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sults obtained during this study ate given in this 
paper. 

The western part of the Etosha National Park 
is situated In the Kaolrovetd between the Hoanib- 
and Ugab-Rivers. Physiographically the western 
Etosha National Park (and the ICaokoveId) may be 
divided into the following regions: 

a) The coastal desert in the west. 
b) The escarpment. 
c) The plataeu to the east. 

According to the proposals made by the OdendaaI 
Commission the new road linking Kamanjab and 
the Ruacana halls will form the western boundary 
of the Etosha NationaI Park. Physiographically the 
western part of the Etosha National Park will then 
consist of only the inland plateau and a part of  the 
transition between this plateau and the escarpment. 
A study area was selected in this region and was 
situated just south of the 19th latitude at Otjo- 
vasandu. I t  is bound in the south by the old Etosha 
Game Reserve boundary, in the east by a dolomite 
ridge, in the north by the Sesfontein road and in 
the west by an imaginary line connecting the wa- 
terholes Renosterfontein, Ornborongbonga and KO- 
wares, which will approximately form the new 
western border of the Etosha National Park. This 
area covered about 270 square miles. 

/ 

11. M E T H O D S  A N D  P R O C E D U R E  

2.1. S o i l s  of t h e  s t u d y  a r e a  

TweIve Iocalities were chosen in the study area, 
distributed in the various superficially-different 
types of soil. 

Profile pits were dug as deep as possible up to a 
maximum depth of 6 feet. A profile was drawn 
and samples taken from every different layer of 
soil. These sampIes were subsequently anaIysed at 
the soil research laboratories a t  Neudamm. 

2.2. V e g e t a t i o n  o f  t h e  s t u d y  a r e a  

Most of the plants in the study area were collected 
and identified in the Herbarium at  Windhoek. In 
this way a herbarium of local plants was built up at 
Otjovasandu. 

The vegetation at the Otjovasandu study area was 
divided, with the aid of aerial photos and n genera1 
knowledge of the vegetation in the area, into nine 
different. plant associations. To characterise each 
plant association, quarter method surveys (Curtis 
and Cottarn, 19621, were carried out in five plant 
associations and two wheelpoint surveys (Tidmarsh 
and Havcnga, 19541, in WO other plant associa- 



Plate 1 .  A view of  the western portion o i  the study area. Thc tree rln thc Iv i t  ib a \lucrur~ sltilrzrr. (Pholo. M'. P. S. loubert) 

tions. No  botanical surveys were carried out in the done on predetermined compass lines approximate- 
Colnmiphora - StercuEia and Catophractes alex- ly 100 yards apart. The various definitions of 
undri - Acacia nebrou~pai associations. strikes given by Tidmaxsh and Havenga were closely 

followed. 

2.3. Q u a r t e r  m e t h o d  
In the valley community the transects were laid 
out diagonally across the valley. 

25 points ( 8 + 8  + 9) were chosen on three prede- 
termined compass lines. Each point was chosen 
by pacing 50' yards along the -transect line. At 
each point, the space around the point was di- I I I .  T O P O G R A P I - I Y  O F  T H E  S T U D Y  

vided into four quarters, with the compass line A R E A  

of traverse as one  bisect and another line at 90" 
angle to this through the point as the other. With- 
in each quarter, the nearest tree above a height of 
6 feet to the point was chosen, its distance from 
the point, its basal area, its height, the diameter 
of its crown, and i t s  species determined. The 
nearest shrub (below a height of six feet) in each 
quarter, its distance from the point and its species 
were also determined. 

Two of the three Kaolcoveld physiographic regions 
occurred in the study area. The dolomite ridges 
Forming the eastern boundary of the study area 
formed a third component. Physiographically the 
study area then consisted of the following: 

3.1. The edge of the escarpment. 
3.2. The plateau. 
3.3 The eastern dolomite ridges. 

2.4. W h e e l p o i n t  m e t h o d  3.1. T h e  e s c a r p m e n t  

Each wheelpoint survey consisted of 2 000 points, The western edge of the plateau is masked by 
counting every second time the selected spoke the 4 000 feet contour line. From here the country 
touched. Twenty transects, of 100 points each, were Falls away to the west to form an extremely dis- 
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sected landscape. In this part a well developed, 
exoreic drainage systern forms the headwaters of 
the Hoanib River catchment area just below the 
4 000 feet contour. Some of these seasonal streams 
form wide valleys with ill-defined drainage lines. 
The four perennial waterholes serving this area are 
situated in these stream beds. The stream beds are 
sand-filled and the water rises to the surfaces 
where there are natural transverse barriers - Re- 
nostervlei and Qmborongbonga. At Otjovasandu 
the subsurface channel is narrowed by impervious 
rock side walls sufficiently to dam the subterranean 
water so that it appears on the surface. 

3.2. T h e  p l a t e a u  

Apart from a few hills the plateau is mostly flat 
with a gentle slope towards the east. Its highest 
eIevations are the Landskrone ridge in the north- 
western area and a few ridges along the western and 
southern edges. Some of these were extensively used 
as reconnaissance points during the study. 

The inland pIateau is endoreicly drained into the 
Etosha Pan. Owing to the dohmite ridges in the 
east this catchment area is cut off from the larger 
system. A poorly developed locaI endoreic system 
replaces it. The srnaIler system consists of a number 
of interlaced omurambas (drainage lines) which 
drain into pans formed in depressions along the 
eastern side of the plateau. Sometimes the water 
collects in depressions along the omuramba bed 
itself. Numerous little pans are formed in this 
wag all over the study area. Their influence on the 

behaviour of the black rhinoceros during the rainy 
season appears to be remarltable. 

Besides the natural waterholes the only permanent 
water avaiIable is supplied by a windpump in the 
south-eastern portion of the plateau. 

3.3. T h e  e a s t e r n  d o l o m i t e  r i d g e s  

These ridges run from the south-eastern corner of 
the study area in a north-westerly direction. They 
never exceed altitudes of more than two or three 
hundred feet above the surrounding plateau. They 
are not persistent throughout their length but leave 
a series of openings through which animal move- 
ments take place. They cannot therefore be regarded 
as an ecologics1 barrier. The dry sandveld to the 
east is a much more effective barrier for animal 
(apart from elephant) movements. 

IV. G E O L O G Y  O F  T H E  S T U D Y  
A R E A  

The study area is underlain by granite and gneiss 
of Archean age, followed by sediments and vo1canics 
belonging to the Khoabendus Formation and Outjo 
Facies of the Damara System of pre-Cambrian age. 
The physicaI characteristics of these rocks and their 
different behaviour under weathering and erosion 
exercised a very important geomorpholagical influ- 
ence on the evolution of the landscape, which re- 
suIted in the already mentioned physiographic fea- 
tures, which are characteristic of the study area. 

Table 1. The geological formations in the study area, at Otjovasandu, South West Africa. 

Sand, Gravel, 
Calcrete, 

Soils etc. 

Dolomite shale 
Limestone 
Tillite l 

Dolomite 

Granite 

Granodori te 
Gneiss 

Limestone 
S hale, graywacke 

Khoabendus 

Upper dolomite 

Lower dolomite 

formation and 
Kaross volcanics 

Otavi series 

Archaen System 
Basement 

Quartzite 
Shale 

Conglomerate 

Shale, limestone 
Quartzite 
Acid volcanics 

Nosib series 



4.1. T h e  A r c h e a n  B a s e m e n t  

It is represented in the study area by granite, gneiss 
and granitised metasediments and metavolcanics be- 
longing to the Huab Formation. 

4.2. K h o a b e n d u s  F o r m a t i o n  

It  rests uncon formably over the gneiss and granite 
of the basement by means of a locally developed 
basal conglomerate. This formation consists of 
shale, limestone, quartzite, acid volcanics and gra- 
nite. The quartzite is white and very hard. In the 
southern portion of the study area several of the 
ridges are formed by this white rnetaquartzite. The 
fragments of this toclc are scattered on the surface 
along the southern slopes of the escarpment. In the 
vicinity of Otjovasandu it is reported to contain a 
small amount of gold (Martin, 1964). 

Greenish phyltites and bands a€ dolomite overlie 
the quartzite in the area to the north of Otjova- 
sandu. 

4.3. D a m a r a  S y s t e m  

4.3.1. The Nosib Series 

It consists of a very thick sequence of feldspatic 
quartzite which always weathers pink. Thin bands 
of shale and limestone are interbedded within the 
quartzite. CharacteristicaIty it sometimes consists of 
a conglomerate of pebbles, mostly quartz and 
quartzite. This formation is more than 4 000 feet 

thick at the Mundskop Mountains. I t  also forms the 
Landskrone ridge in the study area. 

4.3.2. The Otavi Series 

The lower dolomite stage: The lowest members of 
this stage consist mainly of dolomite and dark blue. 
black rnagnesiac limestone. At places they appear 
interbedded with shale, sandstone and quartzite. 
Upper dolomite stage: The basal portion is compos- 
ed of tillite which may include some iron ore. This 
is followed by limestone and occasionally by do[o- 
mite breccia. A thick sequence of light-grey, wcll- 
bedded dolamite doses this stratographic succes- 
sion. (Mainly after Martin, 1964). 

V. S O I L S  OF T H E  S T U D Y  A R E A  

Recent deposits cover most of the abovementionerl 
geological formations, especiaIIy on the plateau and 
valley floors. Only on the slopes of the escarpmen1 
and on the hills is the vegetation influenced by thc 
older geological formations. Different climates pro- 
duce different types of soiZs having characteristic 
chemical and physical properties. Arid climate such 
as in the study area, can therefore produce only 
desert or semi-desert types of soil and correspond- 
ing vegetntions. 

The soils tend to be shallow, alkaline, high in wa- 
ter soluble salts, poor in phosphates and nitrogen 
content (See tables 2 and 3). 

Table 2. The discriptjan of profile pits in various soil types in tht study area at Otjovasandu. 

L "  1 " a t ~ , e ~ " n t  / soil 1 COIOU* 1 ~ e x t u r e  I 1 ~ e p t h  I ~fructure I stone ~ m t s  
Plt. 

0"-21" 
22"-24" 

I Sub-angular moderate 
- 

B. 
B :  

Red 

2 

C. mopane - 
C. aiexandri 
- shrub 

sand 

Red 

Kalahari-like 
red sand 

Sub-strate:- Sheet calcrete 

Sub-strate: - Sheet calcrete 

savanna 

c. mopone - 
C. alexandri 
- shrub 
savanna 

Kalahari-like 
red sand 

Granitic 
red sand 

Granitic 
red sand 

3 

4 

Red 

Red 

C. rnopane - 
T. prunioides 
C. apicula- 
turn asso. 

C. mopane - 
T .  prunioides 
C. apicula- 
turn asso. 

sand B? 0"-12" abundant 
moderate 

by root 
' 

loamy 
sand 

Sub-strate:- Granite - divided in column blocks 
by root erosian 

i; 1 0"-18'1 Sub-angular 1 none 1 abundant 
18" - 24" Sub-angular gravel moderate 

Sub-strate: - Granite covered by sheet calcrete 
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5 . 1 . K a l a h a r i - l i k e  r e d  s a n d  

The Etosha basin forms part of the greater ICala- 
hari Basin (WelIington, 1955). The Kalahari-like 
sand may have been windblown or redeposited 
through water action in the present localities. The 
greatest part of the study area is covered by this 
redeposited material. The sand is usually reddish 
and Fine-grained. In some localities the colour of 
the sand is changed to grey or lighter by the in- 
fluence of vegetation and/or bleaching. According 
to du Toit (1954) the Kalahari sand consists chiefly 
of quartz fragments together with feldspar, chal- 
cendony and chert. Heavy rnjnerals include ilmenite 
and magnetite. 

The natural vegetation is formed by a tree and 
shrub savanna. The average depth of the sand (2 
profile pits) is two feet overlying sheet calcrcte. 
The sand is usually alkalinc (See fig 1). On the 
eastern side of the study area some dunes are 
Formed. These are usuaIly covered by Terminalia 
prunioides trees and riddled with animal burrows 
- especially mice. 

Characteristically large numbers of termite mounds 
(with the resulting antbear holes) are scattered 
throughout the Kalahari-like sand. In the study 
area some of these termite mounds are of a greyish, 
clayey soil. This indicates that the sand is a more 
recent deposit on an older and deeper layer of soil. 

none 
small 
angufar 

few 
none 

loamy 
sand 

Column 
- 

B? 
13.1 

Red- 
dish 

0"- 12" 
12" -24" 

Surface Iime- 
stone and 

5 

Sub-mate:- Sheet calcrete with layer of rubble 
nebrowni 
asso. 

C. aiexandri 
- A. 

S. guexichii 
asso. and - 

, 

Surface lime- 
stone and 
calcrete 
rubble 

B:! 
BY 

6 

7 

S,  guerichii 
asso, and - 
C, alexandri 
- A. 
nebrowni 
asso. 

S. guerichii 
asso. and - 
C. alexandri 
- A. 
nebrowni 
asso. 

8 

l 

calcrete 

Greyish 

VaEIey 
community 

Alluvial soil 

AIIuvial soil 

Alluvial soil 

Skeletal soil 

brown 

1 

0" - 12" 
12H - 24" 

loamy 
sand 

Surface lime- 
stone and 
calcrete 
rubble 

Sub-strate : - Sheet calcrete 

rubble 

A, reficiens 

none 
calcrete 
rubbie 

Granular 
Sub-angular 

B, 
B.; 

Brown 

Red- 
dish ' 
brown 1 
Red- 
dish 
brown 

Greyish 

9 

10 

moderate 
none 

Brown 

Valley 
community 

Valley 
community 

Sub-strate: - Sheet calcrete 

Ioamy 
sand 

0"-12" 
12"-36" 

IP 

moderate 
abundant 

Angular 
Granular 

Angular 
Solid 

0" -48" 
48"-54" 

sandy 
loam 
gravel 

meta- 19" -24" Sub-angular loam 
C. mopane - 
- T .  
prunioides 
asso. 

moderate 
"One 

Black- 
ish 

B, 
B, 

Sub-strate: - Sheet calcrete 

few 
few B.1 

12 

none 
calcrcte 
rubble 

abundant 
none 

loamy 
clay 

sandy 
clay- 
like 

Grass on 
rain water 
pail surface 

B- 
B <  

quarzite 

Sub-strate: - Shale 

B: 0"- 9" Granular I l E; 19"- 13" Prismatic none 

Sub-strate: - Sheet calcrete 

Claylike soil 

0" - 72" moderate 
moderate 

Prismatic abundant 
few 

gravel 
meta- 
quartzite 
pebbles 

none 

Sub-anguIar 
Sub-angular 

abundant 
none 

0"-34" 
34"-50" 

sandy 
loam 

B: 
B, 

0" - 19'Yub-angular  I sandy Bn 



Table 3.  Analysis of soil samples taken From profile pits in 
study area. Otjovasat~du. 

5.2. G r a n i t i c  c o a r s e  r e d  s a n d  

Resist- 
'rofile PI t ..I an, in i. r 0-  x;o 

This sand occurs along the western edge of the 
plateau. I t  is formed on granite parent material. 
The grains are coarser than those of the Kalahari- 
like sand. Limestone occurs i n  a few isolated 
patches. The soil is usually acid, getting more so 
the deeper one goes (See Fig. 2). The sand layer on 
top of the granite i s  never more than about two 
feet thick - this explains the absence of termite 
mounds and animal burrows. The natural vegeta- 
tive cover is formed by combreturns and mopancs 
with the dominant grass being Sfipagrostis uniplu- 
mis. 

5.3. S u r f a c e  l i m e s t o n e  a n d  c a l c r e t e  
r u b b l e  

0.0038 
0.0026 

0.0036 
0.0017 

0.0046 
0.0017 

0.0017 
0.0018 

0.0017 
0.0173 

0.0139 
0.0097 

0.0096 
0.0221 

0.0034 
0.0010 

0.0022 
0.0036 

0.0046 
0.0068 

0.0072 
0.0139 
0.0020 

0.0072 
0.0038 

Ohms 

Surface limestone covers large areas on the plateau 
especially where underlain by dolomite. This surface 

8.00 
8.19 

Figure 1 .  Profile pi1 (No. E) in Kalahari-like Sand. 

4" 
L 

Grav PI 

Granite 

1200 
1400 

Figu:c 2 Frofile pit (Nu. 3) in granitic sand. 

Loamy sand 

0.0021 
0.0035 

0.0026 
0.0014 

O.nO15 
0.0010 

0.0021 
0.0061 

0.01 11 
0.0030 

0.0023 
0.0031 

0.0061 
0.0027 

0.0031 
0.0042 

0.0108 
0.0096 

0.0029 
0.0300 
0.0014 

0.0027 
0.0019 

0.0350 
0.0280 

Figuro 3. Profile pit (M. 7) in surl'dce limestone. 

0.0020 
0.0053 

0.0434 
0.0504 

7.02 
7-90 

limestone is formed in the following manner: 
rainwater percdates downward and dissolves un- 
derlying limestone; this solution then rises by capil- 
lary action to the surface and while drying deposits 
as sheets of calcrete on the surface or just un- 
derncath. In fig. 5 calcrete nodules may be seen 
in the overlying soil layer. In some areas the sheel 
calcrete has been broken by root action forming 
loose calcrete rubble. This may form ridges givinp 
the terrain an undulating appearance. The vegeta- 
tion on these calcrete ridges is usually dominated 
by Catophraciss alexandri and to a lesser extent 
by Acacia nebrownii and Sesarnothamnus guerichii 

X90 
410 

0.0238 
0.0196 

0.0322 
0.0238 

0.0308 
0.0535 

0.0728 
0.0504 

0.0406 
0.0196 

0.1260 
0.0J-16 

0,0378 
0.0378 

0.0252 
0.0182 

0.0812 
0.0798 
0.0490 

0.0700 
0.0406 

7.98 
5.12 

8000 
10 

7.11 
8.16 

2650 
1900 

6.38 
7.86 

1280 
3.20 

8.00 
8.10 

760 
R20 

8. E 0 
8.33 

155 
44 

g 

8.11 
8.01 

900 
3590 

11 

8.26 
8.06 

6.65 
6.57 
7.09 

790 
670 

460 
270 
500 

7.06 
8.34 

6.99 
7.58 

3050 
IS80 

820 
630 
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5.4. A l l u v i a l  s o i l s  

The alluvial soils occur in the broad valleys where 
the seasonal streams open out. The soils are fairIy 
deep loam, sandy clay loam to sandy loam, dark 
grey to brown depending on the degree of humus 
impregnation. The sub-soil often contains calca- 
reous nodules passing into beds of limestone. Out 
of three profile pits dug, calcrete sheets were found 
in one at 54 inches (See fig. 4) In profile pit no. 
10 a layer of quartzite gravel was found at 34 
inches. The soils are alkaline (See fig. 4). 
The soils have a low permeability. The surface 
often becomes quite loose when dry, especially with 
trampling. With heavy traffic the powdery dust i s  
sometimes up to 18 inches deep. These soils will 
be sensitive to trampling as a result of overgrazing, 
etc. Because of the depth of the soils the best tree 
growth in the study is  found here. Tree mopane, 

Acacia tortilis, 
Acacia hebeclada and 
Acacia giruffae 

occur. 

5.5. S k e l e t a l  s o i l s  

These soils are usuaIly found on the ridges of ex- 
posed escarpment areas and are formed by wea- 
thered parent material. It is seldom more than a 
few inches deep (See fig. 5). Vegetation however 
finds adequate roothoId in the crevices of the much- 
weathered surface rock from which there is com- 
paratively IittIe run-of f. The vegetative cover i s  
usually a Cornneiphora-Sterculia association. On 
the Iess pronounced slopes, with a deeper soil layer, 
a Colophospetrnurn mopane, Acacia reficiens and 
a Terrninalia prunioides association with a karroid 
shrub Iayer occur. 

5.6. C l a y l i k e  s o i l s  i n  t h e  
d e p r e s s i o n s  

These depressions are found in scattered locations 
on the plateau but are more notable along the 
eastern side. The soil is usually only about five to 
fifteen inches deep over sheet calcrete. NoduEar caI- 
Crete, up to twelve inches in diameter, is often 

t 
8" Gravel 

Sheet calcrete 
Figure 4. Profile pit [No. 8) in alluvial soil. 

Sandy loam 

Quartri t e  pebbles p~ e7.09 
Shale 

Figure 5. Profile pit (No. 11) in skeletal soil. 

Sandy claylike loam pH = 5-99 

Gravol pH= 7.38 

Sheet calcreke 

Figure 6. Profile pit (No. 12) in claylike soil. 

found on the surface of these little pans. The soil 
is alkaline and dark grey in colour (See fig 6). 
The surface is fine-grained and baked hard when 
dry. In the more frequented pans the mud is 
trampled while drying and hardened in this way. 
In some of the larger pans the surface has a table- 
top appearance covered with Sporobulus and 
Enneupogon grasses, The trees consist of Combre- 
turn irnberbe, Ziziphus mucronata and on the 
edges, tall mopanes. 

YI. V E G E T A T I O N  OF T H E  S T U D Y  
A R E A  

Stocker (1964) suggested that the term savanna 
should not be Iimited to a park landscape with 
grassland and single trees, but instead, it should 
be used collectively for Forest-, parkland- and grass- 
land vegetation of tropical climates with pro- 
nounced dry periods, because these vegetationa1 
types are generalIy conditioned by edaphic factors. 
Stockcr distinguished between moist savanna; dry 
savanna - with grass and slender trees; and thorny 
savanna - with low grass and thorny succulent 
small trees and bushes. 

The ICaoIzoveld lies within the 0-300 mm isohyets. 
This arid climate therefore produces, as already 
mentioned, only descrt or semi-desert types of soil 
and corresponding vegetation. The vegetation of the 
ICaokoveld can be divided into two main compo- 
nents: 

Arid savanna 
Desert and sub-desert. 
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The study area falls within the arid savanna, Iarger 
and more important of the two components. Ac- 
cording to the presence and distribution of the 
plants in the study area, two of the five physio- 
graphic components of a savanna that were re- 
cognized by Hopkins, occur within the study area: 

tree savanna. 
shrub savanna. 

In the study area i t  was found that the latter 

two occur in a combined form in some localities. 
They both however, also occur in the study area 
as pure physiographic units. It was possible to sub- 
divide the physiographic components of the study 
area vegetation into several smaller communities. 

6.1. T r e e  s a v a n n a  o n  s a n d  

6.1.1. Colophosperrnum mopane tree savanna on 
granitic sand. 

Map 1. 
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6.2. T r e e  a n d  s h r u b  s a v a n n a  o n  K a -  
l a h a r i - l i k e  s a n d ,  g r a n i t i c  s a n d  
a n d  a l k a I i n e  s o i l s  

6.2.1- Colophospermum rnopane - Acacia refi- 
ciens - Terminalia prunioides association. 

6.2.2. Colophospermum mopane - Terminalia 
prunioides - Combretum apiculaturn association. 
6.2.3. Combretum apiculatum - Colophosperrnum 
Mopane association 

6.3. s h r u b  s a v a n n a  o n  c a l c r e t e  
r u b b l e  a n d  a l k a l i n e  s o i l s  
6.3.1. Colophospermum rnopane - Catophracfus 
alexandri shrub savanna. 

6.3.2. Catophractus alexandri - Acacia nebrownii 
association. 

6.3.3. Sesumotharnnus guerichii association. 

6.4. V a l l e y  c o m m u n i t y  o n  a l l u v i a l  
s o i l s  

6.5. C o m m i p h o r a  - S t a r c u l i a  a s s o -  
c i a t i o n  o n  r o c k y  o u t c r o p s  

The terms used are modified after Hopkins (1965) 
and Tinley (1966). Tree savanna: Stands of trees not 
forming a dense canopy, the crowns being spaced 
from touching, in aggregations, te more than twice 
their own crown diameter apart. The ground layer 
is formed dominantly by grass with shrub in scatter- 
ed localities. Tree and shrub savanna: Trees are 
scattered, with shrub and grasses forming the domi- 
nant vegetative cover. Shrub savanna: When trees 
are absent and herbs and grasses form, apart from 
shrub, important components of the vegetative co- 
ver. 

6.1.Tree s a v a n n a  o n  s a n d  

6.1.1. Colophosperrnum mopane tree savanna on 
granitic sand 

Only a small fraction of the study area is covered 
by a true tree savanna. This is in the western section 
of the study area on secondary deposited granitic 
sand on valley alluvial soils. The tree canopy is 
formed mainly by Co1ophosperrnum rlropane trees, 
with a relative density of 58 per cent. Although some 
of the mopane trees reach heights of up to 30 feet, 
the average height is 19 Feet. 

Although mopane is deciduous, it never loses all 
its leaves completely except after heavy frost. New 
leaves are usually formed from about August during 
the spring flush. They flower from about February 
to March. In the study area mopane trees are some- 
times defoliated in patches by the rnopane "worm" 
- Gonirnbrasia belina and to a lesser extent, the 
thorn tree emperor moth G. maja. This defoliation 
usually occurs in patches during the summer months 
(January - February). The defoliated mopane trees 
then usually have a second leaf growth soon after, 
from March to May. 

The mopane "worm" is protein rich and is gathered 
by the Ovambos as a delicacy. The inhabitants of 
the Kaokoveld, apart from the small hunter gatherer 
TjirnbaTjirnba group (B. Grobbelaar pers. corn. 
1968), however do not eat the caterpillars, A zebra 
(Equus burchelli) was once observed in the study 
area picking the catexpilIars from shrub rnopane 
and apparentIy eating them. Centipedes also feed 
to a large extent on these caterpillars. 

Another component of the tree canopy is Com- 
brefum apiculalum. This is the only locality in the 
area where $hey have a tree growth form with an 
average height of 12 feet. An occasional tall Boscia 
albifrunca and Terminalia prunioides also contri- 
butes to the tree canopy. 

Table 4. Species composition and differentiation of the ttee Iayet in the Colapkospermurn mopane tree savanna. 

Average distance: 31.6 feet. 
Trees per acre: 42.7. 
Average basal area per tree: 81.11 sq. inch. 
Basal area per acre: 2563 sq. inch. 
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On the average the variety of shrub in this vege- croachment by shrub savanna elements; apart from 
tafion type is poor (See table 5), the most promi- shrub mopane aIso Cornbreium apiculatum and Ca- 
nent being shrub mopane. In the ecotones of this iophractes alexandri. Other shrubs which occur 
tree savanna, and in localities where the tree canopy throughout this community are: 
has been destroyed by elephant, one finds an en- 

Monechma genistifolium 
Crofon subgratissimus 
Commiphora pyracanthoides 
Montinia caryaphyIlacea 
Rhigozumrn brevispinosum 

Table 5. Species composition of the more comnlon shrubs in the Colophospermun~ ?nopane t e e  savanna. 

Figure 7. Mean and maximum height and width of crown 
and mean distance from the point for the four dorninani 
tree species in the Colophospermum rnopane tree savanna. 

Species 

Tree species Shrub species 
Coiophospermum mopane Colopl~ispermti~n mopat~e 
Cotnbmtum apicrilaiurn Combre!uni apiculatiim 
Boscia albitrunca Mol~echrna genistifoium 
Termir~alia prunioides ~Wontina catyophvllacea 

In the sandy washes PechueE-Loeschea Leubnitziae 
forms dense stands. 

Average distance 
From point [Feet) 

The grass cover is dominantly formed by Stipa- 
grostis uniplumis, Aristida meridionalis, Schrnidtia 
kalahariensis. 

6.2. T r e e  a n d  s h r u b  ( t h o r n  s h r u b )  
s a v a n n a  o n  K a l a h a r i - 1 i I t e  s a n d .  
g r a n i t i c  s a n d  a n d  a l k a l i n e  s o i l s  

NO of points or 
occurrence 

Combreturn apiculatum 
Col~phosperrnum mopane 
Monechma genistifoliurn 
Montinia caryophy llacea 

Catophractes alexandri 
Commiphora pyracanthoides 

Croton subgratissirnus 
Rhigozurn brevispinosum 

Pechuel-loeschea reubnitziae 

This physiographic component forms one of the 
major vegetative cover types found in the Kaoko- 
veld between the 100 mm and 300 mm isohyets. 
It also carries the richest mammal and bird life 
of the region. 

34.4 
16.4 

6.2.1. Colophospermum mopane, Acacia reficiens 
and Terminalia prunioides association. 
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This vegetation type covers a large portion of the 
study area along the escarpment on to the edge of 
the plateau. I t  aIso covers the hills on the plateau 
in the study area. Throughout the rest of the 1Cao- 
koveld and the Etosha National Park to the west 
of Otjovasandu it contributes a major portion of 
the vegetative cover. It is also the most preferred 
vegetative cover for blaclc rhinoceros, mainly due to 
the great variety of foodplants and protection 
offered. 

This vegetation type may also be called the taIl 
shrub savanna, especiaIly in areas where the sail 
deepens. This community can be divided into three 
strata, viz. a tree canopy, a shrub layer, and a 
ground layer. 
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Plate 2.  ,'l vtew of the Culoplrospernrrrln rfroplr):rh. Acncro reflc*ctrc. Ier~rt~rrrrliu prurriordcs associatrr>n. 111 frclnt (Ilntn the 
lelt) is an A. refic~ens and C. MOpOllE ivhilc In tl?c bac!cp-ou~td (cenzre) a I .  J I I I I I I ~ C ~ ~ ~ L ' S  is !cm. (P110t0: W. P. S. foubert). 

/ 

The tree canopy is formed by tall, usually single 
boled mopanes, especially on the edges of little 
depressions or omurambas where rainwater collects 
during the rainy season. Boscia albitrunca, Maerua 
schinzii and an occasional Combreturn imberbe 
and Ziziphus rnucronata also contribute to the ca- 
nopy. This stratum is between fifteen to twenty 
five fect high. In areas where the soil i s  not very 
deep viz. the hills in the escarpment zone, this 
stratum is sometimes absent. 

The second stratum is formed by a great variety 
of shrub. These shrubs are usually multistemmed 
and between six to fifteen feet high. The domi- 
nant components of this second stratum are CoLo- 
phospermum mopane, Acacia reficiens and Ter- 

Figure 8. Mean and rnaximunl height and width of crown 
and mean distance from the point for the Four dominant 
tree species in the Colophospermum mopatre, Acacin reii- 
c i e ~ s ,  and Terrninnlia pru~rioidss association. 

Tree species Shrub species 
Acncia rejiciens Pet alidirrm en~lar ia~lum 
Colop~lospern~urn rnopnne Colop!rosperrnr~nr rnopalle 
Tcrminalia prunioides Moneclrr?ra grtrrstifoliurn 
Acacza rircl!!fcra specres Greruia species o 5 10 

Ccrtlinalrs LCI- 20 Peet 



minalia prunioides, from which this community's 
name is derived. A. ~eficiens is a shrub and is 
sometimes parasitized by Loran! hus elegantisi- 
mus. 

Some ather shrubs which also occur are: 

Acacia mellifera ssp, detinens 
A. erubesceas 
A.  nilotica 
A. senegal var. rostrata 
Cordia gharaf 
Dichrostaclzyzys glomerata 
Croton gratissimus 
Albizzia anthelmintica 
Croton subgratissimus 
Adenolobus gariaensis 

Combreturn apiculaiurn also form a part of this 
stratum in some areas of the study area, especially 
in the ecotones to the west but are very seldom 
present in large numbers. On the rocky hills in the 
western portion Acacia ataxacantha is sometimes 
found. At a few waterholes Combreturn waltii is 
also present in small numbers. Sesamothamnus gue- 
richii and Catophracfes alexandri is represented 
b y  a Eew individuals only. 

The ground layer is formed by a great variety on 
shrubs, herbs and grasses, expecially in areas wherc 
the tall shrub layer opens out on the plateau. Thr 
more important shrubs are represented by: 

Grewia bicolor 
Grewia villosa 
Grewia tenax 
Grewia flavescens 
Mundulea sericea 
Maerua paruifolia 
Amphiasma merenskyanunz 
Otoptera burchellii 
Barleria senensis 
Nelinus integrifolius 
Asparagus denudatus 
T r i a s ~ i s  nelsonii var. austro-occidentalis 
~ o s c h  f oetida 
Moniirnia caryophyllacea 
Gossypium friphyllum 
Lyciurn bosciifoliurn 
justica odora 
Veronia civnerascens 
Lantana dinleri 

Young plants of Acacia species and Terminalin 
prunioides occur in large numbers. In areas where 

PIalc 5 A I,i~du. ollu 0 1  t l ~ c  an~mala which shuw a p t c i e r c ~ i c c  tur the denser vcgcle~ion of the C. rnupune. ;l. re/tcre?rs 
T .  pruiliordcs assuci:illon. (Pl~olo: !Y. P. S. Joubert). 
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~ ~ b ! ~  6. species composition and differentiation of the tall shrub layer in the Colophospermum ,nopane, Acacia reficiePls and 
Termina!ia prunioides a ~ s ~ c i a t i o n .  

Species 

Acacia reficiens 
Colophospermum 

mopane 
Terrninalia prunioides 
Acacia mellifera spp. 

detinens 
Boscia foetida 
Combretum apiculatum 
Boscia albitrunca 
Croton species 
Sesamothamnus 

guerichii 

Total 

Average distance: 21.5 feet. 
Trees per acre: 94.23. 
Average basal area per tree: 117.29 sq. inches. 
Basal area per acre: 11 020 sq. inches. 

Table 7. Species composition of the more common shrubs in the Colophospermum mopane, Acacia reficiens, Terrninalia pm- 
nioides association. / 

Species 

Petalidium engleranum 
Colophospemurn mopane 
Monechma genistifoIiurn 

Grewia species 
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Croton species 

Boscia foetida 
Acacia reficiens 
TerminaIia prunioides 
Dichrostachys glornerata 
Montinia caryophyllacea 
Catophractes alexandri 
Acacia ataxacantha 
Gossypum triphyllum 
Acacia mellifera ssp. detinens 
Combretum apiculatum 
Acacia erubescens 
Berchemia discolor 
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the ground is more alkaline Catophractes alexandri 
and karroid shrub occur, represented by the follow- 
ing species: 

Monechma genistifolium 
Leucosphaera bainesii 
Petalidiurn e~zgleranurn 
Leucas pechuelii 

M .  genisrifotium seems to have a large range 
throughout the study area. 

Herbs are also well represented in this community, 
the more common being: 

Blephcaris obmitraf ra 
Plectrant hus hereroensis 
Dicomu tomentosa 
Tribulus terrestris 
Bareria anceolate 
Hibiscus caesius 
Aptosimum angustifolium 
Geigeria ssp. 
Cleonee diandra 
Cleonre suffruticasn 
PefaIidium coccineufn 
Hibiscus rnicranthus 

The grasses that occur are mainly: 

Stipagrosiis hirtigluma 
Arist ida rkiniachloa 
onto the hills 
Anthephora schinzii 
Triraphis ramosissima 
Stipagros tis uvripluaris 
Heteropogon contortus 
Tragus racernosus 

Rhynchelytrum sp., into the omurambas Bothrio- 
chloa radicans and Urochlaa brachyura. Other 
shrubs and herbs common in omurarnbas are 
Lvciurn frolhae. Petalidiurn coccineum the cypera- 
ceae eg. Cyperus fulgens; Iusticfa platysepala and the 
creepers Rhynchosia ssp. and Ipomoea arachnosper- 
ma 

6.2.2. The Colophospermum mopane, TerminaIia 
prunioides and Comb return apiculatunz association. 

This association is Found on the coarse granitic 
sand and in the western part of the study area. 

The vegetation composition is very much the same 
as the Former community. It mainly differs in that 
Combreturn apicuiatum replaces Acacia reficiens 
which is completely abscnt from this community. 
The former, together wit11 Terarinalia prunioides 
are the dominant species. 

Two other species quite common in this communi- 
ty, but which only seldom occur in the former are 
Commiphora pyracanihoides, which is also present 
in a large number of seedlings and Sesarrtothnm- 
nus guerichii. The latter usually occurs more to thcl 
eastern side of the community in the ecotone with 
the neighbouring community where the soil is more 
all~aline.  

Figure 9. >lean and maximum height and width of crow, 
nnd mean distance from the point for the four dominan' 
tree species in the Colopliosperrn~ir?r mopone, Ter~ninaf j ,  
pruvioides, Co~nSretur?r npicz~laium associat~on. 

Tree species Shrub species 
Co~~rbrctum apicttlazir?7r C o ~ n b r e f u t n  apiculaiiirt~ 
Tcr~rii??alia pruizioides Colophospernrut~r l~rnpane 
Colophospern iu~n rtropme Can~rniphora pyracan- 
Sescrrnothn~nrzlrs guerirlrij I hoic'es 

Caiopllractes nlexarrdri 

The Colophospenaum 7nopane are usually present in 
the Form of trees between fifteen to twenty five 
feet high. The Terminalia prunioides is also usuall! 
taller than in the formes community and may reaclz 
heights of twenty feet. Combretun1 apiculatunr 
never reaches heights of more than ten feet but 
forms a dense growth in patches. Catophractes 
alexandri occur in scattered Eocalities throughout 
the community. Boscia albifrunca occurs but B 
foeiida is absent. 

The variety and number of shrubs in this associa- 
tion is noticeably less than in the previous plant 
association. 

Monechma genisfif oIiun7 
Montinia caryophyllacea 
Croion ssp. 
Mundulea sericea 
Greztria ssp. 
Catophractes alexawdri 
and young plants of 
Terminalia prunioides 
Commiphora pyracanlhoides 
Conrbret urn apiculatum 

and shrub mopane constitute the sole members of 
this layer. 



~ ~ b l ~  8 ,  The species composition and differentiation of the tree layer in the Colophospermlrrrt mopane, Terrninalia prunioides, 
Cornbrefum apicu/nium association. 

Species 

Combreturn apiculaturn 
Terminalia prunioides 
Colophospermum 

mopane 
Sesarnothamnus 

guerichii 
Camrniphora 

pyracanthoides 
Boscia aIbitrunca 

Total 
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Average distance: 24.7 feet. 
Trees per acre: 71-39. 
Average basal area per tree: 128.78 square inches. 
Basal area per acre: 9064 square inches. 

Table 9. The species composition of the more common shrubs in the C~lophospermum mopane, Terminalia prunioides and 
Combreturn apicuiaium association. 

The more common herbs are: 

Species 

Cleome diandra 
Heliotropiurn giessii 
Barleria IanceoEata 
Helichrysum tomentosulum 
Hibiscus rnicr~nthus 
]us f icia platysepala 
Triaspis nelsonii var. austro-occidenialis 
CEeome elegantissima 
Heliof ropium ovalif aliurn 
Nelsia quadxangula 
Veronia poskeana 

Neorautanenia amboensis 
Lantana dinteri 

Average distance 
from point (feet) 

A wide variety of grasses occur, the following 
which are the more conspiciaus: 

A ristida rneridionalis 
Pogonarthria fleckii 
Aristida rhiniochloa 
Rnthephora schinzii 
Stipagrostis uniplurnis 
Rhynchelyfrum uiltosum 
Schmr'dtia kalahariensis and 
some Enneapogon species 

No. of points of 
occurrence 

Combreturn apiculatum 
Colophospermum rnopane 

Cornrniphora pyracanthoides 
Catophractes alexandri 
Terminalia prunioides 
Grewia species 

Montinia cayophyIlacea 
Monechma genistifolium 
MunduIea sericea 

Acacia senegal 
Croton species 

19 
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11 

8 

6 

7 

6 

2 
1 

1 

I 

12.1 

15.5 

12.1 

9.8 

9.8 

18.1 
12-3 

17.0 

16.0 

5.0 

4.0 
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frequence 4'0 density % 
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12.6 
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1.4 
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6.2.3. Combreturn apiculatum - Colophosperrnri~r~ 
ntopane association 

This association occurs along the eastern side of  
the Landskrone ridge and south of the Sesfontein 
road. The sand is about two to three feet deep and 
the surface is nearly always loose - hampering 
movement. In some localities it may be more coni- 
pact with pebbles and stone, usually rnetaquartzitc. 
Iying on the surface. This area i s  riddled witli 
antbear holes. 

The vegetation consists of scattered mopane trccc. 
fifteen to twenty-five feet high. These trees ale 

seldom single boled, the usual number of trunk.; 

Figure 10. Mean and maximu~n height and width of cl.on 11 
and meail distance from the point for the Four dorninarjt 
tree species in the Cowrbret~rrn npiculatzrm, C o l e p h o s p e t ~ r t r ~ . ~  
??ropo?re association. 

Tree species Shrub species 
Combrerum apiculalurn Colnbr~iurrr apiclrlar~rr?r 
C ~ l o p h o s p c r r t z l r ? ~ ~  ??lopatre Colophospernru~n lnnpnllr 
Boscin allritrur~ca C o ~ n ~ n i p h o r a  py racntz- 

11 5 10 20 Terl7rinrrlru prurrioidcs 
I I L l fact 

ihoides 
h.lor~cclr?na g~~list ifoIium 

Pl i~  tc 4. 7 11c L ( > r ~ ! h r e t ~ i r f !  r ~ p ~ c t d i o i ~ l t t ~  and CoIophospcrtniit~r rtro~~ir~:c~ ii5sr)c.lallon. I P I~n tc j  : \V PP. S. joubert). 
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Plate 5. Showing a densc stand ol grass in the Cnr~rbruiunz r~pic~tlrrll~nr and Coluplresper?~rur?l ~rropnire assnciauon 
(Photo: U'. P. S. Joubert). # 

being two or three. Some of the trees show browsing 
damage by elephant. Boscia albitrunca occur thin- 
ly scattered throughout the area, farming trees up 
to twenty-five feet in height. Terrninalia prunioides 
and Combreturn imberbe mostly occur in the eco- 
tones. 
A dense growth of Combretunr apiculafum f ~ m s  
a substorey six to fifteen feet high. C. apicu!afum 
usually occurs in coppice-like stands with an aves- 
age height of eight to nine feet. These stands are 
up to nine feet in diameter. Occasionally they will 
form a tree-like growth up to fifteen feet high. 

C. apiculatum is one of the first plants to defoliate 
with the onset of winter. Also in this layer, one 
finds shrub mopane, Cat opkracfes alexandri in iso- 
lated patches but more abundant towards the eco- 
tone, and Montinia caryophyllacea, being quite 
numerous in certain localities. Rhigoz~1131 brevispi- 
rzosum is also found in small numbers. 
Certain shrubs occur in the grass layer; of these 
Commiphora pyracanfhoides is one of the most 
prominent. This plant is excessively excavated by 
elephant who eat the roots. Petalidium engleranuln 
and Monechrna genistifolium also have a wide di- 
~trlbution throughout this plant association. Occur- 
ring in the ecotones are: 

Grewin bicolor 
G. f laaescens 
G .  tenax 
Leucospkaera bainesii 

Same herbs which occur are: 

Harpagophylum procumbens 
Heliotropium giessii 
CeIosfa inearis 
Nelsia quadxarsgula 

6.3. S h r u b  s a v a n n a  o n  c a l c r e t e  
r u b b l e  a n d  a l k a l i n e  s o i l s  

6.5.1. Colophospermum lnopane - Catophractes 
alexundri shrub savanna. 

This vegetation type occurs mainly on the red ICala- 
hari-like sand which covers a large portion of thc 
piateau in she study area. It  occurs from the hills 
in the east to the Colophospennunt mopane - 
TetminaIia prunioides - Combreturn apicul~tu~lr 
association in the west frequently along the omu- 
rambas. Tall trces farm a very insignificant portion 
of this vegetation type. 



These trees arc: :Llundulcn sericea 

Colophospcrnrur~l lrzopnnc 
Boscia alhit ru~rcn 
Terrninaliu prunioides 
Conrbretunt i ~ n  herhe 
Lonchocarpus nelsii 

Lyciuln zrothnc 
Elephanthorr~~fzu suffrtrticnsa 
Gossypiurn iriphyllu~tl 
Gremin lenos 
Greutia hicolor 
!lfonechmg divnricata 

The shrub Iayer is formed mainly by shrub mopanc Otoptera hurclreliii 
and Catoplrroctes aiexandri. The shrub mopane 
occlrr in coppice stands up to nine feet in diameter The mOSt C Q ~ S ~ ~ C ~ O U S  and dominant cover of 1  is 

and three to four feet higl1,  hi^ growth fornl is a ~ s o c i a t f ~ n ,  howcvcr, is formed by perennial Eras. &S. 

usually Fire and,or  frost induced, localities They form t t l f ~ s ,  sometimes widely sparated a th 
where these shrubs find protection against fire; viz. a well defined erosion Pavcmcnt- Fhc most ccm 17- 

termite mounds, they grow into large trees. Other mQfl perennial grass is Alft f~ePhor~ ptrhescr *S 

shrubs that occur are: Some other grasses are: 

Comrniphvrn pyracant/roides 
Leucosphaern bainesii 
Grea>ia villosa 

Eragrostis ni~tdensis 
Schmidtia ltalahariensis 
Neteropogon contortus 

Table 10. The species compmsitiuri and diricrcnliation or rhc tree Isye: ill  l h c  Corr~bre!t~rrr crpic~rlu::;rri. Coloplrosprr)?~ur?i rirop( 'c 
associalion. 

Average distance: 27.5 feet. 
Trees per acre: 58.44. 
Average basal area per tree: 39.03 square inches. 
Bzsal area per acre: 9750 square inches. 

S p c c i t s  

Combreturn apiculnturn 

Colophospcrmunn 
mopailc 

Boscia albilrunca 
Terminalin przlr-tioides 

Combrcturn imherbe 

Totill 1 1 99 1 0 0  1 3909.03 1 99.0 / 100.0 1 94.7 2 ~ 9 . 7  

Table 11 Species corrlpositiun of the more comnlon shrrrhs III the C C I ~ I F ~ ~ C ~ I I I I I  n p i c ~ i l u t ~ i r ~ ~ .  C o E u p l ~ v s p e r ~ ~ r ~ ~ r t ~  ~r lopn~re ,  assoc - 
tlon. 
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Plate 6. The C o l o p l r o s p ~ ~  rrrur>r rrtoputrc - Cufi~plrmcres ulcrorr.lri shrub  savanna. The tall irees in I he haukgruurid nlarlcs a 
drainage line. [Phnto: W. P. S. Joubert). 

'late i, The i?!flut.nct of  f i re on ~ t ~ l ~ j h  nlopane. Note how ~ h c  r~cw shoots arc formed fl.urn thc base. 



Panicum coloratum 
Enneapogen cenchroides 
Enneapogon brachystachus 
Urochloa brachyura 
Tragus racemosus 
Aristida ef fusa 
Stipagrostis uniplumis 
Bothriochloa radicans 
Stipagrostis hochstetteriana var. secalina 
Eragrostis porosa 
Eragrostis superba 
Rhynchelytruwz villusum 

Pogonarthria fleckii and Eragrostis annulnta form 
the main annuaI grass cover. Underneath the talI 
trees pure stands of Cenchrus ciliaris sometimes 
occur. Triraphw fleckii occurs in dense stands in 
isolated localities, 

Table 12. Species composition and basal cover of the ground 
Iayer in the Colophospermurn mopane, Coiophructes alexan- 
dri shrub savanna. 

Basal strikes recorded: 96. 
*"' O/O Basal cover: 2.00°/o. 
**  Total basal strikes recorded: 496. 
** Total OIQ basal cover: 24.90. 

I 

Grasses 

* A strike was recorded every time the selected spoke 
touched the ground within a shrub mopane or Cat#)- 
phractes stand. 

:*  C. mopam shrub and C, alexandri community excluded. 

Shrubs and Herbs 

*Colophosperrnum mopane 
*Catophractes alexandri 
Leucosphaera bainesii 

Gossypium triphgrllum 

Sub Total 1 457 1 94.2 122.90 

Basal 
Strikes 

O/o 

Re!. 
Fre- 

quenw 

Herbs do occur in a very large variety. The most 
common are: 

*/o 
Cover 

Helichrysurn tomentosulurn 
Hibiscus caesius 
Senecio marlothianus 
Geigeria ornativa 
Harpagophyturn procumbens 
Petalidium nariable 
Plectranthus hereroensis 
Hibiscus calyphyllus 
Abutilon fruticosum 
Geigeria acaulis 

Basal 
Strikes 

35 
22 

7 

5 

Anthephora pubescens 
Pogonarthsia fteckii 
Eragrostis annulata 

Eragrostis denudata 
Aristida effusa 

Schmidtia kalahariensis 

Stipagrostis uniplumis 
Cenchrus ciliaris 
Heteropogon contortus 
Stipagrostis hochstetteriana 

var. secalina 
Bothriochloa radicans 

Panicum coloraturn 

Enneapogon cenchroides 

Enneapogon brachystachyus 

Eragrostis porosa 
Urochloa brachyura 

Tragus racemosus 
Rhynchelytrum villosurn 

Eragrostis superba 
Tragus berteronianus 

Setaria verticilliata 
Aristida meridionalis 
Setaria pallide-fusca 
Stfpagrostis hirtigluma var. 

patula 

Climbers occur in reIatively large numbers especial- 
ly during the rainy season. They are: 
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Mainly due to the rank grasses this association i s  
poorly utilized by game. 
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6.3.2. Catophractes alexandri - Acacia nebrownii 
association 
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Platc P. An elcpliartl in IIICjl>iIIlt rcld fPliotu l\'. P. S Ir~ul~rl.tl 
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ridges is usualty short and early successional main- 
ly due to poor humus and lime-rich soils. The 
dominant vegetation is formed by Catophractes ale- 
xandri and two to three-stemmed Acacia nebrownir 
with a height of about 8 feet. The ground layer is 
formed by karroid shrubs: 

Monechma genistifolium 
Leucosphaera bainesii 
Petnlidiurn englerianum 
Leucas pechuellii 

The grasses are short, mainly annual, Anthephora 
schinzii being the most common. These ridges with 
the short vegetative cover are sometimes utilized 
by springbok. 

Figure 11. Mean and maximum height and width of crown 
and mean distance from the point for the Tour dominant 
tree species in the Sesalnot l~a~tr~us  gucriclrii association 

Tree species Shrubs specics 
Sesamolharnnus guerictzii ~atopltractes alexandri 
Terminalia pmniaidcs CoiopIrosper~nrinr mopane 
Combreturn apiculatl~rn co?~rbrelu!ti apicrrlatunl 
C o b ~ h o s ~ e r ~ t ~ n !  mopane Rl~igozutt~ brerispinosurn 



Plate 9. Cnioplrructes alexnndri (centre) Acac!a nebroutrlii (left) association. rate the karreid-like shsu bs in the fureprourid. 
In right hand corner i s  a Grewra bicalor. (Photo: W. P. S. Joubert). 

Plate 10,  Iypical growth form of a Carophracres ~fle.~ulrdri shrub. (Photo W. P. S. Joubert). 



PHYSIOCRAFHTU. EDAFHIC. VE(:ETATIVE CFfAKACTEHISTfCS. ETOSHA KATIOSAL PARK 27 

Pldle t l .  Thc Susn~rruil~nnrnus guerichr~ association. (Pholo. W. 

6.3.3. Sesamothamnus guerichii association. 
This association occurs in the northern section of 
the study area. It is not clearly definable as most 
of the members of the other associations occur here 
in an extremely mosaic pattern. The soil is very 
alkaline with calcrete rubble on the surface, in some 
areas hampering movement, 
Sesarnothamnus guerichii is not only the dominant 
element but also has a uniform distribution 
throughout the association. In some areas however, 
as eround Otjikowares cast of the 0hopoho road, 
they occur in dense stands. 
Mainly due to the shallow soil the tree growth 
in this area is usuaily stunted as shown in table 
13. Large trees however also occur in certain areas, 
and especialIy along the lringes of the pans they 
are usually taller. Trees that occur are: 

TerminaEia prurrioides 
C~~ophos~ermurn mopane 
Combreturn apicuiatum 
Ziziphus mucronatcr 
Boscia f oetida 
Acacia nebrownij 

The shrub layer is formed mainly by Catophractes 
a ~ e ~ ~ n d r i  and Rhigozum brevfspinosurn, which 

Pure stands in some localities, and also shrub 
mopane, 

d 

Grezuia bicolor 
Montinia caryophyllacea 
Petnlidium engieranutn 
~Monechma genistifolium 
Mundu!ea sericea 
Maerua paruifolia 

Herbs are well repres~nted by: 
Blepharis obrniirata 
I-iiernia angolensis 
Helichvysuwl fornentasulurn 
Euphorbia glanduligera 
PEilztPlus f ructicosa 
Nelsia quadrangularis 
Pseudogaltonia peckuelii 
Melhania spp. 
Dichotowra tamentosa 
Lantana angolensis 
Trihulus zeyheri 

A creeper sometimes found in the shrub mopane 
and Catophractes alexandri i s  Dolichos axallaris. 

Grasses are: 
Ant hephora pubescens 
Schmidtia kataharienses 
Urochloa brachyura 
Stipagrostis hirtiglurna 
Pogonarthria fleckii 



Stipagrostis uniplumis 
Boihriochloa sadicans 

Acacia tortilis ssp, heteracantha 
A.  hebeclada ssp, hebeclada 
A.  giraffae 

Other trees contributing to this canopy are: 
6.4. V a l l e y  c o m m u n i t y  o n  a l l u v i a 1  
s o i l s  Acacia senegal var. rostrata 

A.  rnellifera ssp. delinens 
The vegetation in this community shows the best Lonchocarpus nelsii 
growth, the trees usually being taller and the grass A. erubescens 
cover denser and higher than anywhere else in the Aibizzia ant helmin tica 
study area. Boscia albitrunca 

The distribution of some trees is confined to this Colophospermu~n mopane also occurs and along the 
area. They are: stream edges may grow to 45 feet tall. Other elc- 

Table 13. The species composition and differentiation of the tree layer in the Sesa~lrallznrnnus gcrerichii association. 

Average distance: 21.4 feet. 
Trees per acre: 95.1. 
Average basal area per tree: 264.84 square inches. 
Basal area per acre: 66200 square inches. 

Table 14. Species composition of the more common shrubs in the Sesa~nothan~~ius guerichii association. 
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,ents a150 found in the ecotones are Sesnmoth~m- 
guerichii and Catophractes abxandri are corn- 

man in some localities with scattered Acacia plc- 

brownii. Other shrubs are: 

Gossypium triphyllum 
Grewia bicolor 
Grewia villasa 
Monfinia caryophyllacea 
Mundulea sericea 
tyciurn bosciifolit~rn 
Grewia tenax 
Adenium boehmianum 

Herbs are also very common, the following occur- 
ring: 

Nerine duparquetiana 
Cyperus f ulgens 
CIeorne eIegantissima 
Cassia italica var. micrantha, 
Raphionacme ssp. 
Ammochnris coranica 
Cleome diandra 
Pefalidiuwt coccineum 

This community is very popular and is frequented 
by a Iarge number of zebra, gemsbolz and spring- 
bok. In areas where overgrazing occurs are found: 

Pechuel- Loeschea Ieubplitziae 
Indigof era pechuellii 
Bidens biternata 
Leucas pechuellii and 
Tribultcs terrestris 

The latter is very conspicuous in the early rainy 
season. Crotalaria podocarpa sometimes forms pure 
stands during good raifall year. Other legumes 
occurring are: 

Indigofera raufanenii 
Sylitra biflara 
Lessertia benguellensis 

Seeds formed by all the latter species support a 
large number of guinea fowl in this area. 

A creeper sometimes encountered i s  Cyphos ternma 
=P. 
A great variety of grasses also occur in this com- 
munity. The dominant grass cover is formed by: 

Anthephora sckinzii 
Schmidfia kalahariensis 
Monelytrum luederitzianum 
Enneapogon brachystachyus 
Cenchrus ciliaris 
Rhynchelytrum villosu~n 
Panicurn coloratum 
Eragrostis porosa 
Aristida ef f u a  
Slipagrctstis uniplumis 
Eragrastis totifer 
Emgrostis superba 
Heferopogon contortus 
Bothriochloa radicans 
h g u s  racemosus 

Where streams debauch anto these valleys, stands 
of Sorghum verticiEljfEoram sometimes occur, 

Table 15. Species composition and basal cover of the ground 
layer in the valley community. 

Grasses 
Easal 
Strikes 

quency 

Anthephora schinzii 
Eragrostis porosa 
Schmidtia kalahariensis 

Aristida effusa 

Monelytrum luederitzianum 

Stipagrostis uniplurnis 

Setaria paflidefusca 
Eragrostis rotifer 

Enneapogon brachystachyus 

Eragrostis superba 

Cenchrus ciliarjs 
Heteropogon cantortus 
Rhyncheolytrum villosum 
Setaria verticillata 

BothriachIoa radicans 

Panicum coloratum 

Tragus racemosus 
Stipagrostis hirtigluma 

Aristida rhiniochba 

Urochloa brachyura 

Sub Total 1 406 1 91.3 120.65 
Herbs 

Total basal strikes recorded: 443. 
Total O/o grass cover: 20.65%. 
Total O10 basal cover: 22.55%. 

Tribulus terres tris 

Gossypium triphyllum 

Cyperus fulgens 
Unidentified herbs 

Cassia italica ssp, micrantha 

Cleorne diandra 

6.5. C o m m i p h o r a  - S f e r c u S i a  a s s o -  
c i a t i o n  o n  r o c k y  o u t c r o p s  

This association only occurs in rocky outcrops on 
the dolomite ridges in the study area. These rocky 
outcrops are strikingly covered by several Com- 
miphora species, viz. : 

Sub Total 1 37 1 8.3 1 190 

TOTAL 443 99.6 22.55 
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Plate 12. Typical rocky outcrop community. 1Photu: W. P. S. Joubert) 

C .  multijuga 
C .  glaucescens 
C .  mailis 
C .  czenato-serrata and 

also by Sterculia quinqueloba and S. africana. 

Other trees that occur are 

Vangueria infausfa 
Berchernia disco!or 
Acacia nilotica 
Ficus cordala 
Acacia senegal var. rostrata 

Combreium apicuiatum sometimes occurs in a large 
tree growth form. Due to the large number O F  
fruitbcaring trees this community harbours a great 
variety of fructivorous and inscctivosous birds 
during the spring and summer months. This tree 
layer is fully deciduous. 

A few shrubs occur here: 

Euclea divinorum 
Barleria senensis 
Manuleopsis dinteri 
Acacia ataxacantha 
Hicrnia angolensis 

and also stunted growth of Tern~inalia prunioidcs. 

Herbs occurring are: 

Peliostomum leucorrhizum 
Sesamul?~ schirlzianum 
Banamia schizantha 
Rogeria adenophyIIa 
Blepharis obwritratru 
Aptosimurn spp. 
Piectranthus hereroensis 

Grasses that occur are mainly: 

Sfipagrostis uniplumis 
Triraphis ramosissima 
Dant haniopsis dinteri 

VII. A B S T R A C T  

The western Etosha NationaI Park may be dividcd 
into three physiographic regions, viz. the coast*~l 
desert, the escarpment and the inland plateau. l 
study area was selected on the ttansition betwecq 
the escarpment and the inIand plateau. The soi's 
tend to be shallow, alkaline, high in water-solub e 
salts, poor in phosphates and nitrogen content. Tlie 
study area falls within the arid savanna. The veer- 
tation is sub-divided into nine smaller association<. 
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Combret urn apidalum arroc~atlon 
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