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INTRODUCTION

: The Asian clephant (Elephas maximus), on account of its large size and intemperate
.. appetitie, necds large arcas to forage. Bull ¢lephants are known lo ke greater risks in

* moving out of their habitat in search of palatable, highly nutritious planis and also females
- in cestrus. An understanding of the home range of clephant in Asia is invaluable for

" its conscrvation and management. The home range of clephants has been extensively studied
in Africa, covering habilats ranging from descris 10 tropical forests. In Asia, home range
has been studied in the Malaysian deciduous rain forest (Olivier, 1978). However, detailed
studics on the ranging pattern of Asian clephant have been lacking. Home range sizcs depend
on the habitat (ypes. This paper summarises the resulis of a long-term study that was
cartied out in the Nilgiri Biosphere Reserve in South India under the auspisces of the Bombay
- Natwral History Society,

STUDY AREA

; Much of the obscrvations on the movement and ranging behaviour of the Asian
- elephant was made in the Mudmalai Wildlife Sanctuary located in the Nilgiris district of
Tamil Nadu, South India. The Nilgiris Biosphere Reserve covers an arca of 700 km?
Mudumalai is a part of a complex of four sancuarics, the others being Bandipur Tiger Reserve
(Karrmataka), Nagarhole National Park (Karnataka), and Wynnad Wildlife Sanctuary (Kerala)
. The four arcas and adjoining {orest reserves cover over 3,300 km? of forest land and are
known to support an estimated population of 1,800 10 2,300 clephants. Together, they form
- one of the largest single protected clephant populations and ranges in Asia. The terrain
is undulating, with an average clevation of 1,000 m. The rainfall varics from 600 mm 1o
2,000 mm per annum,
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MATERIALS AND METHODS

Rangfng Behavfouf

Data on ranging bchaviour was collected from the three radio collared clephants
(Priyanka, Harini and Wendy ) The details of number of locations coliccted from these
collared elephants are given in the Table 1.

Fable 1. Data on radio-cotlared elcphants

# Name of elephant # of locations
1. PRIYANKA 23
2 HARINI 30
3. WENDY 6

The objective was to collect a minimum of four locations per month (i.e 24

locations in 6 months) for clans Priyanka and Harini and two locations per month fd_t_-_
clan Wendy. A total of twenty three locations was collected from Priyanka and thirty - |
locations from Harini. Though efforts were made to collect the required data every month,

lack of funds made it impossible o locate the clephants when they were far away

this clan raids crops [requently and the collared female is known in the arca.

Feeding and habitat utilization

utilization was collected from all three collared elephants (Priyanka 23 records, Harini 30
records and Wendy 6 records ) and non collared elephants (20 records). -

Social organization

;?E?r'op raiding

from the Mudumalai ficld station. Additionally, the swength of the signal Lrom Priyanka's d lodged in the com
transmitter became very weak as the ransmitier had been functioning for more than three -
and half years Therefore the number of locations in diffcrent months was not even, especially.’
in the case of Priyanka. The collared clephant Wendy was operating at Coimbatore division -
during the study period and therclore a total of six locations (one location per month) was 'f?!‘riyanka and Harin:

collected on this animal, It was not possible to travel to this arca and locate the elephant . arini between October
more than once given the financial and transport constraints. But efforts were made to collect . '

-nformation on its past movements from the local staff and people. This was possible as

Teeding data

- Priyanka, n=308; Harini, n =335

.5;cpham groups (n =216} recorded

Ihe collared clephants Priyanka and Harini wer bserved and dal fooding. ® yet (o be cntered,
collared elephants Priyanka and Harinl werc 0 served and data on feeding,:

major- habitat, micro-habitat dispersion, etc. were collected. A total of 100 hours of

observations on the {ceding of clans Priyanka and Harini were made . The data on habitat
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The data on the group size was

- collared elephants. Interaction between cmcorded % overy sighting of the collared and fon

. to study spacing behaviour
| ‘ and reprodu
; adult males from the radio-coﬂargd cl

Ian

c[ivsc aélgh;)\?il(;vuicpgan;and bulls were also recorded
‘ . Ihe dispersal of the identi

4ans was also recorded during the pc:'i{f: ied sub

. Ranging behaviour

a The collected data on ran

in i ' i
(o Apl- o Septomps ging behaviour from the radio- collared clephants

1994} were plotted on the map.

b. Th_c plotted locations (from Sep
in the computer.
analyzed for annua
analyzed to deter

temer 1993 to September 19 ]
94 igiti

lTl;zse data were latter segregated into year in:csr:ag e

mim z:}slondl, dfuly and overall home range. The daa \: . ;n :

¢ spacing patiern of dilferent clang, e

d. Analysis of i
ccological and administrati
inistrative boundraics
was also carried out

uter. T i
puter. The combined data on crop raiding was entered and analysed

A wtal of 11 ' {eedi
5 hrs of feeding duta was collected on the collared- elephants

and December 1993, and from July to October 1992

labitat utilization

in the study arca and the radio- collared males data
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Social organization

The grou siz¢ © i [.he hree Conafcd fcmalCS (I Il aﬂka, I N . 7
n=4 e .

dy. _ 4 |
g&g? ny:: 197 ) were entered in the compuler and analysed

RESULTS AND DISCUSSION

Home Range Size

G e i i - whi be expected due
and Lherrl;c\:;:l only g marginal increase in the third ycar which can p

iati cars in the habitat quality. -
i i attern due to vatiation between y Ly..
o s e o tan relation 10 time has been plotted for clans

Wendy shows a similar wrend but has not been plotted as 1t has

In Fig.1 the cuumulative home range size in
Priyanka and Harini

shificd its home range. . )

&3 1 ! or d 2 8} s. et

Salim Ali afier the 15th month The clephant itsclf has

in its former range, whcr'cas. car
i - had. stopped [unctioning ‘ | :
o f:(t)llézr 'Ill"tlli nia]gpAdmiral was shot dead in September 1993. Figure
poa : 5 e i
. ve for o male clephants. male. i
ume curve for g]\:nt:ome range and there had been a gradual shift 1;1 ;tzcréxriglrfe;; N
eSlfibllSFll{lg tﬁst its home range size will increase further and the size dc :—an e e
Ttis C‘{rmlﬂ L‘tl]e {inal size. In the case of Admiral, though the hc;f_ncd u 1%13 S ot
study 18 not alue, the actual home range size has not bcqn .dc mcl_ ‘ TS D st
oo asy?a?(;oi:lcu:th dl,xring the entire period due to ﬁur(;sl‘lotm;njzézo ;;s;;car gHomc r'ahgé
come i L . . willed in 1 sange
' iti i first year and 1t was : : fome T
of bod); co:lcigllc;nw(..il;lg“‘ic?emusmypcriod arc several times la:gezl: than thg size o
sizes of m .
non-musth period home ranges.

and it had moved to another area or

¢d for three years for the three clansl Pny?nrkrﬁzulia;:
670km?, 562 km?® and 799 km? respectively. Th;‘ bngsch 11‘1; (I)n madon »

s : : i i "ot d

ar.ld wcﬂgib;:ag The home ranges for the three years are glvgn inalxi 3 e oo desgn

Eno "'l' t lhc” range will have liule or no S1gmflxcance for actu | g

range Shl!' ctorcScrvcs as they represent the area.used in any one yiﬁolin e dofin

el habiwt) conditions. The clans in realily require the upl?c e o nde

(IhCLrI?EOIC dldu'v:: figure for three ycars as this is the area that w1

by the cumulk re

different climatic conditions.

The overali home ranges defin

three clans reached an asymptotic value in the second year -
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Table 2. Basic data on home range of the three elephant clans.
clan sample size  home range mean home range 5D
(locations) cumulative km? range size kn?? kn?
Priyanka 564 670 464.6 395-555 818
Harini 539 562 3826 261-530 136.7
Wendy * 127 FO9H* 288.8 19-799 4427

* This lann had shifted its home range and its range should not be taken
as respresentative of clan home range sizes in the study area.

** The actual size is 1665.3 km? but the area with actual forest cover and
accessible 1o the clan is 799 knd.

It can be scen that home ranges are much larger than those defined in the earlier
studics on Asian clephants (Desai, 1991 ; Easa, 1987; Olivicr, 1978; Sukumar, 1985, 1989)
For clephant conservation , arcas larger than 600 to 700 km? will be required in deciduous

a single clan. The overlap between
and evenassuming that two clans overlap 1o the extent
we would require at least 900 km? of arca. In the absence of such large arcas,

¢ adequate habitat will start moving  into
periphery for their resource (food) requircments and thus the
onflict will increase.”Small areas of 300 km? or less are likely

to be too small for long term conservation, asthey are too small while the level of conflict
being too high

twoclans can be between 0and §0%
of 50%,

agricultural arcas on the
level of human - clephant ¢

The home range size of malcs though not fully defined in this study is still larger
than those defined as non-musth ranges in earlicr studics. This means that the actual home

range sizes are likely 1o be bigger or equal o those of the clans, The same problems of
~ - conflict with humans are likely in the male situation also. This 100 has to be taken into

account when designing conservation areas  for clephants. Arcas of high males or bull
areas as defined by Moss and Poole (1983) should get special auention when designing
¢lephant reserves. In the low male arcas (due to poaching) as in south India, new males
{maturing ) coming into the population will automatically “adjust their new (cstablishing)
home ranges to the available forest areas and do not pose a real problem.
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Fidelity to Home Range

The annual home range for three years of clans Priyanka and Harini (Figs 4 &
5% overlapped 1o a large exient with only minor shifts in the home range belween years..
This indicates a strong fidelity o the home range under natural conditions. Both clans
tended to use the same arcas consistently year after year This is the only study other
{han that of Desai (1991) that has looked at home range fidelity.

cndy shows a major shift (Fig.6) [rom nothern part of Nilgiri -
southern part. This clan operales primarily in the thorn-
has been degraded and also access 1
h we fecl that this clan

The home range of W
Biosphere Reserve (NBR) to the
forests and most of its southern range
has been cut  off due to cultivation, As suc
its range duc to the poor quality of its prescnt rang
home range shift in a large {orested tract, The present range it is operating in is  of poor

quality when compured 10 the arcas in NBR north. This strongly suggests that

within poor habitats or those whose hom
into better arcas within the remaining clephant ran

between clans

Ihe above findingsare vital for clephant
(clans) have specilic home ranges and that they
(possibly due to competition) and as such when 4 parl or W
lost or degraded the affccted clan cannot move into the
(if it isn't a part of its range) duc. 10
arcas (fewer elephants or Jower compe
into agricultural arcas end up as wanderin

g herds thal cause cnormous loss in .crops and
human lives That habitat loss could be related 10 increased incidence

of crop raiding..

The home range of Admiral did overl
of study showing that males also. show strong
7). The reaction 10 -loss of habitat of malcs with cstab
1o that of females i e. they will come into greater conflict with humans. Sub-ad
in the process of establishing new ranges arc
tikely to shift into the forest (but we do not yet know anythin
males for resources ). We can safely assume that loss or
conllict with humans and also result in greater
are not good for the population and as suc

Administrative Areas

Analysis on the legal status of home ranges of the ¢©
elephants move ifrespective of administrative zones. Figs.

o the river Bhavani -
could have shifted -
& This is the first recorded case of -

clans -
¢ ranges arc lost or degraded cannot simply move "
ge. This could be due 10 competition -

management as thay show that elephants
do not freely use all the available habitat:: :
hole of the home range is:: '
remaining clephant habitat’: :
competition. It may have o move into agricultural - -
ition ) or into agricultural arcas. Those that move: -

ap almost tatally between the two years:':
fidelity to their non-musth home range (Fig.. -
iTished home ranges will be similar
ult males:
likcly to be more flexible and therefore:: -
o about competition between :
degraduation will lead to greater
stress for the clephants, Both these situations
h efforts should be made Lo reduce them,

ollared animals showed Lhai:_'f -
8 & 9 show the details of:
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percentage of home ranges thatlic in different administrati '

Ay nome : : administrative zoncs. Thong

om)s/ide amaéldpljéx:;l;cgdye :vcry litde part their home ranges (16.1% and 12_1%5?03?505\1'1?8

G proweted dl'CfiS) they spent newly 30% of their time in these arcas Sinci

e e, & meirpg;l}fs :hm the cenwal arcas of PAs TR, MWS and WWS) sﬂcndin

population ), the unproLcclczr;az:'rllif't(t)}%;Lrh?]roxrsgicscnt Olrcrldl e e of e NBg

e . | : ange should be included into protec

((:1[ S)idgh&:] ho}x)n: mur:‘gc of other male Admiral had an even larger part of its I;a?:ezu(:g;gifas

¢ PAs than the other two clans Priyanka and Harini, : 0

I . .
cange HCC Sar:v ﬁﬁgdi éfu}s2 :Snly 4.;% (?f its home wi%h in the PAs while 92.1% of its home
foate s wilin 1 dm?rv;a ’orc':st (F:_g.‘ 9) .Trymg lo include all these arcas into PA

oork popumﬁonr);an cgllt as inclusion of all home ranges basically means that
soncrally ot o gsc W}i hd}f(? .Lo be converied to PAs. Socio -cconomic considerations
B by do ot permit lt;la a]n a(:onn. In such cases, the Reserve Fortest arca out side
rens. Managomen, 51 mcsz ; ffgllit;ltc, :ﬁg& sh(?uld be managed as clephant conservation
bofore enmbaking on 2y Dmsas ooeon ¢ into account the requirement of clephants

Corridors

The cl: . .
studics (Dcsa?nls9grll)d the adult bull (Figs. 10-13) all used corridors identified by carlier
used during lilcir‘ s f:lsludy shows that clc_phums show strong fidelity to the routes
range and the routes ?nd movement In specics that - show such fidelity 1o the home
directions other than th o m oi\icmcm between scasonal ranges, creation of corridors in
elophant habiiat shou]i’i eztgb(lsz?;i (r:réo::;‘:crlw:icwozld be futile. Corridors between and within
movement in that direction otherwise the cnt?rl: cl'?:)lr? xjflﬁcrbccsvritzéng it there s a

Crop raiding

The findi . -
mamgemc:t f(;:([!i:;ngsalcz‘lgavrl)tl.shoy that onlyl specilic clans and males rid crops Where
Kopt e on]s .151(. u_d_cs capture of elephants [or reducing conflict it should be
fopt In mind ;-aidinr):;[ i }i:‘nuf‘icd _raxdcrs should: be caught. Random capture will result
i o ;ﬁ CI? ‘a{m. bqlng caught and as such it will harm the population that
2150 st sc;(i}sl &éaﬂmb'lc for long' term conservation The finding is that clans are
o ht’zs 'magc and lhc_:lr capture should also be considered where capture
oo "m o ave a dual benelit, namely reducing the growth rate of clephant
R e ‘y L?]Oﬂ[in'Cd ranges andreducing crop damage. This may be the onl
oo i s like ;gud I]r:’dla ‘lehcrc _m‘alc rremoval is not an option due 1o the skcwcg
Moy, Bokkepeamne cp ;n['crop m:r:lmg was collecied from six villages (Masinagudy
N Dok 1993, 2 ;1;;1; dII;dh, Yazhuhouzm and Anaikatti) situated in and around ot"
once in a month 1o‘rccord Lﬁc ggpﬁiiﬂsdﬁfgs d?fxwd f{'Om ot dmresed by mtored
age. Ihe major crops damaged by elephanis
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were Green fodder (25.80%), Ragi (3.53%) and Paddy (3.41%) (Tabele 3). Total arca of
crops damaged by clephants indicales that Ragi, Paddy and others together contribute
11.6% of damage while the green fodder alone contributes 88.4% of the total arca damaged.
The major crop raided was green fodder and the high damage inflicted could be due to
poor maintinance of electric fencing. Both males and females raided the crops but the males
raided more frequently (8 times) than the females (3 times) However the total arca of
crops damaged by females was greater (65.2%) than that by the males (34.8% ). As the
rain fall was low, a considerable number of Ticlds were abandoned by the for formers during
the study period.

Table 3. Delails of crops damaged by ¢lephants.

Crops Area cultivated -% of damage
(in sg.m)
Ragi 36100 353
Horse gram 6750 000
Paddy 2200 3.41
Maize 1500 0.00
Cotion ' 350 0.00
Others 64375 0.44
Green fodder * 48000 25.80

* A hybrid species of Sorghum raised for cattle by the Dairy Department

Social Organization

The data has to be analyzed but preliminary analysis shows that there are differences
between dry season and the first. wet season group sizes (Fig. 14). For clan Priyanka,
the dry scason was signifiantly smaller than the 1st. wet.
season group size. This indicates that elcphants within the clan are likely Lo aggregate more -
during the wet season than during the dry scason. Group gsizes in rclation O scasons and
habitat arc to be analyzed and interactions betweeh clans and also between clans and males:
have been entered and preliminary analysis shows that clans avoid cach other i e.that there :

the mean group size during

is competition between clans. The male Admiral didnot associate with females on any

appeciable level. This could be duc to the fact that it was injurcd and did not come into.

musth

:Moss, C.J. and Poole JH 1983 Relationshi

- ;Olivicr, R.C.D. 1978 On the ecolo

- Sukum:
Sukumar, R. 1985. Ecology of Asian clephant (Eleph

.fjiukumar, R, 1989. The Asian ¢
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Fig 4 H
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Fig.6 Home range of clan Wendy for the period June 1991

to May 1994
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