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CHAPTER-I: INTRODUCTION

1.1 Background

The Great Indian One-horned Rhinoceros (Rhinoceros unicornis Li
1nn.

), the most primitive mega herbivore species, represents the vanishing group of
up o

un i f“ f E h
gUIate, 1S con llled to a ew prOteCted areas Of India and Nepal arlier the G
N s I'Cat

Indian One-horned Rhinoceros (hereafter, written as Indian Rhino) was widely
distributed throughout the Indo-Gangetic plains and its neighbouring countries. The
Past distribution range of the species Was extended from Sind Province, Peshawar
Nepal and extending up to Assam and

Pak; .
( akistan) in the west tO North India,

)‘in the east. It include
gions) of South Asia from Indus to the Ganges

Myitki
yitkina (now Myanmar s the areas of alluvial floodplains as
W

ell as the nearby foothills (Terai 1€

r valley (Prater, 1971;
nd of the Seventeenth century,

Laurie, 1978, 82; Choudhury, 1985;

a
nd Brahmaputra Rive
it had completely

D
utta, 1991: Ghosh, 1991)- At the €

f its distribution ranges except Nepal, West Bengal and

di
sappeared from most O
certain pockets of the

ndian Rhino 1s limited to

Assam., The present distribution of 1
alley) in Eastern Nepal, Jaldapara

Chitwan-Rapti v

Hlmalayan Terai region (
Jtional Park of Ganga and Teesta Valley, and

and Gorumarad N

Wildlife Sanctuary
rang National P

KaZiranga National park, O ark, Manas National Park, Pabitara

y, Burachhapo?
ra Valley of Assam

. wildlife Sapctuary and Laokhowa Wildlife

) Py a,

Sanctuary of the BrahmaP!!
ost 71% of the total global population of Indi
ian

presently, 2™

Brahmaputra V2
(as per 1999 census, Government of Assam)

> GhOSh, IEE 1) ] E “,] E I: . .
g

Rhino js distributed in the

more than 1649

Parl -
ark jtself harbours
The Royal Chitwan National Park of Nepal has th

as the

Individyals of Indian RhinoO-

C
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second la ; .
rgest global population (about 600 individuals) of the Indian Rhino (F
no (koose

and Emsli
ie :
. 1999) survive at present. However, the present existence of the Ind
e Indian

Rhino 1 .
n Manas National Park is doubtful and the population of the Indian Rhi
n Rhino

from L
| aokhowa and Burachhapori wildlife Sanctuaries were completely wiped
- ed out
nt times (Table : 1.1). The sightings of Indian Rhino from Bhutan M
s . anas
so sporadically reported (Choudhury, 1985), but, no such authentic records of
50

Rhinos are available from Bhutan Manas. (Fig. 1.1)

any vi .
able population of Indian
occurences and population size

tion status, habitat
Rhino Specialist Group Report

Table:
e: 1.1- The present distribu
CN/SSC Asian

of Ind; .
ndian Rhino. (Data Source - U

1999)‘
R
Location Existance Habitat Characteristics Population Sizes
o of Rhino
untry /_./L/—’/(/
- State Protected area Flood | Grassland types
plain
Chitwan NP Y Yy [Teri 6
Nepal 00 (1999)
; Yy |[Terai
. Bardia NP Y eral 52 (1999
i“—"////"
up Dudiwa WLS | Y N |Teral 21 (1999)
// - A — .
Jaldapara WLS Y Yy [Terai & Riverine 53 (1999)
// . . A
WB Garumara NP Y Y  |Terai & Riverine 19 (1999
Manas NP ? Y [Terai & Riverine Unknown
L/_,//——‘/‘—-.———-_’—’—"
Indiy —P | Y Y [Riverine 1649(1999)
/// - .
Orang NP Y y [Rivenne 16 (1999)
Assam | Pabitora WLS Y erne 76 (1999)
// Yy [Riv i
Laokhowa wLs| N erne Locally extinct
S Y e during 1982
Burachhapaﬂ Locally extinct
s Y [Temi & Riven
S Sonai-Rupai N erai & Riverine | Locally extinct |
_‘_’YL.S//’/*’”// (long back) |
szwi]dlifeSanctuaI}’.Y=YesandN=N B
0.UP = Uttar Pradesh.

Abbpe.:
f\‘,’v“aﬁms; NP = National park, WL ;
est Bengal, 7= No of existence.
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the total land surface (Murthy and Sanjappa, 2002), is now in declining trend. Apart
from Rhino, this grassland habitat supports a wide varieties of animal species

occupying at different habitat strata, of which, the Indian Rhino, the Asiatic wild

Elephant, Wild Buffalo, Deer and Royal Bengal Tiger are the most important mega-

herbivore and carnivorous species respectively and identified as the flagship species

of grassland community. In India, about 3.9% of the total land surface is occupied

by grassland habitats, which are mainly seral in nature and has a great diversity.

Those grassland habitats of Indian sub-continent are distributed in the semi-arid and

arid grasslands of Deccan peninsula and Rajasthan, waterlogged grasslands of Terai

belt, the rolling shola-grasslands of hill tops of Western Ghats and the high-altitude

temperate-alpine grasslands of Himalayas (Murthy and Sanjappa, 2002). The Terai

Grassland zones of India are located at the foothill zones of the Himalaya

(Uttaranchal, Uttar Pradesh and Bihar) whereas, the Indo-Gangetic and Brahmaputra
floodplain grassland that comprises of Phragmites-Saccharum-Imperata and
ocated in alluvial soils of the river valley

Themeda-Arundinella type grasslands, are 1

of Ganga and Brahmaputra (Dabadghao and Sankhanarayan, 1973). Owing to

at characteristic and climatic condition, each grassland habitat

unambiguous habit
fe fauna, of which, the wild buffalo, tiger and deer

Supports wide varieties of wildli

y found wildlife species in the grassland habitats of India. But,

are the most commonl
grassland habitat and habitat alteration, the species

B due to large-scale destruction of

habitats arc threatened to population decline.

inhabited in grasstand

1.3. Studies on Rhino
A pumber of studies have been carried out for Indian Rhino, covering
different aspects of population status and ecology in Terai grassland of Nepal
(Laurie, 1978, 1982 patar,1980; Inawali, 19865 Moe, 1993; Stracey, 1957

Chapter — I Introduction




Gee 1959; Pelinck and Upreti, 1972; Dinerstein and Price, 1991), West Bengal (Bist,
1994), flood plains grasslands of Kaziranga National Park (Lahan and Sonowal,
1973; Choudhury, 1985; Mukherjee and Sengupta, 1999; Gee, 1953a & b;
Patar,1977, 2005) and Orang National Park (Bhattacharya, 1983) of Assam. Apart
from that, the study of Rhinoceros unicornis was also done in captivity, to know its
biology and behaviour (Mackler, 1975; Mackler and Buechner, 1978; Lang er al.,
1977; Bhattacharyya and Goswani, 1987; Chowdhury, 1966; Buechner et al., 1975;

Bhatia, 1971; Bhattacharyya, 1991; Ripley, 1967; Venugopal et al., 1994). The

historical evidence of its distribution patterns (Rookmaaker, 1983, 2002;

Choudhury, 1985), the aspects of seed dispersal caused by rhinoceros (Dinerstein

and Wemmer. 1988; Dinerstein, 1991), was also studied in details. The various

aspects of conservation issue of Indian Rhinoceros were studied by Bhattacharya

and Pal (1982) in Brahmaputra floodplains.

However, majority of the studies were confined either in captivity or at the
Terai Grassland habitat of Nepal and India. But, very little attempt was made to
study the ecology and behaviour of the Indian Rhino in Brahmaputra flood plain
habitat. Recently, an attempt Was made to translocate the Indian Rhino from
Kaziranga National Park to Manas National Park during July, 2005 to June, 2008 as
a part of Conservation Programme of Indian Rhino in Assam, with the support of
World Wide Fund for Nature and the International Rhino Foundation. But, for the
Successful translocation and rehabilitation programme, a comprehensive knowledge
of its biology, ecology and behaviour is very much essential. Therefore, the present
study was carried out to evaluate the basic knowledge of biology, ecology and
behaviour of Indian Rhino in Brahmaputra Valley, particularly in Orang National

Park for fupure cONS ervation perspectives of the Indian Rhino in its present

distribution ranges-
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1.4. Objectives of the study

The present study emphasizes the ecology and behaviour of Great Indian
One- horned Rhinoceros in Orang National Park. The knowledge of the ecology and
behaviour of Rhinoceros unicornis is very much essential for the filling up of its

lacunae of conservation implication of the species throughout its distribution range.
The following objectives were taken for the present study.

Objectives

1. To find out the habitat selectivity, habitat utilization pattern, home range area

and activity budgeting of the Rhinoceros unicornis in Orang National Park in

different seasons of the year.

2. To find out the food habit and feeding behaviour of Rhinoceros unicornis in

the Orang National Park.

3. To investigate the behavioral activities of the Rhinoceros unicornis during

breeding and non-breeding periods of the year.

4. To find out the threat factors of the Rhinoceros unicornis to draw the habitat

specific conservation strategies for this endangered species.

L.5. Selection of Orang National park as study site
The study of the ecology and behaviour of Indian Rhino, in Orang National

¢ various reasons. Firstly, the Orang National Park is the

Park was selected fo

representative type of the Brahmaputra floodplain grassland habitat and the only
i

Protected of the northern bank of the river Brahmaputra, where a viable
area

e. Secondly, like other floodplain grassland

Population of Indian Rhin® still surviv

es regular annual flood, which has an ecological

the Orang National park receiV
g the grassland habitat, coupled with existing enormous

Slgniﬁcance in maintainln
ands, T1vers and streams etc.

. etl
Number of water bod1€S suchas W
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1.6. Species account of the family Rhinocerotidae

The family Rhinocerotidae is one of the oldest groups of land mammal in the
world. They have survived over 50 million years. In the past, there were several
species of Rhinoceros in different parts of the world. At present, only five species of
Rhinos are representing the family Rhinocerotidae in the world (Table-1.2). These
are namely, the Indian Rhino (Rhinoceros unicornis), Sumatran Rhino

(Dicerorhinus sumatransis) and Javan Rhino (Rhinoceros sondicus) found in Asia,

while the Black Rhino (Diceros bicornis) and White Rhino (Ceratotherium simum)

are found in Africa. The African Rhino could easily be differentiated as they bear

two sharp long horns, while the Asian Rhino has single horn. Although Sumatran

Rhino (Dicerorhinus symatransis) has one more fold like horn rear and near to the
first horn. it is blunt and the body size of the Rhino is also quite smaller as compared

to that of African Rhino. Moreover, the body size of Black Rhino is almost equal to

that of the Indian Rhino and the White Rhino is the biggest of all and the shape of

the mouth is also quite different.

(a) African species

e two sub-species of African White Rhino, namely Northern

There ar
) and Southern White (Ceratotherium simum

White (Ceratotherium Simum simum
an Black Rhino has four sub-species viz. Southern minor

cotioni), while the Affic
icornis (Diceros bicornis bicornis), Eastern

(Diceros bicornis minor), South West b
michaeli) and Northern longipes (Diceros bicornis

Michaeli (Diceros picornis

gipeS).

of the world (Table-1-3)-

dian Rhino- The northern sub-species of White Rhinos are one

Similar with that of In
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of the three most critically endangered taxa of Rhino with less than 28 individuals of

surviving population size.

Table — 1.2: Shows the variations of the world Rhinoceros species.

’-\ - -
Group English Name Species
Northern White Ceratotherium simum simum
Southern White Ceratotherium simum cottoni
African - - —
. inor \Diceros bicornis minor
Rhinoceros Southern Mino

South West Bicornis Diceros bicornis bicornis
Eastern Michaeli Diceros bicornis michaeli

Northern Longipes Diceros bicornis longipes

I Javan Rhino Rhinoceros sondaicus sondaicus

Rhinoceros sondaicus annamiticus

\Dicerorhinus sumatransis sumatransis

Asian Sumatran Rhino
Rhinoceros Dicerorhinus sumatransis harrisoni
/ . . -
Great Indian One-homed |[Rhinoceros unicornis

L |Rhmo

The Black Rhinos had a population size of about 70,000 during 1970. Since
then, it declined rapidly and ultimately attained a population size of 2300 individuals

during early 1990 (Foose & Emslie, 1999). At present, the population size of Black
rly
i -1.3).
Rhinos is slightly in increasing trend (Table —1.3)
. f African Black (Diceros .bicornis) and White
Table —1.3: The population ;tzguzno 1998 census. (Source: Asian Rhino Specialist

Rhino (Ceratorherium simum

Group Report; Strien & Fo0se, 1999).

. Scientific Name Population
North Srzbs-?i?r: : Ceratotherium simum Simum. 28
South:rn White Cottoni Ceratotherium szmum corton ~8440
Southern Black Minor Diceros bz‘cornz.s m.mor | 1363
South Western Bicornis Diceros bzcornt-s bzf‘orms. 741

- Diceros bicornis michaeli 485
Ilj}astern Michaffi)les Wongipes o

orthern Longl
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(b) Asian Rhino

The Indian species have no sub-species variation (Table — 1.2). The
most critically endangered of all species of the Asian Rhino is the Javan Rhino with
a population size of only 60 individuals. At present, there are two populations of
Javan Rhino, one is Indonesian (Rhinoceros sondaicus sondaicus) population and
other one is Vietnamese (Rhinoceros sondaicus annamiticus) population. The other

Asian Rhino is Sumatran Rhino, also known as Asiatic two-horned Rhino

(Dicerorhinus sumatransis). Though the population size (Table —1.4) of the
Sumatran Rhino is greater than that of Javan Rhino, its population is highly

fragmented and less secured. There are two populations of Sumatran Rhino, one is

Dicerorhinus sumatransis sumatransis and the other is Dicerorhinus sumatransis

harrisoni, distributed in Malayasia, Sumatra, Sabah and Borneo, with a population

size of about 300 individuals.

Table —1.4 Status of Sumatran Rhino (Dicerorhinus sumatransis) as on 1999
e —1.4 Statu

census. _ '
ation size
e ____qugtr1~ T T —_— "'Bg%lfb:iofo“"“ Tt .
e
Malayasia [ S
Laos . e,
Thailand -
[Myanmar )
Sormeo lation size is doubtful.

: t popu
?=No proper survey; * Present pop

Rhino had a population size of only 366 individuals in
an 1

The Indi '
g 1966, but now its population size has been

Kaziranga National Park durin o
iduals. Out of total 2600 individuals of Indian Rhino,
v .

increased up to 1649 indi
s Assam is also called as the “Th
dividuals. Hence, .
Assam harbours about 1850 in
hold for the conservation of Indian Rhino.
Land of Rhino” and the only SR8
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CHAPTER-II: REVIEW OF LITERATURE

2.1. Background
A large numbers of information on Indian Rhinoceros were available since

historical times and most of them were depicted in various journals, magazines,

mythological dialogue and in epics. Being an old civilization, the Indian customs

and beliefs are also associated with a few of the most important wildlife species,

especially, the Asiatic elephant, Asiatic lion, Royal Bengal Tiger, Indian Rhino and

deer species. Apart from that, the Indian Rhino has been accepted by the people of

Assam as the state animal. Thereafter, it has got a definite aesthetic, economic and

conservation value. However, VEIy little information are available on the ecology

and behaviour of this species; although, the state of Assam itself harbours almost

two third (about 71%) of the global population size of Indian Rhino (Asian Rhino

Specialist Group Report, 1999)-

2.2 Past history of the Indian Rhino

The earliest historical document of the Indian Rhino is the old Carved Seal
from the Indus Valley civilization (Mohan—Jo-Daro and Harrapa civilization), way
back 3000 B.C. (Dutta, AK. 1991; Gee, 1964). The fifth pillar Edict of the Emperor
Ashoka, built during 300 B.C, also indicated about the Indian Rhino. In the
Chandogya Upnisha d (900 BC), the Indian Rhino was described as an animal, like
elephant and buffalo, lived in marshes and grazed on river banks of India (Rao,
1957). According to Pratel (1971) and Van Strien (1974), the people believe that,
the Rhino horn bears poisol Jetecting property and hence, the poison detecting cups
Were made from Rhino horm by the ancient Kings. Even today, many people believe

Chaprer _ [I- Review of litera’®
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on such superstitions, which might have been the primary cause of Rhino poaching
activity. Stracey (1949, 57) described that, the Indian Rhino was domesticated in
Assam and was used for ploughing as well as in battlefield. Ali (1927) and
Guggisberg (1966) documented the killing of the Indian Rhinos near the border of
Kashmir by the invader Taimur during 1398, hunting by Babur near Peshwar during

1519 and by Jahangir and other Moghul Kings during the period from 1605-1627.

2.3 Past distribution

The first detailed scientific description of the Indian Rhino was written by
Person during 1743 about the second Indian Rhino brought to London during 1739
(Laurie, 1978, 82). Gee (1951, 1953a, 1953b, 1959, 1963), Rookmaaker (1980,
1982) and Choudhury (1985) described about the past and present distribution of
Indian Rhino within Indian sub-continent including Nepal and Pakistan and also
about the abundance of Indian Rhino in West Bengal, Assam, Bihar (India) and

Nepal. Bist (1994) described the historical distribution of the Indian Rhino in North

Bengal. In Myanmar, the past distribution records of the Indian Rhino was

enumerated by Lwin (1998). Choudhury (1996) described the past distribution of the

Indian Rhinos in different locality of the Brahmaputra valley and also enlisted stray

records of the species outside the protected areas of Assam. Stracey (1949, 57)

described about the vanishing status of the Indian Rhinos from the wildlife

sanctuaries of Assam during his period. Dutta (1991) has documented that, the live

specimens of Indian Rhinos Were exported from India to Portugal during the year

1513, which was the first record of the Indian Rhino exported to the European

country.

Chapter — ]I Review of literaturé






17

2.7 Disease and health

Arora (1986), Bhattacharjee and Halder (1971), Bhattacharya et al.,(1992),
Bordoloi ef al., (1990), Islam (1994) and Chakravorty et al., (1993) described about
the diseases, genetic aspects and various other health problems of the free ranging
and captive population of the Indian Rhinos in different Zoos of India. Nandi (1972)
described about the horn cancer of the Indian Rhino, whereas, Islam (1994) studied

about the gastro-intestinal parasites like Strongyle sp. in the free ranging Indian

Rhinos in Orang National Park.

2.8 Ecology and behaviour

The information regarding the biology of Indian Rhino is very limited. The

lone study on this aspect was carried out by Bhattacharyya (1991) in Assam.

Bhattacharya (1982) described about the home range and daily movement pattern of

Indian Rhino at Jaldapara Wildlife Sanctuary and Gorumara National Park of West

Bengal. Choudhury (1966); Brahmachary (1969), Dinerstein and Wemmer, (1988)

and Dinerstein (1991) studied the food habits and seed dispersal pattern of the

Indian Rhino in India and Nepal. Bairagee (2004) descried the food preferences of

the Indian Rhino in the grasslands of the Pobitora wildlife sanctuary. The diet and

habitat used by the Indian Rhinos during dry season was studied by Fjellstad and
Steinheim (1996) in Royal Bardia National Park, Nepal. Dinerstein and Price (1991)
studied the demography and habitat us€ pattern of the Indian Rhino in terai
grassland habitat. The effect of the changes of land use pattern and the habitat
Suitability index of the [ndian Rhino at Kaziranga National Park was done by

Kushwaha r al. (2000)- Again: ¢ brief description on the behaviour of the Indian
aela. .

Rhino was described by G¢€ (19532 & b). Mary ef al. (1998) studied the feeding and
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CHAPTER- I1I: GENERAL STUDY AREA AND METHODS

3.1 Introduction

The chapter deals with the detailed description of study area, physiography
and location, climate, vegetation structure and the status of Indian Rhino population
in Orang National Park. The various standard methods, used for the study of ecology

and behaviour of the Indian Rhino in Orang National Park are also included in this

chapter.

3.2. Study area

3.2.1 Location

The Orang National Park (co-ordinates, 92°15-92°27'E and 26°29’-26°40/N)

is situated in the north bank of the river Brahmaputra and within the administrative

boundary of Udalguri and Sonitpur districts of Assam. India (Fig.3.1). The study

area is located about 130 km apart from the state capital city Guwahati and included

under the jurisdiction of Mangaldoi wildlife Division, Department of Environment

and Forests, Government of Assam, India.

3.2.2 Physiography

ide of the study area is bounded by Borsola area and river
rn side O

ct, southern side by the river Brahmaputra, western

The easte

Brahmaputra of Sonitpur distri
ibari Vi d the northern side is
i .+ and Bogoribarl village area an
side by the tributary Dhansitt 21
bounded by Nalbari and Rongagora villages of Darrang district.

mprises of alluvial floodplains of the river Brahmaputra. In
0

The study area €
) luvial terrace and the entire Orang National
fact the com tudy arca ijsan a
’ plete study
Park 1d be divided into two halves i.e. lower Orang and upper Orang. The lower
could be divide :

thods
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softwood tree plantations were started from 1942-52 and 1952-62 respectively. This
process continued till 1962 through Afforestation Division of Hojai (Nagoan,
Assam). During 1972, the planted area was handed over to Wildlife wing of the
State Forest Department and ultimately, the area was included as an ‘Auxiliary area’
of the Project Tiger. During 1985, the Game Reserve was upgraded to a status of
Wildlife Sanctuary covering an area of 75.60 km?. During the year 1991, an area of

321 km? was added to it by evicting encroachers from government land and

ultimately, total area became 78.81 km®. Finally, the sanctuary was upgraded to a

National Park during 1999 (Plate —1),

3.2.5 Climate

The climate of the study area is meso-thermal humid climate of Brahmaputra

valley type. On the basis of the seasonal variation of temperature, rainfall and

hUmidity the climate could be divided into four distinct seasons such as, Pre-

monsoon, Monsoon, Re-treating Monsoon and Winter (Borthakur, 1986).

a) Pre-monsoon (March- May): It is a transitional period between relatively dry

: . i id rise and fall of temperature.
Winter and hot summer and 1S characterized by a rapid p |
The minimum and maximum temperature during this season was ranged between
um

20° and 32°C. The average relative humidity was 67--85% and the average rainfall

Was 390 mm during the study period.

(b) Mo (June-S eptember): The monsoon season is the characteristic type of
nsoon (June- :
rainy seaso f the year with an average rainfall of 1160mm. The minimum and
n o

* Maximum t ture ranged between 25° and 36°C. The average relative humidity
' empera

Was 81% during this season-

1 . .
! per-November): In retreating monsoon, the
|

ving mist and fog appears. The minimum and
temperature gradually falls and moviss

g and methods
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maximum temperature ranged between 20° and 30°C. Rainfall slightly lowered in
this season and attained up to 106.4 mm and average relative humidity was 80%

during the study period.

(d) Winter (December-February): The winter season is characterized by cool
weather and fog. Average minimum and maximum temperature dropped down to
12° and 25°C respectively. The average relative humidity ranged between 77% and

65%. The average rainfall was 21 mm only, during the study period (Figure- 3.2 &

3.3).

3.2.6 Vegetation

The vegetation of the study area is basically composed of four different types

(Champion and Seth, 1968) such as (i) Eastern Himalayas Moist-deciduous forests

(3C/C3b), (ii) Eastern seasonal swamp-forest (4D/SS1), (iii) Khair-Sisso forests

(5/182) and (iv) Eastern Wet-Alluvial grasslands (4D/2S2). Apart from that, the

vegetation composition of the study area is unique within North Bank, which

comprises short and tall grasslands dotted with natural and planted woodland habitat

and water bodies.

(a) Grassland Habitats

Depending on the height of the grasses, the grasslands may be divided into
pendi
(i) Tall Grassland (ii) Short Grassland and (iii) Marshy grassland.
(i) Tall Grassland: The tall grassland consists of Saccharum ravanae, Arundo
rassland:
donax, pp tis  karka Themda arundinaceum, Saccharum spontaneum,
; argmytis ,

rrosus, Pollinia ciliata, Cenchurus
Sacch j Andropogon Squa : ,
arum elephantinutm,

Ciliarl‘s etc.
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(ii) Short Grassland: The short grassland consists of Imperata cylindrica, Cynodon
dactylon, Hemerthria compressa, Chrysopogon aciculatus, Vetivaria ziganoides,
Leersia hexandra, Brachiarea ramosa, Hymenachne pseudoimperata etc.

(ili) Marshyland: The marshylands mostly covered with Enhydra fluctuans,
Ipomoea raptans, Ipomoea aquatica, Vallisnaria sp, Hydrilla verticillata, Eichornia
crassipes, Trapa bispinosa, Trapa natans, Lemna perpusilla, Nymphea species,
Nelumbu nucifera, Tinospora cordifolia, Brachiaria pseudoimperata, Alpinia

allughas, Pistia stratiotes, Lemma pancicostata etc. Grasses like Leersia hexandra,

Hymenachne pseudointerrupla, Hygroryza aristata etc. are available in these areas.

(b) Woodland habitats

The Woodlands are mainly found in northern part of the park, which consists

of indigenous tress, found in the form of both man-made and natural conditions.

Many softwood trees and exotic trees are also found in the man- made forest

Patches. The woodlands may be divided into (i) Natural and (ii) Plantation forests.

(i) Natural forest: It consists of Bombax ceiba, Acacia catechu, Albizzia procera,

Sterculia villosa, Ziziphus mauriciana, Trewia nudiflora, Syzygium fruticosum,
2

S. cumini Bauhinia purpured, Tamarix dioca, Lagerstroemia speciosa, Ficus

bengamina, Ficus religiosa, Biscofia javanica, Alstonia scholaris etc.

(ii) Plantation forest: The plantation forests consists of Anthocephalus cadamba,

Dalbergiq sisoo, Acacia catechu, Albizzia procerd, A. lebek, Samania saman,

Tectong grandis, Tona ciliata, Trewia nudiflora, Michaelia champaka, Bombax

ceiba, Alstonia scholaris, Biscofia javanica, Lagerstroemia speciosa etc.
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3.2.7 Rhino population in Orang National Park

The first government census of Indian Rhino was conducted at Orang during
1985, when it was upgraded to a wildlife sanctuary. Subsequently, three more
censuses were conducted in the year 1991, 1999 and 2006 (Table — 3.1). The
population of rhino varies from time to time and reached its highest peak of 97
individuals in the year 1991. But, owing to large scale poaching activities and
natural death, the rhino population has sharply dropped down to 46 individuals in the
year 1999. Since then, the poaching trend was decreased and now it is quite
negligible. However, the existing rhino population has showed the imbalance of sex

ratio, in which the numbers of males are higher in numbers than the female (Census

report, Govt. of Assam, 1999). Further more, the population of the Indian rhino in

Orang National Park is slightly in increasing trend during the study period.

Table-3.1 Population census data of India Rhino in Orang National Park from

1985-2006

Census | Adult Sub-adult Calves Grand
Year Male | Female | SUI Male | Female | SUI | Male | SUI | Total
T985 23 23 0 7 2 0 10 0 65
1991 28 41 5 0 1 0 22 0 97
1999 117 7 11 |3 2 0 6 0 48
2006 |28 57 |- - 9 - 4 68

: m Unidentified

g National park(Source: Forest Department,

Table: 3.2. Blockwise area of Oran

%%1%—2?‘1). Name of the Area Block area (ha)

‘T | Bezimari, Rangagor 356.25

2 Magurmari, Bhelajhar 776.75

3 [ Silbori, Googli 325.0

. Pachnoi-1, Fatasimalu 325.0
' %‘# Solmari, Nichalamari 4375
é 6 Pachnoi-3, Borchola 32875
| 7| Ramdas, Morisall . 11633
; | 8 | Bachasimals Belsiri, Morisali 619.75
f B
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Pilot Study: The Pilot study in Orang National Park was conducted from
vember, 1999 to March, 2000 and the behavioral categories, sampling methods

dy block design and sampling sites selection were finalized.

Final Field Study: The Final field study of Rhinoceros unicornis was carried

from April, 2000 to March, 2003 in the study area to collect the appropriate field

a.

2.Instrument Used:The instruments used for field data collection were
7enith 8x50 Binocular, (i) Thermo-Hygrometer with Clock, (iii)Nikon SLR N-60

h 300 mm Tele Zoom Lens and (iv) One set of GPS (Garmin, 72)

3. Identification of plant species

The plant species were identified using the books of Kanjilal and Bor (1940),

tra (1958), Shukla (1996), Nath (1999), Dutta (2002) and Bora (2003). ield

ebook, data sheets and cardboards were used during data recording.

.4 Data collection

' To collect the behavioral and ecological data of Rhino at Orang National Park, a

al of 10 days per month period were spent and data were collected using vehicles,
yeles, departmental elephants and on foot. During rainy season, when the
odwater rises to a maximum level, the country boats were also used for field data
lection. All data of rthino sightings were noted down in the field notebook and
a sheets. The numbers of age-sex groups and the sighting locations of the rhinos

re noted down using GPS and compass bearings.
To collect the data of ‘Scan Animal Sampling’, one observer follows the
lividual rhino and all activity bouts within 5 minutes time intervals from dawn to

sk were recorded in @ datasheet prepar ed for the purpose (Appendix- 3a, 3b).
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The non-systematic sampling of behavioural events such as sexual
chaviour, agonistic behaviours (both intra and inter specific), movements, soil-
ating (Geophagy) behaviour, drinking behaviour etc. were also recorded using A4d.
ibitum Sampling (Altmann, 1974). The data of human-rhino conflict, including

rop damage, death or injury of rhino and human were also recorded during

bservation outside study area or at fringe villages.

)) Vegetation Data collection

During vegetation data collection, the quadrat# sampling were used and the

nidentified plant species were collected for the herbarium sheets preparation. The

lino food plant species were recorded and collected for laboratory identification.

he specimens were identified at the Department of Botany, Gauhati University by

omparing with museum specimens and available books and literatures.

.3.5. Data Analysis

The methods of data analysis are described in concerned chapters.
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CHAPTER-1V: HOME RANGE AND TERRITORIALITY

1 Introduction

Majority of wild animals possess well-defined home range area for their
cclusive use. Those well-defined areas provide food, shelter and protection (Odum,
971) and are a primary need for the survival of the wild animal species. Again, the
rimal species protect certain well-defended area for their vital activities of life

/cle, is known as its territory. The studies on the home range in various wildlife

ecies suggest that, the sizes of the home ranges are directly related to its body size

d weight of mammals (Lindstedt et al., 1986; Swihart er al., 1988), birds

schoener, 1968) and Lizards (Turner e/ al., 1969). Again, the social structures and

chavioural pattern of the animal species have also some affect on the home range

ze (Gittleman and Harvey, 1982; Lindstedt et al., 1986). Apart from that, the

rious factors such as, availability of food, forage quality and metabolic

quirements also influence the home range sizes in various animal species (Laurie,

978, 82).

bjectives

1. To find out the home range, territoriality and seasonal use of habitat types of

Indian Rhino in Orang Natonal Park.

2 To examine the fact whether the In

ecific defence mechanism in natural condition.

dian Rhino possesses any territoriality and

that have any SPp

2 Methods of Study
The study of home range and territoriality of Indian Rhino was done in
e study
rang National park from April 2000 to March 2002 for gathering the suitable data
rang National p

 the species.
Although, the satellite and radio tracking techniques were widely used for
ough,
e study of home range and territoriality of wild animals, those methods were not
y of ho
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To conduct the study of Home range and Territoriality of Indian Rhino at

ang National Park, the following age-sex classes were made, based on external

aracters.

) Age Classes
(i) Adult Rhino: When height of the individual at shoulder was above S feet

inches and the horn base was above 7 inches with prominent neck folds, the
dividual is considered as an adult. In case of male, the penis was generally visible

»m either sides or rear and the urination pattern of male was towards backwards or

.t either side and squirt urination was frequent. In case of female, the urination

ttern was generally originated from upper rear portion and continuous flow of

ine, which helps to identification of sex. If an individual was found along with

If, it was considered as an Adult female.

(ii) Sub- Adult Rhino: If the shoulder height of the Rhino was above 4 feet

inches and the horn base was below 3 inches and the neck folds were smaller, but

sible and generally found along with adult female, then it was considered as a sub-

lult Rhino.
(iii) Rhino Calf: If the shoulder height of the Rhino was below 4 feet 6
11 .
ches and the horn was below 3 inches or just started to grow or always attached
s an

ith their mother, then it was considered as Rhino calf.

) Identification of Sex

The sex identification was made as follows: -

) Adult Male: The Rhino Was considered as adult male, when the penis visible
u ale:

om the side or the rear The urination pattern of the Rhino also indicated the

m the side .

cati f the genitalia Generally the urination pattern of adult male had squirt
cation o .

ttern in both static and moving condition. Apart from that, the male individuals
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posses deeply folded skin around the neck, characterized by large body size and big

horn with wider base.

(ii) Adult Female: An individual Rhino was considered as adult female, when the
location of genitalia was observed from back. The urination pattern also indicated
the location of the genitalia, whether it was situated at rear or side. The urination
pattern of the adult female was found to be continuous flow of urine, which falls on

ground just few inches away from the hind leg of the animal. The skin folds around

the neck and the horn base were comparatively smaller than the male. The female

was mostly attached with calf.

(iii) Sex Unidentified: Any individual Rhino, whose sex could not be determined in

regards to the above mentioned marks and characters, was considered as unsexed

(unidentified sex).
The marking of individual Rhino for both the sex and age classes were made

as per Laurie (1978, 82), Bhattacharyya (1991) and Lehner (1996). The

identification keys used for the study were such as (i) Arrangement and irregularities

of the skin folds, (ii) Scars on body, (iii) Arrangement of tubercles on the rump, (iv)

Ear nick (cut mark, ear fold etc.), (v) Tail length, and (vii) The length, shape, and

size of the Horn and its anomalies.

(B) Selected individuals for study

Altogether seven thinoceros in different age and sex classes were selected for the
0
study. Those selections Were done based on their physical and morphological characters (as

per Laurie, 1978, 82; Lehner, 1996; Bhattacharyya, 1991) (Table-4.1; Plate -2).
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snorting, chasing, attack and escaping (avoiding) from direct conflict with others

within its territory.

4.2.3 Data collection and analysis

For the collection of home range and territoriality data, each and every

corner of the study area was visited, using elephant back, vehicles and on foot and

the marked Rhinos sighted were recorded using ‘Garmin GPS-72’. The behavioural

patterns of both the marked and unmarked rhinoceros were recorded in field

notebook for territorial defence and avoidance.

(a) Home Range
To collect the home range pattern used by the marked individual Rhino
between two successive periods Were collected. The distance covered by the marked

rhinos were measured with the help of GP S coordinates of the same individual, at
least minimum of five positions within the study period. A total of five to six
dividual were recorded to find out the seasonal

samples of each identified in
f home range pattern, the marked

variation of home range pattern. For analysis O
individuals were located using GPS coordinates and plotted on the base map using

d converted into the final poly

e home ranges were estimated using the

GPSU 4.10 software an gon to determine the seasonal

variation of home range patterm Th
MCP) method (Mohr,1947; Clutt

n for confirmation of home range size in

minimum convex polygon ( on-Brock, et al. 1982).

Readings of all GPS coordinates take

on the base map & connecting all the outer edges of

different seasons were plotted

t the home range area in regards to the different marked

GPS points to find ou
individuals.

(b) Territory size
Indian Rhino confined to a specific area

4 individual of

The identifie
e species during foraging & feeding, wallowing,

indicated the territorialify of th

1d territoriality
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T 46 . . .
able:4.6: Site locality, geographic locations and total home range area of Marked Adult

F o .
emale Rhino in four different seasons of the year in Orang National Park.

Site locations| Lambert Conformal Conic Total Geographic WS 84
Everest Area
(km’)
Pre-monsoon
Nisalmari  |1168718.259712[526109.043844 92D18'42.39"E| 26D32'13.35"N
Mola [T68724.125302[528154.708721] 92D18'30.07" | 26D33724.20"
Gaspara [170469.492223 528997.041317| 6.68 92D19'57.47" | 26D33'46.54"
Hati Camp Q[1171770.115198 W 92D20'44.33" | 26D33'18.30"
Roumarj 1171393,713‘3’55‘53@737%?5 97D2025.85" | 26D3232.66"
Monsoon
Singhbheti |1169808.400558[529051.555872 92D19'36.07" | 26D33'49.98"
Roumarj 1170193.474029 W 92D19'50.68" | 26D3427.03"
Amulaya llégomm 5.77 [92D18'58.61" | 26D33'13.30"
RamkongG |1171119.394231| 536839.522335) 92D20'15.31" | 26D32'31.46"
Singhbheti |1172391.262640 W 92D21'09.74" | 26D33'37.90"
— e
Retreating Monsoon
Hatiputa 1170493.281563 W/ 92D20'00.92" | 26D34'14.35"
Bantapy 116973275538 giTisioR| | 92D192756" 26D3325.69"
Amulaya WW 6.44 [02D1814.56" | 26D32'47.88
WWW 92D19'14.02" | 26D32'18.28"
WWW”» 93D2104.56" | 26D33'05.28"
L Winter
WWWK 92D2026.77" | 26D3428.68"
WWW D2134.97" | 26D3327.41"
WWW 798 [92D19'53.74" | 26D322235"
oo — WW 92D18'41.93:: 26D33'11.24"
R WW/ 92D2007.28" | 26D33'50.25"
\g_//
and rerritoriality
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ic locations and total home range area of Marked Sub-
easons of the year in Orang National Park.

1 - /
Site location | Lambert Conformal Conic | Total Geographic
Everest area WS 84
(km2)
Pre-monsoon
i —/'—’/’T 1 "
Katsali beel | 1167176.33845 527564.13725 02D1748.68"E| 26D33'07.06"N
T
GasparaA | 1168147.51426 526664.29074 93D1822.56" | 26D32'33.80"
. IR
Bagaribari | 1167176.33845 577564.13725| 6.11 92D17'48.68" | 26D33'07.06"
70 1 n
Rachamanic | 116337942512 | 524496977% G2D15'15.84" | 26D31'33.45"
Haticamp Q | 1163955.54636 £73855.01382 92D1535.61" | 26D31'10.05"
. ]
Monsoon
1 " ) "
Satsimalu 11m 529187.49164 92D19'07.66" | 26D33 56.73
Tinkona 1168510 84422 529081.54837 92D18'43.77 26D33'54.87
Hatipota 1166068.26332 526132.79408 5.84 92D17'02.41 26D32'21.54
\—// 1 " ' "
Seoratali 1 167992.89935 525856.16444 92D18 14.22 26D32'06.79
| g3 08573 T571.15" | 26D33'03.62"
M 1169617.36279 527663.08573 92D - 3'03.62
_—/ .
Retreating Monsoon
Barkhe 6566062041 | 5016480657 GID1072744" | 26D33'54.49
F— ) / 1 . il ' "
Hatiputa /l 166638.76133 523053.82897 97D1729.89" | 26D33 25.19
— | // 53 89" 20.02"
Seoratalj —/1165826 76057 5263334007 662 [92D1653.89 26D3229.02
| ‘ / 1 . n ) ] n
Tinkona /l 156746.68487 525590.63291 92D17'26.35 M
o ——=>75500 | 52684 57783 SID1g4s 04" | 2632"3791"
achamariC | 1168752.79300 576834.9275°] |
— 1 Wwinter —
\—///ﬂ/’ﬂ 53D2034.67" | 26D3403.84"
Hatiputa 1171406.44236 57058380384 T 56D3404.26" |
| ] 6162 92D20’14.44 26D34'04.26"
Seoratali 873 17311 529557--0 I e
e 117087 50057 693 530150998 | 26D3312.25"
2 : ) /_____/
Samk&_ 11677243451° i 323367 92D18'16.32" 76D32'25.33"
i . 6 O e ]
_TEhbheti | e | 2.09222 55D2019.55" | 26D3242.29°
. —
@agﬂ 1771203.29217 52718 L
and fgrritorialify













































































































