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".:vTtl_e ·9~:li~U~, · hare-; ~uck .and 
·,,;_.siinil~r c:re.~tu~es ~"1 the ~ne 
.. -J~~P.~( th,i.f:Jl.~ahf·, yulti.lre, 
•• ,. fox on the ·other ·are ·the po-
,te_oti,1 prey of other animals . 

. ,~Jj9w do~s.one ~~cape from a 
'\' predator? . first · of. all, ani­

, •:. mal,,1l anticipatEt the ' pre­
i;;:~~,Q~~ .. ar,ival. J,w ,.~eeping a 
!~ ~lp,e w.~~ctt O.Q_Jhe environ­
·.;; meot. ·~'3,:it ,:: if "a~ creature is 
·: forced . to be on the lookout 

-' '.:for its enemies all tJ)e time, it 
• ·.: will find it difficult to search 
,/for food. Many strategies are 

.. . ,v.·: ·~--,:.,.., .•· • . .....,., } . ' . . 

-\. employed to.strike a balance· 
:.:; t>~twet;1n ·1hese two equally 
·,t ifu.P~-~Jm( ;u:t~v.ities.' For ex- . 

~--- -ample,1so~e:species resort 
·,:,to ~ ;coUective ,·· surveillance, 
.• -P.lhe·rs'.·ta"e·•i:µrn~ .,t keeping 

'·' 

,·:,1~atc~_;•ifhe.s~udv, oft~~ '99i­
) .. t.~'1~~:: ~~h4',-,r~P.~{: of ,.a111m.-1.s 
_ shows . that they displa·y 
. great· ingenuity wtieo faced .. ,,,:;,. 

:;,: WJtJ(_.Jhj~ crye,· • (dil.~mroa ~ to ·:•'· :'·: ; • 
-~ . .-1 •.:ii.>1, . ~· 

. ~, ·e.at-orto.be ~aten, orto•dieof 
• : ;llUnge_r_to ~void being e~Jen. • 
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· Figµ,e' 1. To . eat or be ea1e11 is the dilefflll!a thqt 
• ·' , faces animals ar ·every mament of their lives. 

:-1HotY _do they keep bn the lookout far possible 
-~. predators and searc~ for food at the same time,? . 

>'J'or the prairie dog1 ·an Amt;;can ·rodent, ·the 
·;-:preferred strategy 4 group surveillq'!ce. Several 
• ."jlairs of eyes are .better lhan one pa1r andWhe11 

';,';:f~c.qlle1:t1v~ _vigiltJrJfF. increpses tftere .is)es Jp.,4/-
• .:1• ,., , • , .1 .• ,, ,, . . , • ·"' ':<: , r, .,,:, v1dual1y1g1/a{li;;~ (Pbg/ograph,: Jacpnf!)., . 
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Group surveillancle means that the members of the 
group trust each other • • 
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I n the animal kingdom, almost all ani­
mals are a potential source of food 
for o\her species. But prey is not al­

ways captur~d and every predator is not 
·-successful in every attempt t9 hunt its 

prey. In this constant combat between 
predators and their prey, predators who 
have developed better hunting strategies 
manage to survive, and better-armed prey 
have greater chances of escaping from the 
clutches of these enemies. . 

The prey have several strategies to av­
oid being captured (and then eaten!) at 
their disposal. For some species, the best 
form of defence is morphological adapta­
tion, like possessing sh~ quills, ~ hard 

delicate balance between µie time de:-' on the surroundings is thus reduced and 
voted to the detection of pred~tors and . _the creatures are no longer forced 10 imcr­
that spent on feeding themselves . The'· rupt their search for food very freyuc:nt ly 
choice between dying of hunger (due to when there are many members in 1he 
excessive watchfulness) and dying a vio- group. Such a group s1ra tegy as>1unc, 1ha1 
lent 'death (for lack of watchfulness) is a each individual will play his own role in 
cruel one . keeping a watch on the surroundings. Ii is 

only then th at there can be greater n dlcc­
ti ve vigilance and Jes, individu al vi~Ji .111ce. 

Although th is seems very attrac1i, 1.:. 1h­
' From· p theoretical poiot o_{:vjew, this , ·ese mathematical models cunno1 int eal,t y 

dilemma can be solved quite.easily by.pre- resolve the d il emma facing birJ, .i11,I ;1111 -

paring mathematical models of vigilance mals • to go wi thout food o r 10 hernme 
b_ehaviour. According to studi~s carried somebody else ·s food. These creatures 
out by two English research ,workers of work out their own solu1 ions though 1hey 
t~~ ,. Uniyersity of,. -!':lottingharli, • . .P-.. • are no t expert c~lculators. Since vigi lance 
. • ' . ·., ... '. . 

"r-f'fr. ~-;3=·~ -~1: f~>~--'""~'tf-~~~t:••"·.:_ ·~t:;-;:- . . . 
1 ..... _, .... {-~~-;-;, ... •. 1,-~·'",·· ;'. ,::~ • • • • • 

shell , a repulsive odour, an .~pleasan_t Tlwm_p&on_. an~ P.:; t,en.drem, since pre- · _beh aviour in 1he fom1 of visual scun 11 ing 
taste or some· other c.unouflage.' Other datdrs a tar.fWflt;ll !hep,ri yisnot i igilant, _. of the surroundings is easy to obse rve in 
species are·not provided with these means . ·.t\l~ iq_terv?):,petwe~n, !h~ '. J:Wci'periods of_,· many ~pecies , i_t is no t difficult to observe 
f9r defend4ig themsel~es an4 ~ey .pc;- 'V.at~hfuln~~ should l),t; .Jrss th<1n. the tinle ho.w they conduct themselves. However. 
velop special behavioural paitems to av- taken by a Ptt;dator tq attack1~-The data. rigorously cont roll ed-observation of 1hese 
oid their predators, like the warning cal~ ~ollectedJ hrough the observation of o~- . creatures over long periods of lime and in 
emitted by many bircjs, hru:assment_ofpre- tricpes, SJJ.iin:o~s .and qts ·by several diffe-' all types of weather is not always reward­
dators by sw_al)ows, ,pr jumping in the rent tearns '-!la.ve ma<;le it possible to de-. ing for ethologists. Bui such methodica l 
same place by ·some species of pzelles. in Yf.lop· ! ~~gge~~}'-':.~· -~qcorping· ,to_ this ; observation provide~ a wealth of infonna­
order to locate the cheetah .,, Like th_e . 111_9pelrtb'.~ b,, i ~t!~Y:~ ,:f(! i_"d_eUfing _a_ , Jion. on the significa~ce of vigi lance be­
gazelle, many _other ~una!s ri:!Y ,_C)ll !heir Rfep_al<lt tq l?f. .Jp!! ; P,r,i:.y, J? e_'!.lor~,_theJf . ;jiJ1v1our- and the vanous parameters to 
abi lity of locatmg the predator, l!1 orq~r to .. iuirrp u!1.cJ111~f. ll~"1g.~g4li!,!: ·IPtef"p]s . . \Jr :"_which_. p ::eyed creatures have to adiust 

. be able to subsequently escape: Locaung ,_> 91,~unatel~ :f,J~~ ., ] lmpl~f~!W.>d~l hl\5; a -·· t~elf. • ,.· · . • . 
tlje pre9ator by yisul\l el\plqratioi;i is of . !""a tor, ?i~9-cjv~age· in {qatijt ¼-D91 really_ .'/ ::As . for looieout strat_eg1es. research ;;1 

• crucial importance f<;>~ J urviyal,, .. ;nie . t!flpO~~tblf ,fo; ii _pn:.dator to precj\ct_ the • ~ork~rs generally confi nn the group 
sooner a prey locates· tts predator, the $-~~uc,nw _of,\1J~e_rv<1ls ~eparatmg pen_pds ·; surY~tllaoce model we have bnefly out­
more effective its behavioural s~rategy for- p f ,}"alchfl!lnes~.-.lp fa"t, it' is· 911itc; easy tQ • lig.ed ip the preceding paragraphs. During 
evasion (fig. 1). KeepiI)g a close:watch on preflicn !Jes~ iq1ei:v,~!~ 'if;thetllre ·repeti, ,' a ~lµdy of the vigilance behaviour of wild 
the surroundings is UDdoubtedly an activ! tiy~ and, \he' ptedatQT. l!!(lfely has. to wait . brpwn hares, two of us - P. Monaghan and 
iry of the greatest importance for animals for •_t_h,e_ right mo~en\ _!<\. Jpn~ inti rval) to ._ ~ - Metcalfe - recorded the proportion of 
but Jt can also be very dangerous. The uac)r-11s pg:y'(f1g. 3) .. • '., ' . . . •: , .. tHne spent by anunals on keeping a wa1ch 
detection of predators and the fearch for , • ,n '?~d~(l,9:a~vf.a:l~~fl.lll~ ~if!\!;!:!> co~ : ,. ::p n _their surroundings while feeding alone 
food on the ground_ (by pecking or graz- pr?~ • P._~ w.,ee1J!1_$ e,~,t}lll~t gt :0Je9,1 to . .y_o~ Ip.groups of about a dozen members_ at 
mg) are often qwte mcompal!ble (fig. 2) . . lg.pk! g'1J1.Wi9r• p{~ll\O f : d }i)e~JµJ19 .-H lie~ ~ost~. When the number of hares m­
A creature cannot simultaneously look ~P,l:J\ ,i_, . r~hi!l~Js> ,4¥#1P,~s,f~rt;ll,t§;- i:rea~es , . the time devoted by each 
for food with Its head _bent down and scan tur~¥.ilD :r~sort Jfl ii~ o~p ~!,fat~zy rat~~fQ) Tle,ipb_~r to keeping a watch on _the s_ur-
11s surroundmgs wllh HS head raised, ~o as th&n . md1v1d11al f t_T.~ t(:gtf S- ' p r~~tures_ ·1!1~:.' r.oimdmgs decreases and collective VlgJ· 
to detect the presence of pred,1tors. Ad- larger ' groups_.keepmg a watcp '9Q· the.iv · Ian,~- (or the proportion of nme ,n 1111-
ded to this is the fact that the capacity of surroundings separately' <\re more effec~· '. nut~s when at least one hare is on the 
birds and an imals to simultaneous)y pro- tive ; since at least one member of the ' lookout) increases (fig. 4). This is due to 
cess information from competitive grQup, i~ _bounsJ to be vigilant at a•given the fact th at i!) a group these creatures 
so urces (in this case, -information about moment. All ' things consiqered , sev~r;il . sqm thei r surroundings at a greater fre­
predators and food) is limited. Faced with pairs o( t'J,e~ are better th;m one. The )ime . quenc;y than creatures who are searching 
1hese constraints, they have to establish a spent _by each individual to keep a'watch for food on their own : Searching fo r food 
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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
l'ersity of Newcastle and J.L. Hoogland of 
the University of Michigan 

---respectively 7- 8 • 

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

P!Jhe jo_b of watching out for predators. 
In anthropomorphic tem1s we may say 
that the creatures must have ft.ill ·confi­
dence in eacli"other. But why dolls cheat­
ing (like b#ng part of a group but not 

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 esC\lpe 
its clutches. We may therefore conclude 
that cheating does not pay !llld cheaters 

• don't prosperl • 
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 
it1 groups consisting of individuals belong­
ing to different species. Can they tnist the 
members of another species to warn them 
of the approach of a predator? This is a 

doing one's proper share of sentry,puties) Figure 3. The obser- • 
not pay? Intuitively, a creature blllmviµg vatioQ of ostriche4 
in this fashio1,1 benefits in that it is able to shows tliat (h~:. 'in-

.. · terval between ·two 
de~ote n;ior1,:<ti.me .to the search for food. periods of vigilance 
Tlus problem was analysed by T. Caraco's during which .the os­
America,n, \e!lIJl.iwhich calculated the risk tric/1 has to rjase· its 
of predation fllC<!d by:birds pecking in a , heat.I to Sffs_:if. there 

, 11. · t· •· . 'II , ,,µr,~, any,. -ptedr,tors 
.. group, WI.,\ __ -,respec. tQ v.anous surve1 - •• around, are irregular 

. ance strategies9• The n:su\ts show that the ' (distributed accor-
best strategy is to see what thi; other mem- ding_to .a negative ex-. 40 
bers of the 1,roup are doing and acljut ponen11a/ law). Con- - .l!l 

, •• 'L "! b h . th . . . trary to w?rat m,a11y -~ • 
one & v1g1 ance e av10ur to etrs. authors claim this ir- ., ·• 

Thus if a bird observes that its 11eigh- regularity, d~es 1101 .5 
bour's vigilance frequency ·is comparable prove,,;./h~t :111~ crea_­
to that of a solitary bird (which does not lllres,(i,exp/ore; ,1he1r 
th , . th · II . . . surroun9t11g~ m . a 

ere,ore mcrease e co ecttve vigi- random'or:impre.d1c-
lance ); it should slow down its OWll fre- table maiinet, • •!?.lc1-
quency of scanning the enviroµment. Fi- lfUlly, the:~equtnc&oj 
nally all the members of the group will m_tervals IS qmte"P,re;_. 

' , . . • d1cta_ble, tire ' Jlro,. 
gradually and contag1ously follow the portw11 between ··th~ 
same pattern of vigiliance. As a result, all time devoted to. seai­
tbe members including the "cheater" will ching for JoQJJ and 
lose tl1e advantage of being in a group. To watchrr,g . the • sur­
. b . II . . .1 roundmgs /S perfectly 
mcrease t e1r co ectJve v1gi ance, .each adjusted to the nega-
one of the members will benefit by in-· tive exponen1ial law. 
Qreasing the frequency of his or her own For example, the_ fe­
vigilance. The ones that cheat as weJJ as que11ce A·A-A-A~A-

delicate problem 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 tupistones 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 1°. When they fow1d themselves in 
the neiglibourhood of birds larger than 
themselves, die srnalJer birds who are the 
preferred target of predators, behaved as 
if they were alone and were more vigilant. 

Figure 2. Th~ lapwing· can~ot peck at the 
ground with its· head· bent down and keep a 
watch Oil its suroundings at the same lime. Th­
ese two activities are incompatible and it has to 
choose betwen them. The sequence illustrated 
Oil the left shows the alternation betweell the 
search for food (RN) and keeping a watch (S). 
Such a sequence enables 11s 10 obtain the maill 

. indications used in the analysis o/ vigilance be­
haviour, viz. the proportion of flme in minutes 
devoted to vigilance, thefrequellcyofvigilance, 
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 u,:1de,stand how a 
creature can establish a delicate balance in order 
to find enough time ·to feed while protecting 
itself from predators. 

. •. , A-!1-B,C-D may be 
the others add to the nsk of fallmg prey to repeated sys/e- m ~ ~ ® w 
l!- predator. the member who is the first to matica/ly,, duration of inteivals (in seconds) 
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Some species talte turns at guard duty 

(ll)A. 
Gaston, 
Anim. 

Diriiieircnt members of somlil species take 
b1m9 a~ gmu·d illuty 

One~ solution worked out by some crea­
tures is to take turns at guard <;luty so that 
while one member li:eeps on the lookout, 
the others can search for food. The latter 
can thus feed themselves at ease, since 
ih1.y do11't have tci interrupt their feeding 
I,, Io,,k out for predutors. The existence of 
si.JdJ sentries means that the group is rela­
fr1dy stable. A sentry cannot feed itself 
while on guard imd it m,n only feed if each 
of !he other members lakes its tum at 
EUardduty. Thisisthecascwith the.Jungle 
bacbler, a species of bird living through-

Figure 4. Like 1he prairie dog (fig. 1) 1he wild 
!>, own hare 11/so resoris /0 a group s1ra1egy IQ 
look Oltl foF preda101,· while ii is feeding. A 
swdy of its vigilance behaviour reveals lhat it 
,pends less time on locating predators when 
,here are more members In the group (A). But 
co/h,ctive vcgilcmce (that fa· the. proportion of 
time in minutes when lll- least ()fie hare is vigil­
a111) grows with the increase in the number of 
111e1nbers of the.group (B). 11,eseurchfor food 
in groups fs therefore advml//lgeous for protec• 
tion from preda/ors6, 

........ ,.,;-"' 
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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 11 • It is believed that the 
older dominating birds more experienced 
in the search·for food devote more time to 
vigilance than the other members of the 
group. The studies conducted in 1985 by 
R. 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 theri,,­
fore requi.!,'.e less time to search for fpod 
(beCf\US(,lJhefr motivation !n thii!. direction 
decreases); they pan thu~ spend more time 
on keeping a watch • on their 
surroundings 12, 

The time di.vottld. 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 ha\ ing 
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 13. Since the female looks after the 
incubation of the eggs entirely on her 
own, she Is In poor physical shape uftcr 
the eggs are hatched. She must therefore 
eat more than the male to recover. The 
male makes up for the timeJost 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 cent!'c than 011 the 
• periphery 

The difficulties a creature encounters 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, -S. 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 
vigilan~e than those looking out for prey 
whose colour merges with the soil (and 
are therefore less visible) 14, 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 16. 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 easi!y16. 

Similarjy, D. Lendrem of Oxford, has 
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Figure 5. Predators like fish, falcons-or cats prefer to auack creatures found 011 th., pedphery of a 
group. Thus creatures that are likely to Jail prey to the enemy adjust their vigilance behaviour to suit 
their position in the group. In a group of starlings, the birds in the middle (white dots) have w be less 
vigilant than the birds on the edge of the group (red doll). When the n!lmber of members of 1he group 
increases,.there is a decr~ase i_11 iiidivid11al vjgilance /as in figure 4)122!, 
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shown that doves change their feeding • • they flee. Juncos also adapt their be­
habits when they have to keep a more· haviour according to the number of pre-
c4re(µL watch•· pr,, ... their .. surroundings, '. dators as observed by. T. Caraco's group, ( 15) M. 
When".t~llftl is a preclaJci1·.fn the vicinity, . ·who used trained falcons in their ~;,i;;ski, 
doves ·~eek (ess often bp.t ·tor ·longer • experi~ent20• . n,1,;,v., 32, 
periods each t1me17. • • • The time devoted to surveillance and to 1157, 1984. 

The time spent by a creature in kel)ping • the search for food is not only determined (16) M. 
a watch on its surroundings affects a com- by the risk of predation. It also varies as a ~~i1:~~i, Il. 
promise, and varies according to the im- function of the food intake of a creature. Nuu11 e, 275, 
portance given to rival nee\is, the n!;led for The greater its need for food, the more 642, 1978. 
food on OM hand and.the need to protect time it devotes to searchingforfoodatthe (17) D.W. 
itself from predators on the other. The risk of exposing itself to its predators. 'Ibis ~~~:em, 
time allotted to various activities (includ- is very well illustrated by the behaviour of behav., 12, 
ing vigilance) is flexible because.the crea~ • migratory birds during the period preced- 298, 1984. 
ture has to adapt itself to changes in it~· ingtheirdepartiue, Longmigrationstake (IB)T. 
surroundings. When the risk of being· upalotofenergy, thathastobestoredup Coracoetal., 
captured .. is greater, they ctevote. more by accumulating large reserves of fat ~~t•. 97

' 
872

' 
• time to vigilance and less to sejlrchlng.fof, (upto ~0% of the no1mal body weight) to (19) K.A. 
food. Among the·.nuinerous research pro- ·, be 'abl_e to withstand the journey. Birds Sullivan, 
jects devoted to the study of this adjust- build up these reserves by devoting less Anim. 
ment of behaviqlir when faced with ri~_ks,., . time to vigilance. The study conducted by fJtr!is!~• 
one of the mo~t illustrative is the one un." 0 .'N., Metcalfe'and F. Furness on tumstones . (20) T_. 
dertaken by'.L Car4c9on theyelJow'eyed\ migrating from the western coast of Scot- • Caracoetal., • 
junco 1 0• This small bird is a ·native of ·. land to Grepnland and Canada cove1ing a Nature, 285, 
North America and no1m~lly Jives on the , distance of ab9ut 3,500 kilometres, shows 1~~) i!r:: 
ground in sma_ll gro'1p$; in w9oded arens:: i that 1he_se birds· prepare themselves for Metcalfe, 
If it notices a predllt9f (like a falcoQ}'in 1;, theirjqurney by reducing their vigilance. ~-W ·' • 

. the vicinity, it flies awayqujc_kty· .. towi1i:ds .. duringJh9,three weeks preced~g their., ~~l~:~kcol. 
the nearest tree qr bush •to hide Jtself. A·- departure;- On the other hand, buds that sociobiol 
classic more of behaviour, also observed· do not migrat1,do not show arty changes in 15. 203, 1984. 
by the American scientist K.. Sullivan their nonnnl vigilance behaviour21 . (22) !· 
among woodpeckers is that birds are most The huriting technique of predators :,•mun~~-
vigilant just before they fly away18 , As • also affects changes in the vigilance be- ;~;,~:.: j;jm. 
shown by T. Caraco, they adjust their ha\'iour of their prey. Most predators at- 634, 1980.' 
vigilance behaviour as a· function of the • • tack creatures found on the periphery of (23) f .G. 
distance they have to cover to seek .shel-. the. group. Either they attack an indi- !o~mso11, 
tcr. So tlle, farther they are from a tree or a· vidual directly. or they try to separate it 0;~:~. 29 
bush,'· the more vigilant they are before from the rest ~f the group. These 1actics 1036, 19s1'. 
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When their range ofvision is r~stricte(il; animals have 
to exercise greater vigilance • • 

.?,:',;. 

are used by fish .. falcons and cats, But brig{1t plumage·ancl are more vigilantthan • 
whatever the tactics employed, the ct~a- the females 24 ; When they sleep on the 
tures on the periphery are more exposc;cL banks of a river. d_ucks are faced W:ith the 
to predators than those in Jhe centre of, .. •same problem as when th_ey are)eeding. • 
the group. They are alsb'moie vigilant. 'They have to wake up from:troie to time, 
Thus. st~rLings looking for food on ,tj),e. ,. openinw,Jheir;f}yes (or just '-6ne eye) to 
edge of thutoup have-to be more vigilaiit\\tl}f!ke sl!re. that'· there is , no predator • 
than thos~~'irt;;,the centre22 (fig, 5), This':v'a'i·ound. '8µt even duririg.f,l,e_i;p, males are 
result also applies tooiher creatures in the • more vigilant_ than femali!&-~J31tt qnce the 
animal kingdom which are quite different mating season is over, ttiii{male$ moult 
from starlings. J, Robinson oftheZoolog- and acquire a brown plumage;that·i{less 
icnl Research Depurtment of t)tc Smithso- . .conspicuous. From then on their vigi11111ce 
nian Institute. Washington has observed behaviour changes and thi;t, iiave more 
that capuchin monkeys living· in the time to sleep (fig, 6), Theit,ii8ilance be­
forests of Venezuela are always more vig-. haviour is the_reforf 9ei➔Yinined -by 
ilant when they-are at the edge of the whether they are· -~~~1ly.no(j\:ed l:>y the1r 

. group than when they are in the middle 23 . predators. . . ·: • • • .. · : c,·•· 
The fact that these creatures are not so In the jame ,manney;:-vigilance be-

difficult to locate by their predators also haviou\ ,also dept,ridfon'the ability of the 
has an effect on their vigilance behaviour, prey to locate their predators. This ability 
Among ducks, the females warming eggs 
have dull coloured feathers which make 'Figure 6. The creatures that are the easiest to 
h l . spot are the most vigilant. The m_ale ma/Iara 
t em ess conspicuous.- On the other: d_i uck wears a brighily coloure4plurna[ieduring 
hand, during the muting season the males the mating season af!d is therefore forced to 
have brightly coloured feathers which: keep a closer watch on its surroundings than the • 
makes it easy for the predators io find dull coloured female. After moulting, when the 
h D L d I h male acquires a dultcoloure4 coat, itcun reduce 

t em. , en rem has s 1own ! at among· its vigilance, This behaviour is observed both 
the mallard ducks the males modify their during, feeding and sleeping. (Photograp,11 : 
vigilance behaviour on account of their : Ja_cana). . ,,:: ,, . • _ • . -: •· • 

• Figure 7. The vigilance behaviour of birds de­
pends on their ability to spotyrerlator, which is 
determined by their range oJ vision, In the case 
of tumstones found on the Scottish co,w, their 
range of vision ca11 be reduced by the presence· 
of rocks. In this case (A) its vision is obs1111ctetl 
by two rocks in the horizontal plane, for a total 
angle (a+b) of aboutlOZ'. In the other case (B), 

. the vertical angle is reduced to a grei,ter extent , 
Of! the vertical plane b)' the rock on the left than 

• • by th~ rock 011 the right, 11,e birds adjust their 
vigilance behaviour according to the visibility 

· conditions(C). For example, turnstones devote· 
. most of their time to keeping a watch with their 

1 heads raised while the/ are feeding when their 
' range of vision is less• . • • • 

• • is determined for example by their field of 
vision. In coastal areas, the range of vision 
of turns tones and violet sandpiper may be 

• reduced to some extent by the presence of 
rocks, In these conditions, N. Metcalfe 
says, the birds compensate for the de; 
crease in their range of vision by increas­
ing their vigilance by raising 1heir heads 
more frequenlly when searching for 
food2!l,These ·coastal birds are generally 
found to be Jiving in group~: which may be 
attributed wholly 10 increased vigilance 
for .the detection of potential predators. 
We know that creatures living in groups 
adjust lheir vigJlance behaviour accorcliug 
to that of their fellow-creatures. II may 
lherefore be assumed t!mt, the increase in 
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vigil!lnce, when the range of vision is re-/cm' .the;V:ctomirn:mt:~;:_;.iu'iim11l!!/i!1 fthel .pent tow~rd& the-gro1md the macaques g~i,::;ki, 
duced, is also partly. related to the pre• _. group,9; As for the::c;aj:lu~hin monkeys'of;'; pick I.IP ~vi;i7ffower s~eds. Whe!l they have Ar,im. 

sence of fellow-cr~ature_s_ in' -t~e.- ~rP_._AR(_P_L_ Ve,n_r.Z.U$lfl;,:.J __ •. R,opin&QP,_._ 't!i~~)9,fi.;nq,gu_ .i_;_,_\i:C:?ll_~ft __ ed_. 11,ha!)dful,_ -t!l_ ey e?,,. t. them with Behav., -!1, 
.even tr;> t~e detecnoo 9f .th\: prey), '1 ',;/i' :~ ·, how mucl). unport~P~!l w114'.~x,;:1ttcrl99,~~)". Uie1r;,he11d~ nused whll~ Iookyig around 244, 1983-
. 1 'J ·' ' • , •· • •. •. ',::: .. : ,~ ': : ,1.-i-,,, 1 ( '. Ing qµtfqr.pre.i:IMot~; l<:~1Jpi11g ij w.atch Olli 0, til.eJll for a -few1st1conds>Thus the search ~~:!i?.: z. 
)Vh11t 111>.out primate6.?·: ,h/// >;, ': ::;!' • :,(: ,,.fe!lciW•cre.11tur¢s, .(p~rti~ularlY'~IQl,ltSicjefe;,; fo,f'foqd (llt'least'jts final phaseinv9l"'.h!g Tierpsycho/., 
• , ' •··. · · . ' ·• ,', •. · ,._,·:n~::,,i;,_: an~ doniiri~rit mem)Jers◊.f,!h6.gn;iup)1U11i(:;its ci.irismription) _and keepjng.ll watchout' 67, 45, 198S. 
: We 1h11ve. sa_id a gre!lt deal ·about .. yigi, • • th\! vigil11nce n:q1,1ircio \o,find foocl (fruits( -.. ~r~ not !W iµ~.QI\lpatit/1~ as it w,qulg s~~. C28l D.l'v,t. 

lance against predators, that has been. tb,q . 'and in~ects).2~; The results'<ifthi~ res.;11rfhl ,: ~t fir~t,sig~t. ,; ; ;'.;' ,. • , . . ~;~t~~: ,, 
subject' of m.any 're~eari:h,' ~i:og.allUlles. ·:, w,9:~ci ~J1ow IP,!1( u,n.<1,epJ1(~0,11;9,iHo,1J~ ~\J .It is;1wt qnly the ~onditi~ns in amaca-! . Ar,im.· 
On _the other l\an __ .d, .Jhe y1g1h,u:1~e•11~~ll~n • wl11,G!Iil~_lllape h1~ or,sezy.i_,119u,s_f_t.~e_. \Yl·p1 .. -.le 9u~resexwe tb_atwe mteres_tmg for ~alys-'. Belwv., 20, 
sary for the detec.t1on of prey and the v1gi,- ; lanc_e l:ll' .~lie. 9ap~1,hm, moJJ.15.ey& W~f, ~b • mg •the•beh~v10:ur concemmg s~rve~lance 463, I9n: 
lan~e of fel19.~-cr~~tur.es has:nof beeMh\: :',Jecte_d ma1oly a~mnsq~~~d!itors; '·~ • ,, •• .\ 'l ;:'fl~er fellow-creat4~es; frornth1s pomt o! ~!l:~!·., 
subiect of !l d@Wled.study, 'As a rq~µlt, ••' • The study bemg C!lmed out atprese~ . view the ob~ervatton of I} "particular" al., Al,im. 
informati,qn ,al~out yigjlanci:'•invp\vec:l ,ifl/ ,1by onl)'9f tp~.!lle)llbQ~._!)f 99TS1"C>l;IJ? {J;~f{'c species.cvi:i:.,human beings, is.equally. i_n• Qehav., 26, , 
the location of prey is very· fragmentary Pe&pPrtes).on B,arba1-ywac1.1q'!e~l!vip.gm :. teresting. About ten years ago, ;while 933, 1978. 
and . limhed only. to birds;:Uk~ plove.r~ l.' a -te~-h~ctartl--res~i-y~)n,:fr11Uc~;. sugie~~(,311~ly~ing fil~s of_versons in the process of . ~;U.tibes­
stu?1ed . by M. P1~nkowsk1 of Durh~ 't~!\tit ls:1;1~c;s~l\/,'Y lo 9ieate,~pe;:1a\ c<;mlitff eatmg; L •B1bl-Eibesfoldt, ~ Gelman re- feldt, 
l)n1ve,~1ty (U-.K,)2e and lapwipgsstud~ed \ t1on~(byfi1tenng;9µtur,wa,nt~.~~lFme~t~), l search' worker l}~W•the Dm,.ctor of the Gmn1issder • 

• by.~, Metcalfe27• Jnfom1ation c?nceming, .• to ul)derstiil)d Jl)e otb:1.1i:, ~mcti<ms o~x1gi1 ,: Centre fof llesearch 6~ Human Ethology vergte1• 

vig1lanc1; • pf feU~w-creatme~ 1s equaJIY, .:J.Ja!lc,e, b~~I\Vl(?Uf1't!~~ tJ;t1s pomt !?f V\eW !\ 'kot ~\l Ml!X ~Ian~ ms,u.tJJte, inade the fol• t:,'Ji~'Ji':m 
0
,. 

.scarce and essentially limited to ptjmates-}; . .re,serv!! 1~ ·alrnost ideal., As:there. al'!i: nq :; fow1ng obser,vat10ns ·:!after a few mouth- ·sch,mg if, 

oth~r 'tha~ ~u~ans. Am?n~ the ia!apom, : vre.d;:tt.Qrs,·)l\e!·se."rl:b .f9,r:,foq,L~pes-ijo£ \ full~ ;lnqiviqtials ra:ised 'their. eyes fr?m f>!unicb, 
n:ionkeys h_vmg m gro11ps t_l} equ~tonal 4V.; .pose .. aµy ptQ\JI.~ws· (~unsfl~w~r. seed_~ are· ' ~~e1r plii,tc::~ t? I.ook arow!da0 .. Ac<;<>rding Piper Verlag, 
nca, duts1clers 'are subJected IO stnct. strewn 011 the ground) ang .themacaquesl to, I. Eibl-Elbesfeldt this behaVJour is ::gM 
surveillance as sho\\'.n ~y two British re,)_ vigilMQe is dir!;!cted main!Yj,t~warcls.J:hc~ , ~µtOl,lll.!.ii1. b!lFilll~C, J,1.1,11Wlll'.J>eings fqce n~ Argyle:M. 
search workers of Bmmngh.an:i, P . .Scru,., •. tellow•P\'eiit\!resfUlJ,e ~e91;1enn!)l:ctsm:lop.~ . • danger when they !Ire -eating. But as M. Crook, Gaz~ 

. t~n and J_ .• Herb_ert2•~. 'A survei!lance;f inent_ .. :_~ ~_-_if>.;'.*. fs' ::~ehA~otirl,'J· __ ~luo/ates_i ._Argx. le: of_. Oxforc.t Um.·vep;itJ:1 ljlld M, • and mutual 
hierarchy _ts established -beC!)use tq.e low-.. petfi;ct\y]1ow .. tb~se:'11nuni\ls- ornv; (It !IA-; Crook of Swan~ea (U.K.) have shown, gaze, 
.rankin,g individuals in the grqup are m!)re ·, t{fectiv~._ CPl.llJ,lrQm~¢'•~enyei,lp,_'.Y}gilance· .•. the. dur11tion,-and.frequency of looks di- t~,fv~!tfye 

. watchful than,-the others t111d ke.ep,ori !;lye, , ;i.111d; the, sear<:Jr,forJo~d.,,With:~etrhe111is.. ~ecte~ tQ other persons yair a sreat deal, press, 1976. 
' ' . .., • . ... • '·' '. , ' . ·' 
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An ethoktgistwllowrot't .- ·,.,.·,; :·_i· ·)','·\la,::--/ 
11omio '\1@111(1 . • • • ' • • 

depending on the situation and the indi• 
v1d1.1als concerned, to be able to conclude 
that thete 'is a cenain "autmrlatism" in 
visual exploration-by human beings (or a 
vestige of the evolution process) that does 
:pot sel'Ve any purpose ;my longer31 , The 
study pf the adjustment of such behaviom· 
tp -different situations lllld the· inter•. 
lndivii;lual variqbility (for ~ample, obsei-:. 
va1ions being carried .ouf by /,·P,. Pe• 

. •~portes in a university libracyJeveal the 
female .students tend to.Joo). around tllem . 
longer thim their . male c.oim\erparts) 

• should provide ample material fo~ a more 
detailed analysis o( vigilance. behavipur,. 
µnder conditions where there are no sq-)' 

. \called predaton, llfow;td: }Sp-called tie,·~ . 
. ca11se, ai:cording to PlauJlls (254 Jo 184' 
B.C.),· an ethologist who wrot.{l comic 
verse in his spare time, eyecy 11111n is a wolf 
to his fellow-men. • • • , •• 


