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MITIGATION OF HUMAN - ELEPHANT
CONFLICTS IN SRI LANKA

Charles Santiapillai
Department of Zoology, Univcrsity of Pcradcniya

Pcradcniya, Sri Lanka.

INTRODUCTION

The basic inability of human bcings and wild elcphans to co- exist without some
conflict was recognized in the ancient, Indian trcatise callcd "Arthashastra" wriu.en by Kautilia
between 300 BC and AD300(I-ahiri-Choudhury, l99l).Today,throughout Asia, elcphant
dcpreation has bccome a way of life. Incrcasing human population and incresing agricultural
land use have considcrablyrcduccd fre arca available to wildlifein gencral and the elcphants
in particular in Sri Lanka since the turn of ccntury. In addition, the activitics of the ivory
poachers and guenillas have also tcndcd to ionccnuate elcpha4s into smallcr ranges of
relatively greatcr safcty such as national parks. The obvious corollary to a decrease in a
species' rango is a dccrcase in its rcsource basc (Croze el al., l98l). The continuou
contraction of the habitat available to clcphants scrves also to cut off ccrtain channcls of
their response such as emigration and dispersion (Wastson & Bcll, 1969). For a wide -
ranging species like thc elcphant, this mcans that the animal's flcxibility o buffcr the effects
of local resource deplction by moving clseshere is lost. Such a situation has led to an
escalation of conflics bctween man and elcphant in Sri Lanka.

Ratnam (1984) in discussing the problcm of crop dcpredation by elephans in
pcninsular Malaysia consi<iers the phcnomcnon into lhrcc catcgorics:-

1. where a group of elephans has becn marooncd by dcvelopmcnt into liny
pockct of forcst which, bcing unablc to mcct, the food rcquircmcnts of the
group, forccs 'rhe animals to raid the surrounding agricultural crops.

2. where a group of clcphants with sufficicnt uscable habirat for various reasons,
still raids large adjacent devclopmcnt arcas with a broad but unificd boundary
wilh fre forest.

3. where a group of elcphants with sufficicnt uscable habitat raids a patchwork
of villages, farms, orchards or smallholdings with no clcarcut or unihed
boundary bctwcen tlre forest and the dcvclopcd areas.



To ttris in Sri Lanka must bc addcd the fourth category of crop dcprcdations and
human faolities causcd by the solitary bulls during thcir wanderings in scarch of oestrous
females. The long-tcrn scrvival of ttre elcphant in the wild in Sri Lanka will dcpend on
how effectively the human - elephant conflics are mitigatcd. The problcm of elephant
depredation is a complex one and there is so easy solulion to rcsolve the problem. In Sri
I-ank4 man and elcphant have to live togefrer wift mutual adjustrncnt.

METHODS TO KEEP WILD ELEPHANTS AT BAY

Although it may be impossible to eliminate the human-elcphants conllict totally,
except by exterminating the offcnding animals, thcre is no doubt, that this problcm mut
be minimiscd if conscrvation efforts zue !o succed in developing counlries facing harsh

socio - economic rcalities (Sukumar, l99l). Thcre are several mcthods to kecp the wild
elephans away from cultivatcdarcas and according to Lahiri4houdhury (1991), they can

be divided into two catcrgories :-

t. Mcthods of combat which deal with elcphans actually raiding crops, and

Prcvcntivc measurcs, which are dcsigncd to prevent clcphants from such

raiding.

Combative

Use of Spotlights:

Powerful car battcry-opcrated spotlights have bcen found to be vcry effcctive
in India (Lahiri-Choudhury, l99l) to dcal with most crop raidcrs since elcphants

with a few exceptions, move away from powerful bcams of light. The light must

be srog and powerful to be effective. The use of torch light in fact attracts curious
elcphants to move towards the source (as happcncd in Xishuangbanna in Souihern
China).In the cultivated arcas, a tractor or a jcep fittcd with spotlighs can be fairly
effective in dislodging wild clcphantprovidcd the vchicle can bc takcn closcenough
to the animal . But once the vchicle is withdrawn, the clcphant may come back
(Sukumar, 1986).

Use of Domesticated elephants :

In India, domesticatcd elcphants (callcd koonkies) are often uscd to drive back

witd elcphants into the forcst, usually during the daytimb (Lahiri-Choudhury, l99l).
By using koonkies, a hcrd of about 60 wild elcphants was chascd away in 1980

successfully in West Bengal in NE India-
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Use of fire crackers :

This is one of fie most commonly used methods to chase wild elephants off
cultivated areas by farmers. But elephants soon learn to recognize such
psychologicalbluffs. Rockcs that end with a bang appear to be more effective,
particularly wittr family groups. Bamboo gun rockcts have bcen succcssfully uscd o
chasewildclcphantoutof cultivation inlndia (Morris, 1958). In the past" Wildlife
Departmcnt otticials in Ore field used to provide farmcrs with ftundcr flashes. Altltough
these devices could not eradicate thc clcphant raids, they wcre able to mitigate the
problem @unchihewa, 1989).

Use of Loudspeakers:

In souhcm India, the play back of a tape containing a jumblc of noises, through
loudspeakcrs was efective in keeping away a raiding bull elcphant from a coconut farm
(Sukumar,1986). Ontheothcrhand,rcsultsolcontrollcdexperimcntswith taperecorded
tiger calts have not bcen conclusive (Lahiri - Choudhury, l99l). The use ofhigh fre-
quency sound "bccpcrs" along with an clcctric fcnce may have potential in repelling
elephans @icsse, 1982).

Use of infrasound:

Asian clephanLs areknown to communicatc with oneanother usingcalls thatrange
infrequencyfrom 14 to24|+r.(Payne etal.,L985). GiventhattheAsianelcphantscan
pcrceive calls at such low frequcncy bctter han calls at highcr frcquency in grassy

savannahs or woodlands, ovcr largc distances (l .5 km or morQ, thc play back ofrecorded

disness calls of clcphans could be used to drive back the wild clephants along cultivated

areas. But this needs furthcr rescarch in idcntifying a frequcncy that is intolcrable

to elcphans in the wild.

Use of fire arms:

Shooting wirh fire arms and guns over clcphans may be effcctive in fuiving the

animals back into th e forcst. But some bclligercnt bulls may ignore such noises and

move into cultivatcd arcas.

Preventive Measures:

Common sense:

Gamini Punchihewa (1989) askcd some Vcddas in ttre Gal Oya Scheme the most

importantquestion as to how they managcd to savc Lheircrops dcspite thcir small number

vis-a-vis ttre dcnsity of wild animals in thc arca. To this queS0ion, one villager replied,



"Those days a few pcoplc existcd and in srcrch of land, we clearcd the jungle, and
prepared the land for chenas (shifting agriculture), we put our stockade fence, and we
alwaysavoidcdelcphantpaths.Ifwedidcorncacrossthem,wefortificd these vulnerable
points with giantjunglelogs. Wekeptwatch from lhe hcighsof trccs..........Today
most of thcse so called farmers come from towns, they do not keep watch but sleep
and only whcn they awake do ttrey know what had happened o ttreir
crops" (Punchihcwa,1989). Itwasalsoobservcdthat mostof thcrcportcdincidcnsof
elcphant damage came from colonisls who wcrc sctllcd lrom towns or urban arcas.

Use of Repellants:

Chcmical rcpellans have bcen uscd as barriers, but without much effcctso
far (Lahiri-Choudhury,l99l).Theproblcm is tlrat chcmicals maynot persist for a
long time undcr wct conditions. Howcver in Sumatra, the Dutch planters evcn tricd
to hang rags soaked in human urine as a repcllant against wild clcphants raiding
the oil palm planradons. More rcccnl.ly, in Zimbabwe a scrics of tests was conducted
on frce-rangingelcphans to evaluate the effcctiveness of a Capsicum-based acrosol
as an elcphant rcpcllant, and the rcsults indicate that it is an effcc[ive short-term
rcpcllant, up to l00m (Osborn & Rasmusscn, 1995).

Changes in land -use pattern :

The most scnsible option is not to pkmt palatable crops along the periphery
of elcphantrcserves. Suger cane,oil palm. rubbcr and pineapple plantations in the
vicinity of rcscrves having wild elcphants will incvitably act as supcrmakcs for
elcphans. Having established such plantations in or along elcphant habitats, it would
be naive to believe that they would escapq lhe notice of the clcphans.

Use of Buffer-zorles:

Seidensticker (1984) rccommendcd the esrablishmcnt of "wide buffcr zones"
which lack any cover betwecn the cultivated area and the natural forest. These zones,
to bc effective as barriers to elcphant movement, should have zero appcal to the
elcphanls. Altttough the idca is good, ccrtain bulls can cross thcse arcas into the
cultivated ficlds.

To be effcctive, the ncnch has to be at lcast 2 m dcep, 2 m across at the
top and 1.8 m across at tlre base. Howevcr, undcr wet condiLions, some "EAE"
@lcphant Arse Erosion) can occur, oftcn rcsulting in a rcduction of the effcctive
dcpth of the trcnch (Blair & Noor, l98l). The eflcctivcness of the trcnch can be
improved by either srengthening tlre walls with concrcte (cxpcnsive) or by growing



5

thomy vcgctation along the inncr-trench edge. A furthcr improvemcnt in the
effectivcncss of the trcnch can be made by crccting an elcctic fcnce along the
inner-trcnch edge. But lhcse efforB will be expcnsive. Altcrnatcly, s hallow
trenchcs 1.2 m dccp and 1.2 m wide can bc uscd providcd thcy are covercd with
a layer of bznnboo matting which prescns a psychological rathcr than a physical
barrier. The clcphans in India, fccling the bamboo mat with thcir trunks find it
unshble and avoid trcading on it Thcy havcan instinctive sense about what
surface will bcar their weight (Lahiri - Choudhury l99l). The traditional elcphant-
proof trcnch, if wcll construcl.cd and maintaincd, can be uscful in minimising elcphant
dcpredations. But its uscfulncss must be wcighcd against the cost of iB construction
and maintenance. In Malaysia, trcnchcs did rcduce the extcnt of clcphant damage
to oil palm plantations, but usually not sigmificantly cnough to warrant, thcir high
cost (Blair & Noor, l98l).

Log fence:

In especially vulncrable arcas, log fcnces ( 15to25 cm diamctcr) wrappcd in
barbcd wirc have bccn uscd in Malaysia along trcnchcs. But trcse operatiorr are
very expcnsive and involve lhe extraction of suirable timber from the foresl

Electric fence:

InPcninsular Malaysia, the uscof non-faud clcctric fcncc has bccn found to
be most effectivc in containing clcphant dcprcdations in oil palm plantations (Blair
&Noor, l98l).The fcncecsscntially consists of 2 strands of high tcnsile high carbon
galvanised stcel wircs through which an cncrgizcr (opcratcd eithcr by a battory or
solar pancl) passes cvery sccond an clcctric pulse of 5,000 vols, which is nonlcthal
bccause of its very short duration (3/10,000 th of a sccond). It appcars to be the
chcapcst and most, cffcctive from of all physical baricrs (Lahiri-Choudhury, l99l).
In one instance in Pcninsular Malaysia, the fcnce was parallclcd by clcphans'
footprins end dung that the clcctric shock had on occasions litcrally "knocked the
shit" out of thc clcphants (Blair & Noor, l98l). But it is ditticult to fool clcphans.
The tuskcrs havc an advantage in that thc ivory docs not conduct clcctricity and
so the tusks can be uscd to dislodge Lhe fcncc or insulators. Constant maintcnance
is the key to Lhe succcss of clcctric fcnccs.

Translocation :

Pockctcd clcphants rcsponsible for crop dcprcdations can be roundcd up
en nasse and cithcr capturcd and movcd to anothcr salc arca or drivcn to a new
arca(clcphant drivc). But in most, cascs, such lranslocatcd animals are known lo have
returncd to thcir formcr habiut. One of hc succcssful translocations was ttnt in



Sumana where a herd of 70 elephanS was driven from sugar cane plantation to

the way Kambas Game Rescrve in 1984/85 (Santiapillai & Suprahman' 1985).

Selective removal of male elephants :

Given the fact that much of the crop deprcdations is caused by lone bull
elcphants, Sukumar (1989, 1991)argues that tfieir removal willreduce depredation

and save human lives to a far grcatcr dcgrce than the elimination of elcphans from

family herds. Ifonly a fcw (less than l0 animals) bulls are causing crop dcpredations,

then it is indeed sensible to remove lhcm from the area of conflicl However, in

Sri Lanka, the elephant is discontinuously distributcd in small, local populations (or
demes) and if all the crop rading bulls wcre to be capturcd and domcsticatcd, then

it would lcad o a significant reduction in the gcnctic variationin thepopulation and

will also hclp accelcrate the dcmisc of scvcral small, local populations of elephans.
Removal of elcphans shoutd bcthe last resort of themanagcmcnt authority afrcr all
olhcr options have failed . The policy of capturing a few chronic crop raiding elcphanS
may be justihcd in the short-tcrm, and undcniably has benchcial secondary

consequcnces in providing a fcw animals to improve thc gcncpool of elephanS in

captivity but such a policy should notbccome an institutionalised practice accepted

as routine, in tlre prescnt state of ignorance conccrning the validity of assumptions

on which it is bascd.
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ROLE OF ELEPHANTS IN SUJALKUTTAI -BANNARI

CORRIDOR IN SATHYAMANGALAM FOREST
DIVISION,TAMIL NADU, SOUTHERN INDIA

' G. Sivasubramaniyan and N. Sivaganesan
Salim Ali Ccntre for Ornithology and Natural Hisory

Kalampalayam, Coimbatore 641 010, India.

INTRODUCTION

In forcss ecosystem, elephans could play a major role in shaping habitas while eating

thecanopy vegetation, stripping off bark and uprooting oftrces both in Africa (Croze,l974l
Caughley, 1976; Lcuthold,1977i Pellew, 1983; Barnes, 1985) and in Asia(shwaran,1983;
Sivaganesan, 1993). Anottrcr notion about the elcphant is is significance lor other faunal

communitiesthroughits role in the forcsts ecosystcm, espccially is ability to disperse seeds

(Williamson , 1975).

Although studies (Vancuylcnberg,lg71: Olivicr,1978: Choudhury, 1980; Nair el aL;

1980; Singh, l9?8; Daniel et al., 1987,Easa, I 988; Sukumar, 1989a& t989b; 1990, Desai,

l99l; Sivaganesan, 1991) have bccn carried out on ecology of Asian elephant (Elephas

nuximts) its role in forest ecosystcm with regard to is interactions with othcr hcrbivores

and dispersal of secds has not bcen studicd much inPcninsular India. Thcrcfore,a study

was attemptcd to :-

a) dctcrmine vegctation composition to assess abundance of browse plans
available o elcphans.

b) asscss extont of hcight altcration on various plant specics induced by
elephans.

c) dctermine its impact on various size classes of food trccs.

d) idcntify the plant spccies dispcrscd through dung and

e) Iind out the usage pattcrn of othcr fauna in elephant foraging niches.

STUDY AREA

The Sujalkutoi - Bannari conidor is locatcd in ttre Sathyamangalam Foresl Division
,of Tamil Nadu, Southem India. It is approximatcly 25 kmz in lcngth beginning at the tail
6nd of Moyar Vatley (Map l) linking Bannari Forcst Division on the eastern portion of
Eastcrn Ghas and Kallar rescrve forcst of 0re Coimbatore Central Forest Division on the

West. In many arcas this corridor width is narrow(< I km) and it forms a bottlcncck bctween

9
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the Nilgiri Eastcq slope which is stccp aqd the watcr loggcd areas of the Bhavanisagar
reservoir. The tcnain is undulating. The study site is,dominatcd by thorn forest(6NC
l)apart frqtn southem drymixed dcciduous forests(5 AlC3) in thehillslopes(Champion
& Sctlr, 1968). Common trces we: Albizia amara, Acacia sundra, A. Iatronwn, A.
Ieucophloea, A. plonifrons; Bauhiniarecemosa,Conuniphora berryi,Erythrorylum rotngynum,
Randia dunetorurn and Ziziphus mawitiana. Dominant shrubs uei Cassia auriculata,
Capparis spp.,Grewia villosa,Grewia hirsula,andSolanumspp. Unpalatable and exotic plant
species suchas Eupphorbia antiquarum,Opuntia dillenii and Prosopis julifloraue colonizing
in many areas which is, a major threat tro.0ris conidor.

Pcrcnnial rivers suchas Moyarand Bhavani are of grcat attraction to elephans during
the dry season. The avcrage annual rainfallis 824 mm. This areareceives rainfallfrombotr
norlh -east and soufr - wcst monsoon but bulk of the rainfall comes from the former, from
Septembcr to Novembcr.

Thc corridor has sizcabtc populations of blackbuck (Antelope cervicopra),tourhorncd
antelope(Tetracerus quadricornis), sripcd hycna (l lyaena hyaena),gaur (Bos gaurus), sambar
(Cervus unicolor),chiul(A.riscxrs),lcopard (Pantlara pardus)and dhole (Cuonalpin*s).

MATERIAL AND METHODS

Dcnsity of various plant'spccics waslesrimatcd from 170 strip transectsof 25x10
m whictr are laid randomly in the corridor. Numbcr of individuals of each specics, thcir girtlt
at the brcast height (gbh cm) and height (m) wcre recordcd from each ranscct (Dittus, 1979).

Observations on thc vegetation modification induccd by elcphans particularly'on mature
trees (>l0cm gbh) was collectcd from all the 170 transccts. Dal,a on spccies and parts

consumcd, lotal Ece hcight and tccding height lrom t]re ground wcre collcctcd along the

fccding trails as followcd by White et.al.,(1993).Occurrcnce of fccding signs on mature

trces (>l0cm gbh),recruitmcnt(>2mhcightsaplings)and regenctation (<2mhcight sapling)
of various spccics were also rccordcd to asscss the impact of elcphanls'fccding. To determine
the role of elcphants in dispcrsing scsds of various plant specicg 300 frcsh (< I wcck old)
and 743 old ( < l monft'old) dung pilcs were visually examincd in the field isclf for
occurrence of seeds. Abundance.ofvarious sccds in cach dung pile was quantihcd on a
four point scalc: I ( < 25 seeds per dung), 2 (<25-50 sceds pcr dung), 3 (50-75 sccds per

dung) and 4 (>75 seeds per dung). Ofircr matcrials like fungi wcre also noted whcnever
sccn in dung piles to assess significance of clcphants in providing various micro-habitas
for othcr animals. Tracks and signs such as scats, pcllet groups, kills and spurs of various

animals wcre notcd to dctermine tlrcir usage pattcm alongclcphant foot paths and its foraging

sitcs.
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RESULTS

Species compostion

A oral of 4394 individuals bclonging o 47 spccics wcrc rccordcd from 3.77 ha,
arca, of which 28wcrethorny spccics accounting for 4l.Z%oof thc totitl trccs. Thcse
compriscd mostly of Acacialatronum(230/ha), Acacia planifrons (62lha),Albizia amua
@6/ha) and Conuniphora berryi (41lha) (Tablc l). Thcsespccics constitutc major food
plants to clcphants as evidcnt from thcir browsing incidcnce. Among 16 shrub spccies
Fluggea leucopyrus,_Grcwia villosa, G. hirsuta ,nd Solanum torvum wcre commonly
disributcd. Shrub spccics formcd upto 57.9Vo of the ot:[ individuals. Crccpcrs/stragglcrs
formedjust 0.86VooI the otal trccs enumcratcd. Unpalatablc spccics suchas Dodonaea
viscosa, Lanlana canara and Calotropis gigantca wcre obscrvcd invading thc forcsted
arqN.

Feeding height

Elcphants have supprcsscd crown hcight of Acacia latronum, Albizia amara and
Conuniphora berryi whilc fccding on thc crown (Tablc 2). Thc mcan fccding hcight on
the crown pordon of various trcss by clcphmts rangcd trom 2.7 m to 5 m. It is of
significancc that morc fccding signs wcrc obscrvcd on noncoppiccd individuals of Acacia
latronum (76.7Eo) utd Albizia omara(77ok),nd rhus altcring trcc hcighs and in many
cases the ultimate fate is lotal crown distortion.

Species eatcn

Forage signs along frcsh fccding trails wcre rccordcd mostly on Acacia latronwn,
Commiphora berryi, Albiziaamara nd Grewia villosa whilc ll othcr food spccics wcre
used lcss cxtcnsively (Table3). Occurrcncc of fccding signs on various size classcs varied
in relation to availability. For exarnplc, fccding signs wcrc poor on rcgcncrating saplings.
On the othcr hard, clcphants fcd prcdominantly on rccruitmcnt individuals of Acacia
latronum (690/o), Albizia affnra (72o/o) nd Grewia villosa (7l.l%o) (Tablc 3). Mature tree
cover of Commiphora berryi wtN thc most favourcd spccics with 960/o of thc total fccding
signs. Mature stands of Acacia lstronum aur.rl Albizia amara also showcd prcfcrcnce by
clcphans.

Dung contents

Sccds bclonging to grasscs, shrubs and Eccs wcrc observcd from 1043 dung piles
examincd duringthe study pcriod. Sccds of l0 spccics of rccs, 5 woodyshrubs, 3 grasses,

I crccpcr and I crop werc obscrvcd in tlre dung pilcs and assumcd to bc dispcrscd by
elephans (Table4). Among various sccd remains, Grewia villosa was abundant followcd
by Bauhinia racemosaand Grewia hirsuta. Sccd remains of othcr spccics wcre low in



Table 1. Dcnsity and rclative dcnsity of viuious plant specics in Sujalkuttai -

Bannari Coridor of Satlryamangalam Forcst Division (Arca samplcd 3.77 ha.)

Spccics Sbtus # inrlividuals Dcnsity

(pcr hr)
Rclative

dcnslty

Acacia lalronum

Acacia lcucophloea

Acacia mellifera

Acaciu planiferons

Albizia amara

Atalantia nnnophylla

Azadirachta indicu

Bauhinia racenoscl

Calotrophis gigantea

C ardio s pe r mum ha I ic ac ab wn

Carssia auriculata

Carissa carandas

Capparis sp.

Cisszs quadrangularis

Chlororylon swiclenia

Commiphora berryi

Dichrostachys cinerea

Dodonaea viscosa

Erythrorylum monogYnum

Euphorbia antiquarum

Fluggia leucopyrus

Grewia tiliaefolia

Grewia villosa

Grewia hirsula

Gnvlina arborea

Gyrocarpus amcricanus

Jasminwn auriculstum

Jasminurn sp.

Linania alata
Lannna canura

Tl+
Tl+
Tl+
Tl+
Tl+
T
T
Tl+
S

cl+
s
T
s/+
c
T
Tl+
Tl+
S

s
T
s
s/+
s/+
s/+
T
T
c
c
T
S

870

7

9

237

t76
,

l3
l0
3

5

83

l9
54

3

61

r57
50

70

136

2l
736

78

730
35

l3
4

l3
t7
27

7

230.77

1.86

2.39

62.86

46.68

0.53

3.48

2.65

0.8

r.32
22.02

5.04

14.32

0.8

16.18

47.U
13.26

18.56

36.07

5.70

r95.22
20.68

193.63

9.28

3.45

1.06

3.45

4.50

7.16

1.86

19.80

0.16

0.2r

5.39

4.01

0.05

0.30

0.23

0.07

0.1I
1.89

0.43

r.23

0.07

1.39

3.52

l.14
1.59

3.09

0.49

16.56

t.77

16.56

0.80

0.30

0.09

0.30

0.38

0.61

0.16
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Table 1. continucd.

Spcclcs Sbtus # lndividuals Dcnslty
(pcr ha)

Rclallve
dcnsltv

Morinda linctoria

Mundulea sericea

Opuntia dillenii

Prosopis juliflora

Premna sp,

Pilluccllobium dulce

Pongamia pinnata

Pteralobiurn hexapetalum

Randia dumetorum

Randia nalabarica

Solanwn torvum

Sapindus emarginatus

Strycluos polatorum

Tamarindus indica

Terminulia tomenlosa

Ziziphus mauritiuna

Zziphus rylopyrus

T

T

s

Tl+

Tl+

Tl+

T

s/+

s/+

s/+

s/+

T

T

Tl+
T

Tl+

Tl+

I
l3
4

32

52

4

2

4

r47

8

450

2

)
J

2

t9

3

0.27

3.44

1.06

8.48

13.79

1.06

0.53

1.06

38.99

2.r2

l19.36

0.53

0.53

0.8

0.53

5.03

0.8

0.v2

0.30

0.09

0.83

l.l8
0.09

0.05

0.09

3.34

0.18

r0.24

0.05

0.05

0.07

0.05

0.43

0.07

Total nunber ofplant species recorded

Total nunber of erumcrated irulividuls

Total runber of elephant food species

Total nunber of rwn-food.trees

Diversity (ll') index of food species

Diversity (ll')index of non-food tree species

+= Food species

T= Tree; S= Slvub; C = CreePer.

=47
= 4394

=]J
=A
= 3.10

= 2.38
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numbcr with lcss than 25 sccds pcr dung pile. It is of importance to note that Acacia sundra
and llardwickiq binata which wcre not rccordcd from thc Eanscct. but wcre obscrvcd in
dung pilcs. Inscct fauna bclonging to five familics wcre also notcd from thc dung piles.

Usage pattern of elephant's ftr<lt paths and foraging areas by othcr species

Large to mcdium size hcrbivorcs uscd elcphant's foraging grounds for foraging and
movcmcnt (Tablc 5). Local pcoplc also use thc elcphant trails for collccting fucl wood
and lopping of trccs. Cattle, shccp and goat have also sharcd clcphan['s foraging arcas lor
fccding. Howevcr, cattle dung pilcs wcrc low around the foraging sitcs of clcphanB. Pellcs
of chilal, sambar and blacknapcd hare wcrc commonly sccn around tlrc frcsh foraging arcas
of clcphants. The branchcs brokcn by clcphants may bc big attraction to hcrbivorcs.
Howevcr, pcllct groups of blackbuck wcrc low in the clcphant's foraging areas.

Fauna associated with elephants

Dung pilcs of clcphants providcd substratc for a varicty of inscct fauna. Examination
of dung pilcs rcvcalcd that inscct groups bclonging to 5 familics, Anthopidae, Carabidac,
Cholorphidae, Mosquidac and Tcrmitidac wcrc tound (Appendix l). One spccics of fungi
bclonging to Agaricus wis nodccd in old dung pilcs. Sccds, bcctlcs and othcr insccts found
in the dung pilcs scrvcd as sourcc of food for some bird spccics such as black drongo
(Dicrurus adsimilis), common myna (Acridotheres tristis), lorcst wagtail (Molacilla indica),
grcy wagtail (Motacilla cinerea), grcy junglc [owl(Gallus sonnesalii), house crow (Corvus
splendens), Indiln rollcn (Coracias be nghulezsis), Indizrn pcafowl (Pavo cristatns), jungle
crow (Corvus macrorhynchos), jrnglc myna (Acridothcres fuscus) and white bcllicd drongo
(Dicrurus caerulescenis). Dung bolus in thc watcr bodics providcd food for tadpolcs and
fingcrlings of fishcs.

Trccs uprooted by clcphants form foraging grounds for many hcrbivores: chital,
sambar, blackbuck, cattle, shccp and goat (Appendix 1). Elcphants crcatc small sizcd watcr
holcs along sandy strcams of Bolipallam arcas in Karachikorai during pcak &y season
to drink the subsoil watcr. Watcr holcs crcal.cd by elcphants arc latcr uscd by othcr spccies
such as chital and sma.llcr mammals. Similarly, natural salt. arcas wcrc dug out by
elcphans which wcrc latcr uscd by sarnbar, chital, cattlc :urd common mangoose. Thcse
salt licks dug out by clcphans scrvcd as sourcc of salt for othcr hcrbivorcs and livcstock.
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DISCUSSION

Species composition

The Sujalkuthi- Bannari corridor is dominatcd by opcn scrub vcgclation with many
spccics of thorny unpalatable spccics. This is a viull corridor for clcphants to movc from
Moyar Vallcy to Eastcrn Ghas. Thc plant spccics which arc not catcn by clcphants, Fluggea
leucopyrus, Opuntia tlillcnnii, Randia nwlaburica, Dodonaea viscosu, Lunturw camdra,
Calotropis giganteu anrl Euphorbia antiquarurn, arc prolifcrating duc to scrvc biotic prcssurc

from at lcast ninc villaqcs situatcd closcr to the coridor.

Fecding height

Thc hcight rcduction due to thc fccding of clcphants on sccondary and latcral
branchcs of trccs havc modificd thc ovcrall vcgctel.ion physiognomy. Obviously the hcight
rangcs arc casily acccsiblc to clcphants for fccding. This shows that clcphans cffcctivcly
control growth of ftc trccs in ordcrto maintain browsc linc for [hcm. Sincc pushcd ovcr
trccs commonly coppicc from thc basc, this sclcctivc damagc could lcad to incrcascd
availability of lood al. an acccssiblc fccding lcvcl (Crozc, 1974; Jachmann & Bcll, 1985).
In thc study arca Eccs appcar to dcvclop coppicc shoos aftcr bcing subjcctcd to crown
distortion by clcphzrnts' fccding activity. Howcvcr, thc distortcd crown is availablc to
clcphans and othcr small sizcd hcrbivorcs lor foraging. Occurcncc of morc lccding signs
on non-coppicc is rclatcd to fccding sratcgy o[ clcphants. This fccding proccss has lcd
to thc formation of browsing line on trccs which bcncfits clcphans for fccding in thc long
run. Many vcrtcbrutc hcrbivorcs oftcn producc browsc lincs on rccs. In Africa clcphants
cxcrtcd a socondary clfcct by browsing thc Acacia rcgrow0r in Masai Mara Park, Kcnya
(Owcn- Smitfr, 1988).

It is also possiblc that clcphans avoidcd coppicc trccs duc to non availability of
grccn lcafy portions and bark during thc dry scason. With thc hcavy grazing intcnsity
of coppicc trccs by local livcstock, the cntirc canopy laycr tcnds to bc dcgradcd much
and convcrtcd to opcn thickcs of unsuitablc habit lor various anirnals.

Fccding

Out of 2l browse spccics, Albizis anwra, Acacia latronum and Conuniphora berryi
wcre cxtcnsivcly uscd.Gcncrally sclcction of browsc spccics by clcphants was in proportion
to thcir abundancc (Kalcmara, 1989). Sirnilnr trcnd was also obscrvcd in this study. Elcphans
fcd cxtcnsivcly on mature Eccs of Comniphora berryi in proportion o thc availability.
Prclcrcnce for browsing on rcgrowt]r from prcviously damagcd lrccs was obscrvcd. Similar
obscrvaLion was lound byOwcn-Smith (1988) [or Colophospernutm mopane in Africa. The
prcscnt invcstig:rtion rcvcalcd thc dcplction o[ Commiphora bcrryi duc to hcavy crown
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distortion by clcphants. Mature s[urds of scvcral spocics havc vanishcd due to uprooting
and dcbarking by clcphans in Alrica (Croze, 1974; Vcscy-Fiugcruld,l974; Ficld & Ross,
1976 ; Leuthold, 1977 ; Pcllcw, 1983; Barncs, t985; Wcycrhacuscr, 1985; Swancpocl &
Swancpocl, 1986). In fcw placcs cntirc trcc covcr was convcrtcd to opcn thickcs in Africa
(Andcrson & Walkcr, 1974; Thompson, 1975; Caughlcy, 1976; Bcll , l98l). Occurcnce of
more fccding signs on maturc tra*s o[ Comntiphora bcrryi and Dichrctstachys cincrea pcrhaps

could lcad to thcir disappcarancc from thc corridor sitc. Sivagancsan(1993) rcportcd possible

cxtincf.ion ol Ziziphas rylopyrus from dry dcciduous forcsts in Mudumalai Wildlife
Sanctuary, as a rcsult of clcphzurts. Loss of plant spccics duc to clcphants fccding prcssure

would be highcr in small- sizcd coridors.

Seed dispersal

Fruits of 16 plans spccics wcrc dispcrscd by clcphxnls through thcir dung. The
dispcrsal of sccds by clcphants through dung pilcs was rcportcd by many authors both in
Alrica and Asia(Buss, l96l;Wing & Buss, 1970;Ficld, l97l;Williarnson, 1975; Khan 1977;
Alcxandrc, 1978; Short, l98l & 1983; Barncs, 1982: Sivagancsan, 1992and Whits ct.al.,
1993). Although sccd rcmains of 17 plant spccics wcrc rccordcd from thc dung pilcs, only
Grewiavillosa was found tobc34.lo/o of 1043 dung pilcs cxamincd ovcr Lhc study pcriod.
Elcphans utilizcd a wide varicty of Acacia spccics in tlrorn forcsts and thcir sccds wcre
prcdominanl.ly obscrvcd in dung pilcs during thc dry scason in Mudumalai Wildlife
Sanctuary, Tzunil Nadu (Sivagancsan, l99l). Khan (1977) rcportcd tlratfruits of 13 gcncra
wcrc uscd by clcphans in Malaysia and 5of drcrn rcprcscntcd in thcdict of clcphans at
Lope Rcscrvc, Gabou. Olivicr (1978)found that Asian clcphants in rain forcst in Malaysia
atc lruis rarcly.

It is of significancc to notc that clcphans cflcctivcly dispcrscd sccds of many plans
spccics and rcstorcd thc dcgradcd corridor forcsls. A fcw cultivatcd crops such as Oryza
sativa, Eleucine indica ilu;rd Vignu guiculata wcrc also disgrcrscd in thc forcst arcas which
might havecomclrom cultivatcd crop ficlds and thus cnhancc thc gcnctic divcrsity of the
arca. Howcvcr, thc succcssful cshblishrncnt of sccdlings dispcrscd through dung appcars
to bc minimum in thc study arca duc to thc unsuiteblc micro habitats, couplcd with hcavy
grazing intcnsity.Crawlcy (1983) suggcstcd that avaitability of micro sitcs, gruing intcnsity
and hcrbivorc fccding arc likcly laclors govcrning thc sccdling csnblishmcnt. Thc othcr
ncga[ive aspccts of clcphant'sdisprsd o[sccds is thc sprcad o[cxotic plans. In thc study
arca, rapid invasion of Prosopis juliflora is attributcd to morc use of is lruits by clcphans.

Fauna associated rvith elephants

Elcphants fccding sitcs in dcgradcd opcn thickcts are hcavily utilizcdby othcr spccics.
Evidcnce ofcattlcusing clcphant foraging sitcs is scanty.Gmzcrs move wi[r cattlc in rugged
tcrain which clcphants Lcnd to avoid. Howcvcr, it is not applicablc to goats and shccp.
Thcse animals arc commonly found tccding in loraging arcas of clcphans. Pcople hcsiute
to move in elcphant's foraging arcas such as gallcry forcsts and low lying foot hill forests
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Table 3. Pcrccnlage fccding signs on various size classcs of food spccics of trccs

in Sujalkuttai- Bannari coridor.

F<lod species

t<ltal #
of

fccding
signs

7o fecding signs

lVl:rture >lOcm GBI Recruitmcnt >2m Regcneration <2m

# Vo # Vo +It 7o

Acacia latronum

Acacia leucophloea

Acacia mellifera

Acacis planifrons

Albizia arara

Bauhinia racemosct

Commiphora berryi

Dichrostachys cinerea

Grewia hirsuta

Grcwia villosa

Pithecellobium dulce

P ter alobiwn hexapctalwn

Prcmna sp.

Randia dumetorum

Ziziphus msuritiana

270

n

5

2

100

6

r02

l0

l4

76

I

2

8

I

2

72

2

I

0

20

6

98

8

0

0

I

0

7

I
,)

26.66

100.00

20.00

0.00

20.00

100.00

96.07

80.00

0.00

0.00

100.00

0.00

87.50

100.00

100.00

r86

0

4

2

72

0

4

2

l1

54

0

2

I

0

0

68.88

0.00

80.00

r00.00

72.00

0.00

3.92

20.00

78.57

71.05

0.00

100.00

12.50

0.00

0.00

t2

0

0

0

8

0

0

0

J

22

0

0

0

0

0

4.45

0.00

0.00

0.00

8.00

0.00

0.00

0.00

2r.43

28.94

0.00

0.00

0.00

0.00

0.00
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Table 4. Occurrcncc of various plant sccds and inscct fauna in elcphant dung piles
(N = 1043) in Sujalkututi - Bannari Conidor in Sathyamangalam Forcst Division.

Ranking (fof sccds/insccts pcr dung pilc):
l=<25, 2=<50, 3=<75. 4=>Ifi).

Food items in dung piles Occurrence 7o frequenc;
Rankine

I 2 3 4

Acacia lantronum

Acacia chunfua

Acacia mcllifcra

Albizia anaro

Albizia lebbeck

Bauhinia racentosa

Capparis sp.

Cardispermum halicacabum

Eleucine indics

Grewia villosa

Grewia hirsuta

Ilardwickia binata

Jasminum uuriculatum

Oryza sativa

Prosopis julillora

Pteralobium hexapctalum

Tsnarindus indica

Vigna unguiculuta

Ziziphus mauriliana

Unknown grass spp.

Total
Insect Families

Anthopidae

Carapidae

Chlorophidae

Mosquidae

Termitidae

Total

t2

7

I
l0
3

3Z

3

t4
2

l0l
37

I
I

l5
17

l8
9

3

I
3

296

5

8

7

t2
32

&

4.05

2.36

0.34

3.38

l.0l
r2.84

l.0l
4.73

0.68

34.r2

12.50

0.34

0.34

5.07

5.74

6.08

3.M

l.0l
0.34

l.0l

7.81

12.50

10.94

18.75

s0.00

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

.E

B

B

B

B



Table 5. Tracks and signs of othcr hcrbivores and cvidcnces of wood cutting in
Sujalkuttai - Bannari Conidor in Saftyamangalam Forcst Division
(arca samplcd 3.77 ha)

Tracks & signs Frequency Density (per ha)

Sambar pcllcts
Chital pcllcts
Blackbuck pcllcts
Blacknapcd hare pcllcls
Cattle dung pilcs
Pellcs of goat
Wood cutting
Lopping evidcnce

127

252
12

r23
62

200
69
28

33.7
66.8

3.2
32.6
16.4

53.0
18.3

7.4



APPENDIX - I Life forms benefitcd by clcplwnts in Sujalkuttai-Bannari Corridor

Life forms Purpose

FUNGI

Agaricus Host

PLANT SPECIES

Acacia latronurn
Acaciu melliferu
Acacia sundra
Albiziu arwru (a) Dispcrsal of sccds through dung.
Albizia lebbeck
Bauhinia racenrosu

SD.
cr'mum halicacabum
indica

Grass sltlt (b) Rcstoration of habitas
Grcwia'iillosa
Crewia hirsula
Ilardwickiu binatq
J as mini urn aur ic ulal um

ctalum

Vipna untuiculata
ZiZiphus"muuritiana

INSECTS

Antopidae
Carabidae

e Host

BIRDS

Grey junglcfowl (G allus sonnesalii)

Fccding



Appendix I. continued.

AMPITIBIANS / FISIIBS

Tadpolcs Fccding on dissolvcd dung piles
Fish and thcir contcnls such :s parasitcs

AIDING IN AVAILABILITY OF FOOD

Blackbuck (Antelope cervicapra)
Cattlc Fccding on uprootcd trces
Chital (A-n's axs) & ripc truits
Goat
Sambin (Ccrvus unicolor)
Shccp

SUBSOIL WATER CREATBD
BY ELEPHANTS

Cattle
Chitd Drinking
Goat
Shccp

SALTLICKS CREATED BY ELEPIIANTS

Cattle
Chital Fccding
Sambar
Shecp
Common mongoose (llerpestcs edwardsi)

ELEPHANT FOOT PATH

Black buck
Chiul
Cattle
Goai Moving
Hycna (llyaena hyaena)
Common mongoosc (llerpestes sp.)
Lcopard (Panthera pardus)
Sambar
Shccp
Slottr Bcar (Melursus ursinus)
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for lucl wood collcction in fcar of clcphanls. Rcccntly, Ramakrishn:ur (1995) rcportcd ftat
largc numbcr of pcoplc prcfcr to movc 3 km from thc villagc for fucl wood collcction
to avoid clcphans.Thc morc occurrcncc of pcllct groupsof chittl in clcphantforaging arcas
is pcrhaps duc to its prcfcrcncc for opcn typc of lorcst couplcd with tolcrancc for hurnan
inlcrfcrcncc. By contrix]t, Iow numbcr olpcllct groups o[ sarnbar could bc rclatcd loits
avoidancc of ogrcn forcst with morc biotic hrcats. Thc strong prcfcrcncc of blacknapcd
harc for clcphant foraging arcas may bc associatcd with opcn thickcs. According to Barncs
(1985) clcphans fccding prcssurc on phnls affcct thc woody vcgctation dcnsity ovcr he
wholc park and tlris will havc imporUrnt implications lor otJrcr ccosyslcm componcnls such
as soiland inscct,birdand mammal popuhtions. Elcphants play a major rolc in this conidor.
Dung pilcs of clcphirns providc host and food for miury spccics. Fungi, insccts,birds,
tadpolcs and fish fingcrlings dcpcnd on dung pilcs for shcltcr and food. It shows co-cxistcnce
of various sprccics with clcphants. Furthcrmorc many browscd spccics by clcphans dcvclop
coppicc growth which is also uscd byothcr hcrbivorcs. For cxamplc, most of thc brokcn
branchcs and uprootcd trccs by clcphants arc uscd by othcr hcrbivorcs of smallcr size
than clcphants. Similarly, clcphants crcatc subsoil watcr which is uscd by various spccics.
It is of importincc that salt licks uscd by clcphans arc casily acccssiblc to othcr spccics
es wcll.

REFBRBNCBS

Alcxandrc, D.V. 1978. Lc rolc disscrninetcur dcs clcphanB cn Forcst, dc Tai, Cote
D'Ivoirc. 'l'erre ct Vie., 47-72.

Andcrson, G.D. & Walkcr, B.H. 1974. Vcgcurtion cornposition and clcphant damage
in thc Scngwa Wildlifc Rcscarch Arca, Rhodcsia,J.sth.Afr.Wildl. Mgmt. Assoc.,
4:14.

Biuncs, R.F.W. 1982. Elcphants lccding bchlviour in Ruirha National Park, Tanzania.
Afr. J. Ecol., 20: 123-130.

Barncs,R.F.W. 1985. Woodland changcs in Ruaha National Park, Tamzania bctwccn 1976
:rnd 1982. Afr. Ecol.,23:215-221.

Bcll, R.H.V. (1981). Notcs on clcphanl-woodland intcractions. In: The status and
conscrvation of Africa's clcphants and Rhino (cd.) D.H..M.Cumming & P. Jackson,
98-103, Cland, Switzcrland, Intcrnational Union for Conscrvation of Naturc and
Natural Rcsourccs.

Buss, I. O. 196l Somc obscrvations on food hebils and bchavior o[ African ctcphant.
J-Wildi Manuge., 25l. l3l - 148



24

Caughley, G. 1976.The elephant problem -analtemative hypothasis. E.Afr.Wildl.J.,
14:265-2M.

Champion, H. G. & Seth, S. K. 1968. A revised survey of the forest types of Indi4
Goverment of India New Delhi.

Choudhury, D.K.L 1980. An interim report on tlp status and distribution of elephans
(Eleplus ,rurimust. in North - East India. In : The Asian Elephant in the Indian
Sub continent, ruCN/S SC report, (ed).J.C. Daniel : 9-19, BombayNatural Hisory
Society, Bombay, India

Crawley, M.J. 1983. Herbivory, thc dynantics of anilrul-plutt inractionsUniversity of ClifomiaPress,
Berkeley.

Croze,H.l974.The Seronera bull problem. I. The elcphans. E.ffr.Wildl.J.,l2:l-28.

Daniel, J. C., Desai, A. A., Sivaganesan, N., & Ramcsh Kumar. 1987. Endangered species
projecc Asian Elcphant,Annual Report 1987. Bombay Natural History Society,
Bombay,India.

Desai, A.A. 1991. The homerange of elephans and its implications for management
of tlre Mudumalai Wildlife Sanctuary, TamilNadu.J. Bombaynat.Hist.Sac,88:145-
156.

Dittus, P.J.W. 1977. The ecology of a semi evergreen forest community in Sri IJnka.
Biotropica 9:268-236.

Easa. P. S. 1988 Movement pattcrn of Asiatic elcphant, Elephas maximus in
Parambikulam Wildlife Sanctuary, Kerala, Rcsearch Report 54, Kerala Forest
Research Institute, Peechi, Kerala.

Field, C.R. 1971. Elephant ecology in the Queen Elizabcth National Park,
Uganda. E. Afr. Wildl. J.,9:99-123.

Field, C. R. & Ross, I. C. 1976. The savanna ecology of Kidcpo Valley National Park.
II.Feeding ecology of elcphants and giraffe. E. Afr.Wildl.I,14: l-16.

Ishwaran, N. 1983. Elephants and woody plant rclationships in Gal Oya, Sri Lanka,
B io l. C o nse rv., 26:. 255 -27O.

Jachmann, H. & Bell, R.H.V. 1985. Utilization by elephants of theBrachystegia
woodlands of the Kasunga National Park, Malawi.,{r.f .Ecol.,23:2,45-258.



25

Kalcmera, M. C. 1989. Obscrvatiorrs on fccding prcfcrcncc of clcphants in the Acacia

lortilis woodlandof lake Muryara Netional Park, Tanzania. Afr.J.Ecol.,2l:325'
333.

Khan, M.K.M .lg77.On the population zurd distribution of 0re Malayan clcphant Malayan

nat. J i l'13.

Leuthold,W.lg7T.Changcsin trcc population of Tsavo East National Park, Kcnya. E.

Afr.Wildl. ,/., l5: 6l-69.

Nair, P. V. Sukumar, R & Gadgil, M. 1980. The clcphant in South lndia. A rcview.

The status of rhc Asian Elcphant in thc Indian Sub ContincnL ruCN/SSC Report

(ed). Danicl,J.C. 9-19, Bombay Natural llistory Socicty, Bombay'

Olivicr, R. C. D. 1978. On the ecology o[ thc Asian clcphant. Ph. D. Thcsis, Univcrsity

of Cambridge, Englurd.

Owcn-Smitlr,R.N. 1988. Megaherbivores:The intlucnce of very largesize on ecology

Cambridge UniversitY Prcss.

Pcllew, R. A. P., 1983. The impact of clcphant, giraffc and fire upon the Acacia tortilis
woodlands of the Serengcti. Afr. l. Ecol.,2l: 4l-74.

Rarnakrishnan, B. ,1995. Human intcrlcrcnce and its impact on wildlifc corridors in

Sathyamangalam and Coimbatore Forest Division, Southcrn India. M. Sc.

Dissertation, A.V.C. Collcge, Mannamparndal, submittcd to the Bharathidasan

Univcrsity, Trichy.

Short, J.C. 1981. Dict and fccding bchaviourof thc forcst elcphanl Mamnulia.45:I77'
185.

.Short, J. C. 1983. Dcnsity and scisonal movemcnts of thc forest clcphant

(Loxodonta africana cyclotis Maschic) in Bia National Park, Chana. Afr.J.Ecol.,
. 2l:175-184.

Singh, V. B. 1978. The elcphanr in Ul.tar Pradcsh (India). A resuwcy of is status aftcr

tcn years. J. Bontbay nsl. Ilist. 5oc.,75,71-81.

Sivagancsan, N. & Sathyanarayana, M. C. 1993. Morulity of trccs causcd by elcphans

in Mudumalai Wildlifc Sanctuary, Tamil Nadu, South lndia. Abstracts. pp' 19.

Intcmational scminar on tlrc conscrvation of thc Asian clcphant, Mudumalai

Wildlite Sancuatry, l3-18 June 1993. Bombay Natural History Socicty , Bombay.



26

sivaganesan, N. 1991. Ecorogy and conscrvation of Asian clcphanrs with spccial
rclcrcnce to habitat utilization in Mudumalai Wildlifc Sanctuary, Tamil Nadu, SouthIndia. Unpubrishcd ph.D. Thcsis. Bararhidasan univcrsity, Trichy.

sukumar. R. 1989a. The Asian crephant: ecorogy and management. C,arnbridge
Univcrsity prcss, Carnbridge.

sukumar, R. 1989b. Ecology of ttre Asian ercph:.rnt in Sourhcrn India. I. Movcmcnt
and habiurr urilization par.tcrn. L T-rop. Ecol.,5:l-lg.

Sukumar, R 1990. Ecology of thc Asinn Elcphanrs in Southcrn India. II Fccding habirs
and crop raiding pau.crns. J.T-rop.Ecol.,6: 33_53.

Swancpocl, c.M. & swancpocr, s.M 19g6. Baobab damagc by crcphans in r1c mid4re
7^tmbczi VaJ lcy, Zirnbabwc. Afr. J. E col., 24: l2g _132.

*Thompson,P.J. 1975- Thc rolc of clcphans, fire and othcr agcnts in thc decline ofa Brachystegia boehntii woodrzrnd. r. south. Afr. wittlt. Mgnrt. Ass., 5: ll_lg.

vancuylcnburg, B..w. B. l97z- Fccding bchaviour of rhc Asiaric crcphant in
Soufr-cast Sri Lz'rka in rcration r.o conscrvadon. Bior. conscrv., 12: 33_53.

' *Vescy-Fizgcrard, D.F.1974. Thc changing st:tre of Acaciq xanthoph Ioca grovcs inArusha National park, T:urzzuria. Biol. Conserv., 6:40 _47.

wcycrhacuscr, F. J. 1985. Survcy of clcphant damagc to baobab in Temzania,s Lake
Manyara Narional p.a,rk, Afr. J. Ecol., 23: 2i5_243.

white, L.J. T., Tutin, C.E.G.& Fcrnandcz, M.1993. Group composir.ion anddict of forcstclcphans, Loxadonta africana cycroris Maschic rdoo, in thc Lopc Rcscrvc,
Gabon, Afr.J. Ecol., 3l: lgl-199.

*williamson, B.R. 1975. Thc condirion and nukition of clcphant in Wlnkic NationalPark, Arnoldia. 7: l-20.

wing, L..D.& Buss. r.0. 1970. Ercphants and forcsts. wildt. Monogr.rg:r-92.
* Originals nol rcfcrucrl



rA

27

-T A L A M A L A I R.F

Map L Map of the Sujalkuttai-Bannari Conidor in Sathyamangalam
Division,Tarrril Nadu, Southcrn India.

I

FORF<T DIVTSION

Scoiel::0@O





GNNI 15 (lanuary 1996)

DISTRIBUTION OF SELECTED HEAVY
METALS IN BLOOD OF ASIAN ELEPHANT

S. Jay:uekera and V. Y. Kuruwita
Faculty of Vctcrinary Mcdicine an<t Animal Scicncc,

University of Pcradcniya
Pcradcniya, Sri Lanka

Thc biological impact of incrcascs of hcavy mctals in thc environment h:xr
bccome a major conccrn in rcccnt years. Thc uptake, gcncral distribution in tissucs,
metabolism and the effccs of various hcavy mclals in many tcrrcstrial spccics have bccn
well studicd (Sharmact al.,1979 Jayasckcra et al.,lgS6,Jayasckcra et al.,-1992).Altlough,
they do occur in rrace amoun6, somc mchls (i.c. coppcr, zinc and magncsium) pl-ay
important rolc as co-factors or componcnts of cnzymc syiicms involvcd in rrre mcurUoiism
in human and animal tissucs, othcrs (cadmium and lcad) do not have any biogical role and
are considcrcd undcsirablc toxic elcmcns (Lynch et al.,19':,6, sharma et at.:197g).Tragg,
melals thatarc csscntial can also cxcrt toxic action if tlrc physiologic tlrrcshold limits are
imbzrlanccd.

Apart lrom thc publishcd rcports on plasma, scrum norms and btord chcmistry
of Asian elcphants (Nicmullcr et al.,1990, Silva and Kuruwira, 1993a) t5c.'c is liule
information availablc onthe distribution of mctalsin rhcblood of Asi:rn clcphan (Etephas
maximus ). The study rcportcd hcrc invcstigatcd frc occurcnccand thcdistdbution of
cadmium, coppcr, lead, magncsium and zinc ia wholc blood of thc Asian clcphant o
broadcn lhe prcscnt knowlcdge of is blood chcmistry. An attcmpt. was madc 19 lorpare
the distribution of the sclcctcd mctals bctwccn domcsticatcd ond frcc ranging clcphans.

Thc tcst group consistcd of 15 clcphans from 4 o 20 yeys of agc. Of rlis
group' 8 wcre domcsticatcd and 7 wcre frcc-ranging clcphants. Thcre wcre 6 male and
9 femalc elcphants in the tcst group. The blood samplc, iror thc frcc-runging animals
wcre collected in duplicatcs whcn',translocal.ing rhcm to nationat parts aircichcmical
immobilization. Blood samples wcre collcctcd ino acid washcd, hcpnrnizcd tcst tubcs from
the ear vcin of tlre animals. The samptcs wcrc slorcd in thc rcfrigcral,or and a 200 microtiue
portion was digcsrcd in 2 millitrcs of conccntrarcd nitric acid ovcmighr at 7gP C in a
watcr bath. The prcparation was thcn dilurcd with ttcionizcd watcr as appropriatc prior
to analysis. The mcurl content in the acid digcsrcd samplcs wcrc ernatyscd uiing - atomic
absorption spcctrophoomtre according ro cshbilishcrt mcthods (pcrkin- Elmcr, 19?6)
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Thc mcan conccnlration of cadmium, coppcr, lcld, magncsium and zinc in whole blood

of domcsticatcd and wild clcphants arc prcscntcd in Tablc l. Of tltc 5 mchls tcsted, the

cadrrriurn contcnt in blood was about 3.5 nm/l and thcrc was no significant diffcrcnce
bctrvocn thc valucs of domcsticatcd and frcc-ranging clcphants. Whilc cxccss of cadmium

is not compatiblc with normal physiological proccsscs it has bccn obscrvcd in almost all
living tissucs. Sutistically significant diflcrcnccs in coppcr and lcad conccntraLions wcre

notcd in botlr domcsticatcd and'frcc- ranging clcphanls. It is apparcnt lhat, both coppcr

and lcad lcvcls arc significantly highcr (p<0.05) in domcsticatcd clcphants comparcd to
those lcvcls found in frcc - ranging anihals. Howcvcr, thc conccnlration of coppcr notcd

in domesticatcd clcphants in this study is about 34 lrcrccnt of thc valuc (165 micro molcs/

l) which has bccn rcportcd by Dcbbic and Clauscn (1975) for thc African clcphant
(Loxodonta africana). Thc rcason for this discrcpancy cannot lrcrciscly bc cxplaincd at

this point but may bc rclatcd to thc dict.

Elcvatcd lcvcls of lcad in blood of cattlc havc bccn rcportcd following outbrcaks

of acutc poisoning and arc usually associatcd with discrctc sources of lcad or conhminatcd
fccd (McEvoy and McCoy 1993) or it may bc from an unlikcly source. Whilc thc cxact

source and ths form of clcvatcd lcvcls of lcad in domcsticatcd clcphans have not. bccn

esurbilishcd in the prcscnt study, it was noted Lhat, Lhe highcr lcvcls wcrc found in clcphanl.s

living in thc urb:n cnvironmcnt. Noncthclcss, thc animals did not show any lcad associatcd

clinic:rl manisfcsurtions. Although an outbrcak of flaccid trunk paralysis, suspcctcd to

bc associarc{ with lcad has rcccntly bccn rcportcd (Oryx, 1993 ) thc said rcport did not

indicate thc lcvcls of lcad in blood of affcctcd clcphants and suggcstcd that, lhe sources

of lcad as watcr contaminatcd wittr pctrol, baltcrics, disc:rdcd oil filtcrs and most importantly

automobilc exhausts. Thc highcr lcvcls o[ lcad in domcsticatcd clcphans rcportcd in.the
prcscnt study may bc rclatcd to thc similar sourccs, which arc usually thc rcsults of incrcascd

human activitics in thc urban cnvironmcnt. Thc wholc blood magncsium conccntration

rcportcd in this study is slightly highcr than thc lcvcls which havc bccn obscrvcd in scrum
(l.l3mmol/l)otthcAsianclcphantsbyNicmullcretal., (1990).Thcrcwasnosignilicant
diflcrcnce in thc ntrgncsium contcnt bctwccn thc two groups of clcphans. Thc zinc contcnt

was slightly highcr in domcsticatcd clcphants, but tlrc mcan valucs wcrc not statistically

diffcrcnt.
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Table l. Metal concentration in blood of domesticatcd and free ranging elephans *

Group Number of Cadmium Copper Magnesium [,ead Zfurc
srimals F mol/l p mol/l milli mofl p mofl p movl

Domesticated 08 3.55 t l .l0 55.20 1 9.90 t.82 t 0.28 24.t3 t 13.3 87 .2o r. t2.s4

Free ranging 07 3.501 1.0 24.86t 1290 1.80i O.tz 7.2Ot 2.80 72.5Ot16.82

* Mean Concenration t S.D.

t Significantly different from the values wirhin the column ( P < 0.05)
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THE ASIAN ELEPHANT IN AUSTRALIA

Jayantha Jayewardene
615 l32,Rajagiriya Gardens, Nawala Road,

Rajagiriya. Sri Lanka

On a recent visit to Australia, I visited a number of Zoos and looked at the Asian
elephans(Eleptws maximus) there. I made further investigations regarding the Asian elephant
and its history in the Zoos and Circuses in Ausralia. The first record of an Asian elephant
in Ausralia is from 0re Taronga 7m in Sydney. The record states that the elephant, named
Jumbo, arrived from the Calcuna Tlr,(ing of Siam and dicd in 1896. There is no record
of its sex, date of birth or when it arrived in Sydney. The record which gives both the
Calcutta 7m and the King of Siam as the origin, is confusing. Calcutta and Siam (the
present Thailand) are far apart. However nothing is impossible. It is likely that the King
of Siam presentcd this elcphant o the CalcuttzZ.@ or some Potentate in India. ThePotentate
or thc Zoo iself may have in turn gifted or sold tlre elephant to the Sydney Zoo. Interestingly
fesie, a female which was born in 1862, arrived in the TarongaZa in Sydney in 1882
and her origin oo is again the Calcutta 7m lKing of Siam. Were both elephants sent to
the Taronga Zoo at the same time? This is most likely. The Taronga 7m may have had
an idea of breeding these two elephants.

The record shows that the cause of Jessie's dcath was euthanasia on 26 September
1939. Jessie would have becn 77 years old at the time of hcr dcath. Eu0ranasia may mean
tlat lessie was dying of old age and the authoritics decidcd to put her to sleep. The records
of thc Adclaide Zoo show tlrat a female named Miss Siam, of unknown age, was gifted
!o it by Mr. T. Elder. It was recieved aJ the Zoo on the 2nd of January 1884 and lived
in tlre Zoo for 20 years till it died on 7 May 1904. On 27 November that same year
the Adefaide Zoo purchased anolher female named Mary Anne from a person whose name
was not recorded. This elephant lived for thirty years at the 7-oo until its death on 20
January, 193.

The Taronga Zoo scems to have been, till recently, the enry point for most of the
elephans coming into Australia and may have also.been the quarantine shtion. However
the first elephant to come to tlre Adclaide 7m is not, on tlre Taronga records nor is the
second elephant at Adclaide. The records at Taronga show that they have had22 elephans
in their 7m at somctime or the other. Some of tlrese animals had dicd and olhcrs had
bccn sold mainly to circuses and one !o the Ridgeway Zoo in Ncw Zea,hnd. Of the
22 elephants recordcd at Taronga, nine have died, five have euthanasia as the cause of
death and five have bcen sold, whilst three are exibitcd at prcscnl
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The T:uonga rccords show that sixtccn clcphans had bcen kcpt thcrc on thcir way
to othcr Zoos and circuses. Thc hrst such clcphant. at Taronga was in 1930. IB stay at
Taronga was only four days. Strangcly the clcphant had come from Hobaut in Tasmania
and was scnt !o thc Auckliurd Zoo in Ncw pcaland. On pcrusing thc rccords at Taronga
thc transit clcphants had bccn there for gcncrally a monlh or so. Thcre are ohcrs that had
becn thcrc up to six montts, onc clcphant up to ninc months. It is possible ttrat the Zoos
and circuscs that thcse clcphans wcrc bound for, wcre not rcady lor thcm. One of t]re
elephans that had comc to thc Taronga Zoo arrivcd from the Durban Council in Souttr
Africa. What was an Asian clcphant doing in South Africa? This may have bccn an elcphant
tlnt the Taronga Zoo bought lrom a circus in South Africa. Most of the elcphants in
Australia sccm to have come through :urimzrl supplicrs and circuscs. Mayfickl Kennels,
latcr known as Eurusia Exporl,crs, havc supplicd firc most numbcr of clcphans for thc
Taronga Zoo and trc othcr dcstinations viaTaronga.

The Pcrth Zoo has lour Asian elcphans at prcscnt. Thc first, Tricia w$ born in
1957 and obtaincd by thc Zoo from Mayficld Kcnncls on 23 January 1963. On 15 Dcccmbcr
1963 anothcrthrcc wcrc importcd from Malaysia. All thrce namcd Silup,sipw and Chepam,
wcre bom in 1989. The AucklandZoo in Ncw Zcaland hud two Asian cow elcphans in
1992. Kqshin was twcnty thrcc ycars old and has now bccn at Auckland for ncarly twenty
five years. Shc had come lrom a Zoo in r]rc USA but had bccn caught in t]rc jungles of
Thailand. The othcr fcmale was namcd Burma aurd was brought $cre in January 1990.
The Zoos tlrat havc had Asiiur clcphans are Taronga zoo in Sydncy, Royal Mclbourne
Zoo, Pcrth Zoological Gardcns and Aucklirnd Zoo in Ncw Zcaland, The Wcstcrn Plains
Zoo in Dubbo, Ncw South Walcs has thrcc African Elcphans (Loxodontu africana). The
Asian clcphant at, thc Monarl.o Zoo,in South Australia, dicd in Octobcr 1994. Thc Australian
Spccics Managcmcnl. Programmc (ASMP) has dccidcd to conccntrateon ftc mainland Asian
'sub spccics (Elephas maximus indicus).

At the Mctbournc Zoo thc clcphans iue not workcd at all. Thcy are primarily for
display and arc houscd in an cnclosurc wih a dry moat. Thcre is a similar arrangcmcnt
at tre Taronga Zoo. At Mclbourne thc elcphans arc not, chaincd at night or at any o[hcr
time. Thcy spcnd tlrc nighs in a large barn. Thc fcmalc is harndlcd frccly and under
protcction whilst thc male is handlcd always undcr protcction. An clcphant rcstraint chute,
which is a comrl that rcstrics the frce movsmcnt, of thc animal, is uscd. This hclps in
vatcrinary attcndon, blood saunpling and foot, carc.

It. does not look as if any of thc Zoos havc a serious brccding programme for their
elephans. The animals have bccn mainly for cxibition. Thcre is no rocord of any elcphant
brccding in Australia, eithcr thc Asian spccics or Lhc African. Howcvcr with the ASMP
it sccms that some Zoos intcnd going in for a scrious brecding progrummc. The Pcrth
Zoo has obtaincd young clcphcnts from Malaysia, and the Mclbourne Zoo which has an
Asian male and fcmalc at prcscnt, is also on thc lookout for young fcmalcs.
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Table 1. Number of elephants in Australian Zoos

a

Af= African elephant
Source: (Chandina de Alwis, Cwator of Mammats, Royal Mclbourne Zoo )
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STATUS OF TEMPLE ELEPHANT MANAGEMENT
IN TAMIL NADU, SOUTFIERN INDIA.

V.Gokula
Salim Ali Centre for Omithology and Natural History,

Kalampalayam, Coimbalore &l 010, India.

M. Varadharajan
A. V. C. College, Manampandal, Mayiladuthurai 609 305, India.

INTRODUCTION

The Asian Elcphant (Elephas maximus) an endangered spccics is dcclining in

numbcrs due to habitat loss and poaching. Lcss than 50,000 elcphans are bclievcd to
survive in the wild and an additional 15,000 in caplivity, a total population size which

is only l\Vo of lhe currcnt cstimate for t]re Atrican clcphant(Sukumar,1986). Many who

study and care for elcphans bclieve that the future for clcphant's survival rcss with

captive brecding programmes and it can bc claimcd to be a very usclul and indispcnsible

tool in conscrvation work. In India, zoos, citcuses, working elcphant camps (ForCst

Department) and templcs iue the lour places where elcphanls are being kcpt in captivity
but due to advances and changes in the rccreation and entcrhinmcnt ficld during the

part decades the numbcr of circus companics in India has gone down. Among the rest,

@ 4ltd working elephant camps arc functioning as significant brceding ccntres which

couldreduce prcssure on wild clephant population by mccting the rcquircmens of dcmand

tlrcugh captive breeding. Since brccding is not at all an objcctive of elcphant managemcnt

in temples it docs rcccive less attention and apparcntly no information is available

regarding the managemenl

Keeping elephans in the templcs has bccn a rcligous practice in India and elsewhere

in Asia. In South India, 150 to 200 elcphants are bcing kcpt in Hindu tcmplcs (Sukumar,

1989). Since a sizable population is prcscrved by thcse practiccs, knowlcdge about the

curren1 practices would be hclpful to improve its condition through cffective managcment

with Ore hclp of zoo and working elcphant camp managcment tcchniques. A survcy showed

that 3640elcphans were found to be kcpt in tcmplcs of Tamil Mdu, Soutrcrn India-

Since most of the elephants are kcpt without the pcrmission from the Forest Dcpartment"

gctting the exact figure is difticult" As elcphans havc becn Eeatcd in more or lcss the

same way in all the tcmples, only a rcproscntative of 12 elcphans was sclectcd for this

study (for dctails, see Gokula, 1994).
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HISTORY

Most of the elephants were purchascd either through Forcst Dcpartment auction or
from the circus by dcvotces and given to the tomples (mostly at the age of 3-5years old)
as a donation. Only the rcmple authorities are taking all the rcsponsibilities for elephants
from the date of acquisition untill thcir death. One or two mahouts (mostly non tribes)
are given the charge of handling the animal. Due to ttre problcm in maintaining and
controlling bull elephants, cows are mostly preferrcd by the tcmplcs.

ELEPHANT ENCLOSURE

No house or sheltcr was spccially designed and built for elcphants. Some of thcm
are given a room without enough space and some are tcftcrcd to any available pillar in
the tcmple or outside. Most of the shcltcrs did not match with the standards stipularcd
by Govcrnment of India for elephans (8.0 x 6.0 x 5.5m, Central Zoo Authorities Act, 1992

) and evidently the space is not enough for frce movemcnt of the animal. Further- more
in majority of elcphant shclten in tcmplcs; ventilal.ion and lhe drainage systcms are not
up to standard. Spraying of disinfectrns is not regularly done. Only a few have water
troughs and electricity.

DIET AND FEEDING

Elcpttrant like any other animal nccds a balanccd dict and for captive elphant
this can beachicved by including grainrations in is diet in addition !o the grccn fodder
(IGishnamurthy, 1992). He further stated ftat the grain ration should be in the cooked
form as it improves the digcstion and palatability and should conuin cercals like rice,
wheat" finger millct and maize to mect the elcphant's encrgy dcmands as they are rich
in carbohydratcs. Protcin rich legumes such as grcen gram, horse gram etc,are also nceded
to mect the protein nceds and addition of sals and mincrals to mcct. thcir mineral needs.

In the tcmple, rice alone as cookcd food and 4 typcs of plant spccies (sugarcane lcaves,

ka nuys leaves, Coconut lcavcs and Cyanodon grass ) as natural food are given to
elephants. An average of 10.33 5.87 kg of cooked food and 54.7 + 39.87 kg of natpral
food (total 64.1 t 31.6 kgday) is givcn to clcphans. Apart from Lhis, some of thcm
are getting various typcs of food (grccn vcgctablcs) tluough begging practices (discussed

sepcrately). Moreover thcre is no diffcrcnce in ths quantity of food givcn, as the age

of the elcphant increases. Krishnamurthy (1992\ shtcd that on a dry matter basis, the
grain raticra requircment is about 0.5Vo of the body weight and the daily ration of elcphans
should be according to thc age groups. Hcnce the food given to tcmplc elcphans is in
no way near to mect the dcrnands of a balanccd diet of the elcphants.
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EXERCISE

Apart from entcraining the devotecs coming to ttre rcmple by offcring blessings and

walking eirher for bcgging practiccs or to the walcr source for bathing, literally the temple

elcphans do no exercise. Most of the time they were litcrally tcthcred to thcir house or

to a pillar in the rcmple $re whole day. This factor may phychologically or physiologically

affcct ttre animal as it spcnds lcss amount of time for resting in the wild.

MEDICAL CARE

All the clcphans are providcd with local mcdiccne (hcrbal medicine) which is
prcparcd by the conccrncd mahouts in thcir traditional way. No templc had a permancnt

veterinary doctor for elephanLs. The templc clcphans lack adcquate bath and neem oil
treatment bccause of poor water facilitics and lack of knowlcdge about tre neem oil
treatmenl No adcquatc czue was givcn o uris job. Majority of the clcphants wcre infested

with namatode and trcmatode parasitcs. Santiapillai and Jackson (1990) stalsd that the

elcphans in captivity are prone to numbcr of disease and trcrcfore thcir care and treatment

are important aspccts of thcir managcmcnt. Dhungal et. al., (1990) rcported worms to be

one of the common hcalth problcms in captive elcphants. Lack of modcrn mcdical facilities

and abscnce of vctcrinarians to attcnd thc ctcphans coupled with the practice of herbal

mcdicines by majority of the mahouts and non practice of de-worming had resultcd in such

a poor hcalth condition of the tcmple clcphans.

BEGGING PRACTICES

An endangcrcd animal bcgging in each and every shop and house can be secn in

most of the tcmpl citics of Tamil Nadu. Though, kceping clcphans has also becn a raditional
rcligious practice since prchistoric pcriods, they wcre not tnincd tro bcg but food was given

votuntzuily by pcople. The clcphants have bccn traincd recently to bcg and give "begging

call" as wcll as "thank you call". It occurs any time of a day. It might have startcd bccause

of the mahouts' intcrcst in gctting moncy out of it. Even though this practice seems to

bc bad, the elcphant rcccivcs energy rich and diverse food from the pcople.

CONCLUSTON

In all aspects, lhe cuncnt elcphant managemcnt in templcs seems to be poor bccause

of lack of knowlcdge on the elcphant bchaviour and keeping the clcphant in tcmples secms

to be mercty ro adorn the tcmple rahcr than playing a role in endangered spccies

conscrvation. This practice can also be cffcctivcly improvcd by enhancing conditions for
keeping and maintaining clcphans, encouraging studiesondomcstic elcphants, and increasing

the pcoplc's awarcness.
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RECOMMENDA?IOAIS FOR DFFDCTIVE MANAGEMDNT :

l. The current pracrices could be improved by encouraging research on
various aspects of elephants in captivity.

2. Each temple or few temples (with ctephants) should have a permrment
veterinarian or the animals must be at least regularly taken to the local ?
vetcrinary hospital.

3. The begging practice must be stopped.

4. Quality and quantity of food should be increascd.

5 ' Massive funding from either Boveruncnt or private nature organizations
for elephant care is needed.

6. All temple elephants slwuld obtain the ownership ccrtiftcate snd licence
from the wildlife authorities. This wourd herp in their cnnumcration.
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INTRODUCTION

The Asian clcphant (Elephas rnaximus), on account of is largc size and intcmpcrate
appctitic, nccds largc arcas to foragc. Bull clcphants arc known to urkc grcater risks in
moving out of thcir habiut in scarch of palauble, highly nutritious plans and also fcmalcs
in ocstrus. An undcrstanding of the home rangc of clcphant in Asia is invaluable for
ils conscrvation and managcmcnt. Thc homc range of clcphants has bccn cxtcnsivcly studicd
in Africa, covcring habius ranging from dcscrts to tropical forcsls. In Asia, homc range
has bccn studicd in thc Malaysian dcciduous rain forcst (Olivicr, 1978). Howcvcr, dctailcd
studics on the ranging pattcm of Asian clcphant havc bccn lacking. Home rangc sizcs dcpcnd
on thc habirat typcs. This papcr summariscs trc rcsults of a long-tcrm study that, was
carricd out in the Nilgiri Biosphcre Rcscrve in South lndia undcr thc auspisces of the Bombay
Natural History Socicty.

STUDY AREA

Much of lhe obscrvations on lhc movcmcnt and ranging bchaviour of the Asian
elcphant was madc in thc Mudmalai Wildlifc Siurctuary locatcd in thc Nilgiris district of
Tamil Nadu, South India. Thc Nilgiris Biosphcrc Rcscrvc covcrs an arca of 700 km2.

Mudumalai is a part of a complcx of four sancuarics, thc ottrcrs bcing Bandipur Tigcr Rescrve
(Karrnataka), Nag:uholc National Park (Karnauka), and Wynnad Wildlitc S:urctuary (Kcrala)
. The four arqts and adjoining forcst. rcscrvcs covcr ovcr3,300 km2 of forcst land and are
known to support an csl.imatcd population of 1,800 to 2,300 clcphurts. Togcthcr, Orcy form
one of the largest singlc protcctcd clcphant populations end r:ngcs in Asia. Thc tcrrain
is undulating, wilh an avcragc clcvaLion of 1,000 m. Thc rainlall varics from 600 mm to
2,000 mm pcr annum.
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MATERIALS AND METHODS

Ranging Behaviour

Data on ranging behaviour was collcctcd from the thrce radio collared elephans

@riyanka, Harini and Wendy ). The details of numbcr of locations collcctcd from trcse
collared elephants are given in the Table 1.

Table 1. Data on radio-collarcd elcphants

l.

Name of elephant

PRIYANKA

HARINI

WENDY

# of locations

23

302.

3.

Theobjcctive was to collect a minimum of four local.ions pcr month (i.e 24
locations in 6 months ) for clans Priyanka and Harini and two locations pcr month for
clan Wendy. A otal of twcnty thrce locations wirs collcctcd from Priyanka and thirty
locations from Harini. Though effors were made to collcct the required data every month,
lack of funds made it impossible to locate the elcphans whcn they wcre far away
from the Mudumalai field station. Additionally, the sucngth of 0re signal fromPriyanka's
transmitter becamc very weak as fte transmittcr had bccn functioning for more lhan lhree
and half years. Therelore he numbcr of locations in diffcrcnt months was not evcn, espccially
in the case of Priyanka The collaredclcphant Wendy was opcrating at Coimbaore division
during the study pcriod and therefore a total of six locations (one location pcr month) was

collected on this animal. It was not possible to travcl o this arca and locate the elcphant
more than once given the financial and transport constraints. But effors wcre made to collect
information on is past movements from the local staff and pcople. This was possible as

this clan raids crops frequently and the collarcd fcmale is known in thc arca.

Feeding and habitat utilization

The collarcd elephans Priyanka and Harini were obscrvcd and data on fecding,
major- habitat, micro-habitat dispcrsion, etc. were collcctcd. A total of 100 hours of
observations on the fecding of clans Priyanka and Harini were made. The data on habilat
utilization was collectcd from all thrce collarcd elcphants @riyanka 23 records, Ilarini 30
records and Wendy 6 records ) and non collared elcphans (20 rccords).
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Social organization

The data on the group size was rccorded at every sighting of the collared and non
collarcd elcphans. Intcraction bctween clans and bctwccn ctans anC bulls wcre also recordcd
to study spacing bchaviour and rcproductivc bchaviour. The dispcnal of the idcntificd sub
adult malcs from thc radio-collarcd ctans was also rccordcd during the pcriod.

Ranging behaviour

a. The collcctcd data on ranging bchaviour from fte radio- colarcd clcphants
(from April to Scprcmbcr 1994) wcrcplortcd on trc map.

b. The plotted locations (from Scprcmcrl993 to Scptcmbcr 1994) wcre digitizcd
in the computcr. Thcse data wcre lattcr scgrcgatcd into year and scason and
analyzcd for annual, scasonal, daily and ovcrall home range. The dala was also
analyzcd [o dctcrmine t]re spacing pattem of diffcrcnt crans.

c. The usc of conidon by thcse collarcd crcphants was also analyzcd.

d. Analysis of ecological and administrative boundraics was also carricd oul

Crop raiding

Thc crop raiding data collcctcd from six viltagcs during lgg3 -lgg4 was anatyzed
and lodgcd in thc computcr. Thc combinc<l data on cnrp raiding was entcred and analysed.

Feeding data

A toul of ll5 hrs of fccding dahwas collectctl on fte collarcd-elephants,
Priyanka and Harini pctwccn Octobcr and Dcccmbcr 1993, andfromJuty to Ocobcr 1992.

Habitat utilizstion

Data on habitat utilization and micro habitat usc of tlre thrcc radio collarcd elcphans
(Priyanka, n=308; Harini, n=335; and wcndy, n= 45) wcre cntcrcd. Thc non-collarcd
elcphant groups (n=216) rccordcd in thc study arca and rhe radio-collarcd malcs data
are yct to be cntcrcd.
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Social organiwtion

The group size of the thrce collarcd fcmales (Priyanka, n=236i llatini, n=251i
and Wcndy, n=45) and the malcs (Salim Ali and Admiral) and the non-collarcd elcphant

groups ( n = 197 ) wcre entcrcd in ttre computcr and analysed.

RESULTS AND DISCUSSION

Home Range Size

The home range of all thrce clans rcachcd an asymptotic value in the second year

and there was only a marginal increase in the third ycar which can be expectcd due

19 minor changcs in the ranging pattcrn due to vadarion bctween years in the habilat quality.

In Fig. I he cuumulal.ive homc range size in rclation to time hzs bccn plotted for clans

priyanka and Harini. Wcndy shows a similar trend but has not bccn plorcd as it has

shiftcd iB home range.

The two bulls providcd data for 15 and 22 months. We have been unable to locate

Salim Ali aftcr the 15rh monrh. The elcphant itsclf has not bccn re-sighted by anyone

in its formcr nmge, whcrcas earlicr it was rcgularly sighted by othcrs. It could be that

is collar had. stoppcd functioning and it had moved to another area or that it had been

poachcd. The malc Admiral was shot dcad in Seprcmber 1993. Figure 2 shows the area-

rir" ,o*" for the two male elcphanS. Samil Ali was a young male in the process of
establishing its own home range and thcre had bccn a gradual shift in is ranging pattern.

It is certain that its home range size will incrcase furfier and Ore size dcfincd in the present

study is not the final size. In the case of Admiral, though ttre home range size shows

an asymptotic value, thc actual home range size has not been defined. This bull has not

come- inio musth during the entire pcriod due to gunshot injury resulting in the loss

of body condition during the hrst ycar and it was killed in the sccond ycar. Home range

sizes of malcs during their musti pcriod are sevcral times larger than the size of their

non-musft pcriod home ranges.

The ovcrali 5ome ranges dehncd for thrce ycars for the..thrce clans Priyanka, Harini

and Wcndy was 670 kmz, 562 km2 and 799 kmz respcctivcly. The basic information is

given in fatte Z. Thc home ranges for ttre three years are givcn in Fig.3. The mean home

iange size or tle range will have little or no signiticance for actual managemcnt (design)

ofeicphant rcscrves as they rcprescnt the area uscd in any one ycar undcr certain climatic

(tlrerefore habitat) conditions. Thc clans in reality rcquirc thc uppcr homc range size dchned

Uy t6e cumulative figure for three yurs as this is the area tlrat will support thcm under

diffcrent climatic conditions.

!

i
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Table 2. Basic data on home range of the thrce elcphant clans.

clan sample size home range
(locations) cwnulative lctrf

mean home ranSe

range size knf kft
SD

Priyanka
llarini
Wendy *

5&
539
t27

670
562
799**

4&.6
382.6
288.8

395 - 555
26r - 530

L9 - 799

8r.8
136.7
442.7

* This lsnn had shifted its home runge and its range should nol be taken

as respresentative of clan home range sizes in lhe study area.

**The actual size is 1665.3 kmz bw the uea with actual forest cover and

accessible to the clsn is 799 knP.

It can be sccn that home ranges are much largcr than those dcfincd in the earlicr

studics on Asian elcphans (Desai, 1991; Easa, 1987; Olivicr, 1978;'Sukumar, 1985, 1989,)

For elcphantconscrvation, arc:ls largcr than 600 o 700 km2 will be rcquired in deciduous

forcst areas. This woukl be the minimum arca lor a single clan. The ovcrlap bctween

twoclans can be bctwcen 0and807o andevcnassuming tlrattwo clans overlap to the extent

of 50?o, we would rcquire at least 900 km2 of arca. In lhc absence of such large arcas,

it is likcly that the clans that do not have adcquate habitat will start moving ino
agricultural arcas on thc pcriphcry for thcir resource (food) rcquircmcnts and thus the

lcvel of human-clcphant, conflict will increase. Smalt areas of 300km2 or lcss are likely
to be loo small for long tcrm conscrvation, as thcy uue too small while the level of conflict
bcing too high.

The home range size of malcs though not fully dcfincd in this study is still larger

than those dcfincd as non-musth rangcs in earlicr studies. This means that the actual home

range sizes are likcly to be biggcr or equal to those of the clans. The same problcms of
conflict with humans are likcly in Lhc malc situation also. This too has to be takcn into

account whcn designing conscrvation areas for clcphans. Arcas of high malcs or bull
argi$ as dcfincd by Moss and Poolc (1983) should gct special attcntion when designing

elcphant rescrvcs. In the low male arcas (due to poaching) as in south India, ncw malcs

(maturing ) coming into the population will automatically adjust thcir ncw (esublishing)

home rangcs to the availablc forcst areas and do not pose a real problcm.
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Fidelity to Home Range

Thc annual home nmge for ftrce yers of clans Priyanka and Harini ( Figs.4 &
5 ) overlappcd to a large cxrcnt with only minor shifs in the home rungc bcl.wccn yqus.
This indicatcs a strong fidclity lo lhe home rangc undcr natural condidons. Bot]r clans
tcndcd to use thc samc areas consistcntly yciu aftcr ycir. This is the only study othcr
than that of Dcsai (1991) tlnt has lookcd at homc range fidclity.

Thc homc range of Wcndy shows a major shift (Fig.6) from noftcrn part of Nilgiri
Biosphcrc Rcscrvc (NBR) to the southcrn part. This clan opcratcs primarily in thc thorn
forcsts and mosl. of its southcrn range has bccn dcgradcd and also acccss to thc rivcr Bhavani
has bccn cut off duc to cultivalion. As such wc lccl that this clan could havc shiftcd
its rangc due to tlre poor quality of its prcscnt nmge. This is thc first rccordcd case of
homc range shift in a large forcstcd kact. Thc prcscnt range it is opcratingin is of poor
quality whcn comparcd to the arcas in NBR nortlr. This strongly suggcsts that clans
within poor habiuts or those whose homc rangcs arc lost or dcgradcd cannot, simply move
into bcttcr arcas within lhc rcmaining clcphant range. This could be due to compctition
bctwccn clans.

The abovc hndings are vital for elcphant managcmcnt as thay show lhat elcphans
(clans) have spccific home rangcs and that thcy do not frccly use all thc availablc habitat
(possibly duc to compctition) and as such whcn a part or wholc of tlrc home range is
lost or dcgradcd thc affectcd clan cannot movs into Lhe rcmaining clcphant habirat
(if it isn't a part o[ is rangc) due to compctition. It may have to movc into agricultural
arcas (fcwcr clcphants or lowcr compctition ) or into agriculturirl arcas. Those that move
into agricultural arcas cnd up as wandcring hcrds that cause cnormous loss in crops and
human lives. That habiut loss could be rclatcd to incrcascd incidcnce of crop raiding.

Thc home range of Admiral did ovcrlap almost taurlly bctwccn fie two ycars
of study showing that malcs also show strong fidclity !o thcir non-musth home rangc (Fig.
7). The rcacl.ion to loss of habiut of malcs with csubilishcd homc rangcswill bc similar
to that of fcmalcs i. e. thcy will come into grcatcr conflict with humans. Sub-adult malcs
in lhe process of establishing new rangcs are likcly to bc more flcxible and thcrcfore
likcly to shifi into the lorcst (but wc do not yct know anything about compctition bctwcen
malcs for rcsourccs). We can safcly assume that loss or dcgmduation will lcad to grcatcr
conflict with humans and also rcsult in grcatcr srcss lor thc clcphants. Bot]r thcse situations
are not good for the population and as such cflbrts should bc madc to rcduce thcm.

Administrative Areas

Anailysis on thc lcgal status of homc rangcs of the collarcd animals showcd that
elcphans movc ircspcctive of administrativc zoncs. Figs. 8 & 9 show lhe dctails of



47

pcrccntage of home nngcs that lic in diffcrcnt adminisuativc zoncs. Though the clans

itiyant a=anO Hzuini have vcry littlc part thcir home rangcs (16.10/o and l2.lo/o rcspcctively

out"i.t" tlre protcctcd arcas) ttrey spcnt ncarty 30o/o of thcir timc in tlrcse arcas. Since

$cse two clans opcratcs in thc ccn6al ucas of PAs TR, MWS and WWS) spcnding

over 60Vo of thcir time thcre and togcthcr rcprcscnt ovcr 120 clcphans (6Vo of ttre NBR

population ), the unprotcctcd part of thcir homc rangc should bc includcd into protcctcd arcas

ifAO. The home range of othcr malc Admiral had an cvcn largcr part of is range Q2,5Vo)

out side the PAs than tJrc othcr two clans Priyanka and Hzrini.

Clan Wcndy has only 4.3o/o of is homc with in the PAs whilc 92.lVo of is home

range lics within thc Rcscrve Forcst (Fig. 9). Trying to includc all thcsc arcas into PA

. nctiork will be vcry diiifcult as inclusion of all homc rimgcs basically mcans lhat

thccntire popularion rangcwill have to bs convcrtcd to PAs. Socio-cconomic considcrations

gcncrally do not pcrmir such an action. In such cascs, thc Rcscrvc Forlcst arca out side

FRs wnicn lorm a part thc clcphant rurgc shoultl bc managcd as clcphant conscrvation

arcas. Managcmcnt in thcsc arcis should ti.rkc into account thc rcquircmcnt of elcphants

bcfore cmbarking on any lorcsty opcruLions.

Corridors

Thc clans and rhc adulr butl (Figs.10-13) all uscd conidors idcntificd by earlicr

studics (Dcsai, l99l). Thc study shows that clcphiurts show strong fidclity to the routcs

uscd during thcir scasonal movcmcnt. In spccics that show such fidclity to the home

range an6 the routcs for movcmcnt bctwccn scasonal rangcs, crcation of conidors in

dircctions othcr than thc establishcd movcmcnt would bc futilc. Corridors bctwccn and within

elcphant habiut shoukl bc dcsigncd and crcatcd only altcr confiming that thcre is a

movcmcnt in that dircction othcrwisc thc cntire cffort will bc wastcd.

Crop raiding

The findings clcarly show rhat only slrccific clans and malcs ruid crops Whcre

managcmcnt option also includcs capturc ofclcphans for rcducing conflict it should be

kcpt in mind rhat only idcntific{ raidcrs shoulcl. bc caught. Random capturc will result

in some non-raiding clcphants bcing caught and as such it will harm thc population that

is non - raiding and most suitablc for long tcrm conscrvation. Thc finding is that clans are

also rcsponsiblc tor scrious damage and thcir captLlrc should also be considcrcd whcre capture

is an option. This will havc a {ual bcncfit, namcly rcducing thc growth rate of clcphant

populations in alrcady confincd rangcs and rcducing crop damagc. This may bc the only

Lplon in arcas like south India whcre malc ncmoval is not an option duc to thc skcwcd

sex ratios. Thc dau on clcphant crop raiding was collcctcd lrom six villagcs (Masinagudy,

Moyar, Bokkapuram, Mavinherllirh, Vazhithottam and Anaikatti ) situatcd in and around of
MWS bctwccn 1993 &lgg4. Tcn ficlds wcrc sclcctcd from cach village and monitorcd

once in a month to record thc clcphant diunagc. Thc major crops damagcd by clcphans
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wcre crccn foddcr (25.80vo), Ragi (3.537o) and Paddy (3.4LEo) (Tabclc 3). Total arca of
crops daunagcd by clcphants indicatcs ttrat, Ragi, Paddy and othcrs togcthcr contribute
ll.60/o of damage while the grccn fuldcr alonc conlributcs 88.47o of the tourl arca damagcd.
The major crop raidcd was grccn foddcr and thc high damage inflictcd could bc due to
poor mainl.inarceof elcctric fcncing. Both malcs and fcmalcs raidcd ttrc crops but the males
raidcd more frcqucntly (8 timcs ) than the fcmalcs (3 timcs ). Howcvcr the tourl arca of
crops damagcd by fcmalcs was grcatcr (65.2Vo) than that by the malcs (34.8Vo ). As the
rain fall was low, a considcrable numbcr officlds wcre abandoncd by 0re for lormcrs during
the study pcriod.

Table 3. Dctails of crops damagcd by elcphanrs.

Ragi
Horse gram

Crops

Paddy
Maizc
Cotton
Others
Grccn fodder *

Area cultivaled
( in sq.n)

36100
6't50
2200
1500
3s0

64375
48000

7o of damage

3.53
0.00
3.4r
0.00
0.00
0.44

25.80

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

Social Organization

The data has to be analyze.d but prcliminary analysis shows that frcre are diffcrcnccs
bctween dry season allrd thc first. wct scason group sizcs ( Fig. 14 ). For clan Priyanka,
the mean group size during the dry scason was signifierntly smallcr than the lst. wct
scason group sizc. This indicatcs that clcphans within fte clan are likcly to aggrcgate more
during the wct season than during the dry scison. Croup sizcs in rclation to scasons and
habitat are to be analyzed and intcractions bctwcch clans and also bctwccn clans and males
have bccn entcrcd and prcliminary analysis shows Lhat clans avoid cach othcr i. e. that there
is compctition bctwccn clans. The malc Admiral did not associatc witlr fcmalcs on any
appcciable lcvcl. This could be due to thc fact that it was injurcd and did not comc into
musth
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Fig.4 Home range of ctan'Priyanka' for th€ peliod Hatch

1991 to March 1994

a
a

f

Fig.5 Home range of clan Harini for the periodJuly 1991

to July 1994
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350 355

Fig 10. Corridors used by clan # 525

Fig ll.Corridon used by clan #462
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