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ABSTRACT

Behavioural and physiological aspects of the water economy of
steenbok (Raphicerus campestris) in the Namib Desert were inves-
tigated. Field observations indicate that the antclope are normally
independent of free water, their main water source being dictary.
Daily dielary waler intake of captive steenbok was delermined as
342,5 ml, while the water turnover ratc was calculated as ¢. 135 ml
per day. Urine analyses and kidney morphology do not suggest par-
ticular adapiation of renal function for desert conditions, while
thermoregulatory behaviour appears to play 2 major role as a water-
conserving mechanism.

UITTREKSEL

Fisiologiese en gedragsaspckic van die watcrckonomie van sicen-
bokke (Raphicerus campestris) in dic Namibwoestyn is ondersoek.
Veldwaarnemings dui aan dat dic bokke normaalweg onafhanklik
van vrye water bestaan, hul dieet synde die hoofbron van warer,
Daaglikse waterinname wit plantvoedsel van sieenbokke in gevan-
genskap is vasgestet ap 342,5 ml, terwyt die wateromkeringstempo
as ¢q. 135 ml per dag bereken is. Niermorfologie en analisc van urine
dui nie op 'n spesiale aanpassing van die nierfunksie aan woestyn-
toestande nic, terwyl lermoregulerende gedrag klaarblyklik "n betan-
grike rol as ‘n waterbehoudende meganisme speel.
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1 INTRODUCTION

Stevenson-Hamilton (1956) mentioned that steenbok
have the ability to do without water for {ong periods,
Even in arid areas like the Kalahari they were found up
to 17 km from the nearest drinking site (Eloff, 1959).
In fact, since they were never recorded anywhere near
water, it prompted Eloff (op. cit.) 1o describe the ante-
lope as a true dune animal. It therefore scemns plausi-
ble that steenbok live independent of surface water as
suggested by Dorst and Dandelot (1970) and Zaloumis
and Cross (1974). In this study, behavioural and/or
physiological means by which this can be accom-
plished have been investigated.

2 STUDY AREA

2.1 Location

The Central Namib Desert, SW.A_, is bisected by the
Kuiseb River which covers a distance of approximaiely
500 km from its catchment area in the Khomas Hoch-
land to its western delta ncar Walvis Bay. As a resulit
two main topographical areas c¢an be distinguished,
viz. the dune fields to the south and the gravel plains
1o the north of the river. Although field work was con-
ducted throughout the Namib-Naukluft Park which
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falls within this area, the main study area was limited upstream for about 47 km to a place called Nareb. As
(o the Kuiseb River Canyon extending from the Namib part of a steenbok culling program, field work was
Research lunstitute at Gobabeb (23° 34'S: 15° 03'E) also conducted on a farm (Riempie, No. 369) in the
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FIGURE I: Climatogram for Gobabeb {madified from Walter e/ af, 1975). a, station; b, altitude; ¢, years of observation (first figure for temper-
ature, second figure for rainfall); d, mean annual temperature; ¢, mean annual rainfall; f, absolute maximum temperature; g, mean daily maxi-
mum lemperature for hottest months; h, mean monthly evaporation; i, mean mouthly temperature; j, mean daily temperature amplitude: k,
mean mosthly rainfall; |, mean daily minimum temperature; m, absolute minimum temperature.















Namib-Naukluft Park (Koch, 1962; Louw, 1972; Seely,
1978 and 1979). As it is, a male steenbok was once ob-
served licking precipitated fog from the leaves of T us-
neoides. Since the tamarix has the ability to secrete salt
through its leaves, it may have been merely a question
of incidental water intake while ingesting salt. On
another occasion an individual with water condensed
on his body was recorded licking himself. Unfor-
tunately, no increase in frequency of such behaviour
could be established on foggy days.

4.2 Food preferences

Being predominantly browsers, steenbok subsist on
leaves and shoots as well as bark, flowers, fruits, pods
and seeds whenever avaialable (Huntley, 1972;
Pienaar, 1960; Rautenbach, 1982). Of the 14 different
plant species utilised by steenbok in the Kuiseb River
Canyon (Cloete, 1983), A. albida is by far the most im-
portant food plant, both with respect to feeding fre-
quency and time spent per plant (60% and 85%
respectively) (Fig. 3). A. erioloba and S. persica also
contribute to the diet, although their Relative lmpor-
tance values are quite low as compared to that of 4.
albida (5,0 and 3,6 respectively as against 73,0). Since
the remaining food plants are only utilised occasional-
ly, their importance can be ignored for all practical
purposes. The fact that steenbok ingest such a large
amount of dry material (Rl = 12,6} is, however,
notable.

4.3 Daily consumption of food

Subsequent to a captivity period of 14 days the food
consumption by male steenbok averaged 581,50 g per
day (Table 2). Due to the superabundance of A. albida
leaves and shoots in the experimental situation, this
may be an inaccurate assessment of requirements un-
der natural conditions. The fact that the heavier in-
dividual (B) ingested less food than individual A can

TABLE 2: Daily consumption of 4. albida leaves and shoots by two
separate male steenbok under similar conditions of captivity.

Mass (g)
Day Individual A Individual B Mean
(9,0 kg) (9.4 kg)
1 739,12 392,21 565,67
2 834,15 580,96 707,56
3 729,21 514,04 621,63
4 747,29 247,62 497,46
5 728,33 302,05 515,19
TOTAL 3 778,10 2 036,88 2 907.51
MEAN 755,62 407,38 581,50
S.D. +44,58 +139,96 + 85,46
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probably be attributed to an age difference as external
markings and overall appearance indicated that the
former individual was relatively old. In fact, it died af-
ter about two months in captivity. The mean con-
sumption comprised 2,6% (dry mass) of the mean
body mass of the two steenbok involved and supports
Owen-Smith’s (1979) suggestion that small ruminants
take in up to 4% of their live mass daily. No correla-
tion between daily consumption and daily maximum
ambient temperatures was found (individual A, r =
-0,3532; df = 3 and individual B, r = -0,8317; df =
3). Based on an average water content of 58,9% for A4.
albida leaves and shoots (Cloete, 1983), the dietary in-
take of captive steenbok was calculated as 342,5
ml/day.

4.4 Water turnover rate

Under normal circumstances the water intake of an
animal should equal its water loss. Theoretically, after
injecting an animal with TOH, the tritium should
equilibrate with the animal’s body water. The disap-
pearance rate of TOH, namely k, should form a rec-
tilinear curve when TOH concentration per ml plasma
is plotted against time on semilogarithmic paper
(Yousef, et al, 1974) (Fig. 4). Using the logarithmic
values for TOH activity (u Ci) at zero time (InAo) and
at the end of the experimental period (InAt), the mean
value of k was calculated as 0,021039/day (Table 3).
The calculated total body water (TBW) and water tur-
nover rate {WTR) are also represented in the same
table.

TABLE 3: Total body water and water turnover rate of steenbok in
the Kuiseb River Canyon.

Parameters Male A Male B Mean
Body mass (kg) 9,0 9.4 9,2
Disappearance

rate/day (k) 0,020385 0,021692 0,021039
Total

body water (ml) 5346,41 7527,97 6437,20
Water turnover rate

{ml/day) 108,99 163,30 135,43

As mentioned previously, the dietary water intake of
captive steenbok was determined as 342,5 ml/day.
When faecal water loss (145 ml/day as calculated from
a mean of 49,6% of faecal volume in 12 samples) and
daily water requirement (WTR = 135,43 ml/day as
corrected for ruminants) are considered, it amounts to
a surplus water intake of 62,07 ml/day. It scems
reasonable to assume that part of this volume is lost
through breathing and the remainder used for cooling.
This is in agreement with the finding of Macfarlane
and Howard (1972) that water turnover rate does not
paraliel for flow of energy because water is used also
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FIGURE 4: Water turnover rate in steenbok over a period of twenty days.

for convection and for evaporative cooling in addition
to metabolic uses. By implication then, steenbok not
only eat to balance their water budget, but also to
balance their energy budget and meet their mineral
and vitamin requirements. An excess of water may be
taken in involuntarily with the dietary component in
the shortest supply.

4.5 Kidney morphology

As studies on experimental subjects indicate that
steenbok mainly depend on dietary and metabolic
water, it was deemed necessary to determine the renal
efficiency of the antelope. This was investigated by

measuring the relative medullary thickness of the kid-
neys as the relative length of the loops of Henlé, which
are situated in the medulla, appear to determine the
concentration ability of the kidney (Prosser and
Brown, 1961). Anatomical evidence obtained from 18
subjects (Table 4) suggest that the level of kidney func-
tion of steenbok is well below those of desert-living ro-
dents, and slightly below those of a few other antelope
species (Table 5). Such a phenomenon is explicable on
the basis that steenbok obtain sufficient water from
their diet to support their activity and metabolic func-
tions. Under the special circumstances prevailing in
the Namib Desert, steenbok therefore seem to cope
without a highly efficient renal function so charac-
teristic of true desert animals.
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and evenings) when solar heat loads are small and sur-
plus metabolic heat can be dispersed most easily
without invoking evaporative mechanisms. In [inal
analysis the interaction between ecological and etho-
logical characteristics seems crucial to the well-being
of steenbok in the Namib Desert.
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