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Tab l e 4. Maximum and m1n1mum values of the chemi cal analyses of different 
organs of five woody species . 

% Organic % Digestible Cru de Acid 
% Moi sture ma t erial organi c protei n di gest i ble 

mat erial fibre 
Max M in Max M in Max M in Max M i n Max M in 

Acacia alb ida 
Shoot s and leaves 74 47 97 9l 47 23 18 7 57 30 
Leaves 65 50 96 89 49 20 17 6 58 35 
Green pods 75 64 89 94 61 43 B 5 40 27 
Dry pods 23 0 97 93 69 53 10 4 41 26 
Litter B l 87 66 45 23 - - - -
Acacia er i oloba 
Shoots and leaves 65 38 97 91 52 25 13 5 54 21 
Leaves 67 42 97 91 50 29 13 7 61 32 
Green pods 66 29 97 93 71 40 9 6 41 24 
Dry pods 24 0 98 92 Bl 39 11 6 39 30 
Litter 7 1 83 74 34 13 - - - -

Euclea 
Shoots and leaves 56 41 97 90 32 10 7 3 67 25 
Leaves 57 35 95 90 30 10 14 3 61 25 
Berries 57 40 97 90 64 23 10 2 66 36 
Litter 7 0 90 78 45 13 5 2 63 48 

Tamarix usneoides 
Shoots . and l eaves 64 48 92 83 46 28 10 3 51 35 
Litter 10 3 82 66 57 28 - - - -

Sal vadora 
Shoot s and l eaves 84 66 87 65 91 66 25 8 33 18 
Leaves 82 57 84 57 93 70 21 8 24 12 
Berries 76 58 92 79 91 67 - - - -
Li tter 11 1 66 52 92 62 - - - -

Pod damage by both i nsects and rodents var i ed be t ween 0 and 32 percent for 
eri ol oba and 11 and 42 percent for albida . 

The pod and seed damage i nflu enced the diges t ibi l ity and germination of 
the seeds. Rode nt damage to pods caused t he seeds to f a l l out and 
t herefore made them more rap idly availab l e fo r germinat ion. The 
exam?nation of goat droppings indi ca t ed t ha t lOO percent of t he A a l bida 
and A eriol oba seeds present showed no signs of damage, suggesting that 
al l damaged seeds had been di gested. 

Wal ke r B H 1976 . An approach to the mo nitoring of changes 
compos i t ion and utilization of wood l and and savanna vegeta tion. 
of the South African Wildli fe Management Associ a t ion 6( 1 ), l-32. 

in the 
Journal 

'h If,:) 
- 113 -

141-1 ... M/ff.... I 

11. AVAILAB ILITY OF WATER IN THE LOWER KUISEB 
AN D ITS USE BY LARG E VERTEBRATES 

A J van Wyk, D P J Opperman and 0 B Kok, University of the Orange Free 

State 

AVAI LABI LITY AND QUALITY OF WATER IN THE KUISEB RI VER 

Although the Kuiseb is normally dry, the river genera l ly flows each year 
during the seasonal rains from December to Mar ch in the Khomas Hochland 
catchment area . As the water table falls, t he available 
to isolated pools, and later even to a few _gguas (excavations by game). 
A;;c;;rding to the number of water total water surface in the 
various sections of the river, the val l ey and lower areas dry up much 

•.. f urJ..tuu: ..... v.R..§trea;;;-rfaDlel},'So .. that "i)y'Tfle_:::enif orthe 
season no o en water surfaces are available withi n 70 km 

uJ!§.t r eam from Gobabeb . large guantities of 
occur in the inhospitable midd l e section of t he ravine throughout 
the year . According to track surveys made on a r egu l ar bas1s at a l l open 
water holes and go r ras in t he riverbed, it is mainly the !"ountain zebra, 
and to a less er extent the kl.ipspri ager and spQ.tted hy_ena which utilize 
this water (Table 2 ) . This is in agreement with the cur ious ability of t he 
mountain zebra klipspringer to surmount steep, rocky areas, while the 
rocks occurring scattered in the riverbed (making vehicle transport 
impossible ) provide on ideal hiding-place and shelter for hyenas . Most 
other game species, especially are conf i_!l_!l.U.Q_.t.t!.e 

vall ey l ike areas of Di;::ect observation 
confirms that inter - species competition amongst the most important 
herbivores ut i lizing the Kuiseb is reduced to a large extent, as mountain 
zebra and klipspringer are limited to the upper well - wate r ed sections of 
the canyon, while oryx and steenbok occur in the lower lying, well 
vegetated areas. It is significant that on account of the disturbance 
caused by the T opnaar settlements, no game was observed i n the i mmediate 
environment of Homeb, Oswater and Natab . 

Chemical analysis revea l ed that the w,.ater of sampled poo l s and 
the Kuiseb River is wi th high alkalinity and hardness 
values . As might be expected, no difference worth mentioning cou l d be 
indicated i n t he water quali t y of the various sections of the canyon (Table 
3). The water composition of specific wat er holes which remained intact 
long enough to make possib l e repeated samp l i ng over a period of months, 
however, shows a definite increase in ion concentr ation as the dry season 
progresses (Table 4 ) . Nevert he l ess t he qua lity of the wat er remai ned 

higtl (75 percent of all Kuiseb samp les i ndicate South West 
Africa grade A s t andard) . 
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Table l. Seasonal variation in the relative availability of water different parts of the Kuiseb River during 1977/78 and 1978-79. 

Valley Lower Middle Upper Point of I (0-40 km) (40- 80 km) (80-120 km) (120-160 km) time Number Number Number Number surface (m2) surface (m2) surface (m2) surface (m2) 
1977 Aug 11 92 62 4025 - - 99 1694 Sept 12 48 64 562 - - 74 1016 Oct 10 ll 63 473 - - 45 656 Nov 9 5 39 185 234 6446 39 413 Dec 7 1 23 119 - - 29 334 

1978 Jan 4 1 23 31 163 4182 10 185 
Aug 9 64 76 3318 - - 54 824 Sept 8 29 67 1094 328 13221 44 493 Oct 6 16 53 544 232 ll702 33 291 Nov 3 7 32 216 198 7015 19 192 Dec 2 2 20 107 179 5204 15 144 

1979 Jan 0 0 18 45 167 3316 14 109 

Table 2. Occurrence of game tracks associated with water holes in different parts of the Kuiseb River during 1977-79. 

I Valley Lower Middle Upper Animal species section section section section n=56 n=l84 n=l640 n=25l 
Mountain zebra 0 151 1164 238 
Baboon 15 39 49 40 Oryx 38 79 81 68 
Hyena 12 ll 201 13 
Jackal 41 22 77 42 

0 37 203 66 Kudu 0 0 4 11 
Springbok 21 0 0 4 
Ostrich 3 0 0 0 
Unidentified 0 0 26 3 

in 
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Table 3. Chemical properties of water pools in different parts of the 
Kuiseb River as determined in 1977-78. 

Valley Lower Middle Upper 
Parameter section section section sect i on 

n=l n=2l n=l4 n=30 

pH 7,5 8,2 8,2 8,2 
Conductivity 5993 1390 1425 1123 
TDS 3369 967 991 814 
Na 1310 220 273 175 
K 208 37 31 31 
Sulphate - 76 159 133 
Nitrate - 1,1 0,3 1,0 
Nitrite - 0,1 0,2 0,1 
Si 8 11,1 4,9 7,9 
F 0,1 0,2 0,3 0,3 
Cl 2260 327 296 229 
Alkalinity 1380 329 213 252 
Total hardness 1475 338 231 268 
ea- hardness 63 153 106 164 
Mg-hardness 1412 185 141 102 

INFLUENCE ON GAME NUMBERS AND DISTRIBUTION 

The most prominent seasonal effect regarding the distribution of game 
species comprises the regular occurrence of especially oryx i n the linear 
oasis of the Kuiseb River. As the dryness and the average 
increase towards the end of the year, the or x numbers in the lower lying 
areas of the canyon on a large scale see Table 5) . A sudden 
decrease in numbers is however experienced with the first rain of the 

after wh i ch only a very few individuals are spotted sporadically in 
the riverbed . As the oryx in the adjoining gravel plains reveal a re l ative 
movement towards the brackish water hole north of Mirabib or even further 
to the north in the corresponding period, and the remaining individuals 
concentrate mostly in the immediate region of t he easily accessible Zebra 
Pan (Table 5), this group is probably not part of the Kuiseb population. 
The river is apparently mainly utilized by oryx of the more southerly dune 
population during this period in the year . 

Approximately 80 percent of all oryx observed entering or leaving the 
riverbed did so from the southern (dune) side. It is clear t hat .... 
despi t e its poor q';lalitj, is the prima;:y_ §!.U£.!!_c tion 
canyon (see T abie "b and F' igure l ) . 

INFLUENCE ON FORAGE UTILIZAT ION 

The effect of the avai lable water on forage is clearly 
illustrated by the increased utilization at and in the vicinity of water. 
Since the begi nning of 1981 the pattern has however changed. 
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Figure l. 
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Distribution of oryx in the lower sections of the Kuiseb River. 

Monthly variation in the chemical composition of specific water 
holes in the Kuiseb River at the end of the dry season of 
1977-78. 
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INFLUENCE ON THE UTILIZATION OF PODS 

Observations show that until the middle of 1981 2ods were minimally 
utilized in the absence of wat.lllJ_ but completely utdized at or in the 
vicinity of water. From the middle of 1981 the utilization of pods in the 
absence of water increased drastically. The increased uptake of Salvadora 
apparently compensated for the low moisture content of the pods. 

Table 5. Seasonal occurrence of oryx in the Kuiseb River and Zebra Pan 
area during 1977-78. 

Month 

July 1977 
August 
September 
October 
November 
December 
January 1978 
February 

Rainfall 
(mm) 

0 
0 
0 
0 
0 
0 

1,0 
49,3 

Temperature 
("C) 

26,0 
27,2 
25,2 
28,5 
28,6 
30,4 
29,8 
30,1 

Table 6. Seasonal 
Asterisks 
gorras. 

distribution of oryx 
indicate location of 

Distance 
(km) 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 

1978 
.Jan 

5 
0 
0 

41 
10 

2 
3 

50* 
1 
3 
1 
0 
0 
0 
0 

Jan 

1 
8 
0 
0 
0 
0 
6 

31 
8 
8 

34 
62* 
43 
14 

1 

1979 
May-Sept Nov 

0 
0 
0 
0 
0 
0 
0 
0 
0 

17* 
7 
0 
1 
0 
0 

0 
0 
0 
0 
1 

20 
5 
6 

13 
48 
30 
28* 

7 
16 

6 

Kuiseb River Zebra Pan 

5 
7 

14 
69 

101 
109 
118 
ll 

40 
47 
57 
65 
69 
92 
80 
15 

in the Lower Kuiseb 
first open water holes 

Dec 

8 
0 
7 
l 
0 

26 
46 
29 
33 

7 
8 

42* 
43 
25 

1 

• 

Jan 

6 
0 
3 
0 

14 
3 

38 
3 
8 
2 
4 

27 
114 

21* 
7 

1980 
Feb 

6 
3 
9 
0 
7 

20 
15 
12 

9 
2 
2 
9 

156 
11* 
14 

River. 
and/or 

March 

2 
6 
3 
0 
2 

16 
6 
4 

33 
5 
2 

31 
157 

3* 
2 
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