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The population density and distribution of desert-
dwelling giraffes was estimated in three study areas in
the Hoanib River catchment, northwestern Namibia.
Giraffe population densities (0.01 giraffe/km?) were
equal to the lowest recorded in Africa with population
numbers fluctuating over past decades. Sex ratios,
herd sizes and age categories differed between all the
study areas, while a weak correlation (2 = 0.66, P <
0.001) in giraffe aggregation and the hot-dry season
was observed in the Ombonde River. Seasonal move-
ment and use of the riparian environments varied,
with large fluctuations observed in the east of the
catchment, while the hot-dry season influx and use in
the riparian woodland coincided with Faidherbia
albida podding.

Key words: Giraffa camelopardalis angolensis, popu-
lation structure, seasonal movement.

The distribution of giraffes (Giraffa camelopardalis
angolensis Lydekker, 1903) in Namibia has been
poorly documented and misrepresented for
decades. Many areas in Namibia that giraffe
historically occupied are still distorted in most
distribution maps (Skinner & Smithers 1990; East
1999), though they have long vanished from these
ranges. The desert-dwelling giraffe of northwest-
ern Namibia occupies an arid to hyper-arid envi-
ronment, almost solely dependent on the riparian
woodlands of the westerly flowing ephemeral
rivers (Fig. 1). Their presence in an arid environ-
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ment is not unique (Le Pendu et al. 2000) yet little is
known of this subspecies’ ecology.

A historical overview of giraffe numbers and
distribution in the region has not been under-
taken, although Shortridge (1934) first estimated
200 in the 1930s. More recently, the estimated
numbers of giraffe in the northwest were reported
to have declined by 15% from Viljoen’s (1982)
figures of 317, to Loutit & Douglas-Hamilton's
(unpubl. 1995) estimate of 267. However, a Minis-
try of Environment and Tourism survey (unpubl.
2000) estimated the population to have increased
to 1105. Giraffe densities for northwestern
Namibia have never been calculated; however,
their range extends across an area of approxi-
mately 78 000 km? and with an estimated
population density of 1105 individuals this
equates to 0.01 giraffe/lkm? equal to the lowest
giraffe densities recorded (Le Pendu et al. 2000).

This preliminary research set out to document
various ecological aspects of a desert-dwelling
giraffe population, as well as to obtain a historical
and current perspective on local giraffe densities
and distribution patterns. Research was under-
taken in the Hoanib River catchment, one of
twelve major ephemeral river catchments in the
semi-arid areas of western Namibia. The Hoanib
River catchment occupies an area of 17 200 km?,
3% of which lies in private farm land, 91% in com-
munal farm lands and 6% is protected in the
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hyaenas spend little time and energy hunting
prey (Mills 1990), and most artiodactyls were prob-
ably killed by other larger carnivores occurring in
the area. Furthermore, since brown hyaenas can
cross the border fences of Shayamanzi Game
Ranch, the identified food items do not necessarily
originate from the study area.

Artiodactyls were the most important mamma-
lian food source, with hair of common duiker
(Sylvicapra grimmia) being the most frequent food
item in the scats (relative frequency: 21 %). This
indicates a high mortality of the common duiker,
which is not particularly abundant on Shayamanzi
Game Ranch. Mortality may be through preda-
tion, disease, old age or may reflect poor veld
condition. The last possibility is unlikely because
Sieling & Stapelberg (2001) found the veld to be in
good condition.

The large amount of brown hyaena hair in their
own scats (occurrence: 26 %) probably resulted
from either auto- or allogrooming (Owens &
Owens 1978; Mills 1983). The high percentage of
bone remains in the scats (occurrence: 89 %)
reflects the findings of other studies that much of
their food consists of small pieces of bone and
other scraps (Skinner & Smithers 1990). The high
percentage of plant remains in the scats (occur-
rence: 89 %) may indicate that the brown hyaena
is omnivorous, or that plant material is uninten-
tionally consumed with carrion (Mills 1990).

In conclusion, and as experienced by Mills
(1992), studies of hyaena diet are difficult because
of problems collecting scats, identifying hairs, and
determining if food was scavenged or killed by the
brown hyaenas. Nevertheless, the analysis of scats
has provided a basic description of the brown
hyaena diet from a previously unstudied area.

Our thanks go to the owner of Shayamanzi Game
Ranch, J. Parsons, and the Centre for Wildlife Manage-
ment, University of Pretoria for their financial, logistical
and personal support of this study. We are also grateful to
two anonymous referees for their helpful comments.

REFERENCES

ACOCKS, J.PH. 1988. Veld types of South Africa. Memoirs
of the Botanical Survey of South Africa 57: 1-146.

GOSS, R.A. 1986. The influence of food source on the
behavioural ecology of brown hyaena Hyaena
brunnea in the Namib Desert. M.Sc. thesis, University
of Pretoria.

GROBLER, H., HALL-MARTIN, A. & WALKER, C. 1984.
Predators of Southern Africa: A Guide to the Carnivores.
Macmillan, Johannesburg.

KEOGH, H.J. 1979. An atlas of hair from southern African

183

mammal species with reference to its taxonomic and
ecological significance. D.Sc. thesis, University of
Pretoria.

KEOGH, H.J. 1983. A photographic reference system of
the microstructure of the hair of southern African
bovids. South African Journal of Wildlife Research 13:
89-132.

KEOGH, H.J. 1985. A photographic reference system
based on the cuticular scale patterns and groove of
the hair of 44 species of southern African Cricetidae
and Muridae. South African Journal of Wildlife Research
15: 109-159.

KRUUK, H. 1972. The Spotted Hyena. University of
Chicago Press, Chicago.

MILLS, M.G.L. 1978. Foraging behaviour of the brown
hyaena (Hyaena brunnea Thunberg, 1820) in the
southern Kalahari. Zeitschrift fiir Tierpsychologie 48:
113-141.

MILLS, M.G.L. 1983. Behavioural mechanisms in terri-
tory and group maintenance of the brown hyaena,
Hyaena brunnea, in the southern Kalahari. Animal
Behaviour 31: 503-510.

MILLS, M.G.L. 1989. The comparative behavioral
ecology of hyaenas: the importance of diet and food
dispersion. In: Carnivore Behavior, Ecology, and Evolu-
tion, (ed.) J.L. Gittleman, vol. 1, pp. 125-142.
Comstock, Ithaca.

MILLS, M.G.L. 1990. Kalahari Hyaenas. Unwin Hyman,
London.

MILLS, M.G.L. 1992. A comparison of methods used to
study food habits of large African carnivores. In:
Wildlife 2001: Populations, (eds) D.R. McCullough &
R.H. Barrett, pp. 1112-1124. Elsevier, London.

MILLS, M.G.L. 1997. Census techniques for large carni-
vores. In: Proceedings of a Symposium on Lions and Leop-
ards as Game Ranch Animals, (ed.) J. van Heerden, pp.
106-111. Wildlife Group of the South African Veteri-
nary Association, Onderstepoort.

MILLS, M.G.L., GORMAN, M.L. & MILLS, M.E.J. 1980.
The scent marking behaviour of the brown hyaena
Hyaena brunnea. South African Journal of Zoology 15:
240-248.

MILLS, M.G.L. & MILLS, M.EJ. 1978. The diet of the
brown hyaena Hyaena brunnea in the southern
Kalahari. Koedoe 21: 125-149.

OWENS, D. & OWENS, M. 1979. Notes on social organi-
zation and behavior in brown hyenas (Hyaena
brunnea). Journal of Mammalogy 60: 405-408.

OWENS, M.J. & OWENS, D.D. 1978. Feeding ecology
and its influence on social organization in brown
hyenas (Hyaena brunnea, Thunberg) of the Central
Kalahari Desert. East African Wildlife Journal 16:
113-135.

PERRIN, M.R. & CAMPBELL, B.S. 1980. Key to the
mammals of the Andries Vosloo Kudu Reserve
(eastern Cape), based on their hair morphology, for
use in predator scat analysis. South African Journal of
Wildlife Research 10: 1-14.

SIEGFRIED, W.R. 1984. An analysis of faecal pellets of the
brown hyaena on the Namib coast. South African
Journal of Zoology 19: 61. '

SIELING, K. & STAPELBERG, H. 2001. An ecological
study of the vegetation and animal populations of
Shayamanzi Game Ranch, with management recom-



Short communications

12°E

1 4|°E

1 B‘l’E

1 8l°E

189

2000

185
20°E 22°E 24°E
0 250 500
kilometers

Fig. 1. Distribution map of giraffe in Namibia: natural occurrence (Ministry of Environment and Tourism (MET), 2001,
unpubl. data; Fennessy et al. 2001); black, MET data; grey, this study.

Etosha National Park (NP) and Skeleton Coast
Park (Jacobson et al. 1995). Rainfall in the north-
west is highly variable, up to 50% annually in the
east and 90% in the west, so drought or periods
of high aridity are normal occurrences (Jacobson
et al. 1995).

Three different study areas were focused upon
within the Hoanib River catchment — the lower
Hoanib River and Ombonde River, both riparian
environments, and Hobatere game park, a ‘semi-
closed” concession area. These areas differ with
regard to precipitation levels (spatially) and
human and giraffe population pressures.

Observations of giraffe ecology were conducted
periodically over a two-year period — between
October 1998 and October 2000. The data were
analysed on the basis of three distinct seasons:
wet (January to April), cold-dry (May to August)
and hot-dry (September to December). Seasonal
distribution data of giraffe herds was collected
using GPS coordinates of herd observations and
from yearly aerial surveys.

Giraffe numbers in the lower Hoanib River have
varied little — from 29 in 1977 (Viljoen 1982) to 35in
1992 (Scheepers 1992). Between 1999 and 2000, use
of the riparian environment increased from 29 to
38 individuals, respectively. Giraffe are seemingly
dependent on the riparian environment during

the hot-dry season, relying heavily on browse
availability, particularly Faidherbia albida. Lower gi-
raffe numbers were observed during the wet (17)
and cold-dry seasons (25), and increased during
the hot-dry season (38) (Fig. 2). In the lower
Hoanib River, restricted food availability outside
of the river course plays a role in their reduced
population growth and carrying capacity (Viljoen
1988; Scheepers 1992).

Throughout the study a similar number of
giraffes was observed using the Ombonde River
during the hot-dry season: 42 in 1998, 41 in 1999
and 43 in 2000, a consistent seasonal use (Fig. 2).
During the cold-dry season (1999 and 2000) only
asmall number of giraffe was observed in the river
(5), while no giraffe were observed in the
Ombonde River during the wet season (1999 and
2000). With the mean rainfall in the Ombonde
River area markedly higher than that in the lower
Hoanib River, coupled with more arable land, for-
age availability outside of the riparian course is
more abundant during the wet and cold-dry sea-
sons. Furthermore, use of the Ombonde River cor-
related negatively with increased rainfall and
availability of free water and forage in the veld
(Leggett et al. 2001). 3

An increased number of giraffe in Hobatere
game park was observed in the past decade, from
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Fig. 2. Seasonal movements and distribution of giraffe in the Hoanib River catchment, 1999-2000.

63 (1990) to 120 (2000). Hobatere game park’s
giraffe numbers were highest in the wet season
(120), reduced in the hot-dry (97) and lowest in the
cold-dry season (67) (Fig. 2). The decline in num-
bers during the hot-dry season can be attributed to
the above-average mean rainfall in 1999/2000
(Leggett et al. 2001). Giraffe move in and out of the
park’s western boundary and this local migration
is based on seasonal food availability. The impact
of increased numbers of giraffe, as well as other
wildlife, over the last 10 years on the vegetation
and water resources of Hobatere game park is a
concern, and seasonal movement helps to relieve
grazing and browsing pressure in the park.

In the lower Hoanib River giraffe densities fluc-
tuated marginally throughout the year though a
distinct increase in use was observed in the
hot-dry season, 1.06 giraffe/km?, and 0.72
giraffe/km? and 0.93 giraffe/km?, in the wet and
cold-dry seasons, respectively. The riparian envi-
ronment provides an important year-round refuge
for giraffe, particularly forage availability and
necessary shade.

The Ombonde River closed riparian woodland
provides valuable forage during the hot-dry season

in the form of Faidherbia albida pods, and in turn
giraffe densities increased six-fold to 3.62 giraffe/
km?. Throughout the wet and cold-dry seasons (0
and 0.59 giraffe/km?, respectively), the area out-
side the Ombonde River offers increased forage
and water availability, thus reducing the use in the
river and pressure on it.

Hobatere game park had higher densities of
giraffe year round, particularly during the wet
season (3.6 giraffe/km?) —2.09 and 2.52 giraffe/km?,
cold-dry and hot-dry seasons, respectively. The
population in Hobatere game park is not closed
and giraffe seasonally migrate out of the park.
Higher densities observed in the wet season are
thought to be a response to seasonal availability of
Acacia, Combretum and Terminalia species in the
park (Hall-Martin 1974).

In all study areas solitary bull giraffe were
observed most often. In the lower Hoanib River, a
gradual decline in the frequency of larger herd
sizes (79 herds) was observed. Solitary giraffe
represented 32% of all observations, while herd
sizes of 2 and 3 each represented 16%. No giraffe
were observed in the Ombonde River during the
1999 and 2000 wet season, while in the other
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seasons (30 herds), solitary giraffe represented
38% of all observations, while herds of 2 repre-
sented 26% of the population. As in the lower
Hoanib River, these herd size categories (1 and 2
animals) comprised almost two-thirds of all herds
observed in the Ombonde River.

Solitary individuals and herd sizes of 2 and 3
groups (1-3) accounted for 53% of all giraffe
observed in Hobatere game park, slightly less than
recorded in the other two study areas. The largest
herd sizes were observed in the Hobatere game
park. Incidental sightings of herds comprising of
19 and 22 individuals were observed following
good rains in 1999/2000. A weak correlation
between herd sizes and seasonal aggregation in
the Ombonde River was observed during the
hot-dry season in the Ombonde River (* = 0.66,
P < 0.001), coinciding with the podding of
Faidherbia albida. The lack of herds sighted during
the other seasons prevented any further correla-
tion analysis, while no correlations were observed
for the other study areas.

The age structure and sex ratios of giraffe in the
lower Hoanib (male:female 1:1.38) and Hobatere
game park (male:female 1:1.6) differed from that
of the Ombonde River. More males than females
were observed in the Ombonde River (male:fe-
male 1.62:1) although the data was limited due to
large flight distances (in 45% of observations, sex
could not be established due to excessive flight
behaviour and in 24% age was unknown). How-
ever, the adult:subadult;juvenile population ratio
in the lower Hoanib River (10.7:5:1) and the
Ombonde River (8.8:2.8:1) differed from that in
Hobatere game park (2.8:1.2:1). Hobatere game
park had a higher juvenile percentage (20%), com-
pared to both the lower Hoanib and Ombonde
rivers (both 6%).

Giraffe seasonal movements and their increased
use of the riparian environments varied across the
catchment, with the use of the lower Hoanib River
and its tributaries observed in both the wet and
cold-dry seasons. The lower Hoanib River itself
acts as an important year-round refuge, similar to
that observed for other subspecies by Berry (1973),
Leuthold & Leuthold (1978), and Pellew (1984).
During the hot-dry season (in both the lower
Hoanib and Ombonde rivers) use of the rivers
increased, augmenting densities in the riverbed, a
response to the availability of Faidherbia albida
pods, the essential dry-season fodder.

Throughout the wet and cold-dry seasons, use
of the Ombonde River was minimal, and only
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then as a transient route between available forage
in the hills and plains to the north and south. By
contrast, Hobatere game park served as abreeding
area or sanctuary from which giraffe seasonally
migrate. During the cold-dry season increased
movement out of the park occurs in search of
forage in the hills. The increase in the number of
giraffe in Hobatere game park during the hot-dry
season is a response to increased water availability
from reliable water sources while in the wet
season seasonal browse and water is more freely
available in the veld.
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