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Chapter 1. 

ThlTROOUCTio-.J 

Due to its adaptive flexibility, Burchell's zebra (s9,!;-1u~ 

burchelli aQ,,.t.!!11£.~!T!, H. Smith, 1841) still enjoys a wide distribution 

in Southern Africa. Although largely confined to game reserves and 

private game farms, its numerical status is good and leaves no cause 

for cuncem. In the Kruger National Park it is the third most abun

dant large mammal species, after the impala (8epyc.§_ro~ peJ9_!!!Pu.§.) and 

the buffalo (~~S,§!__rus caffer). 

Because of variations in the stripe pattern of the different 

species and subspecies, and even within a subspecies, zebra have never 

failed to intrigue taxonomists. In addition to this, popularity of 

the zebra as a game animal stems from the economic and trophy value 

of its skin, its meat as a source of protein, the early attempts at 

its domestication and last but not least its general abundance and 

decorative value (Stevenson-1-amilton, 1925). 

1.1. t::)ature_ C?,{_t_h_e_eroblem. 

Since the appointment of the first Warden in the Sabi Game 

Reserve (which included a large tract of land between the Crocodile 

and Olifants rivers outside the present western boundary of the Park) 

in 1902, there has been a steady increase in the growth curve of the 

zebra population. This tendency, with a few exceptions, has been 

typical for most of the Park's large ungulate species. The addition 

of the Shingwidzi Game Reserve (area between the Groot Letaba and 

Levubu rivers) in 1903 and the proclamation of the Kruger National 

Park •••• /- 2 -
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Park in 1926, together with associated game management practices such 

as fire control, reduced poaching and hunting, disease and predator 

control and water provision, resulted in a predictable population ex

plosion large tracts of prime game habitat previously being almost 

devoid of big game animals. Despite a series of droughts after 1926, 

mild culling and outbreaks of anthrax in 1959, 1961 (Pienaar, 1960; 

Pienaar, 1961) and 1970, the ungulate population of the Park, especial

ly elephant (hflx~qo~t~ af!:~s.§12,), buffalo, impala, zebra and wildebeest 

(Q..9 . .'JD •• 9-.,ch~te~ ~9 uri.L_1us) have continued to increase. 

1.2. ~St}._ of ~rJ_'!_§lS~'!_• 

The increase in numbers of certain large mammal species 

associated with a parallel decrease in the growth curves of others, 

together with the effect which these species have on the habitat 

(vegetation, water and soil) resulted in the instigation of a number 

of research projects of a geological, botanical and zoological nature. 

It is hoped that the data evontually assembled will ensure that the 

mnnagemont practices adopted in the Kruger National Park are based on 

sound scientific facts. 

With regard to the zebra project, initial research has been 

concentrated on age determination and general behaviour with the 

simultaneous collection of data on reproduction and population dynamics. 

These last mentioned subjects will be dealt with in a later publication. 

1.3. M.c:1.§.t.. .~illr,~~fJEl![lt outcomeuo.f~~~=!D~~st~_ga_t_i_EEl.· 

Since the initiation of this project in January 1969, it has 

been possible to develop a very practical and accurate method of age

ing zebra. The validity of the technique, based on the eruption, 

replacement •••• /- 3 -
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replacement and wear of the incisors, premolars and molars, has been 

aptly substantiated by the discovery of annual rings in the cementum 

of certain of the teeth. 

By utilizing resightings on 141 marked zebra it has been 

possible to trace their seasonal and migratory patterns and gain a 

knowledge of the factors determining their distribution, choice of 

habitat and home ronge size. This data has also indicated that the 

zebra population of the Kruger Park can be divided into a number of 

fairly discrete units or sub-populations. This information will assist 

with the allocation of culling quotas to the individual units, and an 

understanding of the population regulating mechanisms operating in 

the different units. 

1 .4. Pa1:t,icL1_la1:,s in 2P,LlD.£,ct!,9D,,_111i th. .t~e stuC?Y,_ area.. 

For administrative purposes the Kruger National Park is 

divided into three districts: 

(1) The northern district - area north of the Olifants 

river, 

(ii) the central district - area between the Olifants and 

Sabie rivers, 

(iii) the southern district area south of the Sabie river. 

Before discussing the effects of vegetation, climate, physio

graphy, geology, fire and biotic factors on the distribution and move

ments of zebra, it is essential to describe the local conditions in 

some detail. 

1 .4. 1. ~~sE~~L!9..Jle9}9JJX.• 

Topographically the Kruger Park is rather interesting, since, 

although •••• /- 4 -
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although appearing rather flat, it in fact presents an undulating land

scape interrupted at intervals by deep seasonal or perennial water 

courses and rocky outcrops o~ koppies. There are no true mountain 

ranges in the Park, but the Lebombo ridge on the eastern boundary, 

the Malelano area and the area north of Punda Milia may be described 

as mountainous (Pienaar, 1963). Just west of the Lebombo ridge the 

country tends to be rather flat, in contrast to the western half of 

the Park, and is consequently known as the Lebombo flats. The highest 

altitudes are attained in the south-west (835 metres above sea level). 

Towards the east there is a gradual decline, with the Lebombo flats 

only some 180-240 metres above sea level. 

The Park, which encompasses an area of some 1901119 hectares, 

is bordered on its north and south by the Limpopo and Crocodile rivers 

respectively. The eastern boundary is also natural being formed to a 

large extent by the Lebombo mountain range. On the west the boundary 

is formed by some 480 kilometres of barbed-wire fence. This fence, 

completed early in 1961, was erected for various reasons, the most 

important being to control the spreading of foot-and-mouth disease 

between animals within the Park and private domestic stock to its west. 

All these boundaries are to a greater or lesser extent important faunal 

barriers, elephant being the only animals to cross all the boundaries 

fairly regularly. The effect which boundaries have on the movements 

of zebro will be discussed in chapter 4. 

The Park, which actually lies betwoen the Drakensberg escarp

ment and the Indian ocean, )between latitdde 22°25' to 25°32' south 

and longitude 30°50' to 32°21 east), is dreined by two major river 

systems (Pienaar, 1968b) - the Limpopo and the Incornati. Each of 

these •••• /- 5 -
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those major systems are fed by a number of sub·•systems (primarily 

perennial) which are in turn fed by several important seasonal 

tributaries. The sub-systems of the Limpopo from north to south are: 

(i) the L.evubu-perennial 

(ii) the Bhingwidzi - seasonal 

(iii) tho Gi'oot Lotabn - perennial in the past, but now 

seasonal 

(iv) the Olifants - perennial. 

The sub-systems of the Incomati from north to south are: 

(i) the Mwanetzi - seasonal 

(ii) the Nwaswitsontso - seasonal 

(iii) the Sabi - perennial 

(iv) the Crocodile - perennial. 

Although regarrled as perennial, the Letnba, Levubu and 

Crocodile rivers may stop flowing for short periods during dry yearsn 

The Limpopo river and its sub--systems, as well as those of 

the Incomnti, pass through the Park in a west-east direction. The 

seasonal rivers usually only flow for a short time during tho rairy 

summer months, but form important drinking sites due to a series of 

semi-permanent and permanent pools along their length. The perennial 

rivers are important and often stringent faunal barriers, especially 

during the summer months when they may be in flood. During the dry 

season, however, most medium-sized and large gamo can cross without 

difficulty. 

The geology of the Park has been discussed in some detail 

by Van der Schijff (1957}, while Pienaar (1966a) in his publication 

"The Reptiles of the Kruger National Park" gives a useful geological 

map of •••• /- 6 -
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map of the area. For the purpose of this study the geological maps 

provided by tho abovo authors have boon combined and simplified as 

illustrated in Fig. 1.1. 

1.4.2. Cl:i,.~~e. 

Webster (1954) defines climo.te as "the average course or 

condition of the woather at a particular place, over a period of many 

years". 

Since the data discussed in this treatise were collected 

m'l:i.nly during 1969 1 1970 and 1971, only the corresponding weather 

conditions will be analysed and compared to the norm. 

1.4.2.1. f1rec:ij:>Jtc1ition. 

In the Kruger National PRrk rainfall is in the form of 

thundershowers which may occasionally be accompanied by lightning 

and hail. Moro than 8Lf'/a of the rain falls during tho summer months 

(October to March); almost rainless periods of up to three months 

are common. The meen annual rainfall varies from about 390 mm in 

the extreme north-east at Pafuri to 70G mm in the south-west around 

Protoriuskop. There is thus an increase in the mean annual precipi

tation from north to south. The mean annual rainfall for 12 

different stations in tho Park is given in Table 1.1. (Brynarct, 1964). 
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M.~~Jl}lnriuo.:j. :i;:o.inf.gJ]._ f SJL~ 3 dJ ffe~~V!e~r ,.§~tc:t tio_Qs, 

b'1~th~f5T~YfleL_..Nat:!;94nal P_nrk 

Station No of years covored Averoge rainfall 
~_r.-.~•••--..-.,,.,,..,_':.~C :..s=.,-~~..:11--J< 

Pretoriuskop 20 706,09 

Malelone 19 604,27 

Crocodile Bridge 20 621,28 

Tshokwane 21 587,76 

Sotaro. 25 550, 16 

Letaba 26 427, 74 

Shingwidzi 23 435,61 

Punda Milia 26 528,07 

Shangoni 17 569,72 

Kingfisherspruit 2 676,40 

Pafuri 21 398,27 

Skukuza 43 570,99 
·-.~~_,..,,.,,_-;s:""""" 

mm 

Since rain is an important fo.ctor in determining the mi

gratory behaviour of zebra in the central district, the mean monthly 

precipitation calculated from four weather stations in this area has 

beRn plotted for 1969, 1970 and 1971 (Fig. 1.2.). 

1 .4.2.2. Wind. -
The mean wind direction determined at Skukuza over a two 

year period (1970 and 1971) from three daily readings, indicates 

that the prevailing winds blow from a south-easterly and a southerly 

direction. 

Tho amount of wind from the various compass directions rnny 

be broken down as follows: 

south-east •••• /- 8 -
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south-east 24o/o 

south 2'3'/o 
- 751/o 

east 1&/o 

north-east 13°/o 

north 1 QJ/o 

north-east - ?J/o 

south-wost - [Jl/a 

west 'Y/t, 

It is significant that most of the wind blows in from the 

Mocambiquo coast - the opposite direction from which most of the 

rainfall comes. 

1 • 4 • 2. 3. .,:e_m,eera tY,!_~ ...9.~~J:lumi9r.tt~. 

In the Kruger Park temperatures may vary between o0 c to 

over 4□0c (Young, 1970). 

Abnormally low temperatures of -4,2°c were measured during 

the wintor of 1964 (Van Wyk, 1971). November and December are gene

rolly the hottest months, while June and July aro the coldest with 

frost sometimes occurring in low-lying areas on cloudless nights. 

Moan daily temperotures for Skukuza were calculated by dividing the 

maximum and minimum daily temperature by two and these were then used 

to calculate mean monthly temperatures (Fig. 1.2.). 

Relative porcentage humidity may vary between 10QJ/o and less 

than 10}~ (Young, 1970). Mean monthly relative percentage humidity 

was calculated by averaging three daily readings taken at 0800, 1400 

and 2000 hours and then calculating the mean for the month. Only 

readings taken at the Skukuza weather station were used (Fig. 1.2.). 

1.4.2.4 ••••• /- 9 -
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To determine whether zobro. show any seasonal photoperiodic 

responses with regard to their migratory behaviour, the hours of day

light at latitude 25° south have been plotted (Fig. 1.2.). This data 

was taken from Sadlier, (1969) and is based on data from the U.S. 

Naval 0bse~1atory. Since hours of daylight ore actually required for 

the central district the rGadings at latitude 25° south are representa

tive as this area lies between latitude 24° and 25° south. 

Although droughts were experienced during 1969 and especial

ly during 1970 of the study period, tho continued effects from earlier 

drought yoars will be discussed with reference to present distribution 

and movement patterns. 

1.4.3. Fire. -
The use of fire as a management tool has been vehemently 

condemned yet widely and extensively used all over the world (Harland, 

1956). Humphrey (1962) regards it as a natural phenomenon that has 

been affecting plants and animals on this earth for as long as there 

has been vegetation to burn. In the Kruger National Park fire is also 

regarded as an ecological factor and since this vast area is no longer 

a self-sufficient ecological unit, the whole of the Eastern Transvaal 

Lowveld being one unit, routine fire management is practisod (Brynard, 

1964 and Van Wyk, 1971). 

To carry out burning programmes effectivoly the whole of 

the Park has been divided into somo 300 blocks, between 24 and 80 

sq. km. in size. These nre separated from each other by a network 

of fire •••• /- 10 -
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of fire-breaks which are cleared of all vegetation early in the dry 

season. In contrast to blocks which are burnt either bi- or tri

annually, the following large areas are strictly protected from fire: 

mountainous regions, important catchment areas, riverine strips or 

regions around permanent water supplies, swampland or vleis, abused 

areas where there are signs of erosion or which have suffered severe

ly from drought or overgrazing, unique floristic areas which are 

preserved as botanical reserves within the Park, regardless of their 

value as game habitats, and areas with an inherently sparse and vul

nerable grass cover, such as on some shallow gravelly soils (Pienaar, 

1969c). 

The remainder of the Park, except the sour veld regions 

around Pretoriuskop, is subjected to a system of triannual burning 

in spring, following the first substantial rains (a precipitation of 

at least 50 millimetres is essential). The sour veld is burned bi

annually, and here half the area is treated in spring and half in the 

early autumn. 

1 • 4 • 4 • §._.i£l~t..1s_~f_~[? .• ~_9}:'S • 

The biotic factors which affect the seasonal and sporadic 

movements of zebra include animal to plant and animal to animal re

lationships. 

1 .4 .4. 1. Y-8.£l§Elt:iEn. 

Adequate description of the vegetation and classification of 

the vegetation types of the study area has been provided by Brynard 

(1964), Pienaar (1963), Van der Schijff (1957 and 1958) and Van Wyk 

(1971). In his publication on the "Trees of the Kruger National Park", 

Van Wyk •••• /- 11 -
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Van Wyk (1972) gives the most recent and up to date vegetation map 

of the area. With the author's permission this map has been repro

duced and simplified to suit the present publication. (Fig. 1.3.). 

The numerical status of the larger herbivorous species as 

determined by an aerial and ground census conducted in August 1970 

is given in Table 1.2. 

Wu~i.9...BJ_"'stci. t~_t?f th EL lame_:r:.,,,;.li~t:_l;ij.~ ma~~~s,, 

~t-ie .. Jsr~ .. ~£.Ji~.!:J:.e.,na~_k- (,t\u_g_y_sj:., 1970) . 

... ~..M:.,.::,-~-,1--J.-~..:,a;c: _ _,__~.-~----~--~-oe-, ~-------------~~-~-~ ... 
----~~~c-~es -----·--,-~-+ To_t:l~-~m~er in Kruger National Park 

Impala j 161,950 

Buffalo 
1
. 21,142 

Zebra 20,227 

Wildebeest 

Elephant 

Kudu 

Giraffe 

Waterbuck 

Warthog 

Sable Antelope 

Nyala 

Tsessebe 

Eland 

13,950 

8,821 

6,520 

3,870 

3,307 

2,917 

1,033 

745 

633 

349 

; Roan Antelope I 266 
-1---

In addition to this, the Park houses a population of some 300 

wild dogs (k.YJ?.~2~ e.iS~~); several thousand spotted hyaenas (9r;_oc,!:!,_ta 

s_rocl:!.,ta); less than 200 brown hyaenas(~ !=!,_~unne~); 300 cheetahs 

(Ac~~ j_~batus); 700-800 leopards (E.?Jlthera ear.dus); and about 

1200 lions (E.~~~t._he~ ~eo), 

Chapter 2 •••• /- 12 -
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Chapter 2. 

PRCELEM AREAS WITH REGARD TO 

ZEBRA (mo THEIR HISTrnY) 

With the appointment of the late Col. James Stevenson-Hamilton 

as Warden of the Sabi Game Reserve in 1902, the first management 

policies were initiated. At first these policies were directed at 

faunal preservation, little attention being given to the flora. How

ever, as the years passed it became increasingly obvious that the 

herbivorous animals were not only reacting to disease, predation and 

water shortages, but that the condition of the vegetation was of 

primary importance. During these years very little was known of 

the effect of fire on vegetation and in general it was regarded as 

detrimental. Lack of knowledge on the use and abuse of fire led to 

varying and often conflicting opinions, with the result that manage

ment practices were frequently altered. Prior to 1946, for example, 

autumn burning was regularly practised by the Warden and his staff 

(Stevenson-Hcmilton, 1930), while after 1946, when Col. J.A.B. 

Sandenbergh succeeded Stevenson-Hamilton, controlled burning was 

abolished (Sandenbergh, 1950). 

Changes in management practices, some essential and others 

of doubtful value,together with a number of drought years and a re

duced flow in many of the rivers (due to farming and other activities 

outside the Park) have resulted directly or indirectly in habitat 

changes which in many cases have proved to be unacceptable to the 

species here considered. 

2.1. Northern •••• /- 13 -
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2.1. Northe~n distris_t. 

Although zebra occupying the vast area north of the Olifants 

river are by no means overutilizing their habitat, the effect uf their 

competition for water, together with the competition of large herds of 

elephant and buffalo, is being felt by rarer and more timid game such 

as roan antelupe, sable antelope, tsessebe and waterbuck. In addition 

to this, the reduced water supplies in the seasonal rivers to the west 

of the Lebombo flats have resulted in more and more elephant, buffalo 

and zebra utilizing the artificial waterholes of the Lebombo flats 

(Pienaar, 1970). These more robust species aggravate the situation 

by monopolizing and eventually even completely draining a waterhole -

to the obvious detriment of the more sedentary species. 

At present no zebra are being culled in the northern district, 

but in the future special checks will have to be kept on their numbers, 

especially should the eastern boundary be fenced. 

2.2. ~,§_1 dtstrict. 

In certain regions of the central district overgrazing and 

trampling by large herds of zebra and wildebeest has become an immediate 

problem. 

The zebra sub-populations referred to in this chapter are 

discussed in chapter 4 section 4.3., while the exact boundaries be

tween each sub-population are given in Fig. 4.3. 

2.2.1. Western b9_undary sub-population. 

Prior to the erection of the western boundary fence these 

zebra customarily migrated in a general north-south direction. 

Approximately half of their winter and summer range was, however, 

situated •••• /- 14 -
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situated outside the present western boundary of the Park (Pienaar, 

1964). With the completion of the fence early in 1961, they were 

cut off from part of their traditional grazing areas to the west. 

In addition to this, both zebra and wildebeest used to move in a 

westerly dj_rection, out of the Park, during the late winter and 

early spring of dry years. (Stevenson-Hamilton 1947 & 1952; Pie

naar, 1970; Van der Schijff 1958 & 1959). These movements were 

correlated with water shortages in the Park, the game moving west

wards towards the better watered foothills of the Drakensberg 

Mountains. This was, however, a temporary movement and was followed, 

after the first spring rains, by a north-easterly movement towards 

the traditional summer (wet season) range, 

Before the fence was erected, it was, however, realized 

that not only would the size of the traditional grazing areas be 

reduced, but that the game would be cut off from vital watering 

points, essential during times of drought. In addition, the mi

gratory routes would be cut by the fence in a number of places, 

To alleviate these problems seven dams were built, mainly in the 

winter grazing area inside the Park. It was hoped that these would 

entice the game to utilize areas within the Park, rather than dis

perse towards the west, 

Unfortunately the fence was closed while the migratory 

herds were still in their summer grazing areas around Kingfisher

spruit section and their traditional migration routes southwards, 

which led across adjoining farms, were obstructed by the fence, 

When the southward migration commenced the bewildered animals con

centrated in masses against the fence, and when the surface waters 

dried up •••• /- 15 -
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dried up they were threatened with death (Pienaar~ 1970)a A crash 

program to provide water for the stricken game was immediately 

launched and several successful bore-holes were sunk in the area. 

Unfortunately the local habitat (summer grazing araa) was severely 

degraded before the zebra and wildebeest could establish new mi

gration routes which circumvented the boundary fence. The problem 

was further aggravated because some of the game were reluctant to 

leave the area because of the permanent supply of water. 

To nlleviate the intense overgrazing and trampling in 

the region, attempts were made to entice game into the area south

east cf Kingfisherspruit by means of spring burns and water pro

vision. These attempts were, however, unsuccessful and it was 

eventually decided that to save the area it would have to be fenced 

off. During 1966 this fence, running from the farm Albatros: to 

just north of Red Garten windmill (Pienaar, 1965) was erected (see 

Fig. 4.4.(b)) with the hope that it would deflect the game eastwards 

towards potentially good, yet unfamiliar, grazing areas. 

The recovery of the degraded area 1-:::s subssquently justified 

the erection of thts fence to the extent that it coulci be removed 

during January 1972. 

In addition to the eastward extension of the traditional 

summer grazing area, the zebra and wildebeest have been able to 

shift the boundaries of their winter grazing area both in a southerly 

and an easterly direction, the result of this belng that during dry 

years they once more drink from the Sand river and even from the 

Sabi, east of its confluence with the Sand. 

Since 1969 there have unfortunately been indications that 

the numbers •• o,/- 16 -
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the numbers of zebra utilizing the western boundary area (Fig. 4.3. 

Unit (5)) are decreasing. This is possibly due to the fact that a 

large portion of their traditional summer grazing area on the dolorite 

reef has progressively been excised by the two previously mentioned 

fences. The zebra and wildebeest that left this area are believed 

to have joined up with the Batara and eastern boundary sub-populations. 

The recent removal of the fence between the farm Albatros 

and Red Garten windmill, may eventually lead to a return to the normal 

population level within this area. 

2 • 2. 2 • E~9.t_~ l;:J~~-'l_da_ry S,!!b-pol?_ul~. 

With respect to this very successful sub-population, the 

following reasons may be regarded as being contributory to the de

graded state of portions of their summer gr~zing area: the mis

placement of Mazithi dam and windmill; gravel pits excavated by 

road building teams on the Lindanda plains. These pits often re

tain their water during the dry season; their numerical increase 

during the past seven years; a number of very dry years between 

1~60 and 1970; their stubborn insistence to return to traditional 

summer grazing areas. 

As is the case with the western boundary sub-population, 

these zebra practice a natural system of rotational grazing, whereby 

each seasonal grazing area has a portion of the year in which to 

rest and recover from the previous seasorls intense grazing. Un

fortunately only winter grazing areas are afforded complete rest 

during the growing season, the summer grazing areas often being 

utilized as soon as the first grasses start sprouting. Due to 

this, the summer grazing areas of migratory game are more suscep-

tible to •••• /- 17 -
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tible to trampling and overgrazing, even though their area is 

larger than winter ranges. 

When artificial watering points were provided after 

1945, knowledge of the grazing behaviour and movement of game was 

lacking, and consequently artificial watering points were frequently 

put down in areas which were chosen almost entirely on subjective 

criteria (Pienaar, 1970). In this manner a number of watering 

points were established in traditional summer grazing areas, where 

they did more harm than good. One such misplaced watering point, 

with regard to the eastern boundary zebra, is 1111azithi dam and wind

mill (Pienaar, 1970; Van der Schijff, 1959). This watering point 

lies in the transitional zone between winter and summer grazing areas 

and is unfortunately close enough to the Lindanda summer range to 

serve game there with water towards the end of the wet season. Its 

effect is thus to keep game (zebra and wildebeest) on the plains 

after the seasonal veld pans have dried up. Together with the 

factors previously mentioned, the final result has been the over

utilization of the Lindanda area. 

The naturelcourse of events in an □verutilized wet season 

range would be a reduction in available surface water and a conse

quent shorter period of utilization by the migrant game. The region 

would thus have a longer time in which to recover. 

~• ~~- ~~1?=.eopulat?ED.• 

In contrast to the two previously mentioned sub-populations, 

the Sataro zebra are sedentary and consequently quite a different set 

of conditions control and influence their seasonal movements. 

Certain portions of their habitat, especially the basaltic 

soils •••• /- 18 -
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soils north of Gudzani windmill (Fig. 2.1.), are prone to overgrozing. 

This area, and especially the region around Bangu windmill, has 

retrogressed alarmingly in recent years. The retrogression has in 

most cases been typified by an infestation of the unpalatable 

"stinkgrass" §9~thi:'~t_c:1chloa_ i_ns..s.LJl,p,.B:1 (Fig. 2. 2.) • This grass is 

poorly utilized by most grazing species except zebra and wildebeest 

and is particularly favoured in its competitive association with 

other more palatable species - a situation which lends itself to 

selective grazing and deterioration of the habitat (Pienaar, 1963; 

Van Wyk, 1965). The poor condition of the habitat may additionally 

be ascribed to the uncanny way in which summer rains have tended to 

miss the Bangu area, together with the always available strong supply 

of underground water at this windmill, to the lack of supporting 

waterholes in the vicinity to reduce the grazing pressure around 

Bangu, and to the shallow soils of the area. 

2.3. South~,rn-2.l~ict. 

problems: 

In the southern district the zebra population poses two 

(i) rapid increase in numbers in certain areas (Crocodile 

Bridge sub-population), 

(ii) slow increase in numbers in potentially good areas 

(Pretoriuskop zebra). 

2.3.1. proq~dil,.~_Byidge sub-populati~n. 

Although this area (Fig. 4.3., Unit (a)) is not showing any 

signs of serious overgrazing the habitat is being heavily utilized 

by large herds of buffalo and zebra. During recent years the growth 

curve of •••• /- 19 -
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Fig. 2.1. Heavily utilized zebra and wildebeest habitat 
north of Gudzani windmill, May,1971. 
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Fig. 2.2. ~~ insculpta infestation due to the 
selective grazing habits of zebra and wildebeest. 
Near Marheya windmill, May, 1971. 
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curve of this zebro sub-population has shown a rrarked upward trend 

and this is believed to be due to: 

(i) the misplacement of Mhlanganzwane and Mpanamana dams 

(Pienaar, 1965). These two dams were built in the heart of the summer 

grnzing area with the result that both zebra and buffalo utilize the 

area almost throughout the year. The .mosaic of waterholes formed by 

these two, together with Gomondwane windmill, Mkohlolo dam, the Sabi 

and the Crocodile rivers, has resulted in an ideal situation for the 

herbivorous species. The reduced distances between waterhole~ to

gether with the unfavourable sitootion created with respect to the 

larger predators has reduced mortality rates and promoted population 

growth, 

(ii) zebra form a minor part of the lion's prey in this 

section. Analysis of the carcasses of game animals killed by lions 

show that 36,1EP/o of their kills consist of impala; 26,41% of buffalo; 

11.15>/o of waterbuck and only 9,27/o of zebra (Pienaar, 1969b). It is 

obvious therefore that these species form effective buffers with 

respect to zebre.6bredation. 
A 

From the above it is clear that the misplacement of arti-

ficial waterholes has initiated a population explosion favourable to 

certain herbivorous species and in particular the zebra. This increase 

has in turn resulted in localized grazing problems due to changes in 

the natural rotational grazing system. 

When comparing the distribution of zebra in the southern 

district (Fig. 4.1.) with their relative abundance in the same area 

(Fig. 4.2.), one can clearly see that large areas are very sparsely 

populated •••• /- 20 -
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populated. These patterns reflect the reaction of the species to the 

habitat, and will be discussed in chapter 4. It is, however, commonly 

known that Pretoriuskop section used to carry a large population of 

both zebra and wildebeest. The factors contributing to the present 

reduced population level will now be discussed in some detail. 

In the years prior to the second world war the habitat of 

the Pretoriuskop area consisted of a shorter grassveld and relatively 

little bush, with significant herds of game such as zebra, wildebeest, 

sable antelope and waterbuck. 

Prior to the proclamation of the Park in 1926, trek farmers 

used to enter the area annually during the winter months, with their 

stock. However, to ensure that fresh grazing would be available 

during these months, they customarily burnt the range during autumn 

(February or March). The result of this practice was the selective 

utilization of large burnt areas by domestic stock during the winter, 

game continuing the process during the ensuing summer months (Van Wyk, 

1965). Selective utilization of the grosses particularly favoured 

tho tall unpalatable thatch grass ~x_p13__rthelia _cg_ssolut~ which is very 

poorly utilized when mature. over the years this grass increased very 

slowly and it was only after 1947 when all burning in the area was 

terminated that the species started to encroach rather dangerously. 

Concomitant to the encroachment of ~,X,P~~lia was the tremendous 

increase in fire resistant shrubs which were previously burnt back 

by the annual fires. 

For seven years (up to 1954) the area was left almost en

tirely unburnt, the eventual result being a change to a predominantly 

long grass veld with thick bush. This change was largely unacceptable 

to the •••• /- 21 -
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to the previously mentioned species, and they subsequently gradually 

emigrated from the area to surrounding Bantu Trust aroas where annual 

burning was still practised. In contrast to this, browsing species 

such as kudu and impala showed a rrerked upward trend in their growth 

curve, while reedbuck were also afforded ample habitat in the grassy 

vlei areas. 

During 1957 (Brynard, 1964) a biannual rotational burning 

scheme of alternate autumn and spring burning was initiated. The 

result of this program has since been a slow but noticeable re

colonization of the region by species which formerly inhabited it. 

Chapter 3 •••• /- 22 -
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Chapter 3. 

MATERIALS AND METHODS 

3. 1 • !i~~ .. rrt~ 

Work was conducted throughout the Park and at all times of 

the year and for this reason a suitable vehicle was essential. A 

four wheel drive Land Rover was found to meet these requirements. 

Photographic equipment included a Minolta SR7 camera with a range 

of interchangeable lenses from 55 mm to 400 mm. Depending on the 

nat~re of the work, oither 8 x 30 or 10 x 50 binoculars were used. 

Except for certain remote areas in the northern part of 

the Park, zebra could be effectively approached by vehicle and the 

necessary observations carried out. Flight distances varied from 

between 40 and 80 metros, although in areas only occasionally visited 

by staff, zebra ran off at the sight of a vehicle. This factor was 

later to hamper the marking program in certain localities. 

In addition to observations mde from the ground, aerial 

reconnaissance was extremely valuable. The Bell helicopter regularly 

used in the Park for consus, culling and game capture programs proved 

to be invaluable, especially with respect to the plotting of seasonal 

distribution and migratory patterns. Only when systematically flying 

over an area as vast as the Kruger Park does one gain an all-encompas

sing picture of the habitat, topography and some of the other factors 

likely to influence game distribution and movement. It was unfortu

nately not possible to fly the entire study area, but fairly intensive 

flights were made in the central district and parts of the northern 

district •••• /- 23 -
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district. During these flights a total of some 45 flying hours was 

registered. 

Local movements, migratory patterns, seasonal distribution 

and home ranges of zebra throughout the Park were initially plotted on 

suitable large scale maps (1:100 000 or 1:125 000) and subsequently 

tronscribed onto smaller maps suitable for this publication. 

Observations mde in the fisld on the eruption and replace

ment of deciduous incisors and the eruption of permanent incisors were 

augmented by data collected from anirrnls kept in captivity at Skukuza. 

(Fig. 3.1.) These captive zebra also served to elucidate certain be

havioural aspects less easily obtainable under field conditions. 

Zebra captured and retained in captivity for varying periods of time 

are given in Table 3.1. 

•,r~r--=,--....-.:~ 

Date 
No. t cap 

of 
ure 

1 2.6. 

2 2.6. 

3 11.B 

4 9.2. 

5 9.1. 

6 14.3 

7 4.5. 

8 7.7. 

9 23.1 

10 12.1 

11 31.1 

69 

69 

.69 

70 

70 

.70 

70 

70 

0.70 

.72 

.72 
,..___, 

Age of first 
observation 

.-..-....,-

1 yEJar 

5-6 years 

7-9 years 

+ 3 days -
±5 days 

Birth 

+ 3 weeks -
12 days 

5-6 years 

Birtri 

Birth 

-

Sex 

9 

c5 

9 

() 

9 

() 

9 

c3 

9 

9 

9 

Period in Remarks captivity 
~· 

1 year Killed by lion 

2 years 10 month -
2 years 4 months -

1 months 12 -
1 months 12 -

1 year 10 months Born in captivity 

6 months Sold 

6 months Sold 

1 year 3 months -
- Born in captivity 

- Som in captivity 

These •••• /- 24 -
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These animls were kept in bomas measuring 60 x 30 metres 

and fed commercially available lucem and teff grass, a.a well as 

grass specially harvested in the veld. Young foals were bottle fed 

3 times per day on a mixture of: full cream powdered milk, 

saturated slaked lime water, 

2-3 fowl eggs, 

crushed thnlazole pellets (i pellet 

por feeding session). Feeding continued throughout the period in 

captivity, although the volume was reduced as water drinking and 

gross feeding increased. 

3. 2. 1. !:..L!.?JJ~Cl~~_§-~nd jus_tj._lication* for the rrn:d<l,_n_g P...r□ fLJ:}l.J:ll• 

Since the seasonal movements and migrations undertaken 

by zebra have a bearing on the well-being of this species as well as 

many other associated ones, it was decided that the rrnrking of a 

number of individuals in as large an area as possible should be 

undertaken. 

Subsequont to the erection of the western boundary fence, 

which spans the entire length of the Kruger Park, various changes 

have taken place in the traditional migratory patterns of zebra and 

wildebeest in the centrol district. These changes have resulted in 

serious localized habitat degradation and the necessary instigation 

of various remedial management practices. These, especially with 

respect to the Kingfisherspruit section, are discussed in a later 

section. 

With the proposed erection of a game-proof fence along the 

eastern boundary of the Kruger National Park, a knowledge of game 

movements •••• /- 25 -



Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2021 

25 

movements throughout the Park is also essential - especially with 

regard to the future water purveyance program. In addition to these 

considerations, marked zebra would provide data on various aspects 

of their social behaviour and could be used to derive a series of 

age classes for the sub-adult and adult segment of the population. 

3.2.2. fiumber 9.f.1.ebra marked ~11? ttJ.£3ir resp99.t_tve 19,.cal,.ities. 

During the years 1969 and 1970 a total of 89 zebra of both 

sexes, and ages ranging from one year to old age were marked in the 

Kruger Park. Since the central district is a problem area with re

gard to zebra and, additionally, houses just over 6a,/o of the total 

population, most animals were marked here. Distribution of the marked 

zebra between the three districts was as follows: 

Northern district 13 

Central district - 59 

Southern district - 17 

The selection of marking localities depended on the zebra 

concentration in the area and its importance as a zebra habitat. 

In no case were more than two zebra marked in the vicinity of the 

same waterhole, the result being a dispersion of marked specimens 

over the study area. Due to a shortage of time and money and the 

extreme wariness of certain zebra herds in the northern district, 

it was only possible to mark animals as far north as Nshawo No. 5 

windmill, Movements plotted for zebra north of the Tihongonyene 

windmill were based on observations made on distribution patterns 

at different times of the year, augmented by the daily observations 

of the local Rangers and Biologists, An understanding of the game 

movements in the area between the Letaba and Shingwidzi rivers later 

also helped to elucidate the more northerly movements, where a similar 

pattern., •• /- 26 -
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pattern exists. In addition to this, data collected from 52 zebra 

marked in the central district between 1963 and 1965, by the bio

logical staff, were placed at my disposal. In this project zebro were 

marked in six different areas at different times of the year. The 

mrking areas, subsoquently roferred to as marking stations, were 

located as follows:-

1) Lindanda - 26 marked, 

ii) Between Sweni windmill and Milaleni windmill - 6 marked, 

iii) South of Mnondozi dam - 7 marked, 

iv) Nwatindlophu river mouth - 7 marked, 

v) Nwatindlophu windmill - 6 marked. 

The movements discussed in this paper thus relate to the 

behaviour of 141 zebra, individually marked and followed-up over 

the periods 1963 to 1966 and 1969 to 1971. 

3. 2. 3. I~rn,.q__9ilip1-t::ion pi:gced!£:e_ an__d dr~sed. 

Because of the high cost of immobilizing and tranquilizing 

drugs a number of different drugging procedures were applied. In all 

cases animals were darted from the inside of a vehicle using dart 

syringes propolled by the Van Rooyen crossbow. For a description 

of this equipment the reader is referred to Van Niekerk and Pienaar 

(1962); Pienaar, Van Niekerk, Young, Van Wyk and Fairall, (1966a) 

and Pienaar et. al. (1966b). 

Drugs used in the study includod tho following: 

(i) Narcotics and analgesics 

(a) Etorphine hydrochloride or M.99 (Reckitt). This 

thebaine derivative chomically related to morphine was 

administered at the rote of 3 mg per adult animol. 

Zebra. •••• /- 27 -
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Zebra in the Kruger Park appear to have a greater re

sistance to this drug than in East Africa where they 

aro captured with similar mixtures containing only 

1,25 to 1,6 mg of M.99. (Klingel, 1968c). 

(b) Acetyl-propylorvinol hydrochloride or M.183 (Reckitt). 

This is essentially the ncetylated form of M.99 and the 

two were used intorchangoably. Dosage rates for M.183 

were betweon 3 and 4 mg per adult animc..l. 

(ii) Tranquilizers. 

(a) Azaporone (R1929) (Janssen). On hot days Aznperono was 

used in preforenco to Acetylpromazine and at a standard 

dosage rnte of 200 mg per anirn_'11. This dosage rate was 

derived from similar ones used by Pienaar (1968a, 1969a). 

(b) Acetylpromazine (Boots). The standard dosage rate of 

20 mg per animal using this neuroleptic appears to be 

rather low compared to the 28-36 mg used by Klingel (1968c), 

and may, to a certain extent, account for the higher dosage 

of M.99 required. 

(iii) Pamsympatholytic. 

(a) Scopolomine (Hyoscine hydrobromide). According to 

Harthoom (1965) this drug causes dilation of the pupil 

and paralysis of accommodation by affecting the impulses 

to the iris and ciliary muscles of the lens. Due to 

photophobia and the animal's incapability of focusing 

on nearby objects, it is thus moro easily captured. Al

though a helpful adjuvant to drug mixtures employed for the 

capture •••• /- 28 -
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capture of zebra (Pienaar et. al. 1966a), it m.9.y, 

due to its long-lasting effect, handicap a marked 

animal's chance of survival. For this reason scopolomine 

was only used when capturing zebra in more open areas. In 

dense vegetation they were inclined to stumble about blindly, 

frequently injuring themselves. Scopolamine was administered 

at a rate of 10 mg per zebra. 

The above-mentioned drugs were used in the following 

combinations: 

M.99 or M.183 plus either Azaperone or Acetylpromazine. 

In all cases the addition of Hyoscine hydrobromide was 

optional. 

(iv) Morphine antagonist. 

(a) Nalorphine hydrobromide (Burrough's-Wellcome). This 

antidote was used to antagonise the effect of both M.99 

and M.183, and was administered intravenously at a rate 

of 100 mg/zebra. 

(b) M.285 (Reckitt). This potent Etorphine specific ant

agonist was occasionally used, and at a rate of 5 mg per 

zebra when Nalorphine hydrobromide was in short supply. 

(v) Muscle relaxants. 

(a) Succinylcholine chloride. In contrast to the narcotic 

II/I-drugs previously mentioned, Succinylcholine chloride or 

Scoline is a potent muscle relaxant. Although extremely 

cheap, the disadvantages of its application as a routine 

field immobilization agent tend to outweigh the advantages. 

Since •••• /- 29 -
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Since animals are extremely sensitive to an overdose of 

the drug, one has to estimate their weight before pre

paring the appropriate dart syringe. To save time, 

seven or eight darts were filled with dosages of the 

drug that covered the range of body weights for the 

capture of adult stallions. It was found to be unpractical 

to use Scoline on mares since it was too difficult to 

estimate their weights. With a dosage rate of □ ,1 mg 

per lb., darts containing between 70 and 85 mg were 

prepared and stored on ice in a cool-box. Once the 

specimen for marking had been chosen, the appropriate 

dart could be selected. The advantages of this drug in

clude: 

(a) It is very cheap. 

(b) No antidote or neuroleptic required. 

(c) Provided the animal's weight is correctly estimated 

and none of the drug leaks out through the dart wound, 

the zebra is fully recumbent within three to four minutes. 

(d) On recovery the animal is almost 10CJl/o normal. 

Disadvantages: 

(a) More time is required to prepare the dart syringes. 

(b) The drug is sensitive to heat when in the dissolved 

state. 

(c) The darted animal's weight required accurate estimation. 

In this respect an overdose results in death due to 

anoxia, while an underdose has no effect on the animal. 

Expensive dart syringes are thus frequently lost. 

(ct) The •••• /- 30 -
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(d) The recovery time is between six and 20 minutes and 

is frequently not long enough for marking procedures. 

(e) It is almost impossible to work on the teeth of a Scoline 

drugged zebra due to the animal's vicious biting and 

kicking reactions. 

Although a number of zebra were successfully captured with 

this drug occasional deaths were inevitable and hence the 

oral administration of medical oxygen was attempted. Using 

a standard endotrachenl tube and a portable oxygen cylinder, 

overdosed zebra were intubated and the lungs ventilated with 

the oxygen. This technique, however, proved to be too time

consuming, while the apparatus was also rather delicate and 

bulky. In addition a gag through which the endotrncmal 

tube could be passed had to be forced into the animal's mouth, 

otherwise the zebra would damage the tube with its vicious 

biting. Difficulty was also experienced in finding the glottis, 

the tube being more inclined to slip down the oesophagus. As 

a final test the tranquilizing drug, Rompun-HCl (Bayer), also 

designated Bay Va 1470, was tried in combination with Scoline. 

Results obtained from three adult stallions immobilized with 

the normal Scoline dose plus 1½ ml of the 1CJl/4 solution of 

Rompun, gave the following reaction times: 

(a) Animals recumbent - ~, 1¾ and 3 minutes after darting. 

(b) Animals fully ambulant - 10, 4 and 7 minutes respectively 

after darting. 

Although these were fantastic reactions to witness, they did 

not leave enough time for the marking procedure. For obvious 

reasons these experiments were abandoned and only the ~JI-series 

of drugs •••• /- 31 -
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of drugs were used. 

As soon as the marking procedure had been completed all dart 

wounds were treated with a solution of Terramycin (Pfizer) 

and should the animal have sustained any additional injuries 

a precautionary intramuscular injection of 6¾ x 106 units of 

the penicillin compound, Triplopen (Glaxo--Allenbury's) was 

administered. 

3. 2. 4. ~arJ5..11J.a-t.§,9hnJ_~. 

Certain factors had to be considered before deciding on a 

specific marking technique. these include: 

(i) The success or failure of the study depended on the collection 

of sufficient and simultaneously reliable resightings. These 

factors in turn depend on how clearly the animal is marked 

and its chances of being spotted amongst a large herd where 

dense vegetation could obstruct one's vision. Since both 

tourists and staff were asked to report on the localities 

of marked individuals, it was essential to devise a method 

that would take up as little of their time as possible and 

also be foolproof. 

(ii) The marking technique had to be of such a nature that the 

marked specimen could be recognised for a period of at least 

one year. This was important because certain of the marked 

individuals had to have their incisors measured after this 

interval. 

(iii) Each zebra had to be marked individually, i.e. no two animals 

could bear the same mark. 

Taking •••• /- 32 -
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Taking cognisance of these factors, it was decided that a 

suitable and easily recognisable collar (Fig. 3.2.) was essential 

and that devices such as ear tags, cropped tails and rump bronds 

would be used to increase the chances of spotting the marked 

animal. Should a collar be lost, numbers branded on the rump 

would be essential for the re-identification of the specimen. 

Although both stallions and mares were initially marked 

with collars, it was later discovered that a number of stallions 

had either lost their collars or were in the process of losing them. 

For this reason more mares were marked than stallions, the mares 

showing no inclination to rid themselves of the collar. When 

observing the vicious fights between adult stallions one can 

clearly see that the neck region is the spot to which most biting 

is directed. Fighting, especially during the mating season, to

gether with the animal's habit of rubbing its neck against objects 

results in tearing and eventual loss of the collar. In the case 

of mares no collars were lost and tearing was never observed. 

3. 2. 4. 1 • Col!_~:r:s,,"_l!.§..~,£ • 

"Stnrkolite" (Kahn and Kahn), a commercially available 

polyvinyl plastic material impregnated with nylon thread, was utilized. 

This tough material has been used for marking various game species 

throughout South Africa and South West Africa. In the Kruger Park 

it has also been used to manufacture collars for cheetah, lion and 

tsessebe (~~lis,,c~.§. l,L!..n~~ 11.:!!)g_t~~). The durability of the material, 

the bright colours and the ease with which it can be cut ensure its 

practical application. 

Field •••• /- 33 -
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Fig. 3.2. An adult stallion with a white "sterkolite" 
collar, cropped tail and number 2 branded 
on his rump. These collars remained service
able for two years. 
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Field tests with the various colours available indicated 

that red and white were most easily spotted, blue being less con

trasting when used on a zebra. The method employed was to use two 

strips of differently coloured heavy duty "Storkolite", numbers or 

letters boing cut out of the top strip, and then the two strips 

were glued together. The dimensions of the collar and the spacing 

of the numbers or letters are given in Fig 3.3. To further rein

force the collars and prevent bending and rolling of the material, 

four strips of celluloid measuring 2" x 4" x }10" were spaced between 

the four numbers cut out of tho upper layer of wsterkolite". After 

glueing the two layers together with "Bostik 1769" (Kahn & Kahn), 

brass split rivets and nylon thread were used to support the two 

layers and keep the celluloid strips in position. Throe steel 

bolts(~" x -¾") and nuts together with galvanised body washers 

(diameter 1~") were used to fix the collar round each animal's neck, 

(Fig. 3,4.). 

Because certain numbers or letters could create confusion, 

only the following were used: 

Numbers:- 1, 2, 3, 4, s, 7, a, 11, 12, 13, 14, 15, 17, 

Letters:- E, F, G, H, J, K, N, 8: T, U, V, X, Y. 

Squares and circles were also used as patterns, in place of 

numbers or letters, 

Before the collar was fastened the centre of the mane was 

cropped to a width of about 20 cm and the tail either completely 

stripped of its hair or cropped level with the last caudal vertebra 

(Fig, 3.2.). Coloured eartags were occasionally fitted, although 

they were quite worthless as far as resightings were concerned. 

Rump •••• /- 34 -
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Fig, 3,3. Plan and dimensions of collars used, 
(a) Stitching along edge (nylon thread). 
(b) Position of celluloid strips between 

"sterkolite" layers. 
(c) Letter cut out of upper section of "sterkolite", 
(ed) Supporting rivets. 
( ) Bolts and washers for fastening collar. 
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Fig. 3.4. Fastening a blue "sterkolite" collar, Note 
the nylon stitching, the large washers and 
the supporting rivets. 
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Rump branding (Fig. 3.2.) although of some value, later proved to 

be unnecessary as all collars lasted well (Fig. 3.5.). In the open 

savanna plains of East Africa where hundreds of zebra could be ob

served at a time, Klingel found that collars were unnecessary. In 

his study most animals were branded, ear-tagged and the mane and 

tail trimmed (Klingel 1967, King and Klingel 1969). 

3.2.5. Colleption of data O!]__~rked Ze~a. 

To stimulate an interest in marked zebra and hence promote 

the collection of resightings, photographs with suitable captions 

consisting of a short description on the objectives of the study, 

wer8 displayed in all the tourist camps and at the entrances to 

the Park. Special forms were also printed and made available to 

both tourists and staff (Fig. 3.6.). After a marked aniool had 

been spotted the appropriate form was completed and later returned 

to Skukuza. This method proved to be extremely successful and a 

total of some 1200 resightings were collected in this way. 

Chapter 4 •••• /- 35 -
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Fig. 3. 5. Marked group ( 1 adult ct+ 2 adult 99). At this 
stage the white collar with a blue letter "S" 
was 1¼ years old. The "2" of the number "26" 
branded on both sides of the rump is just 
visible on the mare's right rump. 
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NATIONAL PARKS BOARD OF TRUSTEES 

~ Office of the Nature Conservator, 

SKUKUZA. 

~ear Friend, 

As part of a study on the behaviour of zebra in the Kruger National 
Park, a number of these animals have been marked with Coloured Collars 
(neckbands) bearing either numbers, letters, patterns or colour combi
nations. 

Data required on the seasonal and local movements of these zebra is 
vital in the successful planning of game management policies in this park. 
Kindly complete the following table should one of these be seen and hand 
the form in to the tourist officer at any of the entrance gates or rest 
camps. 

Thanking you for your co-operation. 

for: NATURE CONSERVATOR. 

1. EXACT LOCALITY (1 or 2 below) 

(a) Mileage to nearest rest camp or intersection••••••••••••••••••• 

(b) Name of rest camp or description of intersection••••••••••••••• 

................................................................ 
(c) Direction in which travelling (e.g. Skukuza to Satara via Main 

road) •••..•.•.••..••.•. _ •••••••••••••.••• • • • • • • • • • • • • • • • • • • • • • • • 
2. ALTERNATIVE. 

Name or exact locality of watering point or other landmark where 

marked animal was seen·•••••••••••••••••••••••••••••••••••••••••••· 

.................................................................... 

COLOUR OF s. NUMBER, LETTER 
REMARKS (NUMBER IN 

3. DATE 4. COLLAR OR PATTERN ON 6. GROUP) 
COLLAR 

Fig. 3.6. Printed form used for the collection of data on marked zebra. 
Over 10 000 of these forms were distributed to tourists and 
staff. 
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Chapter 4. 

THE DISTRIBUTION, MO\/ErvENTS AND 

MIGRATION OF ZEBRA. 

Although zebra are largely confined within the boundaries of 

the Krugor National Park, significant local movements and full scale 

migrations still take place. Certain movements even take zebra out

side the present boundaries of the Park. 

All movements and migrations are of vital importance to the 

well being of the population and additionally have a profound indirect 

effect on the vegetation. 

4.1. Presl§l!lt distribution_,£!:)d ~opulation density. 

The distribution of large mammals in the Kruger National 

Park has been described by Pienaar (1963). Since this time, however, 

changes have taken place especially with regard to density and seasonal 

distribution. These changes are largely due to the provision of new 

watering points. 

The winter distribution and density of zebra derived by an 

extensive aerial and ground census conducted during August 19?1 can be 

gauged from Fig. 4.1. The true winter and summer grazing areas are 

illustrated in Fig. 4.4. (a), (b) and (c). To give an idea of the 

actual numbers of zebra in the different Ranger sections of the Park, 

Fig. 4.2. has been included. This shows the administrative division 

of the Park into 14 Ranger sections, with the actual number of zebra 

counted in each section. From this m3p and the previous one, one can 

clearly see that the greatest numbers are found towards the east of 

the Park •••• /- 36 -
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the Park and in the central district. The numerical distribution 

among the three districts is provided in Table 4.1. (1970 census). 

~.--.---~ -- -- ~--
Number of o/o of total Size of 

o/o of total No. of 
District district hectare Zebra. population 

(Hectares) area per zebra 
~ ---

North 5 382 26 997181 52 185 

Central 12 285 61 551687 29 45 

South 2 560 13 352251 19 138 -- . ~--==-

20 22? 100 1901119 100 
--------1..--~ -

Average number of hectare per zebra for the whole Kruger Park= 94 

(2.76 zebra per eq. mile). 

From this analysis it is clear that the central district 

carries threo and four times the number of zebra per unit area than 

do the southern and northern districts respectively. 

According to Owen ( 1966) mign,tion is defined as "a regular 

movement to and from a breeding area", the shift of the population from 

one place to another being for the purpose of breeding. Lack (1954) 

proposes a similar definition, but also mentions three other types of 

movement with which migration intergrotes: 

(i) movements correlated with seasonal changes in the 

habitat, 

(ii) movements •••• /- 3? -
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(ii) movements made in direct response to harsh weather, 

(iii) emigration. 

Migration is distinguished from (i) by the greater length 

of the journey and by the fact that the winter quarters lie in a fixed 

direction from the breeding area instead of in various directions 

from it. The movements classified under (ii) are irregular, can 

occur at any time of the year and do not occur every year. Emigra

tion is also irregular and is a one way movement (Smith, 1966). 

Although there are many definitions for the word "migration" 

(Barnard, 1961) the basic definition appears to require a two-way 

movement, involving a return to the area originally vacated. The 

fact that many definitions include that the movement be to and from 

a breeding area, probably stems from the typical bird migrations be

tween polar and temperate zones. 

On the basis of behavioural characteristics and considering 

the above-mentioned possibilities the zebra population of the Kruger 

Park may be divided into: 

(a) migratory sub-populations, 

(b) semi-migratory sub••populations, 

(c) sedentary sub-populations. 

The word sub-population is merely used to indicate the 

individual qualities of one portion of the Park's population as com

pared to another, and by no means infers geographical isolation. 

According to Eloff (1959) "an animal that lives a wandering 

life is called a nomad, but whereas some animals wander more or less 

sporadically •••• /- 38 -
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sporadically within a certain geographic region during most of the 

year, others may have restricted quarters f.Jr part of the year, usually 

in winter, roaming about over a wider area for the rest of the year". 

In this respect the semi-migratory and sedentary sub-populations 

could also be called nomadic. The movements of the sedentary sub

populations are, however, confined to a relatively small area (home 

range) while those of the semi-migratory sub-populations are direc

tiunal. 

By further analysing the movements of zebra, it becomes 

clear that in conjunction with their sedentary or migratory characte

ristics, each sub-population tends to utilize a specific portion of 

the Park i.e. the Kruger National Park can be divided intu eight units 

(Fig. 4.3.), each unit being an ecologically self-sufficient entity 

with respect tu zebra habitation. 

The reasons for dividing the Park into these units include: 

(i) each unit or sub-population is a fairly distinct entity, 

its members seldom mixing with those of other sub-populations. When 

mixing occurs, it is usually of a temporary nature and undertaken by 

only a few individuals, 

(ii) sub-populations are frequently separated by well defined 

temporary barriers. These barriers are by no means impassible, but 

act as effective filters between sub-populations, at times allowing 

little ur no mixing. These barriers are either in the form of peren

nial or annual rivers, thick zebra deterrent bush, very hilly or rocky, 

or other marginal habitats. In this context the word "barrier" is not 

used in a strictly zoogeographic sense (see Darlington, 1957), 

(iii) for •••• /- 39 -
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(iii) for management purposes it is essential to sub-divide 

the population, since contrul programs are only carried out in 

certain units. 

4.3. ~ssion o,L the £~~ies of each sub-population and the 

movements und~rtaken by the zebra of each unit. 

The sub-•populations to be defined were separated on the 

basis Jf information collected from the following sources: 

(i) the local movements and/or migratory habits uf 141 zebra 

marked between 1964 and 1970, 

(ii) observations on the seasonal distribution of zebra herds 

both from the air and from the ground. These observations not only gave 

the distribution patterns, but also the numbers in each specific unit. 

Through the use of these figures a check could be kept on the popu

lation level for each unit - a marked change between adjacent units 

wuuld ubviously mean that mixinJ had occurred, 

(111) certain boundaries between sub-populations are seldom 

crossed, and when this occurs, few animals undertake the crossing, the 

whole incident being regarded as rather unusual. 

4.3.1. ~i~r:§~ry_sub-..12.9pulati~. 

The true migratory zebra can be separated into two sub

populations: 

(a) western boundary zebra (Fig. 4.3. Unit (5)), 

(b) eastern boundary zebra (Fig. 4.3. Unit (6)). 

4.3.1.1. Qi§cuss:!.£.n of the qoundaries and barriers between these 

two sub-populations and others. 

Although the factors contribution to the separation of 

these two •••• /- 40 -
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these two sub-populations from one another are not very rigid, they 

are effective enough to warrant separation for management and descrip

tive purposes. 

Mixing does occur between the two, but is usually on a very 

small scale. The routes along which mixing occurs between these sub

populations and between the Satcra zebra are indicated by the bruken 

lines in Fig. 4.4.(b). 

Basically the two sub-populations are sepa1-ated from one 

another by an intervening belt of thick deterrent bush (Fig. 4.4.(b)) 

across which there are few trod::i.tional migratory routes. The southern 

boundary of unit (5) is form3d by the Sabi and Sand rivers, while the 

northern boundary :ts again marginal zebra habitat, being rrainly 

g_~'?.PJlosperm..,!-;l.!!l .~2..~'l~/Co_rr.bretl:!.~ ~.e._i,SY].~'Jl woodland running up to 

the Olifants river. Unit (6) runs between the Sabi and Sweni rivers 

(north to south)~ its eastern boundary being the tebombo mountain 

range. 

4. 3. 1. 2. MJ:g:mi:gD'_g,k~9.tJ..£21J .... =sI~nce. ,, __ r,:□,t_,tte~~nd ¥leed. 

The seaoonal migrations undertaken by zebra in units (5) 

and (6) are in a north-south direction, from winter to summer ranges 

and back (Fig. 4.4.(b)). As can be seen from this map the winter and 

summer grazing areas of both sub-populations are separated from one 

another by an intervenir.g transitional zone. This zone may be utilized 

for a variable length of time, but the period is seldom more than a 

week or two. 

Due to the size of both the winter and summer areas, the 

distance of the migration varies from year to year, the greatest 

length, ••• /- 41 -
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length being 75 kilometres covered by eastern boundary zebra mi·• 

grating between the Sabi river in the south and Milaleni windmill 

in the north (on the Sweni river). In contrast to this, the mi

gratory zebra of the Etosha Salina (Ebedes, 1972) and those of the 

Serengeti region in East Africa (Grzimek and Grzimek 1960a and 1960b) 

undertake more extensive movements. In the Etosha Game Reserve zebra 

annually cover distances of between 100 and 160 kilometres, while in 

the Serengeti region the distances could exceed 200 kilometres, 

These distances refer to one way movements only and were calculated 

from maps provided by the authors previously cited. The movements of 

zebra in the flare Plains region of Kenya (Darling, 1960) and in the 

Tarangire Game Reserve (Eastern Masailand) (Lamprey, 1964) are com

parable again, in extent, to those of the sub-populations under dis

cussion. Here the migrations appear to be between 50 and 80 kilo

metres in extent, 

The distance travelled and routes followed by any migrating 

animal are correlated with its habitat requirements and the conditions 

prevailing at the particular time of the year, This is aptly illus

trated when comparing the migration of African ungulates (tropical and 

sub-tropical) with those of Polar regions. The barren-ground caribou 

(Rangifer ~ groenlandicus) for example, may at times cover dis

tances in excess of 800 kilometres when moving from winter to summer 

ranges (Kelsall, 1970). 

The routes followed by the migratory zebra of the central 

district are well defined and vary little from one year to the next. 

In the eastern boundary sub-population the route followed during the 

northward (spring) movement, however, differs from southward route, 

When ••• ,/- 42 -
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When moving northwards the greatest majority of these zebra swing 

towards the north-east and then follow the hills of the Lebombo 

mountain range until they reach their summer, grazing area. When 

moving southwards at the end of the summer they remain, for the 

greatest part of the journey, on the Lebombo flats. This difference 

is not apparent on the west where both movements follow the same 

general route. The reasons for these differences will be discussed 

in Chapter 5. In all cases the routes followed are in the form of 

well defined paths which meander from place to place following the line 

of least resistance. When flying over these regions, especially the 

transition area, the paths traditionally used can be clearly discerned. 

In most cases the speed of migration varies between four and 

six kilometres per hour, depending on the terrain. The type of loco

motion may be described as a walk of medium speed similar to that ob

served when zebra move from one waterhole to another. 

4.3.1.3. §§£sonal timing of ~ ~,.qrati□IJ,• 

Since the initiation of this study in 1969, three complete 

migrations, plus an additional southward one (19?2), have been wit

nessed. These are summarised in Table 4.2. 

Because the migrations of both the western and eastern 

boundary zebra take place at about the same time only the movements 

of the more important eastern boundary sub-population are given in 

the table. 

Table 4.2 ••••• /- 43 -
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Seasonal timilJ.9:,_ and dura_tto...u.. of the northwar.9. 

§nd sout~~d migratory movem~ts of zebra~:!£)_ 

th~.£§!J..tral district of the Kruger National 

Park (1969 - 197?.) 

.....-- - ----

Year Date 
la 

mig 
i 

1969 14th 

1970 30th 
(+ .1 

- 2 tion 
(oth 
popu 

1971 26th 

19?2 10th 

Southward 
·-· 

when final 
rge-scale 
ration was 
nitiated 
,,._.._....,____. 

May --
January 
of popula-

) 3rd April 
er half of 
lation) --

May --
June 

,.,_,_.,.. 

migration Northward migration 
- .. 

Time taken to Date when final 
Time taken to 

reach winter large-scale 
reach winter migration was range initiated range 

- -- -
10 days 29th September 11 days 

. 

1? days 

12 days 28th December 4 days 

5 days 16th October 6 days 

14 days - --
In many respects the data given in Table 4.2. are rather mislead

ir.g and hence the unusual movements will be discussed individually. 

Zebra utilizing-traditional summer grazing areas are dependent 

for their water on veld pans, and pools in the seasonal rivers. 

Should these supplies be depleted they may be compelled to return 

to their winter range earlier than usual. When this occurs, the 

southward movement tends to be sporadic with only portions of the 

sub-population undertaking it. During the 1969/19?0 season, for 

example, the spring rains were early and were followed by a com

paratively dry summer (See Fig. 1.2.). On the 30th of January 19?0, 

part of the sub-population migrated southwards and four marked 

individuals •••• /- 44 -



Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2021 

44 

individuals were seen at Mnondozi windmill on 17.2.70. However on 

2.2.70 good reins fell in the northern part of the summer range and 

the remainder of the sub-population now concentrated in this area. 

They eventually only vacated the summer grazing area between 1 and 

5.4.1970. 

During the 1971/1972 summer when near record rainfall fig

ures were registered throughout the Park (783,5 mm for the central 

district - /\pril 1971 to M3.rch 1972), it again became clear that an 

unusual movement was going to take place. In contrast to a dry year, 

such as the 1969/1970 season, the summer range now had an abundance of 

water, while grazing conditions were excellent. Under these abnorrml 

conditions (highest rainfall in more than 10 years) the zebra flourished, 

with the incentive to migrate consequently coming later than usual 

(Table 4.2.). 

Compar<i.ngthe southward migrations of 1969, 1970, 1971 and 

1972 with those of 1966, 1967 and 1968 it appears that these movements 

are normally initiated during April or l'v1ay. 

With regard to the northward movements, sufficient rainfall 

is again essential and zebra will frequently initiate the migration, 

move a few kilometres and then again return to the winter range. This 

type of movement is continued until sufficient rein has fallen whence 

the migration is carried through. Should the initial spring showers 

be heavy enough, movements are not protracted and the migration is 

completed within two days. Exactly the same behaviour has been wit

nessed by Grzimek and Grzimek (1960a) in the Serengeti and these herds 

were also found to return in a westerly direction when there was a 

long break in the rains during the rainy season. A protracted northward 

migration •••• /- 45 -
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migration with a return to the original winter grazing aroa is less 

obvious on tho west, sinco these zebra have a series of waterholes 

(both p0rmanent and seasonal) along the greatest part of their route. 

For the eastern boundary sub-population it is apparent that 

the duration of the northward movement is dependent on rainfall, good 

spring showers resulting in a rapid, less sporadic migration. 

The time taken to complete a migration is difficult to assess 

since one would have to define a starting point and a finishing point. 

This is difficult, because the movement can end temporarily before 

such a point or be deflected round it by other more suitable conditions. 

In addition, one has thousands of animals to contend with and not 

merely a few marked individuals. The times given in Table 4.2. repre

sent the duration ofthemigration for the greatest proportion of the 

population and not the times of one or two specific marked individuals. 

The time taken by selected individuals was found to be between one and 

two days in some cases. In East Africa zebra and wildebeest are known 

to move up to 40 kilometres in one night (Lamprey, 1964). These were 

migratory movements in response to local rainfall. 

The initiation of the southward migration is not as sudden 

as the northward movement since the zebra are dispersed over a fairly 

large area where they utilize a number of different waterholes. When 

initially vacating the winter range, on the other hand, they are more 

concentrated, because of the almost exclusive utilization of water 

from the Sabi river and Mnondozi dam on the east, and Timbetene, 

Shiteve-teve and Sudweni windmills on the west. In addition to this, 

the stimulus to leave the winter range is a sudden one (rainfall) 

while that operating in the summer range is gradual (decreasing water 

supplies •••• /- 46 -
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supplies and/or poor grazing conditions). Due to this the influx of 

game onto winter ranges is also gradual and not quite as abrupt as 

that onto summer ranges. Similar observations have been made by 

Ebedes (1972), where zebra numbers were found to increase gradually 

on the Andoni Plain (winter range) north-east of the Etosha Salina. 

Since northward migrations take place during or immediately 

after the first spring reins, the animals may subsequently move either 

by day or by night. Southward migrations take place during the cooler 

part of the day and also at night. While migrating, zebra move in single 

file, the family and stallion groups maintaining their individual iden

tity. During these rrovements an adult mare customarily leads the mi

gration, the adult stallion remaining at the rear of his group. 

Similar observations were made by Ebedes (1972). In most cases 

stallion groups remain towards the rear of migrating herds. While 

moving grazing is reduced, individual animals occasionally taking a 

mouthful of grass, but hardly stopping to do so. 

4.3.1.4. M~a~t_icm '.:__instir:,cti'!~or,_t~_na1) 

Before migration can be broken down into its various phases 

one must decide whether the phenomenon is actually innate (instinctive) 

or whether it is, in fact, merely a seasonal reaction to proximate en

vironmental conditions that has been passed on from generation to gene

ration through the process of learning. In the last-mentioned case it 

would mean that years ago individuals or groups reacted to unfavourable 

conditions and so initiated a movement which eventually became traditio

nal. This type of movement would, however, also require certain environ

mental stimuli for its initiation. 

With regard •••• /- 47 -
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With regard to the traditional or learnt, as opposed to the 

innate origin of migratory behaviour, it is difficult, in the case of 

mammals, to decide which is in fact the case. In invertebrates, es

pecially insects, there is little doubt that migration is instinctive, 

as is much of their general behaviour (Lack, 1954; Smith, 1966). The 

North American nonarch butterfly could serve as a classical example. 

This species migrates south in huge flocks each fall, roosting at night 

in selected trees. The return trip the following spring, however, 

appears to be made by the progeny of the autumn migrants, that apparent

ly breed on the wintering ground (Beall, 1946). In the case of birds a 

similar instinctive situation exists and it has been proved conclusively, 

for example, that orientation or direction finding behaviour is indepen

dent of experience (Eibl-Eibesfeldt, 19?0; Marler and Hamilton, 1966; 

Young, 1950). In these experiments birds were either hand-reared and 

then tested, or displaced from their normal course while busy migrating. 

In both cases directional responses remained correct. 

In his book "The Migratory Springbucks of South Africa" 

Cronwright-Schreiner (1925) discusses the instinctive as opposed to 

the learnt origin of migration, and eventually comes to the conclusion 

that this behaviour is not instinctive in the springbuck. He postulates 

that their erratic movements were rather in search of food and possibly 

water, and because they did not occur annually, and were of variable 

direction, could not be re6arded as true migration. 

The erratic springbuck migrations which occurred in South 

Africa during the 18th century and those observed in the Kalahari during 

193?, 1950 and 1954 (Brynard, 1956; Eloff, 1959) cannot, due to their 

temporal and directional irregularity, be regarded as true migrations. 

These mass •••• /- 48 -
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These mass movements and ensuing mortality, in fact, more closely 

resemble the "crash" migrations or irruptions of Arctic lemmings. 

Here, migration or rather emigration can frequently be correlated 

with social factors as the movement is often initiated before food 

becomes a limiting factor (Christian, 1963; Marsden, 1964). 

Of the mamrrals today known to undertake migrations which 

are both regular and directional, the following diverse examples can 

be quoted: the fin whale (~alaer1_c~.E!:,§.~ pJ:i~~!,_u~) (Laws, 1961); the 

hump-back whale (~qc!E,.t~ra novoen_g~iae) (Davis and Galley, 1963); the 

little brown bat (MY□~~~ t~ucif.,.u~) (Davis and Galley, 1963); caribou 

(Kelsall, 1970); elk (£§.,ry.!d,_~ e~adensis) (Hamilton, 1939); mule deer 

(QE.£,coil~ hem□ Q~y_s) (Taber and Dasmann, 1958); 

(Gazella t~msopii) (Grzimek and Grzimek, 1960a); 

mamrrals have been mentioned in earlier chapters. 

Thompson's gazelle 

other African 

From this it should 

be clear that migratory behaviour is not merely a phenomenon confined 

to a few species inhabiting a specific biotic zone, but that it is a 

relatively common occurrence in many diverse species all over the 

world. Considering the behaviour of all these species individually, 

and bearing in mind that instinctive migration is common in primitive 

groups such as insects, fishes and birds, one could postulate that 

mamrralian migration is also instinctive, but, that it may be partially 

or completely suppressed in certain species. In this respect one may 

say that migration occurs in those species which survive in greater 

numbers if they leave, than if they remain in their breeding grounds 

for the non-breeding season (Lack, 1954) i.e. migration is merely an 

adaptation to the animals' particular environment. 

In the •••• /- 49 -
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In the case of mammals, the major factor contributing to

wards the belief that migration is not instinctive probably stems from 

the fact that many species are not migratory and within a species large 

proportions are completely sedentary, while others in neighbouring 

regions undertake a regular migration. This, I feel, should not defer 

one from the possible instinctive approach, since, after all, one of 

the basic traits of the higher mammals is their ability to modify be

haviour through experience and learning (Manning, 1967). In this res

pect birds can again serve as an example. Winterbottom (1965) states 

that although many birds have an inherited tendency to fly in a certain 

direction, this tendency can speedily become modified. Here for example, 

the European starlings (s"t;,y~~ YJ:!.1J.lar1.§.) introduced into North 

America have lost their tendency to fly south-west in autumn and north

east in spring and do the opposite. The same species in the Western 

Cape does not migrate at all, but has reacquired the migratory habit 

in the summer rainfall area of the Eastern Gape. The same can be said 

for mammals. In South West Africa the zebra of the Etosha Salina mi

grate in a west-east direction while those in the Kruger Park, which 

are of the same subspecies, migrate in a north-south direction. Still 

other sub-populations are sedentary. In contrast to these dedt:JCtions 

Watson (1966) feels that due to its sociality and reasonably long life, 

the migratory behaviour of the wildebeest could be passed on through 

learning (as a herd tradition). 

Due to the present absolute lack of experimental data on 

mammalian migration, it would be impossible to decide whether the 

phenomenon is instinctive or traditional. The limited knowledge 

available, could in fact, be used to justify either of the two 

possibilities •••• /- 50 -
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possibilities. Which one of the two is the correct approach, or 

whether the actual truth lies between the two, remains to be dis

covered, but it is abundantly clear that migration is a very plastic 

phenomenon which can be regulated to suit conditions • 

. l!li.sr.:~;:t~i□-!J.. 

Accepting that zebra migration is possibly instinctive, a 

definition of instinct will help with the breakdown of migration into 

its various phases. Thorpe ( 1951) speaks of instinct as "an inherited 

and adapted system of coordination within the nervous system as a whole, 

which when activated finds expression in behaviour culminating in a 

fixed action pattern. It is organised on a hierarchical basis, both 

on the afferent and efferent sides. When charged it shows evidence of 

action-specific-potential and a readiness for release by an environmental 

releaser". Considering this definition and bearing in mind that all 

true migratory beheviour patterns will have a basic releaser-fixed 

action pattern system operoting, one would expect the following phases 

to occur with respect to migratory zebra in the Kruger Park: 

(i) northward •••• /- 51 -
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(i) northward migration (central district) 

Initial Stimulus 

Action Specific 
Potential builds up. 
(Migratory urge 
develops) 

2nd Releaser 

Rainfall 

Central Nervous System 

Migration (Fixed
Action-Pattern) 
(Appetitive 
Behaviour) 

(ii) southward migration (central district) 

Initial Stimulus 

Action Specific 
Potential Builds up 
(Migratory urge) 

2nd Releaser 

Central Nervous S 

Migration (Fixed
Action-Pattern) 
(Appetitive 
Behaviour) 

ystem 

3rd Releaser 

Key Stimuli in Specific 
Biotope i.e. Summer 
Grnzing Area and 
Traditional Influence 

Destination and end 
of Migration. 
(Consummatory Act) 

3rd Releaser 
r--·-~ 

Key Stimuli in Specific 
tape i.e. Winter 
zing Area and 
ditional Influence 
·-----= ~-=---

~-

--
Destination and end 
of Migration. 
(Consummatory Act) 

-·. 

Considering the sections of diagrams (i) and (ii) individually, 

the following may be stated to justify the system: 

(a) all •••• /- 52 -
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(a) all northward migrations start after an initial period of 

increasing daylight hours and temperature (Fig. 1.2. and Table 4.2.). 

The relative o/a humidity data is inconclusive but it should fluctuate 

inversely with temperature (Griffiths, 1966). At this time of the year 

zebro also concentrate in increasing numbers round the re111c~ining perma

nent waterholes and interspecific interactions (population pressure) 

may also be part of the initial stimulus. These factors are responsi

ble for the build-up of action-specific-potential and the initiation of 

the migratory urge. The importance of the photoperiod in initiating 

migratory behaviour in birds (Smith, 1966; Winterbottom, 1965) and fish 

(l\:1a.rler and Hamilton, 1966) is well known. Similarly, temperature is 

known to play a role (Smith, 1966; Kendeigh, 1961). In mammals, as in 

birds, the length of day and night, and temperature also have important 

influences on the oestrus cyclo and sexual behaviour (Amoroso, 1955). 

In mares, for example, Burkhardt (1947) has shown that oestrus and 

ovulation followed by pregnancy could be induced in anoestrous mares 

by general irradiation with strong artificial light. Since light and 

temperature are significant in initiating migratory behaviour in birds 

and important in the sexual activities of many mamrrals (especially 

those of the temperate zones) one could advance a similar link between 

these factors and rrammalian migration. This is, however, a mere postu

lation that would be extremely difficult to verify experimentally, 

(b) as soon as the first spring rains fall (2nd releaser) 

zebra mass together in hards of up to 300 or more. Occasionally wilde

beest and zebro herds mix but to a large extent they retain their 

identity. During this initial messing both species are extremely active. 

They run about in circles, kicking up the hindlegs and pawing the ground. 

Zebra •••• /- 53 -
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Zebra frequently bite and kick each other or simply jump about on one 

spot. Attempted copulations and vocalizations are also more frequent 

than ususal. During this period of increased motor activity, feeding 

is reduced or non-existent and the animals tend to orientate themselves 

in a northerly direction. Eventually the migration starts with a number 

of groups setting off together. Later, however, the migrating animals 

form the extended files previously described. The initial congregating 

activity is very common in birds (Winterbottom, 1965), especially 

swallows, but is seldom seen in mammals. Migratory restlessness and 

massing of herds of zebra and wildebeest have, however, been witnessed 

in East Africa (Lamprey, 1964). Since this activity only lasts for a 

short time with rrammals, usually occurs in fairly isolated areas during 

unpleasant weather, and only occurs on one or two days during the year, 

one could hardly expect it to be seen very frequently. In addition, 

depending on the distribution of game before the first rains, the phe

nomenon may be less obvious during successive years, 

(c) another parallel that can be drawn between birds and 

zebra is that they will only respond to a stimulus to migrate if that 

stimulus reaches a certain minimum intensity Ptthreshold"). In section 

4.3.1.3. it has been mentioned that zebra of the eastern boundary sub

population frequently initiate the northward migration, but then again 

return to the winter range. This up and down, or recirculation move

ment in the summer grazing area (Fig. 4.4.(b)) is continued until 

sufficient rain has fallen, whence the migration is carried through; 

i.e., once thethresholdlevel, which is determined by rainfall, has 

been exceeded, the migration is completed. This movement could be 

explained on the basis of instinct, i.e. a fixed neural pattern 

exists •••• /- 54 -
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exists which requires a cortain minimum intensity (theshold) before it 

fires. It could, however, also be justified by the traditional approach 

i.e. the animals know (remember) that should they complete the north

ward movement they may have wator and/or food shortages to contend with 

when they reach their summer range. Because of this, they delay the 

movement until sufficient rain has fallen. 

The more sporadic type of movement observed during the south

ward migration can similarly be explained on the basis of "threshold". 

Here, the sub-population tends to be more dispersed, with some herds 

possibly drinking and grazing in the Sweni area, while others may be 

drinking at Mazithi dam or in pans on Lindanda some 16 or more kilo

metres away. During January 19?0, for example, there were water 

shortages on Lindanda and the majority of the zebra that were then 

drinking at Mazithi dam migrated southwards (Table 4.2.). Those, how

ever, that were in the Sweni area did not experience these water short

ages and on 2.2.19?0 excellent rain fell in this region. These zebra, 

in fact, only migrated south to Mnondozi on 3.4.19?0, some two months 

after the first group. This example serves to illustrate how water 

shortages eventually become intolerable, reach the minimum intensity 

and hence initiate the fixed-action-pattern (migration). 

During 1969 extreme food shortages on the western boundary 

was believed to be the prime factor in initiating the southward mi

gration of these zebra. It is interesting, however, to note that zebra 

always leave their summer range before water supplies have been de

pleted. This was especially obvious in the autumn of 19?2 when zebra 

in the Lindanda area started moving southwards during the first half 

of June. At this stage water was still abundant in the summer grazing 

area, •••• /- 55 -
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area, and the range was in fair condition. The fouling of water may 

also play a role in stimulating the movement (Swynnerton, 1958). 

Watever the stimuli involved in initiating the southward movement, 

it is clear that during exceptionally wet years these are suppressed 

and one has a more sporadic migration which takes place later than 

usual e.g. the late southward migration witnessed during 1972 

(Table 4.2.). 

(d) supporting the supposition that the fixed-action-pattern 

of migration is accompanied by simultaneous appetitive behaviour, is 

the fact that zebra captured while migrating, or just after reaching 

their summer ranges, inevitably injure or kill themselves when placed 

in enclosures. During 1969 and 1970 zebra used to be captured on a 

daily basis in the central district of the Kruger Park. Usually three 

to five animals were captured per day by using conventional immobilizing 

drugs and tranquillizers. After capture, the animals were crated and 

then transported to comfortable bomas at Tshokwane. It soon became clear 

that during migratory periods mortality at the bomas rose phenomenally 

as aniamals either broke their necks while attempting to escape or had 

to be destroyed due to injuries sustained in their frantic attempts to 

clear the stockade wall. In some cases zebra even broke out of their 

crates while being transported, either by kicking down one of the doors 

or jumping through the roof. This phenomenon was serious enough to 

hamper capture programs for a week or two per year. 

When observing the penned migratory zebra it was clear that 

they were extremely restless and that they behaved quite differently 

to those captured some time after or before the migration, 

(e) how do •••• /- 56 -
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(e) how do zebra know when they have reached their goal or 

destination? The movements of individually marked specimens have 

shown that the same animals tend to return to the same general area 

year after year. The fact that zebra, expecially those on the east, 

do not overshoot their mark must mean that they can recognize their 

summer range, since they could quite conceivably continue this move

ment and still find very suitable gr3zing areas north of the Sweni 

river. Key stimuli must therefore play a role in the recognition of 

winter and summer ranges. 

Should zebra, migrating northwards, reach the Lindanda area 

and find that the grasses have not sprouted sufficiently to support 

their grazing requirements, they continue northwards towards the Sweni, 

with many also congregating along the Makongolweni spruit. During 

normal years, on the other hand, most of these animals remain in 

the Lindanda area and may only move towards the Sweni after a month 

or two, or not at all. The initial movements across Lindanda are due 

to the absence of suitable stimuli, the animals thus continuing their 

search further northwards. Fig. 4.5. gives one an idea of what 

Lindanda looks like when key stimuli are lacking and shows a herd of 

migratory wildebeest actually crossing the traditional summer range and 

moving towards the Sweni area. 

4. 3. 1 • 6. Th=EL_~n~(ic~l a_§Eeg_~t._~but~bl_e to zel:?_ra_ mi_il.~2~'l • 

In contrast to sedentary zebra such as the Satara sub

population, the migratory zebra of the central district are benefited 

by undertaking these movements in the following ways: 

(a) by complete rotational utilization of summer and winter 

ranges •••• /- 57 -
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ranges they are able to take maximum advantage of the food provided by 

an area that is only seasonally habitable. This complete rotation is 

not as ob\:/ious in sedentary populations. The rotational system also 

allows the heavily grazed winter ranges to recover completely and 

affords partial rest to summer ranges, 

(b) by leaving summer and winter ranges at the appropriate 

times they avoid social strife associated with inter- and intra.specific 

competition. Sedentary populations are less successful in this respect. 

4. 3. 1.?. ~EL...'.?EF!!E.arisons betwee,!l.!.,h~ '!!.!,_grotor.x moy~e..'2.t§_ of ~9..ra 

a.Q_c!,_~Jl,<:l_el?_ee..§t. 

Comparing the migration of zebra and wildebeest the following 

should be noted: 

(i) in the western boundary area the northward and south

ward movements of both species are fairly similar. The wildebeest 

are, however, inclined to utilize the summer grazing area for longer 

periods than the zebra. Zebra consequently move southwards before the 

wildebeest, 

(ii) in the eastern boundary area very few wildebeest penetrate 

the Lebombo hills during their northward movement. They remain instead 

on the Lebombo flats, the greatest majority migrating northwards via 

the same route used by the zebra when migrating southwards. Lone bulls 

are the first animals to reach the summer grazing areas. As is the case 

on the west, the wildebeest leave the summer range after the majority 

of zebra have migrated. 

4. 3. 2. ~t~Jo_ry su~_2.opulatiC?n~. 

The following four semi-migratory sub-populations have been 

discerned: 

(a) zebra •••• /- 58 -
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(a) zebro between the Levubu and Shingwidzi rivers (Fig. 4.3, 

Unit (1)), 

Unit (2)), 

Unit (7)). 

(b) 

(c) 

( d) 

zebra between the Shingwidzi and Letaba rivers (Fig. 4.3, 

Crocodile Bridge zebra (Fig. 4.3, Unit (a)), 

Pretoriuskop, Malelane, and Skukuza zebra (Fig. 4.3, 

4. 3. 2. 1 • pi§.c.u~~~ the bDl,J.!J.d~es 1:.,nd \:)ar:_r:,ier§_ l?,_etw_e_e,.r:i__~ 

fi=>__t.1r ~~b-J!OJ?Q_~ti.ons and others. 

These sub-populations are regarded as being semi-migratory 

because the distances which they move are considerably less than those 

of sub-populations (5) and (6). Additionally these movem0nts are not 

as strongly directional as those of the migratory zebra and there is 

no comparable mass movement. With the exception of sub-population (7) 

these zebra could be better described by using the term "opportunity 

migrants", since migratory behaviour may not take place or be pro

tracted during very dry years. 

The northern boundary of unit (1) is formed by the Levubu 

river and the southern boundary of unit (2) by the Letaba river, which 

occasionally flows throughout the year. In both areas the western 

boundary is a game deterrent fence and the eastern boundary the Lebombo 

mountain range. 

In the Crocodile Bridge section (unit (a)), the northern and 

southern boundaries are again formed by perennial rivers, while the 

eastern boundary is the dry Lebombo ridge. Areas (7) and (8) are 

separated by a continuation of the belt of mixed thorn bush from the 

central •••• /- 59 -
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central district (Fig. 4.4.(b) and (c)) and marginal zebra habitat on 

its north-easterly side (see also Fig. 1.3.). The other boundaries of 

unit (7) are formed by the Sabi and Crocodile rivers and the western 

boundary fence. 

Further division of zebra in areas (1) and (2) is possible 

on the basis of vegetation composition and hence soil type. Here the 

greatest concentrations are found on the basaltic soils of the Lebombo 

flats - some 1900, while only 1300 inhabit the soil types to the west 

of the sandstone reef (Fig. 1.1. and 1.3.). The more westerly zebra 

are sedentary by nature, their seasonal movements entailing a general 

summer dispersion away from the permanent waterholes to the rilly 

water sheds of rive~s such as the Shisha, Mphongolo, Phugwane, Bububu, 

Shingwidzi, Tsende, Byashishi and Shipikane. 

Zebra in the western part of area (1) are separated from 

those of the Lebombo flats by a belt of climax 9.<i!-9.E..~9..fill.£!!!1.~m ~ar:i_~ 

?□rest. This forest belt runs along the Shisha river down to Shing

widzi camp and on the alluvial soils of tributaries of the Shingwidzi 

river (Fig. 1.3.). In unit (2) a similar situation exists because of 

the thick poh~Pll~filJ_!3r~ ~~JJ..~'l~ bush on the western side of the Tsende 

river. 

4. 3. 2. 2. QJ.~s2~~~s-~!CJn .. ~o-L.t'2~-moy~~~Jlt~~ri!terta~~~'l-~~b.~ to .!._~.~}=;,._a st 

o"!: t_h,~~a~n-~_§,to~ reef.J..2:.12_~its 11), (2J an,d_ (§1. 

During years of good rain the habitat of zebra in units (1), 

(2) and (8) may be divided into fairly distinct winter and summer 

grazing areas, lying side by side. Here the summer grazing area is the 

well drained soils of the Lebombo mountain range, while the winter area 

is the •••• /- 60 -
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is the adjacent Lebombo flats. During dry years, on the other hand, 

few zebra move towards the east and the summer grazing area now forms 

a mosaic pattern around the winter grazing areas - similar to the 

situation in the sedentary Satara and Letaba sub-populations (Fig. 4.4. 

(a) and (b)). 

The movements of zebra in unit (7) will be discussed separate

ly in section 4.3.2.3. 

During the dry winter months zebra in units (1), (2) and 

(B) spend most of their time in the vicinity of permanent waterholes 

seldom moving more than two or three kilometres from the nearest wate~ 

hole. Winter movements in excess of about six kilometres usually entail 

the movement from one waterhole to the next. (This six kilometre dis

tance refers to a straight line between the animal and the waterhole 

and not to its meandering walking pattern). 

During good summers the movements of the more easterly zebra 

in units (1), (2) and (B) are generally very similar, being from west 

to east. Few zebra in unit (a), however, appear to undertake the 

eastward movement and fair numbers instead move onto the higher ground 

to the west and north-west of Crocodile Bridge camp. 

When conditions are dry during the summer months zebra in the 

above three areas are compelled to utilize the permanent waterholes on 

the Lebombo flats due to the scarcity of water to the east. 

Fairly significant eastward movements away from the Park are 

witnessed in the north-east between the Shilahlandonga river, Machayi 

windmill and PJlatlakuza Pan. During good summers numbers of zebra from 

the Hlamalala- Nwashitsumbe region of the Lebombo flats leave the Park 

via this route and move into the hilly Q,.□ 1EpJ1o§Ee!!"um. !!!?J?~~~ shrub 

savanna •••• /- 61 -
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savanna to the north-east. It is believed that zebra move as far east 

as the catchment area of the Mafufunyane spruit in neighbouring Mocam

bique, the habitat being a continuation of the hilly mopane shrub and 

tree savanna (Joubert, 1970). Small groups also enter open ~arts of 

the Nwambia sandveld (see vegetation map) both inside and outside the 

Park. This rather dense deciduous scrub with scattered trees is found 

on the deep well drained red sands of a Kalahari-like origin. Similar 

eastward movements and possibly some emigration is believed to occur 

from the shrub mopane savanna woodland south-east of Mpenza windmill 

(Unit 2). In these areas as well as those to be discussed below, it is 

important to remember that summer shifts are totally dependent on rain

fall both in their intensity and duretion. During dry years such as 

1969/1970 1 dispersion is very local with few, if any, of the zebra 

moving beyond the eastern boundary of the Park. They then also return 

to the Lebombo flats earlier than usual. 

Possibly the most noticeable zebra movements occur from the 

region between Tihongonyeni and Malopanyana windmills (unit (2)). This 

region (Klipkoppies section) houses a population of some 1200 zebra, 

the factors influencing their movements being similar to those of the 

Hlamalala- Nwashitsumbe area. Zebra from this section fortunately do 

not have to move far towards the east to find the summer conditions they 

prefer, since the Lebombo hills stretch further into the Park in this 

region than anywhere else (Fig. 4.4.(a)). The type of habitat evacu

ated during the summer months and the sudden change in altitude between 

the Lebombo flats and the Lebombo mountains can be gleaned from Fig.4.6. 

and Fig. 4.?. 

In contrest •••• /- 62 -
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Fig. 4.6. Typical habitat evacuated by semi-migratory zebra 
of the northern district during the wet season. 
Notice the small Colophospermum ~ shrubs 
typical of large areas. Lebombo flats near 
Manyeleti dam, February, 1971. 
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Fig. 4.7. The Lebom!::Jo mountains (background) just east of the 
Lebombo flats (fo~egrounct). Portions of these hills 
are important wet season ranges for the zebra of the 
Lebombo flats. Manyeleti dam area, February, 1971. 
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In contrast to these typical eastward movements witnessed 

during years of good rainfall, the zebra in the Batara area are less 

inclined to undertake this movement. The reason for this difference 

lies in the habitat to the south-east of the Olifants river. Here 

portions are either inaccessible to zebra or so dense as to be com

pletely avoided. Areas such as exist just north and south of the 

Pumbe sandveld (Fig. 1.3.) are however utilized by small herds during 

the summer months. 

The rugged terrain on the east of the Park, together with 

factors such as dense vegetation and the few zebra that were marked 

in the north, make further conclusions difficult. It is hoped that 

uncertainties with regard to movements in this area will be elucidated 

by a future marking program, especially with an eye on the proposed 

eastern boundary fence. 

4.3.2.3. !2.i§...s~ssion of the m~~nts undertaken by--2;._eb:ra in unit (7). 

Zebra in the Pretoriuskop, ~Aalelane and Skukuza sections 

(Fig. 4.3. unit (7)) are unique in that their movements differ quite 

markedly from those in any other regfon of the Park. 

These zebra exhibit a basic movement which in many respects 

could be called a migration. The movement is, however, insignificant 

when compared to the central district, since it is undertaken by small 

herds and individual groups which converge onto the same general area. 

The time of arrival and departure of these herds are by no means synchro

nised and there may be differences of up to two months. In addition to 

this the average dates when these movements occur are quite different 

from those of the true migratory zebra, or from that of any other sub

population. 

The movements •••• /- 63 -
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The movements duly to be discussed refer to the bulk of the 

population which seasonally utilize the grassland of the Pretoriuskop 

area, and not to the groups to the north-east of the Hlambamaduba and 

Mbyamiti rivers. These last mentioned zebra tend to wander about in 

groups and small herds, utilize marginal habitat and undertake very 

local movements. This, together with their insignificant numbers 

(200-300), precludes further discussion of their movements. 

When looking at the map on the movements of zebra in unit 

(7), (Fig. 4.4., (c)) it is clear that seasonal movements occur between 

the Te~!,.i~ ,§.~X.,ic~/~c:.ch~~ ~~ subsp. ™sana savanna 

woodland with tall grass of the Pretoriuskop area and the Ac~ n~es

ce~/l~Tuiz:L~ ~~~e,x:i savanna woodland to its east (Fig. 4.4.(c) and 

Fig. 1.3.). When analysing these movements it is found that the 

seasonal ranges may be divided into: 

(i) an area utilized throughout the year yet mainly during 

the late winter and early summer. This area comprises a large portion 

of the Pretoriuskop savanna woodland with tall grass area (Fig. 4.4.(c) 

and Fig. 1 • 3. ) , 

(ii) an area utilized during the late summer and early winter. 

This area, to a large extent, follows the doleritic soil belt which 

runs through the region from north to south and then sweeps eastwards 

(Fig. 4.4.(c); Fig. 1.1. and Fig. 1.3.). 

The movements of zebra within and between these two seasonal 

ranges are regulated by factors such as the biannual rotational burning 

program, the topography and the availability of surface water. These 

factors are discussed in chapter 5. 
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4.3.3. §.§?dl§1}1_tary____§~LJE.::PJ?..f2.ldl&!.C2~1l~. 

The two sub-populations regarded as being sedentary are: 

(a) the Letaba zebra (Fig. 4.3., Unit (3)), 

(b) the Batara zebra (Fig. 4.3., Unit ( 4)). 

4.3.3.1. Discussion of the boundaries and barriers between these two 
'"'""'··~-"""-:,J::"-1S-~.....,_,,._~~~=-~-=-.~~-~~ ......... .,...~-- - ------~-..... """' 

These two units are unique in that the zebra of both sub

populations undertake seasonal movements of a very localized nature. 

These movements take place in any direction depending on the condition 

of the surrounding veld and may be defined as local movements from the 

immediate vicinity of permanent waterholes to surrounding under utilized 

areas. 

Zebra in unit (3) (Letaba) have the Olifants and Letaba 

rivers and the western boundary fence as borders. Those of unit (4) 

have the Olifants river in the north, the Lebombo mountain ridge on 

the east, the Timbavati river and the belt of thick thorn forest on 

the west and Sweni river in the south, as their borders. Although the 

Sweni river only flows for a few days each year, it is surprising how 

few of the Batara zebra cross this boundary. Of some 20 zebra marked 

in this region, two crossed the Sweni, but both later returned. Zebra 

from unit (6) seldom move more than a kilometre north of the Sweni 

river and always join up with the migratory herds when they move south. 

In these regions the summer grazing areas form a mosaic 

pattern around the winter grazing areas (Fig. 4.4.(a) and (b)) and 

are not •••• /- 65 -
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are not separated as in migratory sub-populations by intervening 

transitional areas. 

Daily winter movements between grazing areas and permanent 

waterholes are similar to those previously described for semi-migrotory 

sub-populations during the winter season, while summer movements in the 

summer grazing areas are even more localized, the animals occasionally 

moving to another area, depending on conditions. These daily movements 

take place within the home range of the particular group, which always 

encompasses both suitable summer and winter areas. Here movements 

usually occur on a small scale (one to 50 animals) and all the animals 

in a particular area do not mass together before they leave - some 

may remain behind while some depart, and others possibly arrive. The 

only consistency with regard to local movements (while in winter or 

summer grazing areas) is in fact the irregularity of such movements. 

Chapter 5 •••• /- 66 -
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Chapter 5 

FACTffiS f\FFECTING THE ZEBRA'S CHOICE CF HABITAT, 

DISTRIBUTION, MOVEMENTS .AND MIGRATION. 

The multitude of factors which individually or collectively 

influence or determine the spatial distribution, local movements and 

migration of the various zebra sub-populations will be discussed in 

this chapter. 

Although zebra may be regarded as a species with tremendous 

adaptive flexibility, they nevertheless have a definite choice of habitat. 

The daily and seasonal movements which they undertake prove that they 

are reacting to some unfavourable habitat condition, instinctive urge, 

or that they know where better conditions exist. Leopold (1969) 

states that the adaptability of many species depends not only on 

their genetic plasticity but also on their capacity to learn and 

consequently to adjust their behaviour in accordance to the altered 

environmental conditions. In this respect all species are not as 

fortunate as the zebra i.e. they are less flexible to, or tolerant 

of, the altered conditions. The present status of the roan antelope, 

the sable antelope and the tsessebe in the Kruger National Park serve 

as adequate examples of how three species are struggling, in certain 

regions, to adapt themselves to a changing environment. In contrast 

to the zebra which is capable of utilizing subclimax or climax grass 

communities, these species thrive only on the climax grasslands where 

they can satisfy their selective habitat requirements. Similar examples 

are quoted by Leopold, (1969) for a number of North American ungulates. 

Here species •••• /- 67 -
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Here species such as caribou (FID-r:!£!.!f8J: ~tts_~), bighorn (Q.'!...t~ 

.9ar:i~~er:i~ii:,J, mountain goat (Ore!l.,~r:,o~ §~~r~~™) and bison (~i~_g_n 

bison) are associated primarily with climax forage types, while 

species such as moose (Li:/;ges ~~c~~a), elk(~~~~~~, 

white-tailed deer (pdoc~ile~~ yj}~L~~i.,~r:!.!;!.§.) and mule deer (Qdocoileus 

~~) are associated primarily with subclimax forage types. 

5.1. ~-

Although vegetation type is one of the most important 

factors governing an animal's selection of a particular habitat 

(Dice, 1952), water is in many instances equally important both 

physiologically and ecologically (Young, 1970). Not only does the 

availability of drinking water limit the density obtained by species 

in a particular area (Dasmann, 1964), but should it be absent, either 

temporarily or permanently, water dependent species will to a large 

extent not be able to utilize the area. 

When contemplating the possible effects which drinking water 

can have on game distribution and movement, it is essential not only 

to consider its mere availability, but also its chemical composition. 

In the Etosha National Park, for example, the water in six permanent 

waterholes from a sample of 19, tested during the dry season, was 

found to be unsuitable for game use. The reason for this was a high 

increase in the salt and alkaline content. Here it is believed that 

the continual intake of highly saline water together with the eating 

of halophytic grasses has an adverse and detrimental effect on the 

normal physiological functions of the body and that zebra instinctively 

move away to areas where fresh grazing and drinking water is available 

(Ebedes, 1972). 

The chemical •••• /- 68 -
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The chemical analysis of water samples taken from almost 150 

boreholes and springs throughout the Kruger Park (Young, 1970) has 

shown that although certain components occur in a rather high concen

tration, the water is still utilized by zebra. In certain cases 

waterholes with high concentrations of salts may be actively selected. 

Zebra and other game have on occasions been observed to drink from 

highly saline veld pans in preference to neighbouring fresh water pans 

(Young, pers. comm.). 

In certain regions of the Kruger Park water is a limiting 

factor to the distribution of zebro. This factor is however, largely 

confined to the winter season and unusually dry years. Considering 

the water requirements of the species it is clear that they require 

water almost daily. According to Shortridge (1934), Hartmann's 

zebra ~g_uu~ ~~~~, r!l.~~ryi_q_~ does not drink regularly; Burchell's 

zebra, however, does (Buckley, 1876; Stevenson-Hamilton, 1947) and 

in the Kruger Park they have been found to drink 1,5 times per 24 

hours during the summer and on an average once every 35,2 hours in 

winter (Young, 1970). The more regular drinking periods during the 

wet season are largely due to the greater abundance of watering points 

at that time of the year. 

The dependence of zebra on surface water can also be gauged 

when studying the "cruising radius" or mean daily distance which they 

move away from a watering point. Young (1970) found that the average 

daily "cruising radius" of zebra herds during summer and winter was 

3,41 kilometres and 7,68 kilom~tres respectively. These distances are 

however, not only determined by the water requirements of the animal, 

but also by the condition of the veld surrounding the particular 

waterhole •••• /- 69 -
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waterhole (van der Schijff, 195? and 1959). Distances in excess of 

eight kilometres usually entail movement from one waterhole to the 

next, rother than a true "cruising radius". 

As soon as the first spring rains fall, zebra herds in 

sedentary sub-populations disperse into previously underutilized 

areas, This movement is not always due to a lack of adequate grazing 

round the permanent waterholes, but due to the fact that they prefer 

to drink from natural veld pans. Many permanent watering points are 

in the form of cement troughs and Young (1970) has proved that zebra 

prefer earth dams and veld pans to these artificial troughs - provided 

the water is not too muddy, At Sundweni windmill, west of Tshokwane, 

where a cerront trough and a small veld pan are only about 15 metres 

apart the obvious choice of zebra for the pan can be clearly seen -

few if any of the animals utilizing the trough while there is water 

in the pan. 

As is the case with most game animals, especially elephant, 

zebra often dig holes in dry river beds to find water {Fig. 5.1.). 

These holes, which are commonly found during times of drought, are 

excavated with the hooves of the fore-legs and may be dug by the 

zebras themselves, or they may utilize those made by other animals, 

Zebra, in common with most game species, prefer clear water to murky 

or fouled water and will consequently wade a short way into a pan or 

dam, or stretch their heads forwards to get at the better water away 

from the edge, (Fig. 5.2.). They do, however, show a reluctance to 

enter the water of large dams, but this fear is significantly 

suppressed when in large herds. Under these conditions they may 

even enter up to the level of their bellies. 

When the •••• /- ?O -
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Fig. 5.1. A zebra drinking water from a hole it had excavated 
in the bed of a seasonal river. Nwanetzi, July, 1969. 
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Fig. 5.2. Zebra either wade a short way into dams or stretch 
forwards to get at the cleaner water away from the 
edge. In this respect they are more reluctant to 
enter water than are wildebeest. Nwatindlopfu 1 

July, 1969. 
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When the Lugmag dam in the central district was almost empty 

and rother muddy, zebra were seen to dig drinking holes in the sand, 

two or three metres away from the edge. They drank from these holes 

in preference to entering the water. Wildebeest in contrast, readily 

waded into the dam to drink. 

Because of their dependence on water, zebra are frequently 

compelled to utilize overgrazed areas around permanent waterholes. 

However, once substantial rain has fallen in the surrounding area 

they immediately la3ve. As soon as the water in neighbouring veld pans 

commence drying up and become muddy, they again return to the permanent 

waterholes. Wildebeest, in contrast, readily drink muddy water and 

only leave when there is absolutely nothing to drink. This phenomenon 

has been observed on a large scale in the summer grazing area along 

the Sweni river. In the Nyai Pan area situated north of the Makarikari 

Pan in Botswana, which is the wet season grazing area of large herds of 

zebra and wildebeest, Birkenholz (1967) found that zebra left the pan 

and migrated southwards as soon as water supplies dwindled. Wildebeest, 

on the other hand, were found to linger for several weeks without 

water, provided fresh grass was available. 

5.1.1. If:i.~~~effe_c_ts~~t:i.:i.ch the·. ct:r:inking. habij:_s of ze~1'.'P _tp_ve on their 

~o~~~~~~~~~r,__q_the habitat. 

By studying the habits of the migratory zebra of the central 

district, it will be possible to illustrate the vital role played by 

water in determining the utilization of available grassland. 

Natural watering points in summer grazing areas are usually 

of a temporary nature, seldom lasting for any length of time into the 

winter •••• /- 71 -
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winter. They are also normally in the form of natural veld pans, or 

pools in the se~sonal rivers. The normal state of affairs in these 

areas is that the seasonal pans commence drying up towards the end of 

the summer, the game consequently returning to their winter ranges 

which have permanent water supplies. Should perrmnent water be supplied 

in summer grazing areas, game such as zebra and wildebeest are inclined 

to remain in these areas longer than usual with the result that portions 

of the range may become overgrazed and trampled. In the Kingfisher

spruit area, for example, where permanent water was supplied (Chapter 

2 sections 2.2.1.), the habitat has been badly degraded. This in tum 

has resulted in a retrogressive succession, with parts of the habitat 

being almost denuded of grass. The dominant grasses are presently 

mostly pioneer annuals such as Trn!:i,~ berteronia~~~ and 1!,roc~~ 

mosamb~s_en~~-~ with associated annuals such as Poaonarth:r;ia s9.uarrosa 

and 6£i~ida ~~t~ ( Gertenbach and Nel, pers. comm.). In the past 

(prior to 1960) the gross cover consisted of a mixed sweet veld where 

Theme~ triand~~• Qi[!_t_aria spp., Cymg__opogon excavatus and .tieteropogon 

contortus were dominant with s_rogrostis super~, Panicld!!l ma.ximum, 

~hi~!s:!_ spp., Urochloa spp., Cenchrus ciliaris, Hy..e_erthelia pissoluta 

and Eustact!Y~ ~~ as associated species (Pienaar, 1965). In 

conjunction with the retrogressive succession experienced in the grass 

community, there has also been a simultaneous increase in the woody 

growth. The successional changes which have taken place in this area 

are, however, not only due to the provision of permanent water, but, 

also to a reduction in the size of the summer grazing area by the 

western boundary fence. 

In the •••• /- 72 -
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In the summor grazing area of the eastern boundary zebra, a 

similar, yet less alarming situation exists. The reason for the over

grazed condition of this habitat is described in chapter 2 section 2.2.2. 

Here,by tampering with the natural rotational grazing system, which is 

largely regulated by water supplies, the basal cover in portions of the 

range has been reduced to less than 3,EP/a. In the corresponding winter 

range round Mnondozi dam and Rietpan, where the habitat has ample time 

to recover during the growing season, the basal cover is over 6,CP/a 

(Gertenbaoh and Nel, pers. comm.). The wheelpoint method of Tidmarsh 

and Havenga was used in these experiments. 

As mentioned in chapter 4 section 4.3.1.2., the southward 

migration route of the eastern boundary sub-population differs from 

the northward route. This difference could partly be due to water 

shortages in the Lebombo hills towards the end of the summer. On the 

western boundary the paths of zebra migrating southwards follow the 

chain of permanent waterholes which link summer and winter ranges. 

A similar situ3tion exists in the Etosha Game Reserve where zebra 

migrate round the Salina in an anticlockwise direction. Here the 

return movement to the dry season range follows the southern part of 

the Salina which is well supplied with permanent waterholes (Ebedes, 

1972). 

Due to the excellent series of resightings obtained on marked 

zebra in the central district (over 70 per animal in some cases) it has 

been possible to analyse their yearly drinking habits with some 

accuracy. Utilizing this data it has also been possible to compare 

the drinking habits of sedentary and migratory sub-populations. This 

comparison •••• /- 73 -
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comparison has shown that differences can largely be ascribed to the 

fact that the winter ranges of migratory zebra have fewer watering 

points than the corresponding ranges of sedentary zebra. During the 

course of the dry winter months, for example, the sedentary Batara 

zebra utilize between three and five waterholes within their home 

range (mean= 4). During this time they seldom spend more than a 

week or two in the vicinity of a particular waterhole - usually they 

spend shorter periods, and then move to another. At times they may 

move backwards and forwards between two waterholes and then suddenly 

move to another. In contrast to this, the migratory sub-populations 

usually only have two or three permanent waterholes at their disposal. 

During very dry years the eastern boundary sub-population may drink 

exclusively in the Sabi river and at Mnondozi dam. Particular groups 

may utilize one of these watering points for periods of up to three 

months or more. Should this winter grazing area have received good 

summer rains the zebra and wildebeest avoid the normal permanent 

waterholes such as Mnondozi dam and Mnondozi windmill and drink almost 

exclusively from veld pans, or pools in the seasonal rivers. During 

the 1970/1971 season, for example, the traditional winter drinking 

points of the eastern boundary zebra were almost totally avoided, veld 

water being plentiful in the surrounding area. The winter drinking 

behaviour of the Batara zebra, which have a network of waterholes at 

their disposal, and that of the eastern boundary zebra during years of 

very good rainfall thus shows that zebra prefer to drink from a number 

of waterholes. The network available to the Sataro zebra thus accounts, 

to a large extent, for their sedentary habits, as they are able to 

escape inter-- or intra-specific competition and predation by moving 

to another •••• /- 74 -
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to another waterhole. 

Although the availability of drinking water has its greatest 

regulating effect on the movements of zebra during the dry season, 

it may have similar effects during the summer. On the 23rd of November 

1971, for example, the block between Ngirivane windmill, the Timbavati 

river and the Orpen/Batara roads was burnt. Prior to this date rainfall 

in the area had been sporadic, and in the form of light showers, with a 

total of 17,5 mm and 24 mm being registered for October and November 

respectively. These showers were all betweeen four and eight milli

metres and hence not sufficient to fill any veld pans or seasonal 

streams. The grassland, however, reacted favourably and by the end of 

November it was in excellent condition. At this stage there were almost 

no zebra or wildebeest in the area and only odd groups or solitary 

animals were noticed. Since the soil was fairly moist by this time, 

the good roin which fell on 7,12,71 (over 20 mm) soon filled streams 

and veld pans. By 14.12,71 (possibly sooner) large numbers of zebra 

had moved onto the fresh gross of the burn. Three marked individuals 

resighted, indicated that most of the zebro had moved in from the 

Mtomene windmill area about 16 km to the north-east, By the end of 

February veld water was depleted and although the grazing was still 

good, most of the zebrn had again left. 

5. 2. f~i&,ng beh_~'!.~our and qro~JLE_Sindi tio.!2§... 

Of the factors regulating the distribution and movements of 

zebra, the condition and availability of forage is of great importance. 

Provided drinking wator is present and the factors to be mentioned in 

the following sections of this chapter are acceptable, proximate 

grazing,,.,/- 75 -
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grazing conditions will directly determine distribution patterns and 

local concentrations. 

With a knowledge of the feeding behaviour of zebrn it will 

thus be possible to make a number of deductions with respect to the 

effect of grazing conditions on movement patterns and consequent 

changes in distribution. The effects of fire, rainfall and grazing 

intensity will also be considered in this section, since these factors, 

to a large extent, create the grazing conditions to which zebra respond. 

s.2.1. Feetti':lE~_fLoh~i£.1;Jr. 

Although zebra are essentially grazing animals they do 

occasionally browse selected shrubs (Brynard and Pienoor, 1960; 

Ebedes, 1972; Fitzsimons, 1920; Van der Schijff, 1959), Gwynne and 

Bell ( 1968), who did storrach contents analyses on zebro in the 

Serengeti Notional Park, found that zebra used no more than 1,3 per 

cent dicotyledon mo.terial, and were thus virtually pure grass eaters. 

Lamprey (1963), working in a similar area in the Tarongire Game Reeerve, 

did quantitative direct observations of feeding zebra and found that 

7,43 per cent of their diet consisted of herbs and shrubs. In addi

tion to their occasional browsing habits, zebra in the Kruger Park 

have been seen to dig up corms and rhizomes, particularly during dry 

periods (Pionaar, 1963). 

Due to more important assignments a quantitative study could 

not be undertaken in the Kruger Park. As a substitute, the species 

and portions of the plant fed on by zebra were noted by direct obsel"

vation whenever possible. C~servations made by the local biological 

staff were augmented by more than 30 new species and the revised list 

for the Kruger Park is provided in Table 5.1. The growth-forms recorded 

in this •••• /- 76 -
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in this list represent the actual type of plant on which the animal was 

seen to feed. 

Although the list provides no data on actual species pre

ference, it clearly indicates that zebra have a very wide feeding 

spectrum. 

Legend: I= inflorescence; 

Name of Plant 

Aristida congesta subsp.conge 

Aristida congesta subsp. 
barbicollis 

Aristida graciliflora 

Bothriochloa insculpta 

Brachiaria nigropedata 

Brachiaria xantholeuca 

Cenchrus ciliaris 

Chloris virgata 

Cynodon dactylon 

Cymbopogon excavatus 

Digitaria smutsii 

Digitaria eriantha 

Digitaria pentzii 

Digitaria zeyheri 

Digitaria longiflora 

Dinebra retroflexa 

Dipl.achne fusca 

Andropogon amplectens 

Enne~pogon scoparius 

L = leaves; Sh• sheath; St= stem. 

__ , _____ ""-

Portion eaten Growth form 

sta I, L, Sh and St. grass 

I, L, Sh and St grass 

L grass 

I, L, Sh and St grass 

I, L, Sh and St grass 

I, L, Sh and St grass 

L and St grass 

L grass 

L grass 

L grass 

I and L grass 

I, L, Sh and St grass 

L grass 

L gn'"lSS 

L grass 

I, L, Sh and St grass 

L grass 

! L grass 
i I, L, Sh and St grass I 
*-

Enneapogon •••• /- 77 -
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~-
Name of Plant Portion eaten Growth form 

. - ==· =~c::oc 

Enneapogon cenchroides I, L, Sh and St grass 

Eragrostis trichophora I grass 

Eragrostis barbinodis I, L, Sh and St grass 

Eragrostis chloromelas I, L, Sh and St grass 

Eragrostis superba I grass 

Eragrostis racemosa L after burning grass 

Eragrostis rigidior L grass 

Elyonurus argenteus L after burning grass 

Fingerhuthia africana L grass 

Heteropogon contortus I, L, Sh and St grass 

Hyperthelia dissoluta L & St after burn-
ing also I of 
young plants grass 

Ischaemum brachyantherum I, L, Sh and St grass 

Loudetia simplex Land St grass 

Panicum maximum I, L, Sh and St grass 

Panicum colorotum I, L, Sh and St grass 

Pogonarthria squarrosa L grass 

Rhynchelytrum repens L grass 

Setaria wood:ti L grass 

Setaria flabellata I and L grass 

Schmidtia pappophoroides I, L and St grass 

Sporobolus consimilis I, L and St gross 

Sporobolus fimbriatus I, L, Sh and St grass 

Sporobolus pectinatus I, L, Sh and St gross 

Sporobolus nitens I, L, Sh and St grass 

Sporobolus smutsii I, L, Sh and St grass 

Themeda triandra I, L, Sh and St grass 

Tricholaena monachne L grass 

Tragus berteronianus I, L, Sh and St grass 

Urochloa mosambicensis I, L, Sh and St grass 

Urochloa bolbodes I, L, Sh and St grass 

Urochloa rhodesiensis I, and L grass 

Cyperus spp. I, Land St I Sedge ~----~ i 

Amaranthus •••• /- 78 -



Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2021 

Name of Plant 

Amaranthus thunbergii 

Cleome diandra 

Sesbania bispinosa 

Trachyandra saltii 

Tribulis terrestris 

Trianthema salsoloides 

Zornia capensis 

Zornia tetraphyla 

Colophospermum mopane 

- 78 

.....__.~ 

Combretum imberbe 

Oichrostachys cinerea subsp, 
cinerea 

Dichrostachys cinerea subsp. 
nyassana 

Grewia bicolor 

Lonchocarpus capassa 

Maerua parvifolia 

Pterocarpus rotundifolius 

Salvadora angustifolia var. 
australis 

Schotia capitata 

Schotia transvaalensis 

! Sclerocarya caffra 

T Portion 
eaten ~1 G~th ".":."'l I 

L, St and flowers Herb 

L, St and flowers Herb 

L and shoots I Herb 

L and seeds 

L, St and flowers 

L, St and flowers 

L and shoots 

Land shoots 

Scorched and burnt 
leaves and twigs 

Land twigs 

Pods 

Pods 

Green twigs 

Green leaves and 
leaves scorched 
by a recent fire 

Leaves and twigs 

Scorched and burnt 
leaves and twigs 

Green leaves 

Leaves 

Leaves and twigs 

Fruit 

I 
I 
I 

I 
I 
I 

Herb 

Herb 

Herb 

Herb 

Herb 

Shrub 

Shrub 

Tree 

Tree 

Shrub 

Shrub 

Shrub 

Shrub 

Shrub 

Shrub 

Shrub 

Tree 
L--~------~-~,..:11'-...SC---~----~----~-~~~-------

As is the case with the various breeds of domestic horses 

(Equu~ 9ilball~~), the zebra has a sensitive, strong and mobile upper 

lip which it uses to push herbage between the incisor teeth, which then 

cut the grass. Loose herbage is collected with the lips and further 

manipulated •••• /- 79 -
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manipulated with the tongue. The mobility of the lips make zebra 

successful feeders at vegetational strata between ground level and 

the height of the individual's head (Fig. 5.3. and Fig. 5.4. respec

tively). The pattern of behaviour while grazing differs according 

to the condition of the pasture and the number of competing animals 

present. Generally, however, a group will graze in a fairly limited 

area. When optimal grazing conditions bring large numbers of zebra 

together, intraspecific tolerance is high with hundreds of animals 

grazing quite harmoniously a few metres apart (Fig. 5.5.). 

In contrast to domestic horses (Hafez, Williams and Wier

bowski, 1962; Taylor, 1954) zebra defaecate anywhere on their range 

and do not select areas for defaecating and areas for grazing. It is, 

however, interesting to note that the captive wild zebra at Skukuza 

only defaecated on the perimeter of their enclosure. Here it was noted 

that when any particular zebra developed an urge to defaecate, it would 

actively move from the centre of the boma to the periphery or to another 

established dung heap. To prove that this was not merely fortuitous 

the boma was cleaned out at intervals and the areas of the durg heaps 

mapped (Fig. 5.6.). In each case the new dung heaps were started in 

the same position as before. Except for the dung heaps around the 

two fodder holders, the others were not in places commonly used by 

zebra while resting. In his paper on "Grazing Behaviour and Helminthic 

Diseases", Taylor ( 1954) discusses the value of this type of behaviour to 

the domestic horse as a means of avoiding and reducing the ingestion of 

nematode and other larvae. One wonders, however, how this hygienic 

instinct originated in the Equidae where the ancestors were nnver con

fined to small areas of any sort. It is even difficult to explain this 

type of •••• /- 80 -
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Fig. 5.3. Zebra are very fond of short grasses and are capable 
of cropping grasses almost to ground level. West of 
Skukuza, September, 1971. 
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Fig. 5.4. Zebra browsing a bf>nchocarpus capassa shrub. Just 
north of Lindanda, December, 1970. 
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Fig, 5.5. Part of a herd of over 400 zebra grazing on the 
Lindanda plains, February,. 1969. 
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zebra actively defaecated. Intervening areas were 

almost unused. 
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type of behaviour on the basis that primitive horses developed an 

abhorrence to the smell of faeces of their own sort, since zebras 

of both sexes actively smell faeces (Klingel, 1967; and personal 

observations) and frequently take pieces between their lips. Addi

tionally, young foals eat a fair amount of faeces. 

Foals in the Kruger National Park estimated to be less than 

one week old, have been seen to smell and eat the fresh warm faeces 

of either their mother or another zebra. In one case a young foal was 

seen to ingest at least 1i faecal segments. After feeding on the 

faeces it started to drink from its mother. This behaviour, which is 

common in domestic horses, has also been observed by Wackemagel (1965) 

in captive zebra at Basle Zoo. Grass feeding in foals appears to be 

initiated within the first few days of life. In captive animals at 

Skukuza it was seen to commence at five days of age. During the first 

two weeks grass feeding is, however, limited, the anirrol merely plucking 

or picking up odd bits of grass, chewing them slightly and then swallo

wing. Stomach content analyses of foals about one week old have shown 

that the ingested herbage is very poorly masticated, and that it makes 

up a srrnll volume of the stomach contents, the rest being milk. In 

addition to their sporodic grazing activities young foals often pick 

up and chew pieces of wood or bark. Occasionally small amounts of soil 

may also be picked up and swallowed. 

5. 2.1. 2. EleJ.~9t:!.~.rJ. of._p!arit isp~n~d .fITCl~f:._s.t~. 

Observations in the field have indicated that zebra will feed 

on almost any grass species, provided it is short and in a young growing 

stage. As the grass matures, species as well as particular portions of 

the plant •••• /- 81 -
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the plant may be selected. In East Africa Stewart and Stewart (1970) 

found that ~§L9a triandra and ~~Q ~lq_Q were consistently 

selected irrespective of whether these species were abundant in the 

pasture or not. By similar methods of faecal analysis Casebeer and 

Koss (1970) found a preference for Jbe~ ~rt_~d@ over penniset'd!] 

ma__?:_i_~!J!d'!l and QJ.,c1t_tari_~ .f"Tl~Srohle_E,ha~t_~. 

With regard to the various growth stages it is abundantly 

clear that zebra, as well as most plains game, are very fond of young 

growing grass especially when it is short or transitional (Petrides, 

1956; Watson and Kerfoot, 1964). In the Kruger Park the sporadic 

movements of large herds of zebra and wildebeest onto areas where grass 

growth has been stimulated is evidence for this, while in the Serengeti

Mara Plains Region animals are known to move onto areas wet by a storm 

even before the grass has sprouted (Talbot and Talbot, 1963). The 

growth flush on burnt areas is particularly acceptable to zebra and 

animals will come from miles around to utilize the protein source 

(Fig. 5.7.). The urge to feed on fresh green grass is oftentimes so 

strong that captive wild zebra, normally quite unapproachable, can be 

coaxed to take grass from one's hand. 

Although zebra prefer short or transitional grasses they do 

occasionally enter and feed in areas of long grass. In the Pretoriuskop 

area odd groups are often compelled, due to the lack of other more 

favourable habitat types to do this. When feeding in these areas zebra 

seldom take more than a few mouthfulls from a particular tuft before 

moving to the next and seldom graze lower than 10 to 15 ems. In con

trast to wildebeest they are also less selective with respect to the 

portion of the grass plant taken and their diet consequently consists 

of portions •••• /- 82 -
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Fig. 5.7. Zebra feeding on the short grass (mainly 
Bothriochloa insculpta) stimulated after 
a · fireTpost burn growth flush) Guweni 
area, March, 1969. 
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of portions of both leaves and stalks. In mny areas zebra only utilize 

long grass while in transit, i.e. either when moving between waterholes 

and grazing areas or when migrating. In the Serengeti National Park 

(Watson & Kerfoot, 1964) the major plains game (wildebeest and zebra) 

only graze the long grassland for a short time at the end of the wet 

season as they move westward to the dispersal areas, and again for a 

short time at the start of the rains, as they move eastward. Of these 

two species the wildebeest shows the most marked avoidance of the long 

grass zone, and they pass through it in less than one week, while zebra 

may remain in it for up to three weeks. 

When comparing the present numbers of zebra and wildebeest in 

the Pretoriuskop section (1069 and 442 respectively) it is quite clear 

that the zebra are better adapted to the local conditions. 

5.2.1.3. f_)J:h~usual feeding activities. 

Although the browsing and herb feeding activities of zebra 

can often be correlated with locally poor grazing conditions, another 

factor, namely their preference for certain plants, also plays a role. 

On numerous occasions it has been witnessed how zebra selectively 

browse recently burnt or scorched 9?..!.9p__b__oseermum moza~~ and E_:!:erocarpus 

rotundifoli~ shrubs (Fig, s.s.). The leaves (if present), as well as 

the thinner branches, appear to be relished by them and one can only 

presume that the sweet roasted flavour of the plant stimulates the 

observed behaviour. In addition to this, zebra are particularly fond 

of the burnt and scorched remains of grasses - before the new growth 

appears, and have frequently been seen grazing amongst smouldering 

vegetation. In these areas they avoid the unburnt patches and feed 

almost •••• /- 83 -
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Fig. 508, Scorched Qolophosp~u~ mopane shrubs selectively 
browsed by zebra and showing the extent to which 
the thinner branches are eaten. Nwarihlangari 
windmill, July, 1969. 
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almost exclusively on the burnt grass stubble. Stomach content analyses 

of these animals show that ash and scorched stubble are not uninten

tionally picked up, but actively selected. In Rhodesia, Johnstone 

(pers. comm.) shot zebra with pitch black stomach contents due to the 

ingestion of large amounts of ash. 

Another interesting observation with regard to the feeding 

behaviour of zebra is the fact that in certain areas such as the 

Lindanda plains of the central district, they feed on the herb ,Iribul~~ 

!ecr_estri,.~• This weed is characteristic of overgrazed or trampled 

areas and is well known for its toxic effects on sheep. In sheep the 

plant has a photosensitizing effect on the lighter parts of the ani

mal's skin, the results being local swelling, cracking of the skin and 

eventual refusal by the animal to eat (Humphrey, 1962). When grazing 

is sparse on the Lindanda plains during the wet season, zebra often 

feed on this plant and it is interesting to note that no toxic effects 

have been obse:rved. 

5.2.1.4. Q£!J.9}Uia.c?J:1.§.• 

It is quite clear from the previous discussion that the zebra 

is a grazing species which, due to its catholic taste, occasionally 

browses and feeds on herbs. With respect to its grazing habits it may 

be regarded as a highly flexible species capable of adapting to local 

conditions. 

Although competition among the major grass feeders in the 

Park (buffalo, zebra, wildebeest, impala) is at present unimportant, 

there are indications that zebra and wildebeest are competing for food 

in certain parts of the central district. Both species prefer open 

areas with •••• /- 84 -
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areas with short grass and it is here that overgrazing and subsequent 

competition occur. In comparison to East Africa with its vast open 

grasslands, the Kruger Park has few comparable areas, and the zebra, 

being more adaptable with respect to its choice of habitat, is conse

quently more successful than the wildebeest. 

Considering the potential competitive grazers together it is 

clear that, where food preferences overlap, competition is reduced due 

to differences in choice of habitat or due to food preference being 

complementary. 

Similar observations have been made in East Africa (Grzimek 

and Grzimek, 1960a; Lamprey, 1963; Talbot and Talbot, 1962 and 1963a; 

Vesey-Fitzgerald, 1965). 

5. 2. 2. ~~nll_.E£?J,!,di t~l}_s. 

There are a number of factors which either directly or indi

rectly produce the grazing conditions to which zebra respond. Among 

these, precipitation, fire, grazing pressure and grazing succession 

can be regarded as being the most important. 

s.2.2.1. E'E~.sJ-2,:!-t.<;ttion ang_ fir§,• 

Few factors have a greater impact on the movements of zebra 

than precipitation. To a large extent it determines the kind of plant 

community that will dominate a region and also produces the seasonal 

and permanent drinking places essential to the species. In addition 

to these factors the amount and distribution of precipitation affect 

chemical composition of plants both directly and indirectly. The 

direct effect is leaching of nutrients from the herbage (Laycock and 

Price, 19?0), while the indirect effect is caused by variations in 

the amount of soil moisture available for plant growth. 

In many •••• /- 85 -
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In many instances it is difficult to separate the influences 

of fire and precipitation since both have the same general effect ~f 

stimulating grass growth. Rainfall, however, has the greater effect, 

since it can stimulate rejuvenation and cause sustained growth of both 

burnt and over- or well-grazed grasses. 

Throughout the world the reaction of game to fresh growing 

vegetation is well known. Biswell (1969), for example, describes how 

by the use of controlled burning in North America, game ranges can be 

improved. Here the effect of fire may either be used to bring about 

sprouting and new seedlings, both of high palatability and nutritional 

value, or, to clear away dense vegetation unacceptable to certain 

herbivores. In Africa the movements of the larger mobile herbivores 

can frequently be correlated with the growth stage and hence palata

bility of the vegetation. The migrations of elephants from the Kibale 

Forest Reserve and Queen Elizabeth National Park has been correlated 

with the growth activity of the forage (Wing and Buss, 19?0). Here, 

during the December-February dry season when most plant species were 

found to undergo some degree of dormancy, the elephants moved away 

towards the Ruwenzori Mountains or into the Congo where rain still fell 

and vegetation was actively growing. During the rainy season (March

May) these elephants gradually returned to the grasslands in the Park, 

while the Forest remained relatively empty. During the June-August 

dry season, when the physiological activity of most woody plants in 

the Forest attained its peak, the elephants entered the Forest from 

all sides. Similar observations have been made with respect to the 

seasonal movements of elephants in the Murchison Falls National Park 

(Buechner, Buss, Longhurst and Brooks, 1963) and in Ceylon (Mckay and 

Eisenberg, •••• /- 86 -



Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2021 

86 

Eisenberg, 1971). In the Kruger National Park elephants have been 

found to be particularly reactive to localized early spring showers 

and the consequent growth activity of the vegetation. Large numbers 

soon gather in these areae and will undertake quite extensive movements 

to do so. 

In section 5.2.1. the response of zebra to the post-bum 

growth flush and to fresh short grasses has been discussed. In East 

Africa the attraction of game, especially zebra and wildebeest, on to 

burnt areas has been described by Pratt (1967) and Watson and Kerfout 

(1964), while Talbot and Talbot (1963a) state that fires in the Seren

geti are as important as rainfall in affecting the movement of migratory 

plains animals and allowing them to maintain their preferred diet. 

In the Pretoriuskop, Skukuza and Ma.lelane sections the sea

sonal movements of zebra are largely dependent on the rotational burn

ing program. This is particularly noticeable during the spring and 

autumn, just after the first burns. During late summer and early winter 

the majority of zebra in this region tend to avoid the long grass veld 

of the Pretoriuskop area and move into the shorter, more palatable 

grass communities to the east. As soon as the spring or autumn burns 

have started to sprout, zebra gradually return, the greatest majority 

being found on the recently burnt blocks. 

To assess the relative abundance of zebra on burnt and un

burnt grassland in the Pretoriuskop, Skukuza and Malelane sections, 

counts were undertaken during the spring of 1969 (November) and 1971 

(September), The method employed was to drive all possible roads and 

fire-breaks, spending 5CJJ/o of the time along both burnt and unburnt 

areas. Usually the vegetation on the one side of the road was burnt, 

while that .... /- 8? -
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while that on the other was not. Results obtained are given in table 

s.2. 

Time of count 

November, 1969 

September, 1971 

of the Kruger Na~~l f:_ark. 

Total number 
of zebra 
counted 

294 

236 

ber 
nted 

Num 
cou 

on b 
gra 

urnt 
ssland ~-
2 18 
~ 

2 14 

-

-
Number 
counted 

on unburnt 
grassland -·---~~ 

?6 

22 

Percentage 
found on burnt 

grassland 

74, 15 

90,68 

The fact that a mean of 81,EP/o of all zebra were utilizing 

spring burns which had already sprouted, clearly illustrates the role 

played by fire in affecting movements and distribution. 

In contrast to the zebra which utilize the sour long grass 

veld of the Pretoriuskop area, those found in the sweeter communities 

are less, yet also strongly dependent on the burning program for their 

well being. All zebra will generally utilize the fresh grasses of a 

bum in preference to other areas. 

Although movements on to burnt areas receiving rain are 

fairly spontaneous, a similar reaction is witnessed when showers fall 

in well or overutilized, unburnt areas. Between 9,10.70 and 24.10.70, 

for example, the well-utilized veld round Marheya windmill received 

about 30 mm of rain and by 27.10.70 over 400 zebra were counted in the 

vicinity •••• /- 88 -
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vicinity. Immediately before the rain only a few groups were utili

zing the area. Amongst the zebra counted after the rain, were two 

marked individuals which had previously been seen? kilometres south 

of Batara camp. These zebra together with many others, had thus 

moved a distance of about 12 kilometres to utilize the young grasses 

stimulated by the spring shower. 

5. 2. 2. 2. Q._r~~ZiQE:...e_ressl!,.!:.§. and ara~~IJ,g__succes~. 

In any habitat that carries a natural community of herbivorous 

animals, grazing pressure is probably one of the most important factors 

regulating the composition and quality of the pasture. The trampling 

and cropping effect of game tends to keep herbage in an actively growing 

state and so, incidentally to retard maturity. These activities may al

so arrest the normal course of succession, or even reduce it to an 

earlier stage (Vesey-Fitzgerald 1960 and 1965). 

Associated with grazing pressure is another ecological 

variable, namely grazing sequence. This is defined as the sequence 

of animals that utilize a pasture, usually heavy animals followed by 

light ones, the first arrivals preparing the pasture for use by those 

that follow. The outcome of a grazing succession is that the feeding 

habits of game tend to be complementary (Talbot and Talbot, 1962) or 

facilitative rather than competitive, with the result that, within 

limits, their numbers are positively rather than negatively interde

pendent (Gwynne and Bell, 1968). 

In the Kruger National Park grazing pressure is an important 

factor in the regulation of the quality of forage, especially on summer 

ranges. By the time zebra reach these wet season ranges the grasses 

have just •••• /- 89 -
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have just started to sprout and they are consequently able to keep 

them at this more palatable growing stage by their seasonal grazing 

pressure. The selective utilization of this short grassland frequently 

results in the formation of a "grazing mosaic", portions of the pas

ture being neglected and becoming overgrown, while others are reduced 

to a short-grass sward. The term "grazing mosaic" is used to describe 

a similar situation as was noted by Vesey-Fitzgerald (1965) in the 

Rukwa Valley. This phenomenon is particularly obvious in marginal 

zebra habitat and wooded areas, where herds are inclined to utilize 

a relatively small area, to the almost total exclusion of surrounding 

well grassed regions. In the Letaba section, for example, zebra have 

been seen to initiate the grazing succession in regions where grasses 

of medium height grow. Here they close-crop the grasses and then 

gradually extend the size of the area by feeding on the perimeter. 

Eventually small groups of wildebeest may continue the succession. 

In the summer grazing areas of the migratory sub-populations large 

tracts of potentially good grazing are not utilized due to the height 

of the grasses and their apparent reduced palatability. These 

portions are only utilized after the grazing succession has been ini

tiated by buffalo or when traditional short-grass ranges become over

utilized. 

In the winter ranges of sedentary sub-populations the 

effects of grazing pressure and grazing succession are less obvious 

than in those of migratory sub-populations. This is largely due to 

differences in the grass composition between the two sub-population 

areas. The winter ranges of sedentary sub-populations consist rrainly 

of seral grnss species of short to medium height, while those of the 

migratory •••• /- 90 -
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migratory sub-populations which have a complete growing season in 

which to recover, rank higher in the stage of succession and are 

generally grasses of medium to tall height. When the migratory game 

reach these winter ranges grasses are long, and, since the greatest 

majority of zebra arrive before the wildebeest, they normally initiate 

the grazing succession. During the first half of the winter the for

mation of a "grazing mosaic" is especially obvious, but gradually 

decreases as the season wears on. In parts of this range local herds 

of buffalo also play a role in initiating the grazing cycle. 

5. 3. l'?.P~~JJk ~a12.d soi~,!3.§ • 

Although zebra are generally regarded as being plains loving 

species, they nevertheless frequently utilize areas that could better 

be described as mountainous or hilly. 

Since plant communities are associated with certain soil 

types one would expect a similar yet indirect association between 

animals and the soil. In addition to these factors zebra have been 

found to avoid areas where soft, muddy soil conditions impede normal 

locomotion. 

5 • 3 • 1 • ~J:L:r:a-21'1x. 

In the northern and southern districts the mountainous regions, 

such as exist to the north-west of Punda Milia and Malelane respectively, 

are less well frequented by zebra, either due to their inacessibility 

or because of more favourable surrounding habitats. In these areas 

the vegetation consists of relatively open woodland with grasses of a 

predominantly palatable nature. The dry deciduous forest which forms 

isolated patches on the flat crowns of many hills in the Punda Milia 

area, along •••• /- 91 -
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area, along the south bank of the Levubu river, and on the Lebombo 

range between Pafuri and Malanga spring as well as north and south 

of the Olifants Gorge, represents a habitat more favourable to species 

such as elephant, kudu, nyala (Iragel~hus ~r:!£!.a§i), bushbuck (k_E!.f!§lae::iu~ •. 

§_Criptus) and steenbuck (B_!!Phice~u~ CEH!!!?estris) (Pienaar, 1963). 

In contrast to the mountainous regions just described certain 

similar areas are periodically visited by isolated groups or small 

herds of zebra. One such unusual area is the slopes and crown of 

Nwamuriwa mountain near Tshokwane (Fig. 5.9.). On numerous occasions 

zebra have been observed grazing on the rocky slopes of this isolated 

hill. Here they are found to move up the eastern slope and graze along 

natural terraces which carry a good grass cover. This behaviour is, 

however, largely confined to the spring months when the grasses are 

succulent and palatable. While occupying these areas they negotiate 

the loose rocky slopes with apparent ease. Wildebeest have never been 

seen to utilize similar areas. 

5. 3. 2. phy~~~l:!.t.EED,.di tion of tJ1e sill,. 

All along the eastern edge of the Park and in any other regions 

where soft, muddy or sticky soil conditions impede locomotion, zebra 

have been found to undertake local movements either of a very temporary 

or of a seasonal nature to firmer, better drained areas. 

In East Africa similar observations have been made. Anderson 

and Talbot (1965) for example, mention that most wild animals appear 

to avoid heavy-textured soils when they are wet, possibly because of 

di-r-ficulty in walking and the "balling up" of the heavy clay on the 

animals' feet. These observations were, however, first noted by Talbot 

( 1961) and Talbot and Talbot ( 1963b) with respect to the wildobmJst in Western 

Masailand ••••• /- 92 -
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Fig. 5.9. Zebra on the eastern slope near the summit of 
Nwamuriwa mountain, December, 1971. 
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Masailand. The dislike of zebra for waterlogged soils has also been 

noted by Vesey-Fitzgerald (1960). Birkenholz (196?) includes "firm 

footing" as a habitat characteristic ascribable to zebra and wilde

beest during the wet season. 

In the Kruger Park the soil types to the east of the sand

stone reef are mainly of basaltic and rhyolitic origin (Fig. 1.1.). 

Other soil types do, however, also occur in localized areas. The 

basalts give rise to the heavy, dark, cotton (turf) soils characteris

tic of the Lebombo flats. These soils are very fertile but poorly 

drained and tend to become waterlogged during the rainy season. In 

contrast to this, the rhyolitic soils of the Lebombo mountains are less 

fertile, very shallow, and better drained. During the winter months 

water is a limiting factor in these mountains. 

The movements of zebra between the Lebombo flats and the 

Lebombo hills during years of good rainfall are discussed in chapter 4 1 

section 4.3.2.2. During these times the exodus of zebra from the flats 

cannot be correlated with factors such as grazing conditions, competi

tion or predation, but there appears to be a link between this movement 

and the soft, sticky soil conditions. At this time of the year roads 

on the Lebombo flats are almost impassable to vehicles, while game, 

especially hoofed animals, find it difficult to move about. One merely 

has to observe their unnatural way of running or to walk over the same 

area oneself to realize how tedious locomotion actually is. These un

usual conditions could quite conceivably initiate a feeling of inse

curity and hence precipitate the observed exodus. 

The areas to which these zebra move cannot be regarded as 

good zebra habitat since the grass cover is sparse, the terrain very 

rocky and ••• /- 93 -
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rocky and the bush generally thick. If one excluded the waterlogged 

condition of the flats as being an important factor in stimulating 

movements, it would be difficult to explain why game did not remain 

on the plains. The reason for this deduction is that large portions 

of the flat country are annually burnt in the spring and water is 

dispersed and plentiful. The zebra, however, ignore these prime con

ditions and still undertake the eastward movement. 

During these times the territorial tsessebe and elephants 

are practically the only larger mammals to be seen in any appreciable 

numbers on the northern Lebombo flats. 

The movements of the migratory eastern boundary zebra have 

also been described in chapter 4 and the difference between the north

ward and southward routes emphasized. It is interesting to note that 

not only does the northward (wet season) migratory route follow the 

well drained Lebombo hills, but these zebra also tend to remain in 

the eastern part of their summer range for longer periods during very 

wet summers. 

When considering the Batara zebra and the eastern boundary 

sub-population it is clear that in contrast to those of the eastern 

part of the northern district, they are less inclined to move eastwards 

during very wet years. This is mainly due to topographical and vege

tational differences between the two areas, The Lebombo flats of the 

central district are better drained than those of the northern district, 

while the vegetation and topography to the east, especially the north

east of the central district, also makes the habitat largely unaccept

able to zebra, Due to these differences Batara zebra undertake very 

limited eastward novements. 

In the •••• /- 94 -
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In the Letaba area another interesting type of movement occurs. 

After the first good spring rains many zebra in this area vacate large 

parts of the low-lying golqphosp_Eg"m~ mo.e..~ shrub savanna and C_£J.o

phos,e_erm~ ~pa~e/Combre~um apiculatu~ woodland which may become water

logged, and move onto the slopes of surrounding hills or higher better 

drained areas. As soon as conditions become drier, they again return 

to the flat better grassed and less wooded regions. 

5. 3. 3. §.f?il typ~e .• 

A general relationship between soil fertility, food quality, 

and the abundance, size, health and vigour of wild animals has long been 

known (Dasmann, 196!1-). In addition to this the plant community of an 

area and the growth forms of individual species will to a large extent 

be determined by edaphic factors. These in tum determine whether the 

habitat is acceptable to a species or not. 

In the Kruger Park the distribution patterns and abundance of 

zebra can frequently be correlated with the vegetation-type, and hence, 

indirectly, with edaphic factors. When analysing, for example, their 

numerical distribution with respect to the soil types on the west and 

the east of the central north-south bisecting sandstone reef, one finds 

that 6fJl/4 of the zebra are found to the east of this reef and 34o/o to the 

west. Additionally, the area to the east (mainly basalt and rhyolite) 

only forms some 4r:JYo of the total area, while the western half (mainly 

granite and dolerite} forms about 6fY/4 of the total area (see Fig. 1.1.). 

It is further significant that the greatest number of zebra to the west 

of the sandstone reef are concentrated on the doleritic soils which 

appear at intervals along the length of the doleritic belt. This 

narrow belt, ••• /- 95 -
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narrow belt extends from the southern district to just south of the 

Phugwane river in the northern district. In the Pretoriuskop and 

Malelane areas the seasonal movements of zebra are very strongly 

correlated with this belt (see chapter 4 section 4.3.2.3.). Here 

they are found to utilize the associated grasses mainly during the 

late summer and early winter when surrounding grasslands are in a less 

palatable condition. Zebra of the migratory western boundary sub

population again concentrate on the more nutritious and palatable 

grosses associated with the doleritic soils in their summer grazing 

area in Kingfisherspruit section (Fig. 1.1.). 

The indirect association between game and soil types has 

similarly been noticed in East Africa. Petrides (1956) for example, 

has shown that game prefer plants growing on red lateritic soils to 

those growing on calcareous black clays. His study was carried out 

on grasslands near Nairobi. On the Serengeti plains where migratory 

game such as zebra and wildebeest are able to roam about freely during 

the wet season, their movements can be correlated with the growth form 

and palatability of the various grasses (Anderson and Talbot, 1965). 

Here the game tend to spend more time on the short grasslands. In 

these areas the gr.asses and herbs have a dwarfed growth-form, while 

further west their growth-form becomes progressively taller and more 

vigorous. In all these regions, however, the growth-form of individual 

species or the general character of the grassland whether it be short, 

intermediate or long grassland is determined by the soil type on which 

it grows. 

In the Kruger National Park soils influence distribution and 

movements in three ways: 

(i) waterlogged, •••• /- 96 -
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(i) waterlogged, clayey soils, impede normal movements and 

where possible zebra move onto better drained soils, 

(ii) different soils support grass associations of differing 

palatability and those of high palatability are selected by zebra e.g. 

the doleritic associations, 

(iii) soil type determines the structure and composition of a 

plant community and some of these are unacceptable to zebra (see next 

section). 

In addition to these, topographical aspects may render an 

area inaccessible to zebra. 

5.4. ]l_icket 0ensi~. 

Although zebra generally prefer open country they are less 

confined to this type of habitat than the wildebeest (Darling, 1960). 

In certain parts of the Kruger Park zebra frequently enter 

fairly dense forest. They do, however, show a m:,rked tendency to 

avoid areas where the visibility is less than 30 metres. Should they 

enter such areas, they will pass through immediately and not remain 

behind for extended periods. 

To illustrate the role played by thicket density in affecting 

the distribution of zebra, the following examples are given: 

(1) during the summer months zebra in the Letaba area 

selectively enter certain areas only. Before describing these areas 

it is important to mention that the dominant tree in this region, 

namely f,E_½Q,hos_p~ym ~opane and the subdominant Comb:r,et~m @iculatum 

are both deciduous, the mopani being less predictable though generally 

inclined to be leafless during the winter months. During spring 

these two •••• /- 9? -
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these two species and other associated ones produce their leaves with 

a concommitant increase in thicket density. 

Although the p..9..~hosp~Ll!I1, .l!se.ane shrub savanna occupies a 

relatively small area in this section, it is nevertheless an important 

zebra habitat. Here thicket density appears to be of little importance 

since the shrubs are only about a metre tall and additionally have 

fairly long inte!'-base distances. Visibility is over rather than 

between the shrubs and the animals have ample space in which to move 

(Fig. 5.10). As soon as the fertile soils in this habitat become less 

boggy, the zebra gradually return. In certain regions fire protection 

and edaphic factors have, however, resulted in a shrub form considerably 

taller than one metre. Here the grass cover is very similar to that 

in the previously mentioned habitat, with palatable species dominant. 

Contrasting, however, is the fact that zebra seldom enter these areas, 

and when found, are usually transient. In the taller mopani shrub 

savanna one does occasionally find clearings almost devoid of shrubs 

(Fig. 5.11.).and these are frequented by small herds or isolated 

g1'oups of zebra. 

In the mixed wlophosperm~Co"1!2!'~ woodland which covers 

a vast portion of the letaba section, a different situation exists. 

This rather dense woodland, which is actually the major elephant habitat 

in the Park, has a reduced visibility during the summer months. Zebra 

do, however, frequent this habitat type, but always select the areas 

with reduced thicket density and greater visibility. 

Dense forest areas that may carry a relatively good grass 

cover are habitually avoided by zebra e.g. the climax golopho~rmum 

mopane forest in the northern district and riparian forests. 

Zebra •••• /- 98 -
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Fig. 5.10. Zebra grazing amongst Co~hosp~ ~_!l~ shrub~ 
north of Bulweni windmill, February, 19?1. 
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Fig. 5.11. A typical clearing in the taller Colophospe~~ 
!!J..O..Eane shrub savanna which was frequented by a 
small herd of zebra. Near Nhlanganini windmill, 
February, 1971. 
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Zebra observed moving through areas of dense vegetation and 

poor visibility appear nervous and highly cautious - frequently stop

ping, looking intensely ahead or galloping off at the slightest sign 

of danger. The utilization of overgrazed areas in preference to 

surrounding long grassland which is still in a palatable growing state 

must, to a large extent, also be correlated with an innate fear of 

lurking predators. 

In contrast to the above, zebra have often been seen to 

enter woodland or forest areas where they have an unobstructed visi

bility (Fig. 5.12). 

The fact that zebra chouse a habitat with a clear and unob

structed visibility probably evolved in conjunction with their socia

bility and lack of protective or offensive weapons such as horns. 

Species such as kudu, nyala and bushbuck thrive in denser vegetation 

due to their less sociable habits and silent or secretive nature. 

Even if the zebra was predominantly a browser its sociality would 

immediately render it susceptible to predation in dense vegetation. 

Buffalo, on the other hand, are a more robust, aggressive species and 

with the added protection of their horns rrake a difficult prey for 

lions under any conditions. 

5.5. Biolog~c,_al_co1J9~tioning of the_habitat. 

The term "biological conditioning" is used by Calhoun (1952) 

to describe a condition brought about by the activities of sociable 

animals. Through diverse phenomena such as release of excreta, alte~ 

ation of surrounding temperature and humidity, construction of trails 

and burrows and the development of habits, animals are continuously 

altering •••• /- 99 -
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Fig. 5.12. Two zebra resting in savanna woodland with tall 
grass. Pretoriuskop area, Cctober, 1971. 
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altering their environment. These activities may in tum alter the 

behaviour of their own or later generations. 

In zebra populations, biological conditioning similar to that 

observed in srrall mammals is frequently seen. The daily or seasonal 

activities of these zebra, whether they be grazing activities (grazing 

pressure, grazing succession, choice of certain grasslands) or the 

incidental construction of trails between waterholes and grazing areas 

or between winter and summer ranges, tend to ameliorate the habitat so 

that survival rate is increased. The animals consequently often exhibit 

a reluctance to leave the altered habitat with which they have become 

familiar. The home range characteristic of zebra can be linked with 

this last mentioned factor. 

Although the concerted activity of individual zebras in a 

herd may intially be advantageous e.g. keeping grassland short and 

nutritious over a large area and thus also reducing cover for predators, 

it eventually becomes deleterious. The deleterious effects are due to 

the reduction or depletion of one or more vital requirements. On 

summer ranges, for example, food and water may be the eventual limiting 

factors and when one or both is depleted the animals must move to 

another area. 

In conclusion one may say, that due to their concerted 

activities, zebra condition their habitat to the extent that it becomes 

more habitable and, consequently, a reluctance to leave develops. 

Eventually, due to a reduction or depletion of one or more vital re

quirements, the concerted activities become deleterious and the 

animals must move or migrate to another area. 

5.6. Inter- •••• /- 100 -
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5.6. J..'J..ter- 9.'!.9..~i,l1tl'!'lx~'?ific gpl!l,.eeJitio__Q. 

When observing the free association between zebra and most 

herbivorous species, except elephant and buffalo, it becomes obvious 

that the physical presence and behaviour of other herbivores have 

little effect on their distribution and movements. In the case of 

elephant and to a lesser extent buffalo, competition is limited to 

waterholes where drinking times may coincide. The voluminous quanti

ties of water taken by large herds of elephant or buffalo drinking at 

artificial reservoirs may deplete the water supplies to the extent that 

zebra will have to move to a neighbouring waterhole to quench their 

thirst. 

In certain cases interspecific competition for grazing can 

also result in population shifts or changes in distribution. In the 

Kingfisherspruit section inte?'- and intraspecific competition between 

zebra and wildebeest resulted in a gradual reduction in the number of 

both species which spend the summer there (see chapter 2, section 2.2.1.). 

At presen~ however, their numbers again appear to be increasing. 

5.?. ETeg_~tor_..er~. 

Tho continuous occupation of a waterhole by a pride of lions 

may cause zebra groups to move to another area, but these movements 

are usually temporary and have no effect on large portions of the pop

ulation. 

During the dry winter months prides of lion frequently hunt 

almost entirely around important watering points such as Mnondozi dam. 

The large herds of zebra and wildebeest drinking from these points are 

hardly affected by the lions, as the normal drinking pattern is rein-

stated soon •••• /- 101 -
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stated soon after a kill has been made. The extended presence of lion 

around such watering points may, however, have a long-term effect on 

the game in that it could eventually lead to a breakdown of the normal 

reluctance to leave an area with which they have become well acquainted 

(see section 5.5.). 

While grazing away from waterholes the presence of predators 

has little effect on stimulating a noteworthy movement away from the 

area. Should a lion be sensed but not seen, zebra will immediately 

evacuate the area and at times even move up to a kilometre or more 

away. The panic stricken activities of one group are usually sufficient 

to stimulate others in the vicinity to undertake the same movement. 

On the other hand, should zebra see a stalking lion they may initially 

gallop away but often some turn back to observe the movements of the 

predator (Fig. 5.13). In some cases they will follow a lion and approach 

to within 40 metres or less of it. Once the lion realizes that it has 

been seen, it will usually move off and zebra will continue with their 

nomal activities - one or two always looking intently about. 

When lions are resting they are ignored by zebra which do, 

however, remain a safe distance away. 

5. 8. §g_c i~l=!-.. tl • 
The social behaviour of zebra is conspicuous in that there 

is a strong social attraction between the individuals of a particular 

family or stallion group and between the stallions of different groups 

(see also Klingel, 1967). In addition to this the zebra is a gregarious 

animal with groups frequently congregating to form large herds. The 

best definition of this instinctive type of behaviour is given by Allee 

(1940) who •••• /- 102 -
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Fig. 5.13. A herd of zebra approaching a lioness after she had 
been stalking them. At this stage the lioness had 
given up the stalk as she realized that she had been 
spotted. South of Ngotsa dam, January, 19?1. 
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(1940) who states that "sociality is co-extensive with the existence 

of an innate inherited pattern of a certain specialized appetite". 

The satisfaction of this appetitive behaviour demands that animals 

live together and engage in common activities. 

The fact that zebra are gregarious by nature often tends to 

localize their distribution in that aggregations are frequently formed 

in certain areas while similar ones close by are avoided. During the 

summer months, for example, large concentrations of migratory zebra 

can be found in the Lindanda/Kingfisherspruit areas (see Fig. 5.5.). 

Although these zebra are initially brought together by optimal grazing 

conditions, the aggregation is intensified due to the sociality of the 

species. Had they been a less social species one would have expected 

a more even distribution over larger portions of the summer range. 

5. 9 • §bel °t§T....!5.~El~:!£1E.. 

All organisms, from the lowly paramecium to man, have one 

behavioural trait in common - shelter seeking. All seek optimum en

vironmental conditions and avoid dangerous and injurious ones (Smith, 

1966). 

As far as zebra are concerned, there is only one form of 

shelter that they occasionally require and that is shade. Shelter from 

wind and rain or other unfavourable climatic conditions is unimportant, 

while shelter from predators implies the choice of an open habitat which 

affords the animal a clear vision and path of retreat. 

Al though zebra are less dependent on shade than dark skinned 

animals such as wildebeest and buffalo (Young, 19?0) they do neverthe

less utilize it, when available, during the hotter part of the day 

(Fig. 5.14) ••••• /- 103 -
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Fig. 5.14. A zebra family group resting in the shade of a 
large §..clerocarE caffra tree. Along the Metsi
metsi river, January, 19?1. 
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(Fig. 5.14). In the Kruger Park zebra are frequently seen in regions 

where there are no suitable shade-trees while on the Serengeti zebra 

range onto the open plains where there is no shade (Baldwin, 1971). 

Similar observations were made in the Rukwa Valley by Vesey-Fitzgerald 

(1960). 

It thus appears that escape from the direct effects of solar 

radiation is relatively unimportant in the zebra's choice of habitat 

and that the animal posesses other means of thermoregulation. Recent 

experiments undertaken by Baldwin (19?1) have in fact shown that not 

only does the black and white striping of the zebra serve as possible 

camouflage pattern (Cott, 1957) but that it enhances thermoregulation 

by optimizing radiative heat exchange. By telemetric methods, he, for 

example, found that the black and white stripes maintain temperature 

differences and that such temperature differences were capable of actual 

reversals under changing radiation loads i.e. when moved from shade 

i~to direct sunlight. In this experiment the temperature recorded 

below a white stripe rose above that recorded simultaneously below a 

black stripe when the animal was moved from the shade into the sun. 

5.10. Wind. _,,.... 

The influence of wind on the movements of zebra could either 

be direct or indirect. Indirectly, wind velocity and direction influen

ces precipitation due to its effect on both temperature and relative 

humidity (Humphrey, 1962). Excessive wind movement, by removing mois

ture - bearing air and replacing it with drier air, increases the eva

poration potential. In semi-arid regions such as the Eastern Transvaal 

Lowveld periods of greater than normal wind would be a deterrent to 

maximum •••• /- 104 -
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maximum forage production - especially during the spring months. Di

rectly, wind, by way of its ability to carry either volatile chemical 

substances or particles such as smoke, could entice game into a new 

area. The rapidity with which zebra locate and concentrate on recent

ly burnt areas must be associated either with smell or sight or both. 

The same could be said of precipitation. In the case of veld fires 

strong winds frequently disperse smoke so rapidly and over such distan

ces that one in fact often smells the fire before seeing it. 

5.11. J°8.l!le.~}Bt~...,,,E.nd_'1.t,.J~ic:!llY.· 

Although temperature and humidity are closely correlated it 

is clear that temperature has a marked individual effect on the daily 

activity of zebra (Young, 1970). Indirectly temperature could also 

affect distribution due to its effect on the rate of development, 

phenology and total yield of plants. 

Just as temperature influences the daily activity of zebra it 

has been shown that humidity effects their activities and general be

haviour away from waterholes (Young, 1970). The possible direct effects 

which temperature and humidity could have on the seasonal movements of 

zebra would, however, be difficult to assess, since by undertaking such 

movements the animals would still not be able to escape their desiccat

ing influence. 

5. 12. LiJLt"!.t~Lr:i=lc:l:!-ant7~!1e~). 

Light is of utmost importance to animals. Firstly it is 

essential to their food plants for photosynthesis and secondly it can 

affect grazing animals directly in two ways: 

(a) through •••• /- 105 -
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(a) through photosensitization after the animals have eaten 

certain plants (chapter 5, section 5.2.1.3.) and, 

(b) by affecting breeding (Sadlier, 1969) and general be-

haviour (Smith, 1966). 

The influence of light on general behaviour is largely confined to 

differences in nocturnal and diurnal activities, but seasonal migratory 

responses are known to uccur in certain animals. Light as a possible 

migratory stimulus has been discussed in chapter 4, section 4.3.1.5. 

5.13. Orouqht. 

The effects of drought are obvious in that it could affect 

both the water supplies and vegetation of an area to the extent that 

game would eventually have to vacate the region. A general drought 

lasting from 1961 to 1969 was, for example, one of the causal factors 

involved in the reduction of the numbers of zebra and wildebeest in 

the Kingfisherspruit area. This reduction was characterised by a par

tial emigration from the region. 

5.14. f::E.§l>J.9lf?#E1BCD.£QiS!!IS b~_l1ich_ ~e_pn:i_k~te_ f.r~IJ .. 2}~Z5:_1J.9:. 

The fact that game such as zebra respond so rapidly to burns 

and fresh grazing leads one to believe that sensory modalities are em-

ployed in the location of these potential sources of protein, and that 

their arrival is not merely fortuitous. In some instances discovery of 

these areas could conceivably be by chance, as zebra are restless by 

nature. In this case, however, one would expect a slow or sporadic 

influx of animals onto a chosen area and not the sudden arrival of 

groups or herds from all directions. 

In section •••• /- 106 -
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In section 5.2.2.1. of this chapter examples were given of 

the movement of zebra onto burns, or onto well grazed areas that had 

recently received rain. While in their summer ranges, especially 

du~·ing drier years, zebra are particularly reactive to local showers 

and vast population shifts in response to proximate showers have fre

quently been observed in the Batara and Lindanda areas. Although these 

movements are only over distances of 10 to 20 kilometres they are 

usually of sudden onset and completed in less than 24 hours. The route 

followed is also direct towards the site of the rainfall. In the 

Serengeti Talbot and Talbot (1963) found that wildebeest and zebra 

moved to an area wet by a storm, often arriving before the grass had 

sprouted. In Botswana Birkenholz (196?) found that any change in the 

weather such as thunder or lightning or rain, precipitated an immediate 

movement in that direction. Similarly Lamprey (1964) found that zebra 

and wildebeest would move up to 40 kilometres in a night towards the 

site of rainfall and he also mentions seeing them galloping towards a 

rainstorm 8 kilometres away. Darling (1960) who did an ecological re

connaissance of the Mara Plains came to the conclusion that wildebeest 

sense newly fallen rain by olfactory means and that sight possibly 

also plays a role. 

From these examples it thus seems fairly safe to conclude 

that sensory modalities are employed in the detection of fresh grazing 

and that vision and olfaction are the most important. In this respect 

zebra demonstrate true tropistic behaviour in contrast to the other 

alternative, namely chance discovery. 

5.15 ••••• /- 10? -
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5. 15. t::c □..loJLic~J,.~~a!!l.lio_n bet~~rl__?;,.f?Era ~~li..deb,e,.i:3 st,. 

To assess accurately the degree to which these two species 

are able to maintain ecological separation would require a detailed 

comparative study of the wildebeestvs habitat requirements. Obser

vations do, however, indicate that, although they frequently associate 

(Keast, 1965), this association is largely confined to drinking periods 

and to the times when movements between drinking sites and grazing 

areas occur. 

During the rainy season competition is largely avoided due to 

the abundance of food and water. Although large herds of zebra and 

wildebeest may be found in the same general area, they do tend ta segre

gate and mixed associations are usually limited to small herds and 

groups seeking social security. Basic ecological separation, however, 

lies in the different tolerance of the two species for bush and wooded 

country, zebra being more inclined to enter wooded areas than wildebeest. 

Similar observations were made by Darling (1960) and Lamprey (1963). 

Chapter 6 •••• /- 108 -
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Chapter 6. 

HOME RANGE 

In contrast to Grevy's zebra (Equus grevyi) (Klingel, 1969), 

Burchell's zebra and the mountain zebra (Equus zebra) (Klingel, 1968b) 

are non-territorial. In the Ngorongoro Crater (Klingel 196? and 1968a) 

and in the Kruger Park it has, however, been observed that zebra groups 

annually utilize only a small portion of the available habitat. This 

homing quality and the animal's attachment to the area has marked effects 

on their distribution and movements. 

According to Jewell (1965), who restates the definition of a 

home range given by Burt (1943), this term may be defined as "the area 

over which an animal normally travels in pursuit of its routine activi-

ties". 

Home range limits of individually marked zebra in the Kruger 

Park were ascertained by direct observation over a period of one year. 

Boundaries were fixed by the standard method of plotting the individual 

sightings on a map and then connecting the peripheral points. The ares 

of the resulting polygon could then be calculated. Unfortunately there 

were insufficient sightings to compute accurate home range sizes for all 

the sub-populations, but an average size could be calculated for units 

(3), (4), (6), (7) and (8). Two home range sizes could also be calcu

lated for unit (2) and one for unit (s). Some of these home ranges are 

illustrated in Fig. 6.1. The results of the calculations together 

with an average size for the central and southern districts and the 

entire Park are provided in Table 6.1. 

Table 6.1 ••••• /- 109 -
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Fig. 6.1. Actual home ranges 

of 17 zebra family groups, 

selected for illustration 

purposes. 
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Name of sub-population 
and unit number as per 

Fig. 4.3. 
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Mean size of 
Home Range 

(sq. km) 

Individual Home No, of Home Range sizes 
(sq. km) Ranges used 

to compute 
·-~~T-"~~ mean size 
Maximum I Minimum 

~-c~.:a..--=-=.---.:..::::~~-~~~~-=---~~~~,~~ ·• ~--"--'::-" • -~~~:=~~-"-.:==-====-=-~ 
Shingwidzi-Letaba (Unit 

(2)) 

Letaba (Unit (3)) 

Batara (Unit (4)) 

W-boundary (Unit (5)) 

E-boundary (Unit (6)) 

Pretoriuskop-Skukuza
Malelane (Unit (7)) 

262 

117 

166 

195 

193 

207 

Crocodile Bridge (Unit ( 8) ) 111 

197 78 

566 49 

346 97 

-~ 

I 
390 86 

.. 

146 69 

"--· ----~-~-~~,~~~----~-.. ,~-- ·.-

"",....,..,.,=.,,~==~>=. ~. ~. -----~-"!"..:.-.~----· ~::::::;·=··.:::.::·~:::· :=~::=;;:::=;::1 
,_,___ __ 

-~~ 

Central district I 171 566 49 

- .. 

Southern district 178 390 69 

Kruger National Park 167 566 49 

2 

8 

23 

1 

6 

7 

-

3 

30 

10 

50 

In every case the size of an individual home range reflects the 

area utilized by a family group, which consists of one adult stallion 

plus one •••• /- 110 -
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plus one to five mares and their foals. In no case is there a corre

lation between the size of the group and the size of its home range. 

Although the migratory zebra of the western and eastern 

boundaries could be regarded as having separate winter and summer home 

ranges, the migratory route has been included in the computation of 

their home range size. This is essential since a varying period of 

time, depending on local conditions, may be spent in the transitional 

passage area. Jewell (1965) regards the migratory route as not being 

part of the home range. 

The relative shapes and sizes of a number of selected home 

ranges can also be gleaned from Fig. 6.1. It must be remembered that 

although an individual group has a fixed home range, this area may be 

partially or totally overlapped by the home range of one or a number 

of other groups. Home ranges with a minimum of overlap unfortunately 

had to be selected for illustration purposes. 

6.1. E~ctor~ aff.~s!i_ng_ h_gme ran_g_e~ _ __§._i_ze in the V!3-ri_ous ~ub-popula2-.9.!l 

.!d_,n~. 

Depending on the mobility of an anim31, its energy requirements 

and the habitat, the size of its home range may vary from a fraction of 

an acre e.g. the opossum (D:;_9.elp~~ ~£SL!_Pial,i_~) - 0,5 acres (Fitch, 1958) 

to 3840 sq. km e.g. the wolf (g_a_ni~ ~uEus) in Alaska (Burkholder, 1959). 

Similarly one would expect differences to occur within a single species -

depending on its environment. 

Since home range is fundamentally an area with a certain pro

ductivity that meets the energy requirements of the individual or group 

that occupies it (Jewell, 1965), knowledge of measures such as the normal 

density at •••• /- 111 -



Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2021 

111 

density at which the animal lives, and biomass or standing crop, which 

indicate the numbers of animals a given habitat can support, should 

help to elucidate variations in the home range size of the particular 

species. In addition to these possible long-term effects, factors such 

as sudden climatic changes, variations in the availability of water, 

food, fires or predation could also affect the size of an individual 

home range. Anotherlong-termfactor important in regulating the aize 

of a particular home range is the general acceptability of the habitat 

with respect to the particular species concerned i.e. if the habitat is 

optimal or rrnrginal. 

In addition to variations in home range sizes of a particular 

species in different habitat types, the home range of a particular indi

vidual may vary from one year to the next. In the central district, for 

example, where adequate observations on the movements of marked zebra 

were available for two-year periods, successive home range sizes varied 

considerably. Typical results over a two-year period for two groups 

were as follows: 

(i) 179 sq. km (1969) and 159 sq. km 1970/71, 

(ii) 203 sq. krn ( 1969) and 142 sq. km 1970/7'1. 

In addition to these differences it was found that a particular group 

was not necessar.ily dependent on a specific home range, but that it could, 

in fact, utilize two quite separate portions of the sub-population's 

range during succeeding years, or that parts of the home ranges could 

overlap. 

Zebra, being a tremendously mobile and restless species, it 

is obvious that should home range size be computed over a period of 

five or more years, it could quite conceivably eventually cover most, 

if not all •••• /- 112 -
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if not all of the rnnge of the sub-population. Klingel (1967), for 

example, illustrates the home ranges of four groups in the Ngorongoro 

Crater for the period 1963 to 1965. During this timo one of these 

groups utilized an area of about 147 sq. km, while the total area of 

the crater (Goddard, 1967) is only some 260 sq. km. 

6, 1. 1 • p_e,r::isi tx.._.and _B,io~~~. 

Provided a given area had a high primary productivity, one 

would similarly expect a high density of species suited to the particu

lar habitat. Biomass figures would be affected in the same way. 

Since an animal's movements are largely determined by its 

energy requirements, primary productivity would be relevant to an inter

pretation of its home range size, Biomass and density on the other 

hand, although dependent on the productivity of the area, could affect 

a particular animal's home range size in quite a different way. This 

indirect effect could be in the form of increased social interactions 

resulting in an intolerance and consequently more extensive patterns of 

daily and seasonal movements, or even an emigration from the area. 

When surveying the densities of zebro in the various sub

population units and comparing this to corresponding home range sizes 

it is quite clear that this factor is unimportant. In fact one merely 

has to look at zebra density in the three districts to see that its 

effects are not at present operating. In the central district, for 

example, (Table 4.1.) there is one zebra per 45 hectare, while the 

mean home range size is 171 sq. km. In the southern district, on the 

other hand, there is one zebra per 138 hectare, while the mean home 

range size is 178 sq. km., i.e., although density is much lower than 

in the central •••• /- 113 -
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in the central district, the home range size is greater. These 

differences obviously reflect reactions to the habitat and not to 

density. Comparing the donsity of zebra in the Kruger National Park 

(one zebra per 94 hectare) with that of the Ngorongoro Crater (one 

zebra per 5,2 hectare) (5038 zebra in 260 sq. km) (Turner and Watson, 

1964) it becomes overwhelmingly obvious that, at this stage, home range 

size in the Kruger Park is independent of zebra density. The same 

conclusion can be mads when comparing home range size with the density 

of large and medium sized herbivores (Table 6.2.). 

Tq_,ble 6_. 2, 

Q_ensities_2.f_lara~ .... !:l.Dd medium sized herbivores in the 

District Number of large and Number of hectare per animal medium sized herbivores 

North 58933 16,9 

Central 126050 4,4 

South 60747 5,8 

----~--~ ··~-
Biomass can similarly be proved to be unimportant and by 

alluding to figures calculated by Pienaar (1966b) the following de-

ductions can be made: 

(i) although the Crocodile Bridge sub-population has the 

smallest home range (111 sq, km), it has a high density of zebra and 

the second highest biomass of competing herbivorous species in the 

whole Park, 

(ii) in the Letaba sub-population, with the second smallest 

mean home •••• /- 114 -
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mean home range size, a similar set of conditions exists. Here, however, 

the greatost numbers of zebra are found towards the east where habitat 

conditions are more suitable. The area does, however, have a high biomass 

of herbivores due to the large numbers of buffalo and olephant, 

(iii) in tho Pretoriuskop-Malelane-Skukuza area, with the 

largest home range size, the actual aroa utilized by zebra supports a 

very low biomass of herbivores. 

Comparing the herbivore biomass for the whole of the Kruger 

National Park (10529 lbs per sq. milo) (Pienaar, 1966d) with that of 

the Ngorongoro Crater (35000 lbs per sq. mile)(Lamprey, 1964), where 

zebra groups have much smaller home ranges than in Kruger, it again 

becomes clear that this factor is unimportant. 

Considering the development of a density-dependent inter-

or intra-specific intolerance due to high herbivore densities and its 

possible effect on the zebra's home range size and genen,1 movements, 

it is clear that this factor is at present of no significance. 

Burchell's zebm 7 in fact, is an animal which,due to its gregarious 

instinct and sociality, lives harmoniously at relatively high densities. 

This type of behaviour contrasts markedly with that of torritorial 

antelopes, or species such as the roan antolope, where each inhabits a 

certain area (activity zono) (Joubert, 1970) to the almost total ex

clusion of other herds. In these species, social behaviour has a 

marked effect on species density, home range size and general movements. 

6.1.2. .~J::2..rap~istics of the habitat. 

Having discussed the various factors that affect the zebra's 

choice of habitat, distribution, movements and migration in chapter 5, 

it should •••• /- 115 -
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it should be clear that any of these factors could potentially also 

affect both the shape and size of an individual group's home range. 

To determine which factors are operating with respect to a particular 

sub-population unit would require the analysis of the movements of 

each individu71 group, and then a generalization for the area as a 

whole. This would be a laborious and relatively unimportant task, 

since most of the deductions have already beon made in chapter 5. 

The most obvious effects of habitat on home ronge size can, 

however, be demonstrated by compering two extremes, namely the small 

home range of the Crocodile Bridge sub-population (111 sq. km) with 

that of the Pretoriuskop-Malelane-Skukuza sub-population (20? sq. km). 

In the Crocodile Bridge area the large numbers of zebra have 

a good supply and distribution of water at their disposal. In addition, 

the excellent, well grassed parkland aspect of large parts of the habi

tat makes it an optimal area for zebra. The fact that these zebra are 

rather confined with respect to their movements (smallest sub-popula

tion unit of the eight) cannot bo an important restriction, since none 

of the marked groups moved over the entire available habitat during the 

course of a year. In the Pretoriuskop-Mulelane-Skukuza unit, on the 

other hand, zebra also have a good supply and distribution of watering 

points at their disposal, but the difference lies in the habitat. This 

area, large portions of which are covered with fairly dense woodland 

and tall unpalatable grasses, must at present be regarded as one of the 

poorest zebra habitats in the whole of the Kruger Park. Potentially the 

area, however, has a high carrying capacity with respect to zebra and 

prior to 1947 it used to harbour large herds of zebra and wildebeest 

(see chapter 2, section 2.3.2.). Due to the sub-optimal habitat con-

ditions these •••• /- 116 -
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ditions these zebra have to range over wider areas in search of the 

conditions which they prefer. Not only does the condition of the 

habitat affoct the movements of these zebra, but it also has profound 

effects on the social structure of individual family and stallion 

groups. These aspects will, however, form part of a later publication. 

One may thus conclude that the large home range size for tho 

various sub-populations (between 111 and 262 sq. km) or for the Kruger 

National Park as a whole (167 sq. km), can largely be ascribed to the 

low carrying capacity of the range (when compared to an area such as 

the Ngorongoro Crater) and to large portions being sub-optimal habitat, 

either seasonally or annually, with respect to the zebra. 

6.2. §):9.r!.if!£::pnce o.f home ~n_g_e,. 

When observing the sightings of individual marked zebra groups 

within their home range, it becomes clear that certain areas form foci 

of activity, while others are less frequently visited. The foci of 

activity are the waterholes which are visited almost daily, the ani

nnls then moving away either to graze or rest. Each home range thus 

consists of an area where the animal can feed, drink, rest and repro

duce. Depending on its immediate need the animal can, at any time, 

move to any part of its home range. The ease and accuracy with which 

zebra, which have travelled many kilometres, locate a waterhole leaves 

one with no doubt that they are well acquainted with all tho features 

of the terrain within their home range. Here they are familiar with 

the paths best suited for their use, the best waterholes or grazing areas, 

the best refuges and with situations where danger usually lurks. In 

addition to this, the homo range habit stablilizes the community organi

zation by reducing the amount of turmoil that would result if all the 

animals were constantly moving about (Dice, 1952). 

Chapter 7 •••• /- 117 -
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Chapter 7. 

AGE DETERMINATIO\J 

For any large mammal study, whether it be on social behaviour, 

reproduction or population dynamics, it is essential to have a method 

of ageing the study animal. Frequently in tho past, and even today, 

studies have been undertaken on species for which accurate ageing 

criteria are not available. Although many of these studies are justi

fied, it often leads to unnecessary duplication of work and waste of 

research effort. With the techniques and research staff available to

day more emphasis should be placed on ageing criteria and in many cases 

techniques devolopedyearsago should be revised and improved, where 

necessary. The need for this type of data is acute, especially in areas 

where game is confined to fenced reserves and their numbers are arti

ficially manipulated. To calculate reliable culling quotas one has to 

have at one's disposal such age specific data as the potential mean age 

at first parturition, age at which birth of last offspring occurs, mean 

life expectancy and data for inclusion into life tablos, population age 

structure curves and mortality curves. The importance of this type of 

data is stressed by Fairall (1969), Hewer (1964), Simpson (1966), 

Taber (1960), Quick (1960) and many others. 

At present research is also being carried out on the repro

duction and population dynamics of zebra in the Kruger Park and it has 

thus been deemed necessary to check whether the tooth development and 

wear stages derived by Klingel and Klingel (1966) for the plains zebra 

(sq_uus burchelli 9oehmi), also apply to Eg_uus bur!JppJli antiquoru~. 

Because these two sub-species live under slightly different ecological 

conditions •••• /- 118 -
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conditions one would expect differences to occur especially with regard 

to the degree of incisor wear. On the other hand these differences may 

be so slight as to be of no consequence. 

Although the excellent pioneer work done by Klingel & Klingel 

(1966) served in many ways as a guide, the methods used here, both in 

recording the changes in the table surfaces of the incisors, measuring 

the annual incisor wear and the ageing criteria, are quite different. 

7. 1 . 1 . 8[1i~J.~sed in the study. 

(i) Late term foeti collected from culled mares destroyed in the 

culling program. 

(ii) Eight foals between birth and two months of age were destroyed 

in the field. Additional foals between three and six months of age 

were abundantly supplied by the culling program. 

(iii) Between 1969 and 1971 the skulls of over 700 culled zebra were 

collected and stored at Skukuza. These represented animals from about 

one month of age to old age. All the sub-adults and adults were shot 

randomly with respect to sex and age, as after about two years of age 

it is impossible to estimate a zebra's age from its external appearance. 

(iv) Ten zebra between 11 and 3~ years of age were captured in the 

central district and marked as previously described. The number in 

each respective age class and their ages at the time of marking was as 

follows:- Three of 1i years; one of 1¾ years; one of 2 years; one 

of 2½ years; two of 3 years; one of 3¾ years and one of~ years. 

The oldest animal in this group was thus 4-; years old when eventually 

destroyed. 

(v) Forty-two •••• /- 119 -
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(v) Forty-two adult zebra between four and 14 years of age were cap

tured and marked. Seventeen of the 42 were marked in the southern 

district and had to be omitted from the age determination study due 

to a shortage of time anci a difficulty in relocating them. 

The 25 remaining animals (20 ~~ : 5 ii) were marked in the central 

district. 

(vi) Seven of the captive zebra described in Table 2.1. were also 

utilized. According to Erz (1964) and Klingel and Klingel (1966), 

there are no differences in tooth development between stallions and 

mares, except for the canines. This, together with the fact that adult 

stallions were more likely to lose their collars, resulted in more 

ma.res being marked. 

7. 1 • 2. Tu,e __ ey_e_ l,ens. -~.9h_nigue ._. 

Since the introduction of eye lens weight as an indicator of 

age in the cottontail rabbit (?_,y~x._:iJ:~g__u~ floridanus) by Lord (1959), 

the technique has become increasingly popular and has been used on 

numerous mammal species. Although more valuable for use on small 

and medium-sized mammals (Child, Bowls and Richardson 1965), it has 

been applied with success to certain large mammals. Laws (1967), 

for example, used it on the African elephant to indicate the precision 

of other ageing criteria (replacement and wear of the mandibular denti

tion), while Fairall (1969) used it to derive the age structure and life 

table of an impala population. 

In the case of zebra the main objective was to determine 

whether the procedure had any practical application with respect to 

ageing individuals and to see whether it could be used as a test for 

the other ageing techniques applied. 

Both eyeballs •••• /- 120 -
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Both eyeballs were excised from 102 zebra (30 ~~ and ?2 ~~) 

from the central district of the Park and treated as follows: 

(i) Injected with 1LY/o formalin and fixed in formalin for one to 

two weeks, 

(ii) Lenses were removed, cleaned, and then dried to a constant 

weight in a ventilated oven at 10□0c. This took between four and 

eight weeks depending on the size of the lens. In some cases lenses 

took up to three months to reach a constant weight. 

(iii) After removal from the oven the lenses were cooled in a desiccator 

(over silica gel) and weighed. 

All zebra were aged by the standard technique described later 

in this chapter, the mean weight calculated for each lens pair and the 

age/lens weight curve (Fig.?. □) plotted for the two sexes together. 

? • 1 • 3. j-\nn_u,l~.§..trupture of_ tooth c~me.n~ inde~ . of age. 

In contrast to zebra in East Africa (Klingel and Klingel, 

1966), zebra in the Kruger Park show fairly clear annual rings in the 

cementum of permanent incisors (Fig. ?.10 and ?.11) and molars. For 

convenience only I1 from the upper jaw was used when determining the 

number of rings, since this tooth is easier to work with and the rings 

are much clearer. 

Basically the method consisted of cutting the tooth longi

tudinally, selecting the area with the thickest cementum and then 

grinding the portion down to a suitable thickness on an electric grind

stone. This sample was then further ground down by hand on very fine 

abrasive wate:r'--paper. The thickness of a section was decided by trial 

and error so that just sufficient light could pass through it for 

observation •••• /- 121 -
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observation under a compound microscope. Generally the best results 

were obtained when the section was examined under water. Sections 

could, however, also be examined after mounting (o.P.X.) although the 

optical differentiation between layers did decrease in certain instan

ces (see also Hewer, 1964). In contrast to the work of Low and Cowan 

(1963), Spinage (1967) and Simpson and Elder (1969), no staining tech

nique was employed and decalcification was unnecessary. 

Because the root of I 1 continues to grow until the animal 

is about seven years of age, a region had to be selected where growth 

had ceased at a fairly early age and where cementum had beenl3.id down. 

The most appropriate region was found to be the lingual curve of the 

incisor, just above the subterminal root boss (Fig. 7.4. No. 4(R)). Since 

the first layer of cementum is laid down in this region when the animal 

is about~ years old, a correction factor of~ had to be added to 

the number of cementum layers counted. For animals up to two years of 

age cementum rings could be counted on the labial surface of I 1 in the 

middle region of the tooth. 

7.1.4. AgeinaHiteria. 

Since one frequently requires the ages of both live or 

freshly killod zebra as well as those of old skulls, ageing criteria 

have been separated, where possible, into these two categories, This 

type of grouping is, however, only possible until the animal is four 

years old, as after this age all the permanent premolars, molars and 

incisors are in wear. 

Criteria used for assessing age are: eruption of the de

ciduous (milk or temporary) incisors, both through the pre-maxillary 

bone and •••• /- 122 -
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bone and the gum, and their degree of wear; replacement of the milk 

incisors by the permanent incisors; degree of wear of the permanent 

incisors; size and shape of the infundibula and the shape of the table 

surface of these teeth; eruption of the canines in stallions; eruption 

of the deciduous premolars and molars through the maxillary bone and 

the gum and their stages of wear; replacement of the deciduous pre

molars by the permanent premolars and their stages of wear. 

In most cases the eruption and replacement of opposing 

incisors and premolars and the eruption of the molars take place 

more or less simultaneously and the description refers to both upper 

and lower jaw. Wear of the incisors, however, refers only to the 

upper jaw. 

As in the case of the domestic horse, and in fact all the 

recent Equidae (Klingel and Klingel, 1966), the dental formula of 

Milk dentition: 
Id3 Cd1 Pd4 
Id3 Cd1 Pd4 

I3 C1 Pd1 P3 M3 Permanent dentition: ~-~~· = 
I3 C1 Pd1 P3 M3 

(I= incisor, C = canine, P ~ premolar, M = molar, d = deciduous 

tooth). 

The in situ arrangement of the incisors, premolars and 

molars is given in Fig. 7.1. With regard to the canines, only adult 

stallions have these fully developed and they can be used with safety 

to determine the sex of the animal (Fig. 7.2.). Permanent canines in 

stallions, however, only erupt through the gum at between 3¾ and 3~ 

years of •••• /- 123 -
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r=ig. 7.1. Arrangement of teeth in a 3¼ year old zebra mare. 
Note that Pc:14 is almost worn away and forms a "cep11 

on top of P4 which is just visible below it. M3 
is not yet fully in wear. The tiny canine is typical 
of adult mares. 
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Fig. 7.2. An example of sexual dimorphism in the canines of an 

adult stallion (left) and an adult mare (right). 

The mare actually has unusually large canines, being 

one of the largest specimens found. 
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years of age. Rudimentary permanent canines are frequently found in 

mares, but are much smaller than the permanent canines of stallions, 

have quite a different shape (Fig. 7.2. and 7.1.) and often do not 

pierce the gum. Milk or deciduous canines are present in young animals 

of both sexes, but never pierce the gum. Milk premolars (Pd 1) are of 

no consequence in assessing age since both eruption and wear varies 

considerably from animal to animal and they may remain in position to 

an advanced age or fall out before the animal is three years old. 

The milk incisors differ from permanent incisors in that the 

former possesses a definite neck (Fig. 7.3.). In addition the milk 

incisors are rounded where they meet the gum, with a small triangle of 

gum between each tooth and the next. Permanent incisors run parallel 

to each other and are more square cut, with little or no gum between 

them. Moreover, the deciduous incisors have a smoother texture and are 

whiter and smaller than the permanent incisors. It is normally very 

easy to distinguish permanent from temporary incisors, especially when 

both are present in the mouth. Inexperienced workers could, however, 

confuse temporaries and permanents in yearlings and five to six year 

olds. In these two age classes the shape and size of the infundibula 

are not sufficiently different to distinguish between the two. (See 

Fig. 7.23, carbon prints B, 9 and 16). 

Possibly one of the most interesting aspects of the zebra's 

dentition is the infundibulum found in all incisors. This is a charac

teristic peculiar to the Equidae (Miller and Robertson, 1959) and con

sists of a dark depression or hollow running down the centre of the 

incisor for a variable length. (Fig. 7.4.). From the table surface 

of the incisor there is an infolding of the enamel resulting in the 

formation of •••• /- 124 -
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Fig. 7.4. Morphology of the first upper incisor (I1). 
(1) Sagittal section of r1 just before it starts wearing. 
Depending on the animal a varying amount of cement may be 
laid down inside the infundibulum. (2) Cross sections through 
r1 to show the changing shape of the table surface and infundi
bulum at various ages. (a) 3 years (b) 6 years (c) 9 years 
(d) 12 years (e) 14 years (f) 18 years. (3) Lingual view of r 1 
at 6 years showing the funnel shape of the infundibulum, the large 
pulp cavity and open root. (4) Sagittal section of r 1 (16 years) 
showing the closed root, the pulp cavity almost filled with 
dentine and the thick layer of cement on the root. 

Legend: C=eement, D•dentine, E•enamel, G~table or grinding surface, 
I=infundibulum, L=labial surface, li•lingual surface, P=ipulp cavity, 
Raregion from which sections were taken to count cementum annuli. 
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formation of a hollow tapering funnel which eventually closes at its 

proximal end as the tooth continues its development. The longest 

infundibula are found in I1, where the mean length is 31.03 mm. 

(Table 7.1.). 

To determine the length of the infundibula the first and 

second permanent incisors of 10 different animals were sectioned 

longitudinally using an electric band saw. The section was made 

from the table surface to the root of the incisor. 

By sectioning incisors before they had erupted it was also 

possible to determine when the infundibula of I1 and I2 had completed 

their development. This was found to be at approximately one year 

for I1 and two to~ years for I 2 , Since I1 and r2 start wearing at 

three and 3i years respectivelyi teeth extracted from the appropriate 

animals in which the infundibulum had completed growth yet where the 

tooth had not yet, or just started to wear, could be used to determine 

the infundibular lengths. (Bee Table 7.1.) The reasons for determining 

infundibular development and length in r 1 and r 2 is explained in a 

later section of this chapter. 

The development and growth of incisors is initiated from 

their distal end and long before the tooth has ceased to grow, the 

table surface and crown have completed their growth, i.e. this portion 

of the tooth is similar to that of the same tooth when it eventually 

erupts. In I1 the crown completes its development at between 10 

months and one year (erupts at 2~ years), while in r2 the crown has 

completed its development at one to 1~ years (erupts at 3¾ years). 

In both these teeth further growth is represented by a general 

thickening of the various layers and a proximal increase in length. 

Just before •••• /- 125 -
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Just before the incisors start wearing they reach their maximum length, 

their roots penetrating deep into the bone of the premaxilla or man

dible. After about 3~ years of age, further growth of I1 and I2 is 

represented by the addition of cementum to their outer surface and 

base. The tooth thus still continues to grow in length but is at the 

same time being worn down by the feeding process. At five to seven 

years of age growth at the base slows down as the pulp cavity is 

filled with dentine and slowly closed off. After this age the tooth 

is actually pushed fon:ard and upwards in the alveolus by the for

mation of spongy bone at its base, little tooth growth taking place. 

By the time the animal reaches old age the alveolus is about¾ the 

depth of that of a 4~ year old animal. In animals with an uneven 

bit the wear of a particular permanent incisor may exceed the natural 

growth and in these cases the incisor is soon worn down level with 

the mucous membrane of the gum (Fig. 7.5.). 

~_ean infund_iqula.,r len__g_ths for J1. 9ri_d~ J2. m_E3~c:!. on te_e,t_h ,i_n_ 

~~~J-.0.f.undib,_ylu_,m had C1?l11,P]..§te9. its .Jrr'O_Y:tth4 yet where 

~he_ j;ooth had not ye_t ..'?~~.!§.cLi~..§!£.• 

·• - ·-. = _,,. -· F·~. 

I1 I2 
--..c_,, 

Pge of Animal Length of Pge of Animal Length of 

(years) Infundibulum (years) Infundibulum 
(mm) (mm) 

.. :ac-.-.a.· _,__ 

1~ 34,05 2 28,00 

2 36,80 1 2-fi 26,20 

2 26,95 1 2-fi 27,00 
1 Q 29,80 3 27,50 

--

Table 7.1. cont ••••• /- 126 -
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(o) ( d) 

Fig. 7.5. Comparison between a normq 1 hit (a), an unevenly worn 
bit (b) and the bit:; of two very old animals (c) and 
(d). In (b) and {c) only the upper jaws are shown. 
Specimen (a) is 3 4 years old, (b) is ?-9 years old 
and (c) and (d) 18-20 years old. 
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.Age of Anima 
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I1 

-----~-~ 

3 

3 

3 

3 

Mean length= 
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126 -
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! 
I 

Length of 
Infundibulum 

(mm) 

28,55 
i 

28,45 

26,50 

34,?5 

32,20 

32,25 
--·· ·--~-
31,03 mm 

e -
I2 

.Age of Animal Length of 

(years) Infundibulum 
(mm) ~-

3 28,50 

3 26, 10 

3~ 27,25 

3~ 27,00 

~ 30,02 

3~ 29,50 

Mean length = 27,?1 mm 
Qi::-::~====::'!~-

As the permanent incisors grow in length in their bony alveoli, 

the deciduous incisors are being worn away. When the table surface of 

the permanent incisor reaches the root of the deciduous incisor, the 

lingual portion of last mentioned is gradually absorbed (Fig. ?.3.) 

the permanent incisor thus moving in below the deciduous incisor. 

The final result is that the permanent incisors erupt in exactly the 

same position as their deciduous predecessors. 

Due to the formation of the infundibulum in the incisors and 

its lining of enamel, a partially worn tooth shows two enamel rings 

on the table surface (Fig. 7.4.). These enamel rings present sharp 

edges which facilitate the cropping of grass (Young, 1950). In the 

permanent incisors the shape of both the outer and infundibular enamel 

rings have been used as ageing criteria. Because of the relatively 

constant tapering shape of the infundibula of the permanent incisors 

and the gradual wear of each, a continuously changing pattern is pro-

duced en the •••• /- 12? -
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duced on the table surface of the tooth. A stage is eventually reached 

when the infundibular enamel ring disappears, since the level of wear 

has passed below the depth of the infundibulum. Additional to the 

disappearance of the infundibulum, the outer shape of the tooth 

changes from an oval to a triangle, and eventually to a quandrilateral, 

since the tooth is tapered from crown to root. (Fig. 7.4.). 

The molars (cheek teeth) of which there are six or seven 

present in each quarter of the jaws (depending on whether Pd1, the 

wolf tooth, is present or not) are typical of the Perissodactyls, 

being lophodont and hypsodont. The first three permanent molars are 

represented in the milk dentition and are therefore sometimes called 

premolars. The roots of permanent premolars and the molars are long 

and there is but little tapering from the crown downwards - an 

arrangement allowing maximum wear (Miller and Robertson, 1959). 

7. 1 • 6. _M.§!t:)El_~ emploY.ed in dE.'lt~rmJ!lj._r:iJL~'t::..he vario~u_§__ aa,e classes. 

Before any age classes were decided upon, the order of tooth 

eruption, replacement and wear was determined by arranging all skulls 

into a series from the youngest to very oldest. The results obtained 

here were similar to those described by Erz (1964), Klingel (1965), 

Klingel & Klingel (1966) and are also very similar to those found 

in the domestic horse (Miller & Robertson, 1959). A combination of 

information obtained from captive and free roaming zebra was then used 

to derive the various age classes ((1) to (27)). 

For age class (1) the teeth of late term foeti were examined 

both fresh and after being cleaned of all soft tissue. Newly born 

foals were either shot or reared in captivity where their teeth could 

be observed periodically. 

Pv;Je classes •••• /- 128 -
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/lge classes (2) to (BJ. Data on the tooth development of 

these age classes were obtained mainly from captive animals. One 

skull of known age was obtained from the roan antelope (Mi.eeotragus 

.§._ca!;-linu~ ~quin~s) enclosure at Nwashitsumbe. This animal was nine 

months old. Captive foals and immatures were either immobilized 

periodically, or when tame enough,their incisors were examined during 

feeding sessions. By relating the stage of eruption of these incisors 

to the incisors of zebro destroyed in the field, it was possible to 

determine the corresponding pattern of premolar and molar eruption. 

/lge classes (8) to (15). These classes were determined from 

immature and sub-adult zebra marked in the field. These aninuls were 

recaptured after six and 12 months or recaptured after six months and 

destroyed after 12 months. Additional data on molar replacement and 

wear was obtained as described under age classes (2) to (8) above. 

In four of these zebra, data on the wear of the permanent incisors was 

also collected as described under the next group of age classes. In all 

cased carbon prints were made of the table surfaces of the incisors 

(Fig. 7.6. and?.?.). 

/lge classes (16) to (27) (Adults). These animalswereeither 

recaptured or destroyed after 12 or 18 months. Captive animals were not 

used to determine these age classes. 

Since all adult animals are aged according to the shape of 

the infundibula and table surface of the incisors and since these 

criteria are directly dependent on the amount of incisor wear, two 

methods were developed to gauge this wear. 

(a) Instead of making use of photography, direct contact carbon 

prints were made of the table surface of the upper incisors of each 

immobilized •••• /- 129 -
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Fig. 7.6, Making a carbon print from the incisors of a 
13 year old ma.re after she has been ma.rked. 
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Fig. 7.7. After applying pressure Lhrough t:ie paper onto the 
table surface of the incisors the carbon paper can 
be removed and the resultant contanct print filed. 
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immobilized specimen. This method is based on the fact that the 

enamel ring around the incisor and/or infundibulum projects slightly 

above the general table surface of the tooth - due to being harder 

than the surrounding dentine. For this procedure 10 mm x 10 cm 

squares of ordinary office carbon paper were fixed onto pieces of foolscap 

paper of the same size, using cellotape at the two opposing ends. 

The carbon surface was placed so as to face the paper. By laying the 

outer surface of the carbon paper against tho table surface of the 

six incisors and pressing down with one's thumbs or fore-fingers a 

perfect print of the table surface of each incisor is produced. 

(Fig. 7.6. and 7.7.). From these carbon prints the exact shapes and 

dimensions of each infundibulum could be obtained and these could be 

compared with on8s obtained from the same animal a year or two later. 

The advantages above photographic prints include: 

(i) quicker and less work involved, 

(ii) direct comparisons can be made with prints made at a 

later date as they are true reproductions of the table 

surfaces, 

(iii) measurements can be taken from the carbon prints and 

give exactly the same results as those taken from 

the tooth itself, 

(iv) the prints are small and handy to file, 

(v) the method is very cheap. 

These carbon prints are currently being used to keep a record 

of all zebra skulls collected. 

(b) In addition to the carbon prints annual incisor wear was 

measured directly on 20 marked zebra by the following technique: 

Using a •••• /- 130 -
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Using a carpenters hand drill fitted with a 3/64" diameter steel bit, 

a tiny hole was drilled through the enamel on tho labial surface of 

three or four incisors, about eight to 12 millimeters away from the 

grinding surface (Fig. 7.B.). The distance from this hole to tho 

junction of the labial and table surfaces of the incisor was then 

measured using a vernier calliper (Mitutoyo-Japan) graduated in 

1/20ths of c1 millimeter (Fig. 7.9.). When these animals were subse

quently recaptured or destroyed the distance was remeasured and 

annual wear calculated. 

The animals for which data on annual incisor wear were available 

we.re then arranged into five age groups, representing zebra from 

2-¼ years to 14 years of age (Table 7.2.) and the mean annual incisor 

wear for each incisor for the animals in each group was calculated. 

Animals were separated into the five age groups by utilizing the 

following information: 

(i) the number of growth (annual) rings in the cementum 

of r1 • These incremental rings or lines could be 

determined for nnimals between two years and old age, 

and corresponded well with known age animals fig. 7. 10 & 7. 11), 

(ii) accurate ages were obtained from field observations 

of animals from~ to five years of age. In these 

animals the measurement of incisor wear was not 

essential for the determination of age, 

(iii) carbon prints obtained from marked zebra (5 years old 

to old age) recaptured or destroyed after one or two 

years, facilitated the allotment of an animal to a 

specific age group. This could be done by estimating 

the animal's •••• /- 131 -
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Fig. 7.8, Drilling the reference hole through the enamel 
on the labial surface of I2• 
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Fig. ?.9. Measuri.ng the distance from the reference hole to 
the junction of the labial and table sufaces of 
the specific incisor. 
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Fig. ?.10. Longitudinal section of the cementum of I 1 from a 
? year old stallion. The fifth annual ring is in
completely laid down. (4½ + 2½ =? years) (x 50). 

Fig. ?.11. Longitudinal 
section of a portion of 
the cementum of I1 from 
a 18½ year old mare. 
In obscure cases such 
as this, ccunting was 
facilitated by switch
ing. The longer the 
section the easier the 
count (x 50). 
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the animal's age at first capture (using five year 

olds for comparison), and then again after the inter

val of one or two years. 

Annual incisor wear for I1 and I2 of ench age group was tben plotted 

against the age group (Fig. 7.12.) and the resultant curve extra

polated to cover the old age classes for which data on incisor wear 

were not available. 

Using the annual wear for each individual incisor and for zebra of 

specific ages as indicated by the abovomentioned graphs, it was thus 

possible to add, for example, three or four successive years incisor 

wear together and to cut this amount of tooth away using an electric 

band saw. Starting with the youngest animals (4~ years old) and 

doing throe or four complete sets of incisors for each age group, it 

was thus possible to reproduce artificially the picture of incisor 

wear as it occurs in the field. Teeth cut down from 4i years to eight 

years would then help in the selection of a naturally worn eight year 

old bit. This bit could then in tum be cut down by three years wear 

to give the eleven year old bit. To do this, annual incisor wear from 

eight to nine, nine to ten and ten to eleven years was obtained from 

the graph, added together and cut away from the appropriate incisor. 

The artificially obtainod 11 years old template was thon again used 

to select a naturally occurring 11 year old bit (from the 700 skulls 

available) and the procedure repeated. 

Table 7.2 ••••• /- 132 -
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Table 7.2 .. 

Iable_Jl.lustr,_ating the me'ln annual incisor wear 

(~I3J for zebra divided i~to five 

E!iffeyent aqe _g_roups ( 1 to 5) 

No. of 
animal 

W 1 

RO 

R 13 

R 3 

No. of days 
between marking 
and recapture 

175 

195 

345 

214 

Age whe 
marked 

(years) 

n 

Mean annual incisor wear --

2. Age group 5 to 6 years 

8 1 526 6 

w 5 161 5 

R 5 398 6 

w 3 443 5 

R G 348 6 

Mean annual incisor wear = 

3. Age grou..e.. 7 tC?,_9 years 

~~--380 7 

177 9 

Mean annual incisor wear = 

' 

Annual 
-

11 

2,66 

3,89 

3,44 

2,82 

3,20 

1,84 

3,63 

2,00 

2,46 

1,65 

2,32 

2,21 

2,37 

2,29 

7 
(~~ wear 

12 13 

-
- -
- -
- I -i 

2, 98 t--=--, 
2,98 I -

! --, 
0,59 -
1,99 -
1, 61 -
- -

1,05 1,10 

1, 31 I 1, 10 
=--L.,,.-~ -~-

1,356 
1, 75 1,03 

1, 55 ! 1,03 
.. ~ 

I 
i 

I 

Table 7.2. cont •••• /- 133 -
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Table 7.2. cont. 

·---· ·-~-~~-·~·~---.~--~~·~·~-·..-----·~--~~"'~ ... 
Age when Annual wear (mm) 

No. of 
animal 

W 7 

R F 

R u 
R 7 

R T 

R 11 

No. of days 
between marking 
and recapture 

-., = --=-c...S-:--.. 

400 

380 

341 

384 

373 

365 

marked 
(years) 

10 

10 

10 

11 

11 

10 

Mean annual incisor wear= 

~A~-Eroup .12 S,9 14 years. 

R 12 531 12 

B 4 406 14 

B 2 370 14 

Mean annual incisor wear = 

2,65 2, 19 

1, 87 1, 15 

1,37 1,42 

1, 07 

1,46 

2' 57 1 , 33 1 , 3411 

38 2,87 -

75 2. 10 _
1
--2.::7.3. I 

I 2,43 1,84 . 1,401 i-----~---=-_).__,~~l 

-. 
2,23 2,05 ! 1,48 

2,45 2,20 1,48 

2,76 2,42 1,33 
l--- =--r-=~--~· 
i I 

I 2,48 2,22 1,43 
! 

By determining the mean infundibular lengths for r 1 and r 2 

(Table 7.1.) it was possible to calculate at what ages these infundi

bula would be completely worn away. This was done by adding the ex

pected woar of successive years together until the total represented 

the mean length of the corresponding infundibulum. The theoretical 

values thus obtained indicated that all enamel from the infundibula of 

r 1 and r 2 would be worn away on their table surfaces at 15 and 16 years 

respectively. When cutting the bits of animals of various ages down 

to 15 or 16 years, it was found that the eventual wearing away of in

fundibula can be used as very accurate ageing criteria. By this 

method of •••• /- 134 -
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method of reproducing field wear, a series of age classes could be 

defined without having to follow individual animals throughout their 

life. In all cases the artificial stages obtained by cutting the in

cisors were similar to those of animals where natural wear had taken 

place, i.e. the pattern on the table surface of each incisor was the 

same. 

The method of cutting an incisor was as follows:-

(i) the labial surface of each incisor was coated with a 

thin layer of black paint. Using vernier callipers, 

set for the amount of incisor wear to be cut off, a 

line was drawn across the black paint onto the enamel. 

This line was intensified by scratching the enamel 

across the labial surface of the tooth with a very 

fine-tipped tungsten lathe blade. This was done for 

the six incisors of each specimen, 

(ii) using the clear scratch on the enamel as a guide, the 

respective sections were cut off each tooth by running 

the saw blade parallel to the table surface, 

(iii) an electric grindstone was then used to grind the tooth 

down exactly to the level of the scratch in the enamel. 

(iv) cut incisors were then replaced into their alveoli so 

that the picture provided by the table surfaces could 

be assessed, 

By arranging each differently aged bit into a series, from 

younger to older ages, it was possible to define the age 

classes ((1) to (27)). 
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7.2. Results 

Using the available datn in the described wny the following 

27 age classes were recognised. The age classes from birth to anima1s 

3i years old have each been divided into an"A" and B "B" section. 

Section "A" represents fresh skulls i.e. live animuls or skulls before 

any meat or other tissue around the teeth has been removed. Section 

"B" represents old skulls i.e. skulls cleared of all soft tissue ad

hering to the teeth or bone. The "Prints" referred to under the various 

age classes are copies made of actual carbon prints from selected animals 

and these have been used to illustrate some of the age classes (3 to 27) 

instead of making use of photography (Fig. 7.23). 

1) fi~born foals. 

A. Id 1 just erupted or possibly not yet erupted through the 

gum. Occasionally late term foeti have Id1 erupted. No sign 

of Id2 or Id3 (Fig. 7.13.). 

Parts of Pd2 and Pd3 just piercing the gum (i.e. the 

longest cusps). Pd4 not yet erupted but can be felt through 

the gum. (Fig. 7.14.). 

B. Whole table surface of Id1 visible through premaxilla; Id2 

and Id3 only partially visible, i.e. have not yet erupted be

yond the level of their alveoli (Fig. 7.15.). 

Pd1 visible but not yet erupted beyond the level of its 

alveolus. Pd2 to Pd4 erupted. M1 not yet erupted but visible 

in its alveolus. (Fig. 7.15.). 

2) One to •••• /- 136 -
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Fig. 7.13. New born foal. 
Note that the 
form of Id1 can 
been seen below 
the gum. 

Fig. 7.14. New born foal. Left=upper and right=lower jaw. 
Pd2 and Pd3 are just starting to pierce the gum. 
The position of the advanced cusps are given by 
the black dots. 
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Fig. 7.15. Skull of new born foal. 
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2) One to 7 daxs. 

A. No incisors may be visible, but Id1 usually erupts during 

this stage; Id2 can be felt through the gum. 

Longest cusps of Pd4 just piercing the gum; Pd2 and Pd3 

only partially erupted (Fig 7.16.). 

B. Id1 and Id2 completely visible through the premaxilla (i.e. 

the whole table surface); Id3 has not yet erupted beyond the 

level of its alveolus and only the tip is visible (Fig. 7.17.). 

3) One to 2 week~. 

A. Id1 just starting to wear; Id2 can be felt through the gums. 

Towards the end of this age class Id2 may just have erupted. 

(Fig. 7.18. and Fig. 7.23, Print 3). 

Pd2 to Pd4 almost completely erupted through gum and show

ing first signs of wear; Pd1 not yet erupted through gum. 

B. Id3 approaching the surface of the premaxilla; both lingual 

and labial edges and infundibulum of Id3 visible. 

Pd2 to Pd4 in wear. 

4) Two ~a.ks to __ 3~months. 

A. Id2 erupted and starting to wear; Id2 about 3 mm above gum 

level; no sign of Id3 (Fig. 7.2 3, Print 4). 

Pd2 to Pd4 completely erupted through gum and totally in 

wear; Pd1 usually erupted through the gum and may be in wear. 

8. Id3 projecting beyond the level of its alveolus, but not 

yet completely erupted. 

M1 clearly visible in its alveolus. 

5) Three to •••• /- 137 -
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Fig. 7.16 One to 7 days old. 

Fig . 7,17. One to 7 days old. 
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Fig. 7.18. One ta 2 weeks old. 
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5) Three to 6 months. 

A. Id3 can be felt through the gum or has partly erupted 

(Fig. 7.23, Print 5). (Id3 usually erupts at about five 

months). 

No sign of M1 • 

8. Whole table surface of Id3 erupted beyond the level of 

its alveolus (Fig. 7.19), 

M1 approaching the maxillary bone, but not yet projecting 

beyond it; M2 frequently visible in its alveolus. (Fig. 7.19.), 

6) Six to 9 mo1l_t_~. 

A. Whole table surface of Id3 erupted, but not yet in wear; Id1 

and Id2 fully in wear (Fig. 7.23, Print 6). 

M1 can be felt through the gum. 

8. Table surface of Id3 more or less parallel with those of 

Id 1 and Id2• 

M1 projecting beyond surface of maxilla; M2 visible in its 

alveolus. 

7) Nine months to Jiea£• 

A. Id3 just starting to wear (Fig. 7.23, Print 7). 

Longest cusps of M1 erupting through gum, but not yet in wear, 

8. Grinding surface of M1 completely erupted through maxilla; 

M2 clearly visible in its alveolus and approaching the surface 

of the maxilla (Fig. 7.20.). 

8) One to 1~ >'.'_8_8:~• 

A. Id3 about half in wear (Fig. 7.23, Prints). 

M1 starting to wear; M2 can be felt through the gum. 

8. M2 erupted through maxilla; M3 may be visible in its alveolus, 
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Fig. 7.19. Three to 6 months old. 

Fig. 7,20. Nine months to 1 year old. 
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9) tl, to_____g~~r~~• 

A. Id3 three-quarters in wear (Fig. 7.23, Print 9). 

M2 erupting and just starting to wear, 

8. Id1 a short stump that may be eosily dislodged; 

I1 visible below Id1 (Fig. 7.21.). 

M3 visible in its alveolus (Fig. ?.21.). 

10) Tw~e~rs. 

A. I1 replaces Id1; Infundibulum of Id2 almost worn away; 

Id3 usually fully in wear (Fig. 7.23, Print 10). 

M2 fully in wear. 

8. M3 approaching maxilla but not yet projecting through it 

(Fig. 7.22); Upper edge of P2 and sometimes P3 visible below 

the stumps of Pd2 and Pd3 respectively. 

11 ) ~ to 3 zear~. 

A. I 1 in wear; Id2 and Id3 short stumps (Fig. 7.3n and Fig. 

7,23, Print 11). 

M3 can be felt through the gum or has started to erupt; 

Pd2 and Pd3 replaced by P2 and P3 respectively; Pd4 a short 

stump. 

8. C visible in its alveolus(~~). 

M3 projecting above surface of maxilla; Upper edge of 

P4 visible below stump of Pd4 . 

12) .3¾ years,, 

A. I2 replaces Id2 but is not yet in woar; table surface of 

Id3 flat and almost without an infundibulum (Fig. 7,23, Print 12). 

M3 erupted but not yet fully in wear. 

8. In •• ,./- 139 -
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Fig. 7.21. 1~ to 2 years old. 

Fig. 7.22. Two to~ years old. 
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8. In stallions Chas erupted past the surface of the premaxilla. 

Stumps of Pd4 loose and easily removed (Fig. 7.1.). 

13) ~!'2_. 

A. I2 in wear; Id3 a short stump; C erupting in stallions. 

(Fig. 7.23, Print 13). 

Pd4 replaced by P4 ; M3 fully in wear. P4 may or may not 

be in wear. 

B. r3 can be seen in its alveolus just posterior to Id3 • 

14) ~--1:'..~~E~ .• 

r3 replaces Ict3 but is not yet in wear (Fig. 7.23, Print 14). 

All premolars and molars in wear. 

15) ~__e~~ 

r3 wearing on labial side; Infundibuaa of I1 to r3 long 

(Fig. 7.23 1 Print 15). 

16. E.i ve _ye!'l.2:S.. 

Lingual side of r3 just in wear; Infundibula of r 1, I2 

and r3 long-oval (Fig. 7.23, Print 16). 

17) Six to 7 ye~. 

Infundibula of r1, I2 and r3 long-oval (Fig. 7.23, Print 17). 

18) [::~i£ht __t,o_9, _ _y~e~~. 

Infundibulum of I 1 oval; of I 2 and r3 long-oval (Fig. 7.23, 

Print 18). 

19) Te!J....X.~?rs. 

Infundibulum of r1 oval; of I 2 oval to long-oval; of I 3 

long-oval (Fig. ?,23, Print 19). 

20) ~~leven years, 

Infundibulum of I 1 round-oval; of r2 oval; of I3 long-oval. 

(Fig. 7.23, Print 20). 

21) Twelve •••• /- 140 -
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21) Iwelv~~ay_.§_• 

Infundibulum of r 1 round; of I2 rounrl-oval; of r3 oval. 

(Fig. 7.23, Print 21). 

22) Thirteen y~a-1:.2,. 

Infundibulum of I1 round and small; of I2 round; of I3 

oval. (Fig. 7.23, Print 22). 

23) [ourteen year_§,• 

Infundibulum of I1 a tiny spot; of r2 round; of I3 round

oval. (Fig. 7.23 1 Print 23). 

24) f],fteen year~. 

Infundibulum of r1 absent but mark still present; of I2 

round and small; of r3 round; table surface of I1 equilateral 

triangle. (Fig. 7.23, Print 24). 

25) Sixteen yea£,.~• 

Infundibulum of I2 absent but mark still present; of I3 

round and small; table surface of r1 isoceles triangle, longer 

than wide; of I2 equilateral triangle. (Fig. 7.23, Print 25). 

26) §Avent_?en yea£..~. 

Infundibulum of r3 absent but mark still present; table 

surface of r1 long isoceles triangle; of I2 equilateral triangle; 

of I3 more or less equilateral triangle (Fig. 7.23, Print 26). 

27) Eight~~E._2-0 yeaL.§_. 

Table surface of r 1 rectangular; of r 2 isoceles triangle 

to rectangle; of I3 irregular rectangle (Fig. 7.5, c & d and 

Fig. 7.23, Print 27.). 
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7.3. Dis~ussion. 

For age classes 1 to 15 (i.e. up to 4~ years) it is possible 

to age zebra very accurately as stages of wear can be used together 

with the eruption and replacement of incisiform and molariform teeth. 

Observations on both car,tive and free roaming zebra have shown that up 

to this age the accuracy indicated by the age classes is justified, as 

there is very little variation between individuals. The numerous over

lappin~ criteria used also tend to obviate any inaccuracies. Possibly 

the most important point is that many of the age classes are exactly 

the same as those defined by Klingel and Klingel (1966), while others 

differ only in that they cover longer or shorter periods of time, the 

actual criteria being the same. The value of accurate age classes up 

to 4~ or five years of age is extremely important in the zebra, since 

it is within this period that major changes (physiological and psycho,._ 

Jogical) affecting the reproduction and population dynamics of the 

species take place, 

In age classes 16 to 7-7 (five to 20 years of age) inaccuracies 

are more likely to occur since there is individual variation between 

ariimals, while unevenly worn incisors are fairly common (Fig. 7.5.). 

In gEneral the accuracy of the system decreases in the very old age 

classes (15 to 20 years). Although many of the age classes span a 

period of one year, this degree of accuracy is not implied, as a 16 

year old animal with evenly (normally) worn incisors could quite con

ceivably be 15 or 17 years old. The accuracy of the technique is, 

however, aptly substantiated by the minimal overlap obtained between 

it and the method of counting the cementum layers (Table 7,3.), 

When comparing the older age classes (16 to 27) of my system 

with the,,,,/- 142 -
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with the corresponding series described by Klingel and Klingel (1966), 

one finds that there is a difference of one to three years between the 

same criteria. In Klingel's system, for example, the infundibulum of 

I1 is worn away at between 11 and 13 years (say 12 years), while in 

my system this occurs at 15 years (difference=± 3 years). The same 

disparity is found when comparing the wear of r2 and I3. Additionally, 

when one moves up to the younger age classes in both systems, the 

disparity between corresponding criteria decreases from three to about 

one year and eventually in animals younger than 4~ years, there is no 

difference. The discrepancy between the two systems is possibly due to: 

(i) The mean infundibular length for the first incisor 

(I1) in East African zebra is 27,0 mm (Klingel and 

Klingel 1966) while for Kruger Park zebra the mean 

length is 31 1 03 mm. This would account for a diffe

rence of almost 1~ years in the ageing. Unfortunately 

Klingel does not give figures for I2, otherwise this 

could have served as an additional check. 

(ii) The remaining inequality could be due to a difference 

in the rate of incisor wear between the two regions -

the Kruger Park zebra having slower incisor wear than 

the East African sub-species. 

Table 7.3 •••• /- 143 -
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the cementum method and the infundibular method. 

Age (years) 
(Infundibular I 

method)(1) ! .3-_...._ __ ~ ~-.....-.. • .,,_ 

1 
I 

32 I 
4.1 2 I 
5 

~ 
6 

6 

7 

7 

8 

8 

8 

9 

10 

11 

11 

11 

13 

17 

19 

19 

Age (years) 
(Cementum method) 

~l.?.1_ 
3½ 

5 
1 42 

7 

6 

~ 
8 

6 

~ 
7½ 

8 

10 

9 

11½ 

1~ 
1 
~ 

14 

15¼ 

21 

1s; 
J 

Difference 
between 1 and 2 

(i.e. 1 minus 2) (years) 

0 

0 

1 

+ 1 
1 

- ·2 

+½ 
+1½ 
- 1 

- 2 

As far as the tooth cementum technique is concerned, one has 

at one's disposal a ~u1cK and accurate method of checking and in some 

cases developing ageing criteria. The method is, however, unpractical 

for routine use on large samples, but could be used on selected speci

mens, especially when old age and uneven bits make ageing difficult. 

In contrast, ••• /- 144 -
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In contrast to zebra, the technique is being generally used to age 

impala and according to Graupner (pers. comm.) is also a very practical 

method for ageing the blue wildebeest (fp.r::i..nochaetes taur~). In 

South Africa, where mammals are subjected to very definite winter and 

summer seasons, cemGntum annuli appear to be clearer than in the same 

species found in the tropics, where green vegetation may be available 

throughout the year. Although the counting of tooth cementum layers 

sounds extremely simple, it is in fact a laborious task to produce a 

suitable section. Also the cementum rings are not equally clear in 

all specimens (Fig. 7.10. and 7.11.) and a number of sections may have 

to be cut before a favourable count can be made. 

Due to the availability of other more practical and accurate 

ageing techniques, the eye lens technique must be regarded as being 

valueless for ageing zebra. This is largely due to (i) the immense 

size of the lens (wet weights often exceed 3 gms) and hence the amount 

of ~ime required to dry it, and (ii) the reduced rate of weight increase 

after four years of age which results in a large overlap of lens weights 

between age classes (Fig. 7.0.), Because of this overlap the technique 

is of little value for evaluating the age classes derived by measuring 

incisor wear, The linear correlation between age and eye lens weight 

after four years of age does, however, indicate that the ageing cri

teria are valid. (Laws, 1967), ~Vith regard to the shape of the curve 

one finds that as with the pronghorn antelope (Kolenosky and Miller, 

1962), the impala, (Fairall, 1969) and the African elephant (Laws, 1967), 

there are two growth phases. Initially there is a period of rapid 

lens growth (up to about 4 years of age), followed by a phase showing 

a rectilinear ~slationship with age, It is interesting to note that 

between~ •••• /- 145 -
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between 3i and four years of age zebra stallions reach sexual maturity 

and testis weights reach their adult maximum. In the work of Laws 

(1967) where he was able to separate his sample into males and fe

males, one finds a similar break in the curve for the female African 

elephant at about eight years. This is also the approximate age at 

which cows become sexually mature (Buss and Smith, 1966; Perry, 1953). 

In the case of the bulls the break occurs at about nine years, this 

also being the approximate age of puberty (Johnson and Buss, 1967). 

A similar relationship seems to exist in the impala and the kudu - see 

Fairall (1969) and Simpson and Elder (1968), and is probably true for 

for many mammal species, 

Although zebra frequently live to over 20 years of age in 

zoological gardens (record= 28 years one month 24 days) (Fowler, 1931), 

a maximum ecological longevity of 22 years seems very feasible. 

Supporting this is the fact that in a sample of over 700 culled zebra 

only one animal was in the age class 18 to 20 years, while in a sample 

of 200 skulls collected from predator kills, there were five (All 200 

skulls being those of adult animals). In addition to this, one skull 

from a group of old one's selected for ageing by the cementum method, 

was found to be 21 years old. By the time zebra reach this age the 

incisors are worn down to short stumps which are frequently level with 

the gum. Cutting a naturally worn 17 year o:d bit down to 20 years 

produces an r1 of total length 2 - 2,5 ems. This tooth cannot be 

pushed out much further, since the feeding process would tend to 

dislodge it. One thus comes to the conclusion that the longevity 

of free-roaming wild zebras, as with the African elephant, is largely 

determined by the condition of their teeth. The fact that zebra gen-

erally live •••• /- 146 -
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erally live longer in zoological gardens is not only due to the ab

sence of predation, but also to a less fibrous and abrnsive diet and 

the consequent reduced wear of incisors, premolars and molars. In 

the wild state old zebra find it increasingly difficult to maintian 

themselves due to the condition of their teeth and soon succumb to 

predators. It would be interesting to know to what age a zebra would 

live (in the Kruger Park) in the absence of predation. 

SUMMARY •••• /- 147 -
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SUMMAA'( 

Since the initiation of the first management policies in the 

Kruger National Park in 1902 the zebra (~g),;IUS burp~elJi antig_t;Jorum 

H. Smith, 1841) population has shown a marked increase in numbers. 

Although this increase has largely been confined to certain regions 

of the Park, it has been amplified by the concomitant increase in 

numbers of other large herbivores, while species such as the roan 

antelope, sable antelope and tsessebe have declined in numbers. In 

addition to fluctuations in the numbers of herbivores, vegetatiGnal 

changes have taken place. In many instances these changes have been 

unacceptable to the species here considered. 

With the initiatinn of essential management practices such 

as dise5se control, water provision, burning programs and the fencing 

of the western boundary nf the Park, the culling of excess zebra in 

certain areas has also become necessary. To calculate more reliable 

culling quotas and to decide nn the most effective distribution of 

artificial watering points, it has been deemed necessary to gain a 

knowledge of the factors affecting the zebra's choice of habitat, dis

trihution, home range size, and to trace their seasonal and migratory 

movements. 

Since this project is actually the forerunner of a detailed 

study on the reproduction and population dynamics of zebra, and since 

animals were regularly captured for marking purposes, a simultaneous 

study cnuld also be made on a method of ageing the species. 

All zehra were marked with coloured "sterkolite" collars, 

no two animals bearing similar collars. Data on 52 zebra marked between 

1963 and •••• /- 148 -
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1963 and 1965 were augmented by over 1200 resightings collected between 

1969 and 1971 on an additional 89 marked anime.ls. This data has helped 

to divide the zebra population of the Kruger National Park into eight 

ecologically self-sufficient sub-populations. These sub-populations, 

although not separated from each other by impassible barriers, were 

found to retain their identity with a minimum of mi>dng occurring be

tween units. 

By analysing the seasonal timing of movements, the direction, 

the distance and the regularity, it was further possible to decide 

whether a particular sub-papulation is sedentary, semi-migratory or 

migratory. 

The only truly migratory zebra are found in the central dis

trict where they undertake a regular, north-south migration between 

vJinter (dry season) and summer (wet season) ranges. The extent of 

the migration was found to be up to 75 kilometres, while the time taken 

to complete the movement could vary between two and 17 days, depending 

on conditions. The stimuli involved in zebra migration and the question 

as to whether migratory behaviour is instinctive or traditional are also 

discussed. 

Semi-migratory zebra, with the exception of the zebra of the 

Pretoriuskop-Malelane-Skukuza area, were found to undertake west to 

east movements, the extent and duration of which depend on rainfall. 

To a large extent these zebra move from the Lebombo flats into the 

Lebombo hills during the wet season. Zebra in the Pretoriuskop-Malelane

Skukuza area, on the other hand, were found to undertake a very diffe

rent type of movement which was largely dependent on the rotational 

burning programs carried out in the area. 

Sedentary •••• /- 149 -
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Sedentary sub-populations such as the zebra in the Batara 

area undertake wet season movements which take them away from the 

permanent waterholes to previously underutilized areas. These areas 

are not situated in any particular direction or distance from the 

winter range. Here the summer grazing areas form a mosaic pattern 

around the winter areas. 

Of the factors affecting the zebra's choice of habitat, 

distribution, movements and migration, water and grazing conditions 

were found to be the most important. In addition to these, factors 

such as topography, soil type, thicket density, inter- and intra

specific competition, predator pressure and sociality also affect 

movements. Zebra were found to avoid areas which were waterlogged 

and where the sticky soil conditions impeded normal locomotion, 

Using the resighting data on marked animals it was possible 

to calculate the yearly home range size for 50 groups. These home 

range sizes were found to vary considerably from sub-population to 

sub-population, t:1e largest mean size (207 sq. km) being for the 

Pretoriuskop-Skukuza-Malelane sub-population and the smallest (111 

sq. km) being for the Crocodile Bridge sub-population. Variations 

in home range size could not be correlated with :.nter- or intra

specific intolerance, but rather with characteristics of the particular 

habitat and its general acceptability to zebra. 

Using the skulls of over 700 culled zebra together with data 

collected both in the field and on captive zebra kept at Skukuza, it 

was possible to define 27 age classes for zebra between birth and 20 

years of age. These age classes are based on the Eruption and wear 

of deciduous and permanent incisors, premolars and molars. The age 

classes of •••• /- 150 -
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classes of adult animals were obtained by direct measurement of the 

annual wear of each individual incisor. Since these animals are aged 

according to the shape of the table surface of each incisor and the 

shape of the corresponding infundibulum, the incisor teeth could be 

cut down by the amount that they would have worn in two or three years, 

and the shape could again be assessed. In addition to this, carbon 

prints were made of the table surface of each marked animal's incisors 

and these animals were recaptured after six and 12 or 18 months. By 

comparing prints made at these intervals it was possible to asses the 

changes occurring in naturally wearing incisors and to correlate this 

with teeth cut down by the same amount of "measured" annual wear. 

The accuracy of the abovemetnioned technique has aptly been 

substantiated by the discovery of annual growth rings in the cementum 

of the permanent incisors. By counting growth rings it has also been 

possible to decide on a maximum ecological longevity for the zebra of 

some 22 years. 

CPSOMMING •••• /- 151 -
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CPSOMMING 
•-~.-.-..,..-..ca 

Sedert die instelling van natuurbeheer in die Krugerwildtuin 

in 1902 1 was daar •n besliste toename in die getalle van die kwagga 

(E~s b,!:![CQ§~li an,!iqLJoru,T_, H. Smith, 1841). Alhoewel hierdie toe-

name in getalle hoofsaaklik beperk is tot sekere dele van die Wildtuin, 

word dit bevestig deur die daarmee gepaardgaande groei in getalle van 

ander groat plantvreters, terwyl species soos die bastergemsbok, swart

witpens en tsessebe weer in getalsterkte gedaal het. Behalwe die 

fluktuering in die getalle van plantvreters, het daar ook veranderings 

in die plantegroei plaasgevind, In baie gevalle was laasgenoemde ver

anderings onaanneemlik vir die species onder bespreking. 

Met die instelling van essensi~le beheerpraktyke soos die 

kontrole van siektes, watervoorsiening, gekontroleerde veldbrand en 

die oprigting van in heining op die westelike grens van die Wildtuin, 

het uitdunning van oortollige kwaggas in sekere areas ook noodsaaklik 

geword. Om meer betroubare uitdun-kwotas toe te ken en om die mees 

doeltreffende verspreiding van kunsmatige waterbronne vas te stel, is 

dit nodig geag om inligting te bekom oor die faktore wat die kwagga se 

habitatsvoorkeur, sy verspreiding en die grootte van sy tuisgebied 

bepaal, asook om seisoenale- en tr~kbewegings na te spoor" 

Aangesien hierdie projek eintlik die voorloper is van •n meer 

omvangryke studie oor die reproduksie en populasiedinamika van die kwag

ga, en daar gereeld kwaggas gevang en gemerk moes word, kon terselfds

tyd •n studie van ouderdomsbepaling tegnieke gemaak word. 

Elke kwagga is gemerk met •n gekleurde 'sterkoli te' nekband. 

Data is versamel van 52 kwaggas wat tussen 1963 en 1965 gemerk is, 

sowel as •••• /- 152 -
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sowel as van •n verdere 89 gemerkte diere wat tussen 1969 en 1971 meer 

as 1200 keer waargeneem is .• Hierdie data het dit moontlik gemaak om 

die kwagga-populasie van die Krugerwildtuin in agt ekologies-selfonder

houdende sub-populasies in te deel. Daar is gevind dat hierdie sub

populasies, alhoewel hulls nie deur onoorkomelike versperrings van me

kaar geskei is nie,tog hul identiteit behou het met •n minimum van ver

menging tucsen die eenhede, 

Deur die seisoenale tydsberekening van bewegings, die rigting, 

die afstand en die re~lmatigheid te ontleed, was dit verder moontlik 

om te bepaal of •n spesifieke sub-populasie sedent~r, semimigrerend of 

migrerend is. 

Die enigste werklik migrerende kwaggas word in die sentrale 

distrik gevind waar hulls gereelde, noord-suid migrasies onderneem 

tussen winter (dro~ seisoen) en somer (nat seisoen) weidings gobiede. 

Die afstand waaroor die trekke plaasgevind het, was tot so ver as 75 km, 

terwyl die voltooiing daarvan,afhangende van omstandighed~ van twee 

tot 17 dae kon duur. Die stimuli wat by hierdie migrasies betrokke 

is, asook die vraag of trekgedrag instinktief of tradisioneel is, 

word ook bespreek. 

0aar is gevind dat semi-migrerende kwaggas, met die uitsonder

ing van die in die Pretoriuskop-Malelane-Skukuza area, van wes na oos 

trek en dat die distansie en duur daarvan van re~nval afhanklik is. 

Tot •n groot mate beweeg hierdie kwaggas vanaf die Lebombo-vlaktes na 

did Lebombo-heuwels gedurende die nat seisoen. Kwaggas van die Pre

toriuskop-Malelane-Skukuza area daarenteen, volg heeltemal •n ander be

wegingspatroon wat sterk beinvloed word deur die rotasie brandprogram 

in die area. 

Sedent~re.,,,/- 153 -
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Sedent~re sub-populasies soos die kwaggas in die Batara area, 

beweeg in die nat seisoen weer weg van standhoudende watergate af na 

voorheen onbenutte areas. Hierdie areas is nie in enige spesifieke 

rigting of afstand van die winterweiding af nie. Hier vorm die somer

weidingsareas •n mosaiekpatroon random die winter-m"eas. 

Van die faktore wat kwaggas se habitatsvoorkeur, verspreiding, 

bewegings en migrasie beinvloed, is water en weidingstoestande die be

langrikste. Behalwe bogemelde, word bewegings oak beinvloed deur fak

tore soos topografie, grondtipe, digtheid van die boom- en struikstratum, 

inter- en intraspecifiese kompetisie, roofdierdruk en gemeenskapsin. 

Daar is gevind dat kwaggas areas wat deurnat is en waar normals voort

beweging gestrem word deur klewerige madder, vermy. 

Deur die data te gebruik wat verkry is uit die herhaalde 

waarneming van gemerkte diere was dit moontlik om die jaarlikse tuis

gebiedgrootte vir 50 groepe te bereken. Daar is gevind dat die grootte 

van die tuisgebied aanmerklik vari~er van een sub-populasie na •n ander 

en dat die grootste gemiddelde grootte (207 vk. km) di~ van die Pre

toriuskop-Malelane-Skukuza sub-populasie en die kleinste (111 vk. km) 

die van die Krokodilbrug sub-populasie was. Variasies in tuisveld

groottes kon nie gekorreleer word met inter- en intra-specifiese on

verdraagsaamheid nie, maar eerder met eienskappe van die besondere 

habitat en die algemene aanvaarbaarheid daarvan vir die kwaggas. 

Deur die skedels van meer as 700 uitgedunde kwaggas te ge

bruik, tesame met data wat verkry is van sowel kwaggas in die veld 

as van kwaggas wat op Skukuza aangehou is, was dit moontlik om Z7 

ouderdomsklasse vir diere tussen geboorte en •n ouderdom van 20 jaar 

te onderskei. Hierdie ouderdomsklasse is gebaseer op die erupsie en 

slytasie •••• /- 154 -



Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2021 

154 -

slytasie van tydelike sowel as permanente snytande, voorkiestande en 

kiestande. Die ouderdomsklasse van volwasse diere is verkry deur die 

direkte meting van die jaarlikse slytasie van elke individuele snytand. 

,llangesien hierdie diere se ouderdom vasgestel word volgens die fatsoen 

van die bytoppervlakte van elke snytand en die fatsoen van die ooreen

stemmende infundibulum, was dit moontlik om van elks snytand dieselfde 

hoeveelheid te verwyder as wat in twee of drie jaar sou afslyt en die 

fatsoen dan weer vas te stel. Hierbenewens is koolafdrukke gemaak van 

die bytoppervlakte van die snytande van elke gemerkte dier en die diere 

is weer gevang na ses sn 12 of 18 maande. Deur die koolafdrukke wat met 

hierdie tussenposes gemaak is te vergelyk, was dit moontlik om die ver

anderings wat natuurlike slytasie in tande teweeggebring het, vas te 

stel en te korreleeer met tande waarvan dieselfde hoeveelheid 'gemete' 

jaarlikse slytasie verwyder is. 

Die akkuraatheid van bogemelde tegniek is paslik gestaaf 

deur die ontdekking van jaarlikse groeiringe in die cementum van die 

permanents snytande. Deur die groeiringe te tel, was dit oak moontlik 

om vas te stel dat die maksimum ekologiese lewensduur van die kwagga 

sowat 22 jaar is. 
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