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Group-size effect on scanning behaviour
of Maasai Ostrich Struthio camelus massaicus

Flora J. Magige

Summary

Scanning behaviour enables birds to collect information important for their survival,
such as detecting predators (anti-predatory strategy) and searching for food. The
scanning behaviour of the Common Ostrich Struthio camelus was investigated by
determining the scanning duration (total seconds during 5-min periods that a bird’s
head was raised) and scanning rate (number of times an individual raised its head
per minute) among different group sizes in late 2006 in Serengeti National Park,
Tanzania. A total of 14 males and 20 females were observed. Scanning duration
was a function of group size where individuals in small groups scanned for longer
times than individuals in large groups. However, increasing group size did not have
a significant effect on the scanning rate among the groups. Individual vigilance
among ostriches is influenced by group size, whereas individual scanning rate may
be influenced by factors other than group size, such as body size and habitat type.
Higher scanning duration in small groups is attributed to anti-predatory behaviour.

Introduction

Vigilance is an important behavioural trait in many animal species. Animals,
including some birds, are continuously scanning their environment to secure their
safety. Scanning behaviour in birds is considered an antipredator behaviour (Pulliam
1973, Caro 2005) and it has been shown to increase with increasing predation risk
(Edmunds 1974). Avoiding predation is important for survival and reproduction
in birds. Body posture has been used as a measure of anti-predator scanning (Caro
2005). Birds have been assumed to be scanning for predators when individuals” heads
are up. But when heads are down, for example when searching for food or foraging,
they cannot obtain any visual information through scanning (Lima 1987). Birds with
laterally placed eyes, like ostriches, could obtain some information through their
wide fields of view (Martin 2007, Fernandez-Juricic et al. 2008) to the extent that they
can gather information laterally even when their heads are down (Bednekoff & Lima
2005, Fernandez-Juricic et al. 2005). However, their ability to detect a predator is only
about 30% of their vision when the head is down (Lima & Bednekoff 1999, Tisdale &
Fernandez-Juricic 2009) and vigilance with a raised head is therefore still important.

The Common Ostrich is the world’s largest flightless, herbivorous bird, and is
found in a variety of open habitat types (Brown et al. 1982). The Maasai Ostrich S. c.
massaicus is native to East Africa.

Although scanning behaviour has been studied in ostriches (Bertram 1980), little
effort has been devoted to the study of intraspecific variation of scanning duration
and scanning rate. Changes in vigilance behaviour in ostriches have usually been at-
tributed to variation in predation risk (Bertram 1980). The main predators of adult os-
triches are spotted hyenas Crocuta crocuta and lions Panthera leo (Bertram 1992). While
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Egyptian vultures Neophron percnopterus s crack ostrich eggs by dropping large stones
on to them (Thouless et al. 1989). In northern Tanzania, most of these predators are
confined to Serengeti National Park or to regions otherwise remote from human ac-
tivity (Nyahongo 2004). Ostriches inside the park are speculated to be highly vigilant
and form groups as an anti-predatory strategy. The aim of this study was to investi-
gate the influence of group size on scanning duration and scanning rate in ostriches.

Methods

The study was conducted in the central and southern part of the Serengeti National
Park (14763km?, 1°15'-3°30'S, 34°-36°E). The study area is composed of savanna
with mainly thorny woodland trees, with species of Acacia, Commiphora, Ficus,
Combretum and Podocarpus, and extensive grass plains (Herlocker 1976). Neither
human settlements nor consumptive activities are permitted except ecotourism and
photographic tourism.

Data were collected during November and December 2006 for 16 days on 34 in-
dividual ostriches (20 females and 14 males). A focal sampling method was used to
sample ostrich scanning behaviour. Focal adult subjects were arbitrarily selected
from a group or as single individuals, and were followed for five minutes. During
each 5-min period, group size scanning frequency, scanning duration and scanning
behaviours were recorded. All occurrences of scanning behaviour (stationary or
walking while the head is elevated) were recorded. Birds were considered scanning
when they raised the tip of their beak to eye level or higher (Hogstad 1988). The bird
was considered feeding when it was stationary or walking actively searching for food
while its head was at or below body level. Scanning surveys were conducted in the
mornings (07:00-12:00) when birds were actively feeding. Ostriches were sampled
over a large area, and in order to avoid sampling the same bird twice, sections of
the area were sampled once, where only one focal bird per group was identified and
monitored. Scanning duration was considered as the total amount of seconds during
5-min periods that the bird’s head was raised, while scanning rate was the number of
times an individual raised its head per minute.

Analyses were performed using SPSS 20 for Windows. A general linear model
(GLM) was used to determine the effects of the predictor variables on dependent
variables. In the models, scanning duration and scanning rate were included as de-
pendent variables with group size as the predictor (independent) variable.

Results

A total of 34 behavioural records over a duration of 5 min each was obtained. On
average, individual scanning duration decreased with group size whereas scanning
rate remained more or less unchanged with group size. A negative relationship
between individual scanning duration and group size (Fig. 1) was further supported
by multivariate analysis that revealed an effect of group size (F,,,=3.712, p=0.008) on
the scanning duration of ostriches. However, there was no effect of group size on the
scanning rate of ostriches (F, ,,=0.595, p=0.731).
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Figure 1. Variation of scanning duration (Mean = SD) for the different categories of group sizes
of ostriches in the Serengeti National Park, Tanzania, November-December 2006.

Discussion

Scanning behaviour of ostriches varied with group size. The inverse relationship
between group size and scanning duration could be a function of shared vigilance.
Other studies (Elgar & Catterall 1981, Elcavage & Caraco 1983) have shown a similar
relationship. According to Pulliam’s ‘many-eyes” hypothesis (Pulliam 1973), animals
in groups can rely on the vigilance of their group mates to increase the probability
of detecting predators and so avoid predation (Robinette & Ha 2001). The risk of
predation to an individual in small groups is high, and that is probably the reason
why birds are more vigilant in small groups, as observed by Bertram (1980) and
also other bird studies (Lima at al. 1999). However, Lima et al. (1999) reported that
decreased vigilance in large groups is not always because of a reduced predation risk,
but rather because in areas with scarce resources, animals will tend to compete for the
resources and consequently reduce vigilance.

Detailed studies are recommended with a longer survey duration, a larger sample
size, and over a longer timeframe to determine the trend of scanning rate with factors
other than group size, such as body size and habitat type, incorporated.

Acknowledgements

Thanks to the Tanzania Wildlife Research Institute (TAWIRI) and Tanzania National Parks
(TANAPA) for research permits. I also thank Ragna K. Sortland, G. Mwakalebe, N. Masawe,
J. Kabondo and O. Mwakabejela for the excellent field assistance. Thanks are due to Dr Frode
Fossgy, Prof. Eivin Reskaft and anonymous reviewers for constructive comments on the
manuscript. The study was funded by the World Bank who sponsored the Lower Kihansi
Environmental Management Project.

References

BeDNEKOFF, P.A. & Limva SL. 2005. Testing for peripheral vigilance: do birds value what they see
when not overtly vigilant? Animal Behaviour 69: 1165-1171.

BertrAM, B.C.R. 1980. Vigilance and group size in ostriches. Animal Behaviour 28: 278-286.

BerTRAM, B.C.R. 1992. The Ostrich Communal Nesting System. Princeton: Princeton University
Press.



Group-size effect of scanning behaviour on Ostrich 41

Brown, L.H., UrsaN. E.K. & NEwMaN, K. 1982. Birds of Africa. London: Academic Press.

Caro, T.M. 2005. Antipredator defences in birds and mammals. London: University of Chicago
Press.

EpmuNDs, M. 1974. Defence In Animals: a Survey of Anti-predator Defenses. New York: Longman.

Ercavacg, P. & Caraco, T. 1983. Vigilance behaviour in House Sparrow flocks. Animal Behaviour
31: 303-304.

ELcar, M.A. & CartteraLL, C.P. 1981. Flocking and predator surveillance in House Sparrows:
test of a hypothesis. Animal Behaviour 29: 868-872.

FERNANDEZ-JURICIC, E., SMITH, R. & KACELNIK, A. 2005. Increasing the costs of conspecific scanning
in socially foraging starlings affects vigilance and foraging behaviour. Animal Behaviour 69:
73-81.

FerRNANDEZ-JURICIC, E., Garr, M.D., DoraN, T., TispaLE, V. & MarTIN, G.R. 2008. The visual fields
of two ground foraging birds, House Finches and House Sparrows, allow for simultaneous
foraging and anti-predator vigilance. Ibis 150: 779-787.

HawmiLton, W.D. 1971. Geometry for the selfish herd. Journal of Theoretical Biology 31: 295-311.

HamMER, W.M. & ParrisH, J.K. 1998. Is the sum of the parts equals to the whole? The conflict
between individuality and group membership Pp. 165-172 in Parrish, J.K. & Hammer, W.M.
(eDS). Animal Groups in Three Dimensions. Cambridge: Cambridge University Press.

HERLOCKER, D. 1976. Woody vegetation of the Serengeti National Park. College Station, Texas: Texas
A and M University.

Hocstap, O. 1988. Advantages of social foraging of Willow Tits Parus montanus. Ibis 130: 275-
283.

Liva, S.L. 1987. Vigilance while feeding and its relation to the risk of predation. Journal of The-
oretical Biology 124: 303-316.

Liva, S.L. & BEDNEKOFF, P.A. 1999. Back to the basics of antipredatory vigilance: can non-vigilant
animals detect attack? Animal Behaviour 58: 537-543.

Liva, S.L., ZOLLNER, P.A. & BEDNEKOFF, P.A. 1999. Predation, scramble competition, and the vig-
ilance group size effect in dark-eyed juncos (Junco hyemalis). Behavioral Ecology and Sociobi-
ology. 46: 110-116.

MartiN, G.R. 2007. Visual fields and their functions in birds. Journal of Ornithology. 148: S547-
5562.

NyAHONGO, J.W. 2004. Impact of Human Activities on Carnivore Populations in the Western Serengeti
Ecosystem. MSc. Thesis. University of Dar es Salaam. Dar es Salaam: Dar es Salaam Univer-
sity Press.

PuLLiam, H.R. 1973. On the advantages of flocking. Journal of Theoretical Biology. 38: 419-422.

RoBINETTE, R.L. & Ha, ].C. 2001. Social and ecological factors influencing vigilance by north-west-
ern crows, Corvus caurinus. Animal Behaviour 62: 447-452.

SPSS. 2015. SPSS for Windows Release 20.0.0. SPSS Inc., Chicago, IL.

Troutess, C.R., FANsHAWE, ].H. AND BerTrRAM, B.C.R. 1989. Egyptian vultures Neophron percnopter-
us and ostrich Struthio camelus eggs: the origins of stone-throwing behaviour. Ibis 131: 9-15.

TispALE, V. & FERNANDEZ-JURICIC. E. 2009. Vigilance and predator detection vary between avian
species with different visual acuity and coverage. Behavioural Ecology 20: 936-945.

Flora J. Magige
University of Dar es Salaam, Department of Zoology and Wildlife Conservation, P.O. Box 35064, Dar
es Salaam, Tanzania. Email: magige@udsm.ac.tz

Scopus 37(2): 38-41, July 2017
Received 30 January 2017



