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INTRODUCTION

Obgservations heve continued mainly in thé
area though visits have becn mede to ovher dis]
short perilods*,

g#

¥
Fifty machan sites have been used duvnn

Saurah study

A

.. 3

h .o

!

he last six

trzee in she
abrservaitions are
> Porest and
has tecn by

[t

T five

from

-

ahi.kaucul
weeks in March.

months. During the firsi quarter of 19/4 tall
open burnt grass;and avcas were vsed. Now mosi
made from machans erect~d i3 “rces or on stiltr
grassland wallovs and a'cng »lvey banks. Torend
elephant**, foo% and boa’.

Sihon-behﬁil ivo peGowith JI'*f"aticns“in_
Nnvember to Feobrvarsy and in Kazirang iuringhr
Pinns to lmmob11=34 rlIJOS o “ad“o t;lémetr

(%

individual subaduli:
from H.M.G., Nepal. In‘order
subadults. c1f~attach1ng uo]lurs havc been &
paths and so far three havs teei, success fully

have since broken but the method has proved sf
enllars, corolstlng of crozodile clips, nylon,

vax

are being modilled.‘ The Rank 1mage intensifyiny

servations an

|

t5 be invaluable for nectuwrnal ot
to photograph at night.

A Penteax motordrive unit and a

|
tape recorgl

b
g}

i a1

& marking of
pecmission
ar'cification of
cu’ on rhino
Two
ful hnd the

Y

reflector are being used to record the aggressife behaviour 2t
the wallows during the coming months. This sheofild cnable a
detalled analys*s to e mad° “of the visual and qudl sor7 signals
exchanged during such encovnters. ! B S
The rhino identifization file now holds és &s o 168
individuals p031u1ve1y identified on moxre than @r2 o-casicn and
12% cavds for rhinos incomplctely identified ou 3 sl zle
occasior., Among the latter, there may be dupl-dates of %oth
the pozifively and incompletely identified ipdi iduis. AL
have verbal and graphic descriptions and 102|ar witch photographs
illustrating idenvificailon features. Subadulf|ssx’ng and
identification hes imprcoved considerably. Phojcgr apnic measurenen=
of shoulder heightc of adults, calves cnd sub Yte is beling donc
with the help ol a measursd po.le photoglapneu:‘» ielr the rhino
in its fore footprint L i
\ 1
* The research is sponsored by the Centre fo_{FfEld Biology and
Conservation of the New York Zoological Socigpy..
|

*% The elephant is qudly lent to me by the Mln'

H Ni Gcg H(opalc ‘ :
|

iiry of Forests,




I. THE POPULAT*OV‘
|
1. Numbers and Disftribution
|
Estlmwte of u4e Nepal rhino population sq
200-25 Concens fﬂiloa within the National Par

g”°1uest from Jalery to & May when grass regrov

| l;g
o
il-

fls at between
g boundary is
affer burning

provlaes high auality grazing. From kay onwarjbltnc tall grass
species are less plefe““ed and rhinos nove awayjlito sullyirg
areas near fields o- allow rivers witvh aquatilt planis.
\
A trip to the Kahabaras rang? north of mﬂtnl__ 1n Jaraarj

revealed that
only the old bull 1"er*aw_V\ecl

\
Populatlon Dynamlgg

2.

Since De-z
recorded.
vld.
a year ago. \

Three cof the dea*hs were of calves

\
1
TABLE I

Rhino Deaths;

Though five or six were presenu_;f
Signs of rhino nayg
the Reu Valley but | ey ‘dence is that they arec til

cmber eight births and six deaths

January - June 1970

qsienf only.

heve been

\ dgss than one year
Also found was the skeleton of a subaduli

which died about

Date Class Cause
15th Jan, Adult female  Unknown
|
17th J=n. Male caif Starvation and
) ‘ . (Weight: 158 kg
|
25th Feb. One month calf Killed by tigeg
no teeth ’
+hrough guns ‘
\
27th Mar, OnJ month calf Found without coM
50.5 kg., shouldg
29th Mar. AdUlt Unknown. SkeleWb
Horn missing.
3rd May Subadult male Killed as a restil

male,

tained in two. fﬁ}y

<igight after capture
<4

snoulder height:71lcn

Br.aciated. (weight:
height:63 coms.)

Tound.

of injuries sus-
ts with zn adult




ilsince November,

There have been no proven cases of poaChl it
\*a is suffering

1973, though one cov at present in the Saura A
from a possible bul%et wourid in the shouldernI
19 deaths have been recorded since DC”QNO 1972, Eight
animals died befor e‘ac} ev1ng adul® dentlt:on‘i«w five before
ieaving their rother ulK o these deaths na f.
poachirg. During tq eme period twenty bixrthe
Disregardin deavhs . ue o puaohin Shese Tigy
increase in the vepulatilon of 2.7% pcr vear. F
such as the rhino would not be hpecupﬂ to shov
populati.n, siue £ fo“pcaiulon t..: i poa op.
controlled the populzation shouid increase sla

..(D"

e

flez.ve been recorded.
s predict an
0
o,

ng—lived anir
pid changes 1n
continues to be

3. Reproduction ‘
01 25 cows :ﬁlloweu since the start of thelgs
produced calves Eurlng the last cightecn monih =1
calves they hed at the start and two have aOp-*l
though the tlgyr-prege ted rhino calf probably L
tnese. 57 adult femeles have 15 Tirst-year caly
indicat;ng a calving interval of 3.8 yesars. ST”
births, srwise., nay hon¢ound
the calving interval appears to be alt least
|
Calves stay lonécr with their mothers in' #h
arca than in +ha west. In the east L0% of calvil
their mothers are ove“ two vears old cs age;nsﬂ
The east is more crowded than the wes* and tnns

udy, 12 have

IO are with the

ly not had calves,
pnged to one of
between tThem
ronisation of
caliculation but
years.

east *he
c3ill with
#2% in the west.
i possibly be

S

a mechanism wherabdy rate of population incre as i reduced.
There is no evidence yet fcir a breeding s;$'ina A year-

round food supply, favourable conditions. a lon#lpregnancy and

maturation period mear that there is little adVﬂ tese in a

regular breeding season.

1l

Birth 1orma11y ,“kbs place in seclusion ';H the cow disappears
into thick fcrest for a period of several days' fgfore the birth.
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II. THE HABITA?

1. Food Sclecticr and Tref2irencas

zhionT of

At C-.J

"'_ Py

Further b°°?"
great scascnal va
rhinos a80001ated wi
and cattle graz*uh:JVZ
difficult to dutc*ﬂnL,(

observed:

av-iia
cu-tL“
et

a. Higher
grewth of
beds and
riverbank

e
i
S

b. A combincotion of eaxrlier gm
than 1973 led o fag to“ regroe
stanas and zn corlier cconcent
areas. |

c. Exclusion of cettle tinls y¢

bed at Saurah *ed 1o citenuive

with last vear. A wide varioly T ‘
other pla.ts ve“e}g“azal hcov;1r LV haned
not comp“etely consumed. omen were avhiin
tu three foot high S. sjenicnnun fox the!l
similar area unatrzam caitle ~razed evayr

e ci"'-nﬁ

i

d. Burning Saccnavum and Phragmites
arrival of riinod to eat tie Cr-rred &

later they resurn te eat the rnew
cylindrica av
regrowith and in

the Imperata growth.

e

e. Burning cf on avea of S. sSip. verv l.oigf
the 1st April ei S0 concentravion oF rhinQﬁ
after the rest of “he arca had passed itc nig
stage. : l
f. An area of nized Spachsrun munje. 5. cooe
Phragmites larka was ourni las: yeer 2ac €1 i
pure stand ox ﬁ;‘qnq. ntwat last year was|g
attracted far moie rhincs than ias™ year onl
pressure on tha firsti crzo. g
Up untll Februzry scme rhinos feed on vhog
they prefer the younsg Sacciazrum Shoots end piid
as the wheat plen’s maturc. .5 The Sgeebnnud

S.-,OOuo. :
aviracts degel and rhino hut oaly
Tthe Jdomunzala seea rhincs n
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¢ low river-
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&

13

| N

[l el
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in 0 cut two
iuic. In a
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“he imr.zdiate
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the new
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razing there
palatable growth

ncum and

gar. A nearby
e this year,
jgeduced the grazing
|

in the fields but
Bure is reduced

gaciies 6 4, high




short grasses under 1 5. high; browse and wat
important in the diet. At uh:% time a gre

be eaten.

There are 29 commor: s
wallows and 2longz +he r:voxved., 0f these
bean eaten by rhino arad on orce occasion 20
a period of 15 min Mot favoured ir
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Movements
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late May in the Scural araa.
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As the maize grows, raids get worsc
fields regulavrly Dy eerly Jime. ot 211
there is plenty of Icod _vail'b"e in the
continues on a la¢s 3cale bnu 2 ”ﬂﬂ‘uﬂ“y
into the fields cvery meath of the year e
and ripe wheat during “he monThe ol March

e
h "{,

baer. oo
mothexr?

Coprophagy
They ate the CQLL
calf.,

S

¢ung. the sub

S
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There are many examples of individuals wi
movements but not all individuals show the sa
and hence they exist on different diets. Som
the northn of the Rapti away from the long gra
Some individuals seen in rebruary had not beceny
last year.

have made these
ovement patterns
imals sty . on
Hreas all year.
gen since May

In the Saurah arca, of 19 cows with calveH
resident south of the Rapti year round, four b
of the Rapti and eight have travelled from no
Decemher (2), February (1), March (3), april §
Of ninc adult males‘one is resident north thcﬂ

,se"ap have been
@ resided north
ilito scuth in
and May (1).
E round, one
tgd four stayed

Many movements are made within a few square m
grounds and wallews. In this way new sources
recently burng grasslcnd or new grass shoots

rapldly discovered anu the guantity and variet:
increased. '

a riverbank are
She diet

et

e

T



TIT. BEHAVIOUR

1. Intraspecific Commuricaticn

Py

Detailed analysis of ghese will be carrigWfiout using the
motor drive univ and Tape rzocirder. The signgl cxchanged during
owing course of
evanis.

bHlves and

: A s1ow apnreach
i'tocuchcd and there
drcling the cther's
f the side of
lling, the mouth is

Greetings sre comnuc~, 23pecially vetween
approaching straznge rhinus and between subaduy;
with rose otresched forvard i3 usual., Noses aj
may fcllow a bous of srnarring with one’s horn
snout with horms clashing =uriibi’ and nuzzliryg
one's face with the othsx»*s mouth. During ru
of*en open and attempis at biting may occur.

An individuzl may agproach anothel bobbiy
down or grazing and sweering thc head rapidly
At nigh intensity this turns inw» a circular §
and appears as such during spar ing whon cne
drawing. When thc low intensity form occurs B
ion no aggressive responsc 2o elicited from tH
approached, This haz only been seen between §
females. and nevar invclving acduit males or cd

ion of the head
§iividual is wlth-

an approach situat-
individual so
ladulis and

with calves,

?haviour pattein
or nuzzles the
gzc peacefully

The approached rhino nevexr displays this
but streches its nose forvard and touches noses
newcomer. After such = greeting voth rhinos @
beside each other.

Adult cows and bulls rarely initiate sucH@gncounters and

Flight is a common resctvion of the cther indigyiduszi. Alternatively,
as the first gets nearsr a hezad low, open moutl posture is taken
up. The corners of the mouth are pulled back|fidd teeth displayed.
A high pitched bleating vocalisestion is repear.ﬂ alternately with
the. honk and trke head on posiiion is maintain;;[,t risk of
turning the rump which is vulnerable then to ggshes from the
tusks. On one occasiocn when an zdult male ap;!~ached a subadult
female in a wallow the latver backed off bleaglfg end honking
with the open mouth posture for ten minutes -ﬂ‘t e male slowly

and silently advanced. ZEventually she turnedqiﬁﬁ ram. He
followed and she turned again to face him and[jintinued backing

off, Eventually she turned and escaped. On cllcr occasions




.a-

the samc display has successfully driven off
or flight are the main methods of defence.
Sounds of a fight quickly attract rhino

Mainlv adult males but also adult females hag
hurrying towards sounds of a fight.

b. Indirect visual and olfactory cignals

(1) Defecation

bungpiles are uscd by all members of th
dung is a stimulus to dcfecate. Celves invarg

by rhinos expecially along paths and near wa

of used dungpiles in an area increas= with an

Failure to use a dungplle one day leczds to a
old dungpile but dung at a small freshly use

defecations in well frequentcd positiuns.

pile, sniff =zt it, swivel round their hindauagRd

tails a2nd delecate,

Dungpiles are often areas 2C ft. in diang

dung piled higher than 2 t. and often dcfecaf

simply in the same area as the stimulating 4 J?

Very occasionally a hind foot is scraped

just after the moment of defecation and sznd o

up onto the dung.
elephant or man, eSpeclally with cows.
(ii) Urination

Adult males may squirt urine (on average five
urination takes place:

a. during or after encounters with another m@ino, elephant

or man, especielly while walking away
b. on leaving a wallow or going a~nrcss any

edge, a field or road edge
N ‘ :

|f¥reatening rhinos.
It can be used simultanecusly by both particijfs

ts. Thus attack

b the scene.
e¢cn observed

O ulation. Fresh
, ik l) de °catc after
.their mothers. Dungpiles naturally develop igi#

Tre number

'rfluf of rhinos.

neduceu chance of
it being used the next day. An znimal will wilBd

past a large

fenspile 20 £t
further cn. New dungpiles are quite common afj

arise from single
. approacn a dung-
1ift their

. Rarely is
s beside or

e

ackviards ot or

pther rhino,

slbirts). Squirt

g of boundary
such as the border of a forest, or grasslandijias

ditch, a wallow

arth may be thrown
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|
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¢. on smelling another individual's urine

d. while walking/fecding.

Squirt urination may be accompanied by draggln
legs which causes the long furrows described 1n
i
Not all adult males squirt urinate. Some|j
continuous strecam and do not urinate partlcular
circumstances Jescribed above.
squirt urinate have since stopped and =re now

encounters with others and nave a lower flightl
man or elephant. |

.1
Adult males may vigourously horn smzall :aﬁ*g

swinging their head from side to side and thenlk
them squirt urinating and sometimes dragging th

well, Il

|
-
Il

8

Some adult mel“j

of the hind
the last report.

;plnate in a

y in the
which used toc
1aker in
‘hreshold from

I

wgs znd bushes,
alk Away over

.fhlnd feet as

f

Adult females ond subadults normally urinate 1A
stream. Squliriing urine is aormally confined £
vheri in the company cof a male. However, urinati

reaction during or just after encounters with a r

or man and most often while walking away.

One male calf aktout three years old ur;nate
in the prescnce of iis mother but squirt urinate
her for periods cf a few days.

On detection cf the smell of another’s uri
age or sex class is likely to smell the spnt ¢
leaves on which drops of urine are resting =nd
posture. On about half the occasions observed
the investigatior.

$3i.Discussion

The marking hchaviour described above. funcE
ication syotem betwegn individuals. A communica
the better Tor being organised. Hence the syste
dungp1
is more likely to be smelt by znother rhino than
During encounters the presence of the other indi

stimulus to defecate or urinate. Otherwise the

mark serves

e

[CHIa

as the stimulus.

Furrows are probably visual as well as scen

l‘:‘

Scent left at one of a number of dls'

continuous
"vestrus periods
bh 1s a common
Tino, clephant

|

MWnormally when
8l |when away from

|

_Jrhino of any

opt the

||
ons as a commun-

iln system is
i of Aunging on
rete locations
f left anywhere.
,dual is the
risence of the

B
N

rnarbr:-, s

l

The

sight of the furrows and the smell of the urine ilndicate to rhinos

that there is a squirt urinating male in the arg;
ray individually identify him. “Schenkel (1969)

land the smell
Jgorts black
i

Tl

Flehmen"
upination follewed
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rhinoceros (Diccros biccrnis) walking away witHls

galt after cencounters with other rhinos. This
a vestige of the fcot dragging of the Indian rh

Black rhinoceros scrape thelr hind legs vL D

dung plles and impregnate their feet and hcnce
the smell of the dung. This scraping behavio
as a vestige in the Indian r*ino.

The wetter habitat of the Indian rninc may
two differcnces. In wetter conditions, sccnt o
effective than in the dry plains of Africa.

pattern wnich scent marks the *tracks is les

Indian rhino and that which prcluccs v1sual S
ceve*oppd in the African black .hino.
used in Indian rhinos but supplemented by thp

dry ground they are capable or following thb‘tfg!
individual at least an hour later. The scent of

extremely strong.

2. Assceiations |

Association here means moving together foxy

oneé hour or wallowing in physical contact.
‘ . R

Adult maies are generally solitary anud do not H
of another adult male though several way use t
occasionz2lly associate with subzdult males and }
during certain perloQS as discussed below. ‘

a. Adult malcs

b. Adult females

|
The cow/calf unlt i1s tne only permanent asg

stay with their mcthers for three years or mcre
airea but evidence snggesis they leave earlier 1
popilations tc the west.

Physical contact is wvery important in
ship. Wallowing cows and calves often lie to
Small calves play 2s described in the last rep
periods rubbing thsir heads and flznks along t
Suckling from the side or Irom between the hln
observcd in calves up to two years of age.
often leave their mothers for periods of severa

rpjoin again. T“urlng such absences calves have'

in the company of others.

if i

ously in their
{ ir tracks with
present only

plain thesc
kKing is 1less

fﬁ]tk behaviour
s iloped in the

is less

ng is still

fhal sign., Oa
Ks of another
the urine is

\

gericds of more than

grate the proximity '

*_.uﬂv areas. They

th adult femalecs

l ation. Calves

y the Saurah

1 css dense

/c21f relation-~

g each other.

and spend long
“mother's body.

gd2s has been \
‘year calves

'ays and then

ver been scen |
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I
Watlng takes place when the calf is about”i;o years .cld and
the calf is usually driven away by the male at‘i1e time of couri-
ship. Intermitient association of a male with : \oestrub cow
for three or four days before mating is normal | Iud during this
time the calf may rejoin the female for short p§ B ods .

—

|-
Calves normally remain with their mothers ‘ to less tYhan a
month before the birth of the rew calf. Afuer h o birth, they are
criven off by the mother ir they try to apkroas 11 However, two
cows pacted from their calves in November and m‘ﬁ still not given
\
&

S
—
g e e
ﬁ_.r—u__ n—""'

bif-t Ile “

Single cows remain solitary, apart from: asw;
with subadult Temales and adult males. One Temgle
rer first calf in early May assoclated with a b
2arly Pebruary. Both male and remzle followed -p other's tracks
if they lost contact and grveeied each other by cr-ing noses.

The cow rubbed her cihiln on the bull's rump and -nklt his urine
whencver he urinated., Another pregnant female %H |to give birth
in late June was followed by two males on tWOo—%ﬁ in late March.

iating occasionzlly
whe produced
ﬁ eding male in

."!'r!-j’ N-l
H-_

Thus on both cccasions three months berore vartw ion there is

a recurrence of sexual behaviour. Possibly it i@lof some advantage
o~

av that stage of pregnancy to be protected from'ﬂwgr0851vb inter-
actions by sucn bechaviour patterns. S

Assoclations between two adult cews with ol

are not secn tut sutadult females OCuaalonallV
czlf pairs for long periods.

Wwithout calves
in with cow/

c., Subadult males

i
\
|
\
\

ubtadult na‘>s often form +emporary assoclaj
themselves. Up to seven subadulis including at
1ave been seen grazing together and groups of t f . or four
subadult males are commenly seen north of the Rap l i grazing at
1ight or early evening on shert grass beside the i ver. Occvasion-
111y single subaduit Temalec join these groups. hlrlng the day
rtroups are smaller in size and they rest ia ones ‘ﬂr os and threes
.n tha forest or in wallows. At these times uhea| pay be seen in
‘he company of adult males. On several occasionsflal subadult male
as been seun wallowing in actual physical conta&r with-an adult
ale but cnly in the presence of other subaaults.l he subadult may
ick the adult's flanks and face and on one occas two did so
n succession. A lone subadult male has been seef allowing near
n adult male, though not in physical contact.'

‘~$1 amongs¥®
t five males

RS,
,..a-a( H-t\' -
= ﬂﬁ

\
fompany cow/
edly chased

Subadult males have only twice been seen to
alf pairs. On one cccasion the subadult was repg

s
o

I
I

\ .

1
|
&t
|
|
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them at a
when they wentvt

off by the cow and on the other occasion foil e
distance of 20 to 50 yards, sniffing their tr
out of sight.

d. Subadult females, |

Subadult females are normally solitary b
iate with single cows, cow/c21li pairs and occca
adult mzle groups, though never with single sulk }lt males or
otlier subadult females. Cows with calves norm:Y‘; discourage
accompanying subadult females and chase them\““‘ ithin a few
hours but such associztions sometimes last seve

egularly assoc-
ally with sub-

Hal weeks.,

e}

o« Interactions

The approach of cn unseen rhino through it}
noriaily leads to alortness and then to rapid
snort. The nature of the initial reaction and
encuunter depends on the indiviauals involved,
positions and any accompanying individuals. |

i vegetation

t or a loud
2 following
gheir activities,

Many subadults will flee on hearing or seeil
of another or at least stand alert and ready i
roach of wildboar or man, the sudden =2racking
bird landing nearby can also cause panic flighij
older the Tlight thresihold increases.

g the approach
lee. The app-
awigs or a

As they get

Immediate fligh% is the most common resultlg
away from wallows and is the simplest strategy %
fights and possible injury, especially in a soll
poeorly developed social relationships. |

an encowtter
preventing
BTy animal with
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L ey

“ -~ TABLE II
[ - \L

Frequency of Flight as the Trum-diate Rcactlon

RS54 Encounters

} L
Compared for Diffcrent Age/Sex Cla

Adult - ;Hult Adult i

Male ?ow/Calf Cow 'S

[TLVES : | i
Lt N i
2 1%/29(507%) %3/42(30%) /130 &) |0
+ | ir
lcalf  12/42(29%) io/72(1w4\ 0/7 ( 0h) |y
‘ I

Lt | ’ iﬁ:
T/13(54%) ,_/7 (28%) 0/2 (0%) 7

wult  20/25(807) 6/17(;57) b/11(278) 6/
| ‘!‘ |
| |

1
. In each fraction the denominator is the nuinbej
observed and the qumerator is the number of oc
the class listed under FUGITIVES fled 1mmcd1at

K iy

I _ . Ji

; ’¢‘
l‘\ L

g I
. ’
W\ ' Il

ule TOTAL

0%)  22/138(16%

{18%)  11/33 (33%
7%)  36/89 (407

il encounters
ilons on which
4

#0%) 28/109(26%

p— g

P
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| |
Adult males which display by. saquirting unilnk are generally
victors in encounters with non squirt urinating|mzles. There arc
examples of males whlch stopped sguirt urinatipigll atter a severe

fight. | |‘“

In aggressive interactions cows with cal Hlere normally
victors over 211 cthers except other cows \1tﬂ galves ir which

case the resulit dependu on cilrcumsianccs, theguﬂze air the calf

and the relative p081tlonb of the Lombatants.i Adult males normal-
ly flee from cows with calves, thcugh the Sltuivion chenges when
the cow is in oestrus. Single cows, and 81ng1 subadults, normally
fiee ?rom adult males but it depends on the‘lne dval male. &
male ... approached al pool where a single cow aﬂ grazing. ShL
rled to the opp031te bank on hearin»gz his appro chh and turned to
look back. When A appeared she dLSCcnded ag’gn the pool and

A moved off. Ten mlnutes later male E approac unsecn and K
behavcd in the same way but when E cppeared shoin? away honking.
The nuxt day wale Al fought with and chased aw}; raie C who fled
three miles west and stayzd there for three d9’5

..__—u
"ﬂ““‘"‘? 'Y'l:
b s
O

Subadults are safer frem attack by adult :‘g when in the
company of other rkinos. A single mate calf w\c Lost his mother
was killed as a result of wounds sustained in h:écks by the
resident strong mdlc of that arca. He was attﬂ~: d twice over
a period of four days and died five days later #@irom internal
injuries. A subadult female driven c¢ff by har vther was
attacked by a strong mule over a period of two S but now lives
in the area unmolcsted, occasionally associatiny w1th cow/calf

pairs or single cows. e

Calves when encountering other individua lJ Yhile with
their mothers are very inquisitive and are oftej thb first to
make o« mdve to ‘nvestlvate rhinos approacbwng a‘na’low cr
rhinos grazing nearby. While grazing the tunde: y of the cows
is to avoid contact but the calves initiate W{ lneJ maxe a slow
approach sniffinz with nose stretched out and atRar perbaps fwo
quick retreats > the cow, may make contact withllian arproaching
subadult female or the calf of a nearby cow. R naco grge+¢ng
and nuzcling are often followed by some sparri Elf ‘'he cow will
often chase off the intruding subadult or calf. t this point
the calf will return' to behind the cow. Alterndfively, the calf
will return to its mcther of its own accord. Véa young calves
initiate such encoun?ers more often than o1dqr r] F.

Calves may be quicker than the cow in deﬁeﬁgv g the approach
of another rhinc. 0Older calves begin to show ;ggvgssive beaaviour
towards intruders in|the same way as the motherl]}|i{The normal
reaction however is to retreat to 2 position onfihe other side
of the female and in physical contact with her.i|if the cow turns

| |

| THNE




ﬁ{“’
|

‘ :
to flec the calf turns and flees in thc lead.|fjfif the opponent

flees they both continue grazing or lying in. ¢ allow., Of 142
wallow interactions| in whish cows and calves #g@Pe invoived, on

32 occasicns the approaching cow was chased offfjby the czlf. After
a calf has left its| mother and become a suqu it never initiates

aggression with an adult. i ‘

Subadult males generally win in encounte with subadult
females at wallows.

\
vl

L, Movements

There are rhinos which are resident in +thellSzurah area year
round and others that come in after the burn ilthe carly part
or the year. New males which come in are not [pi|lany meanrs weaker
than the resident males. One newcomer chesed I a2 resident
male from an oestrus female, ‘i

. . . l
There are socially related variations in!

se movenents.

Subzadult males very rarely crossed the river Hgllfiecd in the burnc
€rass though subadult females did. A varticu ly bold and
fearless adult male: roams regularly novth and wth of the Rapti
at Saurah over about five square niles. He h replaced another
male who usel to occupy this role but now rema¥ps confined largely

to south of the R“ptw.

Adult males, and adnlt femalazs
most-comuon users of:the Tizlds,

5.3 .
t

2l

. F-’
v
2]
g
24D

Balves “aré the

[+ | -2

TABLE ITI

Individuzls Fcedinz in Fields

Individual | Number of oce aldgnc scen
Adult male ‘ ol |

Adult female 2 ;

Adult female calf ‘ 70 M}

Subadult 2L

TOTAL 197

== &
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5, Discussion | \l" ’
v » . l .
There is no shortage of food and no oov1oLil

system. ilany rninos may use the u&mo area. T‘ﬁ\

animals or in sma _l\g-ouost Various behavious® %d
to avers serious injury from the common aggresshtye

?

_..__«-

| 1!
Subadult males icongregaic into groups pon :
aggression of an adult male is not zlouvsed by &
adults as it 1s by a lone subadult. There are |6
subadults killed by adul®t mzles but non2 of »ahE
on subadult groups., | Similariv sue it ;pmanﬂﬁh%
of adul® cows and calves to avoid cigrecsion f%ﬂw
|
Subadult meQWeL do nc+ form groups beca us; i
imporvant for them than it is for supadult malﬂc I
familiarised with the areas of optlmvm habwuat
If they associ~te with adult cows and calves t
optimum areas. Subadult mal:c grcups remain no q
while the subadult females gou south and feed 'oni
atrter the dburn.

There is no b*eﬂdlng season. The most ef¥f
strategy for adult malec is to move around in t{
highest rhiro cow conucptv tion looking for si

~

(=%

e

=y
,—=ﬂ

1

i

‘—cv

x

[

and tenure

do so as solltarJ
hanisms operate
interactions,

y because the
ourr of sun-

¢amples of lone

~
b

by male adults
ek ‘the company

ailult males.

t is more
o become
c21f productioen.

‘arc in the

of the Rapti
e regrowth

ive breeding
arca oI
of oeswtrus

Zxi
females visual or oifactory. Other males met
wanderings are competitors and if +he encounter
result in flighl of one individual a fight ensu
a social escape route or suvterfuge for males wH
the beating: they can stop d15p]ay1ng and Squlw
then co-exist in the‘sam area as thc stra
flight 2s their most effcctive defence meﬁn,nlbf
never acsociate in groupq such as the ubadults

SN
)

il
e
1

8t

ack

Adult males will not attack subadults in g

wallow peacefully in physical contac® with Them
prebents no threa* to the adulv male and so 1is
the areas of high com/calf concentration it mlg

tolerated.

...ullmmn

-

The curiosity of very young caivez and thq
initiate contact with other individuals, to gree
is a mechanism whereby they becoms faniliar w t
individuals in the population. Mothers discourd
by driving off intruders. The rzsult is a oal_e
allowing the calf <c iamll

%
3 1Ay
lars

alf se itee f with ot
population and protecting it from the hostile de

members.

L

» thelir

1s¢ 1T does not
There 1s

h cannot take

urinating and

1 males using
Adult males

scribed above.

ps and in fact
Such behaviour
crated In
not bo

endency to

d nuzzle them,
e other
such contacts
tetween
members of the
nces of somne
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It bccomeswcie 2y that cach sex/age)class has a role to play
in the population. The behaviour patterndéhange as the animal
matures fr¢ btaby to calf to subadult to,breedins aivit. All
changes hove be%n documentcd eacent that\of’éuuanalt <o male to
brecding male. 'Males may be very old D&}the»tlmg they start
breeding. ‘

i i M\
‘\ il U\
During the |

last twenty years man has Lny ded the Rapti
Valley in 1argp‘numbprs and cultivated nost‘of tnb mixed forest/
grassland areas Nh]CD are good rhino habltaﬁ“
the lifespan of

" This is well withir
a' rhino and many of the rhlnos in Chitawan must
have lived 20 years ago in a compleclely w1;d gnilro“m¢nt with few
people and little cultivation. Ihis mustlhaye some effect on
their beh=7icur now.

T..eir movement round aw ome area in constant
scarch of food has now ueen restricted so thaﬁ thpy move af*ter

dark in the cultivated areas which used tg B¢ and re*trecat

to the forest areas at night. They are oppantMnlsts and sup-
risingly adaptable, ut11181rb a wide range thfﬂod species,
|

ot
\ \‘l‘m“‘)‘

forest

L:‘ —— -“_;_‘
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IV. MANAGEMENT | | M |
I . * ' ‘

Rhinoc..0s conserva=ion has to Te conéléékéd in relation
to the conservatidn of cihaw gpocies and habitats. Management
for conscrvation dssures ea ainm tovards which COnscrvation

is kaovn in de%aill the

rosults of a qumu%% of znagomenty programmss cam ue preulcted
and choice of programme 1c *y comparizon vetyeen the predictions

and the aims. U \‘\llw I
|

meacures work, If ihe bLiciogy of on arez
r

A simple moodl ¢ 7 dnteranticn” ZTwuo nlomt and animal
species, human po n"?i“rs. vaLio ., vicw orkﬁ? payeiczl
factcrs can be conjptiucteda To sive somu ide:[of‘*‘e factors
affeciing *he Waflo“al ferx. bhanlipulation O‘ESOV’ factors 1is
posolble end can proceed 1f She rezulis can Ihg predicted and
are compatible ¢t? “he oims. \'Ei”‘

: |

in the Chitawan National Tark thevre ar? é Jﬁzccr of habitat
types which iilustrate 2 cueccessional Series respltnng Irom repeated
changes in the counse of the rivers. Lan ian; rfected the habitats
more rccently by cui::v“flo deforecstaiicon, and seiective wood
felling. The fo1low"nv iisgrar 111u~tr?ces‘"rqﬁnnLe modcl. Sal
forest, Khair-siss o TO”CEL enc mived forest deecribed in Progrecs
Report II cre the ma.,x g 3011u ilan‘s cffden on tiue mixed
forest can be sccn>blea“ vty ~omo:rinp the hpowyp sinhan forest
where there are 17 ccrmci a)CPJGS 0 trec dhe

; O
V.gﬁ. :

.‘rt”rni/Janakpur
' (gee F16. 1)

"
.

4
kel
D -
(J
H' .

foirest where there ar? olly four common
i

Sal forest ard Khair-sissoo foresy hev# Hoﬁ‘been so closely
studied. Sal is on‘h’gA:r zround usvally and! not so greatly
affected by changes! in siver course. 01@ ri;erﬁﬁdc in tne Sal
forest are charac e?iaa, by wov wat erces wiﬁ;ﬁﬂq ccherrum,
Themeda and Arundo ocwiin in tha wesi2st aveask k™ foon aS
cattle gra21d§—_f€r’v 211 such areas are ?onwvrxed {to shor

PP -

T a
grass, cropped recgularly Ly dowesiic stecit. Xhair-sissoo Iorest
gradually occurrl,5“4“t““r 10 “he R pti and Naryeni Valleys
nearer the hilis. is .y mo¥e g soil. Degdruction of i

is probably 10!1,"’u oy §3;1£33p}r’gederationTan@ then rege
eration of the treeg |

4
v
Lot

—

“ ‘? [

Fire perpet“ﬁtjs e il land and 4he 'S Saccharum
spontaneum stands anid due tce natur of thp burns does
not destrcy the fcregtv. Tt L rta -t dQ*O“ in maintaining
the small areas of drasslco for rhinés "

il 'r"‘
|
Cutting of Tm*zrata_py in c.gg for thaich aopears to be a
N =)

0

2 LRy N .
way of perpetuating the sheclies in are-s-whe @ng cvlindrica
has been burned, 4C¢h°ﬂb_”ébp= arz beconing uopq common, The

l' | P
Il L
Hh :

I P -
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effects of facloi:
species. IV oy
in the Kachwani/and
cylindrics. whi ¢h -

e #igh hogdear pv’ﬂf
the tiger populiaiin.
because they couild nut
and many more haws U G
agement proceduras.,

would help to o
oniy vut =31l gr:xo -
measures are ijar-. G-
rhinos has secvarac ;h;_lyg\'

The ri.ino
be. Fovaching
in Dopul@ulon

nrad ﬂbst of %tne rhlnos
could live within the

g .“;v"ﬂiui |’ﬂzﬂd vror round

- . .2l
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Zen \J" Jabi ‘1

but prefer to reid crers fee 6-.¢ matns of tha "‘q“ linny rhipes
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The crop rﬁwulnﬁ‘”a i* hotopu moan chnergy
hudget pnint ol LAY SRR io ive near
the fields in =¢ S o de the zrea
south of The RoDJM Thlo opil 3? is occupAed
mainly by cows r calves
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here scems %o have “ﬁ}“"ea 5 “0” ihly es an
indirect result ol LMo Inex “rac icn 2t wallows
desciibed in Prre SO MLV e I £TCUN3 eCcul
near the high o nkiob1ien 223 ;m m nabiiats and
do not use <th:z Ti=zid3 Lo sh o Tn £e are no
records cf subaduvlt = by from “he west, If

: th; resuits
16 /unx closses

.-

any sales Tn 2303
of removals Trom
can be predictod,

e
T

present is thas o inereases,
the pressurec on Ghe L he losses
to rhino, deexr and DO 1205 no;, - Rhinos
have been seen to cca ~ 50D cquﬁ field of

10 in. wheat piza’s



panents

Bbhitat Cempénents

‘rcharum/?hrazmibpw

Kt

~21- ;
H IGU I 'l
. s e
Facters afifccting Habitats and Thell
Létlﬁ/?hvs1cal/Hum,n Habitats : ‘5
actors ! ) ' ' .
| - . N
Firc (Dec. tb Mardp) 1 Sal farest !A ;
. : " 1
Steck grazing (vear 2 Khair-Sisses |%
reund. Createst Dec. férest 'B
ta liay) e i
I 3 Mixed .feérest N
I Th tCh cuitlhf‘ (LQVA . C .

" tA Jan, )(Imncr ta H: 4 Mixed grass- ‘W
cylindrics) “ land/trees Ol
S Dig

"~ Fadder Cutting 58 S. gpbntaneum ‘j
(Saccharunm sovop. H grassland H
Mixca 1erest trecs) !
(Year round, Greate 8 Oxbeys. Arundé ‘!
est Dec. to izy) 'H densx, Typha sSpp %

. L . ) ‘
Cane cutting %. 7 Rivér edge. F
(Saecharum spr ﬁ shért grass y
burnt stalks fTer 1 and sedges K
wall wOHSb?MCY;ﬁn)” 8 ' G,
Feb te Hay I Previausly | .

. : .n cultivated ‘
Cellectien o7 f“ults‘ Srasslana. N
repe fibres, vegetw I.¢vlindriea Hﬁ
aples, flawers, L*'%x ;
leaves (Year reaund)l 9 Deplet;d |

\ |- mixed feérest T

I Weed celleetien ‘ A ‘ ‘
(Year rsund., Gre ? —w‘ 10 Callisearnsz,
est Nav. te Feb. ‘ \rfemnisia,

. Zlé"DﬂUaj a

IIFishing (Year raund? Callotropis {ri

i Grassland
Fencing jung 'l Celnanising ki'
. shrubs .
“Climatie variatiersﬁ . I
,, ' ; |
Disease i i

[ Changes in river | . . (1)
“COUrseE | o

[IPeaching . . (i

" Contrall=sd ereoplng aend remavals . ‘
Cultivatien | : K

| !
S it

py
=]

\’-_

"8WTh (FC0. TC may)

ccharum/Phragmites

a Shaets (uu'lc—Jr.J\)

~

verata leind.io<

ex
dorew

Il

th‘Tbco~ li)

veredge shmrx
zsses/scdges

i Cyneddn dastyleon
pril To rioVv)

xed. Tércst bréwse

i

1 fares? brawse
czr round)

pndé danay,

Lani

EYCR-g W1Y)
erweeds
e.-June)
sing shrubs
|1idéarps,

hemisia

yprus (Dec~June)

*ieulturzl-ereps
linc~Feb)

l . -
berzig sissén

W leaves, Twizs
greh-April)

adc/1léw coaver

‘ ;alléws




~P1 -

|
|
Fencing is deflnltely not the answer to'the aropraiding

problem. Many observations sf rhinos brf—‘aklh~ down or walking
round fences have conflrmeﬂ this. Fencing, hov aver s»ronb,
wauld be incffe tlvc and expensive. The problem has to be
approached on Jnother tack. Changing the culturalWJ inherited
movement patterns has pOSSLbllltlcs- either by intensive
scaring programmes 1n the ijelds, aimed at the yoqnge” animals,
or by discourasinrg anlmalu from using the depleted forest

areas outside the National Fark as daytlme refuges from nocturnol
crop raids.

‘ | ‘

Gne approach i‘lthe soclec~cccn~mic one. | Looking ~
Figure II, the outputs and inputs of the National Park can be
listed., 1II, III, IVw v, vI, VII, VIII are all outputs. J is
the only input. !

Il 4 :

This implies that the Park is very important in the lives
of the local people.i Some ind of negntiation may become possible.
V, VI, VII lhave little effect on habitats or species but
dlS vurbance., II, III; IV, VIII have mere complicated effects,
some of which can bewshrwn to the villagers to be destructive 1o
the jungle which is so important tc them. The“e is no firewood
or thatch grass in the villages - no snails or fe”nshoots either.
Completc exclusion of such zctivities as thaten gress cutting,
cane cutting, fruit and wood collection merely makes ncople
less likely to conao&e raids of rhino, deer, and wildboar on their
crops. In some a“e_s relations are very bad. | A guord was

attacked in May in Bclod by men accostcd for felling trees. The
guard shot onc man u»ad

| 1
|

Permission to rumove certain forest rroducts under proper
control, carcful cxplanation of the cffects of cattle grazing
and fodder cutftinz and more contact between Park OleCngS and
local vililagers would,impreve relations. | '

i | '

Figur= II 1lis*ts factors »ffecting uabluats and animal
>opulations, habitets'and hablitat ccmponentc, A maze of inter-
sonnecting arrows canlibe drawn betweea the columrs and the
‘elationships change with the Utime of Vveer For zny kind of
wredictions to be made a fourth column llstln Canimal Species
S necessary. Seasonal food preferences, soc*al behaviour
atterns, movemen? ﬂﬁtte”qs, reproductive raues, interspecific
nteractions (p”edgthU 2nd oomogtltlon) have to be considered
or each specles - 9180 tne economics of tovrlsm, the effects
f wildlife on the v1llaée economy and a myriad,of other factors
hich are in turn a?febted by the factors 17Sued in column one

C

It is towards this typs of predictive caoa01ty|th“t research
15t progress to hslp in maraging and maintaining the animzl
d plant communities.
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