Chapter 4
Results

4.1. Behaviour Studies of Translocated Rhinos

4.1.1 Behaviour in First 90 days after Release

Just after release, rhinos went exploring different areas of the Manas NP.
Throughout this (90 days) period of settling, an intensive monitoring was undertaken for
the released rhinos. During this period, adult males (R1, R2 and R5) (n=3) were
observed 294 times. Adult females (R3, R6, R13 and R8) (n=4) were located and
observed 362 times and calves (R7, R14 and R11) (n=3) were located and observed for

about 235times respectively.

Table 4.1 Activities observed in Adult Males (R1, R2 &R5)

Rhino | Duration of No of Grazing | Browsing | Wallowing | Walking | Resting
Code | observation | observations
(hrs) (%) | (%) (%) (%) (%)
R1 23 95 42 5 20 11 22
R2 30 118 39 8 22 16 14
R5 20 81 52 9 14 17 9
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As per the analysis, it was observed that among adult males (R1, R2 and R5),
the grazing proportion was maximum with R5 (52%) and lowest with R2 (39%).
Browsing was lowest with R1 (5%) while maximum browsing proportion was observed
with R5 (9%) among adults. Adult male R2 preferred waterholes in grassland of
Chorfuli and Swampy areas of Katajhar and maximum wallowing activity (22%) was
observed there. Walking activity was maximum with R5 (17%) and minimum with R1
(11%) among adult males. The proportion of resting was maximum with R1 (22%) and

minimum with R5 (9%) among adult males (Table 4.1) (Fig 4.1).
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Fig. 4.1 Adult Males’ (R1, R2, &R5) Activity Pattern

As per the analysis among adult females (R3, R6, R13 & R8) the grazing
proportion was maximum with solitary adult female R8 (50%) and minimum with R3

(43%). Adult female R3 was separated from her female calf just after 26 days from
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release. Another two adult females R6 had 46% of grazing activity and R13 had 48% of
grazing observed. The same pattern of browsing activity (7%) was observed with adult
females R3, R6 and R8. The lowest browsing was observed with adult female R13
(4%). Wallowing activity was maximum with R3 (18%) while minimum with R13 (9%)
among adult females. Walking was maximum with R13 (33%) while minimum walking
activity was observed with R6 (18%) among adult females. Adult females R3 and R6
displayed 12% resting activity each and minimum resting activity was observed with

solitary adult female R8 (2%) (Table 4.2) (Fig 4.2).

Table 4.2 Activities observed in Adult Females (R3, R6, R13&R8)

Rhino | Du ration_ of No of Grazing | Browsing | Wallowing | Walking | Resting
Code | Observation | o vations | (%) (%) (%) (%) (%)
(hrs.)
R3 24 99 43 7 18 19 12
R6 33 135 46 7 17 18 12
R13 19 82 48 4 9 33 7
R8 11 46 50 7 15 26 2
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Fig. 4.2 Adult Females’ (R3, R6, R13 & R8) Activity Pattern

There were slight variations in activity pattern observed among rhino calves (R7,

R14 & R11). Male rhino calves (R7 and R14) always associated with their mothers

while female calf (R11) got dissociated from her mother after release at MNP and lived

alone. Grazing activity of male calf R14 had maximum (46%) and other two calves (R7

and R11) displayed equal proportion of grazing activity (44%).

Table 4.3 Activity observed in Rhino Calves (R7, R14 &R11)

Rhino | Duration of No of Grazing | Browsing | Wallowing | Walking | Resting
Code | observation | o vations | (%) (%) (%) (%) (%)
(hrs.)
R7 36 146 44 9 17 17 13
R14 11 46 46 15 11 24
R11 10 43 44 9 0 47
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Browsing activity was maximum with male calf R14 (15%) and 9% browsing
was observed with another male calf R7 and female calf R11 each. Wallowing activity
was observed only with male calves R7 (17%) and R14 (11%) while their female
counterpart did not show wallowing activity. Walking activity was observed maximum
with female calf R11 (47%) while among male calves R14 displayed 24% walking
activity and R7 only 17% walking. Resting activity was restricted to male calves and no
resting activity was observed with female calf R11. Among male calves,13% resting
was displayed by R7 while 4% resting activity was displayed by R14 (Table 4.3) (Fig

4.3).
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Fig. 4.3 Rhino calves (R7, R14 & R11) Activity Patterns

As per the analysis, it is observed that grazing activity of adult males (R1, R2
and R5) 44.3£3.9. The adult females (R3, R6, R13 and R8) and calves (R7, R14 and

R11) were about 47+1 and 45%1 respectively. Adult females were found in more
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grazing activity as compared to adult males and calves. Browsing was highest with

calves 11+2 while adult males browsing were 7.5+1.1 and adult females 7+1.

Average maximum wallowing activity was 18.5+1 observed with adult males.
During this period, maximum wallowing was observed among males from morning
8:00 - 16:00hours but sometimes short duration (1-2 hours) wallowing early morning
(5:00-7:00 hours) and evening (18:00-19:30hours) observed among adult males. Adult
female’s average wallowing was 15+2 and 9+5 with calves. They were observed to
wallow 9:00-14:00 hours in mid-day. Wallowing incidences were very minimum during
mornings and evenings among adult females and calves. Resting activity was maximum
with adult males (15.1+3.1) and minimum with adult females (2+2). The calves

displayed a resting average of 6+4 (Fig.4.4).
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Fig. 4.4 Average Activity Pattern of Rhinos

As per the analysis, it is observed that there was insignificant activity pattern

observed among adult males (R1, R2 and R5) with adult females (R3, R6, R13 and R8)
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(x% = 5.28, df = 3, NS). Among three groups of rhinoceros (adult male, adult female and
calves), behaviour observation was not found significant during the period of 90 days

after release at Manas NP (- = 5.86, df = 6, NS).
4.1.2 Seasonal Activity Pattern of Rhinos

MNP falls under four distinct seasons i.e. pre-monsoon, monsoon, retreating
monsoon and winter (Borthakur, 1986). It was observed that rhinos change their
behaviour according to the season. Different behaviour patterns in the rhinos in relation

with seasons are discussed below.
4.1.2.1 Pre- monsoon

During pre- monsoon period, rhinos were tracked 1326 times and observed 1089
times. Adult males (R1, R2 and R5) were observed 425 times (32%), adult females (R3,
R6, R13 and R8) 398 (30%) and calves (R7, R14 and R11) were observed 266 (20%)
times out of the total effort. The researcher was unable to locate and observed rhinos for
237 (18%) of times due to difficult terrain, dense vegetation and when rhinos were

inside water.

In pre-monsoon, maximum grazing activity was observed with R5 (adult male)
(50%). Other adult males, R1 and R2 showed 48% and 32% of grazing respectively.
Browsing was maximum with R2 (16%) among adult males. Adult males, R1 and R5

showed 11% and 9% browsing respectively.
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Wallowing activity was observed maximum with R2 (31%) among the adult
males. The adult males R1 and R5 exhibited 27% and 19% wallowing activity

respectively in this season.

Walking activity was observed maximum with adult male R5 (16%) and equal

proportions of walking (11%) was observed with other adult males R1 and R2.

As compared to other activities, resting was found to be very less. Maximum
resting activity was observed with R2 (9%) among the adult males. R1 displayed 4%
resting and R5 with 6% in resting among adult males (Table 4.4) (Fig.4.5). Variations of

activity pattern among adult males were observed insignificant (x?=12.863, the P value

was .11664).
Table 4.4 Adult Males’ (R1, R2 & R5) Activity in Pre-Monsoon
Rhino | Duration of No of Grazing Browsing Resting Walking | Wallowing
Code | observation . (%) (%) (%) (%) (%)
observations
(hrs.)
R1 51.25 205 48 11 4 11 27
R2 35 140 32 16 9 11 31
R5 20 80 50 9 6 16 19
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Fig. 4.5 Adult Males’ (R1, R2 &RS5) Activity Pattern in Pre-Monsoon Season

As compared to adult males, grazing activity was maximum with adult females.
Adult females with calves R6 (64%) and R13 (60%) had more grazing activities than
solitary adult female R8 (53%). However, adult female R3, whose female calf got

separated after 26 days from the release at MNP, had also same grazing activity (64%)

with other adult females with calves.

Browsing was absent in adult females with calves but was observed with

solitary female R8 (7%). Both adult females R3 and R6 showed 11% resting activity

each.

Resting was minimum with R13 (4%) and solitary female R8 displayed only 6%

resting activity among adult females.
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Walking activity was maximum with R13 (23%) among adult females. An equal

proportion of walking (13%) was observed with adult females R3 and R6. Solitary

female R8 displayed 19% walking activity.

Wallowing proportion was almost equal with R13 (13%), R3 (14%) and R6

(12%). It was observed maximum with solitary female R8 (15%) among adult females

(Table 4.4) (Fig. 4.6). Although some behaviour variation was observed among females

overall behaviour pattern among adult females was insignificant (x>=20.2234, P value

0.629).

Table 4.5 Adult Females’ (R3, R6, R13 & R11) Activity in Pre-Monsoon

Rhino Code . Grazing | Browsing | Resting | Walking | Wallowing
Duration of
observation No Of_ (%) (%) (%) (%) (%)
observations
(hrs.)
R13 12 48 60 0 4 23 13
R3 22 88 64 0 10 13 14
R6 38 152 64 0 10 13 12
R8 28 110 53 7 6 19 15
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Adult Females' Activity Patterns Pre-monsoon Season
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Fig. 4.6 Adult Females’ (R3, R6, R13 & RS8) Activity Pattern in Pre-Monsoon

Season.

Grazing proportion was maximum with calves (R7, R14 and R11) than adult
males (R1, R2 and R5) and adult females (R3, R6, R13 and R8). R11’s (Female calf)

grazing account was 60%, male calves R14’s 65% and R7 showed 57% of grazing.

Browsing was 7% with (male calf) R7 and (female calf) R11 while 5 %

browsing was observed with R14 (male calf).

Resting was maximum in male calf R7 with 12%. Walking was maximum with

female calf R11 (26%) and another male calf R14 with 15%.

The proportion of wallowing activity was maximum with male calf R7 (14%)
and minimum with female calf R11 (Table 4.6) (Fig.4.11). There were significant
behaviour variations observed among calves (x?=23.555, P value 0.0027 result was

significant at p<.05).
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Table 4.6 Rhino Calves’ (R7, R14 & R11) Activity in Pre-Monsoon

Duration of i i i i i
Rhino Code | gpservation No of Gl’ac.;l Bro(\)/)/smg Reg/tmg Wa(:/klng Wallogwmg
observations | N9 (%0) | (%) (%0) (%) (%)
(hrs.)
R11 11 45 60 26 4
R14 14 55 65 15 11
R7 42 166 57 12 11 14
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Rhino Calves Activity Patterns Pre-monsoon Season
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Fig. 4.7 Calves’ (R7, R14 &R11) Activity Pattern in Pre-Monsoon Season

Average grazing activity was 436 with adult males (R1, R2 and R5), 60+2.6

with adult females (R3, R6, R13 and R8) and 61+3 with calves (R7, R14 and R11).

Average browsing was 12+2.07 with adult males, 2+1.8 with adult females and 6+0

with calves.

The resting average was maximum with adult females (8+1.5). Adult males and

calves had an almost equal average of resting with 6+3.
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Wallowing was 25+6.3 with adult males, following adult females average
15+0.4 and 10+3 with calves. Adult females and calves equal walking average 1745

while walking average of adult males were 13+1.6 (Fig 4.8).
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Fig. 4.8 Comparative Activity Pattern of Rhinos (Pre-monsoon)

4.1.2.1.1 Temporal Activity Pattern of Rhinos during Pre-monsoon

As per the analysis of data, grazing activity was 19% with adult males (R1, R2
and R5) in the morning hours (06:00-10:00 hours). In the mid-day hours (10:00-14:00
hours) 3%, at afternoon (14:00-18:00 hours) 15% while in the evening till morning
(18:00-6:00hours), only 7% grazing activity was observed. The proportion of wallowing
activity was 9% in the morning hours while in the mid-day period it was 7% and at
afternoon 9%. During evening to morning (18:00-06:00), only 1% wallowing activity
was observed. Browsing was observed 5% in morning hours and 1% in the mid-day and
2% in the afternoon. 2% browsing activity was observed in the night hours. Walking
activity was 3% in the morning hours, 2% in the mid-day hours and 5% in the afternoon

hours. During night hours, 3% walking activity was found. The proportion of resting
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activity was comparatively low and only 2% resting activity was observed in the
morning hours, 1% in the midday hours and 3% in the afternoon hours. No resting was

observed during the night hours (Table 4.7) (Fig. 4.9).

Table 4.7 Adult Males’ (R1, R2 & R5) Temporal Activity in Pre-monsoon (In %)

Activity | 18:00-6:00 | 6:00-10:00 | 10:00-14:00 | 14:00-18:00
Grazing 7 19 3 15
Browsing 2 5 1 2
Resting 0 2 1 3
Walking 3 3 2 5
Wallowing 1 9 7 9

Adult Males' Temporal Activity Patterns in Pre-
monsoon Season
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Fig. 4.9 Adult Males’ (R1, R2 &R5) Temporal Activity Patterns in Pre-monsoon

Season

The proportion of grazing activity of 25% in the morning hours and 27% in the
afternoon hours was observed with adult females (R3, R6, R13 and R8). Grazing

activity was 8% during night hours and 5% at mid-day hours with adult females.
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Browsing proportion was observed with adult females (R8) during morning, mid-day

and afternoon. There was no resting activity observed in midday hours.

Proportionately, resting activity in adult females (R3, R6, R13 and R8) were 1%
in morning, 2% in the afternoon and 1% was in night hours. The proportion of walking
activity was 9% in the morning hours, 3% in the mid-day hours, 2% in the afternoon
and 3% was in the night hours. Wallowing activity was observed 2% in the morning

hours, 6% in the mid-day hours and 9% in the afternoon hours (Table 4.8) (Fig. 4.10).

Table 4.8 Adult Females’ (R3, R6, R13 & R8) Temporal Activity in Pre-

monsoon (In %)

Activity | 18:00-6:00 | 6:00-10:00 | 10:00-14:00 | 14:00-18:00
Grazing 8 25 4 27
Browsing 0 0.3 0.3 0.3
Resting 1 1 0 2
Walking 3 9 2 3
Wallowing 0 2 6 9
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Fig. 4.10 Adult Females’ (R3, R6, and R13 &R8) Temporal Activity Patterns in

Pre-monsoon Season
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Rhino calves were (R7, R14 and R11) following similar temporal patterns with
adult females (R3, R6, R13 and R8). Grazing activity was found maximum with calves
during the afternoon period (14:00-18:00 hours). In the morning (06:00-10:00 hours),
grazing activity of calves were 22%, while in the mid-day (10:00-14:00 hours) and
evening to morning (18:00-06:00 hours), an equal proportion of grazing activity (7%)
was observed. Wallowing activity was observed 3% in the morning period, 9% in the
mid-day and 7% in the afternoon period. Browsing was 2% in the morning and 3% in
the afternoon. No browsing activity was observed in the morning and mid-day period
among the calves. 4% walking was observed in the morning, 6% in mid-day and 9% in
afternoon period. Only 1% walking was observed during the night. The proportion of
resting activity was lowest and only 2% resting activity was observed in the morning

and afternoon (Table 4.9) (Fig. 4.11).

Table 4.9 Rhino Calves’ (R7, R14 & R11) Temporal Activity in Pre-monsoon (In %)

Activity | 18:00-6:00 | 6:00-10:00 | 10:00-2:00 | 2:00-6:00
Grazing 7 22 7 24
Browsing 0 2 0 3
Resting 0 2 0 2
Walking 1 4 2 6
Wallowing 0 3 9 7
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Fig. 4.11 Rhino Calves’ (R7, R14 &R11) Temporal Activity Patterns in Pre-

monsoon Season

During this period, all adult males (R1, R2 and R5) displayed overall 3+0.2
mean behaviour activity in night hours. Adult females (R3, R6, R13 and R8) displayed
2%0.1 and rhino calves (R7, R14 and R11) 2+0.4 mean behaviour activity during night
hour. Adult males displayed mean activity of 8+0.1, adult females 7+0.1 and calves

(6£0.4 in the morning hours.

During the mid-day hours, adult males displayed 3+0.2, adult females 2+0.2 and
calves displayed 4+0.4 mean behaviour activity. In the afternoon hours, adult males
displayed 7+0.1, adult females 8+0.1 and calves 8+0.2 mean behaviour activity during
pre-monsoon season. Overall grazing peaks observed for all rhinos were in the morning
and afternoon hours (Fig.4.12). Overall temporal behaviour among all age group of

rhinoceros was observed insignificant (x?=1.227, P value was .975531)
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Comparative Temporal Activity in Premonsoon Season
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Fig. 4.12 Comparative Temporal Activity of Rhinos during Pre-monsoon Period

4.1.2.2 Monsoon period

During the monsoon period, rhinos were tracked 1840 times and out of total
efforts, they were observed for about 1323 times (71%). In this period, adult male
rhinos (R1, R2 and R5) were observed about 654 times (49.43%), adult females (R3,
R6, R13 and R8) were observed about 367 times (28%) and calves (R7, R14 and R11)

were observed 302 times (23%).

Out of all activities in the monsoon period, grazing activity was maximum with
adult male rhinos (R1, R2 and R5). Adult male R1 exhibits 61%, R2 47%, and R5 53%
of grazing activity during the monsoon period. Browsing was minimum and only 1%
was observed with R2 among adult males. The proportion of resting was also minimum
and only 2% resting activity was observed with adult males R1 and R2 respectively. No
resting activity was observed with another adult male R5. The adult males were quite

explorative and 12% walking activity was exhibited by R1, 24% by R2 and 25% by R5.
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Wallowing proportion was the second highest activity among adult males. R1, R2, and

R5 displayed 25%, 27% and 23% wallowing activity respectively (Table.4.11) (Fig

4.13). The overall pattern of behaviour of adult rhinoceros was found to be insignificant

(x*=7.776, the P value was .4554).

Table 4.10 Adult Males’ (R1, R2 & R5) Behaviour during Monsoon Season

SINo Grazing | Browsing | Resting | Walking | Wallowing
Duration of No of (%) (%) (%) (%) (%)
observation | observations

(hrs.)
R1 99 394 61 0 2 12 25
R2 52 207 47 1 1 24 27
R5 14 53 53 0 0 25 23

Adult Males Activity Patterns Monsoon Season
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Fig. 4.13 Adult Males’ (R1, R2 &R5) Activity Patterns in Monsoon Season

Proportions of grazing were maximum with adult females with calves (R3, R6

and R13). Grazing proportion was maximum with adult female R3 (77%). It was 75%

with R6 and 65% with R13. Solitary adult female (R8) displayed only 59% of grazing.
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Browsing activity was not observed among adult females during the monsoon period.

Resting proportion was 9% with R13, 2% with R3, 1% with R6 and 3% resting

proportion observed with R8 among adult females. Walking activity was maximum in

R8 (28%) and R13 (18%) among adult females. Resting proportion was 9% with R3 and

14% with R6. Wallowing activity was almost equal among adult females. Wallowing

proportion was 8% with R13, 12% with R3, 10% each with R6 and R8 adult females

(Table 4.11) (Fig.4.14). Adult females’ overall activity pattern was significant

(x*=25.553, P value 0.0124 result was significant at p<.05).

Table 4.11 Adult Females’ (R3, R6, R13 & R8) Behaviour during Monsoon Season

. Duration of No of Grazing | Browsing | Resting | Walking | Wallowing
Rhino Code . :
observation | observations | (%) (%) (%) (%) (%)
(hrs.)
R13 23 92 65 0 9 18 8
R3 25 100 77 0 2 9 12
R6 37 146 75 0 1 14 10
R8 8 29 59 0 3 28 10
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Adult Females Activity Patterns Monsoon Season
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Fig. 4.14 Adult Females’ (R3, R6, and R13 &R8) Activity Patterns in Monsoon

Season

The behaviour of female calf R11 was relatively different than that of the other
two male calves R7 and R14. Grazing proportions of female calf R11 were 42%. While
male calves’ grazing proportions were fairly more than female calf. R7 and R14’s
grazing proportion was 68% and 66% respectively. The proportion of browsing activity
was not found with female calf R11 but it was 5% and 11% with male calves R7 and
R14 respectively. Resting proportion was 5% with female calf R11, 8% with R14 and
3% with R7. Maximum walking activity was observed with female calf R11 (50%).
Male calves had 11% each walking proportions. Wallowing was observed minimum
with female calf R11 (3%) and male calves had 8% each wallowing proportion (Table
4.12) (Fig. 4.15). Behaviour variation among calves observed significant (x*>=63.078, P

value 0.00001 result was significant at p<.05).
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Table 4.12 Rhino Calves’ (R7, R14 & R11) Behaviour during Monsoon Season

Duratio No of
Rhino n of observati | Grazing | Browsing | Resting | Walking | Wallow
Code | Observat ons (%) (%) (%) (%) ing (%)
ion
(hrs.)

R11 10 38 42 0 5 50 3

R14 22 85 68 5 8 11 8

R7 45 179 66 11 3 11 8

Rhino Calves Activity Patterns Monsoon Season
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Fig. 4.15 Rhino Calves’ (R7, R14 &R11) Activity Patterns in Monsoon Season

During monsoon season, average grazing proportion of adult males (R1, R2 and
R5) was 54+4.2. Adult females’ (R3, R6, R13 and R8) average grazing proportion was
69+1.2 and calves (R7, R14 and R11) had grazing average of 59+1.4. Browsing was
absent with adult females while it was 1+0.5 with adult males and 5+3.2 with calves

respectively. Resting average was 1+0.5 with adult males, 4+2 with adult females and
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6+1.4 with calves. Walking activity average was 204 observed with adult males and
17+4 with adult females. Calves had a 24+1.1 walking average. Average wallowing
activity with adult males was 25+4. Females and calves had wallowing averages of

10+1 and 6+1.9 respectively (Fig. 4.16).
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Fig. 4.16 Comparative Activity Pattern of Rhinos in Monsoon Period

4.1.2.2.1 Temporal Activity Pattern of Rhinos during Monsoon

During monsoon period, grazing activity was maximum (28%) among adult
males (R1, R2 and R5) in night hours (18:00 - 6:00 hours). Grazing activity was 12% in
the morning hours (06:00 —10:00 hours) and only 3% in the mid-day hours (10:00-14:00
hours). In the afternoon, grazing activity was 13% with adult males. Browsing was only
1% during monsoon at morning hours. Resting was also 1% with adult males at night

hours.

In relation to grazing activity, walking activity was maximum during the night

hours (9%). It was 3% in the morning hours, 1% in the mid-day time and 3% in the
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afternoon. Wallowing activity was maximum among males in the morning and mid-day
hours. In the morning hours, 11% wallowing was observed while it was 10% during

mid-day hours. In the afternoon, 4% wallowing activity was observed among adult

males (Table 4.13.) (Fig. 4.17).

Table 4.13 Adult Males’ (R1, R2 & R5) Temporal Activity Proportions during

Monsoon (In %)

Activity | 18:00-6:00 | 6:00-10:00 | 10:00-14:00 | 14:00-18:00
Grazing 28 12 3 13
Browsing 0 1 0 0
Resting 1 0 0 0
Walking 9 3 1 3
Wallowing 1 11 10 4

Adult Males' Temporal Activity Patterns in Monsoon

Season
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Fig. 4.17 Adult Males’ (R1, R2 &R5) Temporal Activity Patterns during Monsoon

Season
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As per the analysis of recorded data, two grazing peaks were observed during 24
hours. They are 29% during afternoon hours (14:00-18:00 hours) and 20% in the night
hours (18:00-6:00hours). During morning and mid-day hours, 17% and 5% grazing
activity was observed respectively among adult females (R3, R6, R13 and R8).
Browsing was not observed among adult females during the monsoon season. Only 1%
resting activity was observed in the night hours and 3% in afternoon hours. Walking
activity was 4% in the morning hours, 1% in the mid-day hours, 5% in the afternoon
and 4% in the evening hours. Wallowing activity was 3% in the morning hours, 2% in

the noon, 4% in the afternoon hours and 1% in the night hours (Table 4.14.) (Fig. 4.18).

Table 4.14 Adult Females’ (R3, R6, R13 & R11) Temporal Activity during

Monsoon (In %)

Activity | 18:00-6:00 | 6:00-10:00 | 10:00-14:00 | 14:00-18:00
Grazing 16 14 7 26
Browsing 2 4 1 1
Resting 0 1 0 3
Walking 4 5 2 5
Wallowing 0 3 2 3
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Fig. 4.18 Adult Females’ (R3, R6, and R13 & R8) Temporal Activity Patterns

during Monsoon Season

Temporal activity patterns of the rhino calves (R7, R14 and R11) were almost
similar to that of adult females (R3, R6, R13 and R8). Maximum grazing activity was
observed during the afternoon hours (26%) and minimum in the mid-day hours (7%).
During morning hours, 14% and 16% at night hours grazing were observed among rhino
calves. In contrast to adult females (R3, R6, R13 and R8), rhino calves (R7, R14 and
R11) displayed more browsing activity. It was 4% in the morning hours, 1% in the
midday hours, another 1% in the afternoon and 2% in the night hours. Resting activity
in the morning was 1% and 3% in the afternoon. Walking activity was 5% in the
morning hours, 2% in the midday hours, 5% in afternoon and 4% in the night hours.
Wallowing activity was 3% in the morning hours, 2% in the noon hours and 3% in the

afternoon hours (Table 4.15) (Fig. 4.19).
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Table 4.15 Rhino Calves’ (R7, R14 &R11) Temporal Activity in Monsoon (In %)

Activity | 18:00-6:00 | 6:00-10:00 | 10:00-14:00 | 14:00-18:00
Grazing 16 14 7 26
Browsing 2 4 1 1
Resting 0 1 0 3
Walking 4 5 2 5
Wallowing 0 3 2 3

Rhino Calves' Temporal Activity Patterns in Monsoon
Season
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Fig. 4.19 Rhino Calves’ (R7, R14 &R11) Temporal Activity Patterns during

Monsoon Season

The mean behaviour proportion of the adult males (R1, R2 and R5) was
relatively variable than adult females (R3, R6, R13 and R8) and calves (R7, R14 and
R11). Adult males’ average behaviour proportion was maximum in the night hours with

8+0.1 but it was 5+0.2 among adult females and 5+0.4 with rhino calves.

In contrast to adult males, adult females and calves’ mean behaviour proportions

were maximum during the evening hour (8+0.1). The mean behaviour of adult males
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was 4%0.2 in the afternoon hours. Mean proportion of behaviour was found almost
equal in the morning and mid-day hours among three age groups of rhinos (Fig. 4.20).
Overall temporal pattern of behaviour activity among all rhinoceros was found to be

insignificant (y>=2.8857, the P value was .82304)

Comparative Temporal Activity in Monsoon Season
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Fig. 4.20 Comparative Temporal Activity of Rhinos during Monsoon Period

4.1.2.3 Retreating monsoon

This is a short duration of the season (October and November). During this
period, rhinos were tracked 642 times and observed 491 time (76.47%). Adult males
(R1, R2 and R5) were observed 186 times (37.88%), adult females (R3, R6, R13 and
R8) 171 times (34.82%) and rhino calves (R7, R14 and R11) were observed for 134

times (27.29%).

Throughout this period, 57% and 69% grazing activity was observed with adult

male R1 and R2 respectively. But maximum grazing (69%) was observed with another
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adult male R5.

Browsing proportion was observed maximum with R2 (22%) and

minimum with R1 (17%) among males. No browsing activity was observed with adult

male R5. Resting proportion was 3% with R1 and 4% with R5. No resting activity was

observed with R2. Walking activity was maximum with R5 (19%) and minimum with

R1 (6%) among males. Walking activity was 11% with R2. Wallowing activity was

17% with R1 and 8% with R5. No wallowing activity was observed with R2 (Table

4.16.) (Fig. 4.21). Behaviour variation among males was found to be significant

(x*=43.0731, P value 0.00001 result was significant at p<.05).

Table 4.16 Adult Males’ (R1, R2 &R5) Behaviour during Retreating Monsoon

Season
Rhino Code Grazing | Browsing | Resting | Walking | Wallowing
Duration of No of (%) (%) (%) (%) (%)
observation | observations
(hrs.)

R1 38 151 57 17 3 6 17

R2 5 9 67 22 0 11 0

R5 7 26 69 0 4 19 8
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Fig. 4.21 Adult Males’ (R1, R2 & R5) Activity in Retreating Monsoon Season

Adult females’ (R3, R6, R13 and R8) proportion of grazing activity was
comparatively more in the retreating monsoon. Grazing proportion was maximum
observed with R6 (83%) among females. R13 had 81%, R3 had 63% and solitary female
R8 had 43% of grazing observed during this season. No Browsing was observed in this
season with adult females. Resting activity proportion was only observed with R13
(5%). Walking activity was 48% with solitary adult female R8 which was highest
among adult females. Walking activity was observed 12% with R13, 13% with R3 and
5% with R6. The proportion of wallowing activity was 23% with R3, 12% with R6, 9%
with R8 and only 3% were observed with R13 (Table 4.17) (Fig. 4.22). Behaviour
variation among adult females was found to be significant (x?=98.679, the P value

0.00001 result was significant at p<.05).
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Table 4.17 Adult Females’ (R3, R6, R13 &R8) Behaviour during Retreating

Monsoon Season

Rhino Code Grazing | Browsing | Resting | Walking | Wallowing
Duration of No of (%) (%) (%) (%) (%)
observation | observations

(hrs.)
R13 11 43 81 0 5 12 3
R3 8 30 63 0 0 13 23
R6 19 75 83 0 0 5 12
R8 7 23 43 0 0 48 9
Adult Females Activity Patterns Retreating monsoon
Season
100%
oo -
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Fig. 4.22 Adult Females’ (R3, R6, R13&R8) Activity in Retreating Monsoon

Season

The behaviour activity of rhino calves is relatively similar to that of adult

females in retreating monsoon. Rhino calves’ grazing activity is comparatively more

than other seasons and it was also maximum among rhinos. Grazing activity was 86%
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with male calf R7 and 85% with another male calf R14. Grazing proportion was 81%

with female calf R11. The proportion of browsing activity was observed only with R14

(2%). The resting activity was 5% with female calf R11, 2% with male calf R14 and

only 1% with another male calf R7. Walking activity was 14% with R11 which was the

highest among the calves. Walking was 7% with R14 and 4% with R7. Wallowing

activity was 5% with male calf R14 and 8% with another male calf R7. No wallowing

activity was observed with female calf R11 (Table 4.18.) (Fig. 4.23). Behaviour

variations among calves were observed to be significant (y>=178477, the P value .0223

result was significant at p<.05).

Table 4.18 Rhino Calves’ (R7, R14 &R11) Behaviour during Retreating Monsoon

Rhino Code cI)Dt;JsI:’t\Z; (;)rl: No of_ Gr(il/il)ng Br(()(\)//\;s)lng R(zg/tol)ng W?(!/I:;ng Wa;!;)v;/mg
observations
(hrs.)
R11 6 21 81 0 5 14 0
R14 10 41 85 2 2 7 5
R7 18 72 86 0 1 4 8
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Fig. 4.23 Rhino Calves’ (R7, R14 &R11) Activity in Retreating Monsoon Season

During this season, adult males’ (R1, R2 and R5) mean grazing proportion was
64+4 while it was 68+2.45 with adult females (R3, R6, R13 and R8). It was maximum
with rhino calves (R7, R14 and R11) (84+1.6). Mean browsing proportion was 13+7
with adult males and 1+0.8 with rhino calves. Mean resting proportion activity among
males was 2+1 while it was 1+1 with adult females and calves. Mean walking activity
was comparatively higher with adult females with 20£10, 12+4 with adult males and
9+3 with rhino calves. Wallowing mean proportion was 85 with adult males, 12+4

with adult females and 4+2.4 with calves (Fig. 4.24).
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Comparative Activity Patterns Retreating monsoon
Season
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Fig. 4.24 Comparative Activity Patterns of Rhinos during Retreating Monsoon

Season

4.1.2.3.1 Temporal Activity Pattern of Rhinos during Retreating

monsoon

In the retreating monsoon, temporal grazing proportion was maximum in the
morning and afternoon hours. The grazing proportion of adult males (R1, R2 and R5)
was 25% in the morning hours, 3% in mid-day hours, 16% in the afternoon hours and
13% in the night hours. Browsing was 3% in the morning hours, 1% in the noon and 4%
in the night hours. No browsing was observed during the afternoon. Resting was 1% in
the morning as well as during night hours. No resting was observed with adult males in
the mid-day hours but 7% resting activity was observed in the afternoon hours. The
temporal proportion of walking activity was 3% in the morning hours, 1% in the mid-
day hours and 3% in the afternoon hours. No walking was observed in the night hours.
Wallowing activity was 3% in the morning hours, 11% in the midday hours and 5% in

the afternoon hours (Table 4.19) (Fig. 4.25).
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Table 4.19 Adult Males’ (R1, R2 and R5) Temporal Activity in Retreating

Monsoon (In %o)

Activity 18:00-6:00 | 6:00-10:00 | 10:00-14:00 | 14:00-18:00
Grazing 13 25 3 16
Browsing 4 3 1 0
Resting 1 1 0 7
Walking 0 3 1 3
Wallowing 0 3 11 5

Adult Males' Temporal Activity Patterns in Retreating
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Fig. 4.25 Adult Males’ (R1, R2 &R5) Temporal Patterns of Activity in the

Retreating Monsoon Season

The temporal proportion of grazing was maximum among adult females (R3,
R6, R13 and R8) in the afternoon hours (36%). Grazing activity was 25% in the
morning hours, 5% in the mid-day hours and 11% during night. No browsing was
observed with adult females. The temporal proportion of resting activity was 1% each in

the morning, mid-day and afternoon hours. Walking activity was 1% during mid-day
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and night hours. Walking was 5% in the morning hours and 3% in the afternoon hours
with adult females. Wallowing activity was found highest in the afternoon hours (7%).
In the morning hours, wallowing activity was 1% and 2% in the midday hours. No

wallowing was observed during the night hours (Table 4.20) (Fig. 4.26).

Table 4.20 Adult Females’ (R3, R6, R13 & R8) Temporal Activity in Retreating

Monsoon (In %)

Activity | 18:00-6:00 | 6:00-10:00 | 10:00-14:00 | 14:00-18:00
Grazing 11 25 5 36
Browsing 0 0 0 0
Resting 0 1 1 1
Walking 1 5 1 3
Wallowing 0 1 2 7
Adult Females' Temporal Activity Patterns in
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Fig. 4.26 Adult Females’ (R3, R6, R13&R8) Temporal Activity Patterns in

Retreating Monsoon Season
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Temporal pattern of activity of rhino calves (R7, R14 and R11) in retreating
monsoon season was almost similar to adult females (R3, R6, R13 and R8). Grazing
activity was maximum in the afternoon hours (37%). It was 29% in the morning hours,
5% in the mid-day hours and 12% in the night hours. The temporal proportion of
browsing was 1% each in the mid-day and afternoon hours. No browsing was observed
in the morning and night hours. Resting activity was 1% in the morning hours and 2%
in the afternoon hours. Walking activity was 1% each in the noon and night hours. In
the morning, walking activity was 3% while in the afternoon walking was 2%. The
proportion of wallowing activity was 2% each in the mid-day and afternoon hours. In
the morning hours, only 1% wallowing was observed but no wallowing in the night

hours (Table 4.21) (Fig. 4.27).

Table 4.21 Rhino Calves’ (R7, R14 &R11) Temporal Activity in Retreating Monsoon

(In %)
Activity | 18:00-6:00 | 6:00-10:00 | 10:00-14:00 | 14:00-18:00
Grazing 12 29 5 37
Browsing 0 0 1 1
Resting 0 1 0 2
Walking 1 3 1 2
Wallowing 0 1 2 2
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Fig. 4.27 Temporal Activity Pattern of Rhino Calves’ (R7, R14 & R11) in

Retreating Monsoon Season

In the retreating monsoon, adult males’ (R1, R2 and R5) mean proportion of
activity was 6.9+0.2 and 6.1+0.1 during the morning and afternoon hours respectively.
In the night and mid-day hours, adult males’ mean behaviour activity was relatively less

with 3.6£0.1 and 4.5+0.2 respectively.

Adult females’ (R3, R6, R13 and R8) mean temporal proportion of activity was
observed maximum in the afternoon hours with 9.7+0.1 and minimum in the mid-day
hours with 1.6+0.4. Mean proportion of activity was 6.3+0.1 in the morning hours and

2.4%0.2 in the night hours.

Rhino calves’ (R7, R14 and R11) temporal mean behaviour was maximum in
afternoon hours with 9+0.2 which were almost similar to adult females. During morning

hours, mean temporal behaviour pattern was 7+0.1. During mid-day hours, mean
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behaviour was 2+1 and in the night hours, it was 3£0.1 (Fig. 4.28). Overall temporal
pattern of behaviour activity among all rhinoceros was found to be insignificant

(x?=2.9802, the P value was .811331)

Comparative Temporal Activity in Retreating
Monsoon
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Fig. 4.28 Comparative Temporal Activity Patterns of Rhinos in Retreating

Monsoon Season

4.1.2.4 \Winter Season

During the winter season, rhinos were tracked 1133 times and were observed
808 times in different locations of MNP. Adult males (R1, R2 &R5) were observed 464
times (57.4%), adult females (R3, R6, R13&R8) 161 times (20%) and rhino calves (R7,

R14&R11) were observed 183 times (23%) in this season.

During the winter season, the grazing proportion of activity was 43%, 38% and
32% with adult males R1, R2 and R5 respectively. Adult males’ proportion of
browsing was 18%, 24%, 25% with R1, R2 and R5 respectively. During winter,

browsing was found to be maximum as compared to other seasons among males. The
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proportion of resting was 11%, 13%, 7% with R1, R2 and R5. The proportion of

wallowing activity was 15%, 13%, 15% with R1, R2 and R5 (Table 4.22) (Fig. 4.29).

Behaviour pattern was insignificant among adult males (x?=9.844, the P value was

27614)

Table 4.22 Adult Males’ (R1, R2 and R5) Activity in Winter Season

Rhin _ Grazing | Browsing | Resting | Walking | Wallow
0 D“foj}'on No of %) | @) | (%) | (%) | ing
Code .| observatio (%6)
observatio ns
n (hrs.)
R1 48 191 43 18 11 13 15
R2 53 213 38 24 13 11 13
R5 15 60 32 25 7 22 15
Adult Males Activity Pattern Winter Season
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Fig. 4.29 Adult Males’ (R1, R2&RS5) Activity Pattern in Winter Season

Adult females’ (R3, R6, R13 and R8) grazing activity was relatively

higher than adult males (R1, R2 and R5). Grazing proportion was 50% with adult

female R13, 40% with R3, 60% with R6 and solitary female R8 had 46% of grazing
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observed during the winter season. During this season, some females devoted their time
to browsing. There were 23% of browsing observed with adult female R3 and 26% with
another adult female R8. No browsing was observed with R13 and R6. The proportion
of resting activity was 8% each with R13 and R6. Solitary female R8 displayed 5%
resting activity but no resting was observed with R3. The proportion of walking activity
was maximum with R13 (35%). There was 23%, 17% and 18% walking activity
observed with R3, R6, and R8 respectively. The proportion of wallowing activity was
8% each with adult male R13 and R3 in this season. Wallowing proportion was 14%
with R6 and 5% with R8 (Table 4.23.) (Fig. 4.30). Overall activity variations among
adult females were significant (x°=65.9417, the P value .00001 result was significant at

p<.05).

Table 4.23 Adult Females’ (R3, R6, R13 and R8) Activity in the Winter Season

Rhino Grazing | Browsing | Resting | Walking | Wallowing
Duration of
Code ] No of (%) (%) (%) (%) (%)
observation
observations
(hrs.)
R13 8 26 50 0 8 35 8
R3 5 13 46 23 0 23 8
R6 21 83 60 0 8 17 14
R8 10 39 46 26 5 18 5

109




Adult Females Activity Patterns Winter Season
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Fig. 4.30 Adult Females’ (R3, R6, and R13&R8) Activity Patterns in Winter

Season

Rhino calves (R7, R14 and R11) displayed almost similar pattern of behavioural
activity as adult females (R3, R6, R13 and R8) with slight variation among them. The
proportion of grazing was 52%, 48% and 57% with R11 (female calf), R14 (male calf)
and R7 (male calf) respectively. All calves displayed browsing activity during this
season. Browsing proportion was 10%, 16%, 5% with R11, R14 and R7. Resting
activity was 6% with R11, 8% with R14 and 9% with R7. Walking activity was
relatively higher with female calf R11 (25%). Walking was 20% and 15% with male
calf R14 and R7 respectively. Wallowing activity was 7%, 8%, 14% with female calf

R11, R14 (male calf) and R7 (male calf) respectively (Table 4.24.) (Fig. 4.31). Overall
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behaviour variations among calves was found to be insignificant (y>=12.7223, the P

value was .12177).

Table 4.24 Rhino Calves’ (R7, R14 &R11) Activity in Winter

Season
Rhino | Duration of No of Grazing | Browsing | Resting | Walking | Wallowing
Code observation observations (%) (%) (%) (%) (%)
(hrs.)
R11 18 71 52 10 6 25 7
R14 7 25 48 16 8 20 8
R7 22 87 57 5 9 15 14
Rhino Calves Activity Patterns Winter Season
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Fig. 4.31 Rhino Claves’ (R7, R14 & R11) Activity Pattern in Winter
Season
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During the winter season, adult males (R1, R2 and R5) mean grazing proportion
was 37+3.25, adult females (R3, R6, R13 and R8) 50.6+£3.3 and calves (R7,R14 and
R11) 53+2.7. Mean browsing proportion of adult males was 22+2.1, adult females
12.2+7.05, and calves 10+3.2. Mean resting proportion of adult males was 10.5+2.1,
adult females 5.3£1.9, calves 8+1.04. Adult males mean walking proportion was 15+3,
adult females 23.1+4.06 and calves 20£3. Wallowing mean proportion was 14.1+0.7

with males, 8.7£1.9 with females and 10+2.1 with calves (Fig. 4.32).
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Fig. 4.32 Comparative Activity Patterns of Rhinos in Winter Season

4.1.2.4.1 Temporal Activity Pattern of Rhinos during Winter Season

During the winter season, adult males (R1, R2 and R5) grazing proportion were
11% in the morning hours, 7% in the mid-day hours and 16% in the afternoon. During
winter, only 2% grazing proportion observed in night hours. Temporal patterns of
browsing were dominant from morning to afternoon hours. In the morning 4%, in the

mid-day 7% and in the afternoon 8% browsing was observed. Resting proportion in the
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morning hours was 3%, 2% in the mid-day hours and 7% in the afternoon hours. The
temporal proportion of walking was 8% in the morning hours, 2% in the mid-day hours
and 9% in the afternoon. Only 1% walking activity was observed during night time.
Wallowing activity was observed to increase from morning to afternoon. In the morning
hours, wallowing was 2%, 3% in the mid-day hours and 8% in the afternoon hours. No

wallowing was observed in the night hours (Table 4.25.) (Fig. 4.33).

Table 4.25 Adult Males’ (R1, R2 &R5) Temporal Pattern of Activity in Winter

Season (In %)

Activity 18:00-6:00 6:00-10:00 | 10:00-14:00 | 14:00-18:00
Grazing 2 11 7 16
Browsing 0 4 7 8
Resting 0 3 2 7
Walking 1 8 2 9
Wallowing 0 2 3 8
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Adult Males' Temporal Activity Pattern in Winter
Season
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Fig. 4.33 Adult Males’ (R1, R2 &R5) Temporal Patterns of Activity in Winter

Season

The temporal proportion of grazing activity was observed as dominant activity
with adult females (R3, R6, R13 and R8) during morning and afternoon hours in the
winter season. In the morning, 25% of grazing was observed, 18% in the afternoons, 6%
in midday hours and 4% in the night. The temporal proportion of browsing was 3% and
2% in morning hours and midday hours respectively. There was only 1% browsing
observed during the night. Resting activity was 2% in the morning, 6% in the midday
and 9% in the afternoon as observed. Walking activity was 4% in the morning, 6% in
the midday and 7% was in the afternoon hours. No resting was observed in the night
hours. Wallowing activity was 1% in the morning hours, 2% in the noon hours and 7%

in the afternoon (Table 4.26.) (Fig. 4.34).
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Table 4.26 Adult Females’ (R3, R6, R13 and R8) Temporal Pattern of Activity in

Winter Season (In %)

Activity 18:00-6:00 | 6:00-10:00 | 10:00-14:00 | 14:00-18:00
Grazing 4 25 6 18
Browsing 1 3 2 2
Resting 0 2 1 4
Walking 2 4 6 9
Wallowing 0 1 2 7
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Fig. 4.34 Adult Females’ (R3, R6, R13 & R8) Temporal Activity Pattern in Winter

Season

Temporal activity pattern of rhino calves (R7, R14 and R11) during the winter
season was almost similar to adult females (R3, R6, R13 and R8). Grazing proportion
was dominant activity in the morning and afternoon hours. Grazing proportion in the
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morning hours was 27% and 12% in the afternoon hours. During mid-day hours, the
grazing proportion was 10%, and 5% in the night hours. Browsing proportion was 2%
each in the morning and mid-day. It was 3% in the afternoon and in the night only 1%
browsing activity was observed with rhino calves. Resting proportion was 2% in the
morning, 5% in the afternoon and 1% during the night hours. No resting was observed
during mid-day hours. Walking activity was 4% each in the morning and mid-day hours
and relatively more (9%) walking were observed in the afternoon hours. There was 2%
walking in the night hours. Wallowing activity was 2% each in the morning and midday
hours and 7% wallowing activity were observed during afternoon period. No wallowing

was observed in the night hours (Table 4.27.) (Fig. 4.35).

Table 4.27 Rhino Calves’ (R7, R14 and R11 Temporal Pattern of Activity d