outcrops in the sand desert,
National West Coast Recreation Area, and
southern Namib.’®> A 400 km? area northeast
of Wlotzka’'s Baken has one of the most
extraordinary lichen communities in the world.
Less obvious, but numerous are the endolithic
lichens which occur in both the mist zone and
interior. These grow inside porous rocks and




Terrestrial and freshwater habitats

2

in cracks, and occur together with epilithic
(rock-covering) lichens in the Namib.?
Other areas of high diversity include the rock
faces of the Waterberg Plateau. Lichens have
been noted at rock art sites such as
Twyfelfontein, but have not been studied.

Fig. 2.49 Namib lichen fields are highly diverse, with many
restricted range species. Courtesy P Tarr

Endemicity

So little is known about species richness that
no endemism statistics are available. Al-
though many lichens have cosmopolitan
distributions, various authors have confirmed
that Namibia's lichen flora is characterised by
its unusual endemicity. Speciation and
specialisation are also considered well ad-
vanced.' One lichen genus and numerous
species are endemic to the Namib Desert.
Santessonia namibensis, from the Skeleton
Coast Park, is probably one of the world’s
most restricted lichen species. Endemics also
occurinland at the Waterberg Plateau on both
rock and bark.?"

Conservation status

Lichens in parts of the Namib have been
greatly damaged by off-road driving, which
scars the landscape for many decades. How-
ever, many major lichen communities are pro-
tected within the Skeleton Coast Park, Namib
Naukluft Park and Waterberg Plateau Park,
and in the restricted-access Sperrgebiet.
MET staff have diligently enforced rules re-
stricting vehicles to established roads inside
the state parks, but outside parks this is nearly
impossible. Lichen research also needs to
be consolidated and put on a more syste-
matic footing (Box 2.16). At present, no-one

in Namibia is responsible for lichen research,
monitoring or control of species outside parks,
and the MET does not employ a lichen spe-
cialist. Research by foreign specialists is of-
ten lost to Namibia, as no effort is made to
obtain this information or coordinate research.

Box 2.16 Constraints on lichen research

and conservation

* A lack of coordination and responsibility for
lichen research and conservation

Lichens are highly specialised, long-lived and
slow-growing, and many do not reproduce sexu-
ally, so they lack genetic recombination. This
renders them extremely sensitive to ecosystem
disturbance and direct damage.

* Lichens cannot be grown in botanical gardens or
kept as spores, so threatened species cannot
be protected ex situ.

* Public awareness of the sensitivity and value of
lichens is still low.

Recommendations

The following recommendations are based on
those made by Hale:?'®

Unique lichen communities should be recog-
nised as important and potentially threatened
botanical treasures.

* Areas occupied by these lichens should be identi-
fied and inventoried.

* The most important areas should be officially des-
ignated as floral reserves and posted to increase
public awareness.

* Access to these areas by vehicles must be severely
restricted to prevent damage.

* A specialist must be appointed to conduct and co-
ordinate research, educate various sectors, and
ensure that recommendations are carried out.

* Any development in lichen-field areas must be pre-
ceded by an environmental assessment, and entry
to parks by all persons must be carefully controlled.

— Patricia Craven
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Plant diversity in Namibia

Plants are a resource of fundamental impor-
tance, as humans and at least four million
other different kinds of organisms depend on
about 250 000 plant species for their
survival.?"® Some 20 plants provide over 85%
of our food, and only a few hundred species
are widely cultivated. Most species have not
been assessed for useful properties, and
thousands have not yet been scientifically
described and named.

Namibia is floristically diverse and complex,
with a variety of unusual taxa reflecting its
long millennia as an island of aridity in a sea
of dynamic, less arid habitats.??°#' Ongoing
studies by the National Botanical Research
Institute indicate that plant species richness
in Namibia far exceeds previous estimates,
and this does not take accurate account of
formerly neglected groups such as algae,
mosses and ferns.

Phytogeographically, Namibia contains part
of three floristic regions: the Zambezian re-
gional centre of endemism, Kalahari-Highveld
transition zone, and Karoo-Namib regional
centre of endemism.??? The latter includes
two recognised centres of plant diversity: the
Kaokoveld (Kaoko escarpment) and the Suc-
culent Karoo.??® There appears to be a strong
correlation between species richness and en-
demicity,?* and there appear to be at least
five clear foci of plant species diversity and
endemism in Namibia.'®®

Excessive and increasing demands are
placed on Namibia’s plant resources, seri-
ously limiting options for sustainable develop-
ment. Concerted efforts must be made not
only to document plant diversity, but develop
action plans to protect plant resources, es-
pecially where threats are most acute.

Global and regional perspective

In general, the diversity of plants increases
from the poles to the equator, but can also
vary markedly on smaller scales.?”® Roughly
two-thirds of the world’s plant species grow
in the tropics, half in Latin America and half
shared between Africa and Asia.?'®
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Fig. 2.50 Endemic Adenia pechuelii.
Courtesy HH Kolberg

The remarkable diversity and high level of
endemism in the southern African flora has
been discussed in detail**® and inventoried
fully on an ongoing basis.???28 Southern Af-
rica contains almost 10% of the world’s flora,
with an estimated 24 500 plant species.??®
The region has the largest number of vege-
tation types of all the floras in Africa, and is
being studied primarily by locally-based bota-
nists.?? This diversity is concentrated in eight
distinct hotspots, including two in Namibia
(below).%0

While southern Africa is famed for its diver-
sity of higher plants, we do not know whether
lower plants are as diverse. The regional and
global status of bryophytes and pteridophytes
is vague, as is the regional status of freshwa-
ter algae. The stoneworts occurring in
Namibia are a small percentage of a cosmo-
politan family.

National situation

The National Herbarium of Namibia (WIND),
in existence since 1953, houses over 65 000
vascular plant specimens. In 1992 the
National Botanical Research Institute was
formed to include the National Herbarium, the
National Plant Genetic Resources Centre
(section 2.7), the Vegetation Survey Unit and
the National Botanic Garden. A review of the
inventory of Namibian taxa, based on
herbarium holdings and literature,?' is being
updated as part of the Flora of Namibia
project. Future publications will include
neglected groups like the cryptogams, aided
by the final computerisation of herbarium
specimen data.
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Fig. 2.51 The NBRI complex. Courtesy HH Kolberg

The following assessment of Namibian plant
richness relies primarily on the floristic refer-
ence work Prodromus einer Flora von
Sidwestafrika,?*? published following collect-
ing missions by the University of Munich in
the 1960s and 1970s. Namibia is also
included in the Flora of southern Africa (FSA)
and partially in the Flora Zambesiaca (FZ)
projects. Taxonomic revisions and mono-
graphs in the region contribute continuously
to local records. However, plant distribution
data in these publications are often based on
inadequate collections, not uniformly gath-
ered throughout Namibia. There are still large
gaps where collecting activity has been low.2*
Lower plants are more poorly collected than
other flora,?**?* and have been subjected only
to taxonomic and a few physiological studies
due to a lack of in-country expertise.

A synopsis of the Namibian flora is given in
Table 2.19, based on the NBRI's ongoing
Flora of Namibia project. There are now 4344
higher plant species and infraspecific taxa
recorded from Namibia, including naturalised
taxa, as opposed to 3210 in Prodromus.?*? A
recent global overview,?'® although based on
outdated figures, credits Namibia with
double the number of species of Botswana,
four-fifths that of Angola and slightly less than
those of Zambia and Zimbabwe. The
Namibian flora resembles the Sudanese flora
in number of species and infraspecific taxa,
even though Sudan has nearly twice the land
area of Namibia and more than twice the
number of vegetation types.??® Judgments
by many taxonomists over many years, how-
ever, may make these direct comparisons
misleading.

Namibia’s dominant plant families are those
for southern Africa as a whole. Most speciose
are the Poaceae (grasses, approximately 422
species); Asteraceae (composites, 385
species); Fabaceae (legumes, 377 species)
and Mesembryanthemaceae (vygies, 177
species). Orchids, the world's second larg-
est plant family, are hardly represented in arid
Namibia. The Scrophulariaceae is unusually
dominant here, perhaps due to the occur-
rence of both tropical and arid environ-
ments.?® The monotypic Welwitschiaceae,
represented by Welwitschia mirabilis, is the
only gymnosperm in Namibia. As a general
rule, Africa has a very poor gymnosperm flora.
Total species richness for Namibia will vary
with further taxonomic revision and intensi-
fied collection. Certain dominant groups, such
as the Mesembryanthemaceae, may be
reduced in number when they are critically
revised.

Data for freshwater algae are unavailable, as
this group has received little attention despite
its importance in freshwater ecosystems.
Another poorly known hydrophytic group is
the Charophyta (stoneworts). The cosmopoli-
tan family Characeae is represented in
Namibia by two genera and seven species,
all important as food for waterfowl, but con-
fusion still reigns in the taxonomy of this
group.®” A recent review by the NBRI?*
indicates that bryophytes are surprisingly
widely distributed and successful in Namibia's
arid environment. Altogether 91 bryophyte
species (32 liverworts, 59 mosses) in 21 fami-
lies are known to occur.

Twelve families of ferns occur in a great
variety of habitats in Namibia, ranging from
fully aquatic to xerophytic.*¢ Currently, 61
species in 19 genera are recorded from this
country. Two families, Adiantaceae and Marsi-
leaceae, are highly diverse, with more than
half of the southern African Adiantaceae and
13 of 16 Marsileaceae occurring here.

Distribution and areas of high richness
The southern Namib falls within the floristically
rich, semi-arid Succulent Karoo, which holds

about a third of all Namibian vascular
plants.’® This high richness may be due to

117



2

Terrestrial and freshwater habitats

the area’s microclimatic variability. The south-
ern Namib, like the adjacent Richtersveld re-
gion of South Africa, receives both winter and
summer rainfall, with local aridity due to rain
shadow effects. Coastal mists and fog from
the west increase local climatic variability.??°
Recent speciation of succulent groups has
also enhanced the area’s richness, although
the taxonomy of many groups needs revision,
and the area’s relative richness may partly
reflect intensive sampling.

The Kaokoveld is known to have high floristic
individuality,??* but also shows relationships
with other floristic regions. There are many
endemic elements (defined as 100% of glo-
bal distribution within Namibian political bor-
ders), as well as taxa related to the rest of
the Karoo-Namib and to southern Angola. A
number of species belong to taxa with dis-
junct distributions in arid regions on either side
of the equator, indicating a former connec-
tion between southwest and northeast Af-
rica.?*® A range of habitats is encountered in
this district, due in part to its tremendous geo-
logical complexity.

The Otavi highland/ Karstveld area, in the
Mountain Savanna and Karstveld (map 1.8)
is a species-rich ‘island’ of higher altitude and
rainfall within the broadly defined Kalahari
Basin. This area supports relic populations
of southern vascular plant elements with an
earlier widespread distribution. The higher
altitudes, cooler temperatures and sheltered
sites also offer refuge from harsh conditions
to mosses and ferns.#52%

High species richness in the Okavango
region probably stems largely from the incur-
sion of tropical species down the Okavango
River. The river also supports elements of
the Zambezian Domain, which is character-
ised by many widely distributed species. The
high rainfall and habitat diversity of this
region underlie its plant species richness.
These habitats include wetlands, dry decidu-
ous woodlands on sand, microphyllous wood-
lands on clay, riverine forests, and special-
ised habitats on quartzites in the Andara area.

High species richness in the Windhoek dis-
trict partly reflects sampling effort, but the dis-
trict has high altitude habitats such as the
Auas Mountains (2479 m) which may sup-
port specialised taxa. Little is known of the
flora of these mountains, the second highest
in Namibia, despite their proximity to
Windhoek.

Cryptogam distribution in Namibia must be
described with caution due to scanty records.
These groups appear to have the same gen-
eral distribution patterns as the higher
plants,??° but this must be clarified by intensi-
fied collecting and taxonomic work.
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Fig. 2.52 Cryptogams need biogeographic study in Namibia.
Courtesy C Mannheimer

Table 2.19 Synopsis of Namibian plant taxa, including recognised infraspecific taxa

Taxon Families Genera Species Naturalised Total incl.
species naturalised
Algae (freshwater) ? /4 ? ? ?
Stoneworts 1 2 74 - 7
Mosses/ liverworts 21 46 91 - 91
Ferns 12 19 61 1 62
Gymnosperms 1 1 1 - 1
Monocots 33 129 968 26 994
Dicots 124 730 3010 179 3189
Total 192 927 4138 206 4344
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Table 2.20 A first estimation of endemic
plant taxa in Namibia

Taxon Endemic Endemic

genera species®
Algae (freshwater) ? ?
Stoneworts - 1
Mosses/ liverworts - 3
Ferns - 1
Gymnosperms - -
Monocots 2 103
Dicots 14 579
Total 16 687

* includes recognised infraspecific taxa
Endemicity

A provisional listing of endemic plants in Na-
mibia shows 687 taxa confined within the
country’s political boundaries (Table 2.20).
This table is based on recent taxonomic stud-
ies which have vastly escalated previous es-
timates.’™ Near-endemics are not considered
here, as there is uncertainty about the extent
of their distribution in neighbouring countries,
especially Angola.

We estimate that about 17% of the Namibian
vascular flora is wholly endemic, a figure far
exceeding estimates from most of our neigh-
bouring countries. Except for Angola (24.3%)
and South Africa (70%), Namibia surpasses
Botswana (0.8%), Zambia (4.4%) and Zim-
babwe (2.1%) with a surprisingly high degree
of endemism for an arid region.?2® 239241 Two
regional centres of endemism fall partly within
Namibia, as identified by Namibian bota-
nists’>* and the Centres of Plant Diversity
Project:??* the Kaokoveld, in the Kunene and
Erongo Regions, and the Succulent Karoo.

Kaokoveld endemics (23 taxa) are well-de-
fined and often taxonomically isolated, such
as the monotypic genus Kaokochloa
(Poaceae). Many are endemic relics with
connections to north-east Africa.??6%4? |ntense
recent speciation is occurring within certain
groups, such as Petalidium.?** In addition to
136 Namibian endemic taxa found in this
region, 75 near-endemics are shared
between the Kaokoveld and Angola.

An area unusually rich in endemic species is
the Brandberg massif in the Erongo Region.?*?
The Brandberg has eight of its own endemic
plants, plus 80-91 Namibian endemics.?* The
altitude (2579 m) of this isolated relic insel-
berg, and the cool, moist conditions at its sum-
mit, could explain this high endemism. Al-
though the Brandberg flora appears unique,
further study of the surrounding inselbergs is
needed to confirm this.

The Succulent Karoo of the southern Namib
Desert is extraordinarily rich in endemics, with
180 Namibian endemic and nearly 200 near-
endemic taxa. Recent speciation in succu-
lent groups could contribute to this. The ge-
nus Lithops, for example, has 92% ende-
mism, although the figure is inflated by
infraspecific taxa. Most hot deserts have high
endemism, despite their low plant cover, and
mountains occurring in hot deserts consider-
ably increase total endemicity.?*5

At present, rather few lower plant species
wholly endemic to Namibia are known: one
fern,?¢ three mosses?*® and one stonewort
(Table 2.20). However, numerous southern
African endemics occur here. It has been
suggested that Namibia partially represents
a major centre of diversity and endemism for
the xerophytic liverwort genus Riccia.?*®* Too
little is known of freshwater algae to estimate
their degree of endemicity.

Conservation and harvesting

Plant species are disappearing at an alarm-
ing rate throughout the world, with 10% of
recorded species classified as rare or endan-
gered.?*” The survival of rare species is also
jeopardised by unscrupulous specialist
collectors. No reliable Namibian data exist,
but legal and illegal trade in ‘spectacular
succulent’ species such as the halfmens
Pachypodium namaquanum is thought to be
considerable. Efforts should focus not only
on in situ protection of rare species, but also
on controlling their commercialisation and
export. Hilton-Taylor?*® cites red data status
for 266 Namibian plants, compared to 56 in
previous studies.?*® As elsewhere, the con-
servation status of plants in Namibia is
dynamic, and will change with greater re-
search effort and with environmental and
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social influences. A list of 478 plant taxa
(Table 2.21) is proposed for protection under
new draft environmental legislation (Chapter
5), excluding species protected under forestry
law. Of the 365 taxa, 190 (28%) are endemic
to Namibia, 24 (3.5%) of which appear on
the CITES list. Most endemic taxa have not
yet been assigned a conservation status.

Plant harvesting for export, local sale, or sub-
sistence use is mainly poorly monitored in
Namibia, but this is changing. Unsustainable
harvesting can quickly pose a serious risk of
local extinction for many species. Plant pro-
tection efforts need to include urban and peri-
urban areas, which are often overlooked. Yet
Namibia’s national economy could only ben-
efit by the non-destructive, sustainable har-
vesting of plant resources. The sale of suc-
culent plants, for example, can generate sub-
stantial revenues if responsibly produced and
marketed (Box 4.10). Overharvesting of spe-
cies like devil's claw Harpagophytum
procumbens would reduce exports and lose
foreign exchange for Namibia as steadier
markets are sought elsewhere. Degradation
of plant communities through loss of diver-
sity also has economic implications for land
uses such as tourism (Chapter 4).

So far, Namibia is lucky not to have the de-
gree of degradation and extinction experi-
enced in many developing countries. Yet
certain habitats face increasing threats which
jeopardise plant species. Increases in hu-
man population, burgeoning exploitation of
plant resources, large development projects,
monoculture cash-cropping, and overgrazing
are serious threats to the floristically rich ar-
eas such as the Okavango Basin, Kaokoveld
and southern Namib.™ The extent of these
threats is not well documented, but the level
of current protection is inadequate. Poorly
documented plants are of special concern.
For example, 21 of the 61 Namibian ferns are
considered rare or very rare,?*® but have not
received conservation attention to date. As
for higher plants, conservation status assess-
ment of many of these groups is impossible
without better systematic and ecological data.

The role of protected areas

As elsewhere in southern Africa,??* Namibia’'s
protected area network is not well located with
regard to hotspots of plant diversity and
endemism(section 2.6). Only eight of the 13
vegetation types identified by Giess® contain
protected areas, some of which represent less
than 5% of that vegetation type'?' (Fig. 2.30).

Table 2.21 Plant taxa affected by old and new Namibian legislation*

Taxon Forestry Ordinance Nature Conservation IUCN Alien,
Ordinance listed proposed
Old Proposed Old Proposed

Algae (freshwater)

Stoneworts - - = = - !
Mosses/ liverworts - - - 10 S 3
Ferns - - - 20 5 L
Gymnosperms - 1 1 1 5
Monocots - 52 82 1

Dicots 49 334 365 31 33
Total 49 387 478 33 35

* Chapter 5 gives details of Namibian environmental legislation
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Fig. 2.53 Pachypodium namaquanum may be threatened by
unscrupulous collectors in Namibia.
Courtesy P Tarr

Namibia must make earnest attempts to af-
ford protection to neglected vegetation types.
For example, the savannas occupied by com-
mercial farmers for the last century or so have
no formal conservation status, and have un-
dergone significant ecological changes (sec-
tion 2.2). Many farmers are sensitive to con-
servation needs, so the savanna receives
some measure of in situ protection. However,
the biodiversity of many commercial farms
has undoubtedly been eroded through poor
management.250:251

Namibian diversity or endemism hotspots,
which should be a fundamental criterion for
selecting conservation areas, fall outside such
areas at present. For example, while the
Succulent Karoo hotspot receives de facto
protection as a restricted mining area, this is
only a temporary concession (section1.2).
Mining there causes some disturbance to the
natural environment,?'” while recreational off-
road driving and plant poaching pose a more
serious threat. In the Kaokoveld hotspot,
former protection within the originally vast
‘Game Reserve No. 2’ was lost through
deproclamation in the 1960s.*° Ironically, ar-
eas of high richness and endemicity are heav-
ily used, support high human densities, or are
targeted for major development projects.
Rural people depend heavily on plants for
their subsistence and livelihoods, and their
involvement in decision-making and conser-
vation monitoring is essential for the long-
term success of plant conservation.?*

Institutional linkages

The NBRI is responsible for undertaking and
coordinating botanical research in Namibia.
It needs to strengthen existing linkages and
establish new agreements with international
institutes. A regional project (Southern Afri-
can Botanical Diversity Network) to coordi-
nate botanical activities in southern Africa has
recently been initiated, and will help ensure
effective communication and data-sharing.
Namibia could play a vital role in research
and conservation regarding plant resources
that are shared across borders. For exam-
ple, strong floristic affinities exist between
Namibia and Angola. Given Angola’s ongo-
ing political instability, Namibia could help
promote and protect a threatened regional
heritage.

The bioprospecting potential of Namibian
plants appears good. More extensive sur-
veys to document plant use in the field, and
develop promising plant extracts in the labo-
ratory, can be done through collaboration with
internationally reputed institutes. Intellectual
property rights and patenting issues need
further legislative attention, however, so that
Namibia benefits directly from product devel-
opment (section 2.7; Chapter 5).

Box 2.17 Constraints on the improvement
of botanical diversity knowledge

Namibia faces basic constraints of institutional
capacity in countering threats to botanical di-
versity.

« A lack of trained manpower, due to a lack of
post-BSc training at the University of Namibia.

« Government budget shortages, which severely
limit funding for research and staff. Donor
agencies usually do not finance essential
biosystematic work.

« Poor coordination and planning of botanical
research in the past resulted in duplication, ma-
jor gaps, and little systematic sampling.

- Baseline botanical data left the country with
colonial civil servants and foreign scientists,
adding to the duplication and lack of direction.
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