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I. INTRODUCTION 

The daily activity of mammals has, until lately, 
been somewhat neglected, their other behavioural 
aspects, such as social behaviour having attracted 
more of the researcher's attention. Recentlv how
ever, the daily activity of the black rhinoce~os Di
ceros bicornis was studied in detail in Kenya, 
(Schenkel & Schenkel, 1969) and in South West 
Africa (Joubert & Eloff, ] 971) . In addition three 
papers have appeared in the East African Wildlife 
Journal. In the first of these, Spinage (1968) ad
vocates the standardization of procedures for the 
study of ungulates. In his study of the defassa 
waterbuck Kobus detassa ugandae he uses the same 
method for quantitative study of activity, used for 
zebu cattle Bas indicus by Rollinson, Harker & 
Taylor (1956). Clough and Hassam (1970) used 
the same method in their study of the daily activity 
of the warthog Phacochoerus aelhiopicus. Both 
these papers (Spinage as well as Clough & Has
sam) however, are based on short observation 
periods of two to three days and a very limited 
number of animals (one waterbuck and three 
warthogs). The third paper, however. by Owen 
(1970) on the sitatunga, Tragelaphus spekei, is 
based on the number of sightings recorded in each 
hour of the day during a sample of 284 days over 
IS months. Elsewhere in his study on the Burchell's 
zebra Klingel (1967) spent eight days and five nights 
to work out their activity pattern over 24 hours. 
During this period he watched a large number of 
animals and every 15 minutes noted how many 
of the animals were grazing, standing, lying or 
walking. 

This present paper forms part of a larger research 
project on tne ecology and behaviour of the Hart
mann zebra in South West Africa which was car
ried out from the latter half of 1968 until June, 
1971. For the larger' project various study areas 
throughout the Hartmann zebra range was used. 
Most of the information in this paper however was 
collected at the Daan Viljoen Game Reserve. 

The Daan Viljoen Game Reserve is located just 
outside Windhoek, 28 km by road or 14 km as 
the crow flies. It is approximately 4 000 hectares 
in extent, but the area in which the Hartmann 
zebra are confined is just over 1 100 hectares. It 
lies on the eastern side of the Khomas HochJand 
and is severely dissected by the Augeigas River 
and tributaries which form a part of the upper 
reaches of the exoreic drainage system of the Swa
kop River. The Game Reserve is approximately 
1 800 metres above sea level in extremely broken, 
hilly country. The hills are composed of wheathered 
mica-schists with steep slopes, especially on the 
eastern sides. The steepness of the slopes is mainly 
due to the geomorphological characteristics of the 
parent material. The drainage lines are very well 
marked and run in a series of parallel ravines in a 
northerly direction each with lesser side branches 
from east to west. 

The vegetation may be classified as montane savan
na (South West Africa vegetation map by W. Giess, 
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Herbarium, Windhoek). The vegetation on the hills 
are mostly open with scattered trees. Most of the 
tree growth is restricted to the drainage lines. On 
the hills the most prominent tree is Acacia herero
ensis, averaging about 4 metres high. :V1ost of these 
trees are stunted although in sheltered areas they 
grow higher. Other trees on the ridges arc Ozoroa 
crassinervis and Combretum apiclliatum. Both the 
Acacia and Combretwn show a marked browse 
line as well as extensive damage caused by kudu 
Tragelapus strepsiceros. In the drainage lines the 
dominant tree growth is formed by A. karroo, A. 
airaffae and Liziphus Inucronata. The tall shrub 
b 1 . layer is formed by A. mellifera var. (elmens. A. 
Jzebeclada. A. reficiens and Euclea undulata. Rhus 
lanceolata frequents the drainage lines while on 
the slopes one finds Rhus marlothii. The dominant 
perennial grasses consists mainly of Anthephora 
pubescens; Enneapogon cenchroides; Schmidtia ssp.: 
Stipagrostis unip!umis and Aristida meridionalis. 

The area has a strongly seasonal climate with regard 
to both temperature and precipitation. Winters arc 
almost totally rainless and virtually cloudless, and 
with exceedingly low humidity. Precipitation occurs 
as SLUnmer convectional rainfall, with an annual 
mean of approximately 375 mm. During the sum
mer months the relative humidity is extremely vari
able. Marked fluctuations in temperature, both daily 
and annual, occur. Summers have very high sun 
temperatures, but experience strong radiational 
cooling after sunset. Winter temperatures are fairly 
low (often near freezing) at dawn but rise rapidly 
after sunrise. 

II. \1 E THO D S 

The study area at the Daan Viljoen Game Reserve 
was visited monthly for periods of a week or lon
ger. An attempt was made to visit the area always 
during the two middle weeks of each month. Ob
servations were always made from a vehicle. The 
procedure normally followed, consisted of locating 
a group of zebras as shortly as possible after first 
light. These animals were then observed from the 
vehicle at distances that varied from approximately 
50 to 200 metres until last light in the evenings. 
The observer always attempted to have a drainage 
line between himself and the hill or slope occupied 
by the zebras, as this seemed to make them more 
at ease. 

Notes on their activities were jotted down at five 
minute intervals. At these times it was noted how 
many of the group of animals watched were actually 
grazing or perfonning other activities. At halfhour 
intervals the irritation caused by insects was measur
ed. To do this the number of times an animal 
twitched its tail in one minute were counted. For 
accuracy a stopwatch and tally counter was used. 
This was done with three animals in a group and 
the average determined. Social behaviour was ob
served and noted down throughout the observation 
period. The various activities were then divided 

into either half-hour time intervals and the per. 
centage of animals performing a certain act ivity 
determined. In other activities the number of ob. 
servations during a one-hour time interval were 
determined. For the figures delineating grazino 
only observations made during 1970 are used. Each 
figure is based on one day each month so that 
the specific activity, temperature and relative humi. 
dity for that particular day could be correlated. 

111. G ENE R A L D A I L Y ACT 1 V I T Y 
PATTERN 

a) Nut r i t ion a I a e t i v i tie s 

Grazing: -

This behaviour pattern showed daily variations. It 
is, hO\vever, the activity that filled the best part 
of each day and when compared with other actio 
vities, is relatively stable. It was found that not all 
the animals were grazing at or shortly after fi rst 
light. Normally, however, from within hal f an hour 
after first light the grazing activity intensified to 
become one of the major feeding periods of the 
daylight hours. After two to three hours the actio 
vity slowed down considerably, with some o f the 
animals grazing while others rested or engaged in 
other activities. 

Even during the rest periods of the day hardly any 
time passed without some of the animals sta n ing 
to nibble for a few minutes. The grazing act ivity 
intensified again from about 15.00 hours and nor· 
mally reached its highest intensitj. shortly bd ore 
last night. During the rest of the day the grazing 
pattern was rather erratic with feeding ac tiv ity 
taking place at a rather leisurely plal:e. 

From the grazing activity graphs (based on one a vcr· 
age day for each month), it will be seen that it rarcly 
happens that more than 90 per ccnt of the indi vi
duals in a family group graze together at any one 
time. This is due to the fact that the activity percent· 
age is based on half-hour time intervals, each con· 
sisting of six observations. If, however, the five 
minute observation periods arc analysed ind er CIl' 

dently, it is found that one hundred per cent ot' the 
family groups were observed to be grazing together 
for 4.8 per cent of the total number of observa t ions 
per day during February; for October this fi gure 
rose to 20,8 per cent. The reason for this dra matic 
increase during October will be discussed u nder 
seasonal variations. The periods when 100 per ccnt 
of the family group were grazing were normally 
during the early morning or late afternoons, viz. 
during the t\VO major daylight grazing periods. The 
fact that these animals do not normally all gra ze 
together at anyone time probably results in in' 
creased vigilance. 

While the animals are busy grazing there is a ~ I o\\ 
but almost continual fOf\vard movement. ThiS 
movement normally takes a zig-zag course. W hile 



thus grazing the a~imal f~ovefs a codnSdi.dera.ble dthis
t e to left and nght 0 Its orwar IrectlOn; e 
zf-~ags may be anything up to 100 metres. A~ 
so~n as the animals come across a patch wh~re 
the grasses are more palatable, the legs of the zIg
zag pattern ma~ s~orte~ to a few met.re~. Some
times while grazmg m this pattern, the al1lmal moves 
back during the zag on nearly the same line. taken 
during the zig part of the movement. This ma
noeuvre then brings rhem back to almost the same 
place were the zig-zag movement. was .init.iated, 
sometimes as much as an hour earlier. This zIg-zag 
mode of grazing nearly always follows the contours 
of the area in which the animals are grazing. Despite 
Uus the animals sometimes stand grazing with 
head pointed down the slope or facing up the 
slope. While a family group is grazing it is notable 
how many of the animals are facing the same 
direction. According to field observations this oc
curs with an average of 62 per cent per family 
group under observation. The advantages if any, 
of this behaviour are not known. 

Another very conspicious behavioural trait is the 
lack of synchronized grazing between the dominant 
male and the rest of the family group. :\formally 
he only starts his grazing activities long after the 
females have started in the morning and always 
continues some time a fter they have lessened their 
grazing intensity. It is doubtful whether this be
haviour can be attributed to vigilance on the 
male's part. During this period of inactivity he 
always assumes the posture of sleep. Where, on 
a number of occasions during these periods an 
alarm was given. it was noticed that it was nearly 
always done so by one of the females . It is of 
course possible that the male rests after having been 
vigilant throughout the night. Indications are, how
ever, that the females have to feed longer owing 
to the drain of lactation . Some times a mare and 
her foul graze independently, away from the main 
concentration, sometimes as far as 200 - 300 
metres distant. before moving back again . 

Nutritional activities of foals: -

Foals start grazing within a few days of being born, 
although they remain dependent on their mothers 
until weaned. Figure] shows the daylight suckling 
pattern of Harhnann zebra foals. This shows clearly 
that although suckling occurs throughout the day, 
two peak periods exists. These are between 08.00 
hou,rs and 10.00 hours in the morning and then 
agam from 14.00 hours onwards in the afternoon. 

Th~ two above-mentioned peaks coincide with the 
maJor feeding periods of the family group. The 
foals when desil'ous of sucklino show a definite 
behavioural pattern. The foal a"pproaches the fe
male who normally is grazing and walks in under 
~er neck rubbing its side against her ~houlders 
~ aterally and anteriorly). This normally forces the 
em~le to stop her forward movement while still 

gbrazmg. The foal continues with this "crossino the 
ows" e 'd movement and ends up head to tail along-

Sit ed the female and starts suckling. Durin o the 
s u . d . " Y peno this movement by the foal was initiated 
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in 49 per cent of the time from the right hand side 
and in 36 per cent of the time from the left side 
of the female. On l5 per cent of the occasions 
the foal tried suckling from behind bel ween the 
hindlegs of the female. This latter approach was in
variably uJlsuccessful, while the percentage of suc
cess wilh the former two approaches was quite 
high. The behaviour described above might be what 
Tinbergen (1951) called a social releaser. These are, 
according to Tinbergen, properties - either such 
of shape and/or colour, or special movements serv
ing to elicit a response in another individual, usual 
ly a fellow member of the same species. 

:\fewly born foals nurse with a very high frequency 
throughout the day. On the average about an hour 
passed between "feeds". The actual suckling lasts 
from SO seconds to 75 seconds. The foal then 
waits approximately 10 seconds before nursing 
again for never longer then 15 seconds. While the 
foal is suckling the females sometimes sniff at the 
anogenital area of the foal. As the foals grow 
older the number of times they suckle during the 
day declines while rhe actual time spent sllckling 
shortens to approximately five to 15 seconds. Their 
attemps 10 suckle also become less successful. This 
is especially noticeable from the time when they 
reach the age of approximately six months. This 
forces them to spend more time grazing. They are 
weaned when they reach the age of approximately 
10 months. 

Drinking: -

Where the zebra are hunted they normally come 
down to water during the night. Sometimes late 
evening, before 22.00 hours, but more likely during 
the early 1norning hours after 04.00 hours. In 
areas where they are protected or not disturbed, 
as at waterholes high in inaccessable mountains, 
they drink any time throughout the day. This be
haviour was observed at the raimvater pans on the 
l'\aukluft \1ountain plateau , and certain localities 
along the Kuiseb River, as well as in the Daan 
Viljoen Game Reserve. They may visit the water 
at any time throughout the daylight hours with 
peaks during the hours from approximately 07.00 
hours to 09 .00 hours and again from 19.00 hours. 
During the other hours of the day water is, how
ever, also visited with a certain regularity. When 
water is available they may drink daily, some
times even twice daily, viz., early morning and 
late afternoon. It is not certain how long they 
can remain without water during the hot day con
ditions but during the rainy season they might 
go two or more days without drinking (See figure 
2). 

b) Soc i a I act i vi tie s 

Hierarchy: -

Activities between the females of a family group 
to affirm social status occur throughout the day. 
These activities, however, reach a low point dur
ing the high intensity grazing activity of the two 
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Figure 3: Hierarchal activities of Hartmann Zebra Females. 

major grazing periods. Inversely, however, ri valry 
activities become more marked as the percentage 
of animals occupied with grazing activities de
creases. Figure 3 shows a period of high intensity 
activity from approximately 09.00 hours. The o ther 
figures illustrating comfort movements viz. ru bbing 
and rolling also show increased intensity from about 
the same time. This no doubt increases the com
pet ion for the best shade, rubbing posts and a bet
ter position in the dust-bathing sequence. 

Playing: -

This activity is indulged in mainly by the foal s in 
a family group and the immature animals in the 
bachelor groups. In the former, play consists mostly 
of the running/chasing variety while with the la tter 
it becomes more serious and consists mainly of play 
fighting. Play occurs almost throughout the day as 
can be seen in figure 4, but with an apparent 
higher intensity during the morning hours. This 
high intensity playing from 07.00 hours to 10.00 
hours coincides with the major morning act iv ity 
period (See figure 4). 

\1ating: -

Mating activity occurs throughout the day as shown 
by figure 5. Unlike most other activities however 
it shows a higher intensity during the afternoon 
from 13.00 hours. 

Greeting rituals: -

The rituals observed by dominant males whenever 
two family groups happen to meet do not vary at 
different times of the day. This behaviour is caused 
by the chance meeting of groups and no pattern 
is discernible. 

c) Comfort activities: 

Resting: -

This is a very noticeable or marked activity in the 
Hartmann zebra. While resting they invariably do 
so in the shade of a tree. Even during some of 
the relatively cooler winter months zebra indulge 
in this activities. As shown in figure 6 this ha p
pens from as early as 07.30 hours in the morn ing 
thus shortly after first light. No animals were 
ever recorded standing in the shade later th an 
approximately 17.30 hours. No clear correlation can 
be found between the time most animals seek shel
ter in the shade and the peak of the temperature 
curve, apart from a small increase in this act ivity 
between 13.30 hours and 15.00 hours. A la rge 
percentage of the family groups under observation 
normally sought shelter in the shade. Usually, bow
ever, one or two individuals wil stay out in the 
sun, either resting or grazing. 

When resting, these animals normally adopi the 
posture shown when in deep sleep. This is by 
hanging their heads low - below shoulder he ig ht 
- with the ears held at right angles with the rest 



of the body and parallel to the ground. D~pend
. n the amount of disturbance caused by Insects 
JOg 0 . . I h h the tail is sWitched m a regu ar r yt m. 

Dust bathing: -
Zebra are compulsive dust-bathers. This activity 
. carried out with a very high frequence through
IS t the day' and throughout the year. There is 
ou h d h' . nO clear indication of w at a vantag: t I~ IS to 
the animal. One can only guess that It might be 
to lessen disturbance by insect~. Ho,:"ever,. .the~e 
is no decline in the rate at which this activity IS 

performed during t~e winter month~ when the in
sects causing the disturbance are virtually absent. 
From figure 7 one may see that dust bathing shows 
a clear pattern with peaks after the morning's 
grazing activity declines and then again before 
the afternoon's grazing activity reaches its peale 
Insect irritation cannot be shown to have any clear 
peaks. However, there can be no doubt that in
sects do cause certain amount of dust-bathing espe
cially when the animals are resting in the imme
diate vicinity of dust bowls. It is thought however 
that dustbathing is mainly "maintainance of the 
hide" activity. 

Dust bowls are normally located at predictable 
places, usually on saddlebacks or ridges on moun
tains or in the bottoms of the valleys that dissect 
the I(homas Hochland. They are usually situated 
in sandy or loamy soil and are aproximately 2 to 
2112 metres across and anything up to 30 centi
metres deep. Sometimes there are a few located close 
to one another. Newly graded roads are also used. 
To lie down, a zebra bends its forelimbs and stands 
on its knees. It then lowers the hindquarters to 
the ground. Getting up, it gets onto its knees and 
then with a jerk pulls the hindquarters onto its 
feet. While lying down in the dust-bowl it lies 
flat on its side, also resting the head on the ground. 
It then twitches the tail working dust in between 
the higher parts of the hindlegs. It will then roll 
onto its back and back to the original position -
it never completely rolls over. Foals however, some
times do. After doing this three or four times it 
will get up and then lie down on its other side. 
~he whole performance is then repeated. Some
times the animals lie in this position in the dust
bowl for a several minutes before getting up. 

Lying down: -

Adults were seldom seen to lie down except when 
about. to indulge in a dust-bath. On the only two 
OccasIOns that adult animals were observed to lie 
down ~e animals concerned were pregnant mares, 
heavy 111 foal. In both instances thev did not lie 
~own for longer than 25 minutes. Foals however, 
he down very often especially between 09.00 hours 
and 18.00 hours with peaks during 09.00 hours to 
~2.00 hours and 16.00 hours to 17.00 hours as 
~ l~strated by ~igure 8. The length of time spent 
YlIlg down vanes between 5 minutes and 35 minu-

tes. w,ith the average being 18,2 minutes (102 ob
s~rvatlOnS) . . One interesting aspect is that in all the 
a ove-mentlOned cases of lying down the foals 
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Figure 4: Playing Pattern of Hartmann Zebra Foals. 
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Figure 5: Pattern of Mating Behaviour in the Hartmann 
Zebra. 
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Figure 6: Resting in the Shade Pattern of Harlmann Zebra . 
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Plate 1. A Hartmann zebra rismg with the front part of its 
body first. 

Plate 2. '\ Hartmann zebra rubbing itself against a tree. 

did so in direct sunlight. On no occasion was one 
of them observc:d to seek the shelter of a tree to 
lie down in the shade. When lying down they 
did so flat on their sides with their heads also 
resting on the ground. 

Rubbing: -

This nearly always takes place while the animals 
are resting in the shade of a tree or under over
hanging rocks. Anima\:; were very seldom seen to in
terupt their grazing, just to rub themselves . The 
boles 01' trees were used to a very great extent in 
this activity although rocks were utilized sometimes. 
The brunt of this rubbing activity was normally 

directed at the neck and the side of the bod \. If 
t·he bole grew at an angle or if a rock was used the 
animal would try and straddle it to rub the in
~ides of the hind legs and the rear part o f the 
body. The face itself was very seldom attended 
to in comparison with the rest of the body. Only 
when a broken-off branch was available woul d Ihis 
be used for scratching around the eyes and ears 
and sometime~ the neck. They sometimes use the 
hooves on their hind feet to scratch their races 
(See figure 9). 

Grooming: -

No grooming between adults of a family grou p was 
ever noticed and only very seldom between mare 
and foal. Between foal and mare it was no li ed 
with little more regularity. This amicable beha
viour by the foal no doubt serve to promote the 
maternal instinct in the female and also as a 
mechanism inhibiting aggressive behaviour in the 
female. When observed between mare and foal as 
well as between foal and mare it normaly COn

sisted of nibbling the neck and mane. No "Iick
ing" was ever seen such as is common with an io
dactyls and certain carnivora . (See figure 10.) 

Disturbance caused by insects: -

That Hartmann zebra are disturbed by insec [ ~ is 
quite obvious from their behaviour in switch ing 
and twitching their tails extensively at ce rt Din 
times. Observations in the field first led me to 
believe that insect activity is closely correlated with 
temperature and not to light. This seemed (0 be 
confirmed by the fact that the zebra showed signs 
of disturbance by insects only an hour or more 
after first light (thus after the air had reached a 
certain temperature) and cuntinued for a ce rtain 
length of time after the :.un had set (thu not 
limited by daylight or the lack of it) . When the 
field data was processed and graphs drawn the pic
ture did not seem so clear, especially when viewed 
on a daily basis. True, insect activity apparcn tly 
only started after the environmental temperat ure 
had reached a certain level. However, instead of 
the insec[ disturbance intensifying with the ris ing 
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Figure 9: Rubbing Pattern of Hartmann Zebra. 
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Figure 11: Defaecation Pattern of Hartmann Zebra. 
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figure 12: Crination Pattcrn of Hartmann Zehra. 
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Plal~ 3. A lIarHnann zebra male showing signs of irritaTion caused by insects - swi!(:hing of The tail and stamping of the h.,tl 

in \cmpcralUre it remained very cranic. This may 
be due 10 either of the foH owing factors. 

ce rta in microclimatic influences whi ch could 
nOI be measured. 
insects are very localixed in thei r distribution 
an d only irritu tc the anima ls as they move 
through these distribution areas. 

This laller theory might be the reason wh~' cer· 
tain individua ls a re some times much more agio 
tated by insect activity than individuals fifty met· 
res away which showed ha rdl~ any sign of irri· 
tation. 

d) Sani tary acti vities 

Defaeca tion : -

In the field. animals dcfaecatcd any number of 
ti mes. va rying between three and eight times a 
day. Figure 11 shows clearl}' that although de
laecalion ca n take place at any time during the 
da}', this activitl' reaches a peak during the morn
ing high intensity grazing period. It was noticed 
sometimes that when one animal in a zebra group 
defaeca!ed it acted as a expression movement and 
nearly all the other animals wou ld then follow 
sui!. 

Urination: 

Urin<llion does not take place simu!1aneously with 
defaecation although it can precede or fo!low il 
w it h only a short intervaL Acording 10 figu Tl' 12 
an animal urinates throughout the day. normall} 
any numbcr of times between five to thirteen . duro 
ing da~'light hours. 

c) Ot her activi ties 

Under this headi ng all the movcments necc!>!>a~ 
for animals to fulfil their daily needs, addition ,'] 10 
those dealt with above, will be discusscd. 

T he major activity here consists of walk in g 1\ hile 
not actively grazing. T his takes plaee throu ghout 
the day. From figure 13 it may be seen that this 
activily sta rts in the morning with a high inci
dence. It thcn declines gradually: and it suddcnh 
intensi fies again dramatically to a high peak dur
ing the period 15.00 to 16.00 hours. jI,.lost o f Iht 
other activities d iscussed elsewhere have a ; c~ 

low intensit y du ri ng this time imcrval with the 
exception of grazing activity which shows a :en
dency to increase. it is possible that the peak sh()w~ 

on th e fi gure. together wllll tile peaK betll l'e~ 
07.00 to 08.00 hours , is c<lused by the animals m Ol" 

in g into beller a rea s for grazing. Th e high. early 



'og intensity could also be attributed partly morm , 
to movement to, and from, water. 

Klingel (1967) found that the ~urchell's ze?ra have 
specific sleeping place to which they retire every 

a en;ng. In the morning they leave this sleeping 
ev ,u.<' h' . 

lace and walk to t e grazIng area, sometimes 
~s far as 13 kilon:etres away .. No such beh~viour 
was ever noticed In the Hartmann zebra, Jt1 the 
Daan Viljoen Game Reserve or any other study 
area. They would spend their nights anywhere in 
the Game Reserve and start feeding at that par
ticular place in the morning. The distance covered 
by day by the Hartmann zebra varies considerably 
and depends on such factors as condition of the 
grazing and season of the year. On the average 
they cover approximately onc to three kilometres 
per day, grazing and at the most, five kilometr~s 
going to water. Even at the ~aukluft MountaIn 
Zebra Park and in the Khomas Hochland they 
would be remarkably sedentary. 

Running caused by fright or other alanns hap
pens throughout the day with no clear patterns 
as would be expected. 

IV. SEA SON A L V A R I A T ION S DUE 
TO THE INFLUENCE OF CLIMATE 

Owing to the lack of instruments and facilities to 
measure microclimate it is difficult to assess the 
influence of climatic factors on the behaviour of 
the Hartmann zebra in a more than a general 
way. This paper will therefore deal only briefly 
with the innumerable possible combinations of 
those physical factors which may have an effect 
on the behaviour pattern. The Harhllann zebra 
is so well adapted to changes in its habitat brought 
about by changing physical factors that only very 
subtle changes in its activity patterns were ob
served. Furthernlore it is only because of the re
petitive nature of some of these " subtle changes" 
in their behaviour that one can, albeit with a cer
tain amount of trepidation, try to link them to the 
annual changes in climate. In this regard. the 
physical factors that cause the most marked change 
In their activities are temperature and rainfall. 

a) Nut r i t ion a I act i v i tie s 

Grazing: -

Fr0r:t the figures (figures 14 to 25) depicting the 
gra~lng patterns and daily temperatmes for the 
yar:ous months no obvious nor dramatic change 
IS Immediately visible. On studying the figures 
more closely however, three factors regarding the 
temperature come to one's notice. 

(i) That the grazing patterns for the colder months 
~June, July and August) are not so extremely 
Irregular as for the wanner months (October, 
November, December and January) . During 
~~~e latter months the grazing intensity is 
mlttally very high, being higher than 70 per 
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cent at first light. It then has a number of 
high peaks during the day, with periods in 
between of very low grazing intensity. Bligh 
and Halihoorn (1955) in East Africa have 
shown with the aid of radio telemetry that 
animals lose much body temperature while 
standing inactive in the shade. (See figure 
26.) This irregular grazing pattern shown by 
Hartmann zebra during the hot months thus 
could be an adaptation, the animals grazing 
in the sun until their body temperature reaches 
a certain peak then retiring in to the shade to 
lower their body temperature. 

(ii) The daily temperature at first light has an 
apparent effect on the intensity of grazing 
at this lime of the day. During June ,July 
and August the temperatures fell to below 
20°C at daybreak. In each case only about 
40 per cent of the animals under observation 
grazed at first light. During the rest of the 
year the percentage of animals actively graz
ing at first light is well over 50 per cent. 

(iii) Another interesting aspect is the change in 
the time of highest grazing intensity during 
the various months of the year. During the 
more temperate months of April, May and 
September about an equal amount of very 
high intensity grazing takes place during the 
morning and afternoon. During the cold 
months of June, July and August after an 
initial burst, apparently just to satisfy their 
immediate needs, the animals stand around 
sunning themselves. /\s the temperure rises 
so does the grazing intensity increase. The 
bulk of the most concentrated grazing takes 
place during the afternoon. 

(iv) Despite the fact that the grazing pattern for 
October is erratic it still has a very high in
tensity. This is most probably due to the flush 
of green grass on the veld after some showers 
of rain fourteen days earlier. 

Another behavioural trait modified by climate 
is the orientation of the body to physical stimuli. 
It is a well known fact that black surfaces absorb 
more heat than do lighter coloured or white sur
faces. Although no experimental physiological proof 
exists it appears from the behaviour shown by 
Hartmann zebra that this may influence their be
haviour. As can be seen from figure 27 a zebra 
standing broadside on displays a body surface with 
a light: dark ratio of approximately 1:3. When fac
ing away however, this ratio changes to approxi
mately 3:1. This fact, combined with the difference 
in total body surface when viewed laterally and 
posteriorly makes the orientation of body surfaces 
to physical stimuli an important factor in the adap
tation of the Hartmann zebras to their environ
ment. This behaviour was especially marked during 
the early mornings of the colder months of the 
year. During these months they would also fre
quently sun themselves throughout the day at re
gular intervals especially if the environmental tem
perature was below approximately 20°C. This orien-
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Figure 14: Grazing Pattern for January. 
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Figure 15: Grazing Pattern for February. 
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Figure 16: Grazing Pattern for March_ 
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Figure 17: Grazing Pattern for April. 
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Figure 18: Grazing Pattern for May. 
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Figure 19: Grazing Pattern for June, 
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Figure 20: Grazing Pattern for July. 
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Figure 21: Grazing Pattern for August. 
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Figure 22: Grazing Pattern for September. 
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Figure 23: Grazing Pattern for October (Rain - Green flush). 
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Figure 24: Grazing Pattern for November, 
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Figure 25: Grazing Pattern for December. 
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Figure 26: The deep body temperature of a 2-year-old Black 
Rhinoceros (After Bligh and Harthoorn 1965). 
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Figure 27: Dark and Light Ratios in Lateral and Posterial views. 

tation of the body to gain maximum absorbsion of 
heat, however, was not limited to the win ter 
months. Even dming the early mornings of Sli l11 -
mer months they would sometimes orientate them
selves laterally to the rising sun - apparen tl.\' to 
raise their body temperature. When the en vi ron
mental temperature however, rose above approxi
mately 25°C the zebras would normally orie nta te 
their bodies \vith the posterior end towards the Sun 
while grazing. This of course means that more of 
the lighter shaded body surface for less absorpt ion 
is presented towards the sun. 

Another facet of this orientation to ameliorate the 
effect of temperature is the way in which Hart 
mann zebras tend to use the upper third of hill 
slopes more frequently than the lower two th irds 
during the heat of the day in warm weather. This 
is possibly a means of making full use of the cool· 
ing effeet of breezes. The sometimes unpleasant ly 
cold westerly wind in the study area was avo ided 
by grazing on the lee sides of hills. Wind has vcry 
little other effect on the grazing pattern as zebra 
show no other apparent orientation towards the 
wind. 

b 

no\ tal£an In 
accounf 
under 

: belly 



Plate 4. A Hartmann zebra foil suckling. 

Relative humidity has no conspicious micro-climatic 
influence on the grazing pnttern of lhe Har,mann 
zebra. 

Nutritional aCiiviiies of [oals : -

Seasonal variation of the nursing bchaviour of t!1C 
foals is completely indirect. As the Hurtmann zeb
ra breeding season reaches an apparent pcak dur
ing the rainy season it follows that most of the 
foals are older during the c:utumn and winter and 
accordingly suckle less. 

Drinking: -

As already stated the Hartmann zebrJ drinks more 
frequently during the hot, dry months of October, 
~ovember and sometimes December. During this 
time they visit the waterholcs at least once a day. 

b) Soc i a I act i v i tie s 

The social activity patterns of Hartmann zebras 
app.ea~ to be only slightly affected by seasonal 
vanahon of climatic factors. Only two, slightly in
terrelated aspects, are indirectly influenced by cli
ma~e. As Hartmann zebr<1 have a pe:1k breeding 
peflod during the rainy season it stands to reason 
tha~ mating activity occurs with higher frequenc~' 
durmg this period. In correlation with this the foals, 
as. they grow older, indulge more and more in play 
wIth other foals in the family group. 
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c) Com for t act i v iIi e s 

Resting: -

There is no significant difference in the tOlal 
amount of time spent resting during the various 
seasons of the year. The percentage of animals 
seeking shelter in the shade of trees during the dif
ferent months of the year, on the other hand , shows 
(I very marked difference. As may be seen in figure 
28 the number of animals seeking shade varies 
I"rom remarkably high during the warmer months 
of the year to absolutely none during July. 

Ii is interesting to note that animals resting in tile 
shade also show a definite behaviour pattern . They 
21ways distribute themselves one, or in the case 
of C1 female wilb a foal, two, 10 a tree. They nearly 
always stand with their posterior ends close to the 
tree while facing outwards . Although thev are in the 
shade they still frequently orient2te them'selves with 
their posterior ends to the sun as well . This latter 
might be to make full use of the denser shade 
of th:::; bole of the tree. 

Disturbance caused by insects: 

As already discussed the intensity of disturbance 
caused by insects does not show a clear pUltern 
on a daily basis, apart from the fact that their 
activity normally only starts after the environmental 
temperature has reached a suitable heat. However, 
on a monthly basis a very clem pattern is discern
ible. As may be seen in figure 29 the irritation 
<lctiviries caused by insects were very pronounced 
during the warmer months but decreased until June 
and July when no irritation caused by insects WeS 

recorded. During August and September their in
fluence is -also very limited but suddenly increases 
markedly in October. This sudden increase in ir
ritation from an insect population may be as 
result of the early October rains. Disturbance by 
insects thus show a correlation with temperature 
2nd rainfall which is proven by determining the 
"arid" months (See figure 29). The temperature 
and rainfall graphs in this figure are based on the 
mean of observations over 26 years. The graph 
of insect d ~5; urbance is unfortunately only basecl 
on two years observations (1969 and 1970) dur
ing which time lhe area received good rains during 
October 1970. Coetzee (1967) quoting Gaussen 
(1954) used this consideratioi1 of mean monthly 
precipitation ar.d temperature to determine the 
"arid" months. The "arid" months are determined 
by plotting mean monthly temperature and rainfall 
on the same graph using a scale in which 40 mm 
mean rainfall corresponds to 20 c C mean tempe
rature. 

d) San ita r y act i v i tie s 

No seasonal variations could be recorded . 

e) 0 the r m 0 v e m e 11 t s 

A limited amount of migration sril occurs in the 
Khomas Hochland and in the Kaokoveld. With the 



Figure 28: Monthly Pattern of Animals resting in the Shade. 

onset of the rainy season as soon as the pre-Namib 
plains receive their first rains the Hartmann zebra' 
move out of the mountains onto these plains. If 
unhindered they stay here untiJ the grazing dete
riorates after the first cold spells. 

V. DIS C U S S ION AND 
CONCLUSIONS 

Although the daily activity patterns of individual 
animals and even those of various family groups 
vary a basic pattern is perceivable. As already 
mentioned these activity patterns are variable and 
affected by innumerable possible combinations of 
such factors as climate, vegetation, time of day, 
time of year, location and interactions with other 
individuals or groups. Normally however, the daily 
routine can be summarized as follows: A period 
of high intensity grazing from approximately first 
light in the morning followed by dust-bathing and! 
or resting (in the shade or not, depending on circum
stances). While resting in the shade approximately 
80 per cent of all rubbing activities takes place. 
The question as to whether the animals stand in 

the shade for shelter or for rubbing activities is 
easily answered. There are nearly three tim es as 
many observations of animals just standing in the 
shade as there are of animals actually rub bing 
themselves. In the middle of the day major pe riods 
of grazing are alternated with periods of d us t
bathing. This is then followed by the build u p to 
another major grazing period. Most of the other 
social activities aimed at enforcing the family bond 
take place throughout the day. It does, however. 
show a slightly higher incidence of occurring out
side the high intensity grazing periods. 

The climatic factors which show the most marked 
influence on the activity patterns of the Hartmann 
zebra are temperature and rainfall. In this respect 
temperature has an influcnce on the time of day 
when the bulk of the grazing activity takes p lace. 
During the summer months this activity is \'cry 
erratic, apparently to offer the animals an oppor
tunity to lose body temperature in the shade. Du r
ing the temperate months of autumn and spring 
an equal amollnt of time is spent grazing in the 
mornings and afternoons. During wintcr, however. 
the bulk of the grazing takes place during the a fte r
noon. Field observations further show that the 
Hartmann zebra have also adapted their behaviour 
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Figure 29: Relationship between % Disturbance by Insects and "arid" period. 

to gain full advantage from their colouring pattern . 
They use their relatively darker shaded sides for 
heat absorption in cold mornings and their lighter 
coloured posterior parts for radiation of heat dur
ing hot days. Disturbance by insects also seems to 
follow the seasonal variation of climate regarding 
temperature and rain fall. 

In conclusion it may therefore be said that the 
daily activity pattern of Hartmann zebra is de
finitely influenced by climatic factors. They have, 
however, adaptcd themselves to the climate of their 
preferred habitat by evolving certain remarkable 
behavioural traits to ameliorate the more unfa
vourable climatic effects. 

VI. A B S T R ACT 

Free-living Hartmann zebra at the Daan Vilioen 
Game Reserve, Khomas Hochland, were studied 
over .. a two-year period. Attention was given to 
nutrItIOnal, social, comfort and sanitary activities 
;nd the various activity patterns determined. Dif-
erent macro-climatic factors that may influence 

this behaviour were considered. Although daily 
activity patterns were variable a basic pattern 
was perceivable. Temperature and rainfall were the 
two climatic factors which had the most marked 
influence on daily activity . Disturbance caused by 
insects also followed the seasonal variations of 
climate regarding temperature and rainfall. Hart
mann zebra has adapted itself to the climate in its 
habitat by evolving certain behavioural characteris
tics. 
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Plate 5. A breeding unit of Hartmann zebra resting in the shade of trees. Note that the individuals are restricted one to a tree 
or a female and her foal to a tree. The~' also show an orientation of their backs toward, the sun. 
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