


























species today is distributed patchily in the two southern state§ of Tamil Nadu and Kerala. The last
available estimates of the total tahr population range around 2200 (Davidar 1978, Rice 1984).

There have been very few studies on the Niléiri tahr. Most of the attention the tahr has
received from the scientific community has been of the nature of surveys (Schaller 1970, Davidar
1978, Rai and Johnsingh 1993, Mishra and Johnsingh 1994). The work of Rice (1984, 1988a,
1988b, 1988c) provides the only available information on the behaviour, and certain ecological
aspects of the species. |

In this study, I examine if sexual segregation exists in the Nilgiri tahr in terms of habitat-
use, activﬁy patterns and dietary quality, survey hypothesis that have been advanced to explain
segregation. I also examine some hypotheses (see section 1.4) that offer proxim;ite and ultimate
explanations for sexual segregation in the tahr. Broad implications of the study for the management

of tahr habitats are also discussed.

1.3 Review of literature

Although there exists a general agreement that sexual segregation occurs in many species of
ungulates, there is little unanimity .over its causation and adaptive value. Depending on the taxa in
question and the geographic location of the study, various hypotheses have been proffered which
attenipt identifying the causes of sexual segregation. These can be classified under four broad
headings, as hypotheses based on -

1.3.1 Predation and sexual segregation.
The hypotheses suggest that segregation occurs because :

- a. females choose areas that maximize post-partum neonafe security from predation, while
males choose areas of high forage quality (Geist 1982, McCullough et al. 1989, Festa-Bianchet
1988, Main and Coblentz 1990, Berger 1991). Safety from neonate predation is important for
females as they try to maximise reproductive success which is measured in terms of offspring

survival (Clutton-Brock ef al. 1982). Males, on the other hand, try to maximise body condition



which fumishee them with advantages in intrasexual combat during the rut, and therefore, choose / '
areas of high forage quality and quantity regardless of security from predation (Geist 1982). i

- b. post-rut males are in poor body condition, yet conspicuous and easily distinguishable -
from females because of their yet unshed antlers (in cervids). Associating with female groups
might, therefore, make them more vulherable to selective predation than they would be if they
stayed away from female groups (Geist and Bromley 1978).

- ¢. predators are more likely to cue in on the post-rut vulnerability of males (rather than
rely on the presence of antlers to inc.licate vulnerability). Hence, as etheory that explains sexual
segregation across various ungulate families (and not just in cervids. Cf preceding hypothesis), it .
submits that males segregate from female groups since their presence in female groups post-rut /
might expose their vulnerability (Morgantini and Hudson 1981).

1.3.2 Post-rut decline in male body-condition and energetic considerations.

- a. This hypothesis states that, since post-rut fat reserves in males are depleted, they are
forced to choose areas with cover to minimise energy losses due to thermo-regulation, etc. (Watson
and Staines 1978). This has been disputed by Clutton-Brock et al. (1987) who found increased use
of unsheltered areas by males on windy days in winter. |
1.3.3 Direct benej.its and costs of sociality.

- a. From their studies on bighorn sheep, Morgantini and Hudson (1981) proposed that, |
even after the rut, males were likely to indulge in energy-expensive intrasexual aggressive
interactions in the presence of females aithough they were no longer receptive. Therefore, in order
to avoid these energy-draining interactions, males segregated from female groups. Similar |

- explanations have been invoked to explain sexual segregation in the chamois Rupicapra rupicapra
(Shank 1985) and .fhe African buffalo Syncerus caffer (Prins 1989).

- b. McCullough er al. (1989) and Verme (1988) hypothesize that post-rut males in white-

tailed deer Odocoileus virginianus aggregate in open habjtets in order to allow Mﬂities for

social interactions. These interactions are postulated to aid in the establishment of dominance

hierarchiesj_ ‘feduction of damage during antler growth, and finally, provide protection from

3


















season of births. A minor rutting peak was also mentioned as occurring around January (Rice
1984). But, nothing suggestive of this was observed, and hence, the period was recorded as the

post-rut (for the males), and birth season (for the females).

2.3 Climate and Topography:

Monsoon characterises the annual cycle in the area. Altitude énd proximity to the coast,
among other reasons, make it a high-rainfall area. On an average, the annual rainfall is between
5000-6000 mm. The bulk of the raip falls during the ’summer’ monsoon (or the southwest
monsoon), which occurs between May and August. The second spell of monsoon occurs from
October through December, and _is called the northeast monsoon. Though it rained during every
month of the study, the months between December and April are predominantly dry. Temperatures
on the Eravikulam Plateau range between 29°C and -3°C (Rice 1984). Winds were generally light
in the winter months; but occasionally they were extremely fierce, especially on the hill-tops and
ridge-crests. Frosts occurred occasionally between November and January. Temperature and
rainfall data for ENP is summarised in Fig. 1.

The general topography of the main portion of the National Park is of a high plateau (c.

2000m ASL) over, which grassy knolls and granite cliffs rise and fall gently.

2.4 Physical:
2.4.1 Vegetation:

A mosaic of grassland, shola, and scrubland constitutes the dominant vegetation forms of
ENP. Grasslands are found in the more exposed, wind-swept areas at elevations greater than
c.2000m. The sholas are usually confined to sheltered valleys, hollows and depressions: areas of
typically greater soil depth, adequate moisture and good drainage. These vegetation forms fall under
the Southern Montane Wet Grassland (Sub Group IIA, type DS2), and Southern Montane Wet
Temperate Forest (Sub Group IIA, type CI) of the classification proposed by Charnpi§n and Seth

(1968). The third vegetation form, the scrubland, usually occurs in the rockier terrain, steeper




























































the differences in predation-risk on tahr in the male and female areas was beyond the scope of my
study. Nevertheless, males seem to have offset the risk of predation to some degree by using areas
where visibility was good; this however, was a feature that was hard to quantify. The positive
direction of association between the proportion of graminaceous forage and the proportion of
bachelor groups in the three habitats - KSL, BRG and - RLG - also indicate that males might indeed
be choosing areas that afford them a higher intake of choice forage, grasses. This choice, if fraught
with risks of greater predation, is conéistent with the high risk-high gain strategy observed in the

case of bull elephants (Sukumar and Gadgil 1988).

S5.2.2 The Male Vulnerability Hypothesis: In this case, depressed male body-condition following the
rut .is held responsible their differential vulnerability to predation. I had no means of ascertaining
ot;jectively whether large males were in a poorer body-condition following the rut; but my
impression was that they indeed were. If male security from predation drives segregation, it is
justified to expect male-areas as being relatively predator-free. But this was not the case. All but
one of the four leopard scats, and all the dhole scats collected in the study area were in male areas.
On the contrary, ‘this suggests that males used areas associated with higher levels of predator
activity. This is inconsistent with the findings of Morgantini and Hudson (1981) in the bighorn
sheep, and Miquelle ef al. (1992) in the moose, which indicated male use of areas with lower
predator activity. However, it must be stated that males enjoyed far greater visibility in these'areas
than elsewhere. The tendency of males to associate in large groups (of up to 43) might also have
offset this concern. As argued in the preceding hypothesis, habitats selected by females were |
superior in terms of security. Thus, if predation constrained male use of habitats, predictions of this
hypothesi§ state that they should have used the same areas as females non-synchronously. Since
this did not occur, male selection of habitat in tahr might not have been cued to predator presence,

or rather, the lack of it. Hence, my findings do not support the predictions of this hypothesis.
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5.2.3 The Sexual Size Dimérphism Hypothesis: The essence of this hypothesis is that habitat
parameters of importance are distributed unequally across habitats, and there exist body-size-relateq
differences in the requirements of the sexes, which can be met by using the habitat that best matches
the sex’s need. The fall-out of such a difference in the selection of habitats, in terms of physical
space, forage, and activity patterns associated with their use, would manifest as sexual segregation.
As mentioned earlier, there exist significant differences in the relative and absolute volume
of graminoid forage between habitats. Body-size considerations predict that, all other things being
;»’ equél, males, which are about 70% larger than females (F. B. Swengel, unpubl. data) need greater
absolute amounts of forage to meet their metabolic needs (Kleiber 1975, Eisenberg 1981). In this
regard, choice by large males of habitats offering greater graminoid forage-volume is consistent with
the prediction that they will do so. However, information from activity budgets of the age-sex
classes reveal non-significant differences with reference to percent time spent feeding. Conceivably,
the ways in which energetic requirements of males could be met, given equal. feeding times, is by
increasing bite rates, or -llt?’s__lzgs (White 1983), or minimising expenditure of energy. While there
is no data on either bite rates or bite sizes in tahr, I found that large males minimised expenditure of
energy by resting more, and moving less than females or small males (differences w.r.7. resting
only). This implies that even if the total time spent feeding were the same, males would be able to
meet more of their requirements as their expenditure in energy is less. Patterns similar to this have
been found in the moose, Alces alces (Miquelle et al. 1992). I was unable to find studies that
measured seasonal energy requirements of males and females in caprids. But, Clutton-Brock e al.
(1982), estimate the absolute energetic cost of the rut in the red deer Cervus elaphus stags to be

greater than the cost of gestation and lactation in hinds. Since there are no costs of growing antlers

and territory-maitenance (like roaring) in the tahr, as in the red deer, I have assumed males and

females have similar absolute energy requirements.

As mentioned earlier, feeding for the same time as the females, males might be meeting

their higher absolute metabolic needs by reéting more, and moving less than females. But it does
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