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te};fg%srs;zz. ¥elzlleglilrtls§;§l<)1welling C. plana, however, Pagurus selecting shells occupied § o
‘ could possibly constitute an obstacle for comp}ete symbiont species and rejecting shells et

withdrawal by a crab into a shell with limited by others. :
space, a possibility supported by my observations

of preferred shell-weight), the crabs might have Reese, E. S. (1963). The behavioural mechanisgy) diciting such a response ? Blest’s (1957) work

: : lying shell selection by hermit crabs, Baks i for several small passerine species

been expected to select shells with C. fornicata 23’1’ o126, ; th::t,e B emition cuss are relatively

. since the symbiont would increase the total Ross, D. M. (1971). Protection of hermit crabs (i S cy B e auihors (o
weight closer to a preferred level. However, spp.) from octopus by commensal sea ae In comm - o 8

the results indicate that this was not the case. (Calliactis spp.). Nature, Lond., 230, 40 1970) he stresses attributes like circularity

Volker, L. (1967). Zur Gehdusewahl des b are so general as to be possessed by

Observation on naturally-exisﬁf}fg sPeCim‘?I,:S ferkrebses Coenobita, sclaegoh; Fi)rslkéa[ om any vertebrate eye. Coss (1972 and in
indi a difference in epifauna exists Meer. J. exp. mar. Biol. Ecol., 1, 16818 ! ! ; =, :
gldlcate tIIlrzin:t shells and shellsp occupied by Wright, H. O. (1973). Effect of commensal hydi I:“m) 1dcnt'1ﬁes pclfrednesst _hOI‘lZOI_)tal
etween empty ol that the hermit crab competition in the littoral a fation and circular concentricity as im-
hermit crabs(.1 One rlmgt tt }?ssuinet_ e Texas. Nature, Lond., 241, 139-140, mt ‘recognition cues’. While such features
difference is due merely to the selectiv - . : B . ococnition they can
G Rl e e i o iion ovem})er l?g%-rﬁgd : Aﬁﬁ"" we]]l)ebcs:llgcfient.yHow. forginslance, Izlight
a hermit crab. On the other hand, as this study second revision 3 June ; MS. numbers i I b distincuished from those of

‘ gifics? Further, Scaife (1974, 1976
L 200-206) using great tits (Parus major) in
L extended replication of Blest’s (1957) model
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Blest 1957) or because of an aversion to
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THE RESPONSE TO EYE-LIKE SHAPES BY BIRDS.
EFFECT OF CONTEXT: A PREDATOR AND A STRANGE BIRD

By M. SCAIFE

Laboratory-reared 40-day-old white leghorn chicks were placed individually in an arena
dummy bird. The dummy was either a predator (kestrel) or a strange, non-predatory species

further distinguished by the conspicuousness of the eye region. The hawk’s eyes were either
tact (conspicuous) or covered. The kiwi’s eyes were untouched (inconspicuous) or accentuated.

avoidance. Enhancement increased aversion to the kiwi. These results indicate the potential

of the eyes is a significant contributor to their
stimulus value. This suggestion would seem to be
at least partly contrary to the eye-mimicry
theory of eyespot function unless, of course,
one assumes that context is only operative by
increasing general alarm regardless of how it
does so. However, the importance of specific
contexts is demonstrated by the work of Curio
(e.g. 1969, 1975), who showed that there is
often a complex interaction between stimulus
features. For the pied fly-catcher (Ficedula
hypoleuca), the stimulus potential of the eyes of
a pygmy owl (Glaucidium passerinum) depends
heavily on plumage characteristics. Therefore
it is relevant to investigate contextual deter-
minants of response to circular and eye-like
patterns. It was thought convenient to do this
by exposing chickens to a predator (a stuffed
hawk) and a strange bird (a stuffed kiwi) both
bearing the same (glass) eyes. A variety of other
situations were also examined. These tests may
be compared with responses to similar eye-like
shapes presented in isolation and this in turn
with a control stimulus of rectangular form.

Methods

Forty-five, 40-day old, male white leghorn
chickens purchased at 1-day-old from a com-
mercial hatchery and communally housed in a
windowless room were maintained on a 14-hr
on/10-hr off photoperiod at about 20°C. All
chicks were healthy and habituated to the
proximity of humans.

Testing was- performed in a room different
from the housing pen. Birds were transported in
a box in groups of four or five to the test room
and placed in a wooden holding pen of approxi-
mately I m3 which contained both food and
water. They were then left undisturbed for 30
min to settle down.
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i from 1-9-cm
The testing arena, constructed !
chipboard, measured 2 X 1 X I m high. ’lgélre
floor was subdivided, using X blac{c1 1(1{1(1)(0?1:'3 o
into two halves 1 x 1 m. A small
lrgggpoint of one of the long sides allowed
introduction of subjects into the arena.

' Tests were conducted as follows. F1rst1ydth%
' stimulus to be tested was placed at one }clan od
the arena at the midpoint of one of the -erén
walls (Fig. 1). Within a group of subjects gw1 "
the same stimulus, half were shown the_: stlr{n];_ud
at one end, half at the other. An 1nd1v1duz;1l 1rd
' was removed from the holding pen and 1()1 ace !
in the arena through the door. The Dbir \évad
left for 10 min while its behaviour was r?coy de
with an inconspicuous ovel_rhead te.CXISIOI;
| camera. At the end of this period the bir 1 C;ya
removed, marked and returned to the ho 1ng§C
| pen. The arena was cleaned and the next tesd
| initiated. Each bird was tes_ted_ once only,B :;11(11
all tests were completed within 2 days. Birds
were selected randomlydfort lnt‘:lusix?i?hwfil}i’l% 11?13;
icular group, and tests
= S’ggluli weregalso mixed up in a random man.nef.
The video record was analysed and the bird (si
position in the arena over the whole test pen‘(‘)[h
N noted. The measure used was position w11
I respect to the stimulus. These scores were lsluﬁ‘po%
indications of when the bird was in that ha

[
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Start
point

Danger area

g

I ) Stimulus
' Fig. 1. Plan of test arena.
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the box nearest the stimulus, called the &
area’ or in the other half, the ‘safe argg' &
into one or the other was defined as by
within the boundary. i

s and the questions are, therefore,
e ed for the data in that section. _
et e behaviour. There were no notice-
) e differences between the scores. Almost.all
In addition to locomotion other behayjgul® 8~ tempted at least one escape. The location
were recorded, notably escape attempig: aattempt was always in_ the area of the box
attempt was scored whenever the bird i e the birds were standing for most of the
B Glthough landings could be some distance

fly or run up the wall. 3 Wl . ot
ySeVen stimuli were used. The original & and therefore provides no additional
aation to the other scores.

equal group sizes was not possible g
numbers of birds per group is given in by Other behavioural measures. Notes were
of the postures adopted but there did

after the heading. _ .
(i) Hawk (8). A stuffed kestrel (Faly Beer to be any systematic iialation with
fulus type. Birds in all groups would stand

nunculus) with 9-mm diameter glass eyes
black pupil (4-mm diameter) and yel ith equal frequency when immobile or,
The kestrels’ own (inconspicuous) eye rig warely, would crouch (as they do to the
1efE..i)n'f%‘iF' ¢ ek @, s 0 (R : call). Thc{ehw?]s a sl;tro?(g nmpre_smgn that
i) ‘Blin . ! Subjects with the hawk remained very
obscured by feathers matching those of 2 J.igtthe stimulus over the whole 10 min,
surrounds, ) ) y standing and monocularly fixating
(iii) Hawk longbeak (4). As (i) but i wk from the other end of the arena.
beak obscured and repla(_:e;i (tl)}]; f.ani like th §as less marked in the blind hawk group
starling, 25-mm long, pa}f ; ﬁ‘ dc]{' " pat least three birds hardly any pro-
(iv) Kiwi altered (8). A stuffed kiwi (45 fixation occurred after a short initial
spp.), much bulkier than t}?e lrlx(a\gk, Bive I other groups there tended to be less
same type of eyes as the hawk buf o fixation. In the two kiwi groups,
intact. 1 (4). As (iv) but Wil i, the initial 2 min were characterized
iwi norma . i f the stimul ith onl
brg;?/nlf‘;gsls eyes, 9-mm diameter with nod! :nc;l\laggl%n?. S&%szciue:lltu Stowﬁchiso?hz
pupil. The eyes did not cogltrast vmhti d birds continuously monitored the
as much as those of (iv) but were Still§ while remaining immobile at the other
visible. ir ol the arena. The kiwi normal birds also
(vi) Round eyes alone (8).dA patl;o great interest, with one of the subjects
diameter glass eyes, patterned as LI the stimulus eight times in 20 s and
hawk but PTOPO,rtlona}e%/ la;‘o’fgér d b making several pecks at its eye. This
m(lmnte% o?ha ggﬁi ?V au;ofﬁ e sal (behaviour was not seen in any of the
colour to the arena oups.
as the hawk and kiwi. - of i i the aversiveness of the three hawk
(vii) Square eyes alone (5). A pair OLES I8 was underlined by the behaviour
lar Perspex blocks, 20 X 30 n'}cr}l:’aab " Which made rushes at the wall in attemp-
by side as a horlzgntal palcl;u?llding yello pe and fell(back close to the stimulus.
15 x 10 mm and a surroun = € cases (seven subjects in all from
These were displayed in a similar fashi Broups) the birds’ immediate reaction

Patterns of both (vi) and (vii) were 0 the other end of the arena. In
the front surface with gloss pami‘S. (i e bird actually leapt a metre away.
and contour of (vii) was greater t 'T of this response was not matched

In all cases the stimuli were align |
they appeared to look down the rm.
axis) of the arena, i.e. towards the ends

Other groups, retreat being con-
g pace should the bird land near

Won with respect to the stimulus.
- presented in Table I. This shows
time PEL group in the safe area over

L period. Mann-Whitney U-tests
somparisons are shown in Table II.
SPANISONS may now be discussed.

Results and Discussion

Several specific questions were asHkgd
different stimulus conditions.

one of the measures, position w1t;1r
the stimulus, proved useful in SCPASEE
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Table I. Median Time in Seconds Per Group in the Safe
Area for Total Test Period (600 s)

Group Median time
Hawk 5815
Blind hawk 5135
Longbeak hawk 547
Kiwi altered 517
Kiwi normal 153
Round eyes alone 412
Square eyes alone 359

Table II. Selected Comparisons of Median Total Times
in the Safe Area

Comparison U Two-tail P
Hawk & blind hawk 13 0-05
Hawk & longbeak hawk 12-5 NS
Hawk & kiwi normal 0 0-01
Kiwi altered & kiwi normal 2 0-025
Round eyes alone and

square eyes alone 16 NS

(Where one group of chicks features in more
than one comparison this must increase the
chances of falsely rejecting the null hypothesis.
This has to be borne in mind when assessing
the results.)

(a) Do naive chickens avoid a resting avian
predator more than an equally strange, but non-
predatory bird? If this is so they should avoid
the hawk (stimulus i) more strongly than the
kiwi normal (stimulus v). Subjects avoided the
hawk but approached the kiwi normal, birds
spending significantly longer in the safe area
with the former stimulus, Table II. The violence
of the response to proximity to the hawk con-
firms the aversive nature of the stimulus. Thus
there seems to be an avoidance response inde-
pendent of experience with the predator.

(b) What features of the hawk are important
in eliciting an avoidance response? Are the
eyes important, hawk (stimulus i) versus blind
hawk (stimulus ii) ? Is the beak important, hawk
(stimulus i) versus longbeak hawk (stimulus
iii)? It is of course, impossible to specify the



basis for avoidance, i.e. whether the stimulus,
or parts thereof, are merely maximally novel or
whether there is an ‘innate schema’ for recog-
nition, without the sorts of detailed investigation
that Curio (1975) reports for pied flycatchers.
However, the data (hawk versus blind hawk),
Table II clearly show that loss of the eyes
reduces the aversive properties of the stimulus
although alteration of beak shape was not
shown to (hawk versus longbeak hawk, Table
II). These results are interesting. Von St Paul
(1948, cited in Curio 1975) found that covering
the model’s eyes interferes with recognition of
owls but not hawks in naive shrikes. However,
alteration of beak shape had the reverse effect.
reducing the releasing value of a hawk although
not an owl. Curio (1975) reports alteration of
beak shape, by addition of a wooden snipe beak,
similarly ineffective in altering responses to
owls, in this case using pied flycatchers. Gallup
et al. (1971) describe experiments where covering
the eyes of a Cooper’s hawk (Accipter cooperri)
with black tape significantly reduces (experi-
menter-induced) immobility when the bird is
held down in front of the predator compared to
an intact dummy situation. The chicken, then,
seems to use the eyes as cues for avoidance
responses. Further speculation about the relative
importance of each feature cannot be made on
the basis of these hawk groups comparison alone.

(c) Does alteration of the conspicuousness of
the eyes affect the response to a non-predatory
bird: kiwi normal (stimulus v) versus kiwi
altered (stimulus iv)? The alteration to the eye
region of the kiwi produced qualitatively the
most dramatic change in response observed in
the experiment. While the conspicuously eyed
stimulus was avoided the intact one was some-
thing attacked. The reasons for attack might be
that the kiwi has features similar enough to those
of the subjects to cause it to be classified as an
outlandish chicken. For instance the large feet
and general shape might function in this fashion.
This partial similarity might stimulate approach
in an analogous fashion to the ‘discrepancy-
principle’ (Kagan 1970) postulated to explain
why objects mildly dissimilar from the familiar
should “elicit more attention than completely
novel ones, which tend, on the whole, to cause
avoidance. Another parallel might be with the
apparent curiosity component of mobbing
behaviour in small passerines. Andrew (1972)
speaks of ‘extended recognition comparison’
as a possible reason for the great length of
mobbing observed in many birds, suggesting
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that perhaps the partially familiar (i
vis-3-vis an internal predator SChem
causing approach to the eliciting stimyyg ™

In the case of the kiwi altered, the g

is avoided significantly more than ghe PR R

normal, Table II. There are various g
reasons for the difference. Firstly, it m
argued that by enhancing the eye region
stimulus situation is made more Complzg
that this alone is sufficient to ‘tip the g
and turn approach into avoidance, K
such a small area of the total stimulus js;
that this seems unlikely. Secondly, it
that the eye pattern is part of a

recognition mechanism which can be ahg
or is effective in different contexts, jg
Curio (1975) terms ‘donor-related’, Th
it might be that enhancement of the
sufficient to cause avoidance if the kiwj k
classified as some sort of chicken. This g
work because details of the eyes are nop
only seen at close quarters, which often mes
threatening situation or aggressive encou
birds tending to withdraw under such ¢
stances. McBride, James & Shoffner i
note that chickens tend to avoid frontaly
but turn to face as bird-bird distance deo

(d) How much of the effectiveness of th
as a stimulus in causing avoidance is duel
specific features of circularity? Con
between round eyes alone (stimulus
square eyes alone (stimulus vii) shoul
indication of this. It was not possible
significant differences between the twa
patterns used, Table II. However, this n
utilizing static patterns, can be no moEs
indicative and rather more experimentii
necessary to understand the problent
.recognition. This is reported elsewhereis
1975, 1976 pp 200-206). ]

In conclusion, while the cues involved
no means certain, the experiment demons
that alteration -of the eye region @il
aversive properties of a bird stimuliss
versely, the stimulus value of eye-like S|
markedly affected by the context of

presentation.
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