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Whomever visits Namibia for the first time will probably fall in love with its huge

landscapes. its flora and fauna. 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, seem to be a lot less thrilling. Apparently. they have not so much to

offer and only a few fanatics are really interested by them. Iowadays, there are

numerous plants that are disappearing daily from the world through overcollecung.

forest felling;or desertification due to land misuse for agricultural purposes. Few

people, however. seem to be aware of this. Everybody knows about famous cases

of animals that became extinct. Plants attract somewhat less attention.

This same lack of awareness extends to the importance of plants for man's

survival. Since the beginning of mankind. people have been using plants for food.

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 find out how people have traditionallyused plants, for

whatever purposes, and how they are still doing so. In other words. it tries to pre-

serve valuable, traditional knowledge for both future generations and other com-

munities. In a way, cthnobotantsts want to prevent this knowledge from 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 largecan only increase

the awareness that plants are indeed valuable and should therefore be protected

and/or thai SCientific research about them should be increased. It also opens the

debate about who actually owns this knowledge and who shoulduse it. It seems

obvious and logical that all men should both share and benefit from these plants'

properties.
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This book wishes to present the uses that Topnaar people makeof the plants

they find in their environment. As such, the Topnaar deservea lot of attention and

respect. They are probably living in oneof the harshest environments in the world:

the Namib desert. Through generations they have accumulated a vast know-how

and wisdom enabling them to survive. As this book shows, plants are an important

part. of that survival strategy.

The vast majority of plants that are presented here, have never before been

recorded as being used by the Topnaar people. Interest in theTopnaar has always

been rather limited, and thus information about them ratherscarce. 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 plantswil' disappear from theTopriaars' 'et h-

nobotanic list' and thus be lost from humanity forever. Thisloss seems inevitable

because of the cultural changes all t.radtuonal communities are going through and

because oft.he ecological changes that are occurring in their environments. These

changes often result inthc loss of endemics (plant species that are confined to one

area) or other only locally important plant species.

Another feature of this book is the fact that both the present-day Topnaar com-

munities of amibia are presented here, i.e. the one living inthe Kuiseb area and

the other that resides in Sesfontein. These places are quitedistant from one an-

other, and are thus ecologically also quite distinct. This has led to large differences

in plant use which we feel 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 field by the interested amateur. We have

therefore accompanied most plant descriptions by either a line illustration or a

colour picture so as to facilitate botanical identification.

The book has been written in English. It is, however, our feeling that the

Topnaar communities in Namibia should also benefit from theinformauon we were

able to gather with them and from them. We have therefore added a summary in

Nama and Afrikaans, highlighting the most important plantsand plant uses. We

hope this will be appreciated as an expression of our respectand friendship for

them. We also hope they will see it as a sign that 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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The Topnaar are the only inhabitants of the Namib desert. Thename of this

desert is derived from the Nama word for "endless expanse". The Namib is a long

but narrow desert situated on the southwest coast of Africa and stretches from

Mossamedes inAngola across the full length of Namibia to themouth ofthe Olifarits

River in South Africa - a length of almost 2000 km. Its width varies from 90 to 120

km (see map 1). This desert is considered to be the oldest desert in the world. The

climate of the area has been arid or semi-arid for at least thelast 80 million years.

During this long history, life has adapted to the harsh conditions. The result is a

high percentage of endemism amongst plants and animals. Theterm endemic is

used to describe species which occur only in one specific area.

Apart from two perennial rivers, the Kunene and Orange River, (he Namib is

crossed by several ephemeral rivers. Waterflow in these rivers is fairly rare and

depends upon rainfall in their respective catchment areas.There is, however, a

permanent subterranean waterflow. sufficient to maintainlinear oases along the

riverbed.

The Topnaar live along the Kuiseb river. one of these seasonal rivers. which

Iorms the border between the northern stone desert and the southern sand dune

sea. A second Topnaar community lives in Sesfontein. a village abou t 500 km north

of the Kuiseb. Sesfontein issituated just outside the Namib. in the pro-Namib. the

more humid area east of the Namib (see map 1).

From December 1991to June 1992. an ethnobotanical survey was conducted

in collaboration with the Topnaar. All Topnaar settlementsof the Kuiseb area and

Sesfontein were visited and all families interviewed. Special emphasis was placed

on (he olderTopnaar, whose plant knowledge is (he 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 identificd by the authors. Because of extremedrought during this

period. some plants could not be found in the field. Some of these could still be

identified through literature research. relating them to the vernacular names and

the plant descriptions given by the Topnaar. Others howeverremain unidentified

to date.

Some people gave information on the use of non-plant material. This informa-

tion is also included in this book.
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1 . T h e T o p n a a r P e o p le

1.1 The Topnaar Society

The Topnaar people belong to the Nama, who for their part, belong to the

Khoi-Khoin race. The Khoi-Khoin were called Hottentots by the first European

colonizers, probably because of their language Nama, a "click" language. The four

clicks used in Nama arel''dental click", II "lateral click",! "palatal click" and =t
"alveolar click". The Khoi-Khoin, translated as 'men of men', were previously more

widely dispersed in southern Africa. At present Khoi-Khointribes are only found

in Namibia where they consist of 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 'peopleof the upperland'

or 'those who are on top'. This is probably a translation of the traditional Nama

nameutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA=tAonin. Etymologically =tAonin is derived from=taob, meaning top. There

are different explanations of the name=tAonin: 'people on the top'. living in the

mountains (I<c) II U;ll, 1969); 'people standing on top oft he Nama people', superior

to the other tribesqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA(!\i) II LI·:Il, 1969); 'people living in a marginal area', on the edge of

the Nama territory (B1I J)i\C: 1<, 1977) or 'people inhabiting the sea coast'(1\ o u U: n ,
1969).

The Topnaar tribe is divided into sibs (clans) and the tribalgovernment con-

sists of a chief and his council. In the past the leadership was inheritable, but now

also the people have a say in the elections of a new chief.

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 Dutch East India Company's ship, Grundel. first

entered Sandwich Harbour, just south of Walvisbay (see map 2). The natives on

the shore were recognized as Hottentots by the crew, but their language was noted

to be slightly different to that of the Cape Hottentots (who were known from 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
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Hottentots. which were herding cattle and collectingqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAtners seeds. In 1973. Dr.

Beatrice Sandelowsky discovered near Conception Bay (see map 2) some fragments

of a Khoi clay pot. which were dated approximately 650 years back. This probably

means that Khoi-Khoin were already living along the Namibian coast in the l-tth

century. II is not sure, however, whether these people were Topnaar people or

belonged to another tribe.

According to oral tradition. the Topnaar carne from the north prior to occupying

the Walvisbay territory. The exact area were they came from was however not

further specified.

The Topnaar were among the first traders in Namibia. As earlyas 1677 they

bartered with European sailors beef. goats, milk,'nere and fresh water in exchange

[or general supplies, clothes, weapons and alcohol.

A long time ago. the Tcpnaars' territory was more extensive and reached from

the coast. eastwards along the lower Kuiseb as far asl Hu-daob. and from Concep-

tion Bay in the south northwards to the Swakop river(HliIL\(,I'. I!J'II: I\()IIIYH,

I <)()<); see map 2). They were driven from part of this area by the Herero migrating

from the north and other Nama people migrating from the south.
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There exist different opinions about how some Topnaar people migrated to

Seslontein. about 500 km north ofthe Kuiseb in the Kaokoveld. II 01: It\ LI~:(1925)

says the Topnaar told her that some of them returned to the north after having

settled in the Walvisbay area. Other sources(]\()IILI·;n 1969; Kooitjie. personal

comment) say that in the 1880's. during the wars between the Nama and Hcrcro,

a group of Topnaar joined Jan Jonker Afrikaner, headman of the Afrikaners, to

fight the Herero, and thereafter remained in the north, in a place called lAm-eib.

Forced by drought they moved afterwards to Sesfontein, where at that moment

already lived some other African tribes, Bushmen and Bergdama. Another group

of Nama people, the Swartboois, followed them later.

1.3 Way of Life in the Lower Kuiseb Valley

The Topnaar of the lower Kuiseb valley traditionally live byherding cattle, gar-

dening, and gathering the'nere (Acanlhosicyos tiorridusi. The latter is a cucurblt

which grows in the wild. It is endemic to the coast of Namibia and provides food

and water to the Topnaar. The Topnaar are therefore also called' Naranin. peo-

ple living off the lnere. 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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dams, pipelines and watertaps.

no. Nama name

1.utsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAGai- II khaun

2. IGami4niin

3. :fAonin

4. IGomen

5.qponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAl Khara-khoe

6. II Haboben

7. II O-gain*

8. II Khau-Igoa,

9. Khsro-loen

no. Nama name

10. IAman

11. Gai-Ikhauan'

12. Hai-Ikhauan

13. IHoa-laran*

14. I Khobesen

no. Nama or pre

15. Nami-san*

16. Kai-Ilomn

17. Naron (!Ai-~

18. Koe (Kwenf5

The first known chief of the Kuiseb Topnaar was FrederikKhaxab (mid 19th

century). After his death PietII Eibib became chief of the Topnaar. When he died

in 1910, leaving no son. two fractions struggled for the leadership, but without re-

sult. For 66 years the Topnaar had no leader. This resulted inthe loss of some of

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. chief EsauKooitjie was nominated. On his retirement in

1981, his 18 year old son SethKooitjie was elected his successor. Since then the

Topnaar have again had someone to represent them and promotetheir interests

on a naUonallevcl.

At the time of this research about 400 Topnaar lived along theKuiseb river,

divided over 12 semi-permanent settlements, all located onthe northern bank of

the river, far enough from the river so that the occasional floods will not destroy

the houses. The villages, from east to west, are Homeb, Oswater, Natab, Gobabeb,

Soutrivier, Klipneus, Swartbank, Eduseb, Ururas,I Goatanab, Dawe-draais and

Armstraat (see map 2). The 4 last villages belong to the Walvisbay-enclave (still

belonging to the Republic of South Afrtca). One to 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'Gotnen. "stupid people", speaking

a strange. unintelligible dialect(I~()IIu:lt, I %<J). In 1906. the farm Sesfontein,

so called because of the six perennial springs issuing in thearea, was granted to

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 inhabitant owns a part of the irrigated fields. The major crops are

wheat. corn and tobacco. Gathering of wild food plants is still important to these

people as well as some goat farming.

About 100 Topnaar presently live in Sesfontein. The earliest chief the Ses-

Iontetn Topnaar can remember wasI Uichah. Under him they still lived in the south.

Only during the leadership of his son, Arubab HendrikI Uichamab. did the Topnaar

actually come to Sesfontein.

* : Tribes marke

Table 1: The
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~.
Nama name European name Tribal centre

1.utsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAGai- II khaun Red Nation Hoachanas

2. 'Gami4nun Bondelswarts Warmbaths

3. 1=Aonin Southern Topnaar Rooibank

4. IGomen Northern Topnaar Sesfontein

5. IKhara-khoen Simon Kopers Gochas

6. II Haboben Velskoendraers Koes

7. II O-gain* Groot Doden Schlip

8. II Khau-Igoan Swartboois Franzfontcin

9. Khsro-losn Keetmanshopers Keetmanshoop

B. "OORLAM"TRIBES

J
no. Nama name European name Tribal centre

I
10. IAman Bethaniers Bethanien !

11. Gai-Ikhauan* Amraal Lamberts Naosanabes

12. Hai-Ikhauan Berseba people Berseba

13. IHoa-laran* Afrikaners Windhoek

14. IKhobesen Witboois Gibeon

C. SAN GROUPS l
I

no. Nama or proper name European name Area I
I

I

15. Nemi-ssn" Namib Bushmen Southern Namib desert I
16. Kai- II omn Keikum Bushmen Outjo & Tsumcb districts,

I
Etosha Pan area, Owambo

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

18. Koe (Kwengo) Black Bushmen Kavango. western Caprivi I

I

. Khaxab (mid 19th

iaar. When he died

rip, but without re-

thc loss of some of

Namibian indepen-

.an at national level

n his retirement in

sor. Since then the

note their interests

Ir.

19 the Kuiseb river,

e northern bank of

ds will not destroy

r. Natab. Gobabcb.

, Dawe-draais and

'isbay-enclave [still
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'ea. was granted to
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re major crops are

important to these

liest chief the Ses-
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ib, did the Topnaar

I

I
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A. NAMA

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

Table 1: The structure and localisation of the Khoi-khoin (Hottentots) in Namibia
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Figure 1:Oasis along the Kuiseb river, bysecting the Namib desert
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2.1 Natural Environrnent layer the air hast'

decreases withmer

the South Atlantic.

moist air is warme

of the water holdin

cannot occur in su

with increasing dis

along this gradient

The residential area of the Topnaar oft he Kuiseb valley is limited to a number

of settlements in the lowest part of the Kuiseb. Communitiesare situated along

the linear oasis which is the Kuiseb's riverbed. South of theriver 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
Temperatures;

to the influence of

stratus clouds. Inl,

with distance from

the central plateau

coast. As a result (

adding or reducing

(the dreaded "east"

The climate of the Namib is characterized by a low and very variable rainfall,

an evaporation that exceeds precipitation, high insolation, cool to extremely high

temperatures and the frequent occurrence of fog and stratusclouds.

The full establi

upwelling system in

the development of

level ofthe riverbed

the course of theK

Kuiseb course exte:

northern half of Sa]

lower Kuiseb shiftec

Walvisbay. This dts

encroachment ofd

course was only pc

rather in a broad vs

2.1.2 Geograph:
Fog and low stratus clouds are very common and extend sometimes more than

50 km inland. The condensation of the water. originating from fog and low stratus

clouds. on plants is the most important water source for these plants in the coastal

belt and on the mountain ranges up to about 50 km from the coast.

The climate is strongly influenced by the Benguela Current.a branch of the

Westerly Wind Drill 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 flows westwards into the Atlantic Oceanand is replaced by

upwelling cold bottom water from the Antarctic Intermediate Current. The result

is a mass of cold water along the coast with a mean annual sea temperature of

about 15°C. This current of cold water is one of the major reasons for the arid-

ity of the Namib. The anticyclone of the south Atlantic Oceancauses movement of

warm air towards the west coast of Southern Africa. There it comes in contact with

the cooled air above the Benguela Current resulting in condensation of moisture,

producing fog. Inland, strong insolation results in low pressure cells, producing

sea-breezes. As the cool, moist air comes inlandit is warmed and relative humid-

ity decreases. During the night when the temperature inlanddrops dramatically

a reverse situation is created: dry, cool land-breezes predominate. The overall re-

sult is a nearly continuous high relative humidity along thecoast and inland a

decreasing relative humidity with increasing distance from the sea.

In the Kuiseb a

recognized:

2.1.2.1 River v
Precipitation by rain is very low. The reason is that due to 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

The Kuiseb is t

has a large catchrm
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layer the air has the normal (high) temperature, whereas normally temperature

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

the South Atlantic leads to a flow of air more or less parallelto the coast. The cool,

moist air is warmed up when entering the warm land, resultingin an increase

of the water holding capacity of the air. Every drop of water evaporates and rain

cannot occur in such conditions. The influence of this climatic system decreases

with increasing distance from the sea. As a result the amountof 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 (upto more than 40°C)

with distance from the sea. Sometimes a strong warm anticyclone is situated on

the central plateau of Southern Africa. This airmass can then descend towards the

coast. As a result of increased atmospheric pressure, adiabatic heating (Without

adding or reducing heat) occurs and results in strong, extremely hot and dry winds

(the dreaded "east" or "berg winds").

The full establishment of the Benguela Current and its 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 of the riverbed of the Kuiseb varied a lot, depending onthe climatic conditions;

the course of the Kuiseb also changed. In the beginning of theQuaternary, the

Kuiseb course extended from the Klein Klipneus/Klipneus area westwards to the

northern half of Sandwich Day. Later on during the Quaternary the course of the

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

Walvisbay. This displacement may have been caused primarily by the northward

encroachment of dunes from the main Namib sand sea. The shiftin the lower

course was only possible because here the Kuiseb did not flowin a canyon but

rather in a broad valley with low banks.

metimes more than

fog and low stratus

ilants in the coastal

coast.ZYXWVUTSRQPONMLKJIHGFEDCBA

2 ,1 .2 G eo g r a p h y a n d G e o lo g y

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

recognized:

he cool ocean water

above the surface a

n water; above this

2 .1 .2 .1 R iv e r V a lle y o f th e K u is e b

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 deal over the
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moutainous area ofKhornas Hochland. a zone with an annual rainfall of about 300

mm. Its source can be found near Windhoek. About230 km downstream il leaves

Khomas Hochland and enters a canyon that is about 1:~0 krn long. Nearly every

year floods pass through the narrow canyon. ear Horncb Ihe depth of the canyon

decreases while the riverbed widens. About 50 km downstreamfrom Ilorneb. the

riverbed is more than 1.5 km wide.

Downstream from Rooibank, at about 27krn from Ihe coast. a bifurcation of

the riverbed ts caused by a granite outcrop. The southern branch goes westerly

towards the coast. This branch has. with time. been nearly completely overblown

by dunes and as a result the superficial flowing water of the Kuiseb can not reach

the sea. The subterranean waterflow. however. is still sufficient to support plant

growth. Large parts of this area form the mainutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA'nsrs field, used by the Kuiseb

Topnaar. The northern arm once formed a very wide delta which reached the

ocean at Walvisbay Lagoon. Since1837 the river has reached the coast only15

I imes. Due to the building of a7.3 km long flood retaining dam in the early Sixties

to protect Walvisbay, no superficial water can now enter this northern arm. As

the dam is built on a granite subsoil. also the subterranean water /low is blocked.

This has resulted in a steady deterioration of the vegetation, including the 'nara

fields in this area over the last3 decades.

The Kuiseb forms the northern border of the Southern arntb dune sea. A

study oft he wind regime and its related sand dune movement has revealed that to

the "vest of Rooibank there is a high-energy, dominantly SSW wind regime while

inland from Rooibank a low to intermediate energy, complex wind regime occurs.

Generally a SS\V toS\V wind predominates in summer. while during winter. east

winds that have a high velocity but low frequency occur. Thisresults in the net

movement of dune sand in a NNE - NE direction into the Kuiseb. The greatest rates

of movement are measured west of Rooibank. Between Rooibankand Swartbank

the movement is limited by both large stands ofqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBASlipagrosiis sabulicola ( P II,(; I: II )

1)1': \\'I\'ITH (Poaceae) and the wind regime.

The occasional flooding of the Kuiseb is probably the most important factor in

checking the migration olLhe dunes. The floods transport huge amounts of sill and

sand from both upstream and the dunes that have moved into theriverbed. How-

ever. due to evaporation, lower rainfall. drainage throughthe 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 result. floods usually end somewhere in the lower

Kuiseb.
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The effect of these floods is of considerable importance forzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAIhe ecosystem.

Sand. blown into the riverbed from the dunes. is scoured away. preventing the

dunes from crossing the Kuiseb and advancing northwards onto the gravel plain of

the Central Namib. J\.lar~e amount ofIruil and seed matcrtal coming Irorn Khornas

Hochland and other areas arc transported, gcmlinate andt hus enrich t he flora of

the valley. The subterranean water supply. which maintainsIhe riverine wood-

land on the riverbanks. is replenished. On (he other hand. the colonization of

(he riverbed by trees and other perennials is restricted because floods uproot and

wash away Virtually all plants hit by the stream of water.
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The drought conditions that have been in existence sincet h e beginning of the

eighties. and the construction of many farm dams on theIribularies of the Kuiseb

have reduced the number and the strength of floodsconsiderably. Together with

the dominant high-energy SSW-SW winds. this allows the Southern Namib sand

sea to cross the Kuiseb west of Rooibank.

In the eastern part of the Kuiseb area the Kuiseb Iormauon (Damara sequence.

late Precambrium) is the main exposed lithographic unit. Int his area schists are

the most abundant geolo~ical format ion (e.g.Khomas Hochland, Ku iseb Canyon).

Parts of the Kuiseb formation (especially in the western part ofthe Kuiseb area) are

covered with recent layers of sand. gravel. calcrete and alluvium oft.he Ccnozoicum

(Tertiary and Quaternary).

The gravel plain of the Central Namib covers a vast area north of the Kuiseb.

The altitude of the plain gradually increases from the coasttowards the east (up to

800-900 m) and in several places ~ranite mountains (inselbcrgs or bornhardtsl oc-

cur. In the west there exists a calcrete mountain range (Swartbankberg-Hamiltonbcrge-

Witpoortbcrge). On the plain itself numerous washes Iorm small depressions in

which some water accumulates after a rain shower. sufficient to maintain a vcac-

t.auon different from that which occurs on the rest of the plain.

~amib dune sea. A

has revealed that to

T wind regime while

vind regime occurs.

during winter, east

s results in the nel

). The greatest rates

ank and Swartbarik

sabuucoui (PI r.c: 1 H )

important factor in

amounts of sill and

I the riverbed. How-

soil of the riverbed

y of flood water de-

iewhere in the lower

2.1.2.2 Gravel Plain of the Central Namib

As in the Kuiseb area, the gravel plain is covered by Cenozoiclayers of sand.

gravel. etc ....

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 flat 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 to its low altitude(just above sea level)

and its short distance from the sea, sea water seeps into the soil, and in several

places salt crusts appear.

2,1.2.4 Inselbergs

2.1.3 Vegetatioi

The variation 01

a number of very di

plant communities.

2.1.3.1 River V:

Inselbergswere formed by magmatic intrusions in the Cambrium, which were

sometimes latertransected by dolorite dykes. These granite rocks, which can sur-

face due to erosion of the surrounding (softer) material, contain, due to their mor-

phology, a large number of habitats for plants, in crevices,gullies. depressions.

cracks and at the foot of theseinselbergs. Some inselbergs (e.g. vogeU'ederberg)

receive aconsiderableamount of water through fog.

This mountain belongs to a range of calcrete mountains extending northwards

from the Kuiseb and crossing the Swakop (Swartbankberg, Hamilton Range or

Hamiltonberge and theWitpoortbergel. This entity belongs to the Karibib forma-

tion (Damara sequence. late Precambrium). Their calcium ion rich conditions.

together with their height which allows the interception offog. offers a quite dif-

ferent vegetation in comparison with neighbouring msclbergs (e.g.qponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAAloe asperifoiia

1\. HI':ll(:I';H is a typical plant for these mountains).

2.1.2.5 Swartbankberg

2.1.2.6 Sand Sea of the Southern Namib

This dune area extends from the Kuiseb. southwards to Luderitz.

The riverine cor

Central Namib bion

mals. It is also theJ

In the riverbed

rain. The number0

year is determined1

1. Flood:

- Affluents of

sition can b

- The point ir

fruits.

- Duration of

can penetra

thus draine

seedlings.

2. Riverbed:

Along the coast, between Sandwich Bay and Walvisbay plants of Salsola nol-

Ioihertsis 1\I:LU:\ trap windblown sand. This is the first stage in the formationof

the typical coastal dunes. These dunes can reach heights of more than 10 m.

- The water-I

plete growtl

water.

The sand sea oft he Southern Namib as well as the coastal duneswere formed

largely during the Quaternary. In some dune valleys older formations (mainly

Tertiary) can be found: calcrete and red. partially consolidated. dune deposits.

Only at a few places do intrusive rocks. of various ages. surface.

- Availability

3. Gruz ing:

- The gameai

rntnaung ar

influenced t
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2,1.3 Vegetation of the Kuiseb area

The variation of geographical and geological entities in the Kuiseb area creates

a number of very different biotopes which gives rise to a considerable diversity in

plant communities.

ibriurn, which were

.ks, which can sur-

1, due to their mor-

.illies, depressions .

.g. Vogelfederberg)

2.1.3.1 River Valley of the Kuiseb

The riverine communities of the Kuiseb are of considerable importance to the

Central Namib biome since they provide shelter and food for many species of ani-

mals. It is also the most important residential area of theTopnaar.

In the riverbed ephemeral species germinate and grow after aflood 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:

ending northwards

-Iamilton Range or

the Karibib forma-

m rich conditions,

, offers a quite dif-

~.g.qponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAAloe asperijoiia

rderitz.

ants of Salsola no/-

in the formation of

ore than 10 m.

dunes were formed

.ormauons (mainly

ed, dune deposits.

e.

1. Flood:

- Affluents of the Kuiseb coming from different regions. Thespecies compo-

sition can be different depending on which affluents were flowing.

- The point in the riverbed where the flood stopped and deposited seeds and

fruits.

Duration of the flood. The longer the flood continues the deeper the water

can penetrate into the soil ofthe riverbed. Sometimes the amount of water.

thus drained into the soil, is too little 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 different amounts of

water.

- Availability 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 theseanimals.
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The number of species occuring decreases towards the coast due to the smaller

number of 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 byqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
Nicotiana glauca (; IU" ,\ ~I (an alien) and Acacia albida Ih: L.. At some places

Ciadoraptiis spinosa ( L .1'. ) S. \ 1.1)" I LI,II'S is very abundant. Pechuei-Loeschea.

leubtiitziae (0 I\"l: \ T! I:) O. II (H'1'\1. is a regular companion in this commu-

nity together with Tribulus zeutieri So x IJI: II, Sutera maxii I I II':Hx and Adenolobus

qaripensis (1-: . .\ 11':1'I':It) '1'0 HHI·: (\:. I I II. rco.vr. Downstream from SoutrivterPectinei-utsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Loesctiea ieubnitziae (0. I\" I. :iT! I:) O. 1101'1 \1. forms dense stands.

Further away from the riverbedAcacia albida IhL. becomes the dominant

species within the plant community, sometimes together with Tamarix iisrieoides

I':. \ 11·;1'I: Il 1·:.\ H Ii \ c: I': and Acacia erioloba L . .\ II';Y I':n. Under the tree layerPechuel-

Loesctiea leubniiziae (0. 1\"1\'1'1:1-:) O. 1101-1-'\1. is the most abundant species. In

some places,a single Eucleapseudobcnus I·:. \II:'O:H 1·;.\ A.DC' can be found. 2.1.3.2 Gravel]

Higher up. the plant community consists mainly ofAcacia erioioba 1':. .\IL'y'I:n

and someAcacia albida. I) I: L. together with thick stands ofSalvadora persica I,.

Tamarix usneoides I·:.i\ I I·;'I'\-: n J-:.\ HI' \ c: I': is a regular companion. Towards the

dunes the hummock forming grassSiipaarostis sabulicola ( I' II.C: I:n) I) I: WI \T I:n,

sometimes together withSalvadora persica I,., becomes dominant.

This large, flat

Shortly after a rain

grasses. The genus

tion lives in washes

The Kuiseb delta is an important biotope as it includes the greater part of the

tnere fields. The delta can be divided in the southern and northernKuiseb arm.

The main lner» fields are situated in the southern Kuiseb arm.Acanthosicuos

hortidus \"I·:!,\\,. 1:.\ I~I·:\T".·\\I\I II..: "OOI~. I'. forms large hummocks. Together

with Siipaqrostis sabulicola (1'Iu;I,:n) Ih: \VI\Tl:ll, Tamarix usneoides 1':.\II:YI:11

1';'\ HI: xc: I·: is characteristic for this area. In some placesAcacia erioloba I·:.\ I J.: Y I·;H

is a creeping bush and due to this, contributes to the formation of hummocks. The

northern Kuiseb arm is separated fromthe Kuiseb river by a dam. The vegetation

is composed of the same species as the southern part, but is generally in a very

bad condition. Because no water can enter this area,!nara fields are dying and

have been abandoned by the Topnaar. In this areaCapparis tiereroetisis Sc" I NI:

and Aizoanihemwn din/en ( Sc" I:\!) I·'It I F I) IlIe" occasionally occur.

Due to the infh

from the sea, The g

itatton through fog

while Arihraerua lei

Asclepias buctienao

to the east, bothth:

vegetation is limited

n ily dominated by g

As a result, the nur

Acacia tejicietis Wi\

and BosciajoeLida ~
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This coastal pia
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Figure 2: Gravel plains

2.1.3.2 Gravel Plain of the Central Namib

erioloba E.MEYER

tlvadora persica L.

lion. Towards the

3ER) DE WINTER,

mt.

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 genusStipagrostis is well represented. Most of the perennial vegeta-

tion lives in washes and small depressions.

greater part of the

thern Kuiseb arm.

m. Acanthosicyos

mmocks. Together

stieoides E.MEYER

.erioloba E. MEYER

of hummocks. The

un. The vegetation

generally in a very

elds are dying and

tereroensts SCHINZ

xur.

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 arecovered with lichens

while Arthraerua ieubniiziae (KUNTZE) SCHINZ, 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 verylow. Some perennial

vegetation is limited to small washes. After a rain shower, however, a plant commu-

nity dominated by grasses appears. Further east, the amountof 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 Bosciajoetida SCHINZ subsp. [oetida; 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 (CAY.) STEUDEL, Odysseapaucinervis (NEES) STAPF and Salsolanollothen-



18zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBATile Top naar of the Kuiseb vattcyqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

sis !\1·:LlY\. Tamarix usneoides E.f\lI':\TII 1':)\ 131'\(;1':. Suaeda sp. andutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBALucium.

cinereum '["11I' :\ H. are widely distributed and sometimes form monospeciflc stands.

2.1.3.4 Inselbergs

near the Kuiseb (S1

plains around the r

2.1.3.6 Dunes

The Vogelfederberg is a small granite outcrop. about 55 km north of Gobabeb.

It consists of two hills. up to 527 m in height. The smooth surface of the hills

is devoid of any plant growth, except for some vegetation that occurs in crevices,

gullies and depressions. Around the hills a plant community. consisting of nu-

merous species can develop due to run off water.Aloe asperifotia j\. IlI:R(;J:1t is

quite abundant here.

Mirabib is a small granite mselberg, 840 m high,w~rw of Gobabeb. Plant com-

munities are found in its small crevices, gullies and depressions and on the fringe

of the mountain. Mcsembruanthemum. guerichianum PAX is quite an abundant

plant on the mountain.

Southeast from the Mirabtb there is a complex of small granite hills which

belong to the same geological entity. In these hills a plant community consisting

mainly of Sarcocaulon marioihi! 1':\ c: L. persists.

The Swartbankberg (464 m) and the Hamilton Range(51-9 m) form a linear se-

ries of outcrops, consisting of limestone, intruded by dolorttc dykes. Due to their

height a lot of fog is trapped. This results in a relatively well developed vegetation,

in sharp contrast to the surrounding gravel plain. Plants grow in crevices and

cracks where runoff water can collect. Exposed rocks are nearly completely de-

void ofvcgetatton. Aloe asperifolia A. Il F 1(; F II. Trichocauloti pedicellaium Sc II I x 1,.

Sesuviwnscsuvioidcs (1'1';\/,1..) \'1':1(1)(:. and Hetetoa puiikumerano: (1)1\TI:n <",:

13J.:II(;I':I() 1)1:\'1'1':11iv, SCII\\·.\\TI:C; are found exclustvely in the mountain's cracks

and crevises.

On the other hand.Acanthosicuos hotridus \\'I-:I,\\-,. I':X BI·::\TII.\~DI S.: 11001\.

I'., Acacia erioioba. 1':.:'III:n:11. Euphorbia phullodada BOIc;c; .• Casaniajurineijo-

lia 1)('. subsp. scabra (1)('.) 1{0I:C;C;1.I:11and Pecnuei-Loesctiea leubnitziae (0.

1\ U\TI,I':) O. II(H'V\I. are found in the washes around the mountain.

2.1.3.5 Swartbankberg and Hamilton Range
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2.2 Plants in th

A few kilometers southwest from the mountainEuphorbia lignosa ;\ 1.\ II LOTII

is quite common on a small calcrete hill (belonging to the same geological entity),
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