
NEWS AND VIEWS South African Journal of Science Vol. 92 May 1996

~

Strengthening biological theory in wildlife
research and management: a case study for
Botswana

tat.8 Safari and subsistence hunting is per-
mitted on a quota system within WMAs.
hut not in national parks and game
reserves. where there is little or no active
management by DWNP. Unfortunately.
Botswana's system of parks, reserves and
WMAs may be insufficient to provide ade-
quate protection for many birds (espe-
cially birds of prey) and large mammals
that migrate in response to erratic rainfall
or other factors unless they can survive in
surrounding, heavily grazed areas. The
national policy is to encourage mainly
low-density, high-cost tourism in pro-
tected areas.l)
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Current conservation problems in
Botswana

Perhaps Botswana's greatest conserva-
tion concern is the recent decline in sev-
eral mammal populations.IOo! I Wildebeest,

whose population size in south-western
Botswana alone was estimated at 263 000
just 15 years ago, are thought to number
only 15 000 today, a 94% decline. The
current estimate of hartebeest numbers in
the south-west of the country is 46 000, or
just 17% of the 1979 count, while eland
(Taurotragus oryx) are thought to have
declined by 50%. Similar declines may
well have occurred in various reptile and
amphibian populations, particularly in
response to tsetse fly control operations,
but there are no reliable estimates of popu-
lation changes for those taxa. Hardwood
timber exploitation has been extensive and
loosely regulated in some northern forest
reserves, while over-grazing by cattle and
goats, damage by elephants (Loxodonta
africana) , repeated fIfes, and fuel wood
collection have altered local plant commu-
nities elsewhere.!1

Several genetically distinct populations
are threatened because of specialized habi-
tat requirements (e.g. puku, Kobus ver-
doni), local degradation of habitats (e.g.
Chobe bushbuck, Tragelaphus scriptus
ornatus) , or disruption of historical migra-
tion routes through the construction of
roads and fences (e.g. wildebeest, harte-
beestIO). Global extinctions of species are
unlikely, mostly because Botswana has so
few endemics, but a few species in the
country are threatened throughout their
range [e.g. Cape vulture (Gyps coproth-
eres), slaty egret (Egretta vinaceigula),
wattled crane (Gru.t carunculata), short1 Tm (have ) Tj 
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erine and swamp-front plant, communities.
The wet season range of elephants is also
expanding, increasing conflicts with
human settlements on the edges of pro-
tected areas.11 Several other species, espe-
cially large predators such as lions
(Panthera 

increase its 'capability for effective con-
servation of the wildlife resource', and
encourage 'its full utilization by the pri-
vate sector'. I] NDP7 went on to define the

wildlife research agenda's five goals as (1)
developing an inventory of current wild-
life populations and habitats, and a pro-
gramme to monitor future changes; (2)
conducting research into specific wildlife
problems, such as the problem of elephant
overabundance and con/trol of livestock

predators; (3) investigaiting the ecology of
particular species and communities,
mainly by encouraging and helping to co-
ordinate private studies; (4) examining
factors that affect wildlife utilization, such
as game fencing and trophy animal
offtake; and (5) studying wildlife dis-
eases.l] The Strategic Plan assigns Goal 1
to DWNP's Monitoring Programme,
Goals 2-4 to the Applied Research Pro-
gramme, and Goal 5 to the Veterinary
Services Programme. Operational plans
corresponding to each Program were writ-
ten to meet the objcctives of the Strategic

Plan.14
As it stands, the Plan takes a population

perspective rather than a community- or

ecosystem-level perspective,lS with a par-
ticular emphasis on counting large mam-
mals. It focuses on a relatively small
number of economically important species
and pays little attention to the protection
of non-game species or biodiversity gener-
!lIly. There is no mention of the use of
experimental manipulations or modeling
to reveal the causes of population trends,
nor is there an explicit commitment to::»1
long-term studies or process-level under-

standing.16.17.20
We suggest that the goals of DWNP,

like those of other agencies responsible for
managing wildlife, can be more effectively
met by (1) recognizing thc uncertainties of

wildlife monitoring protocols and the
desirability of quantifying population
structure, (2) allocating a portion of re-
search programmes to determining the
most suitable indicator species and moni-
toring those species, regardless of their
economic importance, (3) making use of
other species concepts, such as umbrella
species or species that are phylogeneti-
cally or ecologically unique, (4) studying
not just population trends but also the
behaviour and basic biology of animals of
concern, (5) emphasizing an understand-
ing of processes, particularly species inter-
actions and ecosystem-level dynamics
such as nutrient cycling and energy flow,
disturbance, and resilience, and (6) incor-
porating an evolutionary perspective
where appropriate. If applied prudently,
such considerations are more than aca-
demic exercises, and they need not exces-
sively burden limited budgets, as we
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tures add a large amount of noise to esti-
mates of their population sizes. Their
life-history characteristics (delayed repro-
ductive maturity, small litter sizes), adapt-
able physiology, and complex behaviour
make them relatively insensitive indicators
of short-term environmental change.

In contrast, consider a resident bird spe-
cies that is diurnal, territorial and rela-
tively uniform in spatial distribution, and
conspicuous in terms of song and behav-
iour. Birds can be accurately censused and
their population densities extrapolated
with reasonable confidence over wide
areas. They are also sensitive to many of
the same environmental factors as mam-
mals (e.g. patterns of precipitation, plant
productivity, temperature, and pollution).
Yet birds are hardly mentioned in Bot-
swana's Strategic Plan. There is no uni-
versity-level course in ornithology offered
in Botswana, and avian research at DWNP
is a low and apparently declining priority.
The Strategic Plan pays less attention to
other potentially useful indicator species,
such as amphibians and reptiles. Inverte-
brates are ignored altogether, in spite of
their sensitivity to changes in vegetation
structure and productivity;26.27 soii inverte-
brates, for example, have been used to
assess elephant impacts on vegetation in
northern Botswana.3\ Research on plant
communities is scarcely mentioned}8.29
Also overlooked are lichens, which have
been used elsewhere to gauge air quality,
and aquatic organisms, which can be used
to reflect water conditions.30 Using small
or sessile organisms to monitor environ-
mental change and supplement aerial sur-
veys of more economically important
species can be cost-effective if censuses
are systematic, long-term, and focused on
permanent plots or transects. Within bud-
getary and personnel constraints, at least a
small portion of wildlife research should
be dedicated to identifying appropriate
indicator species and habitats of concern,
and developing low-cost, consistent meth-
ods for studying them.

1\

numbers of elephants. Unexpectedly, how-
ever, regeneration of acacias did not occur
after the reduction in elephant populations
in the 1970s and 1"980S.32.33 Apparently,
impalas (Aepyceros melampus), which
prospered in the open habitats created by
elephants, slowed the recovery of the
woodlands by browsing on seedlings and
saplings. Another example from the Ser-
engeti involves the 'grazing succession' of
Grevy's zebras (Equus grevyi) , wilde-
beests, and Thomson's gazelles (Gazelle
thomsoni).34 Migratory herds of zebras
graze tall grasses, and are followed by
wildebeest, which prefer less coarse
grasses and new growth. Finally, Thom-
son's gazelles, the most specialized of the
three species, can eat the fine grasses and
herbs exposed by the feeding activities of
the other grazers. The interaction is further
complicated by the different degrees to
which plants show compensatory respon-
ses to herbivory.3s These two examples
illustrate the importance of understanding
indirect effects and emergent properties in
species interactions. Other key concepts
and processes include guild structure,
seed-bank dynamics, multi-trophic level
interactions, decomposition and nutrient
cycling, 
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London. vegetation aroW1d artificial watering points (wind-
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