








in a group is therefore more advantageous
because collective surveillance improves
and individual surveillance decreases.
The strategy of group surveillance is
widely used in the animal world when
searching for food. This is so in the case of
the red-beaked weaver bird that is preyed

upon by the goshawk and prairie dogs in .

the wildlife parks of Wyoming and Col-
orado studied by J, Lazarus of the Uni-
versity of Newcastle and I.L. Hoogland of
the University of Michigan

w—respectively? 8,

As we have already stressed, this
strategy is really effective when .every
member of the group does his or her share

detect .the approach of a mortal enemy
has the best chance of escaping while the
cheater has a smaller chance of being the
first to detect the enemy, and thus escape
its clutches. We may therefore conclude
that cheating does not pay and cheaters

“don’t prosper! :

This collective strategly calls for a cer-
tain amount of confidence between the
various members of the group. This prob-
lem of “mutual confidence” is more acute
in the case of creatures searching for food
in groups consisting of individuals belong-
ing to different species. Can they trust the
members of another species to warn them
of the approach of a predator? This is a

- of the job of watching out for predators.

In anthropémorphic terms we may say

that the creatures must have full cconfi- .-

dence in each other, But why dogs cheat-
ing (like bging part of a group but not
doing one’s proper share of sentry duties)
not pay? Intuitively, a creature behaving
in this fashion benefits in that it is able to
* devote more*time to the search for food.
This problem was analysed by T. Caraco’s
American teant; which calculated the risk
of predation faced by birds pecking in a
wgroup, with respect tq various surveill-
ance strategies®, The results show that the
best strategy is to see what the other mem-
bers of the group are doing and adjut
one’s vigilance behaviour to theirs. ‘
Thus if a bird observes that its neigh-
bour’s vigilance frequency is comparable
to that of a solitary bird (which does not
therefore increase the collective vigi-
lance}, it should slow down jts own fre-
quency of scanning the environment. Fi-

- nally, all the members of the group will

gradually and contagiously follow -the
same pattern of vigiliance. As a result, all
the members including the “cheater” will
lose the advantage of being in a group. To

increase their collective vigilance, each’
one of the members will benefit by in--
creasing the frequency of his or her own
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delicate problemn indeed, because the pre-
dators for all the different species in the
group are not the same. Thus a falcon
would more willingly attack smaller birds
than larger ones. While studying groups
consisting of turnstones and violet sand-
pipers, two species of waders which
hibernate on the Scottish coast, N.
Metcalfe realized that the smaller birds
adjusted their vigilance behaviour to that
of other birds of the same size in the
group', When they found themselves in
the neighbourhood of birds larger than
themselves, the smaller birds who are the
preferred target of predators, behaved as
if they were alone and were more vigilant,

Figure 2, The lapwing cannot peck at the
ground with its- head- bent down and keep @
watch on its suroundings at the same time. Th-
ese two activities are incompatible and it has to
choose betwen them. The sequence illustrated
on the left shows the alternation between the
search for food (RN) and keeping a watch (S).
Such a sequence enables us to obtain the main

- indications used in the analysis of vigilance be-

haviour, viz, the proportion of time in minutes
devoted to vigilance, the frequency of vigilance,
the duration of each period and the average
duration of the interval between two periods of
vigilance. On the basis of these calculations re-
search workers are trying to understand how a
creature can establish a delicate balance in order
to find enough time to feed while protecting
itself from predators.

. i

ETHOLOGY

(1)D.B.A.
Thompson,
D.W.
Lendrem,
Anim.
Behav., 33,
1318, 1985.
(2)B.C.R.
bertam,
Anim,
Behay., 28,
278, 1980.
(3)M.A.
Elgar, C.P.
Catterall,
Anim,
Behav., 29,
868, 1981,

Figure 3. The obyer-'|.
vation of ostriches |:
shows that  thelin- |

periods of vigilance
during which the os-
trich has lo riase' its

'predators
around, are irregular
(distributed - accor-
ding to a negative ex-_
ponential law). Con--
to what many
authors claim, this ir-
regularity does not
prove jthat :the crea-
tures: y;-’,‘{e(g?:,lorez their
surroiindings -in _a
randomior umpredic-
table ‘manney, Act-
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intervals is quiteprés. } -
dictable, - the * pro |
portion_between “the |-
time devoted to. sear-
ching for food and
waiching the - sur-
roundirfs is ferfeclly
] to the nega-
tive exponential law, .
For example, the se- |
quence A-A-A-A-A- |

A-B-B-C-D may be {.
repeated syste~
matically’,
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Some species take turns at guard duty
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Differcnt members of some species take
turns at geard duty

One solution worked out by some crea-
tures is to take turns at guard duty so that
while one member keeps on the lookout,
the others can search for food. The latter
can thus feed themselves at case, since
they don’t have to interrupt their feeding
(5 lool: out for predators. The existence of

. such sentries means that the group is rela-

tively stable, A sentry cannot feed itself
while on guard and it can only feed if each
of the other members takes its turn at
guard duty. Thisis the case with the jungle
basbler, a species of bird living through-

Figure 4, Like the prairie dog (fig. 1 ¥ the wild

brown hare also resorts 10 w group stralegy 1
took owt [for predators while it is feeding. A
sudy of its vigilance behaviour reveals that it
spends Jess ime on locating predators when
there are move members in the group (A). But
collective vigilance (that is the. propoyiion 01/'
time n minuies when at least one hare is vigil-
ani) grows with the increase in the number of
members of the group (B). The search for food
in groups is therefore advantageous for protec-
tion from predators®, B

out the year in small stable groups of ab-
out twenty birds. All ‘members of the
groups take turns at guard duty. The
sentry stands guard on one of the lower
branches of a tree for several minutes
while the rest of the group peck at the
ground. A. Gaston of Oxford University
(U.K.) has shown that the proportion of
time spent on guard duty increases with
the rise of the individual in the hierarchy
within the group?, It is believed that the
older dominating birds more experieneed
in the search-for food devote more time to
vigilance than the other members of the
group. The stndies conducted in 1985 by
RR. Hegner of Oxford University on blue
tits support this hypothesis. The domin-
ant birds give more time to-sentry duty
than those who are dominated by them,
The dominant birds are in-a position to
use their food resources better and there-

- fore require. less time to search for food

(because their motivation in this direction
decreases); they gan thus spend mere time
on keeping 'a watch -on their
surroundings??,

. The time devoted to guard duty is not

the same for both sexes when parents
have to take care of their young ones. J.
Lazarus and L. Inglis proved in 1978 that
in the case of couples of geese having
young ones, the males spend 20% of their
time on lookout duty while the females
spend only 5% of their time on such ac-
tivity'3, Since the female looks after the
incubation of the eggs entirely on her
own, she I8 in poor physical shape after
the eggs are hatched. She must therefore
eat more than the male to recover. The
male makes up for the time lost on look-
out duty by pecking faster. None of these
differences are found in couples of geese
without young ones to look after and
which are also less vigilant than those hav- -
ing little ones.

Less vigilance at the cenire than on the

- periphery

The ditficulties a creature encouniers in
finding food also constitutes an important
parameter in determining the time de-
voted to keeping a watch on the surround-
ings. The British scientist, 8. Lawrence of
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the University of Southampton has re-
cently shown that blackbirds in search of
visible prey spend twice as much time on
vigilance than those looking out for prey
whose colour merges with the soil (and
are therefore less visible)'4, As a matter of
fact, blackbirds that attack camouflaged
prey have to spend more time looking for
food, at the cost of vigilance. Birds and
animals can certainly select types of food
requiring less visual attention, or change
their mode of feeding to be able to devote
more time to the detection of predators.
This is the behaviour of stickleback fish,
as shown by the research undertaken in
1979 by M. Milinski of the Ruhr Uni-
versity, Germany. In normal conditions,

the stickleback looks for its prey (small
crustaceans called dephnids) in places
where they are most abundant in order to

maximize their intake of food!s, But

when there is a bait resembling a pre-
dator, they change their method of feed-
ing; they look for food in places where
there are fewer dephrids but where they
can detect the predators more casily's.
Similarly, D. Lendrem of Oxford, has
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Figure 5. Predators like fish, falcon.r or cuts prefer to attack creaures found on th: periphery of u

group. Thus creatures that are likely to fall prey fo the enemy adjust thetr vigilunce behaviour to suit
their position in the jroup In a group of starlings, the birds in the middle (whir dots) have to be less

vigilant than the bir

s on the edge of the group (red dots). When the nurnber of niembers of the group

mcreases, thereis a decrqase in md;wdual vigilance (as in figure 4)t

shown that doves change therr feedmg
habits when they have to keep a more
carefyl.. wa;ch on. .their.; surroundmgs,

When ;here isa preda.tor in the viginity, .

doves -peck less " often’. but for+ longer
periods each time?7,

- The time spentby a creature in keepmg
awatch on its surroundings affects a com-
promise, and varies according to the im-
portance given to rivel needs, the need for
food on one hand and the need to protect
itself from predators on_the other. The

~ time allotted to various activities (includ-

ing vigilance} is flexible because the crea-

ture has to adapt itself to changes in its -
surroundings, When the risk of being-

captured is greater, ‘they devote. more

" time to vigilance and less to searching for™
- food. Among the numerous research pro- ©

jects devoted to the study of this adjust-
ment of behaviour when faced with risk
one of the most illystrative is the one
dertaken by T, Carace on thg yellow—cyed
junco?®. This small bird is a native of -
North America and nopmally lives on the ,

If it notices a predator. (like a falcon)'
the vicinity, it flies away quickly.towayd:

classic more of behaviour, also observed -
by the American scientist K.. Sullivan
among woodpeckers is that birds are most
vigilant just before they fly away®®: As ~
shown by T. Caraco, they adjust their

vigilance bebaviour as a function of the -
distance they have to cover to seek shel-
ter. So the farther they are fromatree ora’

bush,"the more vigilant they are befor¢

‘they flee. Juncos also adapt their be-
haviour according to the number of pre-
¢ dators as observed by. T. Caraco's group,
‘who used trained falcons in  their

) expcrrmcnt2°

The time devotedl to surveillance and to
" the search for food is not only determined
= by the risk of predation. It also varies as a
function of the food intake of a creature.
~The greater its need for food, the more
-time it devotes to searching for food at the
risk of exposing itself to its predators. This
is very well illustrated by the behaviour of
: migratory birds during the period preced-
ing their departure, Long migrations take
up alot of energy, that has to be stored up
by accumulating large reserves of fat
(upta 30% of the normal body weight) to
* be ‘able to withstand the joumey. Birds
build .up these reserves by devoting less
) time to vigilance. The study conducted by

mrgratmg from the western coast of Scot-
.land to Gregnland and Canada coveringa
distance of about 3,500 kilometres, shows
~that These birds-prepare themselves for
: their<joqurney by reducing their vigilance.
during thethree weeks preceding their
“departure; On the other hand, birds that
do not migrate do not show any changes in
their normal vigilance behaviour?®!.

The hunting technique of predators
also affects changes in the vigilance be-
haviour of their prey. Most predators at-
“tack cre'ltures found on the periphery of
the .group. Either they attack an indi-
vidual difecily or they try 1o separate it
from the rest of the group. These tactics
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to exercise greater vigilance -

When their range of vision is restricted, animals have

i ol
are used. by fish, falcons and cats, But
whatever the tactics employed, the crga-
tures on the periphery are more exposed-
to predators than thoseiin.the centre of:,
the group, They are alsoimore vigilant,
Thus starlings looking for food onthe, .
edge of the group haveto be more vigilang
than those™inithe centre?? (fig, 5), Thi
result also applies to-other creatures in the -
- animal kingdom which are quite different
from starlings. J. Robinson of the Zoolog-
ical Research Department of the Smithso- .
nian Institute. Washington has observed
that capuchin monkeys living in “the
forests of Venezuela are always more vig-,
ilant when they-are at the edge of the
_group than when they are in the middie®,
The fact that these creatures are not so
difficult to locate by their predators also -
has an effect on their vigilance behaviour,
Among ducks, the females warming eggs
have dull coloured feathers which make
- them less conspicuous,-On the other.
hand, during the mating season the males
have brightly coloured feathers’ which:
makes it easy for the predators to find
them. D, Lendrem has shown that among
the mallard ducks the males modity their.
vigilance behaviour ‘on account of their

" predators, :

ke

bright plumage‘and are more vigilant than - ’

the females??, When they sleep on the.
banks of a river. ducks are faced wijth the
-same problem as‘when they. arg feeding. -

“They have to wake up from‘{imé to time,

opening: théireyes (or just one eye) to

more vigilant than femal

Byt once the
mating season is over, th

ales “moult

and acquire a brown.plumage.that-is-less
-conspicuous. From then on their vigilance

behaviour -changes and they. have more
time to sleep (fig, 6). Theig¥igilance be-
haviour is thereforg: dég];’fpined -by
whether they are’easily.noticed by their

_prey.to'locate their predators, This ability

‘Figure 6. The creatures that are the easiest to
spot are the most vigilant.' The male mallara

uck wears a brightly coloured plumage during
the mating season and Is therefore ?orced fo

e,

dulf eoloured female. After moulting, when the
male acquires a dull coloured coat, it can reduce
its vigilance, This behaviour is observed both
during . feeding. and sleeping. (Photograph :
Jacana). T s

ake suie’ that”there is.no predator -
round.’But even duringsleep, males are .

a closer watch on its surroundings than the "

" Figure 7. The vigilance behaviour of birds de-
- pends on their ability to spot predaiors which is
determined by their range of vislon, In the cuse
of turnstones found on the Scoutish coast, their
. range of vision can be reduced by the presence-
of rocks. In this case (A) its vision is obstructed
by two rocks in the horizontal plane, for a total
angle (a+b) of about 102°, Iy the other case (B),
.the vertical angle is reduced to a greater extent
on the vertical plane by the rock on the left than
by the rock on the right. The birds adjust thelr
vigilance behaviour according to the visibility
- conditions(C), For example, turnsiones devote
most of thelr time to keeplng a watch with their
heads raised while the‘y are feeding when their

" range of vision is less?s,

~'is determined for example by their field of
vision. In coastal areas, the range of vision
of turnstones and violet sandpiper may be

- reduced to some extent by the presence of

-tocks. In these conditions, N, Mefcalfe
says, the birds compensate for the de-
‘crease in' their range of vision by increas-

--ing their vigilance by raising their heads

1ore frequently when searching for
food?%, These coastal birds are generally
found to be living in groups: which may be
attributed wholly to increased vigitance
for the detection of potential predators,
“We know that creatures living in groups
- adjost their vigilance behaviour according
.to_that of their fellow-creatures, It may
therefore be assumed that,the increase in



vxgnlance when the range nf vision is re
duced, is also partly related to the pre- ;
sence of fellow-creatures in-the roun (o
£ven to the detecuon the prey

ick.up bgn-ﬂower sgeds, When' they have
ollected. a handful, they eat them with
he ads' raised ‘while looking around
eW, seconds -Thus the search
(at l6ast'its final phase involving
wl sumption) and keeping a watchout
- We have said a great deal about-vigiy- r¢ nat. gs: mcqmpatlble as it wguld seem,
lance against predators, that has been th fi
subject” of many’ reséarch’ programmes. W
On the other hand, the vigilancewngcess » which:he made 1 v : i« uéseserve thatare interesting for analys-!
sary for the detection of prey and the vigi- [ < - ingithe!behaviour concerning surveilance
lance of fe]lgw-creqlures has: nQ; beenth rected mumly agamst predamrsl aver. fellow-creatyres; from this point of
subject of a defailed study,- As g result, .-~ The study being pamed Qut at preseny . view the: "obgervation of a_“particular”.
~informatign ahout. vxgllancc involved by one'of the membbrs of o group (1:-P,  speciess wz.-huma.n beings, is. ¢qually. in-
the locdtion of prey. is very fragmentary Desportas) on Barbaryy ipgin ' teresting. .About ten years ago, while
~and’ limited only to birds:like plover: ; 1
studied by M. Pienkowski 6f Durham -
‘University (U-K, )"’5 and lapwings: stud),e
by N. Metcalfe??, Information concemnin
vigilance + of - fellow-creatures “is equaJl
scarce and essentially limited to primate:
~other ‘than humans. Amaeng the {alapoin
monkeys living in groups in équatorial Af
rica, Outsiders ‘are subjected 10 st
survelllance a5 shown by two Brmsh e

ating; 1. Eibl-Eibesfeldt, a Getman re-
3 search‘worker now ‘the Director of the

“rof me Max Plank: Institute; made the fol-
owing obseyvations tafter a few mouth-

dividuals' raised ' their ‘eyes from
lites to Jook arpund®., According
to, 1. Eibl-Eibesfeldt this behaviour is
: automatlg begause hyman‘beings face no
danger when they are eating. But as M.

'hlerarchy is established becausethe. low-.".
ranking individuals in the group are mor :
_ watchful than the others and keep a _ye ‘and the: thithei head rected tQ other PRIsons yary a great deal,
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ow these‘animaly afrive at-an v Crook of Swansea. (U.K.) have shown,

v

ot only the condmons ina maca—, )

analysing films of personsin the processof .

h} ‘behaviouri illustrates © Argyle ' of Oxford University and M,
ompromise* betw gxlanoe . the duration.and.frequency of looks di- -

- ETHOLOGY

4)D.W.
Lendrem,
Anim,
Behav., 31,
535, 1983,
(25)N.R.
Metculfe,
Anim.
DBehav., 32,
981, 1984,
(26)M.W,
Pienkowski,
Anim.
Behav., 31,
244, 1983,
(27)N.B.
Metcalfe, Z,
Tierpsychol.,
67, 45, 1985.
(28) D.M.
Scruton, I..
Herbert,

Dehav., 20,
463, 1972;
(29) E.B.
Keverne et
al., Anim.
Behav., 26, ,
933, 1978,
(BO)1.

' Eibl-Eibes-
feldt, K
Grundiss der -
verglei-
chenden
Verhahanfor-

“schung,

_Munich, -
Piper Verlag,
1972,

@M.
Argyle, M.
Crook, Gaze .
and mutual
gaze, :
Cnmbndge
University
press, 1976

Anim. P



An sthologlstwhowrotq
camlcvem L .

"+ depending on the situation and the indi-

vidyais concemed, to be able to conclude

.. that there‘is a certain “aqutomiatism™ in

visual exploration by human beings (or a
vestige of the evolution process) that does
not serve any purpose any longer?, The
study pfthe ad] ustment of such behaviour

. tp .different situations . and. the - inter-

individual varigbility (for example, obser-. '
vations being-carried .out by J.-P.. De-

-*sportes in a university library yeveal the

female students tend to-look-around them
longer  than their .male counierparts)
‘should provide ample material for a mare
detailed analysis of vigilance, behavipur,
‘hnder vonditions where there are no s+

-fealled. predators ground.-'So-called be- 3
.cause according to Plautys (254 to 184’

‘B.C. ), an ethologist-whe wrote comic
verse in his spare time, every mqn is awolf
to his fcllow—men e
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