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NESS AND S O concer . . Cullen (1972, pp. 105-106):
II. THE IMPORTANCE OF STARING, LA HAPE ummar lzlfedhaef’our involves the perception by a
-Ml-on of complex, subtle actions which
wﬂ‘paéuummies have no hope of simulating, yet
e hout cxperimenaall){ teasi_ng apart the total
"wo of the behaviour in some way one
m how the various components con-
% to the whole’.
ffﬂ accept that there is something special
hout eyes, i.c. that they are not responded to
Iy as conspicuous objects, it is essential to
that the animal responds to changes in
Sppearance of the stimulus in a way that
i not be expected if conspicuousness were
only jmportant feature. The most obvious
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cglrlléznlzric (ey./e—like) or rectangular, single or paired and which appeared to either persistentl

i i tions produced significant g

from (avoid) the chick. All three manipula : i
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|f stares and the head forwards threat posture.

: - be made to this end is to alter
) . . ] lements is so widespread as to be virtual AL can OC .
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: RS L g T Spfmr en face aspects of see from van Hooff’s (1962) descripli de varie yhan :as ia: the appearar%ce of the
responsive to_the frontal o ed most clearly in higher primate facial expressions { onsive to cl 963%) believes that, for primates
". conspecifics. Thlsdl's e)ép:f::es Indeed, Chance opened eyes occur in the alert face, thed Andrzgix(changes Gl i protone
( 65 SZEHUD s d thét some, primate face and the lip-smacking face, expressions Ly sThus e thick-tailed galago ' GE?
(e.g. 1967) has prOIgf)slf ) organized according are connected with different sorts . ) narrows the eyes as other
' socicties may 5 (i g Th%s system involves behaviour. This is less of a problem willi - uts face and closes the eyes completel
to an “attention §tru(itugethe focuss, of attention, which lack extensive facial mobility, bUl ;:;“ oencounters Similarl);f Lill %1968})/
the dominant ammatla onitoring his activities, here they may be a sufficiently wide ra atgchicks close fhe eyes in éllopreening
subordinates constant’y m d'staﬁce from him. signals, emanating from head crest s could obviously be selected for as
# R t.hemselvesuzlié ashciw a high glance positions, to prevent accurate analysis . ‘Wogfves avoid eye cog{act with a domin-
g LR Vi]ccl) however, be suppressed role of the eyes. The problem is furthes mspecific, looking away with whining
| frequency. This wou t looked at them, due to plicated by the fact that movement of ﬁ . d)’/ lowering if such contact is
. whenever the dominan ties of the fixed stare. often brought about by changes in head g {Fox 1970). That staring can be effective
i i, G pl'OlIl)CI' 1eb dinate, would look Thus the frontal threat posture of il ifically is also seen in Exline’s (1969)
I tCtlal o 0r1962) ‘the aversive and its equivalent in primates may We that averted gaze elicits fewer threat
|l a:.v 1?13{111(1); of? l‘:fl:eogarg ain:gt which would at the tive because of the particular1 as%e:; :f o B direct gstares in Boman-rhesus
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Shoffne{s( i S chicken flock also implies flycatcher (Ficedula hypoleuca) 4 I in a mirror or a dead bird with
R of other individuals but that the effectiveness of the eye as &8 . He argues that this is due to the sight
a constant momto}rlmgd tailed example (besides is very much influenced by other Cues igeyes. In a 1971 paper Gallup, Nash &
o 1(?nc11ybot Cell; n?:e and perhaps by Fox, head and body, at least for the spes feport that chickens immobilized by
di08s iy et by ha an attention structure Further, the response of b_lrdS lo seiumed on their backs beneath a pair of
1970 for Wolves) where . Tl (o often a variable one, as is WItNESSEER BES stay down sionificantly | th
: system might be affecting large n variation in mobbing behaviour, and I ath the o eslgcévcand yw-toﬁl gf 4
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activity can be produced in monkeys by the
experimenter’s stare and Nichols & Champness
(1971) recorded significant changes in human
galvanic skin response for eye contact versus
averted gaze in the recipient. However, in the
first case at least, novel objects are equally
effective in eliciting the response. The most
convincing evidence of acute sensitivity to eye
contact comes from Gibson & Pick (1963).
Using human subjects and a ‘yes’-‘no’ response
they demonstrate that the observed person can
detect an angular displacement of the eyeball
of less than 3 degrees at 2 m, corresponding
to looking at the bridge of the nose rather than
the edge of the face. Human infants of less than
4 months are also sensitive to gaze direction,
using it as a cue for where to look themselves
(Scaife & Bruner 1975).

Among the other cues suggested as possibly
involved in eye recognition have been shape
and number (Coss 1972). Coss believes that
the property of being paired is more important
than the patterning. His experimental procedure
basically involves variations on a flat circular-
pattern scheme. Using a variety of primates,
normal and autistic children and normal
human adults, he reports levels of visual fixation
to the ‘optimal’ arrangement of two, horizontal,
concentric-circular elements compared with
other numbers, other orientations and, in one
experiment other (less circular) shapes. In
further tests he reports findings using pupil
dilation or brow-movement techniques. In the
majority of the experiments he proves his point
by finding a persistent differential response in
line with his hypotheses. However, there are
problems in interpreting the data, for instance
whether a difference in gaze fixation between
two models implies aversion to one or attraction
to the other model or both of these things.
Further, Coss notes in his normal children
experiments that only one subject reported, in
response to questions, that the patterns were
perceived as eyes. Coss regards this as evidence
for subliminal responses but there seems no
reason why it may not purely be a case of lack
of similarity. However, whatever the underlying
explanations, a difference between two and one
was demonstrated.

This paper describes an experiment with
chickens to estimate whether eye-like stimuli,
effective in increasing avoidance when displayed
on the head of a hawk or strange bird (non-
conspecific) (Scaife 1976) are themselves avoided
when presented in isolation. If the birds respond
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to the stimuli as eyes they should avoid ‘staring’
more than ‘averted ’patterns. The generality of
Coss’s conclusions on number and the effects
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of pattern shape are also tested for.

Methods
Fighty male leghorn chicks purchased at 1-day-
old from a commercial hatchery and comuqally
housed in a windowless room were maintained
on a l4-hr on/10-hr off photoperiod at circa
20°C. All were healthy and habituated to the
proximity of humans. They were tested at 36

or 37 days old.

Birds were tested in a windowless room
away from the home environment. They were
transported in their home cages to the test room,
and left undisturbed overnight before the day

of testing.

The testing area was a cubicle 24
high. The floor was grey plastic an
were white. A hessian curtain was
the open end. This acted as an efficient one-way
screen. The floor was marked with chalk into
eight zones, each 30 x 120 cm. Zones were
arranged parallel to the hessian (observer end)

X 12 x 27-m
d three walls
used to seal

wall. The stimulus to be tested was

through a hole in the curtain (see Fig. 1).
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Fig. 1. Plan of test arena.
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Tests were carried out in the following pye %

A bird was taken from the holding pen

carried to a wooden confinement boy &8
was upended over the bird placed at g g
point of zone 8. The box was connected &%

rope and pulley system to a point outs
arena from where it could be raised, f

the bird. The stimuli (listed below) were o

ported by a camera tripod behind the
and protruded through a hole in the

screen at about 10 cm above chicken
The tripod ball and soclget mounting alfgy
the stimuli to be moved in the honzonta{;

vertical planes.

After the birds were released fromy
confinement they usually remained j
for a few seconds. Any bird not moving
end of 60 s was discarded. During thig

the stimuli were kept covered with a fie

flap and only on the first movement was i
initiated. At this point the flap was |

with a deliberately jerky motion, which'éh

the bird’s attention to the now eip

stimulus. The stimulus was left unmoved i

and then manipulated in a predeterminedi
ner as explained below. Birds were leftu
arena for 3 min after initiation of the fest
removed, marked and returned to the pens

Fach stimulus condition could be cla

in one of two ways on three separate COUnS
(A) Shape. Alternatives were either e
(E), a glass hemisphere, 2-54 cm diamelen

1-27-cm black ‘pupils’ and surrounding

“iris’; or strip (S), a Perspex rectangular i

5.08 cm X 2-54 cm X 1-25 cm with @
horizontal black rectangle 2-54 cm X
and yellow surround, Fig. 2. In bo
patterns were painted on the front surface 5.

(B) Number. There could be either on&l

ir of the shapes. ,
pa&:) Behaviogr. Stimuli either track (B8

the pattern moving and carqful,ly aimed 504
it copnstantly ‘looks at’ the bird’s head Wi

it moves, or avoid (A), the pattern MOWES

= S

Fig. 2. Stimulus shapes.

sherefore,

The

gy but ‘looking’ at a point just in front

i W;;‘r d’s feet. The pattern was still clearly

put not apparently oriented towards the
Differences between T and A correspond
ifferences in angle of between 8 and 26
ss depending on where the bird was
within the arena.

combinations Wwere ‘used. There were,
gight test conditions each using ten
~ Each condition 1S rf;fer.red to by its
Sound label. Thus 2ET indicates two eyes
©» ISA indicates one stripe avoiding

50 On.

bird was used for only one test. Subjects
chosen randomly for a particular test and
Were performed in random sequence. The
Sent was completed within a 2-day period.
sosition of the bird was noted con-
sly over the test period. The measure
tod was termed ‘average position’. This is
the mean point of the distribution of
t in the eight zones. A bird which
all its time in zone 8 would receive a

¢ of 8:5 since the zone is considered to run

810 9, A score of, say 5-5 means that the

g6t spent equal amounts of time either side

midpoint of zone 5. Zone entry was
whenever both feet were over the zone

Results and Discussion

data do not follow a normal distribution
therefore subjected to a log transform.
15 iS on log scores although the data
€S are given as untransformed values.
basic data for all subjects are given in
e I, grouped according to the stimulus
nted. The table gives the group means at
MEVelS of representation. Table I(a) shows
BIOr groups of birds classified on one
med across the other two, Table I(b)
for groups classified on two factors,
dcross the other one, and Table I(c)
for groups classified on three factors.
REACh row in (a) represents forty birds, in

ity birds and in (c) ten birds.

data are analysed in Tables II, TII and
OIE Il presents a 2 x 2 x 2 factorial
Of variance on the effects of the three

of shape, number and behaviour of the
Tables 1]

t(Sokal & Rohlf 1969) to separate
PSfrom Tables I(b) and I(c), i.e. those
Sified on two and three factors
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Table I. Average Position Means Given for Groups

Classified on (a) One Factor Summed Across the Other

Two; (b) Two Factors Summed across the Third and
(¢) Three Factors

(a) One factor E 678 1 599
S 5-89 T 658
2 6-68 A 609

(b) Two factors 2E 699 1T 628
1E 6-57 1A 575
28 6:37 ET 7-08
1S 546 EA 647
2T 693 ST 613
2A 643 SA 570

(¢) Three factors: 2ET 722 2ST 6-65
2EA 676 2SA 61
1ET 6-85 1ST 5-61
1EA 6-19 1SA 5-31

respectively. The purpose of this test is to com-
pare differences between group means using
the range as the ‘basic statistic. The effect of
altering single factors is also shown graphically
in Fig. 3. These analyses will now be discussed
with respect to specific questions.

(a) The effect of shape. The data reveal,
Table II, that stimuli of circular shape are
approached significantly less than are the
rectangular patterns.

(b) The effect of number. An increase in the
number of stimuli presented from one to two
caused a significant increase in avoidance,
Table II.

The hypothesis of a real difference between
eye-like and control stimuli in terms beyond
contour and area is supported by the finding of a
smaller effect of doubling the stimulus number
for the circular.as opposed to the non-circular,
Fig. 3(b). A view of one eye would be the
commonest sight of a conspecific in the chicken’s
social environment and one might expect it
to attend to the 1E stimulus quite strongly if it
pays attention to conspecific eyes in the ‘wild’.
A rise in response to two would be expected on
grounds of increased stimulation (greater area,
etc.) alone. The question of whether two is a
‘biologically significant number’ (my phrase)
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Table II. Analysis of Variance on Average position Data (Log Scores) obtaine d. In the introduction it was
. { that to accept that there was something
_ Variance S about eye-like objects, 1t was essential
Source SS df MS F Component (%) i o ‘L tgal an animal would respond to changes
1o ShOY, o affect the conspicuousness
E-S 01851 1 0-1851 11:2865** 40-6 b d@mm :egﬁ [d s égt i
1-2 0-1285 1 0-1285 7-8353%% 27 of 'iﬁlly relevant manner. The clemon‘strat_ion,
5.2073* 166 @;ulo ificantly enhanced avoidance to ‘staring
ta 00854 : sk “:'w}]would seem to partlaliy fqlﬁl this role.
E-S/1-2 0-0108 1 0-0108 WT stimulus did not differ from its A counter-
Ihe i terms of simple parameters .l1ke contour,
E-S/T-A 0-0122 1 0-0122] L .lgmount of colour (s). The difference was
(<2/T-A 0-0009 1 0-0009] g altered perspective in the sense of a shift of
il ﬂ-’mml area (‘pupil’) relative to the boundary
BS/I-2T-A 00046 ! 00%¢ Biiiestimulus. [t might, of coMee, b SrEued
Residual 11826 7 0-0164 158 IRt loss of reguianity I IS ARERNES)
Total 1-6101 79 -
osition
Key to table: E = eyelike; S = stripe, T = track. A = avoid. ik os
**P < 001, *P < 0-05. o
] ¢ o) ®E
L o i Table IV. Student-Newman—Keuls Comparison fis [
gf?:grensn(llia?sti‘iliﬁlmorv eiy:::)anF;(cet:glrss (S:?xxr?nlrﬁ‘;:lsoz';cgitswiﬁ: Group Means Classified on '_I‘hree Factgar: for ‘ 1 . A Shape 7 ? ® g
Third for Average Position Position 8
@G 22 1E 28 I8 2ET 1ET 2EA 2ST 2EA 2SA 1ST @ 3
T T 2A 1A
(ib) 2T 2A IT 1A Means arranged as in Table III.
P —— , s ] <|)1
area. This should be the same for the transi
(iii) ET EA ST SA from 1E to 2E as for the transitlgon 4 (|) 92
to 28. The second factor is that of ‘comp f ®
the gestalt’ for the 1E to 2E transition e 7 % ®
é\:[irerilglsu :rranged from furthest to closest away from giVing the closest impression of real ®
Underscored means not significant different at o = 0-05. This should not hold for the 1S to 28 tra B
since these patterns lack the basic atth
as Coss (1972) claims, is arguable. Coss’s circularity and number change alone Gl = =L = >
evidence is derived from findings of decreased therefore, complete a ‘gestalt’ in this 8
responsiveness, on what he describes as a gaze However, the non-significant interactior
fixation measure, to two versus one or three- E-S/1-S, Table II, shows thg‘_c there is no 5 oA
concentric-circular patterns. He equates avoid- ence between the two transitions, 1E t0 T
ance with lack of fixation. The comparison of 1S to 2S. This makes sense, as arguet &s 6 - o
two with three was not made in the present for chickens. It is not a contradiction OfES 3 l ®
experiment. It was expected that if two was a claims for primates. However, he does'# | ®
‘significant’ quantity of eye-like shapes then restrict the scope of his remarks to that @
it should have been. possible to show that alone. The results of this e;(perlmenl 8
differences in response to 2E (two eyes) versus indicate that this may be unwise. .
1E are greater than for 2S (two stripes) versus 1S. (¢) The effect of behaviour of the sl . J . 1
Alteration of the movement patiem 2E 1E 25 s

In other words two effects are postulated.
One is the increased stimulation due purely to
the physical increase in total stimulation due
purely to the physical increase in total stimulus

stimuli from avoid (A) to track (T) PO
significant difference in the closeness of 4988
Table II. These effects were the most IS

Factors held constant

eliect of changing one factor, the other two
40k, on average position.
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directly responsible for the decrease in aversive
properties when the stimulus ‘avoids’. However,
this change seems such a small one for such a
large effect that it is hard to accept this as the
sole explanation. This is supported to some
extent by the fact that the change ST to SA
caused one of the smallest differences in response
levels of any single factor alteration: (Fig. 3(c)).
Here a similar deformation of regularity is
involved but the effect is less than for the
change ET to EA.

(d) The relative importance of individual
factors. The data show that manipulation of all
three factors produce significant changes in
behaviour. On the basis of their relative contri-
butions to the total variance, Table II, the
factors might be ordered (greatest to smallest)
as shape, number and behaviour. The most
effective stimulus would be labelled as ET2.
It is in any case difficult to compare the effects of
qualitatively different cues, but certainly the
Coss (1972) hypothesis of number being a more
important cue than shape in the response to eye-
like stimuli is not supported, Nor, as already
mentioned, was the primacy of two eyes over
one clearly seen. In fact separation of the in-
dividual groups, Tables III and IV, was not
great. Only the ET stimulus combinations were
significantly different from all the comparison
groups when two factor groups are considered,
Table III. Separation is also poor for three
factor groupings, Table IV, with ET2 differing
significantly only from the 1ST and 1SQ stimuli
in its effectiveness. )

It is not, unfortunately, possible to state
whether the responses observed here are founded
in experience with conspecifics or perhaps
represent the results of activation of a predator
recognition mechanism. Gallup et al. (1971)
interpret their data on immobilization periods
under the stare of a pair of glass eyes on the
latter basis. However, the qualitative and
quantitative dissimilarities in the responses
observed in another experiment (Scaife 1975)
to isolated eyes and to a hawk, coupled - with the
fact that birds in the present experiment did
make use of their option to approach, suggests
that this may not necessarily be a correct
interpretation. I would prefer, especially in view
of the efficacy of one eye, (cf. extreme diminution
of the pied flycatcher’s mobbing response to
owl with one eye removed, Curio (1975)) to
regard the response as being based on con-
specific experience. Gallup (1972) reports sig-
nificant enhancement of immobility in the
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presence of a dead conspecific with open eyes.
Such an opinion might seem to go against the
obvious but usually neglected caution not to
regard different eyes as being necessarily per-
ceived as essentiaily similar : the large, yellow-
iris stimulus used here and the small, brown-iris
chicken eye. However, the caution is intended
not as a statement of absolute disbelief in such
stimulus generalization but as a note of warning
that the proof for this is not available.

The importance of the present experiment is
that it demonstrates sensitivity to an eye-like
shape out of context, suggesting that birds, or at
least chickens, are responsive to such cues
even if they may not always make use of them.
Secondly, it shows that there is a strong sensi-
tivity to orientation, the birds tended to avoid
staring stimuli. Taken together these results are
strong support for the idea that sensitivity
to changes in eye appearance may be directly
involved in response to the (usually) threatening
head forward posture and that it is not merely
changes in beak direction or the like that are
responsible. The origins of the responses ob-
served, however, await detailed investigation.
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PISCRIMINATION BETWEEN INDIVIDUALS BY SCENT IN
LEMUR FULVUS

By JONATHAN E. HARRINGTON*
Department of Zoology, Duke University, Durham, North Carolina 27706

wenting it Wit
mount O

binations of

Jikely that many mammals are able to
inate between other individuals of their
by scent, because scent is an important
of communication for most mammals,
because recognition of individuals within a
i group is probably basic to the organization

mammalian societies. Experimental
bnce for the ability of an adult animal to
bouish other conspecific adults solely by
teent has been obtained for mice (Bowers &
der 1967; Kalkowski 1967), flying phalan-
{Schultze-Westrum 1965), rats (Krames
b dogs (Schmid 1935), black-tailed deer
ler-Schwarze 1971), mongooses (Rasa 1973)
erbils (Halpin 1974). Dogs are also able to
iminate between the scents of individual

L (Sehmid 1935) and men (Kalmus 1955),
ding identical twin men.

tfollowing experiments were designed to
out if the prosimian primate Lemur fulvus
‘discriminate between the scents of other
duals of its species. Like other prosimians,
has well-developed scent glands and
¢ scent-marking behaviour. Histological
of the skin of other members of the
including the closely related and perhaps
fic L. macaco, have shown that almost

ail

(Received 10 September 1974; revised 18 Ja ary
MS. number: 1359)

SWhole surface of the body is covered with

fge and numerous sebaceous and
B Sweat glands, which are especially
Vﬁed on the head and the ano-genital
8 (Montagna, Yasuda & Ellis 1961;
g8 1962). Adult L. fulvus of both sexes
(With their ano-genital regions. Males also
With their foreheads and the palms of
ds. Mutual sniffing of the head and

fegions is very frequent. Field

MdgetssL D'epq.rlmcn_t of Biology, University
ouis, St Louis, Missouri 63121, U.S.A.

of, When a captive Lemur fulvus is habituated to the scent of another L. fulvus by repeatedly
h that individual’s scent, and is then presented with the scent of a second individual
f sniffing of the scents increases, indicating that it discriminated between the scents of the
The two individuals’ scents were significantly discriminated in eight of eleven different
scent receiver and pair of scent donors. The two scent donors were always of the same
d subspecies, and they could be discriminated by members of their own or of another sex or

observations (Harrington 1971 1974, 1975)
of L. fulvus over 5 months at one locality in
Madagascar indicated that most scent-marking
and sniffing occurs during sexual behaviour,
alarm to a man on the ground, territorial en-
counters between conspecific groups, or undis-
turbed moving around in the trees. In the
forests of Madagascar L. fulvus lives in persistent
social groups of about a dozen animals including
adults and young of both sexes. (Petter 1962;
Harrington 1971; Sussman 1972). Therefore,
L. fulvus combines a high degree of sociality
with highly developed olfactory communication.

Methods
Information on the sex, subspecies, provenance,
age and genetic relationships of the nine animals
used in the experiments is given in Table I
All of the animals belonged to the subspecies
Lemur fulvus fulvus or L. f. rufus. The taxonomy
of the L. fulvus group is in an uncertain condition
and will probably need to be revised as more
information on the morphology, distribution,
behaviour, cytogenetics, and biochemistry of
tl}ese forms becomes available. The geographical
distribution of the approximately seven sub-
species is not well known, but one subspecies or
another seems to be found in nearly every part of
Madagascar except the deforested central high-
lands and the subdesert South (Hill 1953).
The subspecies are distinguished from each
other mainly by differences in the pelage.
Morphology and, as far as it is known, behaviour
are very similar in all of them (Nute & Buettner-
Janusch 1969). There are cytogenetic differences
between populations of L. fulvus that are not
consistent with the present classification based
on pelage (Chu & Bender 1962).
The subjects were part of a collection including
both wild and captive-born animals that had



