Proc. Indian Acad. Sci. (Anim. Sci.), Vol. 93, No. I, January 1984, pp. 71-76.

© Printed in India,

A study on olfactory communication signals in sambar deer, Cervus
unicolor
EUGENE MARY· and M BALAKRISHNAN
Department of Zoology, University of Kerala, Kariyavattam, Trivandrum 695581, India

* Department of Zoology, Mar Ivanios College, Trivandrum 695015, India
MS received 17 May 1983; revised 12 September 1983
Abstract. The olfactory communication signals in eleven individuals of sambar deer were
studied. They marked the objects in the enclosure with the secretions of diverse specialized
integumentary glands. The tendency to snitT the marked sites was more consistent among
females than in males. Both sexesof this species of deer depend considerably on olfactory cues
during various social interactions.
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1. Introduction
Mammals in general have an extremely sensitive olfactory system. An odour is the
culmination of sensory stimulation caused by a group of molecules. These molecules
are chemical compounds released from a gland to the outside of the body which may be·
received by another individual, resulting in a specific behaviour or physiological process
in the recipient (Karlson and Luscher 1959). In mammals, odoriferous compounds are
found in urine, faeces, vaginal secretions, saliva and in the secretions of specialized skin
glands (Mykytowycz 1970).
.
Attempts have been made recently to develop the practical application of olfactory
signals in reducing damage to man's livestock, crops and other products. These applied
studies helped in the search for using olfactory signals in pest control, wildlife
management and in reducing damage by wildlife (Shumake 1977). The present study
has been undertaken to evaluate the role of olfactory signals in social interactions in the
sambar deer, Cercus unicolor under seminatural conditions, and forms part of our
investigations on chemical communication signals in mammals.
2.
2.1

Material and methods
Animals

Sam bar deer kept in an open enclosure (0'15ha) at the TrivandrumZoo formed the
subject of the present study. In May 1980, during the beginning of this study, this group
of sam bar consisted of six males and five females. Individuals were identified on the
basis of their body size, nature and length of antlers and various identification marks
seen on their body. The males were named M1, M2, M3, M4, M5 and M6 and the
females F1, F2, F3, F4 and F5.
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Methods

Behavioural observations were made for 4 months from May to August 1980. Before
fixing the time of observation on each day, preliminary observations were made for a
week to determine the most active hours of the day. They were more active during the
feeding hours and hence daily observation was made for 2 hr continuously during any
of the following periods on a random basis: 0900-1100, 1430-1630 and 1600-1800 hr.
Data were collected on the frequencies of preorbital marking, forehead rubbing,
rubbing with hind hooves and pedal marking ofall individuals using a check-sheet. The
data were analysed using student's t test and chi-square test.
3.

Behavioural observations

Tables 1 and 2 show data on the frequencies of scent marking of sambar.

Table I.
(140 h)-

Frequencies of scent marking in sambar deer during the period of observation

Female

Male
Type of marking

Mean

Prcorbital-Forehead-Rubbing with hind hooves
Ear pinnae-Head

69(55·9)
31(2(}9)
101(24·8)
66(19·2)

area---

Mean

CV%

81
67

IS (7-7)
16(1(}7)

51·6
67

23-9
29

17(14·3)
17(12·7)

86·6
77

CV%

• Each mean is followed by its standard deviation. Level of significance between male and
female:
-- P < (}OS; --- P < (}o1; CV Coefficient variations.

Table 2. The association of rubbing of forehead with hind hooves and forehead against
objects in males of sambar deer (Chi-square test)",

Animals
Ml
M2
M3
M4
M5
M6
Total

Rubbing forehead
with hind hoof
48(27·6)
9(27·7)
37(27·7)
22(26·6)
8(19·9)
62(51·6)
186

forehead rubbing
against objects

Total

38
8S
57
61

(58·4)
(58·8)
(58·8)
(56-4)
54 (42-1)
99(109·3)

86
94
94
83
62
161

394

580

- Figures in brackets give the standard deviation; Calculated value of Xl >
n.dJ. = 5.

r

(}05 with
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Preorbital marking

Both the sexes of the species have a pair of preorbital glands (figure 1). This gland is a
pouch-like integumentary pocket extended forward from the anterior corner of each
eye.
During preorbital rubbing, the animals were observed to examine the spot to be
marked by sniffing twice or thrice, tilting its head forward and rubbing the preorbital
glandular region on the object very lightly in a single forward movement. One such
forward movement of the head wasconsidered as one preorbital marking. Fence, trunk
of the tamarind tree in the enclosure and dead twigs were marked. This behaviour was
noticed at a higher frequency when they were moving around.

3.2 Forehead rubbing
They rubbed their forehead against posts, bricks, fence and trunk of the trees (figure 2).
The bucks rubbed their foreheads on overhead branches as they stood upright on their
hind legs (preaching) to reach them. The foreheads were also rubbed against the inner
regions of its own hindlegs. This type of marking can be differentiated from similar
behaviour in sambar to ease irritation wherein they use their antlers, lips or tongue.
Rutting stags after rubbing the forehead in the soft mud, rubbed again on the
basements and bricks seen in the enclosure. Forehead rubbing was more pronounced
during various social interactions.
3.3

Rubbing with hind hoof

Bucks and hinds used their hind hooves to rub certain parts of their body such as
preorbital region, ear pinnae, area around the ear pinnae and snout. During this

Fipre l. Showing the preorbital glandular area ofa sambar buck. The glandular secretion

can also be seen.
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Figure 2. A sambar stag actively rubbing the: area around the: ear pinna on a tree in the
enclosure.

behaviour. the interdigital area is pressed against various body regions. This can be
differentiated from scratching wherein the tip of hooves are rubbed against various
body sites. The ear pinnae and head area were rubbed more frequently. Usually this
type of rubbing occurred twice or thrice at a time, and was noticed after eating bouts
and before and after reclining.
A strong association between the rubbing of forehead with hind hoof and the
subsequent rubbing of forehead against objects were observed in males (table 2).
3.4

Pedal marking (stamping or thumping)

The pedal glands were visibleas brown thick projections in the posterior part of the
interdigital area in the foreleg and in the anterior part of the hindleg. Thumping was
observed when the animals were approached by the Keeper for changing their
enclosure. While running they stopped, stood still in an alert position and thumped the
foreleg on the ground.

4. Discussion
Sambar deer of both the sexes was observed to use various olfactory communication
signals during social interactions. Since they sniff the various objects to be marked by
the preorbital glands, it is suggested that a particular level of odour is maintained by
additional rubbing of the preorbital glandular pouch. Perhaps forehead rubbing
provides confidence among the conspecifics and it may also function as a signal for
individual recognition as was suggested by Ewer (1968). Quay and Muller-Schwarze
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(1970) found that the black tailed deer, Odocoileus hemionus rub their forehead on dry
twigs, and such marked sites became centres of social attention. Miiller-Schwarze
(1971) also suggested that this behaviour has relevance with the home range in deer
species. The mule deer also rubs its forehead against the inside of the hindlegs regularly
to pick up materials from the tarsal and metatarsal glands, and the head in turn was
rubbed against branches or bushes which are regularly checked olfactorily by all
members of the group (Muller-Schwarze 1967). Sambar deer also rub their foreheads
against the inner regions of hind legs, and con specifics sniff at this region during various
social interactions.
Rubbing preorbital pouch, forehead and around antlers and ear pinnae with hind
hooves enables the sambar deer to transfer the secretions from these specialized
glandular areas on to the ground along with the pedal scent. At the same time, the pedal
scent may also be transferred to these areas and marked along with the different
chemical exudates of the gland concerned. This pattern of behaviour is described as 'self
marking' (Ewer 1968) as there is a possibility of marking the various body sites with
glandular secretions from other body regions.
In sambar deer, the pedal scent leaves trails on the ground. Frequent sniffing of the
ground by members of the group revealed the presence of these trails having olfactory
cues. Sniffing the ground trails has also been observed in spotted deer, Axis axis (Iyer
1979), Caribou, Rangifer caribou (Quay 1955; Muller-Schwarze et a/1978) and in roe
deer, Capreolus capreolus (Prior 1968;Chard 1974).While fleeing, the digits of the foot
of deer species in general are spread out bringing the pedal glands close to the ground
and marking more prominently (Langguth and Jackson 1980).
During thumping behaviour, the interdigital glands may leave their secretions on to
the ground. Probably this scent may be used as an alarm signal. Stamping has also been
recorded in pampas deer, Blastoceros bezoarcticus (Langguth and Jackson 1980),
spotted deer, Axis axis (Iyer 1979) and in males of pronghorn antelope, Antelocapra
americana (Miiller-Schwarze 1974).
The present study has revealed the various occasions during which sambar deers
mark with their specific cutaneous glands. Thus the preorbital rubbing, forehead
rubbing, rubbing with hind hoof and pedal markings have their pronounced role in
maintaining environmental sign posts, social signalling, self advertisement and alarm
signalling respectively. However, these findings are to be confirmed using fractions of
various chemical compounds seen in these glandular exudates.
On the basis of these behavioural observations, we have initiated studies on the
specialized integumentary glands of various body sites including the 'sore spot'
(Schaller 1967) in this species. Further observations on the variations in the rate ofscent
marking during breeding and non-breeding seasons and animals in rut/heat and those
not in rut/heat are also in progress.
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