FCOLOGY AND BEHAVIOUR
OF INDIAN RHINO

IN THE BRAHMAPUTRA FLOODPLAIN
HABITAT OF ASSAM,INDIA

v ";*"i\ ’; ? 4y
.'.' " .‘ J .
Yl gy
/| ‘.> ) ‘:‘ \ 1 '.w' A : -

1
:

s F v 1
, Wy o

i U i .

: .
BT " . 3 NLEeY
v ) y 4 y {
‘ ) N ¢
B » og .|
? 4,

%

\

R

! 1
‘ul < MY
v

e * 3

it :;

" o

t® P44
B A i H
» Bt
.
“é .
E \l
{ /|




ECOLOGY AND BEHAVIOUR OF

INDIAN RHINO

IN THE BRAHMAPUTRA FLOODPLAIN
HABITAT OF ASSAM, INDIA

Dr. Buddhin Ch. Hazarika

Fﬁ purbanchal prakash
G U w A

H A T |




PREFACE

The Indian Rhino, which is the state animal of Assam is one of the
vulnerable (TUCN), Schedule-I [Wildlife (P) Act, 1972], animals in the
world. The animal, which has been related with both the life and lore of
the people of Assam is associated both with respect and superstition.
Although, the animal has been known to people since time immemorial,
but very less actual scientific studies have been conducted on this majestic
animal in modern times.

Assam, which is proud to host the largest population of Indian
Rhinos in the world has seen few, if any detailed studies being undertaken
on the natural life of the animal and its behaviour. Although, a few books
are available to the public on the Indian Rhino in Assam, most of them
tend to be a general introduction to the species and not a detailed
information source on the Indian Rhino in Assam itself, However, a few
wonderful pieces of work are available for the student in the form of
research papers and dissertations, but they are limited to the University
libraries and students of the subject only.

The idea for this compilation came, through a discussion among
family members and friends about the need for a detailed guide to the
behaviour of the Indian Rhino during one of my discussion session with
my friends. When, this idea was shared with renowned publisher Mr.
Nabin Baruah, he immediately accepted the idea and stated his full support
for the plan. The idea was for the book to be a compilation of abridged

BREACI-?AZ.OGY AND BEy research papers on various domains of the Indian Rhino in the form that

APUTRA FLOOD R OF INDIA it is useful both as a ready reckoner as well as a source of research
All rightg includip PLAIN |'|ABITATN RHINO IN THE material for students of the subject.

except for briefquire’.’mduce of thi OF ASSAM, INDIA Mr. Baruah moved immediately to put the plan into action. Mr.

| irs‘Publit:}tlo Sare rogepy (;Jrk OF Parts thereof Mahesh Deka and Mr. Madhab Bordoloi started the work of typesetting

| . ed in the year 39 by the Author, and compiling research papers into the book format, It is largely due to

| .No.-2, Sewjee p fchal p roakar 15by the hardwork put in by Mr. Baruah, Mr. Deka and Mr. Bordoloi that this

‘ e-mail ; puy, .B.N. Saikia p compilation has been possible. My guide during my Doctoral research Dr.

ISBN : 978-81-7213.5 anchal J,almshaﬂn Wireless, , Prasanta Kr. Saikia and my friends Mr. Abhijit Rabha IFS, Dr. Abhijit Bora

361 com, ahati-6 and Mr. Bhrigu Prasad Saikia who contributed with their valuable

suggestions and support both during my research work and during the
compilation of this book.
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Chapter — I

INTRODUCTION
/

T!le Great Indian One-horned Rhinoceros (Rhinoceros unicornis
Linn. 1758), the most primitive mega herbivore species, represents
the vanishing group of ungulate, is confined to a few protected
areas of India and Nepal. Earlier, the Great Indian One-horned
Rhinoceros (hereafter, written as Indian Rhino) was widely distrib-
uted throughout the Indo-Gangetic plains and its neighbouring coun-
tries. The past distribution range of the species was extended from
Sind Province, Peshawar (Pakistan) in the west to North India,
Nepal and extending up to Assam and Myitkina (now Myanmar) in
the east, It includes the areas of alluvial floodplains as well as the
nearby foothills (Terai regions) of South Asia from Indus to the
Ganges and the Brahmaputra River Valley (Prater, 1971; Laurie,
1978, 82: Choudhury, 1985; Dutta, 1991; Ghosh, 1991). At the end
of the seventeenth century, it had completely disappeared from
most of its distribution ranges except Nepal, West Bengal and Assam.
The present distribution of Indian Rhino is limited to certain pockets
of the Himalayan Terai region (Chitwan-Rapti Valley) in eastern
Nepal, Jaldapara Wildlife Sanctuary and Gorumara National Park
of Ganga and Teesta Valley and Kaziranga National Park, Orang
National Park, Manas National Park, Pabitora Wildlife Sanctuary,
Burachhapori Wildlife Sanctuary and Laokhowa Wildlife Sanctuary
of the Brahmaputra Valley of Assam (Prater, 1971; Laurie, 1978;
Dutta, 1991; Ghosh, 1991). At present, almost 71% of the total
global population of Indian Rhino is distributed in the Brahmaputra
Valley alone, where Kaziranga National Park itself harbours more
than 2201 (as per 2009 Census, Government of Assam) individuals



HINO
ECOLOGY AND BEHAVIOUR OF INDIAN R

w-
€, 1999) surviving at present. How
istence of the Indian Rhino in Manas Na
and the pop

ulation of the Indian Rhino fr:g,l
ildlife Sanctuaries were c""mpl‘iltian
N Tecent times (Table : 1.1y, The sightings of In rted
anas were 45, Sporadically repo ble
» Out no gycp authentijc records of any via
Populatiop of Indiap jyy;

L1y

10s are avajlgp)e from Bhutan Manas. (Fig
Location Existance

- ation
Habitat P opslilzles
—— of Rhing haracteristics
Country State Protecteq

Flood
o areq
Nepa]

Grassland

lain types
Chitwan Np ———{Plain| y
\ N

— |
———2Bes 999)
Y Y | Teraj 600 (1
~——Bardia Np Y : 52 (1999
2 Duting yyrs ¥ N L — 3T (1599)
Teraj LI LAy
Indi WB JaldaaraWLs Y \Y Termr o——r——— ]
L G Wi Y

— 1999

Terai & Riverme| 53 5

W*L Terag & R!ver!ne :(iown

\ ? Teral & RlVel’ll'le _U-n_d___g_)/
A Kaziray a Np $\\ 649 (199
ssam Orang Np v —1Y_|Rivering l_‘m—ﬁr
\
Pabitors WLS *L Riverine
Laoknyg 25

99
w\ Riverine 76 (1999) —
W

$

inct

Riverine Locally e;;l
during 19 Tt

Riverine Locally ex

Terai & Riverine Locally ex
- (long back)
P,

. ———— N=NO.
€t Bepp, WI*S=Wll<llife Sanctuary, y=Yes and
“neal, ~No Sent record of existence.
¢ Pl'esent * e

S, habitat occurences and

of Indiap ino, .o t0
0 js severely threatened by hunting, ow1.tlgthe
the p; dem and value of jts horn in al

erefore, only a very smﬂy
the Indian Rhino is pre§eﬂes,
Unting and trading coﬂ‘“.’thi,,
OM its natural habitat wtl)een
> !¢ Indian Rhino has

19
INTRODUCTION

(Map nol to Scale)

med Rhino
tndian Rhino
Greater One-Hormad
= anum """",WM"
B Present

ian Rhino (Rh B OOk and
distribution of Indian Red Data
Figrl.1 : Past and present endix-1 of the IU(;CI:l) Act, 1972 to conserve
enlisted in i?:lel ?:gan wildlife (Protecti
ule-I of the ecies.
tsl::il;e:recious endangered spec Rhino, are composed
- : 1no, .
Grassland Habitat ime habitat of I“dl?:tion structures (Smith,
Grasslandsl, ﬂ;igo £ the gIObalthve%:tal land surface (Mtl;rlﬂloy
N rhino,
of approximately almost 20% of ne trend. Apart from .
. ng imal species
1996) and covering now in declini iety of animal
: 02) are ide vari ian Rhino, the
and Sanjappa, 2002 orts 8 WiCe 2 e Indian .

t supp hich, er
this g smni'?fzt;::t habitat str;ft? °f)¥er and Royal Bensg a;p::;gies
occupying at di Wild Buffalo, d carnivorou:

T ar hant, bivore an ies of grassland
Asiatic Wild Elep t mega-her hip species of grassla q
are the most lt:jlpiczjentif‘led as thfe thgii:al lI)and surface is ozc:[;;ea

tively an ! 9% 0 ¢ in nature an
:Zs;!;:le:unit)'- In India, abO‘lllt'gh a:e mainly sen:jli:l sub-continent are
by grassland habitats, waslsland habitats of In

. ity. Those gr:
great diversity.

insula
f Deccan peninsu
: arid and arid grasslatf_lc’l;e:ai belt, the ro.llmg
distributed in the semll' an ed grasslands (;mts and the high-altitude
and Rajasthan, "o£hill tops of Western G (Murthy and Sanjappa,
shoal grasslands of hi ds of Himala).'as located at the foothill
temperate-alpine g"asslland zones of India are Pradesh and Bihar),
o o e datanchal, Ut floodplain grassland
zones of the I;'mélaj‘nygetic and Brahmaputra
Whereas the Indo-

icornis) in South Asia
icornis) in
inoceros uni




2

ECOLOGY AND BEHAVIOUR OF INDIAN RHINO
that c?ml;;ﬁses Phragmites-SaCCharum.]mpem,a and Theme.da-
valley gf? Ga © Brasslands i located in alluvia] soils of the river
1973), OW;“S? and Br, . aputra (Dabadghao and Sankhana{ayaf:;
Condition, eafh > Unambiguoys habitat characteristic and climati

fauna, of whi graSSland. habitat Supports wide varieties of wildlifi
Commgp] o the wild buffalo, tiger and deer are the moS
Only founqd wildlife spece

i . dia.
But dy $ In the grassland habitats of In .
alteratigntOtharg&sgale. destructiop of grassland habitat and habitat
, sp‘v}‘_’les Inhabiteq in 8grassland habitats are threaten®
ine,

Ulerept ¢S have been carried out on Indian Rhin®
8rasslang of aspects of

! . Torai
0 .~ PObulation stayg angd ecology in T¢ .

Moe, 1993. e:al (Laurie, 197 > 1982; Patar, 1980; Jnawali, 19823
_ tice, 1991, O° 1959 Pelinck and Upreti, 197,,;
Plain &rasslands o o 1 » West Bengal (Bist, 1994), flood-pro

Oudhyry, 193251?lrangal Nationa] pry (Lahan and Sonowa’

538
BLI977, 2000, - Heljee ang Sep, 1999; Gee, 19
1983) of Assam, sA2p005) and Orang Nationgal:p;a’ark (Bhattachary’ i;’
;vas 2150 dope ‘3aptlart om © study of Rhinoceros unicor™
97s; Mackley : Y to know its biology and behaviour (Mackle®

OSWam, 1o, ° e, 1978, Lang et a1, 1977, Bhattacharyy?
51971, Bhag, Chowdhury’ 1966; Buechner et al. 197?’
> Ripley, 1967; Venugopal ! o
. » 2002; gp d; of its distribution pa}‘:e
Dj . “Auseq . Udhuyry, 198 cts O .

lnerstem, 199 1 by rhmocer()s (Digrsteins);rfge‘:’?:m er, 1989,
of Tngs ied in details. The various asp e‘;’ts
and py| (198 n.d'a" Rhinoceros were Studle‘?

o iority P inB aputra flood-prone Plalns:n
2 the Tera; Of the Studies were confined either lt
1he Ingig Pt wag mg:iaSSIand habitat of Nepal and India. BY
an attep, Rhlno inp eutO Study the ecology and behavioul o
2 ko e to tl‘alfsl:: +0-Prone plain habitas, Re‘.’entgy’

008 ag g o< t0 Man Nat; e the Indjan Rhino from Kazira”

ignlonal ark during July, 2005 to Jun®
PrOBAMME of Indian Rhino in ASSA™

2
INTRODUCTION i
ide Fund for Nature and the

. of the World Wide fion
with th.e s:lp{g;o Foundation. But, for the suf:cessﬁJl t:agsl:c:f o
Int:iemal?zflr?ilitation programme, a cotnpf“'he“lflve k;?;;’ oc8
and re . is very much esse .

i logy and behaviour 1s v N
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flood-prone plain %‘rt&l:se river Brahmaputra, where a viable popu al 02

g}emng@e;nh?ligl(sgll survive. Secondly, like other flood-prone plai
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Table — 1.2: Variations of the world Rhinoceros species

Group English Name Species. ‘
Northern White Ceratotherium simum simum

Southern White Ceratotherium simum_cottoni
African Southern Minor Diceros bicornis minor
Rhinoceros [Sonth West Bicorni§ Diceros_bicornis bicornis
Eastern Michaeli Diceros bicornis michaeli

Northern Longipes | Diceros bicornis longipes
Rhinoceros sondaicus_sondaicus

Javan Rhino ‘ U
Rhinoceros sondaicus_annamiticus
Asgan Sumatran Rhino Dicerorhinus sumatransis
Rhinoceros sumatransis

Dicerorhinus sumatransis harrisoni

Great Indian

One-horned Rhino Rhinoceros unicornis

i i ize of about 70,000 in
The Black Rhinos had a population size 0 X
1970. Since then, it declined rapidly a.nd ultlmately0 atlt:amed ;
population size of 2300 individuals dtfrmg .early 1919 k( R??se &
Emslie, 1999). At present, the population size of Blac ino

slightly in increasing trend (Table -1.3).

b) Asian Rhino

The Indian species have no sub-species variation (Table —

1.2). The most critically endangered of all. species of th:7Asnan
Rhino is the Javan Rhino with a popu.lafnon size of only 29-h as on
e 200, Harad ial QUD it L FOCTL
two populations of Javan Rhino, on N
sondzic?us sondaicus) pOP“laﬁon and othen: one 15 Vftna:?se
(Rhinoceros sondaicus annamiticus) population. The other Asian
Rhino is Sumatran Rhino, also known as Asiatic T.wo-hf)med Rhino
(Dicerorhinus sumatransis). Though the population size ('ljable.—-
1.4) of the Sumatran Rhino is greater than that of Javan Rhino, its
population is highly fragmented and lgss s?cured.. There are alsP
two populations of Sumatran Rhino, one 1S Dicerorhinus sumatransis
sumatransis and the other is Dicerorhinus sumatransis harrz.som,
distributed in Malayasia, Sumatra, Sabah and Borneo, with a

population size of about 300 individuals.
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Table —1.4 Status of Sumatran Rhino (Dicerorhinus sumatransis) as

» _
ol b per 2009 census
L T TTT ok _
y o :‘ AN 3 g g 4 b P e ; 3 Country Population size
2 o Tndonesi 170 - 230
8 — | G ndonesia -
- 8 ST Malayasia :
s SN EHER Laos :
~ S|8|8|8|ele| |=|s ' -
§s el | 5|93 =|= Thailand s
S g olo| | T TT+H— L — India, Myanmar Bangladesh
< IR > 50 Sabah
Sé Qﬁmf,,\m,\r\ = Borneo s -
N S L o i -~ N bl b :, :';. 2 = No proper survey; * Present population size is doubt
N 17 N \\\ . . .
N SEs T — =4 . . ion si 366 individuals
$~ B § gl 3 The Indian Rhino had a population size 0£ Orlcl)y e s
te SE8§ 2 NINN ©|g in Kaziranga National Park in 1966, but now 1152[; 9;; S
Sz S D N A A I - NN increased up to 2201 individuals. Out of total
eS H ~" i ' bours about 1850 individuals. Hence, Assam
28 SE T —— | Indian Rhino, Assam harbours o and the only stranghold
S 3 — "
z 8 8 18] I3 is also called as the ‘The Land of Rhino” an
o . .
2 QT & 2 o2 for conservation of Indian Rhino.
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R
a § E l—\\\\\\
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ent kings. Even today, many
which might have been the
Stracey (1949, 57) described

were made from rhino horn by the anci
Pe?ple believe on such superstitions,

primary cause of rhino poaching activity.
that the Indian Rhino was domesticated in Assam and was used for
Ploughing as well as in battle field. Ali (1927) and Guggisberg
(1966) documented the killing of the Indian Rhinos near the border
of Kashmir by the invader, Taimur in 1398, hunting by Babur near
Peshwar in 1519 and by Jahangir and other Moghul kings during

the period from 1605 to 1627.
Past distribution

The first detailed scientific description of the Indian Rhino was

made by Person in 1743 about the second Indian Rhino brought to
London during 1739 (Laurie, 1978, 82). Gee (1951, 19532, 1953b,
1959, 1963), Rookmaaker (1980, 1982) and Choudhury (1985)
described about the past and present distribution of Indian Rhino
within the 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 were enumerated by
Lwin (1998). Choudhury (1996) described the past distribution of
the Indian Rhinos in different localities of the Brahmaputra Valley
and also enlisted stray records of the species outside the pro?ecfed
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 Rhino were exported from India to Portugal
during the year 1513, which was the first record of the Indian
Rhino exported to the European country.
Morphometric study
Gee (1953a & 1953b) studied the biology as well as the
comparative account of the body measurements of the Indian
Rhinoceros, the height, weight and length of calves, collected from

Calcutta, Nepal and Assam (Kaziranga National Park). Dinerstein

(1991) made a description of the sexual dimorphism and variation in

body measurements of the adult rhino with respect to age and sex

class.




30

RHINO
ECOLOGY AND BEHAVIOUR OF INDIAN
Trading and Poaching

. Indian
alukdar (199, ~oported the poaching trend of the
Rhing ip g Nationg] Park wh

4)
ile Vigne and Martin (1991, 199
have reported the Information of

; ino
Poaching intensities of Indian Rh
throughout the State of Assam, Martin
of smuggling gnq trad

€ routes of the rh; ¢ d trade of

artin et g] (19 Teported the overal] poaching an aching,
thino hory iy, 2. Menop (1996) briefly described the po dicine-
d the yge of th, om in traditional me

€ rhino j ling
Umar ( Summarizeq the details.of Smi‘;gog and
techniques Crime g, trade relateq laws of the Indian Rh
other wildlife Species i India,
Populagig, and distribygiop

Gee (1953, 64), Lahan (1973, 74),
(199y), Husgajy, (2001

) ein
Choudhury (1985), Dinerst
and Talukdar
Of the Populatioy,

e an
(199s, 2000, 2002.) gav
> “eMography and conservation
ino in
Made 5 by Ass

953)
and West Bengal. Shebl).ear(e)f(}“’ian
Cription of the Status of the three species ortality
Tate of thal;?,%ee (2004) descri © Population status and m
€ Indiap pr.. . - X
Teport of 1, di 0 in Pahit,,

ensu$
Pabitory Wildlife Sanctuary. V'I:;: [C)rieﬂy
, 20 Rhino Jaldapar, Wildlife Sanctuary

de:scnbed by MUkheljee and Sengypt, (1999),

health

Ora (1986
etal.,(1992) B )’ Bhatta

hary?
charice and 1iy)gey (1971), Bhattacb
; (1993), Ordoloj ¢ al, ( 1990), Islam (1994) and Chakl; s an
Made 5 description of the diseases, genetic aspe ulation
fanging and captive populd

ribe
TNt 2008 of Inds, Nandi (1972) desc died

tudi
110, whereas [slam (199.4)tlsle free
ian Rhi;tlesnnal Parasiteg like Strongyle sp. in

ationg] Park.

di

n I . . ino is vefy
Bhat. . long stegardmg the biology of Indian Rh
U .
attaCharyya (1991) . y On thlS

. ut

o aspect was cagg)e((ije:cribe‘:
1 Assam, hattacharya (19 ino 8

" iy Movemeny pattemaz the Indian Rb!

31
REVIEW OF LITERATURE

t
ional Park of Wes
8 Ao oo
and Gorumar 1969), Dinerstel d
Jaldapara Wildlife Sar;;tgg:y Brahmachartyu d(ied the food hab;f; ;:1.
Bengal. d‘o“dh)uryd(Dinerstein (1991)Rshino in I“dia; ?jt::n Rhino
i n
Wemmer, (1988) an f the Indian ces of the iet and
seed dispersal pauefgez the food p}'%fi‘;';_:nSanctuary~ Thf.edsl:udied
Bairagee (20043 d:fs’ihe Pabitora vtlilliring dry Seas.onﬁ;:?onal Park,
in the grasslands ian Rhinos d 1 Bardia and
habita,used by he iheim (1996) in udid the it
by Fjellstad and Stein Price (199)) 0 K erai grasslan habitat
N};pil Dinerstein andthe Indian Rhino In attern and the laPélrk
habitat use pattern oflanges of land uste Igazi’anga Nat;g:r?our of
The effect of the “the Indian Rhm°0?)) Again, the beh b). Mary
Suitability index I(glsthwaha et al. ('i(e)d b§/ Gee (lgSE:viour of the
e studied by iefly descri itorial be
a:rlndian Rhino ‘73; ?hr;efe);dif}g ai“},;f;n of Assam.
et al. (1998) S?m;g:ziranga Nationa
Indian Rhino in

ino in different
ian Rhino in diffes
g clog b
Although v?l'lo‘fs;:rmaﬁon regarfirl;’lg remar kabl.e s:l;-,)é, 82) in
aspects, the detailed m_s very scanty. cted by Laurie ( ur. such as
he Indian Rhino i ino was cond“l and behavio feeding,
o tlo of the Indian Rh aspects of eco ogfing, food and Chitwan
?\feopaig.yHe covered .all ﬂ:;;umal time brll(izgfndian Rhino :inby Ghosh
Population dy“amlcs"al behaviour of was also CO“du?tehis doctoral
reproductive and SOml Similar study f West Bengal m] dietary
National Park OfNepe’lk.ilife Sanct}laryho population eco Og:;,e Indian
feaat Jaldapara W S s of male and e arcd the
research. Jnawali (19 of the home rm]lcgof Nepal and com1‘:~esearch.
CompOSition, Varlatlo‘? National Par Par] k for his d-OCtora Wwever, no
Rhino in Royal Bal.dla'twan National sland habitat. Hoducted in
food plants with the Ch:ione at ’]‘era.l gli aiv orks were 00111991) 1 his
All those studies were on e°°logl-ca Bhattacharyya ( t provided
Such in-depth studies e plain hablt?t'] ical aspects, bu IIJsJational
Brahmaputra flood-pron ised only bio Oits in Kaziranga wildlife
doctoral research emphas cological aspe (1983) (during habitat
: tion on the ¢ Bhattacharya ( scription on the ha i
less informa dissertation by ere is a brief de k. Patar (1977) in his
Park. In t::t diploma ““fsegrhang National Park.
Managem ian Rhino in
types of the Indian




32
ECOLOGY AND BEHAVIOUR OF INDIAN RHINO
M.Sc dissertati
: On emphasised oy, 1
0
In Kazirangs Nationa] pary q he food habit of the Indian Rhin

of Indian Rhjpq ; -OMposition of the selected food plant species
the nutritiona]0 clgnlf:zn anga National Park. Deka (2003) has evaluated
Pabitora Wildlife snts Of prime forage items of the Indian Rhino in
Garden, anctuary ang Assam State Zoo-cum-Botanical

Captive Populatijop

el eeding behaviour of the

W-calf relati . ivity.

a3 aetal, (1 Ielationship in captivl
Aty et pr cess, neoia?f D has p rovided some information On
o IEatemal behaviour of captive rhino-
€ (1969), Lang (oyolUY (1966), Bhatia and Desi
and b harwal (1939, andglv([' 977), Reed (1974), Rookmaaker
Venugopui " 2ehaviour of gt 7 (1993) described the calf birth
~1gopal (1994) - Plive Ing; :

| eo the activity pattern of tl:le
describeg 1. +ooord of birth in captivity in

i % Y Hod 501N Assam,
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) ) di
(1988) studied the successes of the re-introduction of the Indian
Rhino in Royal Bardia National Park of Nepal.

Present scenario in Brahmaputra Valley .

The Brahmaputra flood-prone p!ain habitat supp}(l)rrt;at}:: :cl:l:lggoj
the total population of the Indian Rhino. But, no ZPC thino in the
and behavioural study was conducteq on In }llan o, e preséit
Brahmaputra flood-prone plain habitat till fiate. ff}r:e I’ndian Stiies
study tried to cover the ecology and behaviour Of the Indian Rhino
With reference to the conservation Per_SpeCtl.veS OV : recently, the
in the Brahmaputra flood-prone plain habitat. V=B 'S it
Wildlife Trust of India initiated the rescue OPerat;lon fim rearing female
Programme of rhino, and one three-year'old .an llaboration with
thino was translocated to Manas National Park mtco Government of
the Department of the Environment a“d.ForeS]i;temational Rhino
Assam, The WWF-India, in collaboration ith e the Department of
Foundation, US Fish and Wildlife Service and the is planning to
Environmer’xt and Forests, Government o-f Aslsia’m,k, which was an
translocate the Indian Rhino in Manas Nationa) ¥at5 % % &\ Jo
excellent habitat for the Indian Rhino since its disappe

References

Ali, S.A. (1927). The Moghul Empero
Borflbay 3Vat. Hist. Soc. 31(4): 833-861. o
Ali, S.A, and Santapau, H. (1958). Birth of Great In
Bombay Nat. Hist. Soc. 55(1): 157-158.
Arora, B.M. (1986). Some health problem encou
Rhinos. Zoos’ Print, 1(8): 9-11. L
Bai on the populal
alrag}i%i?éﬁi&?&ﬁiﬁiyin Pobitora Wildlife S
31(1):11-14.

rs Of India As Naturalist and Sportsmen. J.
{an Rhinoceros in Captivity. J.
ntered in captive, semi-captive

on status and conservation approach for
anctuary, Assam, India. Tigerpaper

; i rasslands of Pobitora
Bairagee, A. (2004) : Imperata cylindrica (L;m‘z I}Jiiﬁfclh;&;hi S3 51434,
Vlalte Sapegry Ascart, [F 0 her sympatric species in Kaziranga

Baner;j itat use by Rhinos and other sy i
anerjlflztiGorglOg;r)l.(Hl\?Iblss Dissertation, Wildlife Institute of , India P

. : h
Bauer, J.J. (1988). A preliminary assessment of the re¥ntr0duct10n success of the

Asian One-Horned Rhinoceros (Rhino;;ros uni
Reserve, Nepal. Tigerpaper 15(15): 26-32,

cornis) in Bardia Wildlife




34

RHINO
ECOLOGY AND BEHAVIOUR OF INDIAN
Bhatia, CL.ang Desaj,

unicornjs) ay Del

3 hinoceros
JH. (1971).Breeding of the Indian Rhinoceros (R
Bhattach

:820-823.
hi Zoological pary. ; Bombay Nat. Hist.Soc.68(3)

. ioanticd in
SpoML.& Halder, B, (1971). The Occurance of Fasciola gig

/.
; Journa
Rh ; . a

Adian Rhingcerg (R unicornis). British veterin ry

ian one
)- Daily Activity Cyele of Great Indi
Ofumara gng

in West
and Jaldapara wildlife sanctuary 1
India Sypy, Wildl. Bio], 15. =S,

; jnoceros
isal of Great Ingjan Rhino (Rb;,’,;';ned for
ang Wildlife sancty, Assam, Dissertation su
anagemen;- 1-38pp, enis of
> Chakrah, LA, Baishya g and Dey, 8. (1992). Glans p
Ne-horne inoce

imal.
. . ianJ. Anim
108 (Rhinocerqpg unicornis). Indian

SS
. e proce
OSwami, ¢ (1987) .Some observatlorf OH(;?le.%ome
On, neongge and mateyp, behavioyr i Great Indian

no (Rhinoceros um’cornis). 4

00k Prmt 2(8) :6-8. fiffie Gl'eaf
Ayya, BK, (1991), Studies op Certain aspects of the biology of Gauhati
Ind-lan One-hore inocerog (Rhinocerog unicornis). Ph.D.Thesis,
Umversity_ 1-287 Pp.
BiSt,S.5. (1994

Bhatta,y,

S :
i al. Z00

i »* OPulatiop history of Great Indian Rhing in North Beng

Prip; Ix (3 . 42.5].

BOrdoloi, GC

inal
i est]n
- » M. anqg Choudhuray, A. (1990). Incidence ?f m.’f(5):l4'
i ion i Rhinoceros Unicornjs i captivity. Zoos ' Print ermin®
ahma > RL., Maljj  and Rakgp;¢ B.C. (1969). An attempt fo 92
the fooq habjtg Ofthe Indj inoceroq .
Buechner, Hg

0.
- 588-56
°19S..J. Bombay Na. Hist Soc,' 67}.; Indian
il an Mackler, S.F. (19 ; Breeding behaviour in t3.18 0.
oceros, p ’Oceedf'lgs OftheAAZPA nual Conference, 1976:15 irth of an
nose. ¥ SE, Stroman, R.ang, Xanten,WA~(19751)'§::al parks
Cery S, Rhin . . : 1 Zoolo,

hin gton, Int. 7 . ea:’zt:roos nicorpjg at the Nationa

1

- 160-165,

jon
oy 'nfecth’
ko Tvey of Gasrg Intestinal Paraszl,;:,;na1~ cl.
32): 55"156. OCerog of the KaZirangaNationa] Park. IndianJ

A, (1988 1.

inoceros
utio fIng; an One-HOmed Rhinoceros (Rhin

; rpaper]2 (2):25-29

a;nA.I( 1;96). The Greate,
ChOWd > Indjg Pqc

in
Areas
~<-Homeg Rhino Qutsige protected

sT. (19 yderm NO 22, 25_30

. icornis
ian Rhinoceros, Rhinoceros uni
a6 197. :on of the
- KK, (2003). Nutritiona] Evaluation 0f */
ed COnsumeq by :
fe Sanctu

is
jcorn
© Indian Rpjp, (RhinocerC{S uInGarde"’
Ssam State Z0o Cum Botanica

35
REVIEW OF LITERATURE

-1045.
. 3): 1043 Rificceras e
' Print. 18 ( ) it Rhi |
Assam. Zogswemer C. (13588)1.05;“69: 1768-1774.0ne-hom ed Rhinoceros
. in, E an al. Ecology. . rentei
Dmers'f;,:ﬂora in lowland Fspdimorphism in (;‘;?30-457. s Rhinoceros
i 1991), iSex ; mal. ) d Rhinoce + 355-362.
Diners(t;%nljée(ros unicornis). J. i'fa‘;’;y greater o?c;:();,[n;mma lia 55(3): 355
d dispe . s latrines.
i 1991). Sea f Rhinocero
Dinerstein, E. ( o theflora o
unicornis) an

One
. ed by Greater
d Habitat us
1991). Demograph,}x'a?;. 55(3): 40.1 -4.1 lt;:ractions and
in, E. and Price, L. ( al. J. Wildl.Manag on the social in e Taedian
Dinerstein, (iRhinOCCI'OS in Nep 1.981)‘ Obsefvanonb ey one-hOmG d Indian

H&r?: and Macnamara,ll\géﬁaviouf in thre:’;ezuin captivity. Zool.
Dixon, M.K. £ seun

t O
developmen

i 14 . maintm
ico nls)

i TOS (Rhinoce 08 UNIc

R.hlnoce

at: Dispersal of Trewia

. iqe 1_
Delhi, India:
. Ltd,, New
k Publishers Pvt .
65-70. . is. Konar S
et d habitat use of Gre
Dutta, A.K. "
143 Pp.

has
G i : hant (Elep
t Si Elep
i 1996). Dle. is) and Asian
Fjellstad, J.I. and Steinhe‘m(,Rhiﬁoceros unicornis)
jellstad, J.I and P
horned Rhin

y y ] ark,
Va“e 0 1 ation
Babal ,I{ a] Bold a IJ al ]

rway.
ason In rsity of No
aximus) during the d;y s1;:g1'icultural Unve
> Thests.

M.Sc.
Nepal. In

-227.
5):224-2
: Oryx.1( I
noceros Rhinoce
Indian One-horned Ri“mdian One-l'if(’;)"eg‘“_:; 48,
Cirdat " f the Grea jst. Soc. 34(2): inoceros

1851).The ife history 0 t. Hist. d Rhinoc
oo ii ((19533)‘ e s Linn.J. Bombay et ndion oo S1(dy. 765772
e Rhinoceros unicornis rvations on the ngat. Hist. Soc. 51(4):
G E(P (1953b). Further O-bSLeinn ). J. Bombay

ee,E.P. . ormis Linn.
? . nicorn
(Rhinoceros u

jcornis ) in
RAinocerasiwecs: mbay Nat.
The G ian RhinocemS(Ahlr’;f-May, 1959. J. Bo
(1959). The Great Indlﬁnding Survey, AP
Gee, E.P. . £ a fact- v
’ rt o
Nepal. Repo

] -510.
Hist. Soc. 56(3)': :: brief survey 0 92p
- (1963). Repo :67-76. don :1-192 pp- s Rhinoceros
Gee, E: (Rhinoceros.Oryx 7: dia, Coliins, Lon he Indian Rhmocer(? -
Etpe (1964). Wildlife of I?he Eco-Status (zlf}: bitat due to humal}l;;anchi India.
Gee,E.P. ' ies on red ha iversity o >
dies o to alte! is. Univers
Ghosh, D. (1991)'iti“slpeqal refer];n:;al Ph.D. Thesis,
unicornis w West Bengal.
tuary,
Jaldapara Sanc '
1-305 Pp. 66). S.0.S. Rhin
Guggisberg, C.A.W. (1966).

of India.
. Dudhwa anical Survey
Fljre, P &8tk V. (}—Igszi:at for Rhino. Bot
e New
the Proposed

i 0S,
Indian Rhinocer
. § of a Great ) -101.
n the a[‘tiﬁCla]Irethr:)i YQarboOk, 9:99-10
Notgs 0 Z00. Int.
H. (1969). burg
Hegenbeck, C.

. Lond.
in Nepal. Proc. Zool. Soc
Rhino

an

ia including
ildlife resources of India in
fthe wi

: 174Pp.
h, London: : of
o: Adre ll);‘;\;ic. Some Botanical aspects
Nationa

e Indi
dgson, B. (1834). A note on th
Hodgson, B.

1834 :98.

i Assam.
tatus o tional Park,
S icopnis in Orang Na
f Rhinoceros unicoynis
i 1). Status
ussain, B. (200




36

RHINO
ECOLOGY AND BEHAVIOUR OF INDIAN
Tigerpaper, 28(1):25-27.

1 Islam, S, (1994,

- Populatjop Ecology of Gre
unicornjg) Wwith

. roS
ater One Horned Rhinoce
Particular emph
€cology ang ranging behavioy

d
asis on habitat preferencgafr(:;a
rofa reintroduced Population in Roy al ultural
Nationg) Park ip Lowlang Nepal. octor Scientiarum Thesis, Agric
niversity of Norway.
Jnawali, SR.an

and habitat
orned Rhinoceros

Nepa, Int] Conf.
8-217.

: ed
use by a small re- mt-m(}iql;,;al
(Rhinoceros unicom.is) n nd
On Rhinoceros Biology

tive
Onwar, C k. ( 1972). Some observation on the reproduc
nocerog Unicornjs |

15. Indign Forest. 98:357-278.
C.D. (196 .

i ACEros
* Preeding the Great Indjap Rhinoceros, Rhinocer
e Z00.Tnt, 790 o book. 9: 19110y,

hing

area
: “ah,Pand Lahan,.(2000). Land
abitat Suitabjj;

ional Park,
analysis jp, Kaziranga National
"bapey, VI (2):9-1 6

i . B8TEssive |

Rhm()cerOS( .

AR 10y

d
: —horne
ehavigy, of the Great Indian One ?Vildlie
Soe 20 o Ihocerqg Unicorpjg Linn,). Tpe Rhino, J. Kaziranga
21):13.19 ,
L an, p ombay

Nar 300wl § (1973), Kaziranga witguige Sanctuary, Assam. J.B

o Hist.So0, 79 (2):245.575

Lan EM, Leutep,

r) .
"UCOPRjs hirgp > and Tobjer, g (1977

inoceros
Y Tindin Rhinoceros Rhinoce.
aptivity, Int. 7o Yearbook 17:237-238. orned
Rhi.nocero.lssP D-ECOIO : “havioyr g pieeior OgesE
urie,W,A_ 982) A .V.lssertat » Univerg;

(Rhinoc ¥

¥ of Cambridge: 1.450 el 10ceros
8Viourg| g O8Y of the Greater One-Horned Rhin
ok Sy cornis), J Zoo, Oologica] §
* U (1998 L tamanthi Wild);
Myan, ar, 7y

. 307-341-
ociety of London, 196: 3(_)705 -
7 lfe aNCtuary: [ a5t foothold of Rhin
Mackje,, “"Paper, 25(3). 13, ing
rel,ati(;nsh t'chrle (1978, Play behaviour ang mOther'ly .
M 48(2&3) 177 - Welnd]anRh OCeroseg (Rhinoceros unicornis). Z0o
'PO, g1 g
| > ) .
" and territoy ;iv' i . Upadhya, K. (1998), Observatlol'{ Of;e park.
j Mart; & "Paper. 55 'Zlglersoth”’OCeros Unicorn;s i Kaziranga Nation
| ™ BE, 19 Sk nt
Uccessi ) ling ro for weg Benga|g Rhino horn and rece
M, in, E'B-,M . rC Oachip chydery, 21 34
. » U, d .
Indig, Oy, 21 12,9 l‘gg"e’ L. (1987

& in
.. Rhino !
; Conservation crisis-The

37
E
REVIEW OF LITERATUR

ed
ter One-horn
fon of Greater U 4 Pp.
iege: Poaching and PO 08 O M ?dllwill:ilife
1996). Under Slege.FFIC Internationa’, Enforcement Guide.
Menon, V.( oceros in India, TRA; wildlie Crime;ll?g o
Rhin 998). i 1- k
9A' (1 . Delhl' %
Menon,V. and Kumi’:fiety of India, New fRhinoceros in
Protection SOA K. (1993) Breeding 0 ;
Misra, P-Cl;’a;gti:a Zoo Print, 81(:9)‘95; .
P : S.(1999).
: d Sengupta, :
Mukher:uejzs;d:“ara wildife Samchuary
Inia. igepapen 26 1)9;72). Horn
Nandi, S.N. and Deb S.K. (
an 1, 5.\, . .
Journal, 49: 88110 od preferences 0
7). . iranga,
Patar, Rl:.céc(elrzz u)nicornis in Kazirang
n :
University, U.S.A. fIndian Anim
Frates (1971}, The Book oE L Pp.
rate Society, Bombay: by, N.
jkonwar, C.K. and Bms]r)z,Proc.
Raj O;hin;ceros in Assam. four knowled0 —
- History 0 :251-80. ,210)- 124 in
Rao, H.S. (1957) t.Hist.Soc. 54(2) born. Int. Zoo News Indian Rhinoceros
J.Bombay. Nat. inoceros tivity of an
Reed, TH (1974). Indian th first birth in )c ?; in Eastern India,
ced, T.H. The 2):15. . in |
1979) . L 24( oceros . 253
Rookmaker, L'(7:;;.(1384.1ml. Zoo N e:,sution of the'RnhmZool. Anz. 205 (3/4)
Berlin 1fc (1980).The hdI?:d o-Chinese region. T
Rookmaker, L.C. hina, and the . Rhinoceros
Bangladesh, C istribution of the I"f;;r:. Soc. -80: 555-563.
268. (1982). The formertdl J. Bombay Nat.
.C. - Pakis an. J.
Rookmaker, L o1 b Epdimand
unicornis) in

' Print4(12): 5-
Zoos ' Print
. ur Zoo.
fRhino Calves 1n Kanp
-nh 0
(1989). Bi
Sabharwal, D.N. {

inoceros into
Indian Rhino
. f Greater
introduction 0  As
7. ineh. S. (1987). Relrg;(;z)isl‘84" dhwa National Park, U.P,
Sale, J.B. d‘;“dasﬁﬁiénal Park. Oryx, bility of Du

Dudhw.

N Species
: inoceros. TUC
e suita jan Rhinoce
R. (1983). Report Ondt:ction of the Indi
Schenkel, R. ite for Re-intro
ial site fo
potentia

41-154.
1 lad . Oryx . 29 1
Switzer o noceros. ent
ival Commission, Glm::fqe three ASla“cdR}cllion Programme. Departm
Survivel SR Rt Relniteedn
0. (1953). ia’s Rhino Re! ) : A pioneer
Shebbeare, E. 4).India’s lication. hinoceros:
i .and Rao, K. (198 )t. of India PUb duced Indian R gk,
S SfE vironment, Gov ent of reintro artment Uttar Prade 4 Gireat Tuifian
of bEn anagem t Dep introduce
Singh, R.L. (1985)U1:1/Lub1ished). FOI::anagement ot‘.the.R"i;‘:l dhwa National Park,
expel‘imesn tw(arkar V.B'(lg(9 ;}i?r;oceros unicornis) in
. d Sawarkar, g
Sinha, S.P. an d Rhinocero
One-Horne

Sanjay Gandhi Biological
an

ed Rhinoceros
at Indian One Horn West Bengal,

- OfGr;ar Forest division,

Cooch Be

i Rh- S. Indlan I‘eterln(v‘.y
cer 1n 1nocero
Caﬂ

ian Rhinoceros,

ed Indian Rh State
f the One -hb(/)[rg. Thesis Michigan
N.P., India, M.

[ h“d Ed]tlon- Bombay Natulal }I]St()] y
alS.

. 1985)- ObSCHa[loll on Iepl()(h[(:h(m Of
C (

tenarians.
Wildlife Health for Ve b e ages.
Workshop on Indian fauna throug|
the
ge of

1

| |
:?!




. n.
dlife Institute of India Dehradu

t Indian
- Management of the Rei“tmducefjft;rare;mdesh’
OCEI0S (Rhinocerp “nicornis) in Dudhwa N. P,
India. [y Rhino Cops on Biolo
Sinha, S.P.(1 991 i

. 9 ] .
€Y and Conservation, San Deigo 19
0 Reintroduction Pro
Update. ey

dia.
gramme in Dudwa. N.P.,U.P., In
eintro, uUction Newslettey (2), Nov. 1991, d Monitoring
S.P.(199y), introductiop, of Rhinos j, Dudwa: Management an

ofre- introg d Rhinos, Environ- 1 (1). 64-72, on Rhino re-
P.ang Sawarkar,V.B.( 1994). T years (1984-1994) of the Asian
introduction pro, i

CN. Re-
€ 1n Dudwg, Nationa] Park, India, Update. IU
< tion News [etey (%), December, 199
inha, §.p, Sawarjay

. duced
od ns Tiwari, A, (2007, Management of o waNaton
inocerog (Rhinocepyog unicornis) in D‘fd rsv),mposi"'”'
& Tiger Reserve, ttar Pradeg dia. Iy Elephant and Rhino
i’, PD, (1949 i

o,
vy gye ctuari®
. Vanishing Ceros and Assam wildlife san
an Fopegy, . 75

in
: . inoceros 10
). On the Status of the Great Indjan Ope Homed Rhino
Nep, J.Bombg,, at.Hist Soc 54176366,
Posr:

sam (India)-
7oching in Orang Wilgiige Sanctuary, As
onservation. 7(1):1-6.

arn, B.K (2000), € Currep,
ce

in the 21°
t state of Rhing jp Assam and threats
tuary, Pachyderm, 29; 39-47

Tal“kda:, B,

. tional Park.
Tedatiop of Rhing Calves at Kaziranga Na
-20,
ing ofthe
N A :12~15.
o (1974) " SIS,
homedAsiaﬁc o CElOrhin
v W"g"”’"gen.u
°nU80pal,B hivg
P R. Laksp
Indigy pp. 0 ) m
Vigne, . an Rbing " Mysore

f
‘it pattern 0
inarm, N M.S. (1994) : Activity pa

Utin B p o 200 2005 Py 2

25(4):215.221, <. (19 <y

s L,

k.
, e Par
Great Indian Rhinoceros at Whipsnad

or Twor
us Sumatrapg;g Fischer, The Sumatran
OCems.AStudy of literatyre

(16), 1-8,

hool
- Meded, Landbouwhoge 5¢

: 9(11y:9-1, o
o). As 110 face new poaching threats

Vigne

ZSChOkke’ S

Crs. p,
» 8, Studer, P.ap au:Chydem
RhmOCeros in Captiviy, ,

artj
threateneg by :,oalzl? o The

sam is
Teater One Horned Rhino Of As
No,18. 2

8-43. ¢ the Indian
B, (2000, Past ang future breeding o o
"30i0na] 206 Neys 45/5(286):261-277.

ty. Inter q

Chapter - III

AREA AND
NERAL STUDY
GE

METHODS
————-—-—-—-—_—_

Introduction :

. he Stlldy
iption of t 4
ith the detailed dzsg‘;zion structu;'(e '?‘nhe
The chapter dealz ::)t:ationa °lim?teb‘rlang Nationaloll):rgy. and
. an lation In dy of ec
siography anc opu study
g:as’t:t?; of Indian thltl::c)lsp used for the
d methods,
various standar

also
. 1 Park, are
Nationa
ian Rhino in Orang
. he Indian

haviour of t .
li)neclu ded in this chapter
Study area :

27E and
. 92°15'-92 iver
-ordinates, of the ri )
Location : ional Park (°°h(; north bank of Udalguri
Orang Natio! ted in tf tive boundary dy area is
o °4Q'N) is situa administratfs 3.1). The study
?ahmozg/-i?ma and withilfl‘ :ls‘:am, India (Fig.5.
rahma sstricts O
. distric
and Sonitpur

ltal Cltya
art from the State cap
130 km ap
located about

i Wildlife Division,

jurisdiction of Mangal
der the .l

and included un

f Assam,
ent and Forests, Go
ironm
ent of Env ca
epertm is bounded by Borsola ar
India. area is boun
Physiography

. by
hern side by
tud)' . 'ct, th sout siri
he eastern side of t: Z:’ Sonitpl{;dlls)t;lthe tributa"){) Dll;:ﬁaari
T eive" Brahmaputtfh western Si eside is bounded by
a.nd t!le: Br ahmaputl'a, d the northem
the rive ibari village an
bari vi
and Bogori

an O




40

N RHINO

ECOLOGY AND BEHAVIOUR OF INDIA
. the

. lains of )

The study area compriseg alluvia] flood-prone IF; an alluvial

river Brah:naputra. In fact, the Complete study area

terrace anq the entjre (

tWo halyeg i

ivided into
Tang National Park could be divide
€. lower Orang

rang
and upper Orang. The lower O
T

Orang National Park @

§
M,s not to Scale
Fig3.1: Logy

tion Mmap of Study Area (Orang National Park).
- . its north
b on i more fecent Origin, Whereas, the upper portion to
Is Separateq by hi
The terrajp

; traversing the
S gent slopj
the stugy e rapgy. OPn

est.
Park from east to W
Tanges
Historicy, bac

. de (o)
°m North ¢, South. The altitu
tween 45.75 m MSL.

word
its Origin from the As§ameseit was
the epg» aikia, 2005, Historically, it W
em bounq

.‘A"imatt oy

noi)
®Marcated by river Panch

a op Vaid

ita] g (08 12% cepe  2idyag,

caplta] Wag

pal
e
%Aeva” | who reigned after tg,hose
8iv2’ (Gai D in former Kamrup district,

loca] pe,, (h ot 1967,

ing 0
; Choudhmy, 1987). Accordi

€

¢ gl‘oup of ¢ stl.]dy’ &l‘ea, the

tea Plante,

’ ﬁom
name ‘Orang’ came ritish
roy o Ol’issa by the B the
0se ancegy, i idine i kirts of
g . stors are stil] fesiding in the outs huma?

he Jog K. The entire Protected area was aSharma’
“‘centufy (Talukdar ant’i. 191>
on OfOrang as g ‘Game Reserve’ in

41
THODS
ERAL STUDY AREA AND ME
GEN

_1)
ea. (Plate —
ire Stlldy.ar inside
occupied the entld the Shiva templ':hin the
ifferent ethnic groupsan-made ponds arrlnan settlements w,ili'c type
%lhe existence of 2-6 mceS of the past l;‘uwater-bome epld16900 A.D.
he park are the eVldene prevalence ohe area prior to doned the
bresent sty o e o B e mhabitants Hlont babtat for
: force 5). As it an exce river
of disease a, 199 rted into ies of the
& Sharm conve ibutaries ber of
Vilk.lges’ t‘:;:life Spe?iesa PTaV:lghnOi, assol:la;:game the source 0
\I;;:)mu:P“tra - Dhan;l; ?:Irliss-cross the par
llah t
streams and nu

. ino
Indian Rhin

: itat. e of the f the
water for the entlre- ha::llpark is the ]e‘xst :ﬁzui orthern basnl:lu‘:nbers

The Orang Nation Linn. 1758) in area harbours 60\,emme“t

inoceros unicornis India. The nt & Forest, G
(Rhmc])ace aputra, AsSa‘;‘; of Environme
river Brahn artme
us Dep

(as per, Cens

ian Rhino.
of Assam, 2006) of Indian

' first
ted area ional Park) was
t scenario as prOte:rea (Orang Na::z 80.54 km? matzz

‘Game Res £ Mazbat Fo an area of 17. rve to
declared as a a part 0 ar 1931, o the rese :

d was the ye ndary 0 t Pakistan
year 191§,.a1} n. Assam. In rthern bou istrict of Eas > From
Forest Division, from the no ensingh dis ore food.

ed Mym ‘Grow more Taungya
was de-reserved ants from me of ing plan (

.mmlgr Sche Py worklng tema
settle g)anr:z 121 desh) unde‘;nﬂ;egg, 1), the BOel; :hé norms of :‘hZ:gl:ange
(now onward (i.e. fff;da, 2005). Aslp tation purpose i, softwood
that yearwas started (Sai h family for p aItltle. Subsequent y,.s process
System) as allotted to eaf>lities for their 0532 and 1952-62. Tl]l(Nagoana
an area w d grazing faci d from 1942- Division of Hojai to the
of fodder a:;ons were starte Afforestation was handed Pve:‘ Iv. the
tree Plan:iaﬁ“ 1962 mroutgl?e planted epartment and ultnpate ¥ige"
CAOntlm;e During 19725’tate Forest Deparea’ of the ProJoetf:Wildlife

e e e < Auxiliary a status
e hied. 25 an orve was “Pg:“%ei?ﬁg the year 159° an
area was i Game Res 60 km?. Dus croachers
1085, the a of 75. icting en 1 km?,
During 1985, the an are it by ev e 78.8

ering to i becam
Sancw;rg ;:)vkmz W:s ?t(il:rlx:(tlely, the total area
area o1 J. d and u

t lan
Governmen

_




42

ECOLOGY AND BEHAVIOUR OF INDIAN RHINO
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size and big horn with Xn individual rhm(:)}:;zsrved from bacl}(l. 2:;
le: italia was tallag whe
it dult fema R enitall . he geni
l(“lvlhen the location Ot;egd the location © t: pattern of the adult
fer‘nat?on pattern also mdlcZ;ide The ufmatlgf urine, which lel]“hr;
urina ear or o s flow he animal.
i situated at r ontinuou ind leg of the .
lft w::lse was found to be ;ay from the hml;iasegwere compar atw:llt)‘/
emund just fow inghios ack and the horn ostly attached with calf.
g((i)n folds around thfe nf;:he female was m
he male.
smaller than t

idual at shoulder was
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(iii) Sex unident;
nt . : .
not be determ "y ified: Any Individyga] rhino, whose sex could

ined in re
ard
Characters, was °°nside‘r§d to the aboye mentioned marks and

Bhattacharyya (1991)
sed for the study were
" of the skin folds, (ii)
), () T reles on the rump, (iv) Ear

o all length ang (yj) Ty length, shape

meguiarities

. k3 ear f
and size of the horp

fr seven rhinoceros
or the Study. Thoge

In differept age and sex classes
d morpho]ogs
Bha

selectiong Wwere done on the basis
ers (as per Laurie, 1978,
- Table-4,1, Plate-2).
e
. am'range and territorijality study,
: Mal at Orang National Park
1 dentiﬁcation marks
+ Cut marg in left ear
orn wag
]. Old age
- Sharp long horn and tip of the ho™
Was forkeq
C}Jt mark in right ear a
R.'bs were distinctly visible from
Visual distance

+ Horn wag very much blunt an
Wave |ike

\4 2 DiSintegrated horn
AT 3. An injury mark on right thigh
e
\SAd Male ‘11 :ggressive in nature Tort
m - Horn was &p but very S
Cap Female itk 2. R sharp bu )

- Right ear had cut mark (tor™
6 3 : HOrn was b|g and very sharp
he cow was slightly lame

3 Quite big size of the body

2]' Horn g very small
. Slim bOdy

relatively small

d looks
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1. Horn was very small
2. Slightly folded ear
3. Stout body

7 | Sub-adult male

Study Parameters
ters were selected for home range and

Altogether four parame
territorialigty study of Indian Rhino, such as (1) HoTer;Z{;%; ;;:gtezzs
(2) Seasonal variation of home range, (3) Territo

Territorial defence mechanisms.
The h e was defined as the total area covered by an
¢ ome fans d. Whereas, the well-defended

individual rhino in a specific time perio e oraging movemen,
area of rhino within its home range, either during -
idered as territoriality 0

shelter or during breeding displgy, was cons d oS oo ere
the species. Again, the territorial defence

. i i form
considered, when they possessed aggressive be.havg:;ildni:; from
of threat, snorting, chasing, attac.k and escaping
direct conflict with others within 1ts territory. itoriality data, each

For the collection of home range a.nc.l terrlt9rlaeg hant,back,
and every corner of the study are2 oy Ylsned'usgﬁ welr)e recorded
e sl a”‘i«?%’?ﬁfﬁiﬁ'@iﬁﬁﬁ’ of both the marked
using ¢ in GPS-72’. The ) r
afll(ljlgunGr:::;(l:d rhinoceros were recorded in field notebook fo
territorial defence and avoidance.
(a) Home range g

' o ot th home range e s b the e R
rhino between two successive periods were €0 ec f.ﬁve Sositions
covered by the marked rhinos (at least mlnlqixtllmt ;)e heto. of GPS
within the study period) was measured v?f‘ b cariplERE
coordinates of the same individual. A total o fwd out the seasonal
each identified individual were recorded to 1fnh me range pattern
variation of home range pattern. ¥or anal){SlS (Z}Pg ord?nates an(i
the marked individuals were located using ft . nd converted
plotted on the base map using GPSU 410 50 wlvare 'at'on of home
into the final polygon to determine the s-easona varia t1l e
range pattern. The home ranges Were estimated using the flm pend
convex polygon (MCP) method (Clutton—Brock, et al. !

Readings of all GPS coor

dinates taken for confirmation of home
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ffe
erent marked individuals.

the Indi ;
age-sex cl;san Rhino showed a distinct
of 6.29 kx;zgloum' The Indian Rhino
Out the year i o) 0.32 SD /individual (N
asonal variatjon f)afnﬁ National Park. Again,
ome range pattern in
B ge pattern 1
2a-g; Table-4.2), in which

07 km?+ 0.50 §p / individual

Fig__
4.]; var. . SAM
latlon of H
Ome

|

Sizes ¢
f marked rhinos in different Age-s

range
AF=g Eroups at o

OL ub- J i
LF<g)q Fe,ﬁf.“h Femalg, 5, 2tional Park
e’

ma C, S =
AM=4,"M=Sub Adult Male, OLM=01d b

dult
Male, AF=Adult Female)
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(c) Old male

Pre Mofa N8oar

[ Sub- Adut Mele

(e) Sub-adult male
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Table- 4.2: Home range sizes of different marked age-sex group rhinos
in Orang National Park i
Ma.rk'ed Mean Total i
Individuals Observed Samples home range I
(Age-sex PM M RTM WIN sizes (km?) i
ETGURE) (X £SD) il
AF 668 577 644 728 6.541.62 |
AM 698 6.17 655 767 6.84264 [l
OLM 653 579 574 6.12 6.05236 |
OLF 551 554 60 636 59449
(2548 AP : gAM 611 S8 | 6.62 693 638549
(f) Sub- AF 643 577 598 668 621241
Pracklht formale Qc 635 547 1 | 66 613549
Group c37E47 | 576523 | 620833 | 68331 629+.32
| Mean+ SD

M: Old Male, OLF : Old Female,

N=145, (AF : Adult Female, AM: Adult Male, OL
CC: Cow Calf)

SAM : Sub-adult Male, SAF : Sub-adult Female,

4.4). Whereas, the proportional use of home range size of old male
was the highest during pre-monsoon season and gradually declined,
and ultimately it was the Jowest during winter season (Fig-4.5),
indicating that the old male confined within the core National Park
area and utilized existing resources during winter season and travelled

more area during pre-monsoon and monsoon season, owing to avoid
le. But in case of old female, the

Fig. 4
Wolinnd (8) Cow- :
?c])vaﬁous o aasgar Dizgram gy, ow-calf ' conflict with strong adult ma :
0Olq Male (c;])S gﬁh o in grinﬂ]iqhome range sizes of different marked Rh;‘: proportional use of home range sizes Were found to be higher and
female. g Nationg] . ult m&>
N = ™20¢; (€) Sub-adyl¢ maf:”z fga[)x ,gd;:l;: fem:lle, ((;a)) égw alf. : _
’ ult Female; P

SMaljeg . MPared
ind.ﬁ?t t0tal " to othel_s’ duri ) the 182
ividyap o ¢ ange sjye rng winter season. Whereai’ sD 0 l
/indiyjg, ¥ in case was found to be 5.59 km?*% %" 5
al on : of old female rhino in a year and 5.

: I'in
8¢ size 8 Pre-monsoon season.

Proportion to Adult Fomale (Msan +2SE)
:
—_—
e

€
Use of p analyg;q
0 of ho l 144
. e m .
::,l:)r:]n Winterrange Sizeg oef:f:lngle area showed that the pr Oport.lg]?:r ol
S00 pre ult mal as ! Promorsoo  sen sy
e ~mo e and adult female W d
:ale and adajlo - Uring :IS.oon S€ason than retreating monso° dult
€a and Vi tfe nter and pre-monsoon season oth 2 e Fig.- 4.3 : Proportional use of home range sizes by the marked adult female rhino during
gl of pre-monsoon, monsoon, retreating monsoon and winter seasons in the study area.

it € sear
®d ev ched for suitable habitat coveri®®; gnd

Outs;j
Side the park boundary (Figur®™"



60

HOME RANGE AND TERRITORIALITY 61
[
¥l g
i) i,
! |
|
' £
13 T H 1
Ne 1 . Adonaoon Winker
Fig- 44 ; propg o ———— Smiors Soostr® it
m.""’ . : j ; i marked sub-adult male rhino during
nS50n, mopara U of ho i ino during Fig.- 4.7 : Proportional use of home range sizes by mark! e study arca
0, Monsog, "OMe range sizes by marked adult male rhino o monsoon and the winter seasons in the study
W‘i the winter seasons in study are? Pre-monsoon, monsoon, retreating
e p

Proportion to Sub-adult Female (Msan ¢-28E)

4% — R & !
" Pro-monsoon w.mm““"

Seasons
- female rhino during
48 : sizes by marked sub-adult £
mone 2 USE of home - ) juring Fig. 4.8.Pmmmondumofhomzfz‘“og:soonmdmemnwrmmmmestudyarea.
TIS00N, retreating 1, 8¢ Sizes by marked old male rhin® Pre-monsoon, monsoon, retreatin, ll

" '\— K

Proportion to cow Calf (Mean +-28E)
F

sl —— \
LY ' uum‘m Retresting-monsoon  Winter
Seasons

sizes by marked cow-calf during pre-
winter seasons in the study area.

.~ 4.9 : Proportional use of home range
— ] Pﬁ' m ng:soon, retreating monsoon and the
shino duri”e]

013001 and the, winter seasons in the SU4Y
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The analysi
. ysis of
S{gi?mnal use of honsxg izrman’s Rank correlation between
- Stlicant but negay; nge size ;
(!‘:z%iatave correlation beth:e}; Isr:irkzd l:hm?s sh(;)wel:)d
LY p<0.00 _ -adult male and sub-
P between 1), whereas there was no significant

Natj the indjy;
1ona] Pary ¢ Individuals of Indian Rhino at Orang

Range |
Ocalj
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anges ' area
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the sup arked mdiViduai )'- The analysis of home range are2 in
0 co “2dult fege tray SuOf different age-sex groups showed that
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£ 041 ¢ and covered home rang®
41SD a mean home
€an home rapq fOI.] owed by old male, 15 localities &”
204050, OClities ang ooy OF 6:05 km?+ 0.36SD; sub-adulf
of 5.9 k,;,g ld femae 12clover_e d a home range sizes ofi 6.38 ¢
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home ran D4 km2t ,6a ult female, 11 localities and hom®
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ge areg 0
£6.13
e A3 km2 4
10 range, o2 2150 showeg e - 0.49SD (Table 4.3-4.9)
! el that all the marked rhinos had a te?

1n vy .
Semale Wag - hua cyirl]g: s locations with other marked indiv
2sima]y 1 1apped yigh The polygonal area of markes
atsimgay, , Pches durj Marked old male in Seuratol!
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ee] dur;
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and total home range area of marked

Table-4.3: Site locality, geographic locations
fthe year in Orang National Park

old female rhino in four diffefent seasons 0

LOS“C Lasmbert Conformal | Total Geographic WS 84
cality Conic Everest Area
(km?)

Pre-monsoon
Seuratal . 1170071 52861118 551 920201521E  26D32'3203'N
Satsimaly 1168777.8 528876.52 92D18'5321°  26D33'47.16"
Ramkong 11677455 528652.64 92D18°1354"  26D33°42.44"
Satsim beel 1167679.2 527690.79 92D18°08.05"  26D33°09.96"
Bhutiali . 11680855 527363.26 92D18°22.38"  26D32'57.71"
Amulya 1171422.9 526836.73 92020°26.76"  26D32'3051"
Monsoon
Seuratali IO 520649085 554 920201857 26033334
Satsimaly 1168765.5 528786.76 92D18°5247"  26D33°44.15"
Ramkong 1167859.5 528488.78 92D18°17.34*  26D33°36.56"
Satsim beel 1167791.1 527373.38 92D18°11.30"  26D32°58.87"
Bhutiaali 1168544.1 527035.14 92D18°38.68"  26D32°45.29"
Amulya 1171254.1 526902.26 — —
Retreating Monsoon
S_eufatali 1170480.9 52773578 6.0 92D19°53.98" 26D3303.68"
Tinkona 1168588.4 529394.79 92D18°47.67"  26D34°05.29"
Hatiputa 1167581.7 528025.71 92D18°05.41° 260322161
Rahmanpur 1166816.6 525649.95 92D17°29.17*  26D32°03.06"
| Magurmari 1168813.9 526608.31 - -
S Winter
Rahmanpur  1171535.1 57560668 6.6 92D2039.88"  26D3407.37
Magurmari 1170700.9 529761.23 92D20°08.58"  26D34'11.84"
Kanchanbagan ~ 1168104.2 529264.71 92D18'28.98"  26D3402.22"
Singhbheti 1167761.6 527551.73 92D18°10.73"  26D33°05.01"
Satsim beel 1167990 527134.65 92D18718.07"  26D32'50.21"
Seuratali 1169568.9 526926.12 92D19°17.04"  26D32'38.73"

s and total home range area of marked

Table-4.4: Site locality, geographic location
f the year in Orang National Park

old male rhino in four different seasons 0

Site Lasmbert Conformal | Total Geographic WS 84
Locality Conic Everest Area
(km?)
— Pre-monsoon
Satsimalu 1171268.6749 529867.0942 6.53 92D20°30.35'E 26D34°13.85"N

Amulya/Barkhe 1169060.6060 528620.5135 92D19°03.10° 26D33°37.68"

Seuratali 1167802.8452  528424.8618 92D18°15.00°  26D33°34.54"
Kansan Bagan 1167517.7528  527563.9945 92D18°01.57°  26D33°06.11"
Silbori 11712239546  526736.6674 02D20°18.94"  26D32°27.67"
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Satsimaly 11694574994

Naorsisa 1166612.1650
Seuratali 1167853.1556
Hatiputa 1169345 6984
Tinkona 1169848.8028
Satsim beg 1170027.6843

ECOLOGY AND BEHAVIOUR OF INDIAN RHINO

Monsoon
526138.5322 5.79  92D1910.39"
5271335608 92D17°26.04"
528654.0538 92D18"17 61"
528860.8856 92D19'14 61"
528586.9732 .92D19'32.76"
528195.6699

92D19'38.30"

26D32'12.29"
26D32'54.01"
26D33'42.19°
26D33'45.05"
26D33'34.34°

26D33'20.56"
Retreating monsoon
Naorasisa 170717 4547 527471 5555 920200209 26032540%
Satsimaly 11701325857 526571.0430 uDtyyrzy 260822517
Seuratai 1168883.9370  526060,9555 9D1g'5128" 260324182
Near Barkne ¢ 11654072167 525057.8107 920153413 260314687
Winter i
Satsim begy 1682928706 527673 3594 612 o21831.47 260330766
:mmya 11687800765 529150,155 92D1854.15" 26033’56'33'
Bamean 1170881.15 528571 636 92D20"11.69" 26033:30'58'
arkhe 1163414 4sgs 526526.3382 9201900997 26032 25'41-
Ha?haman C 1168648195, 5266938652 920184155 260323 6"
Table-g . . : ked
adu.l‘t‘.:x.ale1 trili?:)ail:]t}f" lgleogr aphic locations ang total home range area o

T different se

526214.06986

557.78270 7.64°
17 2/A7
985.50270 527360.27814 92D20’34.52" 2603

J
tali P"e-monsoon 795.50°N

Hatpoty 1};8237-0 528419.9g014 92020'15.22°E 2gg§§,§f.za-
Amulyq iy 0356 528585 75355 920193382 2 034/32.07"
Ramkong 86 53018615013 90185142 26 526.52"
Amuiy, 9435.23 528210,9239g optgp2r  2ORCE
Satsimg, 67714 527490.03757 26030
Ra

92D18'08.76"
92D18°36.65"

4
Geographic WS 8

260321737

ional Park
asons of the year in Orang Nationa
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Mopseos 92D20'2365"  26D33'57.65°
Satsim beel ~ 1171131.34470 529378.75814 9D1§2606'  26033°3948"
Siia beel 116808199813 528592.95;3; 92D17'51.34" Zgggggggg
i 715671 5257310 183360 260322597
LI:;T; 112326 85870 526459.17100 35319,43'31. 26D32'48.18
p ' 414
2 52725935 -
s e ) Retreating Monsoot . 2603329.23.
7044214 685"  26D3304.
0150.94013 5284 62D19'16. oA
Enkona G 11129502.14299 527677.46785 92D1822.96° 2603333;2-
?mkong- 1168089.20699  527504.45528 92D17'42.82" 26032, 7.05°
Nislamari 1167152.05556 525968.96871 $2D20/17 40" 26032/:9.46“
grr?:lllyabee/ 17115297127 527007'044;: 92D21732.96"  26D33'39.
la *
28996.688 _
Hatipota 117299843870 5 e Tater LT TG
67 : 32'53.22"
1864611 7 '5481" 26D
i 431996 5300 92D16'54. 10.76"
osimal Egi?ﬁ;z 46977 527043.12336 9201907 48" 2603;;2:0.
i 116036478652 526087.43155 92D19/04.44° 26033/20‘30'
b 0195.00375 52741591095 9201922.38" 2603320
Hatiputa 1:29608‘45907 528168.26408
Seuratali :

ic locatio
Table:4.6: Site locality, g_eog.raphlﬁtl(s)easons
adult female rhino in four differe

of the ye

f marked
¢ range area o
mS e in Orang Natinal Park

ic WS 84
Geographic
formal
: Lasmbert Con
LoSclatleity Conic Everest -
Pre-mon80°é'8 92D18'42.39°E 2233%:;338.N
4 6. , 007- 2 .
526109.04384 92018'30 5 54"
peeTn  wTeae e 92D19'57 47" zgggﬁg ol
Mola 1 ' 97.041317 '44.33" '
492223 528997. 92020'44.9% '32.66"
Gaspara 1170469 :15198 528272481667 92020'2585" 26032
Hali Camp @ 1171770. 825 526897.610530 1998
Roumari 1171393.753 Monsoon 26,07 26D33°49.
T 2 677 920193607 26D34'27.03"
‘ 898.400558 529051.55587 92D19'50.68 SEEAA TS0
Singhbhet s 53016673009 spisest 20331
Roumari ’ 97.71685 0'15.31° A
970208 527897. 9202 . 3'37.90
Qmulaya 111133??8 394231 526839.522222 92021709.74" 2603
amkongG . 900.966! v
% 3 262640 528 - soon - 471435
| Singhbheti 1172391 Retreating Mé"Lz 920200092 2281333'25.69“
- 493.281563 529818.109113 6. 9201927 56° 26D32’47.88
i g s 32754380 528322539803 92018'1456" 2 3218.28"
Bantapy 1169;03'196955 527059.018467 92D1914.02° 26033,05'28n
Amulaya 1167 18.575348 526321683739 92D2104.56"  26D33'05.
=g 1132:5533.560871 527935.477534
Singhbheti :
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M
"7 Wi —
: Magurmari 117;;8'3?.811016 5302832 1804? ‘ﬂ; - Table-4.8: Site locality, geographic locations and total home range area of marked
l2'"!Jhbh 1170573.;31790 8648.83704 8 32920’26-77' 26D34'26.68" sub-adult female rhino in four different seasons of the year in Orang National Park
oumari 781731 526526.356- D213497°  26D33°27.41°
1168, 6.356142 g
Ramkongg 567.203370 527801.294017 92D19'53.74° 26D32'22.35° L Site Lasmbert Conformal | Total Geographic WS 84
ocality Conic Everest Area

| 170
| | 718.661035 529126.939649 92D184193"  26D33'11.24°
/ | 92020'07.28"  26D33'50.25° o

Table-4.7.
Sub-:&:iz :Site locality, geographi | Pre-monsoon
male thing in, gy 1., ' l0CatioNs and total h ed HaticampQ 1166206933  526086.3158  6.43 9IDIG2BETE  26D3240.92N
Site T 1 different seasans of the yea:') Eeorzgge ;r:::nfaT ;r:-k GasparaA 1166118.3005  526366.0667 92D17°0502°  26D3229.32
Locality Asmbert Cop Tinkona 1164748.0015  525561.0479 Q2D1610.86"  26D32064T"
onic Ever?;:mal Total [ Geographic WS 84 KachamariC ~ 1163447.4687  523249.2171 D154 56"  26D30'5089"
Area Katsall beel ~ 1165031.4414 _ 523346.7638 g2D16'1466°  26D30'49.81"
f (km?) — : ‘
1 g, Pre-monsoon - — Monsoon ——
w45 S2TSBe 13T g ' Hallcamp — 11700166750 5277732802 5.7 G2D193658 260330624 it
Kechamgric | 17176.33845 T 9TageEE 20BN Naorsisa 11687037728  528367.3584 gDigs224"  26D3¥208%" i
Hatcamp @ | 2 920182256 260323380 Barkhe 11674658332  527786.3849 2D10029"  26D33'1380° ﬂ
9 15-15'84: 26031,33‘45. Seoratali 11664786150 _ 526130.5058
E? 2D15'3561"  26D3110.05 S iowsoon
1 5 92071507 66" 33756 Hatiputa 7705474403 5279379910  5.98 92D1957.12° 203036
oo 2.§6332 526132, 92018'43.77" 32033'54.87' Satsimaly 11688005476 5292210195 920185514 ;232; :g.gg
169617.3379 o 0000-16444 920170241 260322154 Magormari  1166713.1589 5272915420 920170’ %
Barkha 527663.08573 920181422 260320679 Satsim boel  1167339.8600 5267437875 gpAs23t  26D32TS
aliputa BRI T eating Mon 92D1921.15" 260330362 | Seuratal 11675424927  525756.8425 g2D17'56.89" 260320467
Seora 929164 3 : sioogm19 i - - Winter - T
' 274 26033500 e ST Geuee 668 90207y 5631
Hegre 8487 52 oy 260332519 Rahmanpur Aot 5200036190 oD21826  28D3YNO4
W2D16'5&89' 260322908 Samsim beel 11714818027 5269753274 oID22041  260323506"
Soomy 47763 32017'26'35' et Amulya +68174.0663  526742.3169 g2D18'2380° 260323637
5 1 : ! Diasor 2603298 @mn 11673838567 5280238748 gaD17’5793  26D33'22.09°
o g0 2434515 5y ' 32"2‘”4-672 28034 Table4.9 Site locality, geographic locations and total home range area of marked
S 68003:6; &7 9533%333 iggg;?;;g- cow calf rhino in four different seasons of the year in Orang National Park
527184.0929 D13y 260322533 Site Lasmbert Conformal Geographic WS 84
92020'19.55° ﬁmj’w Locality Conic Everest
e —Premonsoon
Tinkona 116687231812 528711.11709 .35 92017°40.75°E 26D33'46.86°N
Kachamari C 1168350.85183 52841572032 02D18'3600°  26D33'3268°
Rangarah  1168008.44582 52787240127 0aD18'5503°  26D3312.70°
02D18%5622°  26D322861°

Hatiputa 1169045.50431 526585.31537
Sasim beel  1167679.38428 525830.99864
@mﬂ 1165959.75312 525778.24922

92018°02.30° 26D32'06.80°
92016'57.22" 26D3209.80"
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(b) Te"itol'iality

o fThe Ipdian Rhino showe
Oraging period, byt po
period, Again, th

d distinct territoriality during breed'ing
Ssesses very less territoriality durmg
cens € territoriality was found to be stro™
adistiny S:':;;;’X.gr Oups than others, Aparttyﬁ-om that, they maintai®
1€ study also ShIStaﬂCeS between two rhinos in their daily actiVltlelse'
Individyg] was hj Owed that the Spatial distance between male-mé —
4.10). To avoid telg-her. than that of female-female individuals (Table
€en maje.p, rlm-om-ll conflict, the rhino maintained definite dl_S
followeg , e 4% individuals and it was higher during mating disp zt) %
emale, N0 such t;ng and Wallowing activities (Table 4. 10) In case .
0 female ) TTitorial defence was observed during mating e
observed during mating display BUt, female_fema

s g (] en(:e . !
Activity (Table 4 O;Vas higher only during feeding and wallowmg

€ identifieq ;.. i

areg ;- .. 1ed indjy; . cific
feegiy e the ot 2 Of Indian Rhino confined t0 8 SP%° s
““Edin ) loriality of the species during forag! ng the

WaHoW,'ng

elt ) ;
efended 5 5 €r and breedmg, The area, W e he
erritOryg Sregated mostly, was measur®
z 90 =5
s 8
in
a 80
o
E
20
0
0
Prgay
Defang
Gtou:g
Ff,
! Fe
Maje ale.fe
malin g mﬂle fee v
Fig g) MF . dlng) FW 5 i Male-
. ~4_ " ‘M . ¢ Fe N ] M:
Rhlnocerol:&; Spatial diSta e feeding-m;;wem&':l Wall;)ew‘l:li,lol\;ing
ind; ’ : e-ma e
atmdmatingt c: (eTr) TMaintaine by adult-male and adult-fe?iﬂg aﬂd
1rorj

matj al defended area for wallowing ™
Ating activiies,
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Table 4.10: The spatial distances (in meter) maintained for territory defence

by adult male-male and adult female-female rhino

Defending Territorial defended area in ac?ivity .
animals Wallowing Feeding Mat:r_lgD
(Mean+SD) | (Mean +SD)| (MeanSD) -
Male*Male 63561 | 33.15%898 | 57%1436 )
Female*Female | 15.8+4.07 —

Territorial defence

i Iways evident during
itori nce mechanism was a '
The territorial defe he defence mechanism was

; . suiti t

courtship and feeding activities. But, ) P——
not distinct during wallowing activities. Howev;ilr, thfa rhlsni<t)exsnam

a clear-cut distance between two active wallowing :

Territory defence mechanism

Although rhinos were somet1.
their natural habitat of two or more Inaie
sub-adults and male-female pair), they did not focrlm frz?;lpioe;ctﬁg
courtship. However, sub-adult rhinos were observe g;led tfi iy
as they formed group irrespective of sex. Stl}dy reve e
grazing, adult males and adult femflles (_Wlthol;lt ::aking orting
courtship period, used to protect thelr.temtoryd y e ommon
sound at regular intervals. Sneezing-like soun .1vlvwﬁh S ol
while grazing. The individual rhino first stoodhstl ey observe(i
erecting ear pinna and making snorts (n=27), when . o attacking
any other individual. In some cases (n=7), 1t l?xprses xoept two
mood by advancing towards the intruder. In a ctahis e O%
it was observed that, the intruder goes away after

. i t one raised
ne grazing, the firs
the first. It was observed that, during gfn 4 the incisor teeth were

its head, made a snort, curled its lip @
visible in three cases.

In wallowing, it was observed th
rhino maintained a definite distance ©

other rhinos who shared the same‘ w .
depending on the size of water bodies. Another special feature of

wallowing was that rhinos were always found. facing to;vards 31,2
bank of the water body. Although several rhmocefof; s ar:r !
same water body, but they came and departed by different tracks.

mes seen in group structure, in
dividuals (other than cow-calf,

at especially, the adult male
£ at least 5-10 metres from
ater body for wallowing,
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During courtship, the other rhinos maintained an average
distance of more than 50 metre radius from the mating pairs. The
male rhing frequently Snorted and in three cases it was observed
that by making both Snorting and honking, the male chased and
attacked the Opponent.

. €rved. Thoge were performed by
Norting resulting in maintaining a distance of 17.5m (range,
) between tWo adults of Same sex, which indicateg

defence activitieg during feeding. It was also foli?ec
"8 territory between two sub-adult rhinos no Spem‘nlg
Feeding Al?(s) mz;lmtained, Which indicateq the less territory (]i.:;gats
et b gether 14 €vents of wallowing-territory defence .t ce

Observed, |t Observed that the male-male distan
Vas always highe, than that o

ce.

ia
f male-fema)e or male-sub-adult spat!

_ .1 park
Indian Rhing i, Orang National * s
tween 5.94-6 2 in the present study. The e

bitat
ect on °m of food resource over the ha

X e

Ultlmate]y p .~ Movement

. hic
_ Pattern of Indian Rhino, “;seﬂ
fin dings og Mines the S1Ze of the home range area. The pf lief
fange of Indiap Rhino also support the eraainge

97). as found 5.8-7,77 km? hometione
range €. But Layrje (1978-82) me?l A4
Size of Indian Ry; betweel w

" | Ino ranges \a lo

home Tange :i(z)galfc Itwan Nationg] Park of Nepal. Such '?1 0
Present gy, > 044 ke area has not been observed | g

ize
B h Severy| Variations of home range (S;Zm the
Present Y siteg o nd gey classes have been reporte of hom®
o B patte of | i Jring ational Park, This variation 8 ™ p¢
be dUe t i'l ¢ h' N

0N m
"iation o, 1" in Nepal and Indian conditio 670)
revealed a Widx. (i ild Itat Qualities, Goddard (1967&1&“‘t pitat
e Varlatlon of hOme range sizes in differen
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; f2.5 km?in
. ed a home range size 9 habitat.
qualities in Olduvai. I;In?urricgfr‘%-s km? in drying ;ho::;igtg 3 km?
forest habitat and maxt dy of Hutchinns (196 b)'tat and 5 km? in
In another separate Sluck Rhino in thicket hahl home range size
home range Size o Izeait could be opined that’fte?iing behaviour of
Savanna habitat. Henh bitat factors as well as te Indian one-horned
is determined by the aland inhibitor, the Grea in different feeding
the species. t‘f‘s a %2 iiS:tion of home range S1Z€S 1
thinoceros shows ical locations.
habitats of different geographical | ange size
-sex-class effect on home I ize in different age-sex
Age-sex-c .o of home range Si e range area may
Thfe wi(ie var-latliesent study. A larger gorI:ate resources and
classes is evident 1n px Joitation of food anl home range occurs
be due to excess_we.el Sonﬂict, while a Sl.nal- e‘rdual concerned and
avoidance of territoria | problems of the indivi dies also indicated
Owing to some physica pf smaller calf. Past stu e-sex classes of
as well as the presenceeosize among diffe.rellit tiit the adult males
a variation home rangsz) The former opine So the home range
rhino (Lal‘)lrie 31333; lthe habitat of females.
are distribute

sizes vary.

Territorial overlap

t
overlap amongs
t study also the home range

In the presen

d 24 km? area
le is a common pheﬂoﬁ?nc‘:‘;;lagrang National
adult male and female st individuals of rhin ing among rhinos.
is vigorously used by rnon of territorial overlagg overlap up to 6
Park. This is an indicatio reported that the terr! r[ZIIe also indicated
Laurie (1978, 1982) also nce in Nepalese rhi n((j)'.vidual to individual.
km?is a common Occ.urreoverlap varies from mll rhino territory has
that the size of the temtor{ldult male and old mlal t:iuring pre-monsoon
In the present study, thelt female and old fema eci.ated with the high
overlapped with the aduse two seasons are asszttack or charges to
and winter season. Tl;; frequency Of dl.r eCtare very low, but for
mating frequency. T defending territonesh viour by weaker male
other individuals for | conflict escaping be aNatiOnal Park.
avoidance of temt‘;’::ng the rhinos in Orang
is very common a

i dian Rhino in
he home range and territory of Indi
The study of the
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p of wild an; )
Y> but utijj d animals never yse the entire habita!

s
© detenn?nsf(ieg tedhzoneS_ofthe habitat, This habita"
teinheim, 19 On as wel] g Sy ; ¢ availability of food resourc®
Pattern ow" 96). There isag atety from predators (Fjellstad
Or may 810 distint £, d PeCles-specific variation of habitat use
(Bel 1191?; € availab]e ino choice of individual species, which may
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Such g, berblyor iy n different species. It is widely applicd e
. Ming of graSS]anS& The seasonal variation of food qvailability
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’ : ebroy, 198”1 of herbivorous animals (Lahan g
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little information is available regarding the study of habitat ecology

and food habits of Indian Rhino in the Brahmaputra flood-prone plain
habitat (Hazarika & Saikia, 2006). So, the present study on habitat
use, its utilisation pattern and the selectivity of Indian Rhinos were
carried out in the Brahmaputra flood-prone plain grassland of Orang
National Park.

The prime aim of the present s
preference and its utilisation pattern o
flood-prone plain grasslands of Orang N
of the study were as follows -

(i) To identify the different habit

Orang National Park,

(i) To find out the habitat utilisat
unicornis in Orang National Park
seasons of the year,

(iii) To find out the habitat selectivity of Indian
National Park.

The study of habitat ecology of Rhinoceros unicornis was
carried out in the Orang National Park from April, 2000 to March,
2002. To find out the habitat use, habitat utilisation pattern and
selectivity of different habitats were observed through direct field
investigation. The available habitat types of Orang National Park

were identified using satellite imagery, direct field observation gnd
hods adopted for the collection

ground truth of habitat data. The met ed fo .
of habitat data in Orang National park were described in the following

sub-sections.
(a) Categorisation of habitat
To collect the habitat use data

tudy was to find out the habitat
fIndian Rhinos in Brahmaputra
ational Park. The objectives

at types of Indian Rhino in

ion pattern of Rhinoceros
in different months and

Rhino in Orang

of Indian Rhino, a base map was

Prepared, using (1:50,000 scale) Survey of India (No. 83B/6)

topographical map year (1967-1968) and it several copies. The location
d other relevant information were

of existing anti-poaching camps an
superimposed on the prepared topogr aphical maps. Th'e ﬁlled-.up draft
topographical maps during field investigation were agam_supenmposed
on the RS IB LISS Il Geo-coded F.C.C. (Satellite images) of 7,
December 1996, To rectify the false colour composition and to
standardise the colour specification of the satellite imagery, several
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area in different landscap
Planimetre base

; d on the
satellite imagery, The hab
different ve

© areas was calculated by using a D.lgl;a;
Specific area of different colours it :he
itats were categorised on the basis of

ures and landscape characters.

getation struct

y _ on Patterp 0 in
Orap (;\I':t‘i’;sltllgate the habitat utilisation pattern of Indian gglisited
anq h,, Sightia ark, .each and every area of the park wa rate
in the basg ngs of thing Was recorded and then plotted §;F; 0es-
tivities :t ’thm "eSPect to age_sex class and the X ablwer also
Noteq dowy, ° lime of firg sighting of Indian Rhinos accurac)’)
and the time o , . > "eadings at the gite (nearest 50 metre
© Habitat selzn:nal Sightings were also recorded. d
‘ c lvity ate
t fing :usteiﬁcuv'ty Of the different habitats by rhino was$ cal?ue the
habity el habita Preference of the species. To detertm pitats
Pareq ¢ . © 20S of available areas of (‘jifferf:: pitat?
€ ratiog of rhinos sighted in differe
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Total no. of rhino sighted in a
particular habitat

Total no. of sighting record of
rhino in all habitats

x 100

Habitat Selectivity =

L atrix \ ional Park revealed
and’;;:z:a::sis of Satellite Imagery ‘f’fﬂ? m:agrxlj 35‘5"33 km? (32.9%)
8] kentarca 0L R EE S L by wet grassland
that out of total (;fb7 gdry tall-grassland, f°"°we“aZZ]and 14.05 km?
atr)ea was occuplg we)t/) 17.13 km? (21.7%), shol;( 6gr 88 km? (7.7%) and
( othomarshy ankm2 (13.6%) wetland, woodlan “ail the water bodies,
(17.8%), 1‘0.75 d t;arS 4.86 km? (5.5%). Ot ant water bodies
Wwater bodies and Sin (0.6%) was covered by Staggowing rivers and
the area of 0.f5‘ 14?26’ kn‘f (5.5%) was covered by
and an area of 4. )

Streams “
3s
30 4
_ 25
£ 2|
: 15
a 10
: d
* Tall GL Wet GL Wood land ~ San
Wetland ~ Short GL et types

] 1 5 . .
andascape ] f cation of Oran \Iati(ma Palk based on Sate"lte lmage] y

g 2 ] d . . l

‘ 2. p classiil g

and field survey
Rhino habitats

Study revealed that the I_n‘
major habitat types in Orang Nati o
(ii) Short grassland, (iii) Tall gra
Woodland habitat. (Plate-3).

(i) Wetland or water bodies

The water bodies includ
minimum water exists up to above ire
bodies were such as open watf;rh e
Marshy land, rivers and streams. v
sites, which generally drlc?d up
included under water bodies.

i ili ltogether five
i ino utlhsed.a .
dlanlI;’J;rk such as (i) Water bodies,
cmla d (i’v) Wet grassland and (V)
and,

es with at least
ed o thedl?l“nhiszzrs)ic types of wa}ter
e d stagnant water bodn'es,
tlat? s, and low lying wallowing
: inter season, were also
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(ii) Short grasslang

vas catego hich cove five f S,
| - rea, i red below five feet tall grasse
Categorised as sho

It grassland habitat. The vegetation compOSI;l(::l

of this habitat g _ Hemarthrig compressa, Cyandon dacty (; i’
Ana’ropogon aciculatys, Digitariq ciliaris, Oplismenus bz{rmantc?

aptochlog Panaceq, Eleusine indica, Imperata cylindr_lca, eit

he roadsige area’s ground cover and different camp premises ‘;:ort
8Tass heightg of below five feets were also included unde'r slike
grassland habitatg. In certajp occasions, the tall grass species
Arundy donay, p :

ere
. c. W
ragmatis karka, Saccharum ravanae, et

8rown ve warf

; those
. > OWIng to edaphic conditions. Hence itat.
Veggajflatltzn types were also considere as short grassland ?i?llljlous

> 1 Small patcheg of tall isted within con
Patches of grasses, existed

land:
hort grassland, were also considered as short grass
(iii) Ty grasslapdg ‘

The ]andSC
: ape areg v
Categorjseq

t was
tal] ith a grass height of above 5 fe€

as ta

types of ta] grasslan

.. tatiOl’l
d habitat. The characteristic v€g°

ites
karkq “Sslands composed of Sacchgrum ravanae, P hra%z,:eta
Cylind;' “echarum SPontaneum, Aryndo donax, .ImI])qe vast
= i, etc. The Small patches of short grassland within the "’
© Of tall grass]
Ndscy

onsid durin
ifi ere consi ered as tall grassland
Classj ICation,

= lan scap
ori € areg
Categ rised Com

es Were
as wet Posed of marshy and wet grass I
e

so!

habitat. 1 marshyland habitat’l:l;:o F
- The e ontent and the ground zon":ig winte’
seasons, ere A8 .eels, ound to be almost dry durl species
COmpogeq : Categ0rl§ed aS marshy habitat. The gra-ssterrupta'
eersiq hexar,r,n rshy habitat, mainly, Hymenachnepseudo.mant as?
Specigg in wet "a, Hy, ryza aristata, etc. and the doml.nterrupta'
Leerg,, hexqy, Srassland, gy, as Hymenachne pseudotn ata, &
W) WOOdIand ", Oplismeny burmann;, Hygroryza aris!

he with

2 heigp, (l)andScape Area, which wag covered by woody ¢ re(’;s 85
CategoriSe d bove | feet with undergrowth vegetation ;aﬂdy
§ Woodlang habitat. Although there were many
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seen utilising these zones.
Habitat utilisation pattern .

Study revealed that the Indiiali)
wet grassland habitat, followe »
water bodies, 8.08% short grasshroughou't
habitat in Orang National Park t o mndyar
Indian Rhino was never found uzeen e
Park, but the hoof marks were ~
river beds,

27.88

imum of 41.41%
Rhine ‘i;‘f/e dt:l‘anrx::sland, 18.99%
y 278 only of 3.64% woodland
e 0the year (Fig: 5.3)- Thel
eas in Orang Na’uonad
dy river banks an

808 3.64

0.00

.w lan
g Wetlan

National Park

18.99

ino in Orang
Indian Rhino
Fig: 5.3. Habitat utilisation pattel"r:1 2/1; s
throughout the year (Data 1
itat
A. Seasonal use of habita

(i) Pre-monsoon '

ighest of 45.7%
d that the Indian Rhino used high
Study showed tha

land, 7.4% water bodies,
sland, 7.

tall gras itats during
Wet grassland, followed by 38.3% t2 %r% woodland habi

. f 3
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(ii) Monsoop

S .
grasslatxtlc(li yfzﬁz:véi Lhat Indo‘an Rhinos utilised highest 42% of wet
6.5% eacl,l in short gr Y 35.5% water bodies, 9.7% tall grassland and

Season (Fig, 3.5) asslands and Wwoodland habitat during monsoon

43%

in
Orang Nati of Indian Rpj . oon season !
'ang Nationa] park (Data in 94 basis) Inoceros during Mons

: d that the Indian Rhino utilised highest 42% Osf
< Water pogieq Itat, followeq by 26% each in tall grassl?”
Minimum 4o, of h(Wetland habitat), 6% woodland habitat 3"
during Tetreating fnc?;t 8rassland habitat ip Orang National par

. 50 :

(iv) Winter On season (Fig. 5.6).

StUdy I
graSSland’ Zvezled that the Indian Rhjn, utilised highest 37% of vyest
(Wetlang), |49, ooty 29% tall grassland, 16% water bogiﬁt
" Orang Nationg| Parglza;lsllr?zd and minimum 4% of woodland h

i 8 Winter season (Fig.5.7).
: € analysjs of . n (Fig.5. -
N Orap S50 Proportiong| ; o Rhi?
p’°p0rtiog 2tiona] py use of habitat types by Indi 0

son;
Nal use of S1owed that during monsoon S€2 &
oth . of wet] .
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Wood] . » Whereas it was tall grassland, wet 8355

apj . :
habipy, 2300, the Uring pre-monsoon season (Fig.5.8b)- D urlng
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€ other hapj - hereas !
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On O w ; ’ ting
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(Fig.5.84). The analysis of Spearmafl

85

HABITAT ECOLOGY

25%

Woodland |
~and @ Waterbods ssland @ d |
[;Amafassl.and m T;rG;assland O Waterbodies & Shortgra: We )
an Rhino during retreating monsoon

Orang
Fig: 5.6 : Habitat utilisation by Indi

National Park (Data in % basis)

4%

16%

_//"1
"""”‘"’%;dies o Shortgrassland l»V!O"d‘a'EJ
Not orassland m Tall Grassland O —
I—I-Wal grassland @ Tall

i k during
. .o Oran National Par!
Fig: 5.7 . Habitat utilisation pattern of Indian Rhino 11 Orang

winter season (Data in % basis)

i es showed that,
correlation between the seasonal use of hag:s::gghabitat e Tt
there was a significant negative correlation

d winter season
of Indian Rhino during retreatiilg (r);;c’)/r'\sgog (;1.1(1)5).
(Spearman Rank Correlation : r°= = (’1 female rhino
Habitat preferences of adult male anason preferences of habitat
. t s€ : 1
i lysis of dry and we t the proportiona
tYpeSA;Ji'a::l\t:;: 1?11:121‘eyand female rhino Shov:leiatlll]: and female rhino
use of wetland habitat was higher for b(iit Fig.5.10a). Whereas the
during wet than dry season (Fig.5.9r:1 a;]assla“a tall grassland and
; oodland, short g ale and adult female
lr)r:;)g})l;tll;):; L;;;a(t)t;v‘:s different for both adult male a

during dry season (Fig. 9b and Fig.10b)-

) k corre
The analysis of Spearman Ran d wet season §

lation between male and
howed that for

. i .
female habitat use types dum(lig drglnil1 et Sedson iahilat S8 WaS
both the male and female, dry
ignific: ive cor
significant but there was negative

relation between each other




8
E
(For female . COLOGY AND BEHAVIOUR OF INDIAN RHINO
0.613, p=p " Ty and Wet: g
sl OOOI’F * Op€arman Rank 3 = s
ll)ndlcatmg the diﬂ'er(;r ;nale -Dry and Wet: == f(;’;r::lzatloil 0(1;01)
oth adult maje Nt types of habjtat during dry aind v:/Pt— %son b):
et s€

and fi i
o °male rhino at Orang National Park

)

w

Proportional to Monsoon sea 20n(95% C
9

Tall Gt WotoL

Habitat Typés

LS

Pi 5
roportional to Pre-monsoon(95% o)
o

o

—~~

%
~—

Proportion to dry by Male (85% Cl)

(95% CI)

o winter S
a

HABITAT ECOLOGY 87
-
4
5]
e 3
|
(4
8
% 0.0
& 1 1 1
" sho:tGL Tnl‘GL Wet GL Wetland Wood land
Habitat Types
L . dian Rhino in Orang National Park
ig. 5.8 i itat types by Indian Rhino in ‘
) W ey o R ing monsoon, (d) Winter season

(a) Monsoon, (b) Pre-monsoon, (c) Retreat

(Dat vere Avesine ansormed o VS _——
20

=
@

g
°

14
=3

Proportion to wet by male (85% Cl)

o [ s s *
Tal Grassiand Woodiand
mesmﬂw Wetiand (Open water)

Habitat Types (a)

2o

= »
@ (=]
.

o

o
o

]

MWSM Glud;: G"V:I:':rﬂ (Open water)
Habitat Types (b)
tat preference by adult

et seasorn, (b) During
alysis)

Fig. 5.9 Dry and wet season habi
National Park (a) During W
Arcsine transformed for an

¢ y Woodl

male Rhino in Orang
dry season (Data were




88
EC
OLOGY AND BEHAVIOUR OF INDIAN RHINO HABITAT ECOLOGY 89
my zo{\ |
1.6 i — | i
N il

B
-
=)

:

Wet GL Wi

L

; i Habitat types |
Ns T - .30 . | ‘
Marshy lang 7 !

. i! I

Fig. 5.11b. Habitat selectivity expectation level Monsoon season.

Deviation from expectation (%)
S o

8

Proportion to wet by Female (Mean +- 2 s
3

g‘:‘

? :‘.
i — I

. . (

° : |

£ : |

E 5

. §

; &=

§ | g -

.. 3 -30 / Habitat types

| re-treating mooNsoon season.

Fig. 5.11c. Habitat selectivity expectation leve

Natiop S€ason hap:
al p abitat
ICsine ¢, sfo,.zegl;ring Wet zgzzren;:e by adult female Rhino in Orallg < 30 -
or ana]ys. n, b) Du“'n d (Data We ~ 20 |
15) g dry season 5 &
g 10 |
§ ] WetGL W d
& 4o | Wetand  short GL Tall GL e
8
§ 20
Habitat types

[

on level winter season.

Fig. 5.11d. Habitat selectivity expectati

The variation of habitat utilisation pattern of Indian Rhino in

Orang National Park showed that the wet gras§1and anlcll v:tate; ;(;d:,zs
(Wetland) were the highly selected habitat, while the short grassland,
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during pre-mozg:m‘]"%dlands habitats were less selected habitats
selected (24%) by Inds'eason. The wet grassland habitat hichly
tall grassland (s94) andy Rhino in Orang National Pa;s fwl?zwelcgi by
mopsoon season, the wetland habitat (only 1%) (Fi 5’1? During
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(14% 1238hortgraSSIand and ta] by wet grassland (19%), while the
7% 12% and gy, respectivellyg)ri;sh“d habitats were less selec.teg
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ps understand the species-specific

Since the activity budgeting hel
it is used as a tool to lay out

and site-specific time allocation,
comprehensive conservation strategy for 2 species in a particular
area. Most of the studies on activity budgeting of large herbivores
have been done by several authors, such as Indian Rhino by Laurie
(1978) & Ghosh (1991) and wild elephant by Sukumar (1989), etc.
Again, Laurie (1978, 82) and Bhattacharya & Pal (1982) studied the
diurnal cycle of activity budgeting of Indian Rhino in Nepal and West
Bengal, but very little attempt was made to study the activity budgeting

of Indian Rhino in the Brahmaputra flood-prone plain.
The present study of activity budgeting of Indian Rhino was an

attempt to find out the daily time allocation in different behavioural
Settings of the species in Orang National Park. This will help lay out
Fhe site-specific conservation strategy for the Indian Rhino, especially
In Orang National Park or other similar rhino habitats of the flood-
Prone plain area on the bank of river Brahmaputra.

The main objectives of the activity budgeting of Indian Rhino

Werea such as:
1. To investigate the activity pattern of Indian Rhino in Orang

National Park in different seasons of the year,
2. To identify the major behavioural activities that play a vital

role in time allocation of Indian Rhino. ' .
For convenience of study, field surveys for activity budgeting of

Indian Rhinos were done during day light hours in Orang Natignal
Park. The night surveys were not possible owing to lack of sufficient

Infrastructure and security arrangements. Again, the _night survey
ibility for dense habitat condition

Was also not possible due to less visl
(thick tall [lowing methods Were adopted for the
grasses). The following "% | Orang National Park.

study of activity budgeting of Indian

(@) Scan sampling Rhino, using Focal

The continuous follow u ; ] :
Animal Sampling (Altman, 1974) was not pOSSlble, owing Fo excessive
tall grasslands (where the tall grasses overshoot the rhino he¥ght),
Hence, Scan Animal Sampling (Altman, 1974) was fqund to be suitable
for sampling the activity budgeting of Indian Rhino in Orang National
Park. The Ad. Libitum Sampling method (Altmann, 1974) was also

P action of Indian
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used o recorq the

important activitie ns.
(b) Daty collecti s between two sca

on

During the .
‘dawn to dusk” init:d.y of Indian Rhino in Orang National Par k the

ehavioyra activitizngatlon methods were followed and the obSe{Ve‘:
activitieg by all ingj S Were recorded and the time spent in var 1ou
also fecorded, iduals sighted in each 5 minutes time perlod was
Carried tg fhe 'fiel ; ;hesp Purposes, data sheets were prepared al;e
S, su (l): Nstant data recording (Appendix: 6.1) 1
X ’r - (ci:i as feeding, locomotion, comfort, wallowtllr:egr’
relateq ton'g play, breeding play, agnostic and all © .
ed in g 1ts breedmg and non-breeding purposess €
© data sheet, Apart from that, the less frequ®”
s eets.(Ad. Libityp, S, een. tWo scans were also recorded in the ‘,ian
eumformity was ?mpfzng, Altman, 1974). During data coue?t'lo ;
of Rhipg, Maintained ¢, represent all age and sex compoSltlon

Selectiy;
Ity of ¢ :
etimealllme.anocaﬁon for behavioural settings
ay be g - OCation for

: ima
8 CMined gjgp, arious behavioural activities by an &% 1{3“’
: Well a5 €r eco] or by availability of time or habitat COn'dltl e
p:asona! Ariatiop of(;'glcal factors. To find out this selectivitys ~
ed with g < SPent in different behaviours were

., 0Vera]1 ti X ]
Activity budgey 'me allocation jp, different activities.

S ., inct
4y re . ' in
Indjay Rh(i)n aCtivj Vealed that the Indian Rhino showed d1° ne

0in Orang Ne;tl? in different seasons of the yea;'é,Z%
'onal Park spent a maximum of

Time spent (%)
8 8 8 8

—
o

t dian Rhino ip Orang National park
rOUQhOUt the year,
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i %, vigilance
time on feeding activities, followed by wallowing 1 8:1;»(,) ;nsgl6 onee
15.1%, locomotion 9.1%, comfort 8.01% and mm;;rsl indicatéd g
other miscellaneous activities (Fig-6.1). The resllll o ton Tnyarious
feeding was the guiding factor, whi.ch affect time allo
activities, possesses by Indian Rhino. ity
a) S | variation of feeding activity o

) T;aes:fuizlyv:f;wed that the Indian Rh}np.m Oga;gg(yl\)le(ljtlﬁ;ag
Park allocated maximum time on feeding actlv1f71§§/()5 a;ld roetreating
Winter season, followed by pre-monsoon (48.75%

i %) durin
monsoon (47.34%) season, whereas it was lowest (36.96 %) g
monsoon season (Fig: 6.2a). _

Time spent (%)
B 888

" PM M RM w
Seasons —
i ivi Indian Rhino in
Fig: 62a : Seasonal variation of feeding activity of
‘ ' Orang National Park
(b) Locomotion
i
9
= 151
=]
& 104
g
& 51
o M ] RM w
P
Seasons$ ' -
ion activity of Indian Rhino in

. ¢
ig: : | variation of locomo
i 620 Sensonalt OrangNational Park

iati i llocation in

There was also a distinct seasona} Varla}flo}r:igitel;?; :rcentage -

locomotion activity of the Indian Rhmq- T einter —eason (16.5%),

locomotion activity was observed during W T onsoon (5.07%) and
followed by pre-monsoon (11 32%), retreating

monsoon season (3.3%) (Fig: 6.2b).
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Time spent (%)
)

0 -
PM M RM w

L Seasons
Fig: 6.2¢. Seasonal variation of vigilance activity showed by Indian Rhino in
Orang National Park .

ring winter and it continued

trend of vigilance activity increased du
till pre-monsoon season (Fig:6.2¢)-

(® Miscellaneous activities

_ Study showed that the Indian Rhinos
various other miscellaneous activities. During p.rejxponsoon season,
they spent 1.9% of time on miscellaneous activities, followed by

retreating monsoon (1.8%), monsoon (1.2%)and winter season (0.7%).

pent 5.6% of time in

havioural activity

Selecti"ity of time allocation in be .
llocation in different

The analysis of selectivity for time 2 .
behavioural act);vities of Indian ltlyhino showed that except wallowing
activity, there was no selectivity in behavioural settings during pre-
Monsoon season. The wallowing activity was negatively Sele'cted
during pre-monsoon season, in which the species spgnt cor.npaxatwely
less time in wallowing than the level of expectation (Fig: 6.32).

ek
10 -

Feeding Locometion Vigilance Resting

-30 -
—
Fig: 6.3.a. Selectivity of time allocation durl‘ng pre-monsoon season
(Deviation from expectatlon). ' .
ason, the time allocation for feeding,
9

d comfort activities were

it was positive during

l Again, during monsoon s¢
Ocomotion, vigilance (monitoring) a0
hegatively selected, while in wallowing,
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) ino were
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compromises with time in feeding activity,
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Food items and food selection

The study showed that
the total annug] food of Indj
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total annual diet indi
in Orang Nationa]
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Food items
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S€ason than oth, '
€r types . .
Wet creeping ShOrttygpraS SOf food plant species (Fig:6.4). Whereas, the | Hemarthria protesna Poaceac | WSG | GL [ 1.0 [1.6]1.86]0.82 |
(dsg), submerged (sm) anfiwcsg)’ wet tall grass (wtg), dry short grass Hygroryza aristata Poaccac | WSG | GL |18 ]2.3|2.48]1.34 |
creepi . i
plants were consumed in higpe, s 0 ¢ beds (cab) types of food “ymaxacline poaccac | WCSG| GL |7.9 |1412.6(8.57 |
season (Fig:7.5). D mn lg'her proportion during retreating monsoon | Pseudointerrupta |
igher proponioﬁ f}lrmg winter season, the Indian Rhino consume Sacciolepis interrupta Poaceae -DSG GL |[2.2 |1.0[0.74|2.06 ‘ }
0O . ; i
(Wtg), dry short Wet creeping short grass (wesg), wet tall g8 Leersia hexadra Poaccac | WCSG| GL [3.5|14(9.23) 8.7 I
and creepin gl'e}ss (dsg), wet short grass (wsg), dry tall tree (dtt) Leptochloa panicea Poaceae WSG GL |1.8 |1.0| 1.7[1.56 ( |
-6 2quatic bed (cab : Panicum walense Poaceae DSG | GL | 1.3 [0.0] 0.0[0.84 .
of species ( Fig:7.6 types of food plants than other tyP® _ ;
Tabl +-6). Oplismenus burmannii Poaceae .| DSG GL |[1.3]1.0] 1.6]0.87
e 7.33 Food plant species, habitat it nd Paspalidium flavidum Poaceae WCSG| GL [0.6 [0.010.56]1.61
m . 3 1 . a S
O:.i_]ior categorles of food plant s e:-ccurs’ fee.dmg percer'ltageis in Paspalum conjugatum Poaceae WSG GL |0.7 |1.3]1.33]0.89
ng Nationa] Park.-- pecies of Rhinoceros unicorn [ r——— — Vs | oL Joo |Li] 15| 06
Food plant species Phragmites karka Poaceac | WTG | GL [5.8 [3.3]3.884.67
Families T Types THabi 9 ding S TG | GL |[1.11.8]0.93]1.83 )
of fogd abitat % of feedl - accharum procerum Poaceae w 5 .
Sthtaes plants Cate- 'PM ™M RTM Saccharum ravanae Poaceae WTG GL [2.6[1.8] 0.8 ;z;
1 ory | olo.es 2.
lf"gr 03118 Zenkey, B0 | Saccharum spontaneum Poaceae | WTG GL |3.7[1.0/0.68
& Po —17 89 Sateria pumila Poaceae WSG GL |0.0|0.0f 0.0 1.7
W% wsG [ gL [1.0]o.0] 00 0. - Themda villosa ooacess | WTG | GL |[2.4 [0.8]106]2.62
Undinella peggoms——t——icd€ | DSG GL |22 |0.5] 00 = Vetiveria ziganoi WTG | GL [0.0 |0.0] 0.8/0.07
M Po _—————/Tﬂ tiveria ziganoides Poaceae
.Armllaw—% Hest GL 1.8 2_,_._3 ,1-0/6/4 Imperata cylindrica Poaceae DSG GL | 1.6 [2.5] 2.6] 1.2
WM_ WeSG | 6L |1.9]07 Q/wl/i;s Aquatic plant - _
Xong Po : 5. nts
M% WTG | oL | 7.8 5.6 &B=] e —r o—ooead] CAB | Aq [L0]15] 19]126
M% WsG | oL | 1.4 |00 003 T e O as | _Aq_| 17 [1:6]074 (089 :
s —| .
CW’W& WesG | oL |24 682452 Bk o Pontidoriacess| FFAB | Aq (09 |1.1{084] 0.0 -
Ynodoy 4 Poaceae ——1 1 46 4.13 ip Bl
Oy 2% | Pogeer DSG | GL [4.0|5.8]45- Villfraeiapieali Hydro- s | aq 0.7 |0.0[1.66] 0.0
U, — 1 .
M_CO&& NEG GL |3.0 _,I_iZ/Bﬂ L charitiaceag,
M% wsG | oL | 0.0 |01 &4 EBla-verlicilluta Hydro- M | Aq |1.6]0.0f 1.8] 03
r j .
& us brevlfolius m WSG GL 0.0 |2.4 1/61/0 charitiaceae I o
s | = e
Mm WSG GL 0.0 |0.4 I/Sﬂ Nymphaea nouchali Nymphacaceae ___EﬁE,___/}L 0.(; (l)g 0 : 0.0
Cyry - /fy”ing,'a % WSG GL 0.0 0.2 ﬂo/o Trapa bispinosa Trapaceae EAB Aq 3'5 2-1 1 3-5 0'7
OC - 4| . . . .
.WW% WSG GL |0.0/0.9 0/44 Enhydra fluctuans Asteraceae __gﬂf*_Bd Aq =5 0| 00 |
Www DSG GL 1.7 |0.0 0/00/89 Alpinia allughas w_—sl,_ Aq : ‘;’
ariq pips o P A Bt ) — e |
Echino; Ciliapjg _\POM& WSG GL 1.7 |0.0 }O% Herbs and shrubs r_,_,_—————-——‘WL 05 l00l0.02] 0.4 1
M% WSG GL |08] 0 0/84 Ageratum conyzoides Asteraceac F——E‘_’J_____,___ 0'5 0'0 0-47 5 5-5 |
W% WSG GL 0.0 WO/O% —M’ micranth Asteraceae L_,I_),Ii_. WL ; . ; : |
8rostio : R . ]
M% DG | oL 1180317 14 Melastoma tomaceas| DS | WL 06(0.01 0 0 |
A1 o 1 0. malabathri 1
Er'chol u’”O,Oldes w\ WTG GL 1.2 0-0 Lo/gﬁ 'L\mﬂ———-—‘_———/T WL 0.7 10.0 0.55 0 :;‘
W% wsa | oL o8 [01] &5 aniana camera | Verbe 1 —r g1 o 7 [0.0[0.53]0 16 “
Mmarthy; P Badh Bty 0.3 Xanthium strumarium Asteraceae 0 s e :
%% wsG | oL 0.6127] \_r___,_/L,_—
Poaceae W
———_— 1 WSG GL
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frab

Grewia sapi.
pida
POIngnu Tl“l
m hydropi aceae DS o
Diplaziyp, esculanflper Polygonaceqe DH WL [ 0.9]0.7]0.61]0.53 “a 0
i —_
Amaranpys it m Dryoptcridaceae DH WL | 0.0]0.0] 0.0]0.01 4 . , J‘
S
Trees © | Amaranthacese | py WL | 0.9]0.0] 0.2[067 g ‘
Bombay ce; WL | 1.0[0.0] 0.6] 0.0 §
eibg . k 6
T 01 3 S
/;w i3 nudiflorg Bombacege DTT | w = 3
albergiy slsso Euphorbiaceae W L] 09)0.0 0!2./ § 4
Cassig Papil WL | 0.5/ 0.6]/0.66 0.76 =
Sistuly Pllionaceae ———T/ 8
Mangiferq ina; Cesalpini 24 WL | 07]09]0.12 ﬂ § ]
T A laceae | DTT | wL | 0.5]04 70.05]0.81 € —
8lomergy, Nacardiaceae : ] g 0
Streblus g TW DTT | wL | 0.0]0.4]0.03] %4 I3
F per ae DTT L — 63
icus rumphii Moracea WL | 0.6 0.4[0.01 0/ § 2)
Artocgy, : -M\CDST wL | 0.0]0.0/0.01 0.0 S w3 w8 7z 1 8 2 9 T 1 2z 2
—A7PUs heterqpy, —% DT - g dsg  wesg  flab dh at v oab
US zuzypg Moraceae DT : . /ﬂ weg  wig am ds dst cab  cds | B
' Rhamnaceae Ds-: WL| 0.0]05 Eﬂ% " Plant Categories |
: : 0. ig: . : ;
L’g‘lmlnoCeae DT WL| 05]03 _0,2/5 P:f]; 3‘4: Proportional use of food plants species by Indian Rhino in Orang National
nsoo T WL | 0.0]0.0 _(Zﬂzj 0.3 Wesps uring Monsoon season (data was represented, Mean + 2SE, wsg: Wet short grass,
v n‘,vM Monsoon, RTM: : WIN: Tre eg'dwﬂ creeping short grass, dsg: Dry short grass, dst: Dry short tree, dtt: Dry tall
* WCSG: Wet creeping | Re-treating monsoors short bed ’ﬂ.h: Dry herbs, ds: Dry shurbs, eab: Emergent aquatic bed, cab: Creping aquatic
Cl:el)'ry tall tree DH-p;;g shholl;t grass, DSGh: bs, EAB: , ffab; Free-floating aquatic bed, SM: Submerged, sV: Swampy vegetation)
ping g . : Dry herbs, DS: Dry shurt>
wamPy vegetati)nqlgtlc bed, FFAB: Free-ﬂoati;yg aquauc dey a
L Grassland, Aq: Aquatic, WL Wwoodla? 2 8
LT
i g o \
5 -
= |
2
g 2
i)
A 2 1
.
, a
. § N
Ne g EN-51'03152_33921221 ||
dag A 2 dsg wesg ffab dh dtt sv eab [
2 '] 3 . . wsg wig sm ds dst cab cds (]
d‘ Plant Categories | l
i
|

pecies by Indian Rhino in Orang National

represented, Mean % 2SE, wsg: Wet short

-
ds dst cab cds Fig; 7.5: )
.5: Proportional use of food plants S

P]‘O 0 P
lant ¢ .

g pre ategori P .
2 We d plants gpec; o riond! gﬁ.’sk during retreating monsoon (data was
aquagig ;. 31 D o (48t was ies by Indian Rhino in Orang o cport a2 Wese: Wet creeping short grass, dsg: Dry short grass, dst: Dry short trec, dtt: Dry l
C beq, "ary herbs, gg. - E12S6, dsg; DePTCSented, Mean + 2SE, WSg¢ wet | pry ed_tree, dh: Dry herbs, ds: Dry shurbs, eab: Emergent aquatic bed; cab: Creping aquatic il
Iy shurbg Ty short gass, dst: Dry short Uee’c g‘;p,’ng ; ffab: Free-floating aquatic bed; SM: Submerged; sv: Swampy Vegetation). il
. Crt ‘;i

n . > eab:
B aquatic bed ak,i.Emergent aquatic bed, cab: on)
» OM: Submerged, sv: Swampy Vegeta!
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plant species (Table: 7.5)
regular food item. These
| annual diet budget of
k. Among all the 36 plant species,
tituted 75.97% of the total ;
it is referred as staple food
ies, only 9 tree species

The analysis showed that altogether 36
;Vere selected by the Indian Rhino as their
6 plant species constituted 83.64% of the tofa
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79 i
e [‘\ 6 Phragmites karka | “
) Bracharia ramosa { }
8 Cynodon dactylon ||
9 Saccharum spontaneunt f ‘

10 Imperata cylindrica_. !

Staple food 1"

i

|

|

!

I

éndian Rhino in Orang National Par
4 plant species were grasses that cons
selected annual food plant species; hence,

of Indian Rhino. But, among non-grass Spec :
ected as annual food, which

Mean Proportion to Winter Season (+- 2 SE)

wsg
' wig sm ds dst cab cds and . 1 .
Fig: 7.6. o Plant Categorie 3_ aquatic plant species were also sel L
wfskg d“‘;"g Wint:;nsaela: S¢ of food plants speci : Nationd constituted only 7.67% of the total annual diet that were also referred
H . 0| 1€s i = :
et el g S, (080 s s, Vo + 35 e Ve 19251 % staple food (Table : 7.6).
bed, frap. ro. Cr0S, ds: » U8g: hort gr o . Dry 18 :
, fTab: Free-ﬂoatin; ;::}; tSi?hurbs, eaz ;rg;trgg;?ts Sé ﬁi? Dbrdehorttr'trCeféegg'g aquati Table-7.5: Staple food of thino in Orang National Park (a) Grasses, (b) Trees,
Feeding fre © bed, SM: S“bmerged, gv: éivarenéyc?/e.getation)- © Aquatic Plants -
The quency ‘ 2. Grasses Seasons
contrib Study revealed t, ' y | Name of the food plant : pM| M | RM w
ibuted tq the p: at the grass speci . compres* Arund; — g | 23 | 1.06 | 09
e thino, wi. e highest (11.635 pecies Hemarthria O i by | Arundinella begalensis (Spreng.) Druce. 1.8 . . :
was th > While € marshy] 03%) food plant species consume® o Arundinella nepalensis Trin. ' [ 19 _,Ol__oi“g 184 »
aﬂnualz-loweSt cOnsumedy and plant species POlng”lum hy roPIPtal Arundo donax Linn. 7.8 ___,5_6_- a5 53 1"
Species lfet' The annua| feec(19'01%) food plant species, in ir 0 | Bracharia_ramosa (L.) Stapf. |24 o8 Db | 4 |
compy. Of Indian ino in thlr.lg frequency of the ten top ranking ” | Chrysopogon aciculatus _(Retz.) Trin. | 401 | | 538 | 246 | 410
rung 5% Hymenach €ir total annual diets were the Hema™" Wﬂ,ﬁ- | e
Bracho donax, cp, "€ pseudointerrupta, Leersia hexa”er’ | Eleusine indict (L) Gaertn. _.!;?—‘1———9—'35———% (1).23
and Ia’ 'a ramos, é’SOp ogon aciculatus, Phragmites kark”; Erichola procera_(Retz.) C.E-Hubb. ,_.1;7_1.———-————0'5 ———— ———-—“'83
Mperatq cvli ? }’nodOn daCtylon el spon aﬂeu Hemarthria compressa (L.f.) R.Br. _’l,?,___lz_-s——-—-l—ii————-——-
Table. 4 Yindricqa (T , Saccharum SP He ; : 096 | 156 | 1.86 | 082
4 Shows ¢, (Table: 7.4), | Hemarthria protesna_Stewd. __———7" 7
ﬂno in QOry © ten top ranking annual f; s of [ndia? Hygroryza aristata (Retz.) Nees 1.81 | 226 | 248 1.34
— No.] Tang National p nual food plants ex. Wight & Am. T B 4
1 Species ark during study period H 793 | 13.5 | 12.57 | 857 !
5] P : (%) ymenachne pseudointerrupta |02 ] : . : |
5 Hemarghr Annual Teeding frequen® 1 25 | 26| 12 I
s la compresg Mperata cylindrica (L.) Beauv. 16 | 47 . . I
3 Hymenac, . 1163 Teerii — = (1372 | 923 | 87 |
e . he pseudoi : - | Leersia hexandra SW. | 354102 ' |
4 Leersiq interruptq 10.64 L 5 1.8 | 1.03 1.7 | 156 |
exandrq . eptochloa panicea (Retz.) Ohwl | ey - :
1.3 | 1.01 1.6 | 0.87
L

e beandrs @
\5‘ Ch'yndo o 5—_—/822/ Oblismenus burmannii (RetZ.) P.Beauv.
W*__,Z;)/
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[Paspatum conjaparmm or————
yugatum Berg 089
im di . 0.7 1.3 1.33
j::spalum dilatatum Pojr. 036 | 1.08 5 j
ragmites karka (Retz.) Trin. ex. Steud. 5.83 33 388 | 4.67

Saccharum Procerum Roxb,

0.93
Saccharum ravanae (L.) Beayy 08 | Ll

|

1.83

1

261 18 | 08|23
W 3.68 | 096 | 068 | 28
acciolepis interrupta (Willd,) Sta ; . 2
Themedaq vij] ) Stapl. 22| 095 | 074 | =~
e osatPoir) ACamus, =

24| 0.83 1.06

b. Trees

0,
W 0.02 | 045 | 001 /g%
CaSSiaﬁStula L. » 0.02 | 0.01 0.02 /8/]
W 049 | 037 | 005 _%
W . 067 | 085 | 0.12 0/63
Ficus rumphj; BI. — 057 | 936 | 0.0° 0/9

005 | 035 | 103 | 974

(=}
W
[= g Uty

Grevia sapida Roxy—————
W 094 | 066 | 061 | 2o
Ziphus zuzubg T amy 052 | 0.62 | 0.66 | ~—
. , 026
T I e
Enhydyq }I\‘.\

UCtuans 1,
i our,
}5 rfzea 9quatica Forggy
istig Stratiotes Linn
. ]
able-?.6: Percent u
In Q

se of . ] .
g Nariong] pagg” 0% USed in percentage by 104"

G
DI:ES " | Stapl food plants species [ P f the SW& :
Nump : 1€s | Proportional use o
QT”MM PM ] M [ RM ms
Woodiang [—5——"97 | 7068 | 83.56 _18,&714
Aquatic [—>—— 385 [ 374 396 ’223,54
Totaj — 3.8 326 | sis'| 3.9 | 222
-Mt\% 83.64 —— et ”6774-46
Pre-monsgon : | 77.68 | 92.70 __SLJ

» RM=Reteating monsoon, W=Winter

; € fooq ;o stine”
dietary ¢ Se]w.lon Pattern of the Indjan Rhino showed ? d,io 10

to, 3 m durjn
P ranking fooq plantg Present study. The study showed tht UA&% of

S species of rhing constituted almost 2%"

115
FOOD AND FEEDING ECOLOGY
to 20 top ranking food plants
onstituted only 28% of t.he
onal Park (Fig: 7.7). Again,
s, 19 species were grasses

the total annual diet, but it was 72.19% up
species, whereas the rest 41 food plants ¢
total annual diet of the rhinos in Olrang Nat}e
among the 20 top ranking food plant species, © o),
and oily one sppecies was aquatic plant species (Ipé’_mi‘;it‘;%t;f:;
This clearly indicated that the grass alone was the SluP;k

of rhino, necessary for survival in Orang Nationa '
_—'//“

1

-

Dietary spectrum (%)
8 8 &8 8 8

- 12 13 14 15 16 47 18 19 20 2-

1 23456 787910™ n
Number of food plant

o

i ional Park (based on
Fig: 7.7 Dietary spectrum of Indian Rhino in Orang Nationa ;

collected data)

Cultivated crop as food . ; National
The study revealed that the Indian Rhinos ;ig;agfgcultivated
Park often visited in fringe village area for conSllS gnd 10 vegetables
crops. There were altogether 10 cultivated crc:,l:iod No quantitative
€aten by rhino as their food during the StUd(}i/ P as tl;ey consumed it
analysis of the cultivated crops were made,

during night hours. | |
e species caten by Indian Rhino

Table 7.6: Cultivated crop and vegetabl

i food item
as food along with natural
: - Vegetable an

d other plants

P Cucurbita pepP (Summer Squash)
D aie Cucurbita maxima (Red Pumpkin)

-2rza sativa (Paddy) ___——o ngula (Ridged gourd)

Cicer arieti
cer arietianum (Gram) | o cumis salivis (Cucumber)

Pi i p—
-sum sativum Bo8S) ____——= o (Chill

“alem egfan (Plgson Ten Abelmoschus esculentus (Lady’s finger)

Phasealus mungo (Black Gram) _|
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Geophagy (Seil €ating)

Phaseolus lunatys (Lima bean)
Phaseolus qureys (Green Gram)
Triticum aestivym, (Wheat)
Lathyrus sativyg (Khesari dal)

Cucurbita maxima ( Sweet gourd)
Solanum melongena (Brinjal)

Ipomea batatys (Sweet potato)
Carica papaya (Papaya)

Seven soi] eating (soi] licking) sites of Indian Rhinos we;r)e
located in Orang Nati during the study period (Table- 7.8)-
The rhino frequently Visited the go;

It was also reéported b
occasionally Consumeq g

Table7.8: Sjj eating |

. . S.
ing sites during night hol.l; o5
Y the foregt Personnel that the rhi

oil near the forest camps,

Ocations Orang National Park
Locatiop T —

Camp/Begt [
Kamsuli Beat

Palm t‘rjezndef
te
o D O ST e T 37N oo catech®
amp approaching ‘ oy ]
§ L__Point _[’rg_c//d undef
2 T o e il { sunie i
cat K Z,(ln‘('l oF 921834027, 26933714.84'N l,age"'art‘;z;
houscJ e _s/pec'i%
Bang,
Cam;pu 7) In between “

GPS location
*-\."'.\\ ~ - —
L Lovatio [

—— | \L_ﬂ_lillulc and Longitude T ander
I frong of PPIS1343"E 26°31'02.54'N | Located WL
the Beat ' Acacld
tree g under
7 te
WW Lo catech?
the Katagaj;
beel . tree od unde!
REGRET R Fo ce L2
of the

Kataga)j Beat

W
9 West o the o357 5]

7 ate
92°I501217E 26°31757.47°N | Loc
Katagajj Beaf

5) Near g

du
M Loca[e It
92°18'35.69"F 26°32'21.87 e
Bamapu & 69 Acacid
Hatipma

Present ¢

tree

ies
s SPe°,
tudy, the Consumption of 86.66% gr ?:1 speclei
6‘§8% Aquatic plants ang 6.66% WOOd!a f00 laf‘e
dian ino indicateg that grass is the mf‘;’;nt fro th
ational Park. This is also ev1
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: inter
during win
nsumed
s was co

% gras . 8, 82) also
seasonal diet pattern that 89.13 o 8t ason. Laurie (197

n se 4% grasses,
and §3.50% during St Nepal also conss r::,if}? of February
B At the Ik d 3.4% browse from t 5.7% aquatic plants
3:2% aquatic plants an .hile 88.7% grasses, ﬁsoon season) and
to May (spring season), Jvlvme to Septembero(rﬁowse from October
and 5.6% browse from tic plants and 21.6% orted the present
70.4% grasses, 8.0% aquan) These results S?I:Ee Indian Rhino. A
g huary (winter seasor). @ eferred food wali (1995) in Bardia
findings of gr E;SS as ;thiv?s also found by Jna
similar type of resu

d that

1. He reporte !

ional Park of Nepa siot of Indi
itwan Nationa < hins ihe

National Park and Chitw Indian

ies u % in Chitwan
, % grass spec d 86% in
the highest proportion o ifngéa(;dia National Park an
ino during monsoo

i inter
-57% during win
in hot season and lowest of 4;ested hat the dict of
National Park during ho

: 1o (1996) also Sug se. This clearly
Season. Fjellstad and Ste;'nél;‘:/x:léf ass an 28? :I:(:‘;fvasses rather than
Indian Rhino GOBSISHS 0Rhino mostly depends Id be opined that the
indicates that the Indian lants. Hence, 1t cOY other large herbivore
browse or other aquatic p trspecific than B0 1 in their study that
Indian Rhino is more hablflheim (1996) also fcililty of food. They alsg
Cramthal, Bjelistad and' Ste&)od rather than qlfligtal feeding time ?,n nt
fhino depends on q}mmlzhino spent 85% 0 es for Asian Elep :dtat
found that the Indian -+ was 6 vegetation tylt’he pumbers of habi
- BeIatOnTypas, V;z;,liz;t occupancy. Hence,
to reach the same

: ino. ian Rhino varies

ipes a5 Himited for Indlamf ]t:i plant species Of)iﬁcei;asmdies. Laurie

Again, the mm.lber olfic% was observed ‘1“83 food plant specn;sé

(o habitat to habitat WEPY e ino, fed on . Ghosh 1991 sated

(1978, 82) stated that | nClhit’wan National Eafoﬁged to 34 families 1

belongs to 57 familltl:;:;\d 82 plant species, be
that rhino, that cons

jons. The present
. i a1l occasions. .
ry. So, it varies 1n all Qationa | Park confined
. s Q ary. ]
Jaldapara Wildlife bfl:wlt:dizn Rhino of Orang
i e
study indicates that

ds and

woodlan

ses, 20 are WO st the
- which 42 are grasse mposi“"“ is almos i

to 71 plant species of ¥his type of food cograsses play a major

? 8t aquatie Spemes.ns of the yeat, hence

: i SO .
Same in various sea: . Rhifo.
in diet composition of India

rthria
. lants are Hema

4 10 top ranking fo0d P
The most preferre
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compressa (11.639
%), Hymenachne pseudointerrupta (10.64%)

Leersia hexq

d

aciculats (42 (;) 2 )(8;;0%), Arundo donax (6.38%), Chrysopogo™
 ©ragmites karka (4.42%), Brc;charia ramosé

(3.83%), C

» Cynod

5%), Impe(,).az,n cizcg’l?" (2.11%), Saccharum spontaneum

Positively selecteqd forfn r.zca (1.98%), of which 6 species were

and are growing in w:tedmg' All these 10 species are from grasses
grassland habitat. These findings of tOP

ranking species
are con 7 .
82) and Ghosh 1991)in tradictory with the findings of Laurie (1978,

Wildl: Chi .
. ‘lghfe Sanctuary of W;t‘t’Van National Park of Nepal and Jaldapara
conducted by Bhattacharyy, Bengal respectively. But the stud.
thSSam, is almost similarr)t/ya (1991) in Karziranga National Park of
Y atlthc? wet grassland hab?t the present study. This clearly indicates
Y Indian Rhino i, the Brat Plays a vita] role in the food selection
otheTapmra flood-prone plain habitat of
- Protected areas of Assam (India) i
619 -East Asia.
has a stron ng Nationa] Park : ar}“Ual diet of Indian Rhino’s
Spectium 0% ;)nr(e"flerence on certajp rg] dicates that the Indian Rhin®
definite foqq 1 fan Rhing further ¢ ©d choice, Again the diets™
items congy; Plant species ang ¢ SUpports the strong selectio” o
Itutes 72,190, of t ¢ only 20 top ranking preferred foo

The present
fi
staple food in Ora1

rang Nati
Croat(IiOnal Park. he tota] annual diet of Indian Rhino in
i p epred .
18 atig ;
4 Common phe, mn by wild ¢lephant (Sukumar, 1989; Dey, 1991)

by Indian Rhi omenon ip India. Byt

. X 1no H .
dimensjgy, " In fringe village
around the study areas is 2 new

f thi

Bhattacp, IS aspect, -

behavigy, 22> (1991) haveLau“e. (1978, 82), Jnawali (1988) 2"
of Indiap, Rhin | Mentioned apoyt ’the crop depre dation

(f ;";(e Other large Mampm |India and Nepal

. undlic i als, Indj : .'

This is Main]y dkmg (at) soj] occa:-lan Rhino in Orang National Pa! k
ueto ionally in some specific locatio”™

In their re com ;
ular dj Nsat "
sular diets, G 01 of mineral deficit of Indian RN

Dutta (199 ee (196
) and Bhagt, 4), Laurie (1978, 82), Ghosh ( 199,1)’

behavioyy . naltachary
Of thino is mg; Ya(1991) algo observed that soil lickin8

inly re
abitat, j,, lated to minera| deficiency of India?

or findin o W
g out the physicaj needever, chemical analysis is suggeste

, the crop depredation caus®

iS als
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and requirements of

mitation el
rements of nutritional and

_ These results are indication of limitz
different food items to fulfil the daily requl

. iet of Indian
ener .mited plant species 1N the diet 0
By supplement. The Timiet ¥ cies available to feed o suggest

ino, though a variety of plant Sp° Ol
that they obgtainvcerlt:iyn prr::ferreg food to fulﬁl the nutrltlonilrve;r‘llc;
energy requirements for survival and reproducion. In order tc:1 ;equate
and reproduce, an animal depends O diet that s_hou!d co?taﬁlant o
and balanced essential nutrients. Larger Species like elep a;d o
tend to feed more because they need more enerey: 1:1:6 as:males o
Variation also have some relationship w.ith food int : :é P s of
some species tend to feed more Of foliage than ma

: ales tend to
Bt e sequiement.Pregnant 1 1080 Lok e
feed more on foliage because of an increase

thods. Behaviour, 49
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Primitive herblvormilstics. Laurl® (h diurna nessive behaviour,
¢havioural char.actefl activities (bot ehaviour, &
Studies on behavloﬁra:,iour drinking roductive
. a H
Cove;ed fg?d:sl:; behaviour and 1P
Non-breedin

behaviour Ztc 'g the
in

‘1able regar ve

avalla eSS
information are 2159 © 7o ' vl i
Various sGatteredfu;ghirlocer0~_c #ie hattac i wa110WU:E
behavioural pattern 04) daily aC“V'tg) feeding © 2005), brees.
behaviour (Lahan, 199794’- Yadav, 205 19 'Patsn’er et al. 1975

Venugopal er al., hlaryy;’ 1991; 75; Buec
. c

i)eh?:l}?ur.(]i?a(t};et:hner o
Ing behavio ‘ 1972), s . &

Kakati & Ra_]k? nwa(;; Macnamara, chaviou territorial behavio
interaction (D‘xoél) food and feedmi 2. 1991), -
& Buechner, 1978), hary. i

: attac
1978,82; Ghosh 1919 ;’hlzrtiian—rhino c
(Ripley, 1967) ‘;_';d ?{zwever, thoseth present St
& Saikia, 2005).

1€,
. Therefo
Conservation strategy

dy aimed at finding
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: Strategy
i ervation
out the definite conclusjop for comprehensive cor;IS s in Assam.
for Indian Rhing in Orang National Park as we

: sural

vioura
. he beha .

The present behavioura] study emphaSIISeS otut conSerVatfﬁg
peculiarities that have a significant Yalue te ay Al the followi

strategies for Indjap Rhino. To achleve this goal,
jectives were taken into consideration.
1. To investj

breeding

2. Behavioy
Park,

. in
ian Rhino !
an

gate the behavioural patterns of Ind;ar,

and non-breeding periods of t.he y gNationa]
ral cataloguing of Indian Rhino jn Oran

3.

ttern!
. joural pa

To analyse the S€asonal variations of behaviou

in Orang National Park,

(a) Sampling methodg

the
During ‘dawn to dusk’

1 in0,
follow-up action of Indian Rh

. [lowing
display, feeding behaviour, wa (Laur®

ling
. amp
al Sampling and Ad. Libitum S

and aggressiye
using Scan Anim
Altman 1974).

esence ¢
During fielq Survey in Orang National Pa{k, the ilr)rﬁequency
dung heaps were recorded Wl.th the and patt® Iy
ocations of dung heap sighted he month
Were also recorded. Apart from that td the ¢f oF
ringe villages were made to recorstruction e
¢ information of ¢rop damage and des nge Vi i‘loﬂ
o_ther Cultivate € investigated at the fri atl

info N0,
ok. If there were any in Rhl? -

1978, 82),
Methods (

: Jury or Causality of
1t wag Tecordeq after interview.
o fron, t

TX area wyg
€S and the staty

both the human and I{fﬁ f
The stray out informati jocatio 5150
collected and the GPS ; were 2

S of the rhino after stray U

e
tur
clat
. men rle7
I the observatlon of behaviour the terms and no av

. re our®
aviour wepe used from, the published l‘teratube v‘oet"'
like il > h.OSh, 19 : attacharyya, ]991) and fewagging’
s soi] llckmg, loca) migration, dive feeding, and dr

€ new) Or the Study,
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itat
s. habita
. ioural patterns,
Data analysis ta on different beha‘;]lioc‘;lly using Mlcrolftzfit
a )
The collected dz) were analysed gf}?% chaviour was cofr?gdian
utilisation patterns, etc. ercentage of eac rent activities 0
Excel software alnd' thee znocation for diffe
to get the actual tim
Rhino,

. Rhino were
- of Indian Khi! and
behavioural pattemISBreeding behavwl:lated
All the obsewefi es, such as (.a) behaviours were I The
divided into two basic ti}(;ir, The breed_lr;:% breeding pl.lrposes.oses’
(b) Non-breedif{g -b'e ha\ér associated “'mte d with breeding purp
to breeding activities h were not associa + ehaviour
other behavicziurti’gvev,:]l;gr as non-breeding
Were groupe

i e categorised for

Behavioural catalogl‘l'ni havioural pattemivivfer 1) Feedmg,is(t?():

Altogether 14 major t?ona] Park, thoselxlon-breedir_‘g agO‘l’l ®)
Indian Rhino in Or ang Na 4) Vigilance, %) (7) Local mlgratlo‘/i,0 o
Locomotion, (3) Comfort, ( play behaVlour,l 0) Courtship behZeding
behaviour, (6) Non-b reedu;g) Vocalisation, (behaviour, (13) B:-t from
Crop raiding beha‘{lours’lg) Breeding P 12y behaviours. Apa
(11) Mating beh;“?lo r)r’éreeding agonistic
Vocalisation an

: Under
orlSCd- |
Iso categ as (i)
in sub-types Were A% | ified, such
: ertain wer
these major types, €

. behaviour
b-types feeding ) H
; haviour three su t{l,nning- Und.er (ii) Grazing, (i)
locomotion be ing and (iii) Runni Browsing, i) Geophagy.
Walking, (ii) Gallopmg ified, such as (i) feeding and (vlh viour, five
six sub-types were 1dent1.n (v) Breast agonistic beha ¢ display,
Drinking, (iv) Dive-feedlis‘%i’c and breedln%rting’ (ii) Thr;:r comfort
Under non-breeding ag?ned such as (i) S1 behaviour. Un i) Resting,
Sub-types were categorised, ) Escaplfe . such as ( iour,
type i k and (v orised, ing behav
(iii)) Chasing, (iv) A ttt)a:ypes were categ llowing
behaviour, three sub-

wa . nd (b)
: d under allowing a
vod Wlng’ an Mud W
(ii) Sleeping and (l')"()j-\vhil:il(l)?xs, such as ()
there were two sub-di

jor types
. two major ty
, aVIOWL,  viour and (2)

e of breed'ng(tj)zfllrtship behaVio‘;es were
Water wallowing. In casd such as (1) hip three Sub.- ybehaviour,
oy behaviours were fou(ril ’under cO’ur?S and (ii1) Ch%ltr;iypes, such
huating behaviour Fouching, (i) Lk K into two )
identified, such s havibuewas cateBe aviour. (Plate -
Whereas mati.ng b:;; (ii) Dragging be
as (i) Mounting

~




0
N RHIN
OF INDIA

124 ECOLOGY AND BEHAVIOUR

Behavioura) Patterns :
A. Non-breeding behaviouy

1. Feeding behaviour
The feedip

ing
s di feedi
f different feeding activities, the
behaviours were agaj

, uch as:
I categorised into six sub-types, S‘ 5 during
1) Grazing; Grazing includeq the behaviour of rhin
grass intake using pr,

ion of sh°
ehensile upper lip during the collection h
grasses angd herbs fr

ng
om the ground zone. If roots come alo ded

eand3 it and discar
gets "Mmediately separated from it and

der tWIE°
ii) Browsing . Rhino Occasionally intakes leaves, t€l thi>
by raising its heqq

. ne. - .oof

at a horizonta] position with gr Ouuth- Iﬂclslcl)y

Posture, Rhing performeq inward Jerk of the head an.d moccasiona
teeths were also use uring browsing process. Rhino Oes-

Intakeg bark, fruits apnqg seeds of edible shrubs and tre1 const” g

i 1ij Geophagy:(Soil licking/ eating): Rhino ﬁequentgloi 1ick’;‘S,

Soil from SOme particylqy location of the habitat. The ol

behaviour

: ing the P ot
thing fopy, e Performed by using tongue. During t ap

. me 1 , aﬂd
arded it 10, ue tip, 1 il and const
1O that ingigor 1« \OM8UC tip, licked the 5o
OCCasiong)

so!
te ey
S Were also ysed to dig the selec™® . th
y Consume

: il lickin® g
Createq abulk of soj| itself. During soil | soi l“fk es
Spots P an Wide dep like structure. The same rent 17 g
: used by Severg] rhinog were also observed at diffe din
V) Breagt ) 2
activj - feedip

e
reast the
€ : Rhino calyes performed b st
= ) sucking y,
Same jp

: CS
ns

Imo>" .
I : Ild a rv
€1’S nipple, which was fo e 0 S o
uckin er's n: Orous anima|s, But, rhino calves ally ” 4
ack side ¢ l

: ¢

'om the ejther side and Occa:i/c;nc rlt.lzse
0d of 2030 p: < Sucking activity found to hess ont!
When the - {Nutes, OCcasionally, the proc© other

o started Moving from one place to
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'HAVIOUR CATALOUGING OF I
BEHAVIO s
‘L _.
A. Non-Breeding
Grazing
roe Touching
' Geophagy i : Licking
1) Feeding Breast Feeding 12) Courtship = Echasing
Drinking
Dive feeding ——
ning ‘ _
i l:&}:;king 13) Mating = |, Dragging
— 2) Locomotion e -
— Resting . Threat Displsy
Slegpiog iy Chasing
— 3) Comfort : Wallowing 14) Agonistic = ttacking
Escaping
— 4) Vigilance

Snorting .
: Threat Display

isti L s Chasing
~ 5) Agonistic i
[: Escaping
— 6) Heap defacation -

ur

™ 7) Non-breeding Play bahavio
— 8) Local migration
— 9) Crop raiding -
— 10) Non-breeding Vocalizati
— 11) Dandi or track follows

i ring
ing of Indian Rhino du
gu

atalooran ¢ National Park.

ioural C

; 2 of Behavioural t

Fig. - 8. l]) eF(;ll(l)l‘g :111131:‘] on-breeding period @
¢

9

itions.
ctive of water cond
rrespe

. re fo .
V) Drinking : Rhinos W€ d its mouth into the

ites, i o
Streams, ponds and wallOWf:eSlrtﬁinO immeLSe water. The drinking
During drinking pro}i:fis’it and engulfed the
Water body and suc

ing time.
- o and evening
. momlng o
ormally observed during technique of feeding
activities were n

ing is a . llisneria,
o ¢ Dive feeding 15 drilla, Vallisnel
vi) Dive feeding 'e]cjl“t/"god plant thnfi])\/lery often dive Into
under water or sub“:}‘:fr heads into water
etc. Rhino immerses
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deep water, bite and collect mouthful of grasses and resurfaC:
again. The grasses collecteq were chewed and engulfed ab°Y
water §urface only. The individual remained in water for more tha}:
tWo minutes for collecting food plants. The dive feeding behaYloul
Was very common ip mid-day, when Indian Rhino in Orang Nat-lona
Park was generally found in comfort behaviour. In Orang Nation?

P . . . i in
I.zirk, dive feeding behaviour was observed, especially dur i
ctreating monsoon ang monsoon season,

2,

€ movement

way .(0.5-20 m/mins) or l:ly ;
m/min), Those were such a
one place to another (Ga]
the basig of their moven,

into three sub-types, sy

i) Running; Runnip

one Particular direct;
action both the f,

atterns may be performed in 2 nofT:)O
running from one place to another ( i
$ walking fast to cover a distance fr0
loping), walking normally, running, etc:

o
el?t patterns, the locomotion can be divid®
Ch as; :

8 Was the very fast moyement of rhino ::11
on, keeping the head downward. While

y : stic
) g and non-breeding agofllur'
$s10n and a]gq in escaping and fleeing behavio

iif) Walking: Wa]king Was the movement of the body of rhin%

in a slow and st ore
and hing ~ieady manner by moving the alternate legs Of d
y.

nd legs, simultaneousl

iii) G i ing i ' t

) allop llopmg 1S a particular type of faster moveﬂ}en
€T runnin

than w, Iki 3 Ua
Which aha;ng’ l:iut Sk.)w & locomotion rather than fast runnmtg(;
disturh ? definite thythm whep, the rhi away dU°

ance from intruders sud ° o goes

Comfory behavigyy

e co - .
s lmf(;,n t{ehé\Vlm{r Inclydes the body postures with cessat
Phlysical activities or jt i 4 state of motionless b-oe

ez:; © Staying, The comfort behaviour Was,dwl

> Such gg Testing, sleeping and wallowing:

nto threg Sub.
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i iour includes the
i) Resting behaviour: The resnng'behiﬁdoiltlirorllngn o,
bat gy the body cither 12 Staﬁdh;g Oer l)ll)l?lfi:l:g resting state, the
: me.
but eyes were kept open all the i

il wi ir erected ear
Indian Rhino remained alert and kept vigil with the

i : he

Pinnae, ‘1o behaviour was t
.o The sleeping -

se . haviour: The s - iour, but the ey
moti(::l)lefsesetz:: %fl;enimal like the restlnglfilﬁ?s"lstate, the animal
of the animal always rema?ned cl d became flat,
Occasionally spread out all its l?}fe
50 it looked like a dead rhino- The &#C
Posture was completely absen h it very near and eve

Posture, a person could approac

the body.
iii) Wallowing:

ess of t i i i
" rhino remained 1n this

n could touch

joural posture
: :cular behavioura
Wallowing 1s @ pamcuhe water holes (mud or

. 1 t . jour
. : thino lied on ing behaviou
of Indian Rhino in VZ:]allcll;' t::ring day hours. Wall'owand (b) Water
Water bodies), espe ()M

. es :
was also divided into two tyP tum used.

. : ¢ Indian
Wallowing, based on the subst the process 1 which th

ing: It 19 ; in mud.
2) M‘fd s l(;o":l;%ld or rolled the'f bocﬁowing, the rhino
Rhino lied i . . During water W2 ter by keeping
b) Water wallowin ge body into the W& ater surface.
immersed its entir d above W
jon 0O
only the portion

e ;

The duration of both ﬂ.’;tgfwithout e
Minutes to several hours Wit d to be solitarys bu lac
Wallowing activities were foul erved in the same P
t© 11 individuals were also 0DS

ing W
. ial bonding
N0 age-sex specific social wa

d the imals

en other rhinos approa}che en other an-lnill 5
Same site without conflict: d up and kept V1 un
approached the site, thinos 5100 tion when found d open water
and without interacti®s - Rhino preferr ol
went away J that the Indiant They generally -
Observation showe s for wallowmg-to he water Jevel be f)n

:)Nr l‘lNetland Wiitlhl lgr‘isf:ater wet ands UpP leeping

allowing in shallo

ith s
was same Wi
half of the b ody. The wallowing PO

occasionally, up
e Howevef,

sture
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deep water. 1 ECOLOGY AND BEHAVIOUR OF IN
N r) ite and
?ﬁg‘:-sThe grasses 00‘13](;2::; mouthful of grasses and resurface
two surface only, The indivi were chewed and engulfed above
was minutes for collectin ividual remained in water for more
F’arkver'y common in mid.% food plants, The dive feeding behavio™
Park Was generally found ay, when Indian Rhino in Orang Nation?
FEtre;tid;:ve feeding beha\lzli1 comfort behaviour. In Orang Nationd
) & Monsoon apg moﬁ"lsl; was observed, especially during
. on
Locomotiop season.
The o
i Comotion .
locglr:)loifom. one p]aceb:(l)lawour is the movement pattern of India?
Way (0 51?2116 mf moVemen?l;)(:tl:er for their daily activities- Duriﬂgl
M/miny, Ty Ri0S) 0 ems may be performed in 2 197
n). Those Were)chEy running from ons place to another ( 100
Other (Galloas' walking fast to cover a distanc®
Ping), walking normally, running ¢ on
’ 'vided

the basj
, SIS of thej
into thre €Ir movem
€ sub- ént pa
b-types, such az- tterns, the locomotion can be ¢!

i) Runpj
ng: Runpj
* Particuler qor. 8 Was th L eoin
action ular direet; € very f; rhino
Way a bOth the ore lectl()n, keeping tll;ye haSt movement;f ile in
S If they were °8S as well as hing lead dowmla:art.'n oy
i egs were kept !
¢ waS

One

uri , alr g
po eSSi()n and : th breeding and non—breeding Oﬂistlc

' Wall: {y O ! o
in a g a"(lllg: Walking w f the bo for
a as the movement of t y f

and hi an Stead
nd legs, simu]i,ammner by movi
neously, ving the alternate 1e8S ©

G .
1 Walkin g Galloping ;
Which py. but Slowep 18 S @ parti - oveme®
distygt, as a defin; er Mnning Jo,, Cu.lar type of faster mo i
ance from te rhyth omotion rather than fast t0
ué

Om w
Intruderg sudde}:;;,1 the rhino goes away

rt behaviOur

mfort
haVi .
. Our
POsture rﬁ?yswal activﬁlicludes the body postures with
0O €S or LN 0
€ Sub. abe Stay; 1t is a . ]655
o e T Tt e
S .
restlng, S]eeping and wal]oWi“g'

essatio”
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aviour includes the

ondition on ground,
g state, the
ected ear

posmlr)eReSti“g behaviour: The resting_beh

ut e of the body either in standing Or lying ¢ :
Ind; %= bt kept open all the time. During resting
an Rhtino remained alert and kept yigil with their €f

Pinnge,
i) Sleeping behaviour: The sleeping beha
g behaviour: }; e aviou, but the eyes
the animal

mot;j :
of tiloenles.s state of animal like the restin .
animal alwa . od closed. In this state,
Occasi ys remained clOS :
SOC;S; onally spread out all its legs Of the ground and b'ecalm'e ft]l?i;
Posty ooked like a dead rhino. The alertness of the an.lmez1 in Lo
p()Stuie was completely absent. When the rhino remain® in
the bofél’y'f1 person could approach it Very pear and eve
ar beh

iii) Wa“Owin . . art'Cl,ll
i g: Wallowing is 2 P 1 o
Watedlan Rhino in which the thino lied on th¢ water pole; :ﬁ::iour
Was I bodies), especially during day hours. Wall_owmgd ) Water
Wa l:lso divided into two types (a) Mud wallowmg an
wing, based on the substratum Use™
)  Mud wallowing: It i the proces
Rhino lied in mud or rolled tei"

yiour was the

avioural posture

s in which the Indian

dy in mud.
ter wallo ing, the rhino

b .
) Water wallowing: Dunng' e water by keeping
immersed its entire body into the water surface-

T only the portion of the head above aries from few
Minyy he duration of both the tyPes of wal_lowmf ' ost often the
Walloesf to several hours with Of without, e t‘occasionally, up
to 13 Wing activities were found to be solitery: * ace. Howeveh
0a Individuals were also observe in the Samju;r)in wallowing:
ege-sex specific social bonding was 10 pe the shared th

en soitther rhinos approached the wallllowed .Slte’ like clephant
a € withou ict. When © 71y
DproaChed the sitef, :}Eﬁg;?tood up and kept v1g11 O\;e;mfortable'
Went away without interaction W

Q) . . . oreferred ©
bservation showed that the Indian mTohg y gon call found
[lowing: "~ jevel beloW

T w

Wal Oe;:zl'and. with grasses for W2 0
balg of Ing in shallow water wetlands
the body. The wallowing postur

Sa;
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and restin
sting postu i
stuck into the er:i Vzj:r}:cli]el?]
the

partially m
ovabl .
place for wallowei'n;he rhino

e low )

“Ppefr pmition. @f fife body remained

was al portion of the body remaine
so found using only the mu

4. Vigilance

Vigilance
almOSt a was the soli '
etc., norr;y Other. acti"itiestall;z behav‘mur of rhino, neither erforming
continu Ny social interactj e feeding, runnin S b p i
During O‘fSl'y watched the l?ﬂs. But it Careful]g’lWa ing, Slee;;ng’
around f\‘]lgllance, the rhin Intruder or tried tz ;)Oked aroun
either in or watching the 0 erected their head ocate the §oun :
the dire vertical or h °rizOSltuat-Ion' The edf o and moved in 20
The e)',-:jthnS and tried trltal direction. Som I:'mna became (T,recte
S and ears wer 0 locate the Source imes it moved I l')O
¢ used during thee; rzf; soundf or O'?Jf:;é
ess of viglid

behavi

. LO\ur. Du 1

mild sg ring vigilan

L. The rhinﬂc;;’)the Indian Rhino occasionally produ®
' 08§ w casionally pro uc

Al in pregey
. . c
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S. Non- .

Non_:ree(?lng agonistic behaviour
the Indjan Sﬁdmg agonistic behaviours Were those behaviours which
3gainst com o possessed for performing threat and threat displays
defend frompetltc’r to chase other intruders from his territory Of to
female rthino unwanted competitor in' its own territory. Both male and

performed agonistic behaviours. The non-breeding agonistic

chavi
our w; .
as categorised into five differe

1) Snorti i
orting: Snorting was a kind of agono
k... khaawk...

SO
lnterval;1 r;d by producing khaaw
Y adul or protecting its own territory: [t wasaV
" t female or male.
by th:)doT hreat display: A kin
Sound) foTll?ar,:t individual (erects its h
ei retending to att
ing approached. g to attack the oth
iii s il
Which l)le(ljhasm.g‘ The chasing was a tyP® of aggressive
of thing ped displace one rhino by another. The strong individual
Thing to geg‘erauy chased the weak rhino Of adult rhino Of sub-adult
iv): istance longer than its body length.
attack on tt}:ac'k: The agonistic behaviour of rhino, which is physical
e opponent leading to injury of the body: During attack,

generally used incisor teeth and its homn. The attack may be

Perform
ed from backside of the animab Wher ¥

d .
ring charging,
A% .
part ir? f]i:“apmg behaviou
: ight. The weak animal wen

Cither .
ran away or showed galloping behaviot

pheno

m .

enon observed among rhinos during non-breeding season.
non-breeding and breeding

T
'f‘gonistl;: ;:}?;a?teristic features of both non
In case of o viour are almost similar. The differences Were observed
the mal pposite sex aggression- en the estrous female refused
¢, she was also seen attck he same time.

stic threat performing
sound at regular

With
ocal dominance

d of physical aggression eXbressed
cad, ear pinna, making a mild

er individual approaching of

behaviour

r: Generally, W¢ animal never took
y animal,

t away from nearb

r. It was @ common

ing the male at t

6
- H
eap defecation behaviour
to defecate in a particular

Th . .
lOCatione Indian Rhino had a tendency
, and as a result of continuous deposition of dung at the
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Zame spot, led to form a hea
: he:z;;/ll.our Was possessed by

Al;lto was to defecate ¢

oget

different Elolcl?(rs 7o6f Iglrr:bers
dung heap wag found inn%I

P-lilse structure. This type of defecation
Indl‘fm Rhino alone. In all study blocks
nly in the form of heap structur¢.

National Park. The highest number ©
ock-2 (Fig: 8.3).

I]I||I
T
L o
< 4 T

23
J 4 5
-67
8910 11 12 13 14 15 16 17 18 19

Fig: w—’/
3: Numbers of rhing dongh ock number
€a

Ps during the study f in di ol
ound in differen
of Orang National Park Yo

12

—
@ (=]
L s

No. of dung heap
o
i

1

Secuee

7. N
on-h ;
The rhil:: d"llfg ) behaviour
ca i
heir mog, t, when performed the non-breeding play behaviour w'lth
. 11

she wag engag

Ly S proces
Mother apq retume:l,l::cekctalf
: 01

ed in grazing, wallowing of ' omm
ran to a short distance away er’s
ts mother and touched the moth

Oveme
nt Or mj §
Was cate Cte arleg;itlon behaviour of rhino from one natufal
. 0
: 'Sed as Joca] m(i);l:tr- Natural areas outside it bounaS 7
l . . .
on. Indian Rhino in AsS3™ per

1

Was evig Nally, the an;
v anima] ¢
hat Fndig, Ry 0*eTed more than 100 km distE7 10

in A4 ge no :
In diffe, ’ areag €speciall Migrated from Orang Nationa!* nce
dthe

atnj ;
Sstic o asons. Dyrip, Night times or travelled to 1018 %}
I Cultivateq cropg this behaviour, they normally T aid®

S

of rhino dung heaps were observed in
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Table-8.1 : Records of local migration behabiour of Indian Rhino
in Orang National Park.

Distances of stray out
Aerial
Date Age- Location distance Final Remarks
sex (approx.)
Au - |
gust, 1988 AM [Mangaldai Town 35 km | Sent back by
(Sericultural Farm) the forest
official of
May, 2007 o -
ay, 2001 AM |Dalgaon then to 10 km | Died due to
South of Kharupetia Human
— atrocities ]
Oct., 2003 AM |Bhuragaon 08 km [Sent back by
crossing the fprcst
Brahmaputra river official of
ONP
[ Stayed therc [Rhino (l;i”cd
an
luly, 2004 | AM |Chereng Chapori/ | 45 km rfrc:(r“m(: o ?n'}zmd
Garubandha area cant baék S
_ t—[Semtbackby
Sept, 2005 | AM |Kharupetia 10 km thft;~ Cflc;eztf
; offi
{\ crossing Dalgaon L’/@P”/

:oration of Indian Rhino was
B e t from the population

t ou
ddenly Wer % ey and retured

leted their jou .
g dividuals were found straying

dult male. Majority of
son and only one was
t was also found that

The study found that the 1
a common phenomenon. They st
to other destination but never com
back to the park area. A total of four in
out from the park and all of them were 2
them were observed during the monsoon €2

observed in the re-treating monsoon season. I

5 on and a few
most o .. ce during flood seas 141
f these incidents took pla ted with the competition for

in the winter season. It may be associa .

Teproductive resource thaty resulted in §tray1_g Ol‘l1t ;%T:d%itﬂ;
Wweaker (low ranking) individuals or they intentionally D o find
the population in search of mate- This needs f}lr(tjf}efds alsyof e
out the reason behind stray out of some of the indivicd! e
from the population. However, most of them, who straye

the population, became victims of poaching:

Se=——
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Crop-raiding behavioyr
il During field surve
tlages, namely Bor

Be21mari, Ran B

. s found that the crops of neighbourie
about gagara, Bhabapy, oop, Phata-Simalu, Gariapatha®
0.5 t0 2 km aerig] pur, Chandanpur and Bagoribari, locat¢
Park, were raideq py | fal distance on the northeastern si do of the
of Indian Rhing Way ndian Rhino each year Th,e_’as ern snb eh g
gvlﬁicliantlﬁge vas dg:gii?:;:s i °’°P-rai&ingliehty§3{éﬂr “Most o
€ the raidj itin . g
Vestatng, 2142 OF vegetables g mas oo o P4 G g

N
ok cci)ust'ructura] Construction (
n rng study periog X
as for Crop raid it

perlofi. Occasiona]

_ 050 :Uilding) was damaged by India"
ing activity vy e adult males visited 1

whi :
ly, femaleg witﬁmh was performed during N
> V1t calf were found moving arou?

and a honk |jke so

brceding diplay, gripe 2

rhino pro dl;ceegh. -) was produced. Again, during
non- g . The intensity anda whistle like prolonged sounl

d was shorgey duration of vocalisation duri"®
uring "0n-breedt.ha“ the breeding display- T
onds, But, j INg occasjons persisted for

1t cont; X
40-70 seconds) dntfnUed in an average ©

ur :
Ing breeding season.

more t
han 20 e of

Mminute (Ran go =

2 behayj ,
owed lour of creating path 1"

other, This behavi every time when they trave
+ Study revealed that the India”

e dand; :
* 0 all habitats of Orang Nation?

t (9]
jled
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in wetland. Similar
in scrubland
s-crossed

habitat, not
Kk was also observed

re zigzag and cris

Park. These were quite distinct at
characteristics of dandi or rhino trac
marshyland habitat, but, dandis We
Mannered in marshyland.

Bl‘eedin .
g behaviour . . .
d by Indian Rhino during
pestoles ) were categorised

5 The behavioural postures o PUIPOSES
reeding season or only during breedlﬂsgor;‘ breeding behaviour were

as breeding behaviour. Two major type el
Categorised, such as (1) Mating an 2) Courtship behaviour.

12. Courtship display [

beforeC?T:l;:iS:g fl?l?: f(:?litship behaviour Was divi

Subdivisions, such as:

b (i) Touching: Touching b
Y two partners by rubbing t

female) of Indian Rhino during P

d adult female
ded into five

formed
i as found t0 be per
eglav;g:;\; s (by adult male and
e

; < qetivity continued

air formation: 11 " curling of
S-e Veral minutes. Flehmen (smelling of fema;e lgf)r:llltsl)ri)r} the female
libs. The bull Kept ts chin on the TP % 1

: cases.
Alter acceptance of the female 1 all observed gy P
After touching, the next behaviour observe

body of each other. rved as an post effect

(i) Licking: Licking behaviour % ‘(’)tr’sf‘;male hino with their

of touching behaviour of adult m?:)eo{il;n;(;rts was perforlned rapidly
go

E‘”ehensile tongue. The lickin
Y the opposite sex. - ur WaS
(iii) Chasing: The chasing behavio breeding display. During
ehaviour when it was performed durmgd:n female and the male
this process, the adult mal® chased the 2 ing this process:
Was running after female with very B!
H or

b(.)th the animals covered Somef‘mes rnaccessxbih
distance, This was an act 1
female for potential matine by an - (ay were 1ecOf

A total of 31 events of m te
the study period, of which 87 %2°f % (Fig. 89 W
by the adult male, whereas only 12.

art of courtsl.lip
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12.1%

Courtship, regyltin. :
mate. Again, it ulting in physical attack by femal®®

; S rec
during Courtship,

13. M

eived miney

. €N courtsh;
Submissive ang 5 hip display
was foung reed for m

tob

atin
N € C
8s (i) Mounting ax? mPleted

- d (i) D
(i) Moyps; fag
the fema)e 1:1 n8: Mountip

brOke d0wn' Se, MOuntin

ith tw
ging,

. c 3 g wa
COpulatioy, PUrpo eepin for S t
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87.9%

\l?:’]as obserYed that the male and th°
Jury, while approaching each othe’

O sub-types of behaviour; su

n
he process of riding of malef(:)f

g8 on her flank (Ol' rump) 1] it

cont;
Ntinued fo more than hours U?

| 0
viour was found to be the aCtied
ino, in which the female 2" 4

an -
©€ more thap 60-150 m. ("~ § of

Sgr?ssland, scrubland, wood walk
> the male generally could 1
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. he substratum.
properly with their two hind 1egs being draggedtagzv;rtosg enough t0
This behaviour indicated that the fema.lle mus 0% S0 metres on the

drag the huge male body for a long dls.tance
rough surface of the tracks in the habita . unted immediately
After completion of mating the male %‘S?:tered into the tall
and the female slowly walked away af

Je started t0
grassland, and disappear d i
graze at a distance of about 5
male immediately after mating. Bub
males stood there for at least 3 minY

e ed after comp .
No further association Was observ . pehaviour were Very less, 1t

ighti tin : during
Although the sightings pf & more in numbers
was observed throughout the Y&27 and8 o Tris in icated that the

February, October and December (g.ig : se:as.on.-
Indian Rhino has no definit® breeding

WO
il e oros in Orang
I

mm— p—
: - i is haviour of
Fig.8.5: ation of mating be
£.8.5: Monthly varia National park

14, Breeding agonistic behav'ioul‘ ¢, Indian Rhino disp.lat);i
Like the non-breeding agonistic b° oo reeding agon‘njs -
agonistic behaviour. which ¢2% L9 }::‘r/iou dispies oz ngn'
. ' ’ .stic be . i features
behaviour. This typedOf_zg‘:l‘Slsn acteﬂSt_‘ctigeaehaviOur were
male individuals- ing agoms
broc ia;ngda;i:;lt‘:c pehaviour and preeding .
ong Indlan Rhino

almost the same.

Very less numb
was obsérved in Orang
aggressive behaviout, r¢0

st 3 teracﬁol'l
er of agonistic A of the total 7

Natloenda durin.g stud)’ peri0d9

31 agonistic

1 episodes of
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— e

10.40%

14.90%

47.80%

26.90%

1g: 8.6 . Modes o BThreat OChasing o Aftack

f aggressi
. ) 10n of Indj ;
Interactions fol]ow Indian Rhino in Orang National Park

resting and | ed by 15 vioj

I nd lowest, igilance, : ,
Ocomotion (Fig: 8.60)ne aggressive behaxlfilofeedmg, 8 wallowing, 2
norting was the mo:trcWere observed during
pre : ommon (47.8%) type
snort: t was a] asmsgs (?ig;(?sslon by Indian Rh ino
ac:)‘rt.l Ng was the com m %) and attack (10.4) (Fig
Ivities pattern (Fig .n;;o; mode of ag;lg agonistic behaviours
. : 8.2), ession during all major

of the behav;
. . aviours : val .
v of pers
ictim of poacherg Indian Rp; Pectives measure. Again, S0mM¢
Durin . y
distanc & mating (i
€ Q & 18 la
often re(:efvze ::e S or evzny’ f:male n()l'ma“y run higher
YR, Phygioat 1r o C T € In doj s up to a hig
ysical | \ury, §i oing thi s
i Sinee me B WIS, b iduals
Uryisa fice Mating takes pl‘;::\;‘t\l\lic:?;:o‘ﬁlt

O.ccas‘i(mau lury js g OMimg
Its N phenomenon of Indi 5 i
of Indian Rhino, W
ub bY

51N de
Cubg a n ath, A ai
e fo Phenom gain, the predation of rhino ©
hino

cub e 5t n thr enon in
Natioy fger ag L nout the ye Orang National Park as the f
. onal Pary o also reporteq ar. This predation effect 01 !
by Talukdar (2002) in Kaziranba

cubs

Of rhip Uring ge M. Again, th
0 Cubg 4. ~250nal flo € mortality of Indian Rhin® .
ect!

rin 0d in e,
og S€asona] f1, (.:h year. Therefore, the Pro
nstruCting hi odis very much esséntial in we!
ighlands or platform

B
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sweat glands in rhino skin leads to
dian Rhino during warm days. This
he body temperature s well as

rigOrThe presence of very less
el ous. wallowing activity of In
exop(;wmg activity regulates t i i
o rasites of their habitats. In the present study, the [ndian Rhino
nd wallowing in a solitary manner and occasionally, UP to 11

in i i . . . .
dividuals wallowed in the same wetland within 2 minimum distance
owing activity of Indian Rhino

0
wf a58~;;) metres. This community wall an R0
(1991 so reported by Laurie (1978, 82) and Ghosh (1991)- e
Can ) states that under very stressful condition 'moFe than onel; ino
Wanoccupy wallow pool or they wallow in .solltarfl)f cow ca f:)arn;
fe OW together. As the duration of wallowing activity varies 1T

W minutes to more than a hour without any break., hence tl}e
5?"‘_Chers take the advantage and 8° for hunting: Again, whxlle in
d 8ilance, the Indian Rhino keep watching any intruder for a long

llllratnon without moving, so, poachers are successful t kill the rtpx;;).
due. occurance of wallowing behaviour of Indian Rhino espgma y

ring day hours indicates that the rhino
achers. Dutta

Protection fi
rom large pretadors i p .
eported in his study that rhino seldo™ wallows cliurmtg Esel;t gﬁ:;sg
a1l sta
the summe’ dawn to dus

one wallowing is highest during
' er. During monsoon, Indian
the lPOsture of wallowing is simi
Othefwer portion of their body rem
upper portions of the body remains free> 1 ' with
‘i:tosmfort behaviour. It also rolls in the mu by tothmE tleet:]; gy The
stubackbone portions and mud stacked int0 their who .
helcked muddy cover over the whole bodY of the ot the Fhdisn
?S protect disturbance from fli om that,
usi no travelled from one place t0 2
In d‘_‘g same track and this track follow ¢
fonlan Rhino poaching. The poachers t :
the oW behaviour of rhino and setup 2 pitfal trfig in
animal very easily. Again, f the poachers identtt ;
‘li{lllndl (track) they monitored it for easy Shooting. SlIl"lllaI' l}k';.the Indlla:r
1no has a tendency to defecate in 2 P2 jcular p01qt. This pecull
becoming victims of poachers.
SO frequently found in

Rhino wallows from
ing 0

ar to that of sleepind :

ains stacke into the mud while

nee it is @ part of

A !
es. AP o within thet

nature of Indian Rhino also helped them b€
The local migration of I

ndian Rhin0 is al
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. 1. This

Orang National Park as Teported by Laurie (1978, 82) in Nelfrlch for

isa Very common behaviour of Indian Rhino that they _S; L aurie
suitable habitat in order to re-establish a separate population.

: jan Rhin0
(1978,82) also reported the local movement behaviour of Indian K
in Nepal. This local migrati

competition for mate resou
over adult females durin gm
Rhino go out of the protect
fall prey to poachers,

. . new
The finding of crop depredation behaviour of rhino is 2
dimension of thr

male
Ices or dominancy of one stronf,‘;.}n dian
ating. Although, a large nu_mber 0 oftelt
ed area for searching habitat, they

T dian
inos that may lead to killing of Igvi e
ino in near future, Therefore, the park authority should pr

: : : i fring®
Special attention towards €rop depredation of rhino within fr
village,
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CONS
INSERVATION PERSPECTIVES
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_ F INDIAN RHINO -
For susten

ance and survivab;
;::) 'ttessential and it \I/lz:rviiavabl
ltat. Even the populatisort;r

lity of a speci

om SpecispemeS, certain requirements

habitat may haye g; of the Sane]s o speeies and habitat

Therefore, it js i‘r;;3 different requireme species living in the same

the species and th, portant to know Certa?: tb in different seasons-
i n basic information about

revealed se
study on th: ehr:rlnaesf:,fts of the conservation
5 e s v s e o
tiiitrh er. home range, indicating
vealsd :llily ac.:t.ivit.ies. The Stl.ld}’
Indian Rh'e utilisation of specifi®
ino. The wet grasslan

hy and w
Han ~ Wel pragg .
i lile Other hyp land) selected by the India®

1abitat for £
At fot feeding and other activitleS-

€S more t
1ne
t ) on feed;
th he Primary re N eding Compared to other activit
> 1¢ Indian R duirement for survival of ula
val of a pop

€r activit
;;tles' Therefore, the gelection
on of fo():jlreas may be determin®
and other welfare resoufces‘

4 as thej

i r ho

1 . me

ty and distribyt; ran

* duration of time, while they undergo Vi

¢ .
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t of grassland habitat are

H g
ence, the conservation and managemen
the Indian Rhino in the

t .
he prime tasks for the conservation of

Brahmaputra valley.
issu Besides these habitat factors, the number of spe.cies lc?vel
S des also plays a major role in conservation of the Indl.an Rhino.
h y on the behavioural ecology of the Indian Rhino indicated that
¢ Indian Rhino itself is partially responsible for the poaching
unal defecation

Instances, owing to their inherent behaviour, like comm
ndi) follow behaviour. Moreover,

1 :
N a same point and track (da
e same spot for a longer -

Indj ;
ndian Rhino has a tendency to stand on th long
gilance and wallowing activities.

poachers.

tendency to-g0 ©
oaching threat. There are

ino that have a negative

the most remarkable
behaviour is the characteristic M@ ur. A large number of
ma!e rhinos often get injured during mating and occasiox}ally lose
their life. Since the mating takes place round the year this type of
Physical injury is very commoﬁ phenomenor- Simila-rly, the crop
d?Predation by rhino has reached its peak nowadays 11 the fringe
Villages of Orang National Park. This typ® of behaviour leads to a
Negative impact on the people of the fringe villages and hampers
the conservation initiation Of [ndian Rhino: Therefore, the pa.rk
Management must give emphasis 0f the species evel issues for Its

Conservation.

A. Rhino at risk
eresponsibl

of A number of factors ar }
Indian Rhino. Lack of proper planning an
o the increase of po

‘(30)“36rvation of Indian Rhino Jeads
a) Risk i 1 .
at habitat Ieve ponsible for the shrinkage and

d A number of factors are res d habitats such as:
egradati tland habI1tat> '
ation of gfaSSIa“d and we jon of grsssland habitat

(i) Grassland habitat : The success :
and the occurance of invasive weed species of the grqssland habitat
are the prime risks for grasslan habitat in Orang National Park. As
the controlled burning is 7Ot regularly practised by the Forest

ﬁ:ii 4 _result, rhino often falls prey to
ividuals of Indian Rhino have 2
SrOtected area, which also increase the P
everal behavioural peculiarities of Indian Rh

i .
mpact on its conservation. Among them,
ting behavio

¢ habitat degradation
d facilities for
aching.
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Department, owin
become very fast
grassland habjtat
grassland habitat

agnctiothffinanclal crisis, the natural succession has
of Oranw?\?d}., plant and shrubs are invading th®
has beengh ational Park. As a result of this, the
resources. Since Oy shrinking, leading to declination of foo
bank of the river B ang National Park of Assam is situated On the
The flood water Cara_hmaputra, it receives annual flood each year
the grasslang habitartrltl%s huge amount of silt that gets deposited "
nto unfertjle dryland’ ea‘_ilng to a conversion of marshyland habitat
habitat, As the Indian Th.xs dryland ultimately turns into a woodlan
thﬂ. conversion Ofan Rhino s purely a grassland dependent species:
major threat tq theglraS‘SIand habitat into a woodland habitat 15 2
Again, the Jar ndian Rhino in Orang National Park.
Species weed Specge‘sflale Invasion of grassland habitat by invasive
165 1s the second largest threat to Indian Rhino

habltat in

Ora :
valley. The pri:;ge Ii\;itlo-n al Park as well as in the Brrahmaput"®
;p., Leeq Sp. etc. Th:SIVe weed species are Mimosa sp., Mjkenia
ood availability but ¢ weeds are not only posing threat to the

e Iso hi .
(ii) Loss of wet&f;?, hmd-e ring the growth of grasses-
Hand habitat : The siltation and aquatic We°

e si :
)'ac;rl:tel? azd reduce rhino habitats. The excess!*"
(b) Rigk Park leads to a decline of availab!

() Lack o
ack o
rang Natjop, artificial yas
al p ) Icial raj .
meber of wild a:irk recglves an annua| :]eo(:)g latfgrn;:; t
pl;?f" Apal:t from th ;1?1115, lmCIuding thino stray gi: of}‘/ the’ pro
wildlig, p;nSi(lie the los-li‘i:rll(g()f highland or artficially built ™ ¢
; pulati ) are S
Nationa] Parkatlom Again, as therea:r: ict)he park;f le_?_c::c, toinlosr
rescue facilities
ber

of Wild apim.; the park author:
animals, incpyq; hority often fajjs o save a large UM

(ii S . ng rhj
from fr)in Pereafllllng 0 iiea;:: tc alves during heavy flood. e
e Villa S 10 wild anpj g tic c@
am?)?]ently’ whi gess :nter into the Of:nlma]n\lls.t . Dc:ln(;)sark
i . ation
g Wl] an]mals' Be:ut,ihe Spreading OfCertgain ContagiOUS dise ez
€s, cattle Vaccination in the fring® vi lag?

gince th°
he |arg®
tect®

CONSERVATION PERSPECTIVES OF INDIAN RHINO 143
financial assistance by the

is very poor, owing to lack of proper
higher instance of disease

Forest authorities. Hence, there is 2
contamination from the domestic cattle.

(iii) Insufficient manpower and infrastructure: The numbers
of field staff to protect the park is very less. Again, the lack of
proper infrastructure, such as sufficient forest camps, vehicle with
adequate fuel supply, wireless sets for communication, arms and
ammunition, etc. leads to reduce in patrolling efficiency.

(iv) Lack of proper conservation education : A group of

wealthy people from several Asian countries has superstitious belief
al and medicinal value. Hence,

that the rhino horn has some magic . .
the demand of rhino horn is very high which leads to a higher
poaching activity for horn.

(v) Law enforcement : Proper eniors
been taken up to control the poaching and 1

and their trophies.
B. Conservation recommendations

forcement of law has never
llegal trade of wildlife

(a) Habitat improvement
(a) The rhino habitat can €as
controlled burning of grasslgnd
like Mimosa and other invasive

habitat. .

(b) The manual clearing of Watef hyacinth from the wetland
habitat will help increase the open water space.

Mikenia sp.

' Leea Sp-»

(c) Lantana camera, Mimosa P
) and other unwanted plant specics that grow on 'th% bfank
of wetland should be removed by uprooting it before

fruiting stage.
(b) Habitat recovery
(i) De-siltation of
manual remova
bulldozer, may be use
(¢) Species recovery
f highland of

1) Construction 0 '
lying area in Orang National Park ©

ily be improved by regular
and uprooting of weeds
trees from the grassland

and eutrified wetlands by
ud depositions, using
losing suitable habitat.

the degraded
| of the bottom m

ful to recover

raised platform in the low-
o check the animal
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mortality during heavy flood.
2) The translocation or

rhinos with other pro
th

-female
exchange of some of male f;:ase
tected areas of Assam may in
© genetic diversity among rhino population.

ic cattle,
3) Regular vaccination programme of the dOmeS';l: ding of
present in the fringe villages also reduce to spr
contagious diseases. K
e cheC
4)  Continuous rescue operation should be initiated to

take
the rhino mortality during heavy flood and also to

g . Jation
care of orphan calf rhino for increasing rhino popu
in Orang Nationa] Park.

(d) Formation of Anti-

. take
1) Formation of special task force who can actively
part in anti-poaching operation,

-ogSUTe”
A comprehensiye Conservation network and preschec
building cg|] may be built up among the villagers to ¢h*

. 1 Ohce
illegal hunting during flood season. For this purposet’ ({003
authority, district administration, Village Panchaya

LAS)
Body) and State Legislative Assembly Members (M
may be involved.

To Maintain 5

Poaching Network

2)

ow the
3) Proper rhino mortality data, to k:s.
methods of poaching gt different protected are

to
: ! . sage

A regular disseminatiop of the conservation mes tion
the grassroots 1

) ca
evel of the society by supplying edu oup
Material (poster, leaflet, conservation charts, etc')’]iglo
d.l SCussion, Popular lectype at the school level and 1€
sites (temple, Mosque, church, etc.).

4)

: and enforcement, to save the Indian funds
and thejy habitas, Unfortunately most ’of the conservatio? asure
get diverteg to infrastructure eVélopment and protection mes was
Very negligible amount of duantity of the conservation fun%®
Spent for habitay and specieg Mmanagement. Hence, t.het le

authoritieg Must give more €mphasis on mitigating the habltaride of
a“‘i:rl:]ecies level crigig to conserve the Indian Rhino — the P

. . .
.
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— SUMMARY

Rhinoceros unicornis
c ga herbivore species,
t}? : fZirilet(ri' to a few protected areas of India and Nepal. At present,
habita: ibution of Indian Rhino is confined t0 Himalayan Tarai
Bopy S (Chlt\’.van-Rapti Valley) of Eastern Nepal, Jaldapara and
BrahnTara wildlife Sanctuary in Ganga-Teesta Valley and
Pabit aputx:a Yalley (Kaziranga Nationl Park, Orang Nationl Park,
i :fra Wildlife Sanctuary and Manas Nationl Park), Assam: The
of the Ith? prese_nt study was to cover the ecology and.behawour
follo Indian .Rhmo in Orang Nationl park. To achieve this goal, the
Selec\:lqg objectives were taken, such as (1) to find out the ha'bljcat
bud ivity, habitat utilisation pattern, home range and activity
geting of Rhinoceros unicornis in study are? in different seasons
feeding behaviour 0

of
;he year, (2) to find out the food habit and _ :
noceros unicornis in the study area, (3) to investigate the

22&?";“31 activities of the species Juring breeding and non-breeding
Rhi: s of the year, (4) t0 find out t ¢ factors of Fhe
S :C_eros unicornis to draw the nabitat specific conservation
gies for this endangered species.

s MThe study was carried out during the period fro:n April, 2000
total arch, .2(.)03 in Orang NP (92°15’-92°27/E, 26°29 '?§°40/N)~ A
eve of minimum 10 days per month were spent to Vistt each and
m ry corner of the park. The field study was conducted using
fog:or vehicles, bicycles, country boats, elephant back as well as o

. During field visits, the sightings of In recorded

Th )
Lin;enGreat Ir}dnan One-horned Rhinoceros (
. 1758) is one of the most primitive“ me

peci

dian Rhinos were
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with their numbers, age-sex, GPS locations and habitat typis’
whenever sighted. The data were further analysed to find out tle
daily range, home range, and habitat utilisation pattern. During fi¢ 5
visits, the vegetation samplings were done covering all the habitd

on seasonal basis. Again, the sightings of rhino dung piles 2"

occurre_nces of any Jess frequent opportunistic behaviour (?-%’
ageressive, reproductive, etc.) were also recorded in each ViSi“
Various standarq methods were used during survey and analyst*

o oot of
. Chapter-1y emphasises on the home range and territoriality g
Indian Rhing ;

e
In Orang National Park, The study found that th
adult male had

range pattern, whic
The adult male had a larger home range size (7.67 km?) com'part’in
to other age-sex classes. There wag a distinct seasonal variatio?
home range size i

. : also
In different age-sex classes and it Was

overlapped among differep : ns. The
i t age- the seasons: *
Indian Rhino shoyeq g¢-sex classes in all

isti ing

period, by distinct territoriality during breeding and foreago ’
o Ubpossessed very Jess teritarig: i llowing P

The territoria]ity wa ry erritoriality during wa s

u
s found to be strong between same sex 8r°

) . ceés
than others, The species maintained a djstinct spatial distan

. . . . i ' ce
E:ttv\:,een t:vo individuals i thej, daily activities. The spatial fdlSta: e
P ;:e,l,l' mfilg-male” individya] was higher than that of ¢-femnce
wasaoi Individuals, 1p case of female, no such territorial def‘iere
S . . . 2
erved during 11alng period, as ng such two females W ]

observed during mating g; s torritor1d
1splay, “« g »” territt
defence wag higher ongl iring o e “female-fomale

0
aled Al
the study area, 25.93 km2 2.9% o th\j:vats0 ?(l:ch?).iill lt()r}I’ldl'y ;a};
t grassland (bop marshy and wet) 16%)
» short grassland 14,5 km? (17.8%), 10.75 km’ (13-S ¥

km? (7.7%) and water bodies and 0.5

- AMong al| the : he area © v
) was Covered ater bodies, t ot

Y Y stagnant water bodies, and 4-3 the
oWIng rivers anq Streams. The study revealed that
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. in the study
jor habitat types In UK N
. : ilised altogether five mj land, (iii) Tall-
B et () o st
s . d (V O ¥
iv) Wet grassland an . logy of Indian
graSSla}r:d, (W)VI dea?: with the food f:lnd fee-dlcl)lgu::g ?ng:ximum of
Rhi N  Orang National Park. Indian A 7 889% tall grassland,
B land habitat, followed by 'd and only 3.64%
41.41% wet grass g'es 8.08% short grasslfﬂlg.tat utilisation was
18‘93;)/" ;V‘;te;.t:? lse;sonal variation of habl
woodlan apitat.

observed in both male and femalc. ecies of shrubs-herbs,

7s S
A total of 75 species of grasses, 2 p'es were identified as

i t spec! P
27 species of trees and 9Iacc11l'lartllcR}l)1li?12> irrl) study area. Of the 7
i f India
a food plant species 0

: less than
. d a relative dOm‘_nance relative
Species of grasses, 48 Spic:;;szeh;m ranked (e hﬁﬁﬁiﬁl Cyperus
l. The Saccharum sfe(; with a value of 8.4f5 g) OV;IS%‘ Among 27
d9minance el th grla Swest with a value © 1 t}ve dominance lf’Ss
Ppilosus ranked the lov 3 species had a r€ ahe highest relative
shrubs and herb?, SP?CIeS,esculentum ranke(,i ‘ value of 13.83%
than 1. The szlazlu”;hrubs and herbs with f: with a value of
dominance among the »um ranked the low.esance above 1. The
while the lSola”l::ec‘i):; had a relative domin
0.66%. All tree

. f
with a value 0
. ong all trees he lowest
e the highest aM%= = anked t
Dalbergia sisso ranked m

da he total
k hephalus ¢ac¢ 66% of t
1.94%, while the A’z;hoér?;ses constituted csigs constituted only
with a value Of:ll'lzu:tic and woodland spe
annual diet, while aqu _ he food of
13.34% of the total diet. ecies were identl_ft"e?e dashitghest of 42
ts sp titu

Altogether 71 lf liglf which, grasses €0 shrubs and herb'Se);
Orang Natjonz! Pfilrb. woodland spec! mbers. The grass spect
numbers, follo:’ive a};i ¢ species with 9 nu
20 numbers and aqu

hile the
vt of 11.63% W

<sa contributed 2 highes cast of 0.01% of the
- ja compreé

agn:’t':‘c”stzggecs - golygon“’”

hydropiper the 1 ecies of grasses had
f total 42 species, sk g the top ranking
total annual diet. Out 0 :

S 36 food
) thria COMPT. | Altogether
ne Seleaiv‘% Thiogjerg;rthe Indian Rhin® uatic species) were
grass selected as

jes and 3 378 0% e e total
land speci€s & 83.64% 0
i graslfes,t" ;lV: (;"goad that constituted

identified as the sta
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. jtuted
annual diet. Study showe that, ten top ranking food plants const
56.44% and 20 to

0 the
P ranking food plants constituted 72.19% [zf;lian
total annual djet, Grasses itself is enough to provide food ?;tion by
Rhino in Orang National Park. Soil licking and crop depre National
Indian Rhino was commep in the fringe villages of the Orang
Park.

Chapter-VII deas with b
Orang Nationa] Park

ing, 2
for Indian Rhjne under two basjc types, such as (1) Feeding, (4
Locomotion, (3) Comf:

. istic
ort (4) Vigilance, (5) Non-breeding agoni
behaviour, (6) Non- br

igration,
reeding play behaviour, (7) Local migra
8) Crop raiding behay;
(¢9)) Mating behavio

. iour,
ours, (9) Vocalization, (10) Courtship beh:::ﬁng
ur, (12) Breeding play behaviour, (13) Br
Vocalisation and (14) Breedj isti

In subtypes were also categorized, .
our, tllret?sub-types (i) Walking, (ii) Gal]Opl?ig
aviour, six subtypes, such aseast
(i) Grazing, (i) Drinking, (iv) Dive-feeding, (v) Br -
Phagy. Under non-breeding agonistic

g agonistic behaviour, five sub-types, such as (i) Snom?ngg

(ii) Threat Display, (iii) Chasing, (iv) Attack and ) Escag (i

behavioyr, Under comfort be aviour, three sub-types, such 2
Sleepin

ng
Wwing, and under wallow!
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. f
d minimum 0
1t 8.01% and m .

%, locomotion 9.1%, fif)mf?r he results indicated t-tz)an

vigilance 15.1%, lo laneous activities. oot on time allocati

e in other mls":;ing factor, which has elndian Rhino of Orang

feeding waz:ﬂsi%.:ls of Indian Rhino. The

in various

! -ities (55.29%)
imum time on feeding a‘ﬁ"éﬁ'ﬁg%) and
. d maxim -monsoo : 96
National P'ark alloczt:n followed by pl:;;as it was lowest (32 of
during winter sea (47.34%) seaso, Wheres | B0 R 6.5%)
retreating monsoon eason. Again, t winter season (1 07% ;
%) during monsoon s bserved during W monsoon (5.077
locomotion activity was 0(11 32%), ’etreatm%l that the variations
. e . .

followed by P (3.3%). The study si?yo?ndian R on
and monsoon season wallowing activity hest time alloca41 3%),
of time allocation lnf the year. The hig psoon season ( 9.1%)
different seasons 0 as found durin% m:nd pre monsoon (as'on in
wallowing acnwt};i:; monsoon (1171.4 ;ot)ed during Winte;osrecomfort
followed by retrea ime was alloc dian Rhino ] time
whereas lowest (2'2(y,;.)h:ﬁme allOCat‘ortl. (t);:n year. The hldggeszvinter
Orang National Park. T4 05 ons 0 14.7%) ollowed & WY
activities varied n di treating monsoon ( oc;n season (4.2 os.easons
Was allocated during re (7.9%) and monls,aviour in a_ll.fou;.ncrease
(10.1%), pre-monsoon on vigilance bel ‘lance activity :
spent almost equal tl::e the trend of :;:g:lsooﬂ seaso 'sTactivities-
of the year. Howev ’ntinUed till Pre-h r miscellaneou cellaneous
during winter and it CONEHEC g ot 1 9% time on mis n (1.2%).
Rhinos spent 5.6% ' sonson, they spent n (1.8 %), monse0
During pref":}m:: Ey retreating monse? fives of Indian
activities, follow ] . rspectl of
and winter season (0.7%1)11 the consel"’atl.o n];):ahmaputra-vatl:iythe

Chapter-IX dea‘ls Wll park as well as ;:nt study hlghll%tl‘lfor the
Rhino in Orang Nanop 1 purpose; the pll'z gfftl‘(;od.prolle
Assam. For °°"Ser.vazlznd species !ev;]e Brahmaputra
importance of ?iﬁgalndia“ Rhino li[sled» as: ja and other
conservation o ummartset = Mikent .

. . were § mosa,
Plain habitat. Th:se rooting of thed gll;itat. Jand habitat.
: u an

(1) Burning anies li)n the grasslan . th from the wet hat grow

weeds spec .o of water hyacl ecies of plant
(2) Manual clearing © Leea and other SP
. tanda,
() Cutting of Lan

BN —
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on the banks and edges of the wetland.

ive
(4) Control burning of the grassland habitat to check excessiV

; d
growth of weed and to check succession of the grasslan
habitat.

§ he
(5) De-siltation of the degraded wetlands by manual cutting of t
mud. If possible, dozer may be used.

(6) Construction of upland/ raised areas to check mortality during
flood. .

(7) Translocation of certain individuals of Indian Rhino of bO

sexes to other protected area to reduce genetic threats.

(8) Providing of medical facili

diseased individuals. Also ¢

in the fringe villages.
(9) Providing of rescue facilj

to take care of the orph

. . d
ty to take care of the injured arl;e
o facilitate vaccination program

. d
ty to check mortality during flood an
an individuals of rhino.

in
sk force who cap actively take part !
operation.

(11) A comprehensive network and Pressure-building cell may .
built up among the villagers to check hunting during fied
season,

[ of
. \ Sage to the grassroots 1eV®
the society by Providing educatiop material.gr
(14) Setting up of Eco-Toy

i . for
= 1Sm facilitieg wi ttraction
the visitorg of the park will be an a

. Hence, there ig an urgen
d1f‘ferent activities |jke nipulation species level jssue™
) ew
dffnt ad health care of domestic cattl®:
1an Rhjpg and their habitats.

Uag
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Appendix~3 ()
Data sheet

Unicornis
jnoceros
t utilization pattern of Rbi
Habitat u

Site Location
Date : -
Humidity :
Temperature : v
Light condition : . ///_—1
—— [ Time
Date : =]

ighted :
ino sighte
H o. of Rhi
abitat Type: Wet grassland, tall [N

n
grassland, woodland, scrubla

Onda
Marshy land, wetland (beel, P 1.D. Mark:

nullah), highland

. @if any)
Sex : -
ther condition : Cloudy.
Wea

Name of the site :

Rainy, Fo88Y

I
S

Remarks:
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Data Sheet for beh Appendix-3 (b) Appendix — 6.1: Relative dominance of grass species in Orang National Park.
P —
Date : ' z"loural studies / activity budgeting SINoj  Scientific name Family |Relative domineree
P, ocality : % Rank

e In div';y Sheet No. ; Agrostis zenkeri Sensu Bor. Poaceae 0.36 43
Habitat type I/ Group e Andopogan squrrosus Hooker. Poaceae 0.80 30
Water soy . Group Spr ) Andopogan aciculatus Retz. Poaceae 0.94 25

ree distance : pread; m | Temp: | 4 |Andropogon citratus D.C. Poaceae 0.35 44

Slope : * | Gr/Individua] : . p: | 5 |Anthraxon hispidus (Retz.) Trin. Poaceae 0.64 33

i Other animal in Distance : Light: 6 | Anthraxon nudus (Steud.) Hochst. Poaceae 0.94 25
4 association: Block : Humidity : | 7 |4pludamuticaL. Poaceas 119 | 15
ithi o Rain: | 8 | Apocopsis paleaced (Trin.) Hochr. Poaceae 0.13 50

(within 20m) C ) 0 9 | Arundinella bengalensis (Spreng.) Druce | Poaccae 0.95 24

—— loud cover: % i(l)\ Arundinella nepalensis Trin. ﬁoaceae ;;’1/ 197
i '\\‘ 11 [ Arundo donax Linn. oaceas :

Min Focal/ Scan Anj e | 12| Axonopus compressts (Sw.) P Beauv. Poaceae 0.29 47
\W / | 13 | Brachiaria_ramose (L.) Stapf Poaceac 1.50 13
;W Ad Libitum 14| Brachiaria mutica (Forssk.) Stapf Poaccae | 050 | 38

A | 15 | Carex prealonga Cl Cyperaceace 1.04 21
16 | Coelorhachis striatab (Nees. Ex Steud) Poaceac 0.54 37
I

10
B
_—_—_/
- e
| 17 | Crytococcum Zecrescens (Trin.) Stapf oace 4.31 :
| 18 [ Cyndon dactylon (L.) Pers. Poaceae .
Cyperaceace 0.94 25

19 |C : R
'yperus niveus etz.
ttb.) Hasak Cyperaceace 0.54 37 "
0.55 36 P

20 | Cyperus brevifolivs (Ro
Cyperaceace
0.32 45

21 | Cype roides (L.) KuntZ:
yperss ( Cyperaceace .

2 [Cperusdifornst __————]
<< | erus diffornis L
23 - i Cyperaceac® 0.15 49
23 | Cyperus globusus All LA LA
24 — Cyperaceace 1.77 11
Cyperus imbricats Retz. | Cypere=—— oo 0 ]
Cyperaceace 0.56 35

25 |C ingia Endl.
yperus kyllingia =1 Cyperaceace 0.08 51

26 [C i Vahl.
yperus pilosus Cyperaceace 0.31
| —ace| 107 | 19

27 | Cyperus radiatis Vahl Cyperaceace L

28 —0.76 |

| 28 | Cyperus rotundus L. w@; 0.76 31
1.04 21

s (Trin.) Stapf Jg/aowe___ﬁ___—__ga__

30 | Cyrtococcum accresce e s
L.) Wi A N
@) —Soaceae | 027 48

31 | Dactyloctenium aegyptium s

—

L Desmostachya bipinnatd L) Stapf ”'%0’/ ace: 0.86 28

33 | Dichanthium caricosum LA, CH 2 —o76 | 31 |
Poaceat 0.76 31

34 | Digitaria ciliaris (Retz.) Koel Poaceae 0.42 a1

35 i 7l (L) P. Beauv-
Echionchola crusg? i(L.) Lw 1.70

36 | Eleusine indica(L: Gaertn.
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Al ; )
ppendix — 6.2: Relative dominance of shrubs and herb species i

38 E:agrost{sjaponica (Thunb,) Tr;
agrostis unioloides (R; — Poace
39 ] Nees ex Steud otz) o 0.80 | 30
Saccharam———— | oaceae | °0.70 -
40| i : s —
_ZL Erichola pro::en?f{e (L.) Murray m Scientific name Family Relative
T Rottboatim—ectz.) CE Poaceae dominance %| Rank
oellj —— .E.Hubb. | Toaceae | 5.73 4 ce %
| W'D'Clay::) COChlnchznensis (Lour,) P‘*&W—”’” 1 Ageratum conyzoides L. Asteraceae 4.19 7
LM Poaceac | 042 | 41 z Alpinia allughas (Retz.) Rosc. Zingiberaceae 8.13 4
_43\ Hemarthn‘a Compressq (L.f.) R.Br. S E Amaranthus spinosus L. Amaranthaceae 4.85
44 Hygroryza ap '_‘Olesna Steud. : M_—HT-”IF 4 Centella asiatica (L.) Urban Apiaceae 1.64 16
I Nees ex Wi :sta’a (Retz,) M—T-—-’/Ié 5 Chenopodium album L. Chenopodiaceag 2.62 12
45\ Hy”'enachng 1&Am. Poaceae T 14 6 Clerodendum kaempferi (Jacq.) Verbinaceae 1.18 20
L Imperatg cy[e;' I;S?udointerrupta CM L ' Sieb. Ex Steud
|47 | Leersia hoxg :d rical (L.) Beauy, -Muell.|  Poaceae _5_8-1—_/3 7 Christella parasitica (L.) Thelypteridacea  6.75 5
48\ Leptochlog pa r.a Swartz, \P% 1.84 5 || Lev.FL.Kouy. Tcheou
r49\ Narengapo,- Z’Cea (RetZ) 0hW1 MT 2 8\ Curcuma aromatica L. Zingiberaceae 1.97 15
SL Ophiuros mep ayrocoma (Hance) Bor, M——l(ﬁ— 21 9\ Datura stramonium L. Solanaceae 0.72 22
_51\ Oelismenus fu"p s Stapfex Hail; MT 44 10\ Diplazium esculentum (Retz.) wartz Athyriaceae 13.83 1
_52\ Ottochlo mannii (Retz.) P, es Poaceae e C I By 1\1_ e ] . _,/——Somaceae " =
53 [ Pani a nodosa K ) P.Beauy, | p—— 0.91 —"26/ 5 . = =
54| nicum accresce Uflth) Dangy, . M 0.63 34 | 12 | Solanum torvum SW. Prodr. Solanaceae :
B Panicym Crusgali,-nlf Trin, M&_ 0.91 /26/ 13\ Eupatorium odoratum L. Asteraceae 4.00 8
_\M Poaceae —18 | 14| Grewia sapida Roxb. Tiliaceae 262 | 12
LW},\_ 108 | 18 S T 120
57 1 Pa Um brevifolium 1; xb. Hort, Bong |—peent® 055 | 36 - —— antana camera L. ‘ ETE
T anicum Walense M Inn, Sp. Pl. g % 0.38 42 LW%/%
O iaspalidium Aavid a Poaceae 0'5 4 ’37/ 17\ Leucas aspera Link. Lemiaceae 1.97 15
] .
60 Paspalum conjy il (Retz-)A C Poaceae —6‘8—5""’23/ 18\ Melastoma malabathrium L. Melastomacea®| 272 271
4 ] . Lt
61 1 aspalum dilata;gatum Betz, dmus Poaceae 0.90 % _19\_ Mikenia micrantha HBK Asteraceaé X! 8 ! \
? aspalum 10)1 - u"n POH‘, Poaceae ———’1"/]7/ 20\ Mikenia scandens willd. As.teraceae ]11 464 = .
63 P halayjs hispig(;ﬁllum Roxb, Ho \POW—'—I—I" /22/ _L Mimosa pudica L. Mfmosaceae 2-82 =
W% ; Thunb' L Beng. m_ 0o % = Mimosa rubricaulis Lamk. Mlm'osaceae 2-03 -
65 »f?igf’lﬂlhgm fk\ag{c 2) Trjy NW—‘O’SL% 23 | Ocnanthe benghalansis D-C Apiacea® ____1,9_7_._. =
W%ﬁﬂﬂn”d}nﬁﬁstc&r%/096 % 24 Polygonum chinensis L PolngHaceae 3~47 5
(67 Saccharu ate l'rinf'\~-‘\lﬂ'\ll)-)ksﬁﬁiﬁ‘ ot __4__5,0/4 (25 [ Polygonum hydropiper T po{ygonacaae _____1’3_8___ >
W Saccharum% J}ﬁ/% 26 Tinospora cordifolia. (willd.) Menispermaceaq .
S L bumi : oaceae .06 I
6 ecCharun prm11110 Reichi 5 1 : % - Hook. F.& Th. e o= :
W acCha,.u OCerumR g w_—/oj/% 27 Xanthinm sl’.umarium I
| Sace; M Spon;, 0xb. Poaceae 0.35 / Strumar ”_——
71 0lepias aneum | roaccac | 7 s
7L | Setgriosintern, L. Poaceae 129 |
72 ria pyyp= ‘Pla (W; it . 1
2| Then, mila (o illd.) Stz Poaceae —g.45 A
73 edq cq 0ir) Roe pf | aed | . 78
| The udate m.& S Poaceae 0.86 /
74 Medq i (Nees chult T —— . 7
| ¢ 1 The illosg )A. C Poacons 0 |
75 Medq ( Poir) dmyg, | __roaccac ! 7
75 Ve rindingggy o 2 Poaee | 090_| 5|
Verig 21z, Naceq N us, \aﬁ_ ! 5
nojd, €es) A Poaceae 2.87 [ =]
s (L Camus T 5——
) Nash, us. Poacens "'6—574/ 2/9
e |5 1
- Oaceac | 1.82
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Appendlx ‘6.3. ]{el t (S “ll]lall(}e [+ g
ativ dO
Oftr Sp 1€S
€ €CIES In Olarl Nathll

SINo o
Scientific name
T i
| 1 | Acaciacatechy Wi Family | Relative | Rank
2 | Albizzig ] illd. A
— | ia z ominance %
3 |Albizz cbeek () Benth Mimosaceae | 4 1n7ce — 3 |
_— aprocer s = s
4 a (R M |
5| Alstonia SCho[arzl(v (ixb.) Senth _rv;m()&—«——1 98 | 21
. im
- Anthochephalus cad )R.Br. : osaceac | 6.65 | 3
| 6 |drtocarpush amba Mig. pocynaceae | 2.08 | 20
| 7| Bauhini eterophyllus Lamk Rubiaceae | 119 | 27
8 |B; apurpureal., - Morace |71
R Z.S‘Oﬁcajaan. -\ae 6.25 4
9 |30 ica B. Caesalpini — 1 12 |
10 [Cos al. Euphorbiace |
11 = sia fistula 1, _Bomb\ae 2.28 __’18/
|11 | Dalbergiq siss | —ombacaceae| 4.17 9
12 | Deloni 0 Roxb, Caesalpini — |
T Onlxrigia(bo. ¢ 3.17 13
| 13| Dillenia ing; i) Raf, | Papilionaceae 1
1 D lzndzCa L. Caesalpini ___—7'94_ _l/
HEE um binecteriferym, Dillen; 1.39 }
S = -F.et Bedd. N s 1.98 ’&
| D | Embili eli 5 or |
16 Ficu;z:[a fficilnalis ., facea 2.28 19
17 = omerata Ro e
Til.cusreligi0saL 2 M 129 _ﬂ
i ————— Moe [ 28 | 11
| Umeli : 1
TR — Mowssss | 6151 2o
57 8erstomeiq sppp e Oraceae 2.9 16
_l\ Mangoi Speciosq (L Verbe __E_,/
TR gifera indicq .) Pers, L~ CEIAReS: | 4.17 }
o elia chan | Lytraceae | 4.07_| U
iy Streblus pa(:a L- Anacardu —_.92——/
_&WT@_ 198 | 2
25 MM_—‘” 2.
26 | r ona grandis 1, f, XRoth, Moraceae 3.17 }
| <0 | Irewi L ; L s3]
L = Tvza nudiflorg | Tamericaceae | 6.25 5
iZiphus 73, . Verbenace __,_,,_/
uba Lami E ae [ 3.17 }
: | Euphorbiacead  7.14 | 2
| Rhamnaceae | 565 —7_|
] T
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Appendix : 6.4

Feedi .
ing frequency of food plants In different habitats of Orang
ey National Park.
0. Food Plants S . . —
pecies Feeding | Rank
i . | category | froquency
5 Iljleema.rthrza compressa GL 10.63 1
i ersia hexadra GL 8.8 2
1 lymenachne acutiglima GL 7.64 3
| |
3 Arundo donax GL 6.13 4
/ - —]
= Igygr oryza aristata GL 5.72 5
Eam Pynodon dactylon /_9_11_” 4.6 6
8\ hragmites karka ’-’(_i‘[:/_’__ 4.2 7
Br i
51 acharia ramosa /,G,l_‘/ /4—13'83 A
. iaccharum spontaneum _’/_E‘E,,— __—__2,_3,’—__,9_—-—
| 1Y | Chrysopogon aciculatus GL 2.1 __,._——10
T e | =08 |
| |/mperata cylindrica GL 1.98 /”
o e e el | =195 |
22 \Oolmeri bl /,EL/,,‘QL_LZ——
| Saccharun vavarids /95//@,,13,,
| 14 |Arundinella begalensis GL /l 52 /14
15 L —r |
TS Themda villosa /‘/_9];/,,1_&%/,,13——
TW /,ﬂ/ /’1-’4"2"’—'1’7"’
om Sacciolepis interrup!a /,G.L/——— 139 | 18
WW //G_':,/,ﬂ—-—/lg
TW 2w oA
5 Pistia stratiotes /_ﬁq,/ ,,‘.2}-——___%1’—-
i Arundinella nepalensis _’_/GL—/ /’1—2}"’——-2'2"
% Enhydra fluctuans ,_,/Aﬂ——/ /Ll-é"—-}j”
P Apluda mutica Linn. /G/Lf”/l”%’
Pam Cyperus globosus _’//G,Ij/ __,1,(_)8,’-,__21-—
| 26 | Paspalum conjugatum ’//(3’],///1’96/_*_26’_,
27 |le < GL 1.02 27
— ptochloa paniced ///
% e i GL L 28
35 igitaria ciliaris ///’//
Saccharum procerun /9_1:,/ /0,9,7/_29,«
30 |p 2 GL 0.94 30
aspalum dilatatum //”’”" &
i Aq 093 | 31
B lydrillaverticillata /"/6’9—1/ 32
3 15 GL 078 | 33
P richola procera //6’75" 34
94 | Eichhornia cressipes //-—A—F/’L—/—L"'—
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35 |Grewia sapida WL 0.69 3
36 _|Paspalidium flavidum GL 068 | 36
37 |Eragrostis unioloides GL 068 |-do-
38 |Cyrtococcum accrescens GL 0.67 37
39  |Eragrostis japonica GL 0.67 |-do-
40 |Trewiq nudiflorq T WL 0.64 38
41 |Dalbergig sisso WL 0.63 39
(42 Vallisneriq Spiralis Aq 0.60 40
_4_1 Ficus rumphij WL 0.58 4l
|44 [Gperus brevifolig GL 056 | 42
|45 | Panicum walense GL 0.54 43
_4L Axonopus compressys GL 0.50 44
|47 |Agrostis Zenkeri GL 0.48 45
_‘L Vetiveria ziganoies GL 0.47 46
4L Nymphaeq nouchalj Aq 0.47 -do-
50 | Diplazium esculentum WL 0.44 47
L Sateria pumilg GL 0.43 48
_52\ Cassia fistulg WL 0.43 -do-
53\ Bombax ceibg \WL 0.42 49
54 |Amaranthys Spinosus WL T oa 50
_55\ Ficus glomerarg WL 0.39 51
56 | Mikenia micranth WL 0.38 52
|57 | Xanthium Strumariym WL 0.34 53
58 |Lantang camera -\WL 0.32 54
P
60 | W\ 26 | 5
52 EchinocHloa rusga——— | WL 023 57
S Melasiona malgbafygg—— | GL %
o JAriocarpus hterapmy gy ———— | WL O
e Sperss operoides —— w5 0 |
T {Bashiniapurpre——— | Wi—{—o 5
(68 | Trapa bispinosq '& 0.10 '—63/
(69 | Alpinia allyghgs Aq 0.08 64
(70 ] Streblus asper '&———0—07———'6{
7 W\M:ﬂ"r{

\\WL\ 0.01 .

159
APPENDIX
Appendix : 6.5 ‘e in Orang National Park:
t spect ic plants
. of food Plan d) Aquatic p
Selectivity of dlﬁ'ere(lll:) gsl’:::r:s and herbs (c) Trees (d) -
(a) Grasses A
inance
(a) Grasses — Don(l;/l‘:;" %) -
SI. Food Plan |0 s T
036 L =106
No. 127
' ] L19 184
| | Agrostis zenkeri 175
i fata 095 | 1138
2 | Apludamutica/A. aﬁ‘i__—-—-—//l__, XY 3
inella bengalensis 1.1 —57 | 2.
1 Sl nepeleni s L 196
4 | Arundi ____0_25__.—-——4_4_2__ Yo
5 Amndoa'onaitn o "T%/-—W—'_—Z_@——
/ 0
6 AxonoPus' co Zose . —"‘6'§4"__ 331 | 123
7 | Brachiaria ra (Andropogon) aciculatus ___m’———__ﬁ_ﬁ__ 51
S oo T SmE
9 on / 0 .20
10 g:pems oyperoides _____——— [ — 0% | 10
T Qe 10| ¥a |
12 | Cyperusbrevifolius _____—] - _’9_:;7_ 577
13 | Cyperus globusus ___———1 —o | O 7
e —o% | 15
15 Cyrtocac‘Mﬁ;;/ __,0,73—-——— —’1_76__ e
16 | Dichantiumcaricos?”___——— '__T)Tz_.-—-—- ’9"__ 508 ]
ioitaria ciliaris . 166 | YO
17 | Digitaria ﬂ———”‘—-”/ __-——1—7'0*""_ 77 096
18 | Echionchola cruig®™ ——1 L7 — O 7
19 | Eleusine indica_ | oo’ | 12
s japonica ] 217 | 038
20 | Eragrostis japo - __,3—.73—-”__’____ 130
57— < unioloides . 090 [ 10V |
21 | Bragrostisuno o0 | g m
22 | Saccharum ravanae —-——4’3’4'——— _’_,56_—-1&———1—2?"
23 | Ericholaprocera ,_-I—TT"" —J—ﬁ""ﬂr
24| Hemarthria compressa —19__ ——-é'-gr”‘m?”
25 | Hemarthria protesnd —=81 __,2_2_8_._——537"‘
26 a aristala ta s | 228 L e
2\6 Hygr O’yzhnepseudoimerrup ——’4’[7” ___l?,lé—- N
e o s
29 | Leersia hexandrd " __or—] -
Hoapon™e o — 0% | g7o 088
iW ’_W(_)__.__- ’9%2__ o]
33 Pa alidium flavidum 099 e 108 |
ST Paspaluconugaiar A0 {087
| 35 | Paspalum dilatatum —19 | 4o 10
36 | Phragmites karka —ga5 | o000 |
| 37 | Saccharum procers® ———"|
38 | Saccharum spontané
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S| Food Plants Dominance | Feeding
No. _ (*4) (%)
39 Sacciolebis interrupta 0.86 1.60
40 | Sateria pumila 0.70 0.50
41 | Themdavillosq 2.87 1.70
42 | Vetiveriazizanoides 1.82 0.55
(b) Shrub and herbs
1| Ageratum conyzoides 4.19 7.77
2 | Amaranthys spinosus 4.85 13.77
3 | Diplazium esculentum 13.83 14.86
4 | Grewia sapida 2.62 23.14
5 | Lantana camerq 1.51 10.81
6 | Melastoma malabathrium 0.79 5.32
7_| Mikenia micrans, 4.19 12.75
8 Polygonum hydropiper 1.97 0.25
9 | Xanthium Strumariym 8.78 11.32
(c) Trees -
1\ Artocarpus heterophyllus 6.25 3.51
2 | Bauhinia Purpureq 397 | 270
[ 3 | Bombax ceiba 417 [ 1135 |
L Cassiafistulg 3.17 11.62
| 5 | Dalbergia sissg | 794 T 1696 |
| 6 | Ficus glomeraig | 288 [ 1061 |
| 7| Ficus rumphis 208 [ 1574 |
| 8 | Mangifera indicq 1.98 291 |
| 9 | Streblus asper 3.17 034 |
10 | Trewig nudiflorq 714 —17.30 |
_L Ziziphus zuzypg 5.65 6.96
(d) Aquatic Plants
Sl Food Plants [ Doninance Feeding
o . (%)* (%)
| Tpomea aguatica Frogge———| Deta not 142"
| 3 | Enhydra Sluctuans Tour—— \\——‘1_1_6"
|4 | Hydrillaversiciligz CHRoyle [t
| 5 | Eichhornig cressipes (Mart.) Solms, -,\—ﬁ/
7] Wk——m’
—————ekino ™ us |

v 4




The primitive mammal, Indian Rhino which is widely recognised
to be the state Animal of Assam has returned from the brink of
extinction over the last century owing to a number of conservation
success stories in Assam and Nepal.

The majestic animal which is widely recognised as a symbol of
power and strength across the world has inspired popular
imagination since time immemorial. However, in recent times the
survival of the animal is under renewed threat due to continued
poaching, habitat destruction and other anthropological pressure.
The available literature on this species for the common man is
limited to coffee table books and there is limited literature available
to provide detailed information in simple yet lucid language.

This book is an effort to present findings about the ecology and
behaviour of the Indian Rhino in the flood plain habitat of Assam in
a crisp but detailed package. We hope that the book would be
useful for Students, Researchers, Conservationists and the
layman alike who are interested to know, about this majestic
animal.
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