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Preface

Whomever visits Namibia {or the first time will probably [all in love with its huge
landscapes, its flora and [auna. For most people, animals have more to offer than
plants. Apart from being beautiful or rare, they also move and act. Observing them
is very often quite a challenge. and appeals to the adventurousness in us. Plants,
by contrast, scem to be a lot less thrilling. Apparently, they have not so much to
offer and only a few fanatics are really interested by them. Nowadays, there are
numerous plants that are disappearing daily [rom the world through overcollecting,
forest lelling or desertification due to land misuse for agricullural purposes. Few
people, however, seem Lo be aware of this. Evervbody knows about famous cases
ol animals thal became extinctl, Plants attract somewhat less attention,

This same lack of awareness extends io the importance ol plants for man's
survival. Since the beginning of mankind, people have been using plants for [ood.
medicine, clothing and protection, cosmetics, fire-making, building and arts and
crafts. The list of uses is endless. Some of these plants are now used universally,
but a lot of them are only locally appreciated.

Ethnobotany tries to [ind out how people have traditionally used plants, for
whalever purposes, and how they are still doing so. In other words, il tries {o pre-
scrve valuable, traditional knowledge for both future generations and other com-
munities. In a way, ethnobotanists want to prevent this knowledge [rom becoming
extinct. It is their feeling that numerous plant species have properties that are
very interesting, even unique, and often still unknown to science.

Bringing ethnobotany to the attention of the public at large can only increase
the awareness that plants are indeed valuable and should therelore be protected
and/or that scientiflic research aboul them should be increased. It also opens the
debate about who actually owns this knowledge and who should use it. Il seems
obvious and logical that all men should both share and benefil from these plants’
properties.
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This book wishes to present the uses thal Topnaar people make of the plants
they find in their environment. As such, the Topnaar deserve a lot ol attention and
respect. They are probably living in one of the harshest environments in the world:
the Namib desert. Through generations they have accumulated a vast know-how
and wisdom cnabling them to survive. As this book shows, plants are an important
part of that survival strategy.

The vast majority ol plants that are presented here, have never belore been
recorded as being uscd by the Topnaar people. Interest in the Topnaar has always
been rather limited. and thus information about them rather scarce. In this re-
spect, the authors feel this book is a valuable document because they fear that in
the near future a number of these plants wil' disappear {rom the Topnaars’ 'eth-
nobotanic list" and thus be lost from humanity [orever. This loss scems inevitable
becausc of the cultural changes all traditional communities are going through and
because of the ecological changes that are occurring in their environments. These
changes often result in the loss of endemics (plant species that are confined to one
arca) or other only locally important plant species.

Another [eature ol this book is the fact that both the present-day Topnaar com-
munities of Namibia are presented here, i.e. the one living in the Kuiseb area and
the other that resides in Seslontein. These places are quile distant [rom one an-
other, and are thus ecologically also quite distinct. This has led to large differences
in plant use which we [cel are interesting enough to be presented here.

We have tried to illustrate the text in such a way that the plant species that
are discussed can be recognized in the lield by the interested amateur. We have
therefore accompanied most plant descriptions by ecither a line illustration or a
colour picture so as to lacililate botanical identiflication.

The book has been wrillen in English. It is, however, our [eeling that the
Topnaar communities in Namibia should also benelil [rom the information we were
able to gather with them and [rom them. We have therelore added a summary in
Nama and Alrikaans, highlighting the most important plants and plant uses. We
hope this will be appreciated as an expression of our respect and [riendship [or
them. We also hope they will see it as a sign thalt it is important to preserve this
kind of knowledge and to build on it for future use and development.

Patrick Van Damme
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Introduction

The Topnaar are the only inhabitants of the Namib desert. The name of this
desert is derived [rom the Nama word for "endless expanse”. The Namib is a long
butl narrow desert situaled on the southwest coast of Africa and stretches [rom
Mossamedes in Angola across the full length of Namibia to the mouth of the Olifants
River in South Africa - a length ol almost 2000 km. Its width varies from 90 to 120
km (see map 1). This deserl is considered to be the oldest desert in the world. The
climale of the area has been arid or semi-arid {or at least the last 80 million years.
During this long history, life has adapted to the harsh conditions. The resull is a
high percentage of endemism amongst plants and animals. The term endemic is
used Lo describe species which occur only in one specific area.

Apart [rom (wo perennial rivers, the Kunene and Orange River, the Namib is
crossed by several ephemeral rivers. Waterflow in these rivers is [airly rare and
depends upon rainlall in their respective calchment areas. There is, however, a
permanent subterranean waterflow, sufficient to maintain linear oases along the
riverbed.

The Topnaar live along the Kuiseb river, one of these seasonal rivers, which
forms the border between the northern stone desert and the southern sand dune
sca. A second Topnaar community lives in Sesfoniein, a village about 500 km north
of the Kuiseb. Sesfontein is situated just outside the Namib, in the pro-Namib, the
more humid area easl of the Namib (see map 1).

From December 1991 {o June 1992, an ethnobotanical survey was conducted
in collaboration with the Topnaar. All Topnaar selilements of the Kuiseb area and
Seslontein were visited and all families interviewed. Special cmphasis was placed
on the older Topnaar, whose plant knowledge is the most extensive. [For each
plant mentioned, information on its use, the used parts and the preparation and
processing method was collected. The plant specimens that could be collected in
the field were identified by the authors. Because of extreme drought during this
period, some planis could not be found in the field. Some ol these could still be
identified through literature research, relating them to the vernacular names and
the plant descriptions given by the Topnaar. Others however remain unidentified
Lo date.

Some people gave information on the use ol non-plant material. This informa-
tion is also included in this book.
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The Topnaar People

1. The Topnaar People

1.1 The Topnaar Society

The Topnaar people belong to the Nama, who lor their part, belong to the
Khoi-Khoin race. The Khoi-Khoin were called Hotlentots by the first European
colonizers, probably because of their language Nama, a "click” language. The [our
clicks used in Nama are ["dental click”, |l "lateral click”, ! “"palatal click™ and *
"alveolar click”. The Khoi-Khoin, translated as ‘'men of men’, were previously more
widely dispersed in southern Africa. At present Khoi-Khoin tribes are only found
in Namibia where they consist ol 3 groups: the Nama, the Oorlam and a number
of San groups (see table 1).

The Nama are divided into 9 tribes, two of which are the Topnaar of the lower
Kuiseb valley and the Topnaar of Sesfontein. The two areas they live in are shown
on map 1. The name Topnaar is of Dutch origin, meaning ‘people ol the upperland’
or ‘those who are on top'. This is probably a translation of the traditicna! Nama
name FAonin. Etymologically *Aonin is derived [rom dob, meaning top. There
are different explanations of the name $Aonin: ‘people on the top’, living in the
mountains (KouLiRr, 1969); ‘people standing on top of the Nama people’, superior
tothe other tribes (KON LER, 1969); ‘people living in a marginal area’, on the edge of
the Nama territory (Bupack, 1977) or ‘people inhabiting the sea coast’ (KOiLER,
1969).

The Topnaar tribe is divided into sibs (clans) and the tribal government con-
sists ol a chiel and his council. In the past the leadership was inheritable, bul now
also the people have a say in the eleclions of a new chiel.

1.2 History

The Topnaar are among the oldest inhabitants of Namibia. Their history is
not completely known. The earliest recorded presence of Topnaar in the Walvisbay
area goes back to 1670 when the Dulch East India Company's ship, Grundel, [irst
entered Sandwich Harbour, just south of Walvisbay (see map 2). The natives on
the shore were recognized as Hotlenlots by the crew, but their language was noted
to be slightly different (o that of the Cape Hottentots (who were known {rom the
first voyages of the Dutch East India Company to South Africa). At that time the
Kuiseb still reached the sea at Sandwich Harbour. Seven years later, in 1677,
the Dutch East India Company vessel Boode visited Sandwich Harbour and met

3
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Hottentots, which were herding cattle and collecting /nara seeds. In 1973, Dr.
Beatrice Sandelowsky discovered near Conception Bay (see map 2) some [ragments
ol a Khoi clay pot, which were dated approximately 650 years back. This probably
means thal Khoi-Khoin were already living along the Namibian coast in the 14th
century. It is not sure, however, whether these people were Topnaar people or
belonged to another tribe.

According to oral Lradition, the Topnaar came from the north prior to occupying
the Walvisbay territory. The exacl area were they came [rom was however not
[urther specilied.

The Topnaar were among Lhe [irst traders in Namibia. As early as 1677 they
bartered with European sailors beel, goats, milk, /nara and [resh watcer in exchange
for general supplies, clothes, weapons and alcohol.

A long time ago, the Topnaars’ territory was more extensive and reached [rom
the coast. eastwards along the lower Kuiseb as far as /Hu-daob, and [rom Concep-
tion Bay in the south northwards to the Swakop river (Bunack. 1977 KoLk,
1969; see map 2). They were driven [rom part of this area by the Herero migrating
[rom the north and other Nama people migrating from the south.

There exist dilferent opinions about how some Topnaar people migrated to
Sesfontein, about 500 km north of the Kuiseb in the Kaokoveld. [Horryir (1925)
says the Topnaar told her that some of them returned (o the north alter having
settled in the Walvisbay area. Other sources (KoOuLER 1969; Kooiljic, personal
comment) say that in the 1880’s, during the wars between the Nama and Herero,
a group ol Topnaar joined Jan Jonker Alrikaner, headman of the Alrikaners, o
fight the Herero, and thereafter remained in the north, in a place called !Am-eb.
Forced by drought they moved alterwards to Sesfontein, where at that moment
already lived some other Alrican tribes, Bushmen and Bergdama. Another group
of Nama pcople, the Swartboois, [ollowed them later.

1.3 Way of Life in the Lower Kuiseb Valley

The Topnaar of the lower Kuiseb valley traditionally live by herding cattle, gar-
dening, and gathering the nara (Acanthosicyos horridus). The latter is a cucurbit
which grows in the wild. It is endemic to the coast of Namibia and provides [ood
and waler to the Topnaar. The Topnaar are therefore also called /Naranin, peo-
ple living off the /nara. This however is a derogatory name to them as it stresses
their dependency on “veldkos” (literally food from the field, referring to the use of
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indigenous cdible plants for food). The Tnara grows abundantly in the sand dunes
near Walvisbav, Each family possesses a mumber of /nara bushes. In this the Top-
naar differ from the other Khoi-Khoin: the /nara bushes. not the and on which
they grow, are private property, whereas normally possessions are comimon. This
perpetual right to the 'naras was approved by Queen Victoria hersell, Fach Lamily
can only harvest [rom its own 'nara bushes. The property rights are hereditary,
I the parents die, the nara ficld is divided over the children that are interested
in the fnara. The chicl and his couneil may rule in disputes if necessary, During
the harvesting scason ol the !nara, whole lamilies move down to the coastal 'nara
ficlds and remain there until the end of the harvest. Only a lew people stay behind
in the villages o attend livestock.

in the past. the Topnaar of the Kuiseh arca were split up into Hurinin, the
hunther-gatherers and fishermen living along the coast. and 'Naramin. those living
more inland along the Kuiseb river. The latter were the dominant group. Now
they have fused. Furthermore these Topnaar have also [used with some Herero,

Oviunbo, Damara and Euralricans living in the same area.

The Khoi-Khoin are traditionally nomadic. The Kuiseb Topnaars” mobility.,
however, is restricted by the environmental conditions of the area: the people
depend on the waterholes in the riverbed and the /nara ficlds. Another drastic
influence on their mobility and general way of living is the fact that in 1907 a
large arca of the Namub desert was declared a National Park. This ruling prevents
hunting and prohibits the herding ol livestock or any other activity outside the
riverbed. Following implementation ol the South African Odendaalplan (the aimn
of this plan was to return all black people in South Africa and South West Africa
(now Namibia) to their respective homelands), some farms were purchased larther
south, in Namaland, with the intention to moeve and resettle the Topnaar ontside
the Namib-Nankluft park. They relused, however, to leave their territory, which
they claim as their traditional tribal arca as they have already oceupied it for sev-
eral centuries. Their culture is linked to the /nara and they depend on the sea and
its lood resources. There also exist legal treaties respecting their traditional rights
to the use of the 'nara plants.

FFor vears the presence of the Topnaar in the Namib-Nauklull park was a topic
of dispute between the Ministery of Wildlile, Conservation and Tourism and the
Topnaar people. Aresult of this was that under South African rule, few investments

in the development of the area were made. Only in 1979 did the Department of

Walter Aflairs improve the water supply in the villages by building windpumps.,
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dams, pipelines and walertaps.

The first known chiel of the Kuiseb Topnaar was Frederik Khaxab (mid 19th
century). Alter his death Piet || Erbib became chief of the Topnaar. When he died
in 1910, leaving no son, (wo [ractions struggled [or (he leadership, but withoult re-
sull. For 66 years the Topnaar had no leader. This resulted in the loss of some ol
their traditions, culture and tribal unity. Only in 1976, when Namibian indepen-
dence became a possibility, did the need for a Topnaar spokesman at national level
emerge, A new leader, chiel Esau Kooitjie was nominated. On his retirement in
1981, his 18 year old son Seth Kooitjie was elected his successor. Since then the
Topnaar have again had someone (o represent them and promote their interests
on a national level.

Al the time ol this research about 400 Topnaar lived along the Kuiseb river,
divided over 12 semi-permanent settlements, all located on the northern bank of
the river, far enough [rom the river so that the occasional [loods will not destroy
the houses. The villages, [rom east to west, are Homeb, Oswater, Natab, Gobabeb,
Soutrivier, Klipneus, Swartbank, Eduseb, Ururas, |Goatanab, Dawe-draais and
Armstraat (see map 2). The 4 last villages belong to the Walvisbay-enclave (still
belonging to the Republic of South Africa). One (o ten families reside in each
village. Another 400 Topnaar live in Walvisbay.

1.4 Way of Life in Sesfontein

The Topnaar of Sesfontein are also called !Gomen, “stupid people”, speaking
a strange, unintelligible dialect (KOuLER, 196G9). In 1906, the farm Seslontein,
so called because of the six perennial springs issuing in the area, was granted Lo
the Topnaar and Swartboois by the German Government. Due to these springs,
which provide water to this area, irrigated agriculture is possible in Sesfontein.
Every male inhabilant owns a part of the irrigated lields. The major crops are
wheal, corn and tobacco. Gathering of wild food plants is still important to these
people as well as some goal farming,.

Aboutl 100 Topnaar presently live in Sesfontein. The earliest chief the Ses-
fontein Topnaar can remember was |Uichah. Under him they still lived in the south.
Only during the leadership ol his son, Anibab Hendrik |Uichamab, did the Topnaar
actually come (o Sesfontein.
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A. NAMA |
no. Nama name European name ‘ Tribal centre —I
| 1. Gai- || khaun Red Nation ] Hoachanas |I
2. 1Gami=nin Bondelswarts Warmbaths
3. +Aonin | Southern Topnaar Rooibank l
4, !Gomen | Northern Topnaar Sesfontein
5. 'Khara-khoen Simon Kopers Gochas
6. | Haboben Velskoendraers Koés
| 7. | I O-gain* Groot Doden Schlip
8. | Ik hau-lgoan Swartboois Franzfontein
QJ Kharo-loan Keetmanshopers Keetmanshoop l

B. "OORLAM™ TRIBES

]

no. Nama name European name Tribal centre 1
|
|

10. | /Aman | Bethaniers Bethanien '

11. Gar-lkhauan* Amraal Lamberts Naosanabes

l12. Hai-lkhauan Berseba people Berseba
13. |Hoa-laran* Afrikaners windhoek
14, |Khobesen Witboois 1 Gibeon ,
C. SAN GROUPS
l‘no. Nama or proper name European name Area
L 15. Nami-san* Namib Bushmen Southern Namib desert

16. Kar- |l omn Keikum Bushmen Outjo & Tsumeb districts,

‘ Etlosha Pan area, Owambo

17. Naron (!Ai-khoen) Naron Bushmen Ghanzi & Gobabis districts

18. Koe (Kwengo) Black Bushmen Kavango, western Caprivi |

*: Tribes marked with an asterisk have nearly died out.

Table 1: The structure and localisation of the Khoi-khoin (Hottentots) in Namibia
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Map 2: The Topnaar villages of the Kuiseb Valley
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2. The Topnaar of the Kuiseb valley

Figure 1: Oasis along the Kuiseb river, bysecting the Namib desert
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2.1 Natural Environment

The residential area of the Topnaar of the Kuiseb valley is limited to a number
of settlements in the lowest part of the Kuiseb. Communities are situated along
the linear oasis which is the Kuiseb's riverbed. South of the river the sand sea of
the Southern Namib extends towards Luderitz. North of the river the gravel plain
of the Central Namib, strewn with a number of mountains, extends towards the
Ugab.

2.1.1 Climate

The climate of the Namib is characlerized by a low and very variable rainfall,
an evaporation that exceeds precipitation, high insolation, cool to extremely high
temperalures and the [requent occurrence of fog and stratus clouds.

The climate is strongly influenced by the Benguela Current, a branch of the
Westerly Wind Drilt Current. The Benguela Current flows northwards along the
south-west coast of Africa. Along the western margin of the Benguela Current part
of the surface water [lows westwards into the Atlantic Ocean and is replaced by
upwelling cold bottom waler {rom the Antarctic Intermediate Current. The result
is a mass ol cold water along the coasl with a mean annual sea temperature of
about 15°C. This current ol cold waler is one ol the major reasons for the arid-
ity of the Namib. The anticyclone of the south Atlantic Ocean causes movement ol
warm air towards the west coast of Southern Africa. There it comes in contact with
the cooled air above the Benguela Current resulling in condensation of moisture,
producing fog. Inland, strong insolation results in low pressure cells, producing
sea-breezes. As the cool, moist air comes inland it is warmed and relative humid-
ity decreases. During the night when the temperature inland drops dramatically
a reverse situation is created: dry, cool land-breezes predominate. The overall re-
sull is a nearly continuous high relative humidity along the coast and inland a
decreasing relative humidity with increasing distance from the sea.

Fog and low stratus clouds are very common and extend sometimes more than
50 km inland. The condensation of the water, originating {rom fog and low stratus
clouds, on plants is the most important watler source [or these plants in the coastal
belt and on the mountain ranges up to about 50 km from the coast.

Precipilation by rain is very low. The reason is that due {o the cool ocean water
a strong, stable temperature inversion is created (immediately above the surface a
layer of cool air is formed due to the cooling effect of the ocean water; above this
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layer the air has the normal (high) temperature, whercas normally temperature

decreases with increasing height). Circulation of the air around the anticyclone ol

the South Atlantic leads to a [low of air more or less parallel to the coast. The cool,
moist air is warmed up when entering the warm land, resulting in an increase
of the walter holding capacity of the air. Every drop of water evaporates and rain
cannol occur in such conditions. The influence of this climatic system decreases
with increasing distance [rom the sea. As a resull the amount ol rain increases
along this gradient.

Temperatures along the coast are cool and show little diurnal variation, due
to the influence of the cold sea water and the frequent occurrence of fog and/or
stratus clouds. Inland, maximum temperatures increase (up to more than 40°C)
with distance from the sea. Sometimes a strong warm anticyclone is situated on
the central plateau of Southern Africa. This air mass can then descend towards the
coasl. As a resull ol increased atmospheric pressure, adiabatic heating (without
adding or reducing heat) occurs and resulls in strong, extremely hot and dry winds
(the dreaded "east” or "berg winds”).

The [ull establishment ol the Benguela Current and ils associated cold water
upwelling system in the Late Miocene (somewhat over 5 million years ago) promoted
the development of the current Namib Desert Regime. During the Quaternary, the
level ol the riverbed of the Kuiseb varied a lot, depending on the climatic conditions;
the course of the Kuiseb also changed. In the beginning of the Quaternary, the
Kuiseb course extended {rom the Klein Klipneus/Klipneus area westwards to the
northern half of Sandwich Bay. Later on during the Quaternary the course ol the

lower Kuiseb shifted towards the north. Subsequently, a delta was (ormed, south of

Walvisbay. This displacement may have been caused primarily by the northward
encroachment ol dunes {rom the main Namib sand sca. The shilt in the lower
course was only possible because here the Kuiseb did not flow in a canyon but
rather in a broad valley with low banks.

2.1.2 Geography and Geology

In the Kuiseb area, the following geographical and geological entities can be
recognized:

2.1.2.1 River Valley of the Kuiseb

The Kuiseb is the largest and most important river of the Central Namib. It
has a large catchment area (14,700 km”) which extends for a great decal over the

11
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moulainous area ol Khomas Hochland, a zone with an annual rainfall of about 300
mm. Its source can be lound near Windhoek. About 230 km downstream it leaves
Khomas Hochland and enters a canyon that is about 130 km long. Ncarly every
year [loods pass through the narrow canyon. Near Homeb the depth of the canyon
decreases while the riverbed widens. About 50 km downstream [rom Homeb, the
riverbed is more than 1.5 km wide.

Downstream [rom Rooibank, al about 27 ki [rom the coast, a bilurcation ol
the riverbed is caused by a granite outcrop. The southern branch goes weslerly
towards the coast. This branch has, with time, been nearly completely overblown
by dunes and as a result the superlicial [lowing water of the Kuiseb can not reach
the sea. The subterrancan waterflow, however, is still sullicient to support plant
growth. Large parts ol this area [orm the main /nara lield, used by the Kuiseb
Topnaar. The northern arm once formed a very wide delta which reached the
ocean al Walvisbay Lagoon. Since 1837 the river has reached the coasl only 15
times. Due to the building ol a 7.3 km long {lood retaining dam in the early sixties
to protect Walvisbay, no superficial water can now enter this northern arm. As
the dam is buill on a granite subsoil, also the subterranean water flow is blocked.
This has resulted in a steady deterioration of the vegetation, including the 'nara
[ields in this arca over the last 3 decades.

The Kuiseb forms the northern border of the Southern Namib dune sea. A
study of the wind regime and its related sand dune movement has revealed that te
the west ol Rooibank therc is a high-cnergy, dominantly SSW wind regime while
inland from Rooibank a low to intermediate cnergy, complex wind regime occurs,
Generally a SSW o SW wind predominates in summer, while during winter, cast
winds that have a high velocity but low [requency occur. This resulls in the net
movement ol dune sand in a NNE - NE direction into the Kuiseb, The greatest rates
of movement are measured west ol Rooibank. Belween Rooibank and Swartbank
the movement is limited by both large stands of Stipagrostis sabulicola (1'11.Gxnr )
D Winrter (Poaceae) and the wind regime.

The occasional flooding of the Kuiscb is probably the mosl important faclor in
checking the migration of the dunes. The [loods (ransport huge amounts of silt and
sand [rom both upstream and the dunes that have moved into the riverbed. How-
ever, due to evaporation, lower rainfall, drainage through the soil of the riverbed
and the smaller gradient of the river, the energy and quantity of flood water de-
creases towards the coast, As a resull, lloods usually end somewhere in the lower

Kuiseb.
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The ellcet of these [loods is of considerable importance lor the ccosvstem.
Sand, blown into the riverbed {rom the dunes, is scoured away. preventing the
dunes [rom crossing the Kuiseb and advancing northwards onto the gravel plain of
the Central Namib. A large amount of [Tuit and seed material coming {rom Khomas
Hochland and other arcas are transported. germinate and thus enrich the {lora of
the valley. The subterrancan water supply, which maintains the riverine wouod-
land on the riverbanks, is replenished. On the other hand. the colonization of
(he riverbed by trecs and other perennials is restricted because [loods uproot and
wash away virtually all plants hit by the stream ol wafer.

The drought conditions that have been in existence since the beginning of the
eighties, and the construction ol many farm dams on the tributaries ol the Kuiseb
have reduced the number and the strength ol [loods considerably. Together with
the dominant high-energy SSW-SW winds, this allows the Southern Namib sand
sea o cross the Kuiseb west ol Rooibank.

In the castern part of the Kuiseb arca the Kuiseb f[ormation (Damara sequence,
late Precambrium) is the main exposed lithographic unit. In this arca schists are
the most abundant geological formation (e.g. Khomas Hochland, Kuiseb Canyon).
Parts of the Kuiseb formation (especially in the western part of the Kuiseb arca) are
covered with recent layers of sand, gravel, calerete and alluvium of the Cenozoicum
(Tertiary and Qualternary).

2.1.2.2 Gravel Plain of the Central Namib

The gravel plain of the Central Namib covers a vasl area north ol the Kuiseb.
The altitude of the plain gradually increases [rom the coast towards the cast (up to
800-900 m) and in several places granite mountains (inselbergs or bornhardts) oc-
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cur. Inthe west there exists a calerete mountain range (Swartbankberg-Hamiltonberge-

Wilpoortberge). On the plain itsclf numerous washes form small depressions in
which some water accumulates after a rain shower, sullicient to maintain a vege-
{ation dillerent [rom that which occurs on the rest ol the plain,

As in the Kuiseb area, the gravel plain is covered by Cenozoic layers ol sand,
gravel, elc....

2.1.2.3 Coastal Plain, South of Walvisbay

In the Walvisbay area between the coastal dune row and the dunes which cross
the Kuiseb there is a depression. This [lat plain (called Dorob) extends from the
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Walvisbay Lagoon towards the border with Namibia. The soil contains mainly sand
and silt and a high amount of salt, Due {o its low altitude (just above sca level)
and its short distance from the sea, sea waler seeps into the soil, and in several
places sall crusts appear.

2.1.2.4 Inselbergs

Inselbergs were [ormed by magmalic intrusions in the Cambrium, which were
sometimes later transected by dolorite dykes. These granite rocks, which can sur-
face due to erosion ol the surrounding (softer) material, contain, due (o their mor-
phology, a large number ol habitats lor plants, in crevices, gullies, depressions,
cracks and at the f[oot of these inselbergs. Some inselbergs (e.g. Vogellederberg)
receive a considerable amount of water through fog.

2.1.2.5 Swartbankberg

This mountain belongs to a range ol calcrete mountains extending northwards
from the Kuiseb and crossing the Swakop (Swartbankberg, Hamillon Range or
Hamillonberge and the Witpooriberge). This entlity belongs to the Karibib [orma-
tion (Damara sequence, lale Precambrium). Their calcium ion rich condilions,
together with their height which allows the interception of [og, offers a quite dil-
ferent vegetation in comparison with neighbouring insclbergs (e.g. Aloe asperifolia
A. BrracEnr is a typical plant for these mountains).

2.1.2.6 Sand Sea of the Southern Namib
This dune area extends [rom the Kuiseb, southwards to Liideritz.

Along the coast, between Sandwich Bay and Walvishay plants of Salsola nol-
lothensis ALLEN trap windblown sand. This is the [irst stage in the formation ol
the typical coastal dunes. These dunes can reach heights of more than 10 m.

The sand sea of the Southern Namib as well as the coastal dunes were formed
largely during the Quaternary. In some dune valleys older formations (mainly
Tertiary) can be [ound: calcrete and red, partially consolidated, dune deposits.
Only at a [ew places do intrusive rocks, of various ages, surface.
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2.1.3 Vegetation of the Kuiseb area

The variation ol geographical and geological entities in the Kuiseb area creates
a number of very dilferent biotopes which gives rise o a considerable diversity in
plant communities.

2.1.3.1 River Valley of the Kuiseb

The riverine communities of the Kuiseb are of considerable importance {o the
Central Namib biome since they provide shelier and food for many species of ani-
mals. It is also the most important residential area of the Topnaar.

In the riverbed ephemeral species germinate and grow alter a {lood or heavy
rain. The number of species occuring in a certain area of the riverbed in any given
year is determined by the following factors:

1. Flood:

- Affluents of the Kuiseb coming [rom different regions. The species compo-
sition can be different depending on which affluents were [lowing.

- The point in the riverbed where the [lood stopped and deposited seeds and
fruits.

- Duration of the {lood. The longer the [lood continues the deeper the water
can penetrate into the soil of the riverbed. Sometimes the amount of water,
thus drained into the soil, is too litile to support the full development of
seedlings.

2. Riverbed:

- The water-holding capacity of the soil can be a selective factor. For com-
plete growth and development different plants need diflerent amounts ol
waler.

- Availabilily of suitable places for germination.
3. Grazing:

The game and the livestock of the Topnaar are selective consumers of ger-
minating and growing plants. The composition of plant communities is
influenced to a certain extent by the grazing habits of these animals.

&
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The number of species occuring decreases lowards the coast due (o the smaller
number ol floods. The vegetation in the riverbed near Topnaar villages is very poor
due to overgrazing,.

The vegetation on and immediately above the flood mark is characterized by
Nicotiana glauca Cieanay (an alien) and Acacia albida Dri... Al some places
Cladoraphis spinosa (1..r.) S.AL.Puminirs is very abundant. Pechuel-Loeschea
leubnitziae (O. Kvxrzre) O. Horru. is a regular companion in this commu-
nity together with Tribulus zeyheri SoxDER, Sutera maxii 111:ry and Adenolobus
garipensis (2. N evir) Torre & Hhinicoar, Downstream [rom Soutrivier Pechuel-
Loeschea leubnitziae (. Kuxt1zi) O, Horra. forms dense slands,

Further away [rom the riverbed Acacia albida 1. becomes the dominant
species within the plant community, sometimes together with Tamarix usneoides
A EYER EX Buxar and Acacia erioloba I M EvER, Under the tree layer Pechuel-
Loeschea leubnitziae (O. uvxrzie) O. Horra. is the most abundant species, In
some places, a single Euclea pseudobenus 2. Meyign £x LD can be found.

Higher up, the plant communily consists mainly of Acacia erioloba 17 My ER
and some Acacia albida t1. together with thick stands of Salvadora persica 1..
Tamarix usneoides I".NMpyer X Buryar is a regular companion. Towards the
dunes the hummock forming grass Stipagrostis sabulicola (Pricer) D WiNTER,
sometimes together with Salvadora persica l.., becomes dominant.

The Kuiseb della is an important biotope as it includes the greater part of the
nara fields. The delta can be divided in the southern and northern Kuisehb arm.
The main /nara lields are situated in the southern Kuiseb arm. Acanthosicyos
horridus \WeLw., EX Bextuava & Hook, v, forms large hummocks, Together
wilh Stipagrostis sabulicola { Piucin ) D Wixter, Tamarix usneoides 17 N EY 1R
X Buxar is characteristic for this area. In some places Acacia erioloba I N EYER
is a creeping bush and due to Lhis, contributes Lo the formation of hummocks. The
northern Kuiseb arm is separaled [rom the Kuiseb river by a dam. The vegelation
is composed ol the same species as the southern part, but is generally in a very
bad condition. Because no walter can enter this area, /nara fields are dying and
have been abandoned by the Topnaar. In this area Capparis hereroensis SCHIN7
and Aizoanthemum dinteri (Scuinz) I'rizpricn occasionally occur,
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Figure 2: Gravel plains

2.1.3.2 Gravel Plain of the Central Namib

This large, flat area is almost totally devoid of plants for long periods of time.
Shortly after a rain shower, however, it may change into a green carpet of, mainly,
grasses. The genus Stipagrostis is well represented. Most of the perennial vegeta-
tion lives in washes and small depressions.

Due to the influence of climatic factors the vegetation changes with distance
from the sea. The gravel plain which is closest to the sea, receives a lot of precip-
itation through fog but very little through rain. Stones are covered with lichens
while Arthraerua leubnitziae (KUNTZE) SCcHINZ, Zygophyllum stapffii SCHINZ, and
Asclepias buchenaviana SCHINZ grow in small depressions. In a zone immediately
to the east, both the precipitation due to fog and rain is very low. Some perennial
vegetation is limited to small washes. After a rain shower, however, a plant commu-
nity dominated by grasses appears. Further east, the amount of rainfall increases.
As a result, the number of species and their coverage increases. Some trees, e.g.
Acacia reficiens WAWRA, Acacia erioloba E.MEYER, Parkinsonia africana SONDER
and Boscia foetida SCHINZ subsp. foetida, grow in washes.

2.1.3.3 Coastal Plain, South of Walvisbay

This coastal plain, called Dorob, is a wet depression between the coastal dunes
and the northern Kuiseb arm. Here vegetation consists mainly of Phragmites aus-
tralis (CAv.) STEUDEL, Odyssea paucinervis (NEES) STAPF and Salsola nollothen-
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