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First Records of Scent Marking with the Preorbital Gland in
Banbakri Antelope (Boselaphus tragocamelus)\

ABSTRACT

Scent marking using the preorbital gland in the Banbakri antelope, also known as the
white-footed antelope (Boselaphus tragocamelus), was studied at the Haryana Agriculture
Farm, VKS College of Agriculture, Dumraon. This study investigated the behaviour of
Banbakri antelopes concerning preorbital gland opening under various conditions, including
stress, starvation, and maturity. The research aimed to assess this behaviour as part of a
broader investigation into the phenotypic and behavioural characteristics of Banbakri/Nilgai
to enhance their well-being and improve resource management. In mature Banbakri
antelopes, the preorbital glands measured approximately 2.1 c¢cm in length and 1.0 cm in
width. These exocrine glands, appearing as trench-like slits of dark blue to black coloration,
were located beneath the eyes. Under free-roaming conditions, both male and female B.
tragocamelus rarely exhibited preorbital gland opening. However, the gland was observed to
open under stress, particularly when an animal was restrained with a halter for the first time,
either at night or occasionally during the day. Preorbital gland opening was also noted during
maturity, hunger, and stressful conditions. The findings suggest that this behaviour may serve
as a key indicator for differentiating between playful, courtship, and aggressive social
behaviors, particularly in stressful situations or stages of maturity. Additionally, the gland
may secrete pheromonal substances that facilitate olfactory communication.

To the best of our knowledge, no prior studies have reported the opening of the
preorbital gland in Banbakri antelopes (B. tragocamelus). This study presents the first
recorded observation of this behaviour in captive white-footed antelopes, contributing novel
insights into their behavioural ecology.
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1. INTRODUCTION

The importance of chemical communication in wild mammals is well recognized;
however, our knowledge of this subject remains limited. The preorbital gland is a paired

exocrine gland, appearing as a slit-shaped cavity located anterior to the eye. It is found in
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many ungulates, particularly in the families Bovidae, Cervidae, and various antelope species
[1,2,3]. The preorbital gland serves different roles across artiodactyl species. Its opening
functions in both visual communication and scent marking [4]. Most studies on preorbital
glands have linked their use to various behaviors, including maternal care in red deer (Cervus
elaphus) calves [5], alertness in captive pudu (Pudu puda) and red brocket deer (Mazama

timorensis) [7].

The Banbakri (Boselaphus tragocamelus), commonly known as Nilgai, exhibits
unique ecological functions and mutualistic relationships with humans [8,9,10]. It is a large
bovid species currently free-roaming in 18 Indian states, including almost all districts of
Bihar [11]. Banbakri is protected under Schedule IIT of the Wildlife (Protection) Act of 1972
and is categorized as an animal of Least Concern by the IUCN [12]. In spite of many Indian
states government have declared this white footed antelope, WFA,  (Boselaphus
tragocamelus) as vermin due to huge damage of crops and moreover some states have
instructed to slay them in favour of agriculturists. However, it often receives negative
attention in agrarian societies in India. Banbakri (B. tragocamelus) give positive sign and
surviving an extreme ecological condition, it may be use as agriculture husbandry, animal
transport, probably new source of food, medicine, and industrial product after domestication
[11]. The Banbakri working as a soil doctor, their dung assist in agricultural farm and
afforestation. This species primarily inhabits agricultural fields and undulating open habitats,
avoiding forests, making it easier to observe. Several behavioural studies on Banbakri or Blue
buck have been published [13,14,15,16,17]. Previous behavioural studies on Nilgai (WFA)
Blue buck and Blackbuck have shown that urine and droppings play a significant role in
territorial marking behaviour [2,18,19]. Compared to some cervids, the preorbital gland in
Banbakri is pronounced [3]. However, there is no prior report describing the opening of the

preorbital gland in the Banbakri, ’WFM, (Boselaphus tragocamelus) for any specific purpose.
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This study documents, for the first time, the opening of the preorbital gland in
Banbakri under various contexts, expanding our understanding of this elegant species'

behaviour and the functional role of its preorbital gland.

2. MATERIALS AND METHODS




The study was conducted on a Haryana Agricultural Farm (Banbakri Research Farm)
at VKS College of Agriculture, Dumraon, Buxar, located at 25.53° N latitude and 84.15° E
longitude, at an elevation of 76+4 meters (250+6 feet). Showing in google map-1.

Jaipuria school
saufva fagre

Dumarejani Mandir." \
e R L v ,"r

| & i

300m  Camera: 2,070 m  25°32'10"N 84°09'29'E 99 m

Figure 1: Google map showing the study area Haryana Agriculture farm Dumraon

Dumraon is a subdivision of District Buxar and harbours many fascinating wild
mammalian species, including the WFA (Boselaphus tragocamelus), [Prasad et al 2020 [20].\
The behaviour of male and female Banbakri was observed in captivity (Fig. 2a & b). During
winter, the Banbakri was kept indoors in a 10x20 feet room. Occasionally, it was released into
a large outdoor enclosure during summer, winter, and rainy seasons. The enclosure was
surrounded by wire fencing approximately 200 by 150 feet (LxW) and 6 feet in height. The
enclosure had a savanna-like appearance during the rainy and winter seasons, with most of
the area covered by short grass interspersed with large trees. The boundaries of the enclosure
were densely vegetated with herbs, shrubs, and trees, including lcucumbers, cabbage, Moong,
Green gram (Vigna radiata) Pigeon pea, (Cajanus cajan) Jharbar shrubs, (Ziziphus
nummularia) Ber shrubs, (Ziziphus mauritiana) and various grasses. Trees such as sesame,
(Dalbergia sisso) Neem, (Azadirachta indica), Babool, (Acacia nilotica) and other wild
species were also present. The WFA was fed a diet consisting of fruits, vegetables, grasses,

and the fruits, seeds, and leaves of Ber, arhar, bnd wild trees.
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Fig.2. a, Banbakri calf siting in the field and b. its close view of preorbital gland

[During rearing, the appearance of the preorbital glands in calves, juveniles, and
maturing was noted, and photographs were taken whenever possible, using ad libitum
sampling [21] (Altmann, 1974). Observations were conducted daily for over a year (16

months), from October 2023 to January 2025. All observations of marking and gland opening

were made between 07:00 and 10:30 am, as the Banbakri was most active during this period] | Comment [A8]: I could not find the sample si

3. RESULTS AND DISCUSSION

Banbakri of the sub family Bovinae mark with the small preorbital gland ﬂ)eneath the

each eye| The structure of this gland differs from of other ruminants. A pair of preorbital

glands in Banbakri (Boselaphus tragocamelus) were small, shiny black, oily in appearance,
and covered with densely distributed hair (Fig. 2). In mature females, the glands measured
approximately 2.1 cm in length and 1.0 cm in width. These exocrine glands were located

beneath the eyes (Fig. 2b). TThe rate of gland opening was high in newborn calves and

gradually decreased with habituation. Preorbital gland opening was uncommon under free-

roaming conditions for both males and females. However, the gland was observed to open
under stress, such as when the animal was tied with a halter in controlled conditions during
the night or occasionally during the day. The colour of the gland secretion ranges from
colourless to blackish-bluish. The details of preorbital gland opening are summarized in Table
1 and Fig. 3.

When a female Banbakri (]WFAJ) was released into the outdoor enclosure after being
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enhance the research credibility.
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kept indoors for several days, the first thing she usually did was mark. She primarily marked
the trunks, branches, and leaves of saplings growing around the edges and middle of the

enclosure. She moved from sapling to sapling, often covering the entire perimeter one or




more times before beginning to feed or rest. It is likely that the preorbital gland secretes a
scent that calves or other Banbakri can detect, possibly serving as a form of communication.

Table 1: Preorbital Gland Opening Observations in Boselaphus tragocamelus

S. No. Condition of Preorbital gland Month/Year

1 Opened after birth, secreting scent 2-5 October 2023

2 Closed during normal conditions 6-16 October 2023
3 Opened during 2—4 hours of hunger 17 October 2023

4 Opened during stress (e.g., tied with a halter) 15-20 May 2024
5

Opened as females approached sexual maturity | 25 January 2025

Figure 3. Opening of preorbital gland during stress and starvation period

We observed the glands opening and closing in captive Banbakri while nursing their
calves, suggesting a role in scent communication between mother and calf. This is the first
report documenting preorbital gland opening in Banbakri (Boselaphus tragocamelus). The
preorbital gland serves different roles in many ungulates such as sheep, horse, antelope, cow
and few marsupials apocrine glands are widely distributed act as scent glands to produce
pheromones. Pheromone-containing secretions from the gland may help establish dominance,
particularly in preparation for breeding, marking territory, or providing pleasurable sensations
to the animal [22]. It has previously been reported and being used for marking or display
during the precopulatory stage in Eld’s deer [23] and in Indian sambar [2,14] also been
established the diurnal variation and distribution of scent marking behaviour of captive male
(Antelope cervicapra) also influence of the marker. Whereas [24] recorded for sexually

receptive red deer hinds during soliciting behaviour to the stag, although preorbital gland



opening by females in a sexual context appears to be much rarer. Therefore, we suggest that
preorbital gland opening may be an important behavioural indicator of real maturity of the
individual in the sexual context and also in stress condition. Our findings are also in line with

the suggestion of [1.2,7] reported, that olfactory signals from the preorbital gland may have

some role in the sexual behaviour of cervids and cervicapra.

Figure 5. a&b Banbakri scent marks by rubbing its face against leaves and branches of
trees

In the present observation, it was noted that the Banbakri or Blue Bull (Boselaphus
tragocamelus) exhibited the ability to discriminate scents deposited near food substances,
branches, trunks, leaves of trees, bushes and grasses. Banbakri may be rely heavily on the
scent glands to communicate with other members of their species, and possibly even with
member of other species. This behaviour may be used to indicate presence, attract males for
mating, and signal social behaviour (Fig. 4 and 5a&b). Both males and females often selected

specific locations for urination, defecation, and preorbital gland scent marking, (Figure 6.



a&b). We often observe Banbakri sniffing faecal pellets or urine on the ground, which may
have further behavioral consequences. However, during the rut, urine left by females is
particularly attractive to males. The male invariably stops, sniffs, and licks the urine,
repeatedly displaying the flehmen response to each urine patch he encounters, similar to

behaviors reported in other ungulates [24,25].

Figure,6a&b Both males and females often selected specific same locations for
defecation and urination.

Preorbital glands in other ungulates secrete complex mixtures of chemical
compounds, and variations in gland size and positioning may reflect differences in social
structures and marking behaviours [26, 27]. Red deer calves reportedly open their preorbital
glands during stressful procedures, while relaxed calves do not [27]. In contrast, no such
behaviour was observed in wild female Barasingha (Rucervus duvaucelii)’. Our study aligns
with previous findings that olfactory signals from preorbital glands may play a role in sexual
behaviour in cervids and other ungulates [1,2,7]. Hhis study may prove to be a potential exist
and drug development for producing new antimicrobial agents against pathogenic skin

microorganism [28] \

4. CONCLUSION
In conclusion, this is the first report of preorbital gland opening in Banbakri (B.

tragocamelus). WVe observed this gland open in Banbakri antelope under stress, starvation, or

sexual maturity contexts may serve as an essential behavioural indicator. This could help

distinguish between playful, courtship, aggressive, social status, and other behaviours to
communicate with other member of Banbakri (Boselaphus tragocamelus). \These findings
may be pave the way for further research on communication in this species and its potential

applications ﬁn antimicrobial drug development])
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