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The role of behavioural ecology in southern Africa
Robert E. Simmons, Philip E. Stander, Phoebe Barnard and Guy Cowlishaw

In their stimulating article, Lawes and du
Plessis I ask if there is a role for the disci-
pline of behavioural ecology (that is, seek-
ing evolutionary explanations for behav-
ioural decisions made by organisms in
their natural environment) in southern
Africa. Their focus was South Africa,
which they rightly stated was the only
country in Africa with a 'reasonable tradi-
tion of behavioural ecology' where most
of the work was pursued by resident sci~n-
tists. We would like to dispel any possible
misinterpretation that it is the only country
in Africa where such work is undertaken,
and we offer further arguments why
behavioural ecology has an important role
to play in future research in Africa.

In Namibia, we may be unique in hav-
ing the only non-governmental organisa-
tion in Africa with the purpose of
promoting the study of behavioural
ecology. The Namibian Evolutionary
Ecology Group (NEEG), founded in 1990,
was set up for the sole purpose of encour-
aging and stimulating research with evolu-
tionary questions and approaches in mind.
We have been assisted greatly by input
from Uppsala University's behavioural
ecology group in Sweden, whose biennial
forays into southern Africa inject large
doses of enthusiasm and expertise into
NEEG's annual meetings, now in their
fifth year. These meetings have attracted
foreign and local biologists alike, with
professors Nick Davies, Tim Birkhead,
Staffan Ulfstrand, Anders Mj1jllerand Ian
Jamieson among our keynote speakers.

Our intention is to point out that other
regions in southern Africa do see behav-
ioural and evolutionary ecology as impor-
tant enough to invite and encourage
interaction with researchers such as these,
despite the damper put on any form of
evolutionary teaching at the primary or
secondary school levels. We heartily agree
with Lawes and du Plessis that African
universities must turn around this evolu-
tionary vacuum by promoting behavioural'
ecology courses within their curricula, to
expose students to the best experimental
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designs, methods and results emanating
from behavioural ecology research. Brit-
ish behavioural ecologist, Robin Dunbar,
has gone as far as suggesting that biology
should be used as the key introduction for
students to the sciences (and scientific
method) ahead of maths, chemistry and
other 'hard sciences' because students can
identify with, and understand, it more
easily.2

The question is, does such research
actually assist science in Africa, or is it
indeed a luxury3 or too sexy! for southern
African countries? We offer several ways
in which behavioural ecology can
enhance, and has enhanced, ecological
research and training in Africa and else-
where. Of these, possibly the most impor-
tant to scientific progress is the exposure
of African scientists to research methodol-
ogy, particularly experimental design,

which is generally lacking in southern
Africa. There is a perception among some
southern African biologists, for example,
that 'why' (rather than how or when)
questions are impossible to answer. For
some, formulating questions at aU has
proved difficult and this may explain why
descriptive 'science' is so frequent here.
With classic experimental field manipula-
tions such as those devised by Andersson5
to elucidate the evolution of animal orna-
ments, those of Mj1jller6to understand how
and why parasites influence reproduction
and sexual selection in birds, and simple
assays to determine reproductive decisions
among humans in traditional African soci-
eties,? we can not only ask such questions,
but now have the methods and models to
answer them.

The second and most practical reason
for promoting behavioural ecology within
southern Africa is the information it can
provide in respect of urgent conservation-
related problems. Just as one cannot fix a
malfunctioning car without understanding
the way cars in general function, so one
cannot manage an ecosystem without
understanding the natural processes that
formed it and function within it. A better
understanding of these processes is a part
of the goal of a behavioural ecology
approach. There are several examples: the
first is the development of simple methods
to assess accurately genotypic/phenotypic
quality in game populations (through
measures of fluctuating asymmetry8), for
the purposes of choosing appropriate ani-
mals to translocate, cull, breed or even
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auction. A second example is the develop-
ment of conservation policies for lions,
which includes the modelling of trophy
hunting quotas, based on behavioural
studies of grouping patterns, co-operation
and predation.9.10 A third conservation
example is exposing the hidden dangers of
sustainably harvesting second-hatched
siblicidal eagle chicks (or eggs), as once
illegally practised in Zimbabwe, II because
of possible effects on future fitness. 12

Another spinoff is using research tools
such as nest boxes, initially designed to
enhance the behavioural study of poorly
known endemic birds in Namibia, but
which rapidly increase breeding popula-
tions. Increases may result in the future
sustainable harvesting of species such as
illegally traded parrotsl3 to solve conser-
vation problems. Both our knowledge
base and possible conservation options are
thus immediately enhanced through a
behavioural ecology approach. Finally,
studies of mating systems and the often
highly skewed copulation success of
polygynous male mammals and birdsl4.15
provide very important insights into realis-
tic estimates of viable population sizes and
conservation genetics.16 Such species may
be endemics with critically low popula-
tions or economically important (tourist-
attracting) species exhibiting persistently
low populations within national parks.17
Even when data are collected for mainly
descriptive purposes, they may then be
used in retrospect to provide critical sup-
port for more esoteric, but interesting
questions on evolutionary design,18 that
probably could not be answered in any
other country.

Perhaps the greatest contribution which
this discipline can make to the develop-
ment of the southern African subregion is
the insights it provides into human behav-
iour and ecology. This may be best exem-
plified by the many successful appli-
cations of 'optimal foraging theory' to
hunters in traditional societies. Such stud-
ies provide a robust explanation of both
why particular species are hunted and the
extent to which that hunting is sustain-
able.19.2o This theory correctly predicts

how hunting patterns change with the
adoption of new technologies (such as
shotguns),21 which can be especially use-
ful in explaining counter7intuitive
changes (for instance, where there is a
decline rather than an increase in harvest-
ing rates for some species). The potential
of foraging theory is not limited only to
the hunting of game; a recent study used
this theory to explain patterns of illegal
fuelwood collection in a protected area in
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Malawi.22 Other approaches in behav-
ioural ecology can also provide useful
insights into subsistence practices, as
recently illustrated by the demonstration
that Gabbra pastoralists (in Kenya) man-
age their herds of livestock in precisely the
right way to maximise the long-term sur-
vival of their households.23The results of
studies such as these have an invaluable
contribution to make to the development
and implementation of more efficient
practices in natural resource management.

Moreover, other aspects of human wel-
fare stand to benefit from the promotion of
behavioural ecology. For example, this
approach has already been used to investi-
gate fertility and mortality differentials
among Ngamiland Herero pastoralists in
Botswana,24 with potentially important
implications for local population planning
and health services. Similarly, current
behavioural ecology research among the
Nama pastoralists of southern Namibia
aims to illuminate family support net-
works.25 By explaining the pattern of
resource flow through these informal
social security systems, it may be possible
to enhance many aspects of rural develop-
ment. An understanding of such systems is
likely to be particularly important in a year
when E1 Nifio threatens widespread
drought throughout southern Africa,
when the effective distribution of drought
aid to prevent both human malnutrition
and the loss of livestock becomes an
urgent priority.

These three broad categories covering
research methods, conservation biology
and human development are a sample, not
an exhaustive list, of areas where behav-
ioural ecology can assume economic as
well as conservation-related relevance for
developing nations with increasing pres-
sure being placed on their limited
resources. Others that fall under the
umbrella of evolutionary ecology include
understanding the behavioural effects of
habitatJragmentation on declining popula-
tions, understanding the effects of
sociaVpopulation structure on mate-find-
ing and signalling within small popula-
tions (for instance schools of whales), and
understanding speciation processes and
the behaviour and genetics of founder
populations and their resilience to possible
extinction.

With considerable work in Namibia -
such as the effects of de-homing on social
behaviour in black rhino, Diceros
bicomis,26 infrasonic communication
among elephants, Loxodonta africana,27
the effects of asymmetry in horn size of
oryx, Oryx gazella,8 the adaptations and
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counter-ploys used by egg-dumping birds
in ephemeral wetlands, predation risk
decisions made by foraging baboons,
Papio ursinus,28effects of plant asymme-
try on insect oviposition choice29and the
remarkable ability of human (JuI'Hoan
San) trackers30to re-construct accurately
the hunting strategies and kills of leop-
ards, Panthera pardus, to understand aso-
ciality in leopards31- we believe that
Namibia has something to offer the rest of
Africa on both the evolutionary ecology
and conservation biology fronts. While
descriptive studies do have a role to play,
we hope the days of only descriptive stud-
ies are numbered, and those providing
insightful answers to precise questions
through modelling and correlational and
experimental approaches will become
more numerous (and valued) in the next
millennium.

1. Lawes M.J. and du Plessis M.A. (1997). Is
there a role for behavioural ecology outside
the northern hemisphere? S. Afr. J. Sci. 93,
54-55.

2. Dunbar A.I.M. (1995). The Trouble with Sci-
ence. Faber and Faber, London.

3. Barnard P. (1995). Scientific research tradi-
tion and collaboration in tropical ecology.
Trends Ecol. Evol. 10, 38-39.

4.Jennions M.D. (1994). Too sexy for South
Africa? S. Afr. J. Sci. 90, 520-521.

5. Andersson M. (1982). Female choice selects
for extreme tail length in a widowbird. Nature
299,818-820.

6. Meller A.P. (1994). Sexual Selection and the
Barn Swallow. Oxford University Press,
Oxford.

7. Strassman B.I. (1996). Menstrual hut visits by
Dogon women: a hormonal test distinguishes
deceit from honest signalling. Behav. Ecol.7,
304-315.

8. Meller A.P., Cuervo J.J., Soler J.J. and
Zamora-Mufioz C. (1996). Horn asymmetry
and fitness in gemsbok, Oryx g. gazella.
Behav. Ecol. 7, 247-253.

9. Stander P.E. (199~). Co-operative hunting in
lions: the role of the individual. Behav. Ecol.
Sociobiol. 29, 445-454.

10. Stander P.E. and Albon S.D. (1993). Hunting
success of lions in a semi-arid environment.
Symp. zool. Soc. Lond. 65,127-143.

11. Gargett V. (1990). The Black Eagle. Acorn
Books, Randburg.

j2.Simmons A.E. (1977). Why don't all siblicidal
eagles lay insurance eggs? The egg quality
hypothesis. Behav. Ecol. 8, 544-550.

13. Beissenger S.A. and Bucher E.H. (1992).
Can parrots be conserved through sustaina-
ble harvesting? BioScience 42, 164-173.

14.Clutton-Brock T.H. (ed.) (1988). Reproduc-
tive Success. University Press, Chicago.

15.Newton I. (ed.) (1989). Lifetime Reproduction
in Birds. Academic Press, London.

16. Berger J. (1996). Animal behaviour and plun-
dered mammals: is the study of mating sys-
tems a scientific luxury or a conservation
necessity? Oikos 77,207-216.

17.Gasaway W.C., Gasaway K.T. and Berry
H.H. (1996). Persistent low densities of plains
ungulates in Etosha National Park, Namibia:
testing the food regulation hypothesis. Can.

Vol.93 November/December 1997

J. Zool. 74,1556-1572.
18.Simmons A.E. and Scheepers L. (1996).

Winning by a neck: sexual selection in the
evolution of giraffe. Am. Nat. 148, 771-786.

19.Hawkes K., HillK.and O'ConnellJ.F. (1982).
Why hunters gather: optimal foraging and the
Ache of eastern Paraguay. Am. Ethnol. 9,
379-398.

20.Alvard M.S. (1993). Testing the 'ecologically
noble savage' hypothesis: interspecific prey
choice by Piro hunters of Amazonian Peru.
Hum. Ecol. 21, 355-387.

21. Hill K. and Hawkes K. (1983). Neotropical
hunting among the Ache of eastern Para-
guay. In Adaptive Responses of Native Ama-
zonians, eds A.B. Hames and W.T. Vickers,
pp. 139-188. Academic Press, New York.

22.Abbott J.I.O. (1996). Rural subsistence and
protected areas: community use of the
miombo woodland of Lake Malawi National
Park. PhD thesis. University of London.

23. Mace A. (1993). Nomadic pastoralists adopt
subsistence strategies that maximize long-
term household survival. Behav. Ecol. Socio-
bioI. 33, 329-334.

24. Pennington A. and Harpending H. (1993).
The Structure of an African Pastoralist Com- .

munity: Demography. History and Ecology of
the Ngamiland Herero. Clarendon Press,
Oxford.

25.Cowlishaw G. (in prep.). The role of kin selec-
tion in the informal social security networks of
Nama pastoralists in southern Namibia.

26. Berger J., Cunningham C., Gawuseb A. and
Lindeque M. (1993). Costs and short-term
survivorship of hornless black rhinos. Con-
serv. BioI. 7, 920-924.

27. Langbauer w.A., Payne K.B., Charif A.A.,
Rapaport L. and Osborn F. (1991). African
elephants respond to distant playbacks of
low-frequency conspecific calls. J. expoBioI.
157,35-46.

28.Cowlishaw G. (1997). Trade-offs between
foraging and predation risk determine habitat
use in a desert baboon population. Anim.
Behav.53. 667-686.

29.Wiggins D.A. (1997). Fluctuating asymmetry
in Colophospermum mopane leaves and ovi-
position preference in an African silk moth
Imrasia belina. Oikos 79, 484-488.

30.Stander P.E., Ghau II., Tsisaba D., :oIoma II.
and ui I. (1997). Tracking and the interpreta-
tion of spoor: a scientifically sound method in
ecology.J. Zool., Lond. 242, 329-341.

31.Stander P.E., Haden P.J., Kaqece II. and
Ghau II. (1997). The ecology of asociality in
Namibian leopards. J. Zool., Land. 242,
343-364.

In forthcoming issues
Chlorophyll a in the waters of the conti-
nental shelf. The emigration of medical
graduates from South Africa' Studies of
daily rainfall in southern Africa' Trends
in receipt of ultraviolet radiation' Avian
communities and the rehabilitation of
land after mining. Research cruises in
the Southern Ocean' Modelling geologi-
cal transport. Microbial colonisation of
porous media' Are personality traits
inherited? .Drug-resistant malaria' Ter-
tiary marine strata link southwestern
Africa and Western Australia


