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Abstract 
 

Waterholes are an important component of management practices in wildlife 

conservation, especially in arid and semi-arid regions. It is of high conservation and 

management significance as it is a spatially restricted resource for wildlife.  I studied 

visitation pattern of mammals at 54 waterholes in the core zone of Tadoba - Andhari 

Tiger Reserve, a dry deciduous forest in the central India.  Visitations of mammal 

species were monitored continuously for four months using camera traps. Visitation 

frequencies of mammals at the waterholes were checked and compared between winter 

and summer seasons. Influences of (i) physical attributes of waterholes, (ii) distance 

between the waterholes and adjacent permanent water sources, (iii) distance to nearest 

road and (iv) the presence of tourism in the nearest road, on the visitations of mammals 

at waterholes were studied.  It was found that there are differences in the number of 

visitations, total time spent and the average time spent in a visitation between mammal 

species and between same species in different seasons. Size of waterholes and artificial 

water supplementation influenced the visitations of some mammals at waterholes. 

Overlaps in the temporal visitation patterns of the prey species with that of the predator 

species were different for ambush predators and pursuit predators. 



 
 

1. Introduction  

1.1. Background and Review of Literature 

Water is one of the basic requirements for life. Life originated and succeeded in 

relation with water. Though some organisms have adapted for living in water scarce 

conditions, water is essential for all organisms. Wildlife in arid and semi-arid regions 

have both physiological and behavioural adaptations for survival with limited water. 

Behavioural adaptations include movement to favourable areas. In current scenario of 

fenced forests and high chances of negative interactions with increased human 

population, long distance movement of wildlife is restricted. Provision of resources in 

the areas where the animals have to be managed is a solution invented by people in 

19th century. Construction of waterholes for wildlife is one major step in this. But this 

comes with costs of alterations in the behaviours of wildlife and the ecosystem and 

also economic costs. Hence the construction of waterholes has to be done carefully by 

studying the requirements of wildlife. This study is an attempt to document the 

relationship between use of waterholes by different wild mammals in the dry 

deciduous forests of Tadoba Andhari Tiger Reserve. . 

Waterholes are a widely used management practice in arid and semi-arid 

landscapes for animals during water scarce period (Rosenstock et al. 1999). It started 

with the intention to keep the animals in specific area throughout the year for 

management purposes or hunting purposes (Parker & Witkowski 1999, Smit & Grant 

2009). 
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Uses of waterholes can vary for different species. Other than the general use for 

drinking, species like wild pig (Sus scrofa) use these extensively for wallowing (Gray 

et al. 2019, Watter et al. 2020) while sambar (Rusa unicolor) use them during rutting 

and tigers (Panthera tigris) during summer months for cooling. Physical attributes of 

the waterholes including the size, shape, depth, etc. might influence the visitation of 

mammals in the waterholes. The predator activity and waterhole use have been 

reported to  influence the activity of prey species and affects the choice of waterhole 

to be used by them (Valeix et al. 2009, 2010, Sutherland et al. 2018). In other words, 

the presence of predator species is one of the factors that influence visitation of other 

animals to waterhole. Animals are also known to change their behaviours in response 

to tourism activity (Kamanda et al. 2008). Besides these variables, the use of 

waterholes by wildlife are also governed by their distance from roads in tourism area. 

Spatial separation of mammal groups have been recorded between natural water 

sources and artificial waterholes, where they are present in same landscape (Epaphras 

et al. 2008, Smit & Grant 2009). The influence of the distance of the artificial 

waterhole from permanent water sources affects the visitation of specific groups of 

mammals.  

Studies on use of waterholes by mammalian communities are limited from India. 

Most of the works from India take waterholes as one of the places of animal 

assemblages, so that their behaviours, interactions, population etc. can be studied from 

a small area. Waterholes are used for tourism purposes in various protected areas in 

India because the wildlife sightings will be high around these areas (Udaya Sekhar 

2003). 
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This study considers visitation pattern of mammalian communities at waterholes 

with respect to their physical attributes, water supplementation, tourism and the 

location. 

1.2.  Objectives and Questions 

1. To determine the visitation pattern of mammals at waterholes 

1.1. What are the visitation frequencies of different mammalian species at 

waterholes? 

1.2. Is there a change in visitation pattern between seasons? 

2. To assess the effects of waterhole attributes, presence of natural waterholes and 

tourism on the visitation frequencies of mammalian communities.  

2.1. Do the physical attributes of artificial waterholes influence the visitation of 

mammalian communities? 

2.2. Does the tourism affect visitation pattern of mammalian communities at 

waterholes? 

3. To study the visitation pattern of prey species at waterholes with respect to 

predator activity. 

3.1. Does the activity of top predators around waterholes influence the visitation 

frequency of prey species and subordinate predators in the waterholes? 
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2. Study Area 

Tadoba- Andhari Tiger reserve (TATR; 19.993° to 20.499° N and 79.193° to 

79.678° E) is a southern tropical dry deciduous forest in the Central Indian landscape 

(Champion & Seth 1968). TATR it is situated in the civil district of Chandrapur in 

Eastern Vidarbha Landscape of Maharashtra state in India. Total area of the Tiger 

reserve is 1727 km2 with a core area of 625.4 km2. This core area comprising of Tadoba 

National Park (116.55 km2) and Andhari Wildlife Sanctuary (508.85 km2) was 

established as Tadoba-Andhari Tiger Reserve in 1994 (Figure 1).  Forest composition 

includes bamboo dominated forests, miscellaneous dry deciduous forests with 

Terminalia elliptica, Madhuca longifolia, Sterculia urens, Diospyros melanoxylon, 

Tectona grandis, Schleichera oleosa, Mangifera indica, etc. 

 Two perennial rivers in TATR are Andhari and Erai. Erain river gives raise to 

one of the major water sources in the park Erai reservoir, which is outside the core 

area. Tadoba, Jamni, Moharli and Navegaon lakes are the big perennial waterbodies 

inside the core. Vasant Bandara, Bhanushkindi, Khatoda, etc. are the small streams 

running through the core area (Habib et al. 2019). But they dry up during summer 

leaving some pools in between. 

The area has three major seasons in a year – winter, summer and monsoon from 

October to March, April – May and June – September respectively. Temperature in 

summer goes as high as 47°C during the peak and in winter it goes down till 12°C 

(Habib et al. 2019).  
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Study area receives an annual rainfall of 1245mm (Climate-Data.org 2020). Since 

most of the natural water sources available for wildlife are ephemeral, waterholes are 

made and managed by forest department to ensure year-round availability of water for 

wildlife in the area (Management Plan, TATR). The core area consists of 5 forest 

ranges with 86 waterholes in them. This study was carried out in the three forest ranges 

in the core – Moharli, Tadoba and Kolara and covered a total of 60 waterholes.  

 

Figure 1: Map showing the Study area, core boundary and buffer boundary of TATR 
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Previously, waterholes were refilled using water brought by tanker vehicles 

however in the recent years, automatic solar pumps were implemented in many places.  

High chances for animal sightings in Tadoba Andhari Tiger reserve, especially 

for tigers, attracts lot of  tourists to the park. Tourist safari vehicles are allowed only 

in predefined roads at specific times in morning and evening every day inside the 

core zone. Since chances for Tiger sightings are high around waterholes, safari 

vehicles gather near these places. 

 

 

 



 

3. Study Design 

3.1.  Field Methods 

Selection of Waterhole   

All waterholes inside the core area were mapped and 60 waterholes were selected 

in three out of five ranges for the intensive study (Figure 2). The selection of ranges 

for intensive study were based on reconnaissance survey, animal use, availability of 

different classes of waterholes, study time frame and based on the availability of 

logistics and manpower.  

Heavily used areas of waterholes by animals were identified by looking at the signs 

on ground. Cuddeback C1 cameras with white flash were used for monitoring the 

visitations of mammals. They were placed on trees or poles at a height of 0.5m from 

the ground where it was pointed at, in order to completely cover the heavily used areas. 

More number of cameras were used in waterholes which were big and had multiple 

drinking points which could not be covered by a single camera. Cameras were set in 

photo mode with 5 seconds delay after each capture. At night delay had become 25-30 

seconds since the cameras had to recharge the flash capacitor. Cameras capture the 

date and time of the photos in metadata as well as a watermark in the photos. Camera 

traps were active in the waterholes from 02-02-2021 to 31-05-2021. Cameras were 

checked regularly at an interval of one week and functionality was ensured. Cameras 

were retrieved from waterholes which got dried up during the study. Some waterholes 

which were rejuvenated as the summer started were also monitored. 
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To check the size of waterholes, two measurements were taken for each waterhole. 

Longest distance was considered as length and longest distance right angle to length 

was considered as breadth. Bosch GLM 500-2 50M laser distance meter was used for 

these measurements. Depth at the center of the waterhole was measured by rope, 

marked with measurements tied on a pole. 

Forest types within 100 m from the waterhole were classified as DDF, bamboo and 

grassland. The percentage of perimeter covered by trees or bamboos within 25m 

distance from the perimeter of waterhole was taken as tree cover, and rest of the 

percentage of perimeter was classified as grass cover. 

Ease of accessing the waterhole was ranked based on the terrain and substrate 

characters around the waterhole. It was termed as ‘approach’ and ranked from 0 to 

100, zero being extremely difficult to access and 100 being the easiest. 

Waterholes were classified into two, based on the presence of tourism in the 

adjacent roads. Distance to the road from the waterhole was measured using Bosch 

GLM 500-2 50M laser distance meter. Waterholes were classified into two based on 

the presence or absence of water supplementation using solar pumps. Distance 

between waterholes and other bigger water sources like lakes and streams, where 

camera trap monitoring was not carried out, was measured using QGIS 3.18.2 

(QGIS.org 2020). 
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Figure 2: Distribution of waterholes overlaid with the permanent water sources and the safari road network in 
TATR 

Waterholes were classified into three based on their construction history. 

Natural waterholes without human anthropogenic modifications for storing water were 

termed as ‘natural waterholes’ (figure 3C). Those waterholes which were modified by 

excavating or blocked the flow for storing more water for longer period were termed 

as ‘modified waterholes’ (figure 3B). Waterholes which were constructed completely 

by humans were termed as ‘artificial waterholes’ (figure 3A). 
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Figure 3: Types of waterholes; A- Artificial Waterhole, B- Modified Waterhole, C- Natural Waterhole 

Photo Captures and Categorization 

The total photographs captured in the present study across all waterholes was 

4.80 lakhs. These photgraphs were classified  into two major categories; (i) those from 

first 15 days of each month as first half and (ii) the other 15 days as second half. Only 

the first half (1-15 days of each month) of data were used for this work because of the 
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time limitation. All the photographs from camera traps of different waterholes were 

placed in a folder with the respective waterhole IDs. Photographs inside the main 

waterhole folder were sorted into subfolders with species names, based on all the 

mammal species present in each photo. ExifPro 2.1 software was used for sorting the 

photos manually. Only those series of photos where the mammals came near the 

waterholes were selected and those which the mammals were moving far from 

waterholes were avoided if photo of the same species was not  captured near waterhole 

in the short time span from those photos. Photographs with error in the time were not 

used for analysis to avoid further complications leaving photos from only 54 locations 

out of 60. A record table with Waterhole ID, name of the species, Date and Time of 

capture and difference in time from the previous photo was created using camtrapR 

(Juergen & Niedballa 2020) package in R.  

3.2.  Analytical Methods 

Data exploration and statistical analyses were done using both Microsoft 

excel(Microsoft Corporation 2020) and R4.0.5 (R Core Team 2021). Actual number 

of visitations of all the species for 10 days in selected waterholes were calculated 

manually. This number was compared to the number of visitations given by different 

minimum delta time values. 600 seconds of minimum delta time was giving the closest 

number of visitations to that of the actual number of visitations. Hence 600 seconds 

was used as minimum delta time for the total dataset. Record of same species after an 

interval of 10 minutes is considered as a different visitation to that of first one. Time 

spent by each species per visitation was calculated by finding the difference in time 

between first photo of the visitation and last photo of the same visitation. 
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Visitation data of mammals were divided into two as winter and summer data 

consisting of records from February - March and April – May months respectively. 

Since the average time spent / visitation was similar in both the seasons, number of 

visitations was taken as response variable for further analyses. Number of visitations 

was taken separately for both the seasons and standardised for the trap days.  

General Linear Model was used to test how number of visitations were influenced 

by the habitat, presence of tourism, ease of approach, tree cover, grass cover, length, 

breadth, shape, mode of construction, water supplementation, distance to nearest 

waterholes and distance to road. Since none of the models gave a significant result, the 

command ‘dredge’ in the package ‘MuMIn’ in a global model was run to test all 

possible combinations within the global model. It gave a table of the models sorted 

according to AIC values. The best models from the output were selected based on the 

lowest AIC values (all models with delta AIC <2 were selected). Only those species 

with more than 1000 visitations were selected for this testing. Linear regression was 

done on the selected models to test the significance. 

Major preys of the three predator species were identified and the overlap in the 

visitation was checked. Command ‘activityOverlap’ in package ‘camtrapR’ for the 

record table, made in the beginning were used for the study and same was done 

between three predator species also. 



 
 

4. Results 

Objective 1 

Number of visitations for all the species across two seasons from all 54 

waterholes after standardizing for the trap days was 27673. Species wise numbers of 

visitations are given in the figure 4. Table with the number of visitations at each 

waterhole is attached in the appendix A. 

 

Figure 4: Number of visitations in both seasons 
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Total time spent by all the species across both the seasons from 54 waterholes after 

standardising for the trap days was 8765184 seconds (2434.8 hours). Total time spent 

by all the species are given in the figure 5.  

 

Figure 5: Total time spent by mammal species across the seasons. 
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Average time spent / visitation by each species at 54 waterholes is given in the figure 6. 

Detailed table with each waterhole is given in the appendix B.  

 

Figure 6: Average time spent/ visitation by mammals across the two seasons 
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Number of visitations by each species at all the waterholes in winter and summer 

seasons are plotted in the figure - 7 for comparison.  

 

 

Figure 7: Difference in the number of visitations between winter and summer seasons. 

The species that visited waterhole maximum number of times was sambar with 

10227 visitations in 3186 trap days followed by Wild pig (2304 visitations). The 

species visited the least number of times was Rhesus macaque (Macaca mulatta) with 

only 1 visitation. This is explained by their low abundance in TATR (based on relative 

abundance from camera trap data, Jhala et al. 2018). Visitations of mammals at 

waterholes increased in summer by 151% from the visitations in winter (8685 

visitations in winter and 13149 in summer). Average time spent/ visitation varied 
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depending on the species. Maximum variation in the number of visitations was 

recorded for Wild pig with 283 % increase (932 visitations in winter and 2641 in 

summer). Another species with more than 200 % increase in visitation in summer than 

winter was Grey Langur (Semnopithecus entellus) (457 visitations in winter and 1182 

in summer).  

Total Time spent by all the species in waterholes during winter is 2401584 

seconds (667.1 hours) whereas total time spent in summer increased by 180 % and 

became 4329481 seconds (1202.634 hours). Total time spent by each of the species at 

all 54 waterholes are given in figure 8. 

 

Figure 8: Difference in the total time spent by mammals between winter and summer seasons. 
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Average time spent / visitation for all the species in winter calculated from 

5063 visitations was 274 seconds, whereas average time spent / visitation for all the 

species in summer calculated from 8786 visitations is 323 seconds. Average time spent 

/visitation for each of the specie sis given in the figure 9. Table of the same is attached 

in the annexure. 

 

Figure 9: Difference in the average time spent / visitation by all the species between winter and summer seasons. 

The species spent highest average time / visitation is Grey Langur who spent average 

of 542 seconds / visitation. Indian Gaur have significantly reduced the average time 

spent per visitation in the summer compared to winter with 36% reduction in the 

average time spent.  
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Objective 2 

Influences of physical attributes of waterholes on the number of visitations of 

mammals at those waterholes were checked using generalised linear models. Due to 

the computational limitations in including all combinations of parameters, dredge 

command in the package Mumin was used. A global model with all the physical 

attributes of waterholes and numbers of visitations of mammals was created and the 

analysis run. Models selected from the dredge output of 639 models, based on the 

lowest AIC value are given in the table 1-2. The table shows serial number of the 

selected models, Different waterhole attributes used in the model, AIC values of each 

model, differences in the AIC value of the model from that of the best model(model 

with lowest AIC value), Akaike weight of the model etc. Only those models with delta 

AIC less than 2 are given here. These models were then checked for the statistical 

significance using linear regression. Results for all the species together and few species 

separately are given. Models with p-value <0.05 are highlighted with bold font in the 

table. 

For all the species 

Five Models with < 2 delta AIC values were selected from 639 models however none 

of the above models gave significant relationship (< 0.05 p-value) (Table 1). 

  



20 
 

S
l.

 N
o

. 
o

f 
m

o
d

el
 

(I
n

te
rc

ep
t)

 

A
p

p
ro

a
ch

 

C
o

n
st

ru
ct

io
n

 

S
h

a
p

e 

W
a

te
r 

S
u

p
p

le
m

en
ta

ti
o

n
 

u
si

n
g

 p
u

m
p

 
B

re
a

d
th

 

D
is

ta
n

ce
 f

ro
m

 r
o

a
d

 

G
ra

ss
 c

o
v

er
 

L
en

g
th

 

T
re

e 
co

v
er

 

B
re

a
d

th
 :

 L
en

g
th

 

d
f 

lo
g

L
ik

 

A
IC

c 

d
el

ta
 A

IC
 

A
k

a
ik

e 
w

ei
g

h
t 

All Species 

1
7
 

4
2

6
.9

4
9
 

N
A

 

N
A

 

N
A

 

N
A

 

6
.9

9
0
 

N
A

 

N
A

 

N
A

 

N
A

 

N
A

 

3
 

-3
7

9
.6

1
4
 

7
6

5
.7

0
8
 

0
.0

0
0
 

0
.0

5
6
 

1
2

9
 

4
3

5
.5

6
3
 

N
A

 

N
A

 

N
A

 

N
A

 

N
A

 

N
A

 

N
A

 

4
.1

5
3
 

N
A

 

N
A

 

3
 

-3
7

9
.8

0
6
 

7
6

6
.0

9
3
 

0
.3

8
5
 

0
.0

4
7
 

1
 

5
1
2
.4

6
3
 

N
A

 

N
A

 

N
A

 

N
A

 

N
A

 

N
A

 

N
A

 

N
A

 

N
A

 

N
A

 

2
 

-3
8
1
.2

9
9
 

7
6
6
.8

3
3
 

1
.1

2
6
 

0
.0

3
2
 

2
5

 

3
9
3
.6

1
5
 

N
A

 

N
A

 

N
A

 

+
 

6
.7

9
0
 

N
A

 

N
A

 

N
A

 

N
A

 

N
A

 

4
 

-3
7
9
.2

7
0
 

7
6
7
.3

5
6
 

1
.6

4
9
 

0
.0

2
5
 

8
1

 

4
0
3
.4

2
9
 

N
A

 

N
A

 

N
A

 

N
A

 

6
.6

0
0
 

N
A

 

1
.1

0
7
 

N
A

 

N
A

 

N
A

 

4
 

-3
7
9
.3

7
3
 

7
6
7
.5

6
2
 

1
.8

5
4
 

0
.0

2
2
 

 

Table 1: Models with highest significance for all species 

 

Gaur 

Six models with < 2 delta AIC values were selected from 639 models. The model 

showed that water supplementation in the waterholes had significant effect on the 

visitation of Gaur with p-value <0.001. None of the other models showed  significant 

relation (Table 2).  

Grey Langur 

Three models with < 2 delta AIC values were selected from 639 models. The model 

showed that water supplementation in the waterholes had significant effect on the 

visitation of Grey Langur with p-value of 0.02  (Table 2). 
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Sambar 

Three models with < 2 delta AIC values selected from 639 models however, none of 

the models showed significant relation (Table 2).  

Spotted Deer 

Six models with < 2 delta AIC values selected from 639 models. The model with 

Length * Breadth + Grass cover was significant with p-value 0.02 (Table 2). 

Wild Pig 

Four models with < 2 delta AIC values selected from 639 models. The model with 

Length * Breadth got a significant p-value of 0.01 however no other models showed 

significant p-value (Table 2). 

Tiger 

Five models with < 2 delta AIC values selected from 639 models however, none of the 

models were significant (Table 2).  
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Table 2: Models with highest significance for Gaur, Grey Langur, Sambar, Spotted Deer, Wild Pig and Tiger 
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Effect of tourism on visitations of mammals at waterholes 

Linear regression to check the influence of presence of tourism in the nearest road 

from waterhole in the visitation frequencies of mammals showed that there is no 

significant influence (p-value = 0.88) 

Objective 3 

Temporal overlap or separation in the visitation patterns of predator species and 

major prey species  

Temporal overlaps in the visitations of predator species and major prey species 

were compared using the activity overlap plotted using R. Figure 10-28 shows 

overlapped temporal visitation patterns of different combinations of predator species 

and prey species. 

Tiger 

Tigers and major prey species (6 species out of 7) showed a clear avoidance in 

the temporal visitation pattern (Figure 10 – 16). Tiger showed two peaks in early 

mornings and evenings. Sambar’s visitation is throughout the day with a peak in the 

evening.  Sambar’s activity peaks before Tiger in the evening and goes down by the 

time Tiger activity peaks up. The percentage of overlap between Tiger and Sambar is 

62%. 

Spotted Deer shows an overlap with the early morning activity peak of Tiger, 

but clearly avoids the evening peak activity. There is a 61% overlap between these two 

species. Barking Deer shows 70 percent overlap in the waterhole visitation to that of 

the Tiger with similar peak activity timings. Another major prey of Tiger, Gaur shows 
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66% overlap in the waterhole visitation with its predator with similar peak activity 

time in the evening. Two antelopes in the area Nilgai and Four-horned Antelope have 

peak activity at the waterhole during the afternoon. This avoids the waterhole visitation 

peaks of Tiger. 

    

 

Figure 10: Visitation overlap between Tiger and Sambar 
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Figure 11 Visitation overlap between Tiger and Spotted Deer 

 

Figure 12 Visitation overlap between Tiger and Wild Pig 

 

Figure 13 Visitation overlap between Tiger and Barking Deer 
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Figure 14 Visitation overlap between Tiger and Four-horned Antelope 

 

Figure 15 Visitation overlap between Tiger and Gaur 

 

 

Figure 16 Visitation overlap between Tiger and Nilgai 
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Leopard 

Leopard’s temporal visitation pattern was different from that of Tiger as the 

slope of the peak is gradual and visits waterholes during night. Activity goes down 

during the afternoon. All the major prey species seems to be avoiding the peak 

visitation times of Leopard. Highest percentage of overlap is between Leopard and 

Barking Deer with 52%, followed by Spotted Deer with 40% overlap. Four-horned 

Antelope, Grey Langur and Wild Pig avoids the peak activity times of Leopard with 

overlaps of 29%, 30% and 36% respectively (Figure 17-21). 

 

Figure 17 Visitation overlap between Leopard and Four-horned Antelope 
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Figure 18 Visitation overlap between Leopard and Grey Langur 

 

Figure 19 Visitation overlap between Leopard and Spotted Deer 

 

Figure 20 Visitation overlap between Leopard and Wild Pig 
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Figure 21 Visitation overlap between Leopard and Barking Deer 

Wild Dog  

Wild Dog was mostly diurnal with a peak in the waterhole visitation in the 

morning and evening. Activity peaks with a steep slope in the morning and goes down 

with steep slope after the evening peak. They show high overlap of more than 70% 

with four of the seven major prey species. Spotted Deer, Barking Deer, Wild Pig, 

Sambar, Nilgai and Gaur have 73%, 715, 71%, 67%, 63% and 73% of overlap 

respectively in their waterhole visitation timings with that of the Wild Dog. Four-

horned Antelope have least overlap among major prey species with 50% of overlap 

(Figure 22-28). 
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Figure 22 Visitation overlap between Wild Dog and Sambar 

 

Figure 23 Visitation overlap between Wild Dog and Spotted Deer 
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Figure 24 Visitation overlap between Wild Dog and Wild Pig 

 

Figure 25 Visitation overlap between Wild Dog and Barking Deer 

 

Figure 26 Visitation overlap between Wild Dog and Four-horned Antelope 
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Figure 27 Visitation overlap between Wild Dog and Gaur 

 

Figure 28 Visitation overlap between Wild Dog and Nilgai 

 

Overlap in the temporal visitation pattern of three major predator species 

All three predator species have two peak time for waterhole visitation in a day - 

morning and evening. So all of them have more than 50 overlap with each other. Tiger 

and Leopard overlap 70 percent in each other’s waterhole visitation timings. Tiger and 

Wild Dogs have similar visitation pattern except that the Tiger shows good nocturnal 
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activity where as Wild Dog is mostly diurnal. Still they have 75% overlap in their 

visitation timings. Leopard and Wild Dog have an overlap in their morning and 

evening activity. But the peaks don’t overlap with each other’s. Percentage of overlap 

between Leopard and Wild Dog is 51 % (Figure 29-30). 

 

Figure 29 Visitation overlap between Tiger and Leopard 

 

Figure 30 Visitation overlap between Tiger and Wild Dog 
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Figure 31 Visitation overlap between Leopard and Wild Dog 



 

5. Discussion 

Objective 1 

Visitation frequencies of mammals at waterholes 

Five highest water dependant species are Sambar, Wild pig, Spotted deer, Grey langur 

and gaur in deceasing order of their total time spent in waterholes. In the order of 

number of visitations also, Sambar is followed by Wild pig, Spotted deer, Grey langur  

and gaur respectively. Average Time spent/ visitation is highest for Grey langur, 

followed by Wild pig, sambar, Spotted deer, gaur etc. Sambar  and Wild pig  do 

allowing in the water  and mud (Gray et al. 2019, Watter et al. 2020).  

Seasonal differences in the visitation pattern of mammals at waterholes: 

The study covered two months of both winter and summer seasons.  The number of 

visitations of mammals at waterhole increased in summer by 153%. This can be 

explained by the increased requirement of water during dry weather conditions. 

Studies from the other parts of the world also suggests such seasonal variation in the 

waterhole use (Valeix 2011, Sutherland et al. 2018).  

Two species had significant decrease in the average time spent/visitation at waterholes 

during summer – gaur and tiger. But their number of visitations were increased. Tiger 

is evolutionary adapted for cold conditions. They spend more time in water for cooling 

down their body (Prater 1965). A possible explanation for the decrease in the average 

time spent and increase in the visitation frequency is that they’ll be seeking some shady 

areas close to the waterhole and visit the waterhole multiple times in intervals, 

avoiding hot and humid conditions in the open areas of waterholes. 
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Objective 2 

Visitation frequencies of Grey langur and gaur were influenced by the water 

supplementation being carried out using solar pumps. Langurs strongly depend on 

water availability in the area and influence their distribution (Newton 1992). In TATR, 

year-round water availability is ensured by solar water pumps in many waterholes. 

Other waterholes dries up during summer. The correlation of water supplementation 

and visitation of Langurs is potentially caused due to this. Size of the waterhole has an 

effect on the visitation frequencies of Wild pig and Spotted deer. Spotted deer and 

Wild pig being group living animals, visits waterholes in large groups and hence 

require larger waterholes for visitations. That is why, the size (length and breadth) of 

waterholes is correlated with the visitations of Spotted deer. Presence of tourism in the 

nearest road from waterholes didn’t influence the visitations of mammals at the 

waterholes. 

Objective 3 

Prey species avoid the peak time of waterhole visitation by tiger and leopard.  But 

their peak visitation time overlapped with that of the Wild dog. Tiger and leopard are 

ambush predators and Wild dog isn’t. Prey species are more vigilant towards the 

ambush predators and avoids their peak activity time. This could be a reason for the 

temporal separation in visitation between prey and Ambush predators and overlapping 

visitation pattern with Wild dog 
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6. Conclusion 

Visitation pattern of mammalian communities at waterholes were monitored at 54 

waterholes in Tadoba-Andhari Tiger Reserve for four months (February – May) and it 

was analysed with respect to the physical characters of waterholes (size, shape, depth, 

ease of access), distance from adjacent permanent water sources, distance from road, 

presence of tourism in the nearby road and artificial water supplementation.  Among 

the mammals, it was found that the Sambar visited the waterholes highest number of 

times and spent highest total duration, followed by wild pig, spotted deer, grey langur 

and gaur.  There was 80.2% increase in the total time spent by mammalian 

communities at waterholes in summer season compared to winter.  

Artificial water supplementation at waterholes had positive influences in the 

visitations of gaur and grey langur. Length and breadth of waterholes influence the 

visitations of spotted deer and wild pig. Presence of tourism in the nearest road didn’t 

influence the visitations of mammals at waterholes significantly.  

  When temporal overlap in the visitation pattern of predator species and prey 

species at waterholes were compared, visitation pattern of wild dog, a pursuit predator 

had higher overlap with the prey species compared to that of the tiger and leopard 

which are ambush predators.  
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8. Appendices  
 

Number of visitations of mammal species at each of the waterholes in TATR 

across two seasons 
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Average time spent/ visitation by all species from 54 waterholes across two 

seasons. 
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