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ABSTRACT

Elephant numbers in Etosha National Park have increased steadily since the recolonization
of the park by elephants in the early 1950’s. A period of rapid increase occurred from
1979 to 1983, coinciding with the recent Trans-African drought. The population appeared
to have erupted and was culled twice to halt further increases and prevent irreversible
changes in plant species diversity due to an over-population of elephants. This study

was done to determine fecundity and mortality schedules and the rate of increase of the

elephant population, in order to manage the population by artificial control of numbers.

Six aerial censuses at four-month intervals from 1983 to 1985 showed that the number of
elephants in the park varied between seasons, and both the dry and wet season populations
declined after 1983. The rate of decline, as also the rate of increase from 1973 to

1983, was higher than expected from fecundity and mortality rates. Age structures of
herds were determined by aerial photogrammetry and did not change substantially from 1983
to 1987, and from 1977-1987 when using ground observations. Fecundity rates determined
from females culled in 1983 and 1985 were higher than in populations elsewhere in Africa,
in contrast to the observed decline in population size in Etosha National Park. Survival
schedules based on the age distribution of females indicated higher mortality rates than

in other populations. The relative importanc;e of mortality factors was determined from
carcase records, and anthrax proved to be the single most important cause of death in all

age groups except calves, where predation by lions was more important.

Evidence from reproductive parameters, age structures and mortality schedules along with
recorded movements of elephants in and out of the park, suggest that changes in abundance
were not due to explosive breeding or mortalities before and after the drought

respectively, but to immigration and emigration. Elephants moved freely in and out of

the park as determined by rainfall and human disturbance, and the Etosha National Park
population appears to be part of a regional population of elephants occurring in

north-western SWA /Namibia, including parts of the Kaokoveld, Ovambo and Kavango.
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CHAPTER 1 GENERAL INTRODUCTION

The "elephant problem" in Etosha National Park which resulted in this study appears to be
similar to elephant problems elsewhere in African conservation areas. Factors other than
the usual determinants of gross distributional shifts and population increase have caused

a condition regarded as over-population of elephants in virtually all African

conservation areas. Over-abundunce of elephants, either as increased local population
density or the establishment of resident populations in formerly vacant or seasonally
vacant areas, is characterized by habitat modification by elephants, typically a change
from woodland to scrubland or grassland and subsequent population responses in other
herbivores, as summarized in Laws (1970) and Eltringham (1982).

Human interference in the form of pastoralism and civil-military unrest is possibly the
prime cause of elephant range contraction and subsequent concentration in the remaining
suitable parts of former ranges (Laws 1969b, 1973, Douglas-Hamilton 1987). Where
elephant populations inhabit protected areas but are not confined to them, population
characteristics such as the rates of births and deaths often reflect environmental

qualities over the total distribution area (Caughley 1977a). This aspect could not be
examined in the present study, due to security-imposed limitations on access to the
entire distribution range of the population which occurs in Etosha National Park.
Historical and recent socio-political trends, human population growth and land use
practices are currently significant determinants of the population status of virtually

all wildlife in Africa. It is perhaps also significant that recent problems with
over-abundance of large mammals owing to loss of former range due to human presence, are
unrivalled in terms of gross demographical changes over the past 10 000 years (Laws
1981). Only Pleistocene climatic upheavals could have produced equally severe changes.
In a matter of a few decades, representing only a few elephant generations, the African
elephant has had to adapt or respond to previously unknown environmental changes.
Present concern about the elephant population in Africa has nevertheless shifted from
that of over-abundance in conservation areas to rapid decimation through poaching
(Douglas-Hamilton 1987). ‘
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In a period little longer than the lifetime of one elephant, the widespread distribution

of elephants in SWA/Namibia, limited formerly only by the availability of water, has
shrunk to a narrow strip along the northern border of the country (Joubert & Mostert
1975, De Villiers & Kok 1984). In an even shorter period of three decades, elephants
have increasingly occupied Etosha National Park, formerly devoid of resident herds, until
the present where most of the elephants in north-western SWA /Namibia occur in the park
for most of the year.

The elephant population in Etosha National Park should be seen against the background of
other elephant populations, although it should be recognized that local conditions may
produce local results in demographical parameters not comparable to responses elsewhere.
Some characteristics of the study population nevertheless render it useful for examining
some of the generalizations made for and processes operating in other populations of the

African elephant.

The Etosha National Park population is relatively small and at a very low density and is
still migratory within a system driven largely by sporadic rainfall and availability of
water. Primary production and its availability are strongly affected by the
unpredictable features of the environment, such as rain, fire, frost and concommitant
unpredictable trends in populations of biota capable of dramatic modifications in plant

biomass, such as termites, locusts, pathogenic fungi and perhaps some vertebrates.

The Etosha National Park environment appears to be characterized by upheavals, such as
sudden changes in climate, which might be more conducive to an assemblage of r-selected
plant and animal species such as is found in some deserts. The position of a K-extreme
such as the elephant in an environment closer to the r-end of the spectrum is therefore
of great interest. Elephants appear to be unable to track temporal environmental
changes, due to built-in delays caused by the long gestation period, mostly single
offspring per litter and advanced age at first conception. Elephants might equally not
respond to temporal stresses, by using body reserves or moving to alternative parts of
the home range. The fact that elephants destroy their own habitat under certain
conditions has been ascribed to this inability to respond quickly to changes in resource
abundance (Croze, Hillman & Lang 1981, Laws 1981). An elephant population might
therefore be limited to responses in births or deaths to the more regular or predictable
elements in their environment, such as seasonal rainfall, fires and phenological changes

due to photoperiodicity. Access to surface water is probably the most severe limiting
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factor, as elephants are obligate drinkers. This factor alone represents a major
environmental uncertainty for elephants, particularly in semi-arid environments with a

paucity of perennial rivers and springs.

Localized changes in the vegetation of Etosha National Park have certainly occurred as
the result of elephant utilization. It is inevitable that the introduction of a renowned
modifier of habitat to a system would result in changes, as discussed by Owen-Smith
(1987). This is indeed the situation in Etosha National Park, where elephants now occupy
areas which could not have supported elephants over at least the last few hundred years
and possibly longer, due to the absence of perennial springs in large areas with
unsuitable topography and geological strata for the development of springs. Previous
occupation was limited to wet-season dispersal determined by surface water, when
elephants have a predominantly grass diet (De Villiers 1981). Present changes in the
woody vegetation are the result of interference by man, who has provided artificial
sources of water, and thus removed the impact of limited surface water on the

distribution of obligate drinkers such as elephants.

Changes in woody vegetation in conservation areas by elephants, as caused by the

artificial provisioning of water, restriction of movements by fences, and the inability

of elephant populations to respond quickly to changes in resource abundance, are used by
Hanks, Densham, Smuts, Jooste, Joubert, Le Roux & Milstein (1981), Cumming (1981, 1983),
Pienaar (1983) and De Vos, Bengis & Coetzee (1983) to justify interference management to
stabilize elephant-vegetation interactions at some preconceived or subjective level. In
Etosha National Park the effect of elephant density on vegetation is not as clear-cut as

in other parks. Early arguments for population reduction by culling in Etosha National
Park during the drought years of 1980-1983 were not based on observed structural changes
in the vegetation caused by elephants, but on the potential for such changes. Once the
worst effects of drought had passed, it became clear that elephants had a minor impact on
the vegetation compared to other factors such as fire and frost, except on a few rare and
highly susceptible tree species such as Albizia anthelminthica and Moringa ovalifolia

(Nott 1986, pers. obs.).

STUDY AREA

The study was conducted from June 1983 to December 1987 in Etosha National Park
(hereafter referred to as Etosha N.P. in the text), in South West Africa/Namibia. The
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park is located in the transition area between three major biotic zones, the South West

Arid, Namib Desert and Southern Savanna Woodland (Rautenbach 1978, Smithers 1983), and
contains faunal, floristic and physiographic elements of all three zones. The park is

within the tropic of Capricorn, with coordinates centering at 19°S 16°E (Fig. 1.1).

Etosha N.P. is roughly rectangular and extends about 295 km east-west and 65-110 km

2

north-south, encompassing an area of about 22270 km* of which 5140 km?2 are barren

salt pans.

Detailed descriptions of the physiography and history of Etosha N.P. are given in Bigalke
(1961), Joubert (1971a), Berry (1980) and Le Roux (1980), but the following are of
particular relevance to this study. The topography is largely uniform as the park is
located on the southern edge of the regional Etosha basin in Kalahari beds of Tertiary to
Recent age. Soils are predominantly composed of calcareous sand and calcrete gravel.
The south-eastern edge of the park is rimmed by dolomite hills of the Otavi Group of the
Damara sequence, which appear also on the western edge as a rim, along with the

Khoabendus Group of metamorphic and volcanic series.

The Etosha Pan is the lowest part of an endoreic drainage system, similar to other such
systems in the Kalahari such as the Makgadikgadi in Botswana. Previous impressions of

the Etosha Pan as a dying system due to stream capture of the Kunene River away

from former links with the pan via the Ekuma River, have been refuted by Rust (1985).
Any changes were likely due to climatic changes and not the fluvial history of any

river. The Etosha Pan receives water from all directions with major drainage channels in

the form of omurambas (dry rivers) and oshonas (shallow waterways) from the north and
north-east. The pan, however, is usually dry. Minor floods occur during the rainy

season, and largely originate from the Cuvelai system draining the highlands of Angola,

via a complex series of undefined oshonas and several major omurambas of which the Ekuma

River is the most important.

Numerous seasonal and some perennial contact or water-table springs (fountains) occur on
the southern edge of the Etosha Pan, as well as artesian springs further south (Fig.

1.2). Contact springs also occur on the western edge of the basin, but only one is
perennial at present (Okondethe, Fig. 1.2). The entire northern and central sections of
the park and most of the west and south-east are therefore devoid of perennial surface
water, but some 40 boreholes currently provide water to game on a rotation system.
Etosha N.P. was completely fenced off in 1973, but only a few sections of the fence can
be regarded as elephant-proof (Fig. 1.2).
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Figure 1.1 Camps (m), roads and firebreaks (—) in Etosha National Park, SWA /Namibia
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Figure 1.2
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Accounts of the local climate are available in Bigalke (1961), Berry (1980) and Le Roux,
Grunow, Morris, Bredenkamp & Scheepers (1988). Three seasons are evident in Etosha N.P.,
namely the hot-wet season from January to April, cold-dry season from May to August, and
the hot-dry season from September to December. Rainfall is strongly seasonal, with a

single peak in February - March. No cyclical pattern is evident in the rainfall, as

measured continuously at Okaukuejo since 1934, and over lesser periods at Namutoni,
Halali, Ombika (Anderson Gate) and Otjovasandu (Fig. 1.3). There is a rainfall gradient
from east to west, with Namutoni receiving an average of 442 mm per rainy season (n=26

years) and Otjovasandu 316 mm (n=20 years).

Rainfall at a given point varies dramatically between years, and also between points
within the park, and can best be described as unpredictable. What became known as the
Trans-African drought of the eighties had an early manifestation in Etosha N.P. in 1979

and it has been dry ever since.

The vegetation of Etosha N.P. is classified into four major zones: saline deserts with a
dwarf savanna fringe, mopane (Colophospermum mopane) savanna, mountain savanna and
karstveld, and tree savanna and woodlands (Giess 1971). The greater part of the park is
covered by mopane savanna, which has been subdivided by Le Roux et al. (1988) into 16,
and the rest of the park in a further 15 communities. Figure 1.4 illustrates a

simplified classification of the vegetation of Etosha N.P., based on Le Roux (1980) and
Le Roux et al. (1988). Various mopane associations comprise an area of approximately
11800 kmz, or 69% of the total area excluding the saline pans. Mopane woodlands and
mixed woodlands are generally tall in the east and in shrub form to the west, which Le
Roux et al. (1988) ascribe to the rainfall gradient. Density and biomass of the various
mopane associations seem to be strongly influenced by factors such as frost, fire,

drought and outbreaks of larvae of the mopane moth Gonimbrasia bellina (pers. obs.).

The only region regarded as over-utilized by ungulates in the 1950’s when 50-60 elephants
occurred in Etosha National Park, were the open plains on the fringe of the Etosha Pan
(Schoeman, in Le Roux 1980). Bigalke (1961) in providing the first general ecological
account of the Etosha N.P. made no mention of elephants or elephant-induced changes in
the vegetation. Jaeger (1926) and earlier accounts of aspects of the vegetation by

Schinz and other 19th century travellers (in Le Roux 1980), confirm that shrub mopane
occurred throughout the west of the park, when no elephants were present. Giess (1970)
furthermore attributed the height of mopane to the incidence of frosts. Nordenstam
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8
X +SE (n years)
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Figure 1.3

Total rainfall per season (mm) and long term mean (+ SE) rainfall per

season in Etosha National Park measured at five stations on an east-west

gradient.
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