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A B S T R A C T  

Aftcr ad aerial census of the Ichornas Hochland po- 
puIation of Hartmann zebra, 128 animals were shot 
on a randam basis over a period of 12 months. The 
population composition of the Hartmann zebra is 
discussed: this includes scx ratio's for the various 
age classes, age structure and dynamics of the popu- 
lation. Thcre was almost an equal distribution of 
sexes throughout tl-tc agc classes. An age structure 
curve and a lifc table have been constructed. Various 
limiting Factors are discussed showing that these 
animals are susceptible to drought. 

I I N T R O D U C T I O N  

Owing to the social organization, the difficulty of 
quicI<Iy and accuratel!, scxing animals in thc I'icld, 
as well as the  habitat thc  l-Iartrnailn zebra freauents. 
i t  is virtually impossible to sanlplc a population in 
the  ficld. [(lingcl (1965) trxpcsiciiucd similar 
problems ~vi th  the Burchcll zebra, and he gives only 
thc scs ratios of thc I'oaIs born in rnarltccl groups. 
In thcir population studg of the wildebeest, Talbot 
& Tal bot ( 1  961) faced the salnc problem. 

Thc Wartrnnnii zcbra in Sotrth \$'csr Africa art clas- 
sified Spcciall?. Protcctcd Gainc and undcr normal 
condi~ions no permits arc iss~tcd to hi1111 ~hcm. Dur- 
ing sorne years, especially rlrough~ ycars \vhcn they 
cornpcte utith livusiclclc, permits arc issued to farm- 
ers all ovcr the Khomas I-IochIaiid. Arraiigerncnts 
a-ore mslcle i th  these fanners and tha~iks to 11~cir 
friendly co-operalion i t  \vns prlssiblc to collecl 128 
animals o iyr  a perir~cl of I2 rni)nths. The animals 
wcrc shot on a random basis. The method uset? \\.as 
modified from rhc one dc\ ised in 1h.e t<rugcr National 
Parlc by Picnttar (1Y6Y).  T ~ v o  sets ol' numbers, one 
to five were n.ritten on small pieces of papcr, oiic set 
with t he  pruiiv R and the other with thc prefix L and 
the11 folded. Before a h u n t  took pIace lots u.cl.c 
drantn to decide rvllich animal of a breeding or 
bachelor unit \vuuld bc shot, €01- csarnpIe K2 ~ ~ o u l d  
mean the second nniinal from fhc right or Li the 
first animal on the left. 

II P O P U L A T I O N  C O M P O S I T I O N  

During thc study a reasonably accurate aerial census 
of the ICI~ornas Hochlancl population of Hartmann 
zcbra was carriecl out and found to number 5 000 
animals (Jouberl 1977). As alrcady iilcntioncd it was 
virtually impossible to sample a poptllntion in the 
ficlcl. ZVith the ;~bo \~cmei i~ io i~ed  method howcvcr, a 
random sarnplc of l28 animals were collected from 
t11c KIlornas Hochland popula~ioii. ,~\lthough this 
snmplc rcprcscnts only 2,s pcr cc111 of thc popula- 
tion in thc lCliomas Hochland the author is 
confident that the calculation bascd on thcsc Figures 
must give a picture as nearly accuratc as orlc could 
liopu to get of a mild population. 



2.1 S e x  r a t i o s  

The embryos and foeti collected during the study 
period, and which could be sexed, showed a male : 
female ratio of I : 1,12 (n = 18). This is ratio of 47 
per cent males to 53 pcr cent iemalcs; it i s  not signi- 
ficantly dirferent and can be considered equal. The 
male : fcmale ratio For foals up to the age class V1 
{two and n halF years old) are 1 : 1,08 (n=57), thus 
48 per cent males, a difference which is cven Iess 
significant than the figure obtained from foeti. 

The sex ratios for the various age cIasses from age 
class V111 (thrce end a ha1 f years) onwards are given 
below. 

As can bc seen, thc sex ratios in the various age 
classes vary: despitc this, the scx ratio of thc entire 
sample of adult animals is 1 : 1,16 - still signifi- 
cant. One of the reasons for this alrnosl cqual distri- 
bution of sexes in the adult animals must be the 
lack of conspicuuus dimorphism bctwccn the sexes. 

Table 1. SL'S ratios a l  an adult Eqrtus zchrn Irnrrrr?alz?sae 
population in the JChomas Hocliland. 

Table 2 Dislrihuiion into age classcs c ~ f  a random sample 
or Cqrrrr~ zt'bra I~ar!~?rnrr~rii~. collvvLcd in Ihc Kltumas 
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It also shows ?hat both sexes arc equally well atlapt, 
ed to their environment. 
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2.2 A g e  s t r u c t u r e  a n d  d y n a m i c s  

7-9 
9-12 
11-12 
13-14 

!5 years 
plus 

over 1 n - 3 2 8  

As Allce et a1 (1949) put it, a population has certain 
characteristics is sharcs with an organism as wcI1 aS 
others that are its own unique posscssion. The latter 
group of characteristics are largely s!atistical. 
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3 years 
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This sample, as has already been mentioned, tvas 
coIlccted a t  random (helped to a large extent b~ the 
absence of scxual dimorphism in the PJal*~rnan~ 
zebra). It was also possible to identiry tthc anirnals 
intrl more than two age-classcs - thus fulfilling the 
two basic prerequisites for thc application of rt life. 
table method of population analysis. To obtain Inore 
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even intervals bctween the ase classcs, scvesal of 
them were gouped togethcr in age groups (see [able 
2) .  As can be see only 5 individuals of age classcs 
VII and V111 were collected. This was at First 
thought to bc clue to certain defects in the method 
of sampling. As can bc seen in fipurc 2, hon-cver, 
this corrcsponds to a drought period in the ICho~nas 
I-lochland which had an adverse effect on the sur- 
vival rate O F  foals during that year (see Limiting I'LIC- 
tors). 11 graph was plotted with the inforrnatiotl in 
table 2 and  smoothed out to givc Ihe theorclical 
figure for sa,e group VIII (three yca1.s). 

An age structure curve (figure 1) and life table a-ere 
then consiructcd (Quick, 1963). To deterrnir~c  he 
nulnbcr or foals born, thc following proccdurc \\.as 
used. Thc total population of Hartmann zebra on 
the Khamas Hocliland numbers 5 000. Using the 
information in table 1 i t  Collows that 54 per cciit of 
the population rn~lst bc fcrnales. Assuming that  il-teo- 
retically 1675 mares of threc ycars and older, 
dropped foals in a givcn gear (1970). this gives one 
a figurc of 33 pcr c c ~ i t  rods in t l~c  population. 
According to thc sample collcctcd in the Khomas 

0 1 7 3 I X  X X I  XI1 X l l l  X I V  XL 

Age groups 



~ ~ ~ h l ~ n d  however, one year old foals farmed only 
21 per cent of the population. Thus 12 per cent of 
the foals succumbed during their first year. 
statistical methods have been developed for the a m -  
lyrir of human popuiations and thcsc methods have 
been adapted with considerable success to wildlife 
m,nagment. In the analysis of population dynamics 
*he numerical and structural changes within popula- 
tion resulting from births, deaths and movements 
must be considered (Quick, 1963). For this paper, 
on ty the Khomas Hochland population of Harlrnann 
zebra will be discussed. This population is for all 
practical purposes stable. As has already been men- 
tioned 128 animals were collected on a random 
basis in the field. This sample was grouped into the 
various a$e classes, using tooth development and 
wear as pwameters (Joubcrt, 1972). The result ob- 
tained can be seen in table 2. 

The life-table above was based on a cohort of 5 000 
and is thus directly applicable to the Ichomas Hoch- 
land population. The headings are those commonly 
used in bzsic life-table calculations (AlIee et aI, 
1949). They are: 

X - age in appropriate units, stated as an inter- 
val; 

Ix - the number surviving at  the beginning of 
the age interval stated in the X column; 

dx - the number dying within the age interval 
stated in the x column; 

qx - the number dying in the age interval, divid- 
ed by the number of survivors at the begin- 
ning of the interval, viz. rate of mortality; 

Lx - is the mean number of individuals alive be- 
tween the stated age-classes; 

ex - life expectation, mean length of life remain- 
ing to each organism alive at the beginning 
of the age class, expressed in terms of age 
classes. 

As can be seen by the age-specific mortality rates qx, 
as well as the structure curve, the survivaI rate for 
foals is quite high. This is in strong contrast with 
what Talbot and Talbot (1963) found in the wilde- 

Table 3. Life-table for the Equus sehra hartmarlnae popula- 
tIon in the Khomas I-lochland 

(Age class) 
X 'Lx 

0 5000 608 608 
1 year 4392 750 854 
2 years 3642 835 1147 
3 years 2807 973 1733 
IX 1834 583 1484 
X 1251 445 1779 
XI 806 472 2928 
XII 334 223 3339 
XI11 111 29 1219 
XIV I 82 26 1312 
XY 56 56 5000 

* Fractions are ignored. 

beest, but in agreement with Iclingel's (1965) find- 
ings in the Burchell zebra. Up to three years of age 
the ITartrnann zebra foals have a relative high life 
expectancy. This is probahly due to the protection 
offered to the young by thc breeding units. 

111: L I M I T I N G  F A C T O R S  

Owing to the broIzen terrain it was found extremely 
difficult to record mortalities in the field. Although 
no accurate figures are availabIe, certain limiting 
factors were dctcrrnined during the study period. 
These limiting factors are drought, accidents, preda- 
tion and possibly parasites and diseases. 

3.1 D r o u g h t  

AIthough drought occurs onIy at irregular intervals 
and with variable intensity, it is onc of the primary 
causes of known mortality. During the drought of 
the 1968/69 season hundreds of Hartmann zebra 
were found dead or dying in the Ichornas Hochland. 
At three dry waterholes in the Kuiseb River 32 car- 
casses were found. On another farm in the IChomas 
Hochland, 21 carcasses were found of animals that 
had been trapped in the mud of a dam drying up. As 
already mentioned figure 2 illustrates the effect on 
survival rate of foals during periods of drought. 

Year 

Age classer 

Figure 2. Population survival histogram illustrating the in- 
flucnct: of a poor rainy season on a Equus sebra harfrnunnae 
population in the IChornas Hochland. 
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