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AN ACTION PLAN FOR THE CONSERVATION AND
MANAGEMENT oF ELEPHANT (Etephas maximus) tN

SRI LANKA

_Charles Sanilapiilat & Mangata de Sitva
Department of Zoolqy, University of peradeniya

Peradeniya, Sri Lanka

INTRODUCTION

-The 
Asian elephant (Eteptws maxims) is the largest terrestrial megaherbivore inAsia' It occurs in 13 countries from the Indian subcontLent in the west to Indo-Chinain tlre east including islands such as Born@, Sumatra and Sri Lanka. tn sri Ianka, theelephant is so much a part of the island's history, religion, myth, culture and even politics

that it would be difficult to imagine sri Lanka wittrout is eteptrana. Its aesthetic valuearouses 
servation. Furthermore, asa super

role by J# ff*t 
ecological

fi ff ,Ht"*'ir?il:ilH"..,T:..,H:HI

ffJH#.:l:rffi r,ilH":#"ili#;
in deroresation and human popuration 

_oo*",1 :3:3;fJtl".1'JiS] .i:f;Tffiltrlffsri Lanka" like the Blue whale ind ttre d-lack rhino *iu ;;;-il,r irr, r.*t o extinction.Afready' the elephant in sri Lanka firnds iself wittr its back against rhe wall as a rcsultof continuous contraction of its habitat and escalating land-us; conflics with man. Thespecies ts former range in Sri I-anka andthe rem
poachin n extnemely vulnerable to funher

W snong politicat will ard local understanding andfinancial
of areas is u risk of becoming locally extinct in a number

conservation(DwLc)reqrested*"*ffi fj"T?"ilt^H:"T#mf t:f #itf;and Management of the elephant in Sri Lanu rhe Acdon plan is designed o help theDI19 I 39opt srategies trat would ensure the long-term survivaLof the elephant in tlrewild in Sri Lanka. The success of any Action Plan will however depend on how wellit is implemented subsequently. Such implementation will require rrigtr Ievels of cmperation
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and collaboration bewecn the Department of Wildlife Conservation, other Government

Deparunents and Non-Govemment Organizations both within Sri Lanka and abroad.

The Action Plan has three main sections. In the Inroduction (Section [). the status

of the elephant in Sri knka is assessed, together with reasons for its dccline. The

Conservation Strategy (Section 2) establishes the basic principles and priorities required

to achieve the objective, i.e to ensure the long-term survival of the elephant, in its natural

habitat in Sri Lanka. The sfategy notes that it would be impossible to consene large

numbers o[ elephant in Sri Lanka as long as the human population continues O grow and

deforestation continues indiscriminately. Implicit in this observation is the knowledge that

it may not be possible to preserve elephants in all habitats where they presently occur.

The Action plan (Section 3) iself outlines the specific rctions needed to ensure some

measure of success in the conservction and management of elephant in Sri Lanka.

Taxonomy of the Elephant in Sri Lanka

The Sri tanksr elephant (Elephas maximus rroximtls) is the nominate subspecies.

It has been shown to be genetically distinct from the subspecies found in the Indian mainland

(Shorake et at., t986). LUerman & Morison-Scoa (1951) list two subspecies of. Eleplws

nuximas from Sri I-anka, equating E- m. maximusL. with E.m. vilaliya Deraniyagala (sensu

Deraniyagala) and accepting E. m. ceylanicrs Blainville as the elephant inhabiting most

ot tne istand (McKay, t9?3). According to McKay (1973) however, E.m. vilaliya represents

no more than a few extremely large individuals in a higtrly variable population and he

considers it to be synonymous with E nt nwximus'

Status of the ElePhant in Sri Lanka

The elephant is aprotected species in Sri Lanka and has enjoyed some degree of

prorection since ttre 12th century A.D (Wikramasinghe, 1928). [t is listed in Appendix I
fy $re Convention on International Trade in Endangered Species of Wild Fauna and Flora

(CgES). This measure bans trade in a species threatened with extinction. The elephant"

was girren full legal protection in Sri Lanka as early as 1937. However, legislation alone

couljnot preveniftJdecline in is number and range across the island as a result of sport

hunting (in ttre past), poaching and human encroachment on its habitat. While the African

eteptrants misfortune is is tusks, the elephant in Sri I-anka

haUitat loss and fragmenation as a result of ascalating human

for ivory, given that more than 857o of the bulls have no

Poachini is treretore not the'terminal threat to the elephant in Sri I-anka'

Nunber of ElePhents in Sri Lanka

During rhc period of British Colonial mle, thc number of elephants in tho wild in

Sri Lanka AecUnen from about 10,000 to 2,000 animals (Schultz, 1984)- It was squeezed

out of the hill country and became associated with ttre low country dry zones' One problem

GAJAH 13, 1994
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for conservationists is that figures on the number and distribution of elephants are difficult
to collecl The animals do not oblige demographers by staying in one place, or even in
one province. They cannot always be counted in the dense and angled vegeradon that
they inhabit. So estimates of elephant numben in the pasc have been largely guesses though
based on experience. Today, mrrch of ttre elephant censuses are being based on counting
heaps of dung. Mr A. B. Fernando, an experienced (now rerired) Wildlife official, puts
the toral number of elephans in the wild in Sri Lanka as anything between 2,800 and
3,250 (Santiapillai & Jackson, 190). A more recent survey of the elephants c.rrried out
by tie Department of Wildlife Conservuion in Sri I-anka in June 1993 estimates a minimum
of about 2,000 animals in the five regions surveyed in ttre island excluding rhe northem,
north westem and north eastern regions (Hendavitharana et a1.,1994). Nonis (1959) posed
tluec questions before he attempted to survey the elephant situation at:hat time. They were:-

(1) How much land is available for them?
(2) How much country do they need, remembering their seasonal movements?
(3) How many elephants do we want to keep?

The long-term survival of the elephant as a wild species in Sri Lanka will depend
on how wisely we address these questions and arrive at the answers.

The key question is not just how many elephants sri Lanka has at preseng
but how many elephants wilt Sri Lanka be able to support by the middte of the 21st
century, rvhen given the current rate of growth, its human population has doubled
to 34 million, and the forest cover has declincd to say, l4%? lJ must be clear to
everyone concerned that unhss wc are prcpared to cornbine good science with strong
popufation control and political will, the future for Elephas maximus in Sri Lanka
will bc grim.

CONSERVATION STRATEGY

The conservation strategy aims to ensure the long-term survival of. as mmy viable
popuhtions of elephant in Sri l-anka as possible in as wide a range of their habitat as
is practical by preventing or controlling conflics with man (Parker, 1981). The emphasis
is therefore on accommodating elephans and human beings rather that simply protecting
the elephants in their habiur Man and elephant in Sri l-anka have to live ogether by
mutual adjustment

Rationale

hoject Elephant therefore differs from is conservarion philosophy from tlrat of rhe
Project Tiger of India, which was based on the broad principle of establishing "core and
buffer" areas giving absolute protection to the former and exploiation of the larer. This
principle will not work in the case of the elephant characrerised by large home ranges.

GAIAH 13,1994
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Therefore the rationale of the Action Plan is that elephant reserves must ensure the long-
term survival of some of the identified key populations by protecting their entire home
ranges. The main problem of elephant conservation is one of preserving the geognphical
extent as well as the quality of wildlife habirat of these nnges (I-ahiri-Choudhury, 1991).

Unlike in Tirger reserve, this cannot be done for elephants in selected patches of forests

of limited extenL

As Lahiri-Choudhury (1991) points out, if the conservation and management of the

entire elephant nmges or their selected parts is to be the principle objective of elephant
consewation, then the core-buffer concept will be virrually useless. Nevertheless, the
principle of toal protection will continue to apply to crucial habitat pockets, such as areas

where elephants take shelter during the 'pinch' period; cover used as daytime refuge for
noctumal foraging, salt licks to which elephants return periodically, and corridors linking
different parts of an elephant range.

The management plan for any elephant reserve therefore will have io take into account
the range utilization strategy of the elephants, as these crucial habitat pockets may very
well te located in scattered points in the range, and not concentrated in one or two compact
pockets as in a tiger reserve (Lahiri-Choudhury, 1991). Moreover, unlike the core areas

in a tiger reserve, the entire range of an elephant population cannot, under Sri I-ankan
conditions, be insulated from disnrbance by man. As a resull the "philosophy" may have

to be changed to an adjusunent between the'needs of wildlife and environment, and the

needs of man, particularly of people in the fringe areas dependent on forest resources for
their subsistence. These considerations therefore call for a carefully targeted approach to
elephant conservation in Sri Lanka with clearly defined priorities for action.

Strategy

A six-pronged strategy is outlined here to ensure the long term survival of the elephant
in Sri Lanka.

Mitigation of the human-elephant conflicts

Such conflicts, if not resolved would threaten the long-term sunival of the elephant across

much of ttre island. However to date, there has been very little reliable recent information
on the nature and extent of such conflics. An understanding of ttre problem invariably
is the beginning of wisdom. Therefore, urgent rction should be taken to assess the extent
of the recent human-elephant conflicts across as large an area as possible in the island.

Such an assessment would indicate if theses conflics are widespread or localised so that
appropriate action could be taken.

Protection of some of the key wild elephant populations.

Urgent action should be given to the identification and protection of some of the high
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priority populations that would collectively conserve the essence of the species and maintain
its ecological role. Action to prctect these populations should be viewed as an emergency
mqNure while solutions are explortd for the protection of other populadons ttuoulnout
the island.

Note: The network of protected areas alone cannot ensurc the long-term survival of the
elephana in Sri I-anka since many of them are not large enough to accommodate the entire
annual home ranges oj the elephant populations. It is tlrerefore highly unlikely rlrat all
elephans can be saved under prevaiting conditions. Even without poaching, numbers wi1
inevitably shrink in the face of human popu6tion growth and auendinr devJbpmenr needs.

Promotion of Scientific Research.

A sound scienrific understanding of a natural resource is fundamenal o well planned
management of the resource (Sale, 1985). In Sri knka, the acceptance of ttre n-eed fot
systemadc research as a basis for improved management has been a very slow process.
This reluctance to accept the imporrance of research stems partly from tne fact ttrat many
studies on wildlife, espocially those condrrcted by Univenities appear !o management
authorities to be of largely academic in content with no obvious relevance to management
issues. Furthermore, management authorities arc not always consulted about research
priorities and most often have licle to say in tlre type or desigrr of research projects carried
out under their jurisdiction (Sale, 1985). Research must be unoerraten to provide the basis
for both field acrions and political initiatives. Research must derermine tre population uends
of elephans in selected arcas to allow assessment of consenation initiatives.

Political Actions.

Coordinated and directed political acdons and inrerventions must be mobilized and nrgeted
towards individuals, political bodies, government agencies and non-govemment organi-
zStions who hold responsibility for, or can influence effective action toward conseruing
the elephanr in Sri Lanka.

Conservation Education and Awarenesg

Pgnular support for elephanr consewation must be built by communicating to the more
affluent public the problems confronting elephants, their importance as a super keystone
species in the forest ecosystem, and the role rhey play in Sri Lankan culture, religion anO
economy.

Coordination.

Provisions must be made for the adequate coordination and administration of these various
activities, and for the development of further initiatives as they are required.

GAIAH 13. 1994
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ELEPHANT ACTION PLAN

The immediate goal of the Elephant Action Plan is to seek some accommodation

between man and eteptirnt by mitigting the human-elephant conflicts. The long+erm goal

is to ensure the survival of the elephant in the wild in a number of self perpetuating viable

populations across a diversity of habiats in as large an ,uea as is feasible.

- The Action plan is divided ino six components, each of which deals with a separate

aspect of ttre ProPosed strategy.

- The rationale betrind eeh of the six components is briefly discussed'

.Theproposedactivitieswithineachsub+omponentarclisted.

- within each activity, a range of project concepts will be developed at workshops

for inclusion in the Action Plan. These workshops will be convened by the

Deparrnent of Wildlife Consenation and will include wildlife officials, scientists,

officials ftom other Government Departmens, representatives of credible non'

government organizations and other concerned individuals'

FIELD ACTIONS

Field acrions, as described in the African Elephant Action Plan (AECCG, 1989) are

designed ultimately 19 provide protection O key elephant populations in Sri Lanka' These

f interventions beginning with
moving on the projects designe

the long-term. Theses Projecs
conservation progxammes and integrating economic development wittr elephant conservation

(AECCG, fg-Sgl. To the extenr practicable, field action projects should be initiated on a

iegional basis to take advantage of fhe existing institutions, projects and networks within

the regions.

Mitigation of human-elephant conflicts

Wirh the increase in the human population growth and the decline in the forest cover in

Sri l-anka, conflics beNeen .an-aoC elephant for the resources of ttre land have increased

signifrcantly over the recent yea6. Crop depredation by elephanS has become a way of

fCe. farmers who bear the brunt of elephant depredations have h extreme circumstutces'

even resorred to killing elephans. Elephans have also attacked and killed people. Although

more people are killd on the roads and by snake bites, people killed by elephans provide

much adverse publicity for elephant conserrration. The human-elephant conflicts in Sri knka
have so far not been mitigatei satisfacOrily. The rearcns fm ttris are many, but are mainly

ttrat the Eeld forces ,t" *d"t-"quipped, under-funde4 under-paid, and under-staffed to

resolve the conflicts. In some areas, especidly in the lvlatraweli Development Area (Fig

1) human+lephant conflics have become so grave ttrat urgent action is needed !o reduce

the current level of conflicts.
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Human-elephant conflicts in Sri Lanka

(i) System B. This once prime etephant habitat, was the home of some 25?o of the islands
elephant population, then estimated to be about 2,750 animals. 44,063 ha of forest were
cleared to provide inigation facilities to ahut 34,548 families who were argeted for ultimate
settlement (Jayewardene, 1989). Already, some 11317 families have been settled in this
area and conflicts with elephans have incrreased subsandally since then. The elephans
have lcst so much of their former range that they are now forced to invade the communities
rhat have Cisplaced them. This is tlre crux of the elephant-hurnan conflicts in Sri t-anka
(de Alwis & Santiapillai, 1993). At least 12 serlers have been killed by a small group

of marauding elephants that broke away from a larger herd of more than 30 individuals
along ttre lefi bank of the System B (Jayewardene, 1992). A look at the location of System

B will explain why there are so many human-elephant conflicts (Fig. 1). System B is
bounded o the soudr by the Madunr Oya NP, to the north by the Somawathiya NP, to
the west by the Wasgomuwa NP and the Flood Plains NP and o the east by the uncleared

area of System B extending as far as the proposed Nelugala Jungle Corridor.

(ii) System C. This lies adjacent o System B, wedged in benpeen lVasgomuwa NP to
the north-west and Madunr Oya NP o the southeast: Here 24,300 ha of forest were cleared
to provide inigation facilities to some 23,5N families, of which 14,7m families had been

serled by 1989 (Jayewardene, 1989). A survey canied out by the Department of Wildlife
Conservation in mid 1980 indicated that between 485 and 515 elephans were present in
System C. (However, these estimates are outdated today, given the rapid development in
the areas concerned. Furthermore, as Fernando (1994) points out the areas referred to ae
development blocks and not forest blocks. Therefore it is unlikely that so many elephans
could be supported in ttre 7 blocks whose oal area amounts o less than 35@ ha). These

elephants have no fear of man and do not respond to such measiures as thunder flashes

or fire crackers. One reason for the serious elephant-human conflicts in System C is because

the authorities concerned decided to do away with the proposed corridor linking Wasgomuwa

and Maduru Oya national parks.(Jayewardene, 1992).

(iii) System G. This project area is an extension of an old settlement scherne where some

2,906 families of second generation of the old seulers were allocated jungle land after
development (Jayewardene, 1989). This System is wedged in between Wasgomuwa NP
to tlre south-east and the Minneriya-Giritale Nauue Reserve to the south, wesE north and

north-east. Elephans come from the Wasgomuwa NP and have caused extensive damage

to crops at Ihala Kaluwewa, Aoanakadawela, Radavige Oya, Segala, Diggalapitiya,
Kahaagahapitiya and Batuhena (Jayewardene, 1989). A number of settlers (mostly women)
have been killed by elephants. Irate farmers have poisoned (insecticide Furodan is put into
small pumpkins and left for the elephans to eat) at least 3 elephants in 1993 in the Elahera

/ Bakamuna area (Jayewardene, 1994).

(iv) System H. This project area lies in benreen Wilpattu NP on he west and Minneriya-

GNAH 13, 1994
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Giritale NR to the east and was regularly attacked by elephans. The elephant problems
still continue but are less than what they were before, with the esablishment in 1988 of
rhe Kahalla/pallekelle Reserve comprising zl,6ga ha (Jayewardene,1992). There are about
40 elephans in the Resvehera Temple area, and another 50 animals inhabiting the Kahalla
/Pallekelle Reserve and the animals are known o migrate periodically easiwards o the
Galkiriyagama forests, destnoying crops and dwellings of the people en route. A number
of elephans have been killed. The forest cover in the resenre has declined by 507o and
hence the need for elephans lo move oul The three main areas in System H that suffer
from elephant depredations are Bongama, I\fadatugama/Galkiriyagama and Andarawewa.

(v) Handapanagala. About 130 elephants regularly utilize the Handapanagala waterhole
which has perennial supply of water, and the adjoining grazing areas. They are however
atmced by the nearby Pelwatte Sugarcane Plantation situated berween Kirindi Oya and
Menik Ganga south of [re Wellawaya-Buttala Highway. According ro Fernando itgg+),
the large concentrations of elephants around the llandapanagala area are not all migrants
from Ruhuna Nadonal Park and its periphery. Kirindi Oya basin was occupied by elephants
prior to the establishment of the sugarcane plantation, some t0-12 years ago, anO i targe
rcsident group of elephants occupied the forest around Handapanagala and is periphef.
These elephants have regularly raided not only the sugarcane planution but atso the small
holdings of the settlers in the area. Although the human casualties have been low, many
elephants have been killed since the esablishment of the sugarcane Factory.

(vi) Other conflict areas. In addition to the areas mentioned above, the Deparrnent of
Wildlife Conservation (DWLC) has identified other areas where elephant-human conflicrs
have become serious. These include areas such as Haldummulla, Uma Oya; the area between
Lunugamvehera, Udawalawe and Bunrlqla; Ilaltota-Haldummulla area north of Udawalawe
National Park; Heen Ganga to Dumbara valley in the vicinity of Wasgomuwa National
Park; Sigiriya-Habarana area, and Ritigala-Kalawewa area.

Objective: To undertake immediate action to assess the problems in these areas and
recommend he most appropriate solutions in order o mitigate the human+lephant conflicts.

Activities:

Elephant Conservation & Management Unit (ECMU):

One ECMU should be established in the DWLC Head Offrce in Battaramulla, manned
by a Scientific Officer and a secreary. In addition there should be rhree ECMUs in the
conflict areas, such as Polonnaruwa, Anuradhapura and Kataragama. Each unit will comprise
a Veterinary Officer, a Wildlife Officer (Ranger or Range Assistant) and it shouli Ue
provided with a vehicle and a driver, and appropriate communication equipmenL The team
will seek assistance from Wildlife Officen whenever possible. The field units must work
under the supervision of regional Assisant Direcors. However, they can act independently
given the nature of the situation in the field. The ECMU in the Head Office *itt Ue ttre

GAIAH 13, 1994 9
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clearing house for all information on the status, distribution, population trends of the

elephants in the wild and in captivity as well as documenting the naure and extent of
rhe human-elephant conflicts. It will esablish a daabase in order to update the informarion

ir receives from the filed staff. ECMU will be ultimately responsible for providing the

Direcor of DWLC reliable information on the curent status of the elephans both in the

wild and in captivity.

Establishment of a Veterinary Unit.

Given the increase in the number of elephans that sustain injuries from poachers and irate

cultivators, rtre Departrnent of Wildlife Conservation (DM-C) should set up a Veterinary

Unit capable of dealing with such problems as and when they adse in tlp field. Lack
of prompt veterinary care in tlre past has often resulted in the loss of elephans.

Assessment & Mitigation of the human-elephant conflicts:

DWLC must send teams to the conflict areas for a period of two weeks in order !o assess

the current starus of the human-elephant conflicts. Each team shall consist of four people,

representing the DWLC, Forestry Department, NGOs and Institutions of Higher Education.
The suwey would assess the damages to life and property, identify the movement patterns

of the elephants con@rned, the structurc and composition of the elephant groups causing

damage, and obtain any other information related to human-elephant confliets. Their
assessment rnust lead to immediate implementation of the appropriate recommendations in
the field. Solutions to the human-elephant conflicts may include (i) elephant drives, (ii)
elephant capture & domesrication, (iii) establishment of elephant proof barriers, (iv) paying

compensation to the farmers; (v) relocation of the farmers etc.

It is recommenderl that DWLC convenes a workshop to impan raining o is field staff
of dre merhods available !o asses ttre elephant depredations in cultivated crops. The DWLC
must provide clear guidelines on what must be done regarding chronic crop raiding elephants,

and those "Rogue" elephants tlrat habiurally anack people. If an elephant has killed several
people, then it should be destroyed if it cannot be captured and rained. Though

domestication of stmy, problematic elephanrs is to be encouraged, ranslocarion is not

encouraged (it would simply be a ranslocation of a problem from one area to another).

Elephans that are badly wounded and have no chance of sunrival in the wild, should be

euthanised. The solutions are to be considered site-specific and any capturc and movement

of elephants must be carried out with great care and caution under the supewision of a

competent and experienced veterinarian.

Restoration of water holes:

One of the reasons for the movement of elephans out of some of the proterted areas into
adjoining areas is the lack of water during the peak of the dry season. If the large $oups
of elephants were to be driven into the nearby protected areas, then rehabiliution of such

GNAH 13. 1994l0
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target areas must be accorded a high priority. As far as the tlanrtapanagala elephants are
concerned, before these are driven to the safay of the Ruhuna National-park, witer holes
such as Thalakola wewa and Urulu wewa in Block III must be resored (Fernando, 1993).
Another useful tank to rehabilirae is on Kumbukpitiya Ara (6" 32N and d0" 25E). Similar
conservation mqNurcs were recommended for implementation in l99l in ttre IGhalle-
Pallekelle sanctuary, and the IVtadunr Oy4 Wasgomuwa and Wilpatnr national partrs
(Koagama, 1991).

Many of the conservation arcas where elephants currently occur were once under intense
culrivation and therefore still contain abandoned tanks that could be restored to provide
water to elephans and other wildtife. This is especially imporrant in Blocks Itr and IV
of Ruhuna National Park, where waer is the limiting facor for elephans in ttre dry season.It is recommended that a number of small water holes thar can hold water on a yearly
basis be restored or constructed in favour of larger water holes. There are reservoirs in
some reserves that provide warcr for iniguion. At present water is given to cultivators
without any resricdon. tt is therefore recommended ttrat DWLC act o regulate the suppty
of water from the reservoirs to ensure that sufficient water is available o ttre wildlife tnititin
the reserves.

However, improvement of water holes should be done after a careful assessmenl of the
consequences to other species that are sympatric with the elephant in the reserve. protected
areas are not managed solely for the purpose of conserving Sri Lanka's elephanrs. The
goal of conservation is to enhance the entire biodiversity of the area concerned, not only
the keystone species. Habitat improvement for elephants may lead o an increase in the
number of elephans, followed by undesirable consequences such as an increase in the
incidence of crop depredations outside the reserve. Elephant numbers could also increase
at the expense of other herbivores with which the elephant competes for food and water.
Fernando (1994) argues against the restoration of the ethurumirhuru wewa in the SNR
of Ruhuna National Park on ttre grounds ttrat such a large water hole would inundate vast
areas of forest that the elephans have been utilizing over generations. He fean that ttris
development project could result in the reduction ofthe food supply of the elephanrs and
thus force them n move elsewhere in search of new pasnrres.

Ashby & Santiapillai (t984) have clearly drawn auention to the probtem of overgrazing
which has arisen in Block I of the Ruhuna National Pa* in spite of the richness of the
area in species. What has not been taken into account is that iOOitionA water would be
particularly liable to cause overcK)wding of the gregarious, non-migratory herbivore such
as the water buffalo (Bubalu bubalis). which is strrongly utt 

"t"o 
to water irrespective

of the need o drink (Ashby & Santiapiltai, l9S4).

hotection of some Key Elephant popuhtions

The only long-term security for elephans in Sri Lanka lies in srengthening national
capabilities in wildlife conservation and management. Actions should 

"int " oi building
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up the national capacity to conserve designated elephant populations. Broader national and

regional elephant conservation programmes should be built on this experience and lead

olnstitutional and policy improvements for managing the entire elephant and other large

mammal popularioni more effectively. Priority attention must be focused on those regions

containing threatened local elephant populations.

Objective: To build up the national capabilities to conserve and manage elephant

populations.

Activities:

Strengthenrng the protection of some key populations:

Key elephant populations are lhose having tlre best chances for long-term viability. Viable

poiutatibns of jtepnans occur in a number of protected areas such as the Ruhuna (l?l'
i{znq,Uda Walarve (30,821 ha), Gal Oya(62,936 ha), Wasgomuwa (37,063 ha), Maduru

oya (j8, 850 ha), Flood Plains (17,350 ha), Somawathiya Chaitiya (37,762 ha), Wilpacu

(fgf,6gf ha) Narional Parks and the Trikonamadu (25,019 ha) Nature Resene. Furthermore,

the I-ahugala-Kitulana Narional Park, alttrough small in extent (1554 ha) is an important

grazing aiea for a large number of elephants that annually move to tris area from ouside

io feeO on Buu (Sacciopelis intenapta), a all reedy grass that covers the tank extensively.

Habitat enrichmenr is another option available to the DWLC !o improve elephant carrying

capacities of reserves. Furttrermore, as Ishwaran (1993) recommends, fallow lands could

become imporUnt g&zing sites for elephants in the dry season. Elephants in the African

savanna are known 19 eitend their range into agricultuml lands as soon as the intensity

of farming acriviry is reduced (Lewis, 1986). tshwaran (1993) found that although most

of the forests in rhe Mahawcli river basin, providing optimum habitats for elephants to

rest and move, did not in fact contain sufficient food on a year'round basis'

Elephant rcserves need enhanced protection against human encroachment- This could be

done by srengthening the guard force and minimising humanclephant conflics in the

neighbourhood. rne important questions are (i) whether these p'roteaed areas contain
,en6ugh, elephans 19 eniore rhe long-term viability of the population? And (ii) whether

nese protec-ted areas can be adequately lmked afer in the future?

Ar a higher level, rhe Departmenr of Wildlife Consewation (Dlr..C) must recnrit qualiflted

staff as-Rangers and pro"iOe opporurnities for raining in wildlife management bottt within

and outside Sri Lanka DWLC ro.t o." information acquired ftrom the Rangers !o strengthen

ifs field opera[ions, enhance iS public awareness progElmmes' and develop recommendations

for expanding is activities across ttre island in order to put elephant consewation on a

solid scientific foundation. It must also promote policies that reurn a higher proportion

of income generated through tourism o those areas that support the key elephant populittions

and the surrounding communities (AECCG' 1989).
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Management of Etephant Ranges & Corridors

Protected areas provide necessary sanctuaries for elephants from human activities. They
should be part of larger Managed Elephant Rangas (IVGR) to provide sufficient space foi
elephant movemen8 (santiapillai & Jackson, 1990). In a MER, priority is given to the
requirements of elephants, but compatible human activities are permitted, such as sustained-
yield-forestry, slow rotation shifting cultivation, and conrolled livestock gnnng. MERs
are complementary to/ and not a substiurte for, protected areas. However, as far as Sri
I-anka is concerned, given the high human population density (which is almost similar to
that of India), most of tlre protected arcas are surrounded by farmlands and human
seElements and hence intense management of the elephants may be required within the
MERs.

When establishing forest corridors between two elephant ranges, tlre important thing is to
ensure that the elephans will use them and not spill over into the adjoining human
settlements. The viability of corridors naturally depends on the distances separating ttre
two elephant populations. The greater the disance between two elephant areas, the broader
must. be the width of the corridor linking them. A corridor need not be a very good habitat
It can be a degraded vegetation or a monoculture that provides cover for the migrating
elephans.

Objective: to mainain genetic exchange between isolated populations through the
establishment of forest corridon.

Activities:

Elephant corridors were proposed as far back as 1959 linking protected arcas, incorporating
most of the large water holes to assure the availability of water for the migrating herds
of elephans tfuoughout ttre year. DWLC will reassess the relevance of elephant conidors
between (i) Maduru oya NP and Gal oya Np, (ii) between Gal oya Np and Ruhuna Np,
(iii) between uda walawe NP and tfre proposed Lunugamvehera Np, and (iv) benreen
llandapanagala and Block IV of Ruhuna NP. Currently, there is considerable interest in
the concept of forest corridors to facilitate elephant movements. The main thing is to ensure
that elephants will use thern and will not spill over into the adjacent human settlements.
A corridor has been rccommended to resolve the elephant-human conflicts in the
Ilandapanagala area. But as Fernando (1993) points our, it is doubdul if srrch a corridor
running through open country will sewe the purpose. To obtain land for a 34 mile wide
corridor of 10 miles length means an extent of 20,000 to 25,m0 acles which is more than
the entire extent of land owned by the Pelwatte Sugar Company (17,300 acres with 14,600
acres under sugarcane cultivation). Even so, a pennanent corridor witlr sugarcane on either
side will only tempt the elephans ino furttrer mischief.

- It is therefore recommended that some sfidies be initiated to assess the effectiveness
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of selecred forest conidors in promoting elephant movenrent and gene exchange.

If enhancement of genetic diversity is the main conservation issue, then there are

other, less costly ways of achieving it through translocation of selected bulls from

one population !o another.

- Sgrveys must be canied out in lhe pnority MERs and elephant disnibution, land

use, vegetation etc. must be mapped on l:50,000 or smaller scale maps, with the

help of satellite imagery.

- Strarify each MER into protected areas (existing or potenri2l), buffer zones,

corridors etc. so as to create a viable elephant range for the long-term survival of
the sPecies.

Establishment of New Protected Areas for Elephants

According o rtre Forest cover map prepared in 1981 by the Centre for Remote Sensing

of the Survey Department, there is still substrntial forest in the norttr western and north
g:6tern regions in the Mannar, Vavuniya and Mullainivu districts. But the protectBd areas

established to date in theses regions are woefirlly inadequate to protect the number of
elephans (and other fauna and flora) that occur here. The protected areas (Wilpattu NP,

& Sancnraries such as Wilpattu North, Giant's Tank, Madhu Road, Vavunikulam, Padaviya

Tank, Kokilai & Chundilailam) cover only 188,411 ha-

The current political situation may not permit the esablishment and management of new

protected areas at present in these regions but it is hoped that every effort would be made

at the highest political level to implement this recommendation as soon as the ground

situation returns to normal. In the meantime, it is important that at least potential

conservation areas be identified especially in Systems J and L of the Mahaweli Development

Programme before theses areas are developed.

homotion of Scientific Research

If correct decisions about initiating conservation projecs arc to be made, they require good

data on the status of elephant populations. This will enable the most appropriate populations

o be selected for conservation projects and provide the basis for monioring progrcss.

Monitoring will provide an essential feedback mechanism to allow control and guidance

of the Action Plan. Research is still required into many aspects of the elephant.

Research projects will allow new methods of conservation to be developed and improve

lnowledge of individual populations which can be used to improve over-all managemenL

In order o develop a sound conservation strategy for the long-term survival of the elephant ,

in Sri Lanka, it is vital ttru long-term studies of the key ecological prc:esses are undertaken

in important representative habitats. These processes include denrography, elephant-

vegetation interaction, habifat utilization and ranging behaviour and paferns.
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Objective: To obtain more reliable informadon on ihe status and rends in elephant
populations through improved monioring and data gathering and processing.

Activities:

Ranging behaviour of elephants:

The major objective of designating protected areas for cqrservation is o provide enough
space and by exrcnsion, resources for the species being conserved. How muctr space-is

g how the qpecies concerned uses space. The
has rcceived very litde attention so far in Sri

trff ;i"ll"r#:i:fffi ?"il1':Hl',:f
Ham'ton(ts,r)throughradioreremerry-^lff [T3.f::]ff."Tffi::t]il",liff;
range in an elephant population in East Africa- Even tlrough hemmed in by hornan
settlements on three sides and a lake on rhe 4rh side, ttre eleihants did NOT use ALL
the land that was available to them. Thus radiotelemetry can irovide a very fine means
of building up information- on home range of elephans. It would be partiiularly useful
in assessing the success (if any) of transiocated eiephants in their new habitats. Desai er
al. (1993) had shown the importance of sample size in studying home ranges of elephans.
Smaller sample sizes led to underestimuion of elephant tromJ range sA&. tt is stongly
recommended that the DWLC convenes a Workshop using GEF funds where an experienJe.d
wildlife biologist from either Sri Lanka or India could demonsrrare rtre technique of srudying
elephant movement using radiotelemetry. Subsequently, all elephant translocations must be
monitored using radiotelemery to asses lhe success of such exercises.

Demographic studies;

Studies on population size, structure and distibution of elephants are needed in several
cases. Changes in population stnrcture need o be monitored for effective management of
elephans. Poaching of male elephans for ivory can result in highly skewed sex ratios
(female-biased). The consequence of this for rhe iertility, demograp-hy and genetic viability
of the population has o be investigated. The observed ad sex rarios
in.Sri Lanka (ranging berween l:l and l:3) are among the indicating
a low level of poaching compared o the siuarion in ttre Id , Southern
India where the sex ratio was found o be l:52 in favour of the females (Menon, 1990).

Crop raiding patterns:

one of the greatest sources of conflict is crop raiding by elephans. Females and young
tend b do most damage because ttrey always raid in herds, but the solitary bulls raid fi
more frequently. The elephans know exactly what ttrey want Finger millet is the main

l5
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target in South India, and the elephants make a bee line for the maturing crop. Similar

investigations must be canied out in several areas in Sri Lanka o identiff the nature and

extent of elephant crop depredation.

Elephant numbers and densities:

Although elephants range across much of tlre low country dry zone in Sri Lanka, yet no

one knows exactly in what numbers. Ignorance of the numbers and status of elephans

can be a major obstacle to assessing the impact of poaching on the population. At the

national level, wildlife officials cannot manage one of their most imporumt wildlife resources

until rhey have elephant population estimates. Counting elephants in forests is more difFrcult

than in open country. It is impossible to make dfuect counts of elephans even in scrub

forest because of poor visibility. Therefore one is obliged to use indirect method. Bames

& Jensen (1937) pioneered such an indirect method using the dung. If one needs an estimate

of the numbers of elephans then one must do a dropping census as this is the only index

of abundance that can be converted to an estimate of elephant numbers. This method has

been used in India. Thailand, Malaysia and Viemam.

Long-term monitoring of elephant populations:

Objective information concerning the density and number of elephans in Sri Lanka is lacking

in a number of protected areas. This has been a serious drawback in assessing the viability
of elephant populations ttroughout their range in Sri Lanka" Under this activity, training

in census methods would be imparted to Senior Rangers of ttre DWLC in a number of
workshops in order to arrive at objective estimates of elephant densities and numbers across

the island. It proposes to achieve this by using census methods that are already established

or cunently under development.

Establishment of a Research Unit

The DWLC must re€stablish tlre Research Unit that was disbanded a few years ago. This

Unit must be headed by an Assisnnt Dhector with a Degree in Biological Sciences ftom

a recognized University. He is responsible for identifying and resolving rnanagement-

oriented problems in the field.

POLITICAL ACTIONS

The success of any conservation prcgramme will largely depend on the support it has ftom

the Governmenl In India, the Project Tiger was implemented since it had the active support

of the Governmenl Certain issues like land tenrue, resettlement of people etc. can only

be ackled with the tacit support of the Government. Enactment of adequate legislation

is another case in poinr A population of 150 elephans in a particukr area today is of
little significance if the habitat is to be $med into sugar cane plantations in a few years'

time. Some of the conservarion areas earmarked for elephants have been encroached by
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settlers, often with the blessings of some Ministers. Steps must be talcen to curb such blatant
abuses of power.

Objective: To ensure Government support for the reasonable conservation initiatives.

Activities:

Removal of encroachers from the Flood prains National park

The low-lying flood plains of the lVfahaweli Ganga between Wasgomuwa and Somawarhiya
nalional parks, covering an arca of 17,350 ha was declared iNuionat park in August
1984. This park is central to fte integdty of the Mahaweli system of protected areas, Soth
ibr is unique viilus and as a corridor for wildlife migration beween grazing lands in
\Yasgomuwa and Somawathiya national parts. It is particularly important f* ilrJtong+".t
survival of elephants within t}re Matraweli carchmenr (IIJCN, 1990). Accoraiig to
Jayewardene (1990), this region has the highest densiry of elephans (around 4.5 ro 5.1
a-'limals per sq. km) of all habitat tlges in the'country and rernains a very crucial link
for the surviva! of ttre elephants in Sri Lank& However, as Child (1985) observed, certain
activities within this important conservation areia (such as illicit obacco cultivation,
collcction of sand frorn the river bed, baking of bricks on the banks of the Mahaweli Ganga
rvhere suitable clay is found) ale undermining the integrity of the area and discouraging
the elephans frorn remaining within the area Such rctivities have also conributed o i
massive escelation of human-elephanr conflicts in the region (Jayewardene, 1990). The
increasing conflics between settlers and elephants in ttre new settlements such as Karapola,
Madurangaia, Mallinda Mutugala, Karuwanwila, Dimbulagala, palatiyawa, Maguldaman4
Kalukelle, Bandanagala, Pallegama, pihitiwewa and Nuwaragala within sys@; B amply
emphasize his point Thc problem of waste disposal needs to be addressed. Settlers and
illegal encroachers have been dumping paddy husks ino rhe protected area, in the absence
of specific areas designated for such disposal. DWLC could make available specific dump-
sites to reduce pollurion.

It is therefore imperative that the Government Agency concerned provides every support
to DWLC to remove and resettle these illegal settlers frrom the Flood Plains National park.
Howevcr' before action is taken, it is recommended that the DWLC carries out some socio-
economic studies in order to asses the problem of human encroachment.

Arresting human encroachment in Udawatawe National park

Illegal human settlements and activities are undermining the integrity of tbe Udawalawe
National Park, especially along its norttrern and western UounOaries. tt would be in the
long'term inrcrest of ttre park if DWLC could use is political power ro reach some accord
with 'fie settlers and redefrne ttre boundaries of the park and sectue it from any furtlrer
encroachment. Human encroachment in Udawalawe & Wasgomuwa National Puks has led
to the death of elephants from diseases such as haemorrhagic septicaemia transmitted through
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domestic livestock (Vasanttrathilake, 1994).

Establishment of Lunugamvehera National Park

This proposed national park has an e;f,tent of 22,6N ha and is located on the qtstern borden

of llambanota-Wellawaya highway between krn n4 and lrn 290. According to Femando

(lgg1),the area has a resident elephant population of 70-80 animals in several small herds,

*tri"tr t""p to Hangurrna ara and Menik Ganga for much of the year. They move to the

ffanCapanragafa rarik and also pay fre4uent visits to the nearby sugarcane plantations in
pelwatte. Ttre home ranges of some herds extend into Block V & Sella Kataragama

(Fernando 1992).

As Fernando (1992) poins ou! ttre establishment of Lunugamvehera as a National Park

and liriking ir with the Uda Walawe National Park and llandapanagala tank is a'sine qua

rwn' for tlre long term sunival of the elephants in this region.

Community DeveloPment

Although there is currently much talk about the need to plough back ttre revenues from

wildlfJ conservarion into the communities that live along the periphery of protected areas,

the human population in such areas have so far received very little tangible assistance to

improve their livelihood. The DWLC, though its Ministry must channel some of the funds

generated from nature tourism towards providing relief to the villagers concerned- Among

the recommendations are:

l. the provision of clean drinking water to the villages through tlte ccnstruction of

tube wells;

2. the establishment of dispensaries that could provide basic medicine for the

Eeatment of malaria, fever, diarrh@a, etc;

3. the promotion of periodic visits to the villages by experienced medical specialists

from urban areas lo provide free services n rhe people'

4. the consrgction of small schools and the provision of book*s no the school libraries

in ttre villages.

5. the recruitment of guards from the nearest village.

Insurance againsf elephant depredations

In recent years, the conflics between elephants and human beings have increased

subsrandally. The DWLC in associarion with tre Sri Lanka Insumnce Corporation must
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provide insurance cover to poor villagers living in remote arcas wherc elephant depredations
are chmnic and severe. The DWLC could meet the insurance premia cost fon a family
up !o a maximum of Rs. 100,m0 in the event of a member killed by elephant, and Rg
20,000 for crop depredations. Such a policy, despite irs inherent loopholes for abuse, corld
bring some relief o ttre villagers. It will also help create a climate of public opinion
conducive to the conservation of elephans.

Ex-situ conservation

in 1946, there were 736 elephans in captiviry in Sri Lanka. Today, less than 507o survive
in captivity. Domestic stocks of elephans arc bound to decl.ine if not replenished through
capures from the wild, and therefore there is scope for slowing the decline through captiie
breeding prcgrammes (Sukumar, 1989). Cunently, r,here are about 60 elephaits ai rtre

expense largely
ve the breeding
had been born
ve the domestic

stock' it would be worth while if DWLC could establish a second elephanr orphanage in
an area close to a reserve where wild elephants occur. In South India, between 1950 and
1983, about 74 calves were bom to 37 females in Tamil Nadu where the captive elephanrs
were kept under seminatural conditions, and let out for feeding inro the forests at nighq
where cows may be mared by wilc bulls (sukumar, l9g9). In this way, not only 

-ttre

recruitment could be improved, bui more importan0y, the genetic divenity of the captive
stock can be improved substantially as we!I.

It is recommended that a survey of all the elephanrs rn captivity be carried out in Sri
I-anka in order to determine their disuibuiion, sEtus, numbei, structure and composition.
There is a tremendous pocntial for using trained elephans in nature-oriented tourism.

CONSERVATION EDUCATION AND PUBLIC AWARENESS

It is most important that the local people are made aware of tire tangible benefrs of elephant
conservation. Elephant conservadon will not be effective wirhour wideqpread iublic
awareness of the problem and support for solutions. The policy of pnovidingemployment
to the local people in anti-poaching activities, fue control-measures and census operations
would help develop a sense of cordial relatlcnship b,erween rhe public and wildlife officials.fu!f9 awareness programmes according to nfC-CG (1939) can be costly, rime consuming
and the resuls slow in coming unless progmnlmes concentrate on the most influential (and
affluent) public sectors. It is essenrial 0iat thcse awareness projecB relate to and use
information derived frorn tlp initiatives describe<l in rhis r{ction 

-Plan. 
Awareness of llre

critical state of Sri lanka's elephant pcpulation amongsr all levets of tlre society is importanr
for the conservation of these animals. Channeis for irvareness campaigns inciude teachers,
wildlife clubs and local NGOs. Public awareness campaigns etget"o at rural communities
Iiving around key conservation areas are of enorrnclus importan.Jlerccc, 1989). Material
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such as posters, pamphlets and articles in local nowspapers may be used to communicate
information which emphxizes the ungible benefits of conservation (AECCG, 1989).

Objective: To assist the DWLC to design and Lr:rplement public awareness campaigns o
improve local attitudes towards elephana and conservation.

.A,ctivities:

The Role of NGOs

Sri Lanka has a number of Non-Govemmcnt Organizations (NGOs) that are involved in
enhancing nature conservation. These organizations can augment the work of DWLC through
cooperation. Unfortunately, !s the foincr Secretrry-General of CITES, Eugene I-apointe

once commented, there are a few privatc organizations, limited both in terms of scope

and membership, who no longer view conservation as objective in iself but rather as a
means of amassing political and financial power. One such organization that tnrmpeted
in thc cause of elephant conservation, and amassed encrmous fornrnes in ttre process has

become defunct. Such organizations do more harm than gmd for conservation.
"Consemation organizations", a-s thc late Felipc Benavi<ies, the fust recipient of the Getty
Prize for conservation once remarked, "are like mushrooms: they grow up arry time, they

can be fourd everytlrcre. Somc of them are very good, several are poisonons" (Santiapillai,

19%). NGOs can assist the DWLC in improving the habitrt quality of reserves, construction
of water holes, provision of fire crackers to villagers, provision of medical carc to the
villagers, promoting conservatron education and awareness etc.

Publicity

Ensure that information of the latest scientific and political developments regarding elephant

conservation are available to the decision makers and other interested parties.

Campaigns

Assist in the development of campaign strategies and in the production and promulgation

of appropriate material for public awareness campaigns. Contact organizacions through which
campaigns could be promulgated and who could make valuable contributions o the design
of ttre campaign (AECCG, 1989).

Awareness

Ensure that information derived from the various field actions and other activities is made

available to the public awareness campaigns. e.g. People should be made aware of the

importance of systematic harvesting of forest products such as "Aralu, Bulu, Nelli,
Rasakinda" (medicinal goducts) in a sustainable manner without depleting the stock. If
people are awarc of the benefits that accrue o them from forests, then they may assist
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the DWLC in preventing the spread of unnecessary forest fires. The Department of Wildlife
Conservation must resume the publication of its Annual Repon, giving detailed information
on wildlife conservation issues to the general public.

Security Forces

It is important to ensure ttrat the Security Forces are awarc of ilre plight of rhe elephant
and the need to conserve the species in [re wild- Milirary intelligence, tLJ.oontry gentteman
being a contradiction in terms, much effort will be needed o .Ou."te the armed forces
to appreciate the importance of wildlife conservation. The task is difficult but not entirely
hopeless.

COORDINATION

of is saff should start from bottom upwards. A separate Elephant Conservation Unit must
be established under an Assistant Direcor to coordinate the implementation of the Action
Plan.

CONCLI,JDING REMARKS

At presenq Sri Lanka has a fairly extensive system of protected areas, covering over
l2Vo of its land area, but the system is not comprehensive. Th"r" ar" ?0 existing proiecteO
areas (i Biosphere Reserve, I Ramsar Wetland alea, I World Heritage Site, i National
Parks' 3 Strict Nature Rsserves, 2 Nanue Reserves, I National Heritage Wilderness Area,
I Jungle Corridor and' 49 Sanctuaries): Not all of these arcas support eleptnna. Nevertheless,
the existing protected areas cover 8220 Wn' (or 1257o of ttre hnA area). At a density
of I elephant per 5 km2, the existing protected areirs can support only about 1,600 elephana
(or about 53Vo of the estimated number of wild elephanc-in Sa i-antal. The remainder
need areas outside the network of poteced areas for their survival. (In prime elephant
country in India' elephans can be maintained at a density of I animal per 2k r, Uut tfris
must be regarded as a minimum size).

According to Tudge (1994), despite the problems of habitar loss and human conflict,
thgre are some points in the elephans' favoui such as their exceptional longevity (up to
70 years), long reproductive life (from teens to 50+for females), -o tong g"nerarion ti-"
(about 30 years). As Tudge (1994) poins out, small populations of 

"nlrafs 
with long

generation times are more viable, genetically spealcing, than small populations with shon
generation times. Elephants will therefore lose genetic variations more slowly than animals
such as mice, which have shqt generation times. Hence, small populations of elephans
are not ipso facto doomed" The adoption of the objecti"rs, sraegy, and activities suggested
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in the Action PIan are not the whole answer to conserving Sri Lanka's elephant population.

The Acdon Plan will be ineffective in the face of steady decline in the islands forest

cover and uncontrolled human population growth., Whatever is done [o save the elephant

in Sri I-anka, many animals will disappear in the coming decades as a result of human-

elephant conflics. Conservation without making adequate provision for protecting human

interests too will not work. Conservation in a developing country such as Sri I-anka has

to sustain not only the spirit but also the stomach. The number of elephants that can be

saved will depend on how much.forest is consciously and resolutely set aside for elephant

conservation: Adequate provision for this must be made in the national policy for

development, without which much of our conservation efforts will come O naughr

It is hoped that the proposals presented here in rough outline will provide a framework

for the evolution of a more refrned, realistic and responsible document, through discussion

and debate. Preparation of the Action Plan will berome a falce, in the absence of is prompt

implementation.
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THE OSMOTIC FRAGILITY OF ERYTHROCYTES OF
THE ASIAN ELEPHANT (Etephas maximus)

Indira D. Silva & Vtiitha y. Kuruwlta
Department of Clinical Studies, Faculty of Veterinary Medicine

and Animal Science, University of peradeniya Sri Lanka.

ABSTRACT

Elephant erytlvocytes are biconcave in slape and are the largest (mong matwnals.
The in'vitro osmotic fragiliry of erytlvocytes of clinically heatthy eleplanus was determined
o study tlv behavbur of tlrcse cells in circulation. The NaCl conccntration giving minimum
percent lvnnlysis was 0.47 t 0.03% and the naxitru.trr Wrcent tunnlysis was obserycd
at 0.25 ! 0.06fo NaCI solutio^. Fdty pcrccnt ntnmtysis occwred at 0.tt0 ! 0.0370 NaCt
concentration Tfuu fitdings suggest tlut clzplwnt erythrocyus hmte a Ngh rcsistarce toowtb lysis, which nuy be related a tlu iacrease swfacc I volnne ruio of thc bge
biconcarc erythrocytes qnd this high onrctic resistance may be of fiuctional importance
to tlu elephant in tlat a single conswnption of a large volume of water folbwing severe
dehydration or thirst could prevent tln occurrence of erytlvocyte tysis h circulation.

INTRODUCTION

The lifespan of an erythrocyte varies :rmong species. Destuction of red cells or
hemolysis may occur extravascularly through phagocytosis by ttre monocyte-phagocyric
system, or intravascularly where dre erythrocltc lyses within the circulation as a consequence
of changes in ttre membrane permeabiliry and/or cellular fragmenation ..5,u. Resistance
of erythrocytes to hemolysis could be increased or decreased in disease depending upon
the rigtdity or ttre deformabiliry of the cell 15,'.e,r0,rr. The maintenance of the biconclve
shape is one of the facors which conrols the deformability of a normal erythrocytd. Since
the elephant erythrocyte is a biconcave disc and ttre largest among mammals (SGl60 n
(l0'rl-;y'tr the objective of this study was to detennine the osmotic fragrtity of eryttuocytes
of clinically healthy elephants in itro in an attempt to suggest similar behaviour of these
cells in circulation.

MATERIALS AND METHODS

Blood samples
Thirteen (4 females, 4 males, and 5 male tuskers) clinically healthy domesticated

Asian elephans (Elephas maximtu), were used in this study. Their ages varied from 9
to 67 years. A blood sample from each elephant was collected from the ear vein ino
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vacugainers containing tfte anticoagulant EDTA. The following blood measures were

analyzet using these standard techniques: packed cell volume (PCV) using the

microhematocrit methot ftre erythrocyte (RBC) count using the hemocyometer; hemoglobin

concentration (flb) using the Cyanmethemoglobin methodl'5. The mean corpuscular volume

(MCV), $e mean corpuscular hemoglobin (MCII), and the mean corpuscular hemoglobin

con""nt ution (MCHCi were calculated using fite values obtained for PCV, RBC and Hba'

5. The morptrotogy of erythrocytes was normal and the above erythrocyte parameters of

these elephants were in the normal range for the species (MCV, 118 t 18 fl (10-'5L); MCH'

36 + 7 pg (l0tt); MCHC, 30Vo + J)rs'tt'

Curnulative and Derivattve Erythrocyte
Osmotic Fragility curves lor elephants

+ Cumulative curve * Derivative curve

a
o
o
Eo

co(,
o
o-

Fig. 1. The cumulative and derivative Erythrocyte osmotic fragility curves for elephants'
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Erythrocyte osmotic fragility test

Erythrocyte osmotic fragility was determined according to the method of Parpart et a[t.
Briefly, 5 ml each of NaCl concentrations ranging from 0.857o and,IVo were prepared using
a IVo buffered (pH 7.59) NaCl sock solulion and distilled water. Twenty pI of blood was
added to each tube of NaCl, the contents were mixed and incubated at room t€mperature
(approximately 27oC) for 30 minutes. The tubes were centrifuged at 2,000 rpm for l0 minutes
and the optical densiry of the supernatants w:ls determined at 54O nm. Percent hemolysis
was calculated by using the percent hemolysis at 07o NaCl (l00vo disrilled water) as 1007o.

The cumulative osmotic fragility curve was obained by plotting the percenr hemolysis
against the concentration of NaCl. The derivative osmotic fragility curve was obtained by
plotting the additional amount of hemolysis which occurred in each successive solurion
of decreasing NaCl concentration, against the NaCl concentration. The derivative curve was
used to observe the populations of erythrocytes present in each sample.

RESULTS

Figure I shows the cumulative and derivative erythrocyte osmotic hagility curves
obtained from the mean values for the 13 clinically healrhy elephants. A singte peak
derivative cune indicated the presence of one osmotically similar population of erythrocytes
in all samples t€st€d. Minimum hemolysis occurred at 0.47 + 0.03Vo NaCl and maximum
hemolysis occurred at 0.25Vo ! 0.08Vo NaCl. Fifty percent hemolysis occurred ar 0.40 +
0.03Vo NaCl concentration.

DISCUSSION

The rigidity or deformability of red cells is important in determining the sr:nrival
of erythrocytes in circulationr6. The deformability of normal erythrocytes depends on the
maintenanc€ of the biconcave shape, the normal internal or hemoglobin fluidity and the
intrinsic membrane deformability or viscoelastic propertiet'. In most cells, the cytoskeleton
is involved in the maintenance of cell shape and cell movemenl Non-nucleated erythrocytes
rely solely on the membrane skeleon to confer shape, reversible deformability and
membrane structural intergrity2s. Spectrin, the principle protein of the membrane skeleton,
has been found to be defective in cenain hemolytic diseasefe. The osmotic fragility test
is a simplified method of estimating the surface / volume ratio of erytiuocytes and is a
precise me:uurB of how nearly spherical a cell is at the time of exposure o hypoonic
mediumrJ?. An exce.s upake of water rcnders the cell membrane porous and permits leakage
of intracellular contentt'J?. A positive correlation has been shown between the shortened
erythrocyte survival and erythrocyte osmotic abnormalities and mechanical fragilities3.

The NaCl concentrations giving minimum and maximum percent hemotysis of the
elephant erythrocytes in the prasent study (0.47Vo and,0.25Vo, raspectively) were in berween
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rhe values reported for the cunel (0.3Vo &. 0.2I, respectively) and dog (0.5Vo & 0.29Vo,

respectively)5. Out of the animals tested in previous studies the thin, wafer-like elliptical

red cell of the camel (7.7 x 4A prn) has a high resistance sinc€ it can increase in volume

by ZNVo without undergoing lysiss'c'u. Eryttrrocytes of ttre dog (7 pm diameter) showed

the second highest resismnce to osmotic lysis. In contrast" the small biconcave discoid

erythrocyte of the goat (3.2 pm diameter) and the horse (5.8 pm diameter) have a low

resistance to osmotic lysis swelling only 25% and 427o, re,ry*rively, before undergoing

lysid,r2. The minimum and maximum percent hemolysis of goat erythrocytes were 0.66Vo

and 0.447o, and those of horse erythrocytes were 0.547o and 0.347o, respectivelt'. These

rcsuls suggest that the surface/volume ratio of the erythrocyte determines ttre ability of
the cell to suwive in the circulation. The findings of the present sody show that the large

biconcave erythrocytes of tlre elephanS, which are the largest among mammal,t''rr, have

a high resistrnce to osmotic lysis, although, not, !o the same extent a^s the elliptical

erythrocytes of the camel. This resisunce may be related to the large surface/volume ratio

of the erythrocytes of elephants.

In the event of overhydration, transient hypervolemia can occur in the peripheral

circulation of healtlry animals resulting in hemodilution, a decline in plasma sodium

concengzltion and osmolality?. When the camel gets access to water following long term

water deprivation, it drinks a large quantity of water in one auempt The elongated shape

of the camel erythrocyte seems !o be of funcrional importance to the camel in that a single

consumption of large quantities of water following severe dehydration or thirst does not

induce hemolysisr2. The free ranging elephanS usually get access to water only once a

day, or even less when water resources are limited especially in the dry season, and they

consume about 80-120 L of water in one attemptlt. Therefore, the high osmotic resistance

of the large biconcave erythrocytes of the elephaht may also be of functional importance

19 the elephant, as in the camel. Since the resistance of erythrocytes to hemolysis is known

to change in diseasealt,e.r0,rt similar information on the elephant erythrocytes could be

useful in future to study ttre changes in hematologic diseases and in anemia in elephants.

Acknowledgements: The authors with to thank Mr. K. A. M. J. Silva and IVh. K. R. J. K.
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ELEPHANT DRIVES IN SRI LANKA

Jayantha Jayewardene
Mahaweli Enterprises Development Agency
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Galle Road, Colombo 4, Sri Lanka.

INTRODUCTION

Conflicts benveen man and elephant have been rcportod even a long time ago.

Hereport (1669), Iftrox (1681), Schweitzer (1682) and Heydt (1744) record a number of
such instances. These conflicts were not of a serious nature then since there were only
small human populations living in isolated villages in large racs of jungle. With increasing

population it became necessary o clear some of these jungles for human sedement and

agriculnre. With the habiat of the elephant reducing progressively the man-elephant

conflicts increased and assumed serious proportions with the deaths of botlt humans and

elephans and the desruction of crops.

ELEPHANT DRIVES

With increasing man-elephant conflics being reported ftom all over Africa and

especially Asia, those engaged in elephant management and conservation are hard put to
find solutions to these snowballing problems. A number of solutions to these conflicts have

been arempted. One method that has been used in a number of Asian counties is to drive

the offending elephants to another location where they would not cause problems. Though

this seems an easy enough solution there are a number of practical problerns that have

arisen whilst arempting to drive elephans to otler locations. fiis paper discusses the many

elephant drives that have been undertaken in Sri lanka. It discusses the problems and

constraints to successful elephant drives and makes some suggestions that could help to
overcome some of these p,oblems and constraints. This paper also discusses some of the

elephant drives that have been conducted in India and Indonesla, and compares the Sri
knkan experience with those drives.

Sri Lanka

The inirial efforts of the Department of Wildlife Conservation to drive the elephants

away wzls successful but only temporarily. The elephans kept coming back and the problem

continued. It became apparent that driving elephans away wan not going to be a permanent

. solution. The elephants that were causing rouble would have to be moved to another location
where tlrey need not come in contact with man.

The Department of Wildlife Conservation considered moving out the pocketed
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elephants to other locations on a more permanent basis. The options were to drive them
to new habitas or to capture and Eanslocate them. Over a period of rime ttre Deparrnentof wildlife Conservation has adopted tfre drug immobilizatilon and capture technique andthe driving of elephants on fmt, as methods of uanslocating elephants. Immobilizationilol{ only one elephant o be caught and moved at a time, *rr.reas goups of elephans
could be moved by driving ttrem.

TABLE I. ELEPHANT DRIVES I.JNDERTAKEN BY DEPARTMENT OF
WILDLIFE CONSERVATION IN SRI LANKA

DATE FROM TO NI,JMBER
DRIVEN

NI,JMBER
RETURNED

ryl4 Angunukolapelessa
Uda Walawe RB

Gqrroruwa
Forcsts

2l lrcne

tnB &. tn9 Mahawcli
H4&H5

Wilpuu N.P. 130 4C50 @

r9E2l83 Resvehera forcst and Mahaweli
r{2

Wigator N.P. 76 7- l0

May l98E Malraweli Sysrem B Maduru Oya N.P. 150 Over lO0

1989 Swanagala Sugar Cane projee Uda Walawe N.P. 250 7-l0r
Aug,/s€pt 1990 laggala/|.laula areas Wasgomuwa NJ. 62 All

Sept 1990 Naula/Kontahawela areas Giritalc Rescnrc Yala
Park IV

t2 2

Oct 1990 Pubbiliya area Wasgomuwa N.P. 65 2:2

Nov l99l Bundala/Gonnoruwa Pubbiliya
arcas

Yala Block IV e70 @-70

1943 1135"lala Wasgonuwa N.P. 30 NA#

1993 Damana ?s NA#

r99l Anamadu wa/l.lawags6cgarna Wilpanu N.P. n NA#

1983 Nintavur
25 NA#

Source :

@ Some ffifrlffi*so.san. in lee31 Effecri
# No rccord ya

Y_' 9:: 
o""es involving lqss than l0 elepharu havc ako becn undenakea by rhc Depenmcnr of wildife

UltlSen'rAUOn

3t
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A number of efforts at driving elephants, made by the Department' have met with

some degree of success in solving pocfeteO elephant problems. fie Deparrnengl staff

trave gained much practical experience over the years ln the translocation of elephanS'

tion and capture exercises and the drives were not

ed to increase with experience. Table I details the

Sri I^anka so far.

In lg6g t70 the Deparunental staff, with the help of a professional elephant trapper'

capuxred 10 elephanS from the pocketed herd at Angungkolapelessa on the Right Bank

of n. UO" Walawe Scheme. This was a herd that had been there for a long time but

with increasing land development these animals were pocketed. Over time their numbers

were gradually reduced. ftre tast of these, a herd of 21 elephants with 2 calves' was driven

to the-safety Lf tf," Gonnoruwa-Wirawila forests in December 1974 (layewardene, 1994)'

When the jungles in the H4 and H5 areas of the Mahaweli Systems were cleared

and developed, several herds living in those jungles caused problems-in the new setdement

areas. In lbTSlTg the Departmeni of Wildlife Conservation was called upon to drive out

about 130 of ttrese elephanS which consisted of several herds. The elephants were rounded

up from distant ptaceJ[te Angamuwa, Rajangane, TambuUegama, Ottappuwa and Talawa

"nd 
driu"n to tract 419 of the settlement area and out across the Punlam-Anuradhapura

highway to the Wilpattu National Park. This o

channel cutting and otlrer construction work p

of this drive was to prevent any elephans 1

bank area) in ttre small jungle*lad rock out<

development area. This objective was realize

ttre middle of the Mahaweli project area. However a large number of elephans came back'

whilst some sayed back irr thl pocket-s of jungle on tlle way (Jayewardene, 1984)'

h 1982183, the Department conducted another big drive !o evacuate the pocketed

elephan6 from the Resvehera forests bordering the Mahawen H2.area to the WilpaUu

Nadonal Park about 40 miles away. Of ttre 100 odd elephants that were pocketed at

Resvehera, 76 elephan6 in silo herds (48 + 28) were moved on foot through Galgamuwa,

Giribawa, Nawagattegama Tabbowa Puliyankulama o wilpattu past Kala oya- As the

rehabilitation programme was not continued, these elephants had come out of Wilpatnr'

and made ttre Tabbowa, area on the southem border of Wilpatur, their home. Some elephans

came back furttrer to ttre small jungles in the Nawagattegama area' The balance 30 odd

"f"pn*s 
still remain in the Resvlhera lungte pocket, which is wittrin the Kahalla-Pallakelle

Sanctuary, and conrinue to raid frelds and home gardens (Jayewardene' 1984).

In May 1988 the Department of Wildlife Conservation, along with the Malraweli

Economic Agency, conducted a pilot elephant drive in system B of Mahaweli' The drive
'was from the Dimbulagala Block, where the famous rock temple is located, O the lvtaduru

oya National Park. fti trera of 23 elephants that was to be driven was comprised of five

adults, seven sub adults, five juveniles, calves and six calves. There were some zulitary
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males roaming this, arca as well. These elephanb had constantly wrought havoc amongst
the homes and cultivations of the new Mahaweli farmers rvho were just setding down.
In 1989 alone eight settlers in Mahaweli System B were killed by elephans.

The main objective of this drive was to take tlrese elephanLs to the confines of the
ldaduru Oya NP. Another objective was to give the saff of the Department of Wildlife
Conservation the experience necessary to enable them to take on larger elephant drives.
It was also hoped o educate the Matraweli seclers on how to Fotect their crops and on
the need to conserve-the elephants. The distance that the elephana wel€ o be driven was
approximately 20 km. The elephants were pushed along by a line of beaters who were
shouting and lighting thunder flashes. By the time the herd had been driven approximately
14 km the number of elephans had doubled. The additions were other herds, loners and
strays hom jungle pockes dotted along ttre way. Ultimately the number of elephans that
were driven into the lvtaduru Oya NP was over 150. Unfqtunately rhe Deparunent was
not able to keep a check on the elephans coming out of the Parh due o the limited
staff they had and the lack of sustained support from ttre Mahaweli settlers. Though some
animals stayed back most of rhe elephants have come out of the Maduru oya NP and
got into the small pockets of jungle both within and on the periphery of Mahaweli System
B (Jayewardene, 1990).

In 1989 the Sevanagala Sugar Company decided to drive the elephans, which
numbered over 50 animals at one slage, from within the sugar cirne anEl o the Uda Walawe
National Pa*. It seems that over a period of time most of these animals had come into
the Sevanagala plantation fiom the Uda Walawe NPand its environs. With plenty of food
(sugar cane) and water and a relatively undisturbed existence, there was no rcason for tlre
elephans to leave. A group of elephant chasers were hired and tlrey succeeded in driving
the elephants o the Uda Walawe NP. Now there is an electric fence along the periphery
of the Uda tilalawe NP and no elephant can leave it and go across the road into the sugar
area. However some elephans manage to creep under nanral depressions or walerways
that run below the fence, especially the ldau Ara river.

In late 1990 the Deparunent of V/ildlife Conservation decided ro drive the elephans
that had come ft,om the Dambulukele forest and roamed the Laggala, Naula and Kabarawa
ateas, across the Amban Gatrga o the Wasgomuwa National Parlc These elephants were
causing a lot of damage to crops and human habitations. They were even a threat o ttre
lives of the villagers who were engaged in the protection of their crops. The drive was
to be in three stages.

The first stage was started on the l5th August 1990. The Deparunent obtained the
cmperation of the Police to carry out ftis operation. The drive started off by collecting
the elephants from the Laggfu and Naula areas and driving ttrem to the Wasgomuwa NP.
Around 50 ele'phants were driven across the Amban Ganga to the Park whilst some elephans
esca@ the cordon and remained on the left bank of the river. AII these were males moving
singly or in pairs.
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The second drive was an effort to move twelve elephants rounded up from the
Pubbiliya, Naula and Kongahawela arcas to the Giritale Na0rre Reserve. This drive was

started on the 20th September 1990 and completed with reasonable success.

The third stage of this drive wzur started on the 3rd October 1990 when initially
65 animals were driven towards the Wasgomuwa NP but only 43 were successfully driven
across the Amban Ganga into the Park.

The major problem conceming these drives were the heavy rains that fell during
this period. In review it seems that these drives were carried oui too fast in an effort to
move the animals to the resenres quickly. As a result a number of elephants that were

in small pockes of jungle had inadvertently been left out of the groups that were driven.
There were no measures taken to ensure ttrat tlte elephans did not come back to where

they were originally. The route that the elephans would ake back was not blocked, mainly
due to constrainfs of time and manpower. This meant that ttrese elephans would have to
be driven again (Jayewardene, 1992).

In November 1991 the Deparunent of Wildlife Conservation decided to drive the

elephans from the Bundala, Gonnoruw4 Ridiyagama and Muttala ateas, across the

Wirawila-Wellawaya road at a point south of Talamanwila owards Block IV of the Yala
NP. By the time ttre elephants were driven across the main road and the Krindi Oya, the
Departrnent had gathered 60-70 elephants. The Yala-Tissamaharama-Wirawila areas

experienced incessant rains during the period l4th to 20th November, which was the time
the drive was underway. As a result, the drive coild not be contained and had to be

abandoned- No fues could be lit along the road as was planned, to prevent, the elephans
from backtracking. The elephants came back after a while and are now in their old haunts.

Some animals may have ended up in the Uda Walawe National Park. The elephants, prior
to retuming, spent a short period in the area belween the main Talamanwila road and the

Menik Ganga as the cultivations there afforded them a new source of food. As a result
of their close association with man and the annoyance caused to them, the elephans have

largely lost their fear of humans. These elephans have killed over ten people since their
r€turn to their former habias (Jayewardene, 1994\.

India

Around November 1980, elephant depredation became a serous political issue in
the Naxalbari area of North Bengal, where a herd of around 60 elephants had for the previous
rwo months being sheltering during the day in an isolated forest patch of around 22 ha

called Uuam Chandar Chant, and raiding crops at night all round- Even a thousand men

working with conventional scare instruments failed to check this mghtly depredation (Latriri-
Choudhury & Bardhan Roy)

It was then decided to try a Kedda t1rye drive o chase these elephants back to
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Mahananda sanctuary around 30 km away, from where they had come. It was decided
to start an operation solely on the Forest Departrnent's resourcqs by using contol Mela
Shikar technique, ie. chasing and scaring wild elephants from their day-time rest.ing place,
without actually capturing any. (Normally Meta Shikar means capture of wild elepnants
by noosing during the day time). The presumptions of this operation were that these animals,
bold and impervious to conventional scare tactics at night would have a different reaction
during the day. Further, these herds used to Mela Shilcar capture would nalurally flee from
tamed elephants used for Mela shilcnr (Lahiri{houdhury & Bardhan Roy).

On the frst four days the operation started early in the morning and stopped around
10.00 am' This allowed ttre herd to secle down to its normal mid{ay resr. From the fifrh
day the chase was started around 2.00 pm and soon the herd left the patch and went back
0o the sanctuary. A permanent koonkie (tamed monitor elephant) squad was placed ar the
narrow exit to prevent the wild elephans from coming back

In 1986-87 a herd of about l0 elephants moved ino Madhya Pradesh from Bihar
and'regular .ffiPts rvore made b drive the.se ebphants back. The drive srrcceedcd only
to movB thc eFphants to another patch of forest but not to Bihar where rhey came from.
They were &iYen twice to tlre Betla Trger Reserve in the hopc that tlrey wou6 sg1y ofl
tbere but they Cd not do so Finally it seems thet rhese elephana were all captured and
moved (D. K. Lahiri-Choudhury, pen. comm.).

In 1987 the Tamil Nadu Forest Department caried out the only elephant drive that
was succ€tsful rc hr in hda. It consised of a farnily gnrp of En or 3o animats. This
w.s reported in The hnbay Nanral Hisory Sociery Journal, Hornbill. Lahiri-Choudhury
informs me that in West Bengal they have been trying since 1987, to drive u*uy u gtoup
of f,rfty odd elephants every year during rhe dry season when they come to soulh-western
Bengal. However these drives have not been successful. The drive d.istance is about 50
miles but since the drive route is through scattered and wide-spread foresr blocks the
tendency has been for the elephants to break away and dispene. This is inspite of having
used local tribals who have experience with elephans and koonkies or monitor elephans.

It is now reported however ttrat this same herd was driven successfully from the
northern limits of geater Calcutta I-ahiri-Choudhury makes the disrinction berween driving
straying herG of elephants back o where they came from and driving elephants from their
regular home range to new habitats. It is much easier to drive elephants to where they
came ft'om rather than drive them away from habitats that they have been used to for
a long time. The tendency is for tfre elephant to return instinctively.

Indonesia

According o Charles $4tispillai (pers. comm.) in Sumatra lhere were at least two
elephant drives. One termed 'Operation Ganeslu',took place in November/December 1982.
In this dive 232 elephans were driven from a forest in the province of Sumara Selaan

GAIAH 13, 1994 35



Jayanthe Jaycwardene

(South Sumara) to a reserve calted Padang Sugihan (75,000 ha). A battalion of army troops,

several helicopters, earth moving equipment, Forest and Nature Conservation personnel and

many hundreds of the local population were mustered for this elephant drive (U Myo Swe,

1984). It was thought that tlre patch of forest had only 80 elephants but when the animals

were flushed out 232 animals emerged, thereby proving the original estimates wrong. (A
similar situation in Sri Lanka is referred to earlier where in Mahaweli System B it was

presumed that there were 23 elephans to be driven. At the end of the drive there were

over 150 elephants.) The drive, which was for a distance of 70 kilomeres, mok 35 days

to complete. The Padang Sugihan Game Reserve now has an artificially high elephant density

of 3.2 pr sq. km. This re,sewe is situated between two rivers which form its western and

eastern boundaries (Charles Santiapillai, pers. comm.).

Subsequently there was another drive in 1984 called Tata Liman'. According to
Charles Santiapillai, this operation involved moving about 74 elephans from Sumara

Selatan to the Way Kambas Game Res€rve in the adjoining province of Lampung. The

distance was about 50 kilomeres. This reserve is about 1,200 km2 and is now a National

Park. At least 40 odd elephans were driven into ttre reservation. This operation took almost

eight months !o complete, since it involved driving the elephants across cultivated areas,

inhabited by people. Electric fences were used !o conhin the elephans en-route acrctss

this man dominated landscapc. It was an exciting but risky effort since this involved a
danger to the human population along the oute. A number of elephants escaped and are

presumed to have retumed !o tlreir old hauns. Fortunately the drive to the Way Kambas

Game Reserve was across its westem boundary which is a river called Way Pegadungan.

This rirrer though not vcry btud acted as a psyctrological banier o the elephants once

they were driven in. One adult female with a calf refused !o budge without is calf when

rhe latter was accidentally separated frrom the rest of the group (Charles Santiapillai, pers.

comm.).

Discussion

The elephant drives conducted by ttre Department of Wildlife Conservation so far
show thau

- The long distances the elephans have to be driven makes drives impractical because

the drive route mist always go through human habitations and cultivations. This

is because of tlre 'pocketed' nature of the habiutions from which the elephans have

!o be driven. Limited hnances prcvent payment of compensarion to those affected

by rhe damage done by the elephans being driven.

- The shortage of experienced and trained staff make a long drive very difficult
to sustain successfully. This is compounded by the local population who keep getting

in the way, both in their effors to help and through curiosity, and thus f,revent$
a smooth drive by endangering their lives.
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- Inadequate'hnances prevent rtre mobilization of a large force of men necessaq/
to help as beaters and to form a complete human semi-citcle to help drive rhe
elephants forward and also prevent back racking.

- The lack of adequately trained staff in sufficient numbers o help keep the elephans
confined to their new locations for a period long enough for them to get used to
their new habiat is also a constraint. The elephants instinctively and ttrrough fear
back track and the problem r@urs.

The objective of an elephant drive is to move elephans permanendy away from
areas where they are causing problems. There are two types of drives. One is to drive
straying herds back to where they came from and the otrer is to drive elephans away
from their home range to new habius. However, before driving elephants,-it must first
be ascertained whether by shifting them to another jungle habint-rhe elephans would not
create the same problems in the new area. This would then mean that the problem has
ben shifted to another location insread of being solved.

Though speed in conducting an elephant drive is necessary, speeding a drive r.ends
to miss out the elephants in the small pockets of jungle along tharoute. Close surveillance
is necessary if these elephans are also to be oriven and to frevent some of the elephants
that are being &iven from straying back to these jungle pockes.

The weather too plays an important part in an elephant drive. Wet weather prevents
a concerted and effective effon on the pan of the beaters. The rain also prevenrc rhe lighting
of fires necessary at night to prevent the elephans from back tracking. Elephant Oriu"t
should always be conducrcd during the dry weather because conditions undeifoot during
rainy weather are such Orat dry fuelwod is not freely available ro lighr the big bonfire!
at night- If a drive goes on for a long period, the elephants being driven grud*1y tor"
their fear and become more and more bold and aggresiive. Given-the rapid deuelopment
of tfre land around the elephant habins, elephant orivis uecome progressively more cilicult
and impractical. The only other solution is ranslocation or tarning afrer immobilizarion.

India does not seem to have atEmpted to drive any herds of elephants tha1 were
rnore than ten in number, except in the first instance quot€d, whereas in Sri Lanka much
larger concenrations of elephants have been driven. The success of an elephant drive is
not in driving a number of elephants to a particular location. Success must necessarily
be measured by the number of elephants that remain in the place they are driven to and
do not attempt ro come back or reEeat into another paah bf forest.

Koonkies or tame monitor elephants have been used in India n effectively keep
the elephans within the new habitat o which they have been driven. In a number oi nrian
countries tame elephants are used in the capture and movement of wild elephans. In Sri
I-anka tame elephants were used for the kraat t)?e caprurcs of the pasr. Now they are
used to assist in the capture of wild elephants after drug immobilizarion bur not for eteinant
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drives or ro help keep ilre driven elephants in their new location. The Depanment of Wildlife
Conservarion should consider using trained elephans for elephant drives and to contain

them in the new location after the drive.

Experiences in both Indonesia and Sri lanka show that the original estimates of
the elephans !o be driven have not been accura&e. These are estimates of elephants located

in a relatively small area. If ii is difficult to count elephants in a small location it would

necessarily be more difficult ro obtain an accurate estimate of the elephants in the whole

of Sri Lanka or Indonesia or for the matter in any counEry.

It is interesting to note that in Indonesia they have used electric fencing to keep

the elephants from going back whilst the drive was on. This would have helped to connin
the elephans when rhe drive vras stopped for the nighs and for the staff to rest. It is

also useful when the rains set in or there is some other reason o suspend the drive

temporarily. This is a very effective method of keeping the elephants at bay, if only

temporarily. How practical this method is in the Sri I-ankan context has to be ascertained.

I am thankful to Prof. D. K. Lahiri-Choudhury and Dr. Charles Santiapillai for
information given to me, based on their personal experiences of elephant drives conducted

in India and Indonesia respectively.
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ELEPHANT MORTALITY IN UDA WALAWE NATIONAL
PARK, SRI LANKA

Sarath R. B. Dlssanayake
Wildlite Educarion E Training Centrc,

Girirale, Sri Lanka

Uda Walawe National park, with an ariEl of 30,g21 ha lies in the Sabaragamuwa
and Uva provinces in Sri Lanka- It is surrounded by cultivated land but ,"no*ln"d fo,is outstanding scenic beauty and faunal richness, especially among marmais and birds.
It was established in lune 1972 and serves the dual prrrpose of ensuring a perennial supply
of silt-free water to the reservoir and providing a refuge ior wildlife CsplaceO by rhe op"ifi!
up of land in the lower reaches of the walawe Ganga (Hoffmann, lgTz).

The elephana in Uda Walawe National Park are the star athaction for the visiors.
But in May 1994, it was reported in the local press that a disease lnown as Haemorrhagic
Septicaemia was spleading fast among the wild elephants, resulting in the death of seveiat
animals (Daily News, 1991).

Haernorrhagic septicaemia according to Ferrier (Ig47) is a disease not uncommon
among catde in Burma but is comparatively nue :rmong elephanrs. However, in tndia,
Chandrasekhun (1979) is of thc opinion that many deaths aariburcd ro anthrax were
probably dYe to Haemorrhagic Septicaemia, as the symptom of both diseases are
extraordinarily similar. The elephants may get infected directly from diseased cattle or
buffalo through close contact or by inhalation of droples or by ingestion of virulent
organisms deposited on herbage or water. Another possibility of infe"tion according 1q
Chandrasekharan (1979) is inoculation by biting insecs.

The disease runs a very acute course, and death gsrrelly occurs within 12 hours
(Ferrier, 1947). \\e symptoms recorded are: complele loss of upp"tit", frequent yawning,
proboscis contracted, rembling, high fever, swellings of variable sizes, ciruse Ji
circumscribed in different pars of the body. Hot and painfrl swellings appear in the region
of ttre throat which may later spread over to rhe face. When the *uoaiis affercteo, respiraion
becomes more laboured and diffrcult and the respiraory difficulties become morp acute
towards the end and death may ake ptace in convulsions from suffocation. In prolonged
cases, the animal may show colicy pain and dianhoea, with mucors and traces of blood.
Urine may be scanty, high coloured and urbid. Staggering gait and weakness on hind
quarters may also be observed in some cases.

The disease can be diagnosed on lhe basis of microscopical examination of the blood
and the smears made from the discharge of the lesions.
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Infected elephans could be treated, according to Chandrasekharan (1979) with

Sulphameaathine 2-00 to 250 gm given orally, followed by half ttris dose daily for three

days.

Forest officials have warned the owners of herds of cattle and buffalo !o refrain

from.releasing ttreir stock to gtazn in the national park'
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GAJAHA Software

For about tt" lttt- tren years, the Asian Eleplwnt Specialist Grotry has advocated
the search for a reliable and practical method tb colleci and anatyze 

-data 
to estimare

elephant 9.T:itv. While ttrere has been success in sandardizing dethods of collecting
data on field, analytical procedures for reating this data haive not been iriticaii
examined.

. lloctras$gity in parameter- values and inappropriate inregration of parameter
variances while estimating confidence intervals fbi densities, hive rcA to sfteptiiiim
about previously used analytical methods.

so ,9:!!" has been working towards eliminating
isting analytical rechniques and has developed

a

-. . GA{AHA primarily estimates elephant densities and their statistical conlidence
!_i.iq _rying field dara olrain{ by diffbrent methods. npan fr,om-estimaU"g dJ"s-itils,
GAJAHA also estimates dung deciy rate and defecation rate and their confidJnce limis.

GAJAHA makes extensive use of stochastic simulations that use Monte Carlo
FY"o-bl bo$ sampt_e from parameter disrributions ;d to i";ordarc rheir variances
in the tlnal estimates. Stochastic simulations based on field rlata are- aso used o estimate
dung decay rate.

Data from block counts 
-(direct 

ttgtrtrgs) and line rransecs (direct and indirect methods)
can be used by the sofnvare. GAJAI{A estimates elepharit densities wittr Oaa from,

(a) 9locl counrs using its,
(U) Ql*t counts using units,
(c) direct counts using
(d) indirect or dung co

GAJAHA also esrimares
(e) dung decay raie, and
(0 daily defecuion rate.

GAJAHA.-@elease 1.0) nrns on DOS and will work on IBM compatibles. The software
is being 'field' lested.

Fore more details write o:
R. Sukumar or J. A. Santosh
Asian Elephanr Coruervation Cenre
Centrre for Ecological Sciences
Indian Institure of Science, Bangalore 560 012, II{DIA

Phone : (91-80) 33/.33g? or (91-80) 3340985Fax : 9l-80-3341683
E-mail : auku@ces.iisc.enretin or sanosh@ces.iisc.emelin
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