



























































Appendix). This period was also used to standardise sampling procedures and de-

termine suitable durations of sampling bouts and intervals between them.

3.2 Behaviour data collection procedures:

3.2.1 Time activity budgets

The time-activity budget of each of the study individuals in the different groups was
recorded by instantaneous sampling (Altmann 1974) of the individuals’ behavioural
states, at 10 minute intervals from dawn till the group lodged at their sleeping tree.
Except when preceding sleeping, social interactions rarely lasted more than 20 min-
utes and the numbers of occasions were very few in a day. It was therefore decided
that 10 minutes was the minimum possible interval between 2 consecutive instan-
taneous samples, in order to capture the time spent in social interactions relative
to other activities. The synchronicity in behaviour among the different individu-
als of the group, and inter-individual distances between them was also recorded by

instantaneous sampling at the same 10 minute intervals.

During these instantaneous observations, data was also collected on the location
(tree species), height and plant species and part consumed (if the individual was
found to be feeding). This data was used to test if activity centres in the home
range were essentially resource centres and whether the relative amount of feeding

(in terms of time spent feeding) on any particular food species had an influence on

the interactions between the individuals.
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lated by the minimum convex polygon (Mohr 1947) method using ARCVIEW 3.02
(ESRI Inc.). A 50/50 m grid was laid over the home ranges of the three groups.
Intensity of foraging activity in each of the grids was calculated by pooling in
repeatedly used foraging points within the ranging areas and represented as bubble
graphs. Visual comparison was used to check for overlap between activity centres
and duetting locations. Further, the distances between these points of foraging

activity and each of the duet locations of the study groups was plotted to examine

patterns of association.

3.4 Social interactions

3.4.1 Dyadic interactions

Interactions between pairs in the group with primary focus on frequencies of affiliative
and durations of allogrooming interactions were tested for equality between pairs as
well as between the individuals involved using a non-parametric Wilcoxons signed
rank test (Zar 1994). Affiliative interactions [Appendix B] have been considered

to be mutual interactions while allogrooming has been considered as a directed

interaction.

3.4.2 Hinde’s Index

The responsibility for initiating and terminating interactions between two individ-

uals is an important aspect of the relationship between them. The Hindes index

(Hinde 1970) was used to assess the relative responsibility of the two individuals in
e

g em.
maintaining the relationship between i

14






























as a means of achieving group cohesion

In two out of four inter-group encounters of group IIl and one out of two inter-group
encounters of group II duetting was observed by one of the two encountering groups.
Further, the pattern of response was found to correspond closely with that observed in a
study on white-handed gibbons which was of much longer duration and with much larger

sample sizes where conclusive evidence for this hypothesis was found (Brockelman 1998).

4.3.2 Duetting - Territoriality & Resource Defence

Minimum Convex Polygon home range sizes of the three groups were prepared and

the results are depicted in the following table.

Table 4.3.2: Average daily path length and the total home range area

Group ID I I1 111
Average Daily path length (m) 1012.899 | 973.5956 | 1421.422
STD DEV 292.3512 | 300.7186 | 391.6246
STD ERROR 9.135975 | 8.353295 | 13.05415
HOME RANGE AREA(ha) | 23.54435 57.96797 | 43.92391

Group II was observed to have the largest home range. However, Group II did not most

frequently duet amongst the three groups and therefore no relationship could be found

between homerange sizes and frequency of calls.
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gibbons found strong evidence in favour of this hypothesis (Brockelman et al 1998).

In all the 6 inter-group encounters (group II - 2 and group III - 3 occasions) observed

during the course of the study, the females were observed to be the first to vocalize,

however it was the males and sub-adults who ventured toward the other groups. The
females were observed to maintain distance and continuously vocalize, and in one
of the four encounters of group III, the pair was observed to call, while group II
was observed to call in one out of the two. All the four encounters of group III was
with the same neighbouring group consisting of 4 individuals - the adult pair, a sub-
adult male and a juvenile, and during ‘one of the encounters only, did the other group
call. Group III encountered 2 different groups - one adult pair and another with an
adult pair and a sub-adult. In no occasion were both the encountering groups

observed to call.

Of a total of 5 duets observed of group I, the sub-adult was never observed to
participate. Of the 6 duets observed of group II, the sub-adult was observed to
participate only twice, once for 1/6th of the call and the next for 1/10th. This
suggests that this behaviour is exclusive to the paired adults. There is a great deal
of synchrony between the adults in vocalization, movement and activity state
over the entire course of the duet. While movement is 100% synchronized, the
average distance between the male and female while duetting for all three groups

was approximately Im. The level of coordination and close spatial association required

by this activity does suggest that it may well serve as a means of bonding. Moreover,

studies on captive siamangs have found a strong correlation between strength of

pair-bonds and frequency of duetting (Geissmann & Orgeldinger 2006). The inter-

individual distances, frequency of allogrooming interactions between the pair and

frequency of affiliative interactions were taken as measure of bonding. In this study
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Other Activities

OA = other activities, which are not associated with other categories like
masturbating, defecating, traveling, autogrooming (grooming self), traveling

(walking bipedal, leaping, brachiating, climbing, movement up and down in a

single tree)

A.2 List of Social Behaviours that were Focal

Animal Sampled

Autogrooming = GR00000
allogrooming = AG

brief grooming = BG

arrive = AR

soliciting grooming = SG

low throaty vocalisation = VO
ho call call = HO

double ho call = H2

triple ho call = H3

quadraple ho call = H4

sit together = ST

come to friendly approach = CM

approach = AP
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