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Althousn the Aiffercnt
perts of the Forest arcss in Leya an a scattered man-
ner mostly in arces sutsivte co Govrnmsn u Reserv ed Porests which
constitute herlly 3.6% of ths tot: f ercoes of the State but
the atio.cl way of shift esion by cleer fclling the
areag ant buriin

Saeaes
r.sortel by the DSI f the Stete is not only

uli

acting as o-. a inlictin, 1terforones to 1 8 opscics of Wiltilife
which beins precess koep om uoving from one place
to another causing ale iévestation to crops ait housshold
but at the ne time this trelitionel wey of silftineg cultivation
is to erect extent res for .est of ele-
phent hebitets in the Stete.Re uler Mcle me als usel to be

operated all over the state the on + of the williifo(Pro-
tection)Act,1972 1975 to keep
trol of NODA within the - sepadaty. of the specics ha-
bitets en! also to uinimise the extcnt of rei? of the cultiveted
ficl's of the py or villeses by the clephLents in their enlless scar-
ch for en" probebly the atoption of the
Wililife (Proteétion)Act,1972 en? further with the trensfer of the
specics from Scheiule II to I,however the speration of Hic-
phent Mehels were to the of the Ds O=

ple within -n? aroun} the forcst a of relicf
to those people,huntins f clephants wer pemiittel till last
yoar by the comnetent authority uncr the provision of section 11 of
the Act.It s grers concsrn of the Forest Depertment of Mesha-
laya whether to continues pernittiny huntiny of this cnanszerel spe-
cics, the nopulction of which in all its Tistributionrl rantes is
now with of lucline.Th. concensus opinion of the
goneral people is thet the hont populsrtion in the state is fast

a 0.2
* & ite Plenninz) , Me chalaya,
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increasinz wm? it harvest of the cxcess nopultion. It was

therefore imperetive on the part of the Forest Department of Me-

to conluct the Systematic census of the specics
tats in the Stetc to finl out the excess population;
if any;before consicring any scientific harvest of the species.
When the action for such census is phnses was being by
the Asian Elephant Specialist Group of North-aas-
tern region hanis into our line of actisn an! serics of mce-

tings were heli at Shillong between the Forest Department of

contucting systemetic census of pipulation in the State.In
of the *ccisivns ia the cctings,the Pre-census ass-

essment of the eni its zonation at grass root
level by collecting informetion fron the of

shiker koonkic ent the Forcst Staffs poste. at diffe-
rent interior placcs was teken u sinultencously ell over the state

later of 1979 on? ewuplltel by the carly pert of 1980.
The Asien Sr sciclist Group vion s partly asso-

with the work.This Pre-census Asse <
g popule tion

wis meinly sinict towerts gottiny picture Siophe holting
Zones in the Stet. bes1..s + tion of the spc-
cies,so the follow ap action of coutucting the actuel census
towerls the ss3ces3...t coull de chalked out on priority

t tretion Zones over the

lesscr concentretion Prowlnsv rssessncnt of the popula-
tion in the onus te v

an. es follow up action

IUCN/SSC for Horth east Intia to finelise the action plen for

to this first of census was teken
up in the 3alphokran pro.oscl Sanctuary erea during fpril-
May'81 as the aren fount harbouring n nejor concentration of

Blephant porulstion 21¢ to its richiess in floristic composition,

of view of thcir sentinehtal attachment to the erca on

wcal belicfs.This census initislly plenne? for a of 10 lays
sterting fron not be within the
time ss it was lecitcl an the fieli to contuct the «asus
over an ares of 292 sq.kms which forns the Buffer donc

i

conti.paze.3.



3
of the initislly planned census arce of 292sq.ka of Belphexrat1

propose Wililife Sanctusry so #s to enreble us to gst a complete po-

puletion structure of the species in its South Western distribution-
al renege.

The Methodolosy was visual count of each

herl or inlivuguel from the mek ucla shiker koonkie

elephants! back by the entire eres into smeller units acsis-
as "Blocks" ent contacting the ccasus in all

the Blocks. it wes 1 thet o ro orio' of 10 deys would

be tevotel for tine he on? out of those 10 lays ,9
consecutive isys will te utili for the purpose of locating ani

counting the herts on' the finel ing thet was the 10th tay will
be exclusively utilise: for _

f--.
_ mountir of tae heris Iecatc. uring

the first 9 Joys.However ius to lete arrivel of the koonkie ¢le;hants

deploye? for th, c-nsus %erstim t> the verious reporgting bases,

the couli not be et om aL ani sinulta-
neously in 61 the Blocks of the erca.Hence

in vicw of the late arrive the koonkie lspheants an. after thorousgn

study of the contours of differnt blocks an the treverses 1sil
Aown on the block n=ps it was decited in ths field jointly
by the-Co-orlinator of the projezt the Co-ortinntor of Asian

Blophant Sn: Group of TUCH/39G +f the aorth Bost Intia Region

participeting in the operetion thet 6(six) consecutive days will be

Aevotci for eountiny the heris seni the

following 2(two)ieys for check esunting of thc herd in each block

ten luring the first 6 days tine ont as agco it was founl xk&kkx

guxk possible to traverse the aliffcrent blocks thoroughly in 6 days

tine en? es elso it was founi difficult to conluct the check counting

of the in onc tay tine »s was initially plenned.

Sines the entire erce is loceted in the hilly region of

the statc it wags @ifficult to ley out cnuneration strips as is
being tone in plein areas in the country.It was on that ac-

count thet the entire «ree wes leviiel into snaller units.#ach unit
wos "Block" there were 10 Blocks,cach block

surrounts? on? 1 by features like streans ani rivu-
Lets.But afterwar s with the inclusion of an arce of 2928q.
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Kns os the gone of th poo} s8e8. sanctuery ulti.ctely there
were 15 Blocks »ni 8 Sub-biocks.Th. of blocks by natu-
rel as fer es it wes precticeble was done +5
lance of of the aru. hort by different census
perties which lust ts an not in ec nfornity with

ensure avoi-

the actual ropuletion in the wes furt.cor observed that
fornation of bloc:s natural was
lealing to formation of lergs olock= which would hev. been sifficult
to bc covers) by the in Schetule tine.Hunce to overcome
these lifficultics those blocks wers sub duvide! intc sneller units
iesicnate? es "Sub-bloekg"

on the traverses leid down on the Block naps to be
covere] duriny census periol places for the diffe-
rent bloc' on Intes were Fixel for the purpose of
effective supcrvisiow of the the check counting operation
traverses as wcll as bese canps were not leid Aown for the census par-tics as it unon the location of hcris Jurinsg census operation.It was left et the liscretion of the of the each block census

lurin= the check counting so as to enrble them to 49 © check counting
Location

of heris turin both census sani check Counting actual tra-
verses followe! by the differcnt block cengs.s perties ©nl the open
jhun were by erch aun us pes 36 in She with dif-
ferent indices cr bt >> MPrs Garr 1 .20Ch bloc. arty so as

project the vor. t be coverc! on koonkie ele-
phant back but arrroacshiny of tic hrts aeers to set a clear

of all the is locate] during census operntion, The

listributi 3.1 for the

vision wes nut of thoe wear lone dy the
a high hillock leavingblock partics

the slush ate et - thi wore made
in countin horts Linlt(7' ent absve),s ab-e 21t(5' to7')

eg fer -s loatificeto no Nag not
possible it wes clessifict ag un-itcntific?

BRkbKE vs MEE Were

lh the eunses

census rertics were ts onebls us t "et a pictare of faunal

of census of other x. urlssbirts sn* viptilcs whetsoever
tre. 2sss fo lowe? by the

ce ete )





6,.
quire1 to 1 te a lon; gten2 in serra of food,sheiter and water

anl secon*ly the factors like terein,least oti interfe-
renee,absence of fire hoger in the perio) confine! the heris in

Lt

the erce conperatively in amal 7 territory.
Tacre were ver ston in sihtin- Locctions of some

heris luvin: cheek w oess of iost of the herits this
veriations wos rucsonebls.iorcovse in tourss of cheek -ountin: some va-

riation in sizes of some of the Air's were notice..However in thdse

cases the her? si ges wore imel at cilshr fiures of ths two countings.

Sore herls si un the Loa. the of tac project erea

coult not be lurin." check countin'.It was presa..ed thet those

herd$ni ht heve crosse? jsut of tae Project srea at the +time of check

countin? The sunwerise! result of the census is As below:-

Census 292 sq.kms.rovosed wiltlife sanctuery
>? 9? 69 292 Sq. KusZone of. ; Fotal 584 Sq.kus.

Populstion structure:-
proposed Wildlife Sanctuary:- Celf Total

298+3 Solitery. 178 103 577+3=580

Buffer Zone:-
Sub-rdult Calf Total

175 58 47 230

Totr1 Census reat- Calf Pote
AT} 236 150 B60

Retio of stu t.sn--1 Lt
Total census" pveas OAL Sudo-e alt aelf

ET

1

3.16

Proroset senctucry
4 4

arcas= (2,37) 73) 1.

The fine V tal in the Yo an fas Re, 32 y 200700

Sontd. ...7/secees
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the yroject were menifold such as
inadequacy of koonkie elsph n+ Sir pl eanunation,rersonnels with
previous exrérience in such census,lack of communica-

"he haadicaps faced in

tion link an' season choosen the ete.

Waile concluiing e cavi® Lk. to submit t.int inspite of
our best sfforts in the project there micht heve been

ommissions end "as to tue neniicaps facel above, Althoughsome

-3 distinct ales werc inteines at the tise of counting of
hergs but ths shances of tiscountiny akd mis-cleassifying sone members
of the her cenrot bs totelly rule? out beceuse of fairly poor visibi-
lity en? of some heris in fairly covered locetions.However
the exerciss har been of immense benefit since expenrience could be
gained for future attempts.The difficulties which couli not be anti-
cipatec during the operation because of Lack of past experience in
such methololozical census in the state will get due attention in
future,
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SLophant isa part of seogystm this brings oon siderable affact ipon their
and which tine brings thoir extinction by ocntinucus

confrontation to hunch interests if adequate mangures ar? not takx..
As th2 chong? cf bahovicur, I Lik2 te cite the following

exo >. ~

(oe) tho Saphonts ore very of fira, But reeartly at

and at the adjeining villages tha (a tusker) starts charging as
scon as it ncticos ary Ligh} . poranclly oxperionedd-with thisy

aid ir th vary procipitcus lard and thick @wr it om nev?

ir wost district 1968, Sinilar was at
Dibru crea prosart Angt distrist while trecking'a wgu2 tusker
ferucr2 ther 3 hours, He ould naka us rom abrut within an area of
5.0 aerss, coin was in cur whan he cenf-rtably brok3
a tha f which hadrolus t bring his wd, Mr, S,D2b Roy

©

a rogu3

with rofaranc2 t- tha strong clfect ry cf. ophants, -.

~
SindlerlLy ay s@Lf has acmss instirad at Pachnol aroa cf

prisont Kort listtict while trading a solitary wild tusker which
noves clon: tho sandy bank of tha rivar kyr ddstanga, thst move along
th river over water for ane ond than along the sandy
bank, Hd hed' repeated ths oporaticn fir cf ting and this ovdes

perfact accuma,
(¢) Durin; 1981 in arcs of Lohit distriat I vas by th
ovem that in their eroc thoy hav? got a wild Jlaphant Which
usoi tc chow th> toile cf U1 ts Ghat locality and today

tho Slaphants of chowehan aroa nth irerastous tadls, althu the
fact is wrrect but found it t th tells of

ond SLophart is chowad by ancth2r Gaphant, I roquast Or, wlhur
*

(3) Baphents aro eve alopted t nov2 aku} wior haw artillery firing

the
an cf opinirn in saat, that the n ques en ol] thoir dancer with

by amy, During 1968 in an artilloty firing 15. wth an amy officor
Gould 6533 th sights cf frashncevmeonts of in th breck Kburs cf
firing while novin# insile, Reeontly Tmt en3acxssa Victin cow AL aphan t

y

searnatk sf old anjury in her body durirg Aug, /82, Fra the I
that this vory was irjurcl a yonr bacg, after getting

tho injury sh2 kopt ecnfinal tha turd. fiatl of the
who coull s22 tho wourd 4f her beck fmm the fresh % heal 31

Voeterinay surxn, I, wurs3, tio risers asc har lath

starvoi sive? neither cha grag2 hersdf nor tho athagdeot

Loft hor after th? satiation of th> uri,

ecriitin, Due te d3teric rrtal eo nditicn her dend boly amd Lack of

Dy, Gomissi ner, Le hit

Will tugc3r ip n

3gtnn
Wil 1 tusker
anl fer abut r} lays
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davastation caused by the herd of wild elephant I(Ff) Tha
observed durino Necember,19Al in Danney field of Dambuk ATA ofDibang Valley district where the plioht of the people crn beVisutlised from the Icft ovar damaged, utensils, Pootwears, damrged
sheds, clothss, unoaten foot materials, T was told that the bigherds of elephants were qaazina in the aoricultural field and

could 5 collected by the villagers. This is of course dus to thareason of convertino axtonsive habitation in Despanireserve Forests into the cultivation area and the adjoining
elephant habitation of East Siang districts for Inst ynarss Ioot the evidence of raidinn the qranery of the Village by 3 pairof Maljurics composed of a tusker and a Makhna,.

General dsscrintion of the areas

state wo hove 51,540 sa. km, of forest land, isc. 61.67%, In these
Porest area about 26,009 sq, km, will be elonhant bearing area out

extramely difficuat to communicrte.

Mathodolony: T do not Lika to comment prematurely. Becrusethe elephants Fenm our area obviously minrates to the adjoiningstites of Assam, Bhutan, Burma and Nagaland. Until their behaviourof movement so far thn seasons, prths are closely acquinted sith.OF course if we study to Find out the possibilitins of elephant

To ascertain the olenhant population T may kindly be
to submit very humbly that tho methodoloay. adopted for cansuing th
alephant nonulation of Manag Tioor @eserve anrearet to be more
Workable with certain modificatinn of loerl!factors is well 8
comparing with the methodoloov TC 3 in Meghdlaya and Katbi
enver in resoect of thoir Lonfinn the: around and'the nichosy This will enable vs to the sarvien af thelocal expert called phandins who have + gnd informative
stoted of having 200 in Gui strte. But this finure isvariable from season tn seasons Un hed made 3 sample survey in
our state durine September,198? ant wa had arrived a sample Figureof 701 Nos. Evan it ig 1/Sthnf the total population of elephantin lownst side, we had 3500 Nos. of elrphant im-our state durinnthat season,

Lastly I may bs ta conclude my statement with theFollowing extracts from the articls published in thetNews Startof 6.10.87 of topics "Elephant depridatinons. and Elanhant
by Mr. M.A. Islam, I.F.S. , Retirad Chief Conservator

"Since thn vild elephant capture had been stonned theexisting tame elenhant stock ore not .beinn replanished and ag arasult. exhorbit-nt prices are demanded by lucky ahephant.
ownerse For timber haulrse in tho svernreon fornsts of Asam. 'theelephant owners aro fantrstic rate. But the mostdisastrous effoct will] bo where tho dare devil
mahuts an! ohancies Fer 61 pope stack Future, (Tpis is also tn

expe.t manus fo eancire, "elhere in Tr .617. euch Cline of
people Fy + comming canvure of the sild alephant treir
axpnrtiss will vonish an in futuro it may be serinus problem
to canture wild remark was passed by Shri SR...
Chosdhury in resonst of the skinninn tachninue of eroendiles whichis multiplying ths captive breeding very satisfactorily).

notwheresFromSN.extant of about 4 sn. km, A sinole arainsits

Out of total aconranhical area af 3,578 sa. km. of our

gf which about 17,090 sa. km. will be of hilly terrain and of

pockets it will add to our knowledge,

forest

Tt wasour arraa,in

of Forests, Assam,

9
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As a matter of fact it is not denieting the stock of wild
elenhants but only transfarminn the elenhants from wild striae to
the tammnd 3 population remaininn the same. Tt will be wise
ston to crpture the wild elnaphants and let them survive rather
than to shoot thom down For causing to life and property
of human boing.

Tf elonhant catchinon is allowed the wild herds woul? stay
away from monulated are7S Let the full conse the staonane
of wild elenhant crnture be realised before it ts ton late.
Elenhants will survive with the Full patransge and love of human
beinos 08 without enforcing laws acts, which in attemnt
to protect, insteat istens the process of eliminations.

Lastly, T request kindly to ago throuch the followinn noints
af the coneluting 53r1 of the messaga dated 11.17.87 of our
honourable Prime Mirister on the occasion of this very workshoo
where we assembled From tha 17 parts of thn ninbs bearing the
elophint habitat.

"T hope that the International Workshop on the Management
of Elephants will study this problem in detril ind; affer

which can 6° implemente, with the full
cn=operation sof penaple in and near Fornsts."

le. Shri M,N, Islam, I.F.S.
? « Shri Se Deb Roy, T.F.S. r

3, Late $.R. Chowdhury, I.F.S. r

a
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ELEPHANT CENSUS - TAMILNADU

By
Thiru K. Shanmuganathan, I.F.S.,

Additional Chief Conservator of Forests (Wildlife),
COIMBATORE,

And

Dr.V, Krishnamurthy, B.V Se ,N D AH ,
Forest Veterinary Officer,

COIMBATORE
9

Dutang the meeting of "the Southern, Task"Forcee of the
Asian Elephant Group at Trivandrum on 3.9.1978, a dédision
was taken to have the Censusing. of the wild elephant' -

populations in all the 3 Southern States of Kerala,
Karnataka and Tamilnadu, Accordingly the: .Census was under-
taken on a stratified simultaneous basis - in areas lying
South of the Palghat Gap on 15.5.'79; and in areas North of
Palghat gap it was done on 29.5.1979. The objective was to
determine the number of elephants, at a given time, as

accurately as possible, simultaneously in the three States
to avoid duplication through movements between contiguous
forest areas,

Mr, J.C. Daniel, Curator, Bombay Natural History Society
and Chairman I,U.C.N./SSC Asian Elephant Group, convened a

meeting of the Forest Officers in charge 'of Divisions having
elephant populations, and explained to them the purpose of
the census and the methodology to be adopted

METHODOLOGY :

For the purpose of survey, the elephant habitats in
eack of the forest divisions were identified, and divided
into convenient blocks of 5-10 Sq.kms. each in area, or a

beat, > whichever was convenient - as a unit for enumeration.
Each block was allotted to an enumerating party consisting
of 3 persons, headed by a forest staff or volunteer
assisted by a local tribal knowing the locality well.

Preliminary Survey was undertaken 2-3 days prior to
the actual census operations day, so as to get acquainted
with the terrain and also identify the known elephant
habitats and migration paths.

PTO.
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On thé day of census, the enumerators commenced their
work by 6-00 A.M. and.were in the field the whole day till6,00 P.M. traversing the entire area of their operations,
Maps of the locality were provided to the parties, along

_ with the standardised enumeration sheets in which the actual
sightings alone were recorded. The details to be furnished
in¢luded time of Sighting a herd, composition of herd

height), description of the locality etc, Parties having
areas. adjacent to State or range boundaries were directed
to. commence their work starting from the common bounday and
move inwards, in an attempt to avoid duplication.

The recorded observations were collected at each range
headquarters 'and consolidated, The Divisional Forest
Officers were also in the field to coordinate the smooth
conduct of operations,
RESULTS:

In Tamilnadu, about 10770 sq.km. of the total forest
area of 20910 sq.kms. is considered as elephant habitat,
These areas were, along the slopes of Western ghats and the
Mysore Plateau, adjacent to the States of Kerala and
Karnataka,

The main forest types of these elephant habitats are
the Tropical evergreen, Semi evergreen, Moist deciduous,
dry deciduous and tropical thorn type of forests. Open
grass lands are seen in high altitudes, on the slopes of
Western ghats and Nilgiris,

The elephant populations were seen in Sixteen forest
divisions (including 4 sanctuaries) in the revenue Districts
of Dharmapuri, Coimbatore, Nilgiris, Madurai, Ramanathapuran,
Tirunelveli, and Kanyakumari, According to this estimate,
Tamilnadu had a total population of 2994 elephants,
consisting of 768 Tuskers (25.6%) 1583 cow elephants (52.9%)
and 643 young ones below 5! height (21.5%). The sex ratio
between adult male and female was 112.1. The young ones
were not sexed,

lephants and young ones below 5' in(i,e: Tuskers Cow
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The census operation revealed many interestingfeatures, In the Southern Districts of Kanyakumari,Tirunelveli, Ramanathapuram, and Madurai the ofelephants sighted were far less than. the anticipated number,Some of the traditional elephant habitats did not containany elephants at the time of census, More -than 50% of thetotal population (1656)

alone,
were sighted in Coimbatore DistrictMost of these elephants were Sighted along theCauvery basin, consisting of the rivers Cauvery, Bhavaniand Moyar, The population density was 1 elephant /3.59-sqin.

Mudumalai Sanctuary had the maximum concentration ofPopulations ( 1 Elephant / 0.72 sq.km, )
It was also seen, that in areas adjoining the PeriyarSanctuary, Solitary tuskers were conspicuous by their absenceIn the adjacent Madurai South Forest Division out of a totalpopulation of 165 animalgrecorded there were only threetuskers and 34 calves, This clearly indicated thet poachinghad been rampant in these areas,te

This census is the first of its kind to be undertaken
Simultaneously in the entire State, though regularenumeration work has been undertaken in some of the
Sanctuaries, The figures collected may not be accurate,It was proposed to repeat the census at least once a yearina different season in each year in order to assess thepopulation trend in each season, in a particular divisionor range » SO that various Conservation
planned in a more scientific Way.

programmes can be

The method of census had following limitations:
1. The area allotted for each enumeration party isabout 5-10 sq.kms. or a beat, In certain casesthe enumerating party could not traverse theentire area because of the difficult nature of
terrain,

2. In areas having dense undergrowth, sometimesthere was difficulty in counting the entire herd;
4
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some of the animals, particularly the yound ones
might have been.missed.

3. Identification of Makhnas (Tuskless males) was not
done in many area's,

4, There was no attempt in verifying whether a particular
arty had traversed the entire area allotted to it,

It is proposed to have a census operation again in
January 1983, During this period the practical
difficulties experienced during the previous census
operations are to be discussed and eliminated as far as
possible,

By repeating the census cperations, the areas
preferred by elephants, the seasonal concentrations, the
migratory patterns and migratory paths éan be identified,

MDP/

te



Gd, fle poo. eongug in Southern India 1979,
eeeA critical review,

*
Whether it is man or beast a head count is a prerequisitefor proper planning. Planning the conservation of wild elephants

in no exception to this general rule. It was, therefore, only
right and proper that the Asian elephant speciast Group of the
Specites Survival Commission of the International Union for the
conservation of Nature and Natura resourees should have given
this matter high iority in projects. At a meeting of the
Southern task of the Grovy in Trivandrum on end September
1978 population based on cursory surveys were given
5500 for the Sout region. rhe meeting decided to have a

Synchoronisation was necessary.Tne time chosen was summer 1979.
It was heartening to observe the forest departwenus of the three
pouthern States of Tem 9 Karnatake and Kerela taking the
initiative to the recommendaticn and assure whole

proper census, As wild elephants are great wanderers and as most
of the elephant itats are placed on inter state boundaries

hearted co-operation in the of the decision.
A colmuon snumeration simple but comprehensive

*was adopted to ensure uniformity, Coaposition of herds (animals
below 5 being classitied as -9 place, type of
forest were some of the details were required to be noted,

By common consent the 15th of May was fixed for the.
census operation for areas lying south of the palghat Gap and
e9the May for areas north of the Bape

State level meetings were convened by Mr.Daniel to
explain the methodology to the principals concerned. They in
turn passed these instructionsdown the line. A trial run was
taken a ew days prior to the real count to enable the enumerators
to get acquainted with their Blocks.

Methodology: In the case of a large diurnal animal
such as the elephant a Straight forward sight count was thought
to be the best and most reliable and it proved to be so.

qr
rest divisions weeg fixed as the apex un? ar: the >

vadte. h Fou 8

"in extent or smaller blocks where the terrain warranted ihe
snumeration parties were small and compact,the beat

guard and or watcher and local guide, usually a trioal
well acquainted with the area,

;

The days chosen for the counts;namely 15th and 29th
May dawned bright and beautiful, the enumeration parties were
out in the field the whole day; from dawn to dusk. RangeOfficers weré in charge of logistics and supervised the census,
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It was a operetion of ereat magnitude ana was conductedand completed Smoothby.The credit for this é0es to the Forestdepartments of Tami tNadu,Karnataka . and Kerala.
The operation yielded the following figures:-

Karnataka
Kerala

Tamil Nadu 2994
1977
3555

Total . BERG

In an operation of this magnitude one Hundered ber-cent accuracycannot be Clair (uite rightly so no much claim has been made,One of the re ens, being the subjects to wander. Giventhe smallness
»
of soe beats and the wide time frame errors areDound to occur, the movenent of Herds fron cre beat to the

distinct possibility. The treme Should not k a more then

17

hext within the 12 how a) perlod of operarion of the count was

nalf a day
More accurate
which a
bulations may again lead to in uscuracies, Wita the

Kerala cleimd a 38,2.46 Inerense in population inJust one year. This is difficult to believe. And noSpecial reasons have been given,.
Making allowances for all these factors it ean besafely assumed that there are over 7000 elephants in South

1985,A different period of the year, Say, the firstof the calendar year inlay oe Chosen.

getting fragmented. Tho extent of this problem is not known. OnlySuesses are made from time to time. Tt would be useful to .colbectthis information (particulariy the loss between 1979 and 1983) at the

t d their beats A
wou q be method

of istication reram,7

experience gained in last cénsus it should be vossibleto improve the m 10

India,
It is time that the AHG thought of Nei count in

eierh ills has been shrinic "Ne and
theThe

time of census not only to but in order that corr-
E.R.C.DAVIDAR.

ective action could be taken ly.



C CoNvUCZaD IN KARNATAKA STATE DURING MAY 1979.

BANGALORE CIRCLE: Nos.

Kanakapur 108

Bannerghatta 6

MYSORE CIRCLE :

Sathanur 102

Chamarajanagar 96

Mysore

KODACU CIRCLE

Coorg 6

Hunsur 181

Hassan 25

KANARA CIRCLE:
Honavar
Karwar 2

SHIMOGA CIRCLE : - 165

1). Bangalore Circle 114

2). Mysore Circle 1475
3). Kodagur Circle 212

4). Kanara Circle 11

5). Shimoga Circle 165

Grand Total 1977

eae ms a ane fae Fe SEPOE fe Ae EN SOP em OE Smet,

Tiger Project, Bandi 1187
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TAMT afew JLSTRICTwisa DISTRIBUTION OF HLYTITANTS,

District Bulls Cow- Juveniles
ele below 5' total Remarks
phants in it

1.Dharmapuri 109 184 83 276 (Dharmapuri and
Hosur Dicisions)

2.Coimbatore 123 247 90 460 CGoimbtore Central
and Anamalais
panctuary.

3.Periyar 337 655 276 1268

4,Nilgiris 160 286 129 579 Nilgiris North
Nilgiris South
Gudalur Divisions
and Mudumalai
Sanctuary «

7 154-37 195 Madurai North and
South Divisions

5 Madurai

6.Ramanathapuran X¥% 2a
4 22 4 30 Ramanathapuram

s Division
7etirunelveli 15 21 16 52 Tirunelveli Dvn

Mundanthurai 'and
Kalakkad Sanctu-
aries

8.Kanyakumari 13 17 8 38 Kanyakumari Dvn.
em een at te ree ey an ee re a ee en ee ee ee oe

Total 768 1533 643 agud

te



CENSUS TN

of Divisions

1.Trivandrum

3-Punalur
4.Konni
5Ranni.
6.Achencoil
7.<ottaya(P.T)
8. .Kottayam
9 .Malayattur
10.Munnar

12.2richur
13.Palghat
14,Nemmara
15.Nilambur
16 .Kozhikode

17.Wynad
18.Palghat(Spl.)

Male Female Sub-Adult . Baby Total>Lelio. Same

1978_1979__1278-721-78572 _ 1978-79 T978=79

112 126

10

50 24
2

45 50 10 18 128 177
21 34 227 276

1 15
18 4 127
49 12 447 133

19 28 54 34

2 et henmala 65 60 2y 56

3 1 1 3

44 17 15 12 57

91 435 217 56 30
4 4 11

206 243 03
232

72 106

11 -1 6435 31

35 120 62 15
10,.- 7 40 CO

835 283 464.
28 116 160

10 48
92 834

70 3

151 211

TA 151 2863 17 62

11,Chalakudy 45. 58 30 Df 167

8 1 312 % 256

27 44 -.2 14 15 17
3 24 13 726 24

33 40 63 127 24 44 26

BE 23S32+ 31 142 147 56 '25
59 255 257

131 100

143 140
59 19 651 55 51 10

40 37 61 37 23 5

19.Nilambur(Spl.)
20.Kossikode(Spl,)
21.Tellicherry(Spl.)

2 °612 17te 37 85
41 1 15 11 2 25 30

6 312 ce 43
13 24 10 52

284. 483 2572 3555614 1279 2060 64 2552
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Some observation 6h the domestic elephants of Jaldapara
Wildlife Sane tuaryi M.S. Rai.

About a score of elephants - male, female and calf arr
stationed aed scattered around Jalfapara Wildlife Sanctuary.
Th- breeding females numbering about ten regularly breed with
the wild bre-ding bulls and the of calves are also reported
regularly. A few resident el-vhants, among them at leagt thre-
bre-ding bulls geem to br adequate for gervine the dom-stic
female elephants numbering about ten, ginee it is observed that
three breedine bullg are accompanying a herd of 56 elephants
consisting of 23 breeding which roam about in the arca
west of river Torsa in North Bengal and this h-rd is considered
to be a normal herd as far ag the h-rd composition gex ratio is
consid-rd (Calf - 5, sub-adult- 15, female = 23,
Sarin-female - 10, Breeding bull - 3, Total - 56 Nog.

the berth as indicated by the birth of at. lragt one calf
per year for the cd gtuci-d (1973-82) as pcr tabl-e-I) greens
to be lar a al. Now th- number of rlenhants
und-r study tc be 83 anc th- incre enit interval to be 5 yrars
th- total birth ina normol o- 14.4 wher-eag we ect
numbrr to be only 137.. This is beenuse of the fact that the
history of all the under gtvdy could not be
for the. total prriod of 197%-62. Th> actual numb-r may b- thus
near. 4the calculated. mmb-r which is in ary ces- not l-ss than-13.
Ther-for- the chanecs of mating can also be congid-red r-gular.

y Th- calves are ugually weaned after they attain th- age of
2'2 yrse anc taking th- period to be 22 months the
int-r-calf interval of 5 ycars (gsshown in tabl--II) the
chances of mating and birth can be congid-red very reasonable,

the gex ratio at birth to 1 mal- to 2.25 frmal- and

to 69% (tabi- - I).
Since th- study is confined only for a small period (1973-82) .

th- cth-r like natality, AM Came mortality -tc.

the survival (for 9 yrs. Nous 973 Oct. 1982) congp@l

so-cific
could not be d-finitely studi-d.



Table - I
Name of Date of Birth of Sex Ramarks
el-phe nt Mating. ealf
1. Chiprarani No -24.12.76 female dicd 26.12.76

ard
12.3.80 27.12.81 frmale

2 Madhune la 20.5.75 2245.77 femelr separated 25.12.79
17.12.79 17.10.82 female

3. Champakali August'77 6.7.6770 female died 8.9.81
em ugker died in 10774. Sulochana hot known dune, after geparation

5. Matangini Not known 7.11.79 frmale g-parated 29.12.81
6. Joymala hot known 10.2.75 frmale geparated 30.1.78

Not known 17.4.80 tusgker
7. Not known 20.11.75 tusker

Not known 16.11.80 male (makna)
8. Gajamati Not known 9.11.73 fomale grparated 28.5.76

30.5418.6-76 29.17.78 female March, &l

Total No. of a lv a 13.3 female ... Y
tu ero y)

Ma iy mA ere 4

ratio -4 male: 9 female (at birth) 182-125

Age at which thr en

1

>

e, oa (femriie)
1 5 months off
1 -3, youre o1d
1 ex yre. old (tugk-r)
Survival 9 out of 13 (69%)

2

Yable - IT
+

Nane of slephant Late of mating/ mrestation a

& > fev » Arhdate of birth period
I. Ma dhume La i) 20.5.75/22.3.77 21 months -1ii) 17. 2.79/1 10.82 22 months yrs,

ii) 12.3.80/27.12.81 213 months 5 yrs.
Il. Chiprarani i) /24.12.

2

4

TIT. i) - /20.1 1

2 yrs,1

?.
yrse < Montks

ame

OS mouth 4 yrg. 8 months
EY ge TNT

22 months 5 YCSe
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The line K shows the population size at the carryinn cinacity sr
area? that ta, th? maximum number of animals that a oarticular area can

suonort in torms of fond supnly, places tn live etc. At very Jow

density, ponulation nrouth ic oreatest, but as the population
size annoraches K so the rate of ponulstion increase declines
prooressively until at K the rate of ponulation increise is zero.

Tn the Tone term populations tend to keep at the enuilibrium level
dictated hy an the 7 stic curve. Population size is reoqulated
to lov Toor wn thrainh relative of hirths,doaths
immioration, and on. The accuracy and effectiveness of
this can vary, is chown in Fias ? to 5.

1

1

4

1

aa ee
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Fia. 7 Shovs almost perfect requlation tn the anuilibrium level
with only minor fluctuations about K.

Fio. 3 Shows less accurate tequlation at first but gradually the

gout librium level ie reached and then maintained.
4 Fia. 4 Shows a situation where perfect requlation is never achiaved:

instead the population shows a contrast cycle of change, oscillatino
; with K in a reavlar way. (This is called a "stable limit cycle"),

Shows an extreme of failure to regulates the ponulatinon
A overshoots K so much that K itself is reduced and eventually the

population plunges to extinction.

Fin.5

(Stippled areas in the Fioures shaw when K is exceeded),

While the logistic curve dnes provide a useful, aeneralised modal
of population orouth it is, in reality, an aversimolification. It
must not be nosed that the food suonly is an inert substrate that
is denteted in a renular way as the porulation increases. Tn fact
there is an i teractjon betueen the animal oopilation and its fond

supnly, thn 7 shanging in character and structure as the size
of the anima? sonulation chanas.-:

; Fig.6 and 7 shaw the examples of tuo diffareant stable interactions
between a herbivore population (snlid line) and its food suprly
(broken 1 ine).

"te

ra
aad

Fig 6. Fig 7
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The model in Fic. 6 follinus 6 from a size that is low
rolative to eauihifrium size, whereas the model in Fia. 7 follows
a population from 4 siz? that is hinh relative to equilibrium size.
Thus in reality a population 3t carryinn canacity"™ should not br
thought of as one with a constant level, rather it is one that is
Fluctuating betunen boundaries, under tha influence of many factors
such as climate, abundance of other herbivores, and so on. Nor ia
carryinc caprcity an averior of those fluctustions, although it may
be tn consider it so far mathematical purposes. A papulation
is at squilibrium if it can persist while fluctuating vithin certain
limits in that environmert over a lona period of time. The emphasis
is on persistante, rather thin any steady state,
Figure 8 is complementary to Finure 5 and depicts an unstable
interaction where a herbivore pooulntion so far overshoots the
carrying capacity( perhaps due to artificial removal of oredators,
or massive immigration due to disturbance outside the area), that
it removes photosynthetic material Paster 'than the remainino leaves
can obtain emerqy to renlace it, and the Fond supnly is so
drastictlly redused that the to extinctinn.
Inherent in this model fs the iOS ition that the density dependent
mech3inism-regulating the herbivore population are unable to one bate te
Fast enough to avert the crash.

yor?

\
0,

iO i N ae
1

4

x 4

N a

U

Mote that initially the charrctcristics of this system are similar
to that shown in Fioure 6, The resilience of a Fioure 6<type system
to cn? janse denands on a number o f VCtors. These are helow,



and it several of these are found to characterise a system it may
be considered potentially unstable.
The factors include the biolonic21 characteristics of the herbivore.
Density dependent requlatory mechanisms are more resnonsive in

salected snacies({smal, lcw biomess, short-lived units with
hioh productivity) than K-selected species(large, high biomess,
lono-lived units with low productivity). Population response will
Vary according to whether individuals are solitary, found in small
aroups, or in larae herds, and whether they are resident, territorial
or migratory.
The biolonical characteristics of the habitat and/or food suoply
are also siqnificant. Channes in woodland(K-selected plant snecins)
are less reversible than in qrasslind (?-selected plant snecies).
Other important factors concern the and shysical
characteristics of the ecosystem. The smaller the ranae occupied
by the herbivore, the more savere the to be exnected, and

the greater the chince of irreversible change. Systems can reach
an equilthrtum tm Tarnae onaunh sreas. but prt f4r amall. Similarly
it wilt be sfenificant if apmoii fog aisGerson andtr
minration are removed, Finally toponranhy- steeper terrain is more

prone to erosinn: soils- v sgai7?s ars less susceptibie ta the
adverse effects of tramplinns and climate- arid habitats reeover
slower: are all relevant factors,

3. ELEPHANT-HABITAT TNTERACTIONS

If one cnansiders the characteristics of elephants and their habitats
in the above perspective, are quickly realises that, probably to a

oreater extent than for any other herbivore, even apnaweently stable
interactions are prone to collapse. In other words, and dependinn on

the precise circumstances, the threshalds for 2 populatinn crash,
or for irreversible changes to the habitat, are relatively accessible

ByRe

pe

in elephant systems.fs

Indeed "elephant problems", where elephant populations anneat to
exceed carryinn canacity with sometimes disastrous conseauences
to themselvns, their environmants, or both, have been described in

many African situntions. As the Asian elenhant range breeomes more
and mote constricted, there is increasinn concern that similor
orohlems witl arise there also in the not too for distant frture,.
This is patticularly true of the more arid parts of the range.

BRE
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Riven the very similar eenlooicrl and reproductive strat af
Framthe two elephant snocies, interoretitions and lessons derived

\frica are 1 believa, almost dirsetly relevent and

theaonlicable tn Asia, There are tyuo hypotheses toa explain
caus; of elephant ornblems, thase of Caughley (1976) and Laws (1975),
Bath are ant-habitatmodels baged on interaction in which

predicted crances are density ndant and related to fond. In
ofboth, marked lonn=term hasitat chanars are involved. The niture

thise danends on soil, rainfall. as dars ferd back on the

alenhant and and olant

This postulates that "elenhant problems" (where the population exceeds

carrying canacity) are an in-built (and therefore natural and

of the circa 200 ycrr perind stable
limit cyelcs by ubich eleohant nonulations are limited. This model

is best 111 Us sted by Finure 4.

The hypothesi imolthus that there be no stable equilibrium
and trees at 1 Locality. However, inabatuenn elephants

9
a 3natural state pefsers tro ar heamar r over

hove boon out af phen in local sub=nonula-laraa area, cycles could
tions and so the total L ponuletian and the total Forest/
bush cover mioht Woll heve been relatively constant for lonn perinds.
Fither way, in its pristine stte, eleonant habitat cnuld ho rded

h

218 4 mosaic of habitat types, influenced by ind browsing

(particularly by elanhants). In dans before the rapid
increase of the human ponulation the nature af this dynamic,

mossic would hove been furthozr complicated by the effccts
of shiftino cultivation.

stibilisinn theInd-ed same workers believe the °ssential mechanism

interaction betworn vegetation and the elephants extina it may be

the prteby of ant ths patchy patterns
of sunsenucrtly recovering so, thr 0% tho
region nerded for this system stably to persist is not masily

Tt could br vast.guessad.

6

3.1 Mndel
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3. 2 Model
this "Ml "elephant problems" have been cavged by
humon interference over the the last go to 100 vearg, end
ave the result of comorcssion dignlocement, in
asid by climatic eyelcs of a cirra 10 year vevicé.
this model ig best by Fieure 5, where the stiopled

when a Mote however, thet
the severity of @ problem is to cm-rying capacity
(in oth-r the in Fie 5

te the in Pie. 8, s the
ders not). rhe hyvothesig pregumes such situationg were not
Pogsible carlicr, when human ponulationsg were gmaller.

Ag th- human populations incrraged and gettl-d farming
cultivetion, go individuel of

the trepnerd in ene of the
too w-strict.4 and umablr to move cut of arrag that haa

to their A by
human islands in? ace of elephe nis, chane-d to one chorace-

have inerraginely on prts en@ In gom-
ig

Whike the -l-nbant cxhibit-s a wid- rene - of a-nsity
adjustments to éeclining habitat (lens-

th-ned calvine interval, maturity, increased
mostality), these have not uguallv, if at all, been eufficrnt
to comprnsate for the comlrgsion (increased
fensity), habitat ané rll-«ctive chane-s
in carrying cavrcity. The -xhibits an inertia of

adult ner clags-s -- -yar with the conpl-te olimination
of births the biomegg Lock-d up in th- adult ponulation
persists until mortality or it.

If ase at first in on my thet normally hag
its first cal' two, wig flayed by on- yrar, a larger.

on birth notre would In the
elephant however, first breedg twelv-, with a

calving intervel of thre- thie woule not be the CAS.
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Zlephant problans, in sfrica-at any rate; scan to be exclusively problms
of over bipwsirg rather than over.grazing, and this relates without doubt
to the-relative K K. wmdr-_ sdlectedness of trees rolative o grasses,
Tte inertia roferrad to abov2 means that feeding pressure on bushes and-
trees is sustained-for years, The effactis enhanced in drier aréas, in
dry s@asons, and in drought years, dephants in seni.arid envimnnasn ts,
oY worse, may be totally depenient on browse for the majority of+the year,
The impact of a slow yddminishing dlephant biomass (Qg, 2 2% on amore
Tapidly decraasing standing stock of trees (ag; 6 94 wuld progressively
incrsase, The rezgneration of trees is dow and in a reserve thatis
effectively on island surmunded by hum an- cultivation some plant species
(and therefore animal tec) may bacome extinct, In this-ontextitisas
wel] to rananber that on over abundances of elephants (un specialised feeder gs)

may be more hazamlous to other (specialised) species,

Thus in Africa, although a1 ephants require gubstantial quem tities of grass,
itmay be the availabitity of browse in the dry season thet imposes the

greatest constraints on the population, Therefore, where dl ephants are
more dependent on browse, as in the lower rainfall areas, compression could

lead to a PoPl ation erash, a

However, it should be noted thot in the more forested, generally wetter
CLephant habitats of Asia, relatively high grass Woductivity is generally
associated with dry areas, rathar than with relatively wt
arcas as in Africa, ~. we

Therefore, it Could ba that in Asia, although clephants require substantial
quantities of browse, it may~be the availability of grass in the wet season

that imposes greatest constraints on tha poplation, (Over grazing"

grass has a much greater regen arative ability than brows3; this may explain
why comprss2d Asian Glephant populations, even in low rainfall areas, appear

13ss prone to emshos than their African cou torparts,

by dephonts in parts of Sri batka wuld supmrt this) As my

4, MNAGW INT IMPLI GATIONS

B3 tha.last suggestion as it may,--th> biological sharasteristics of Asian

Hlephants, as wel) as thoir continually diminishing range, behove their

Managers to be on- their toes, This is particularly tre for cases of +

apparant over abundaree, because wnlike cases of apparont under aburdance

of Glaphants (which should concarn managers equally), decisions on a

rosponsd are very difficult te reach
an ~s

For any mammal; ovar abundance is usually claimed within on3 of more

of the following contexts; .
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(1) The animals threaten human life or livelihood (ea. lifes
dnmestic livostock or crops).

(2) The animals depress the densitizs of favoured species of plants
or animals (one species may drive another to extinction).

(3) The animals are toc many for thir cun goods in the physiolonical
sensne This has to do with physical condition or breeding success.

(4) The system of plants animals is cff its enuilibrium.

To some the elephant jis suscentible to ALl the ahove classes
of However the nat is the most importint, 7nd while
the others isan heavily on value judgaments to astablish their
existence or justify 7 resoonso, this cl iss is the only one involving
bsic acological principles, dita, and interpestation , as has been

indicated in theo foragoing snctions.

4.7 Monitoring animal-olant couil he

Quito commoniv, is difficult to know uhethor the Annmarant local
abundance is a ron of aurrall page ou mony 75 a Jonsities

behaviour of the ar ants such ot omrcaerce far tan efPests
of their presence) fe more visdbie. inoe are a comber of pertinent
Ouastians that os peo tie ancuers to whieh will allow the

manager of a particular Asttnk to determine whether or not the claim
of overabundance is

(a) Is there a trend of increasing pooulation size or density
accompanied by a decrease in rescurses, a cnange in the habitat, or

a decraasn in the status of assnciated Liuns (Scperatn trends

From normal climate induced fluctuations?) .

(b) If there is a trend, is it liksly to slow down toward a stable
situation or continue into an eruption/erash prncess? (Effectiveness
and time-ing of density dependent responses in the pooulation and

its resources are key factors).
(c) If an or crash ig oxeretod, ig it likely to settle
down to a stable situation similar to any previous one, ot result

Q < 8 + ifin extinction or other isajor in the e

Four major of portineant me%s ueements to be mide in

tarelation such Questinns are?

of animals, is ony a local or a in the

f,

Wee
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(1)Biological cheract-ristics of th- sp-ci-s of importanc-/
int-rest such as abundance, chane-w in abundance, birth rate,
death rate, grouth rate, eer structure of nopulations, body
concition and go on.

Counts, oven if inaccurate, can at l-ast be used ag indie-s
to reveal in or trends in Ch nec over
tim-. Cre in rer be moyen than changes
in abgolutr t Ge Frem dhe memsamept point of vi-w

1g no Go br with onr pregen+
ebeclute numorrg cf ci-phantsa

accurately in Agia).
(2)Biological cha of agsociatrc spccics, comn-titors,

predators, vartgites, and mogt imvortant food specics.
a to decide when populations of herbivoreg are over abundant

anc in need of wo Mast chg-ry-,
Und-vgtand, ané or-dict th- reg vonses of the vre-tation to
rariations in th- abundancr of these

which AS the of th entir- biological
community «7% stecies diversity.

(4)Abiotic guch as status of soils, gril
and go. on..

A hog to enside whie Of thes- four ig r-st r-l-vant.
to hig situsticn, Thr tred enna practier h been to ecne-nt
rate on the However thig May pecvide rormation too.
date to be of An ansloty my be a @cotor ™onitorine the
numb-rg cf bacteria ins prticat blocc bus net measuring hig
body O dan, their -ffret on th- systrm).
A cone-rn therefore grould b- to what ig the
appropriate ecological gysptomology in addition to 7 anpropriate
ecological cause and -ff-ct. symntomolosy with otk r

a include measures that rove beyond th. hiLoziesl chernetrristics
of the "terg-5" snrcics. Nogingle reasun- will gutf ce, He-
is advis-d to make gon ral Measures from more than one of tha
above catrgoviess; c

Today few arc®g rgtablisl-4d as cleubani regerves *ave anyroutine Mcenitcring ef crucial varixbles, Whig oon iene to
disaster, gimme if neting +g "-agurec about the system, there ig
no. way of. knowing wh-t>-r if hig chang-d in a. sicnificant Wye
The mrgaer to theg- rtrust-d with th- Lonr-t-erm ecne-rvation
and manarrd-nt of wild -l-vhants is clear.
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Ona? an overaburdanee in ary of tho-four Classes described eanlicris ostablined, its Lik2y~t0r sequences must be ansigered in order ts decide
on an abo priate maraganont response, This may be done by considering the
factors given at the end of s2ction tw earlier ay

However, it should be clearly understoed at the-outgst that tho decision to
retain-or create a desired state by manipulation; or te let the system choos3its ow cours', is a judganmt of value, AL] conservation problans-inwlve
Political and economic complications along with purely biological ones, It
is to spall cut very fully and oxplicitly, the main prps
that e givm prk or reserve is maent to serve, Definition of policy is all
important to th? mapagemmt decisiom making pro@sg a".

Onos a decision has boo made correct a Local ever abundance of GLaphants
there are vely fow mamaganert options, Gach of thm with its ow
atterdant probl 2ms, Tb deal with thase 1 is bayond the sce p2 ard purposeof this Pap2y, but y thematoroptions are;
(a) GUL]

Culling hore maays
or alive, K 8 18 wobably mela emt on ova cm chof Asia de ty ~

tao rano ve ef individuals from a ppolation sither dead

cul Cussl a fa wo at cd w'astreints, ard i. 7 cerelly enrsidare4 to b2 ir harantly
Unacceptable simply se th2 animal is deanad sovpronious and rere, An
altamative is "scoring" or drivirg" causing the animals to disperse; or
remove than v@s, parhaps from the locclities of high density
(sce Fernando, this wrk stop}, Whore g3ographical or behavioural
in pad iments to- "natural" di spersal, GLophants may be translocated by
physically transporting than,

oe ~ on *

There are two caveats to eulling by any method ral t to the-dsian aphant
Situatior; Some "over abundant" moletions ray b> » sill in tems of
absolute-numbors, that any-faurther deeroase tho rigk of

depression, Managers should be aware that th wow a became
apparent, It has boon thet tho minimum population at which
a sp2cics of larg? manmal could Go -03 with ths affects of in the
abs3ne3 of reg intmduction of etock is 50 animals, A
Population of 50 ranlomly breading arts will LE im yoars
to reach a 107 1 2 of inbr3ading, wh "as mice this weld take less
than 10 years,

s2v rel

The s3cond caveat concerns driving and trandlocation, Local sub.
of pravioudy Tida y distributed spaci3s a > likely to hev? ewl vat gene
Com x28 alapted to the Lo cil anvimomont,- Thorofors, thase techniques
sould dilute local adaptation, thus thraatming fitnass and survival,
It seans wuld be circunstarc2s where marngers wuld have to
2nough torrigs of ir smal] groups against about
dilution ef lecslly adapl gone complt a
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(b) Habitat

Management action in this cateaory could have an equivalent
effect to cullina in scoloaical terms, The best ontion,
namely to increase the size of the reserve, is normally the
least feasible, Manipulation to increase the Ouantity end
quality cf the fond supnly on a long-term basis (in, carryino
capaciy) is theoretically poseible, but little tried, This
teernique dasetves thoudlt and Field tia , if only becauseit is a valid m i Wenn response to underabundancea as
well as overabundance,

Fowever, it should be netad that some habitat maninulatinns
con have adverse effeets eq. artificial watering points in
dry ar-as. Natural climatic cycles exercise some constraint
Jn animal numbers. Dry yorrs result in incroased mortality
and decreased natalitys in wet years these reverse. If the
constraints of th2 dry yerrs are removed, the reenvery in
tho wet years fs more Likely ov rshooL (Fin. BY,
Chanocs in the habitat whether dur to human actinn or the

of resultant incrersed numbers of elephants may lead
to A gen7rsal openine up OF the pabivass Tn Afrior this has
led to increased levels of Poaching whieh have defoated the
DUTpose cf the manrcement actien tra Fre.t place,
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Introduction

Key to managemental evaluation of a species requires
an inquiry into population-estimation and their abundance.
A Preliminary estimation of elephant (Elephas maximus) popula-
tion was carried out only in two, Purnakote and Raigoda ranges
of Satkosia Gorge Sanctuary, Orissa. Success of any such

operation is highly dependent on the careful selection of

methodology for carrying out the estimation and enumeration

work.

In the present case elephant population estimate is
based upon the fact that the water-points which elephant must

visit are limited in the summer months of April-May and an

attempt could be made to physically count them over such points.

Study Area

General description
The Satkosia Gorge Sanctuary comprising the parts the

hill ranges of Bastern Ghat is a recently declared sanctuary
(vide notification No.4F(10) 35/76-12727/FFH dated 19.5.76)

extonding over an area of five forest divisions viz. Angul,

Rairakhol, Phulbani-Boudh, Nayagarh and Atagarh with a total
aroa of 1273.6 Km" (796 sq. miles). The area selected for

this study covers the two ranges (Purnakote and Raigoda) of

Angul forest division, on the north bank of the river
Mahanadi. 'The area of these two ranges together is 396 Km@

(approx.).
Both these ranges Purnakote and Raigoda comprise of

high-hills & deep valleys extending from Athana lig on the

west and Hindol range (Dhenkenal forest division) on the

cast. The hill ranges are nearly parallel to the Mahanadi

river and having South-east and North-west strikes.
The general elevation is from 152 m to 732 m, the

lowest being approximately 37 m in Purnakote range near

Tikerpada and highest is in Raigoda range approximately 835 n.



2

Hill slopes are stecp more especially in the forest lying to

the castern side of the sanctuary beyond Angul-Tikerpada road.

Climate

The area experiences a short and mild winter with

Prolonged hot weather. During summer, from February to mid-

June, temperature reaches a maximum of 46.5°C and rarcly comes

down below 14°C in winter months. Due to prolonged hot weather

drought is frequent.
Rain usually breaks in the third week of June and

continues till the middle or ond of the September. Winter

showers may also occur in the months of October or in November.

The average number of rainy-deys in the ycar is 101, of which

72 arc confined in the months of June to September. The

Raigoda side is relatively more humid as compared to other

areas. There is heavy dew-fall through out winter and con-
5

tinucs till late March.

Habitat

The extensive arca of clephant habitat of Baigoda

and Purnakote ranges are covered with two types of bamboo

viz., Salia (Dendrocalamus strictus) and Daba (Bamboosa

arundinacea) in association with other tree species. dalia

is found through out the hilly areas of the elephant habitat.

In valleys however, along the stream Daba occurs in patches.

In Raigoda range due to availability of high edaphic and

humid regimes the sp. of B. arundinacea is found more

extensively.
For the purpose of classification this dry deciduous

vegetation can be divided into three major types: e

Type I - Sal type forest;
Sal type habitat are exclusively found in the parTof

Raigoda range in association with B. arundinacca and such

eeeed
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other sal (Shorea robusta) associate as: Terminalia tomentosa,

Rugenia Jambolana. Ading cordifolia, Bursera serrata, Mitrag"na

parviflora etc. The under story consists of some common sp.

such as: Cassia Fistula, Diospyros montana, Glechidion lane =

larium ctc.
Type IIa - Damp type mixed forests;

This is very similar to type I without the sal. It is

generally met within parts of Purnakote range and is less in

extent. The two most common species of trees which attend a

very large height in this habitat are: Terminalia tomentosa and

Adina cordifolia. Thorny bambous may or may not be present but

are generally less common than in type I. The canopy in this

type is comparatively more open.

Type IIb - Dry type mixed forests3
This is the type most widely represented in the division

and is almost invariably associated with Salia bamboo cither

in greater or lesser extent. It can be said to predominate in

whole area except in some parts of Raigoda range. This vegctation

types contains large number of tree specics. Some economically

important trees associated with this type are: Anogeissus

latifolia, Termanalia tomentcesnr, Adina cordifolia, Mitragvana

parviflora, Ougenia dalbergoides, Cassia fistula etc. Often

sal can be seen in favourable places. The common shrub under

growth arc: Cipadessa fruticosa, Cassia fistula. Zizyphus

Oenoplia, Combretum decandrum, Bauhinia Vahlii. Butea superba

etc.
Salia bamboo Jendrocalamus strictus constitutes major

food item of elephant which extensively available in this

habitat. However, other preferable species needs further

investigations.

4
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Methods

Field work was done during the period May 13th to May

a3rd 1982. This was splitted in two places (i) Pre-census work

followed by (ii) a final count on the last two successive days

over water-points as detailed below:

For pre-census work a habitat map on 1" = 4 miles seale

was prepared showing the ccurses of each and cvery nala or creek

(dry at this time of the yar) running through the two ranges

cf Purnakote and Reaigoda. Only river Mahanadi at this time had,

as usual lew flowing water. However, there is one nala i.c.

Halua nala (Raigoda range) somewhat perenial through out its
course. An intensive ground survey was carried out tc locate

pocketed water-points. <All water-points such as nalas, game

tanks (usually within forests) and villege tanks were marked

on the map. These vere also examined for any sign of cld or

fresh clephant's presence either by their foot prints or

This occupied a pericd cf seven days.

Also, a 24 hour vigilance was kept to ascertain the

visiting hours f elephant herd to these water-points and their

movement pattern. This indicated that elephants visited tho

water-points, gnome tanks and village tanks between 19 hours to

2 hours.
Machans (wooden platforms) were then constructed on

cach water-pcint at suitable places for cluarly viewing the

visiting herd.

Actual count of elephants was undertaken on the inst

twc successive days i.e. 2énd and 23rd May 1982. Each machen

was manned by two local villagers and a staff of Orissa Forest

Department. Each party wis provided with mashal torch to

facilitate the counting.
Results and Observations

Drinking behaviour and respcnd te light

Drinking behaviour of elephants during pre-census

Seeeed
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period indicated that they came only once in a day during hot-

Season, usually in the late evening (19 hours to 22 hours).
In the tw ranges Raigoda and Purnakote of Satkusia Gorge

Sanctuary due to exploitation £ forest products particularly
bamboo, disturbance during day hours was heavy which kept
elephants away. From Table 2 it is apparent that during
census period clephant herd goncrally visited the water-pcints
game and village tanks between 1900 hcurs tc 2200 hours. The

peak utilization by elephant was 2000 hours to 2030 hours,
when 70% of clcphant herd visited the water-pcint on 22nd May

1982 - the first. counting day. The icsser number visited on

the 23rd May - the last day of counting because of Sudden

rain which made water available widespread on the day.

Before coming the water-pcints clephants were

always very cautious of any unusual presence and generally

kept their calves behind. This ec -uld be well understand from

what oecured on May 14, 1982, when we arrived tr investigate
thoir visiting hours on Kodalikhola game tank (Purnakote fcrest

range). Established, infcrmaticn <. their movement to this

game tank had been ecllected from lccal inquirics and this
enabled us to reach the. tank before expected time «f elephant

arrival. One and half hour later when they did net ccme we

wont for a cheek rend the game tank. Hardly we eculd reach

the other end of the game tank some bambco breaking sound

combined with low deep groan alarmed us. In our excitement

we quickly returned t. the forest read close to the gamc tank

and waited silently. Five minutes later again their low decp

groan (co-ordination call) informed us their arrival on the

left cdge f the game tank. But fcr final ontry they tcok

almost anc thor 40 minutes.

With the help «f tw. torches we counted 2 adult females,

2 sub-adult (unsexed) into the game tank. Two calves(unsexed)

on the edge of the game tank had not entered water. With light
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the herd panicked and disappeared inthe high bordering forest.

s Population structure, sex ratic and abundance

Populaticn structure .n the basis cf ecunting on two

sucecssive days are given in Table 2. In ail 8 herds (approxi-

mately) were present in these two ranges during this pericd.

The snallest herd e.nsisted of one tusker and a fomale and

lergost was of 19, c.nsisting of 3 tuskers, 13 females and

3 calves.
An analysis of the c untings indicated that the herd

of 1 tusker, 3 fumnies and 2 calves observed at Hatibari

village tank on the first day was the sane one observed at

game tank cn seec.nd c.unting day. Duplicetion

was avoided. The tal came tc 99 elephants ecnsisting cf

17 males, 62 females and 20 calves. Since one lene tusker

was observed on the see nd day cunting at Raiguda block

(Table 2) it was included in the total figure making 100

elephants in the two. ranges.
The sex ratép male to fouale in this pepulation is

approximately 1: 3. Occurence ¢f this population f 100

elephants in an area cf 396 kn" gives an abundance cf approxi-

mately 1 clephant/4 ton". Whether elephants had ec ngregated

from cthor area in search <f water in the peak surmer could

cnly be ascertain froma Winter-censuse

Discussicn

a
Suitability of present methcd ef cnumeration work

depend highly upon the existence of few water-points in the

habitat and frequency f clephant visit tc. these water-pcints.

and animal behavicur t the watcr-climatic fact:

point in ass: ciaticn of habitat c.nditicns are <f utnost

importance.
The Satkosia Gorge Sanctuary lies in the dry realin

of elimitic zne which due to its prolonged sumer allows cnly

eoceel

ee
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fow water-pcints te survive. To ensure that sudden cloud burst

and early monsecn do net vitiate the result it wuld be desirable

tc hold such a census in March (end) - April next year 1983.

On our.sccend day ecunting we could sco only 24 against 83

elephants on the first day because the operaticn was dine in.

May, and unfertunately fell on the seecond day

In a night enumeraticn werk of this nature mashal

torches wore used which quickly illuminate the whole area

anid quick count could be possible before the herd panicked.

Bxpcrience further indicated that a census in March - April
if done in full moon period would be more reliable.

Worthy of note is the less number of debarking or

knocking down of trees in the area, Whereas in other non-

bamboo type habitat dcberking is frequently scen.

Oceurence of 100 elephants (18 tuskers, 62 femalcs

and 20 calves) as censuse? in an area of 396 km® indicated an

abundance of approximately 1 elephant/4 kn. Presence of 20%

calves shows a healthy trend of population growth. Considcring

these 20 calves is in age class of 4 years, it provide a

repronuctive rate 20 +4 = 5 calves/year. If almost all the

fonales (62 as censused) being "Ault in a time lag of four

years the rate 5 calves/year given an roproductive cycle

62 ¢ 5 = approximately 1 young/12 years. However, this

rate of reproductive cycle is on the little higher side since

this population is not classified in the category of sub-adults.

It may be mentioned here that elephant census done in

May 1979 for these two ranges (Purnakote and Raigoda) by the

Orissa Forest Department procuced the population figure of

123 (23 males, 70 fomales ana 30 calves). The method used

wasa physical count by groun' trackers by dividing the area

into suitable blocks, the season of enumeration being the

samo as ours. Inspite of two different methods the two figures

are not widely divergent.

Br er
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Gonclusions

It may be concluded that the present nethod of popu-

lation estimation on the basis of water-point survey can prove

advantageous in all the habitat which have linited water-

points and prolonged summer se1son. As far as other aspect

of any estimation is concerned it is most tine saving, less

labour intensive an' low bu therefore, can be considered

as a fcasible proposition,

Expenditures

Anount

Census expenditures from 13.5.82 to 23.59.32

(A) Non-es
Bs. De

8 (iii) Anti-malarinl melicines 62,65

(iv) Miscellaneous 534.00

Total: 2,406.06

(B) Establishment

4 (i) Driver salary 133.00

(ii) Ficld Biologist salary 353.00

(iii) Salary of helpcr 80,00

Total: 566.00

Grand Total: Non-establishment + Kstablishment
2,406.06 + 566.00 = 2,972.06

Census cost = Bs.7250 von"

*

(i) Labour charges for census work 708 200

(41) Fucl ani vehicle miintenance '1,101.41

Manngouental considerations

In Satkosia Gorge Sanctuary game tanks located

forests are of specinl interest since they provite water to

elephants during their pinch perio'. Thore are five such tanks

and elephants were scen only on two. The 'game tanks' are not

being maintained and have largely silted up. Hlephants have

eosesed
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therefore, perforce to use the village tanks near hunan habita-

tions and in future my lead to confrontation with human-beings.

Therefore, proper maintenance of these five tanks inside forests

are desirable not only for clephants but also for the other

heterotrophs in this areca.
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Table 1 - Climatic regimes during entire ecnsus

period

Temperature°C Humidity (%)

Mini-
Date

Rain
Mini (in mm)

4
Maxi-4

4
mum x muni

4

12.5.82
13.5.82

43,0 26

40.0 2.0 2.8

14.5.82
15-5.82
16.5,82
17.5.82

18.5.82

19,5.82

20.5.82

21.5.82
22 5.82

23.5.82

41.0 26.0

41.0 27.0

40,0 25.0

40,0 26.0 7.35

42.0 30.0 ~
6.0

43.0 21.0 ~ 80.0 15.0

44.0 27.0 ~ 68.0 12.0

44.0 28.0 80.0 13.0

44.0 27.0 74.0 30.0

42.0 24.8 39.0

24.5.82 24.0 8.75

4,
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Table 2 Census figure at various water-points in two ranges of
Angul Forest Divisions

8.30 pm

Game Tank

Hatibari
1 3 2

emarks

Range water point place or and waterBloek Name of the Near by
lst

dey
final counting
22.5.82)

IInd day final counting
(23.5,82

(Visit of
water point

compartment Tusker Female Calf Tusker Female Calf point condi-

Purnakote Baghmunda Rawat Bahal
Weed deve-
loped water

game tank very low.

1 3 2
Maghipara Kodalikhola Compartment

visited at
8.00 pm

game tank No.9

Bipridi Nala 2 7 4Nala
Visited at

No.2
8,00 pm

1 1 2 10 4
Champai

10 lst day at
8.15 pm

2nd day atJaharan Nala

Katrang Ramkote Nala Compartment 2 11 5 Observed at
No.7 8,30 pm

KQuru Tarva Nala Compartment
No.2 A9

Observed at
3 13 3

Tikerpara Kandharida 7.15 pm

0bs rved at

Village tank
8. 66 pmwater very,less eutri-
phicationstarted
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(ii)

point con-
ditions

Chotomunda Netai Jhar Nala ~

No.9(Salour)

Range Block Name of the Near by lst da final counting IInd oY final counting ofat
compartment

water point place or 22.5 82) C017) ae
OF

and waterusker Female Calf Tusker Female Galf

Ramgoan Nala 6ACompartment
border

Satbahi Nala Comoartment

Raigoda Tuluka Gilsinga Nala Compartments
9, 10, 11 bet-

Bhimdhara Nala

Raigoda Rasanda game
tank

Water pocket
in a nala

Halua nala

ween teak
plantation
Compartment

No. 13

Near Kaudali
Compartment

Ria b)

Raigoda nt
o,

Observed at
9.15 pm

2 13 2

Water veryless.
lour deep
brown with
thick soil
suspension.

Co-

1
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(4ii)

conditions)

green due to
algal bloom

No. 4 B

Total: 15 52 16 3 10 4

Block Name of Near by
Remarks

Range
lst day final ceunting IInd day final counting (visit of

Compartment
water point place or (2,.5.82) RR (23.5,82) water

point and
Tusker Female Calf Tusker Female Calf water point

Bolong
Water become

Kanter singa
game tank ll complete

Taripatra Nata Kurumdam hill 2 1 Observed at
2.00 pm

Water pocket Sahab Kota 1 1 Observed from

No.17 23.5.82in nala Compartment
19.5.82 to

1 3 Observed at
Takersinga Bara Jharan Nala Kalangi

Compartment
8.05 pm

af
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ELEPHANTS AND THEIR DISEASES

By
V. Krishnamurthy

The earliest literature describing the diseases of
elephants dates baok to more than 2000 years - in the worksof Palkapya, Nilkanta written in Sanskrit. Subsequently in
Mogul period also some literatureas in Urdu describingthe diseases and the mode of their treatment ete,

In English the first known book dealing with diseares

"A practical treat on the treatment of the Diseases of
elephants", This was followed by a book by Lt.Col.Evans (1961).which is a monumental worx dealing with €a"e and Management of
Elephants in captivity. Later A.J. Fenrier-(1948) wrote a

of elephants seems to be tha. of W. Gilchrist (1848)

Book. on Manageme nt of elephants in Burma",

Though valuable information istavailable in ancientaswell as current literature, much work is yet to be dv uw
on the Diseases of ts since systematic and studiesare still lacking. Innis connection, mention has to be
made of the excellent work being done by a team of rescarchersof the College of Veterinary and Animal Sciences, Trichur of
the Kerala Agricultural University and also by the Scientistsof the Sri Lanka Urliversity on various aspects of the Asiatic
Elephant,

In elephants, though a certain amount of predispositionto diseases may be assigned to a change from freedom and
natural life to domestication, many of the diseases can be
attributed to lack of proper management. Many State Forest
Departments have codified "The Management Practices" to be
adopted for departmental elephants,

For a Veterinarian the elephant is a difficult patientnot because of its size, but due to the fact that
a) Elephants are very timid and suspicious creatures difficultand often danagerous for strangers to handle. b) Their powerof recuperation is rather Slow, and loss of condition is
regained only slowly

a weaned
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~-2--c) Difficulty in administration of medicine S due to theirSensitive nature,

Hence if successful treatment is to be achieved theabove facts mist neve
able todifferentiate between signs of Hea ith and Signs ofindisposition.

Signs of Health: A healthy elephant is alwiys activeand 15 never still, It continuously flaps its ears,Swinging its trunk and swishing its tail, Swaying the bodyor the head from Side to side and rujbing one leg againstthe opposite one or swinging it,
-The eyes shoul& be Clear and bright and-there ig littleor no watering. ~The palate, tongue.and the visiblemembrane are of a he

wrinkled:
althy Pink colour, The skin is soft andalmost black in colour and hasSlaze along the side of spine or hip.exudes around the nailé and is easily observed by throwingSome dust on the parts,

no appearance of
A moist secretion

The appet##e is good and the generalimpression is one of contentment. The urine is copious in

exposure to the air, the colour may vary according to thefodder eaten,
firm,

quantity, of a faint yellow tinge a nd the odour is not

It is passed in large lumps,A healthy elephant will-only lie downtwice during the night,

which are fairly
once or utmost

and never during the day.
Signs of Indisposition:

there is general languor and a
So characteristic in health.
colour, hangs loosely and is dry and Sometimes scaly. Thetrunk presents a shrivelied appearance. The colour of the

The animal looks listless,
bsence of the incessant motion
The skin appears greyish in

membranes of mouth and that of the tongue Changes to a

appear retracted and there is
animal may be out of condition, the appetite

Proper rest is not taken and he mayget up several times,

frequent or abnormal flow of water from the eyes. The
small, or even
lie down and

The urine may be less in quantity and
3

wanting,

r be lost sight of, Further we must be

mucous

unpleasant, The dung is brownish in colour arkening on

muddy colour or is deep red with or W ithout blotches on the
a

palate, The eyes are dull
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highly coloured The dung may look hard and coated with
mucous, or diarrhoea may be present The normal body
temperature of an elephant is 35° ~ 37°C:
Pulse : 28~36/mt : Resp. 6-10/ pmt

The most important 9 infectious or-communicable diseases
found or reported to occur in elephants include Anthrax,
Haemorrhagic Septicaemia, Salmonellosis, Tetanus, Tuber-
culosis, Pox, Rabies, Babesicsis, Surra, Cutaneous filariasis,
and Gastro-intestinal helminthiasis,

Cases of viral encephalo Myocarditis, Arterio S lerosis,Choli- lithiasis have also reported among elephants,
©Dropsy, Colic due to impaction of colon, Volvulus or

intussusseption, Corneal opacity, Cirrhosis are some of the
conditions commonly met with in elephants.

Sevéral surgical conditions, on.account of ill fitting
harnesses,nature of work may be met with. Galls, abscesses,
contusions, sprains and strains, Arthritis are commonly seen
among elephants, Further, elephants let out for grazing may
have gored injuries as a result of fight with wild tuskers
and sometimescases of Dislocation or fractures might be
encountered Foot rot is a common condition met with in
animals and always exposed to slush or swampy areas.

Anthrax: This is a very serious disease, and unless
prompt measures are taken mortality will be exceedingly highIt is caused by "Bacillus Anthracis® and occurs in enzootic
and epizootic forms in tropical countries and sporadic in
temperate countries, The suspicion of the prevalence of this
disease should arise, when one or two animals of a herd
suddenly die and that too sometimes within a short time

in a.couple of hours or so. The disease may manifest
in apopleetic, lung, intestinal or skin forn.

The general symptoms are shivering, pyrexia,> swelling
behind the jaws, groins, limbs. The swellings might be hot
painful and doughy at first laterand become cold and
painless. Respiratory difficulty, weakening of hind quarters
may also be noted Inthe gastro intestinal form, Colicy pain

Oy
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Bloody diarrhoea, occasional bleeding from mouth are observe
Animal becomes extremely weak and dies within 2 to 24 hours,

a.

Treatment and control: Terramycin and Penicillin ean
be tried if detected early. Ais a preventive measure, it is
advisable that all elephants should be vaccinated with
Anthrax Spore vaccine at least once a year. The vaccine is
to be given S/c in the caudal flap at the following doses:-

Elephants above 8' in height > 3 mil,
7'O" - 8" height > 2.5 ml.
610" - 77,0" height : 2.0 m1.
9',0" to 6'.O"height: 1.5 ml,
Less than 5! 47.0 ml.

Calves below 6 months of age, debilitated clephants,and Cow advanced Ssate of pregnancy should not

Haemorrhag' Septicaemia: - It has been reported that
Haemorrhagic Septicaemia was much more common in clephantsthan it was imagined and many cases were mistaken for Anthrax.
Whenever there is an outbreak of this disease among cattle
the elephants are likely to get infected if in close contnet
with the diseased cattle. Even biting insects are likely to
transmit the disease, The duration of the disease, which
varies from 3 to 36 hours is charaterised by symptoms such
as high temperature, pneumonia, oedema of throat and brisket
region, patchy swellings all over the body, and death maytake placele 'Snvulsions or asphyxiation,

Diagnosis is by microscopical examination of the blood
at the height of tempcrature caused by Pasturella multocidabipolar organism.

Treatment: Sulpham zathine 200 - 250 Gms. *,prally will
be useful. In addition, administration of 331/3% soln; of the
above drug either S/e or 1/V will have good results. But
care should be taken in parenteyal administration of Sulfa
drugs, as many elephants show allergic reaction,

Preventive vaccination using oil Adjuant vaccine
5-10 mi. gives certain amount of protection against
Haemorrhagic Sapticaemia.

be vaccinated,

hd
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Tetanus: Elephants are reported to be very susceptible to
tetanus infection. Animals suffering from wounds, craeks on
feet if unattended are liable to get the infection. The
symptoms are partial lock jaw, dribbling of saliva, stiff
gait, a paroxysm or jerky movement running over the entire
body, leading to paralysis and death,

Massive doses of Antitetanus Scrum (1.5 to 2.0 lakh
units) at frequent intervals sustaining the condition of the
animal, by feeding with fluids throy¥gh tulas may help treating
cases of tetanus, if detected early.

As prophylaxis elephantsgmay be given 10,000 to 15,000
units of A.T.Serum S/e. All injuries must be treated
properly and kept free from infection.

Tuberculosis: « few cases cf Tuberculosis have heen
reported from elcphants, It is seen thit in
elephants human type of Mycobacterium tuberculosis is generally
found. The disease in insiduous and develops slowly and
afterwards runs a protracted course. Many times symptoms are
not easily ohservable, The symptoms when observed might be
when the animal is in advanced stage,which normally are
, Unthriftiness, lassitude, slowness of gait, palpitation etc.

Since the disease in most cases, is of human origin,
sufficient care may be exercised in checking the health of
the mahouts. When ina group of elephants, when one animal
is suspected of the infection it is advisable to conduct
Tubereulin test for all the animals,

Protracted course of treatment, rest, and change to a
new habitat is necessary. Animals maintained in Zoos are
more prone to infection than the forest elephants.

inSalmonellosis: In elephant calves, particularly ;those
orphaned calves which are artificially fed, salmonellosis is
attributed as one of the major causes of mortality.

Salmonella javiana, S.butanum, S.Welter-vrden,
S. typhimurium, S, dublin etc. are reported to be
causative organisms.

6
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Affected animals show severe diarrhorea and severe

weakness, prostration with dehydration. The death is due to
enterotoxaemia, and dehydration,

oh

Nitrofurazins, Neomycin, Ampicillin are reported to be
useful for treating cases with supportive thorapy with
stimulants and fluids to overcome dehydration,

Rabies: Cases. of Rabies due to bite of rabid dogs,
Jackals etc. or contact of saliva with wounds on the body
may occur in elephants. In many cases the history of exposureis not known. In wild dogs, jackals the disease runs in an
epidemic form, and packs of such affected animals may invade
camps and cause infection in more than one animal.

after the onset of the disease, the elephant becomes
restless, off féad, and may lie-down-and. get up frequently_
and make peculiar noises due to partial paralysis of throat.
Paraplegia with progressive convulsion is observed in advanced stage
with profuse salivation,. Death is due to exhaustion.

If it is observed that an eleohant has been bitten vy a

dog, it is advisable to immediately commence giving one
course of Antirabic Vaccine 60.70 ml. S/c. for 14 days.

Pox: Number of cases of Pox has been reported from
both Asian and African elephants. The causal organism was
identified as vaccinia virus. Initial symptoms are pyrexia,
increased salivation, and difficutty in mastication and
swallowing. Oedema of head or neck occasicnally seen. Later
ulceration of the buccal mucosa and the inner lining of trunk develop.
Secondary complications may develop due to bacterial infection
which ,if unattended may lead to death. Mortality is nomrally
rare, Exungulation of all the four limbs is also reported in
severe cases.

It is suggested that persons recently vaccinated against
Small Pox should not be allowed near elephants until the post
vaccinal reactions subside,

Foot and Mouth Disease: It is a matter of controversy
whether elephants are susceptible to Foot and Mouth infection.

7
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In several outbreaks of Foot and Mouth disease seen in and
around Mudumalai Sanctuary, and several other cases, none of
the departmental elephants showed symptoms of the infection
nor was it observed among wild elephants.

It is reported that Asian elephants are
more susceptible to Foot and Mouth Disease caused by Type
'O' virus,

Surra: Surra is a wasting disease, running a ehronic
course, among elephants characterised by intermittant,
remittant and sometimes relapsing fever continuing for
various periods. The disease is caused by a protozoan
organisms "Trypanosoma evansi"and "T,elephanti", and
transmitted by biting flies. The affected animals look dull,
listless, and drowsy, and sluggish in their movement. Mucous
membranes pale Oedematous swellings appear on throat, brisket,

and abdomen. There-{S" progressive emaciation. Sometimes there
may be corneal opacity, 2nd nervous symptoms.

Identification of causative agent from blood smear aids
proper diagnosis.

Treatment and control: The following drugs can be tried.
Antricide Methyl salt : 10% Soln ~ 20-25 ml. S/c.
Naganol (Bayers) 30 gms in 150 ml. distilled

water by given I/V route slowly and repeat half the
dose 7-10 davslater,

The eradication of the disease is by controlling vector
population which is difficult in forest areas. Infected
animals even after recovery may act as carriers.

Prophylatic treatment consists of giving Antricide
Prosalt 5-7 gms. in -30 ml. distilled water S/c. whenever
there is a threat of infection,

Babesiosis: Incidence of Babesiosis is reported
to be very rare among elephants. The symptoms reported
are anorexia, constipation, dark coloured urine, yellowish
coloured mucous membrane, dullness, and weakness.

eS
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Blood Smear of effected animal will reveal piriform type 4

of Babesia organisms in erythroeytes,

Berenil or Babesan are drugs cf choice for treating the
condition,

Gastro intestinal Helminthiasis; Diseases caused by
helminths found in the gastro intestinal tract are found to be

more common, and serious in domesticated and wild elephants.

Different species of helminths including some species of
filarid worms have beenr ccorded from elephants in the Southern
region of our country:

Some of the worias recorded from elephants are:

Flukes Pfendarius papillatus, Fasciola jacksoni
and Bivitellobilharzia nairi

aTape worms Anoplocephiila manubriata..

Round worms: Murshidia indica, M.falcifera
Quilonia travencra, Q.rennie
Amira pileata, Bathostomum Sangeri
Grammocephalus varedatus, G.clathratus
Bromo cephalus elephanti, Parbronema

indica; P.Smithi
Indo filaria pattabiramani, I.elephantis.

The hook worms Bathostomum, Grammocephalus, etc. and

the liver fluke Fasciola jacksoni, and the blood fluke
Bivitellobilharzia are highly pathogenic and cause severe

anaemia, and cirrhosis of the liver.

Important symptoms of helminthiasis are unthriftiness,
a anoerexia, pica, foetid diarrhoea, oedema of dependant parts

paleness or yellowish mucous membrane, yellowish green urine,
slight colicy pains before the onset of diarrhoea with

In severe casesoccasional cramps in the abdomen and limbs.
of diarrhoea the animal may die due to dehydration and

The disease can be diagnosed by examining the dung,
and detecting eggs or miracidia.

oe

hypoprotacmia.
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The following are some of the drugs found to be

effective ugainst gestro intéstinal parasites.

Azninst Stronzylosis:
1, Tetramiscle Hydrochloride (Nilverm)

-3 to 5 mgms / kg body weight - orally
2, Morantel Tartrate (Banminth II)

2-4 mesm / 1 ke. body weight - orally
3. Parbendazole (Heletac)

6 - 10 mgms / 1 kg. body weight - orally
Thiabendazole - 20 - 30 mgms / kg. body weight - orally.
Thiophenate (Nemafax)

14 mgms / 1 kg. body weight - orally
6. Oxibendazole

2.5 mems / kg. body weight - orally
ong a

40 men / 1 ke. bedy weight - S/c.
Giluted with equal volume of distilled water

8, Mebendnzole - 5 mems / 1 kg. body weight
9. Phenothiazine -

80 -120 gms per animal according to size to be

given in 4 divided dose for 4 days.

7. Promintic

Against Liver fluke:

Nitroxynil - 10 mems /kg body weight S/c.
Bilharziasis.

Antimosan - 200 ml/animal S/c. route.
(Six injections at weekly intervals)

Against cestodiasis.
Oxyclozanide (Zanil)
3.4 mg/ 1kg body weight - orally.

Adequate and proper measures to be taken for disposal
of dung and other infective material by burning to avoid
contamination of feed and Grinking water by infective larvae
or miracidiae, for controlling hélminthiasis. Survey of
snail populations may aLge give an idea of type of
infection as snails are, intermediary hosts, particularly
for flukes.

elt
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Cutaneous filariasis: Quite a number of elephants

from cutaneous haemorrhagic nodules, inthe body - most commonly
on the sides, abdominal region and outer parts of the thighs.
They are caused by *Indefilaria pattabiramanii and I.elephantis.
An ulcerative dermatitis caused by stephano filaria Srivatsavi
has also been reported. The nodules are normally about 1-2 cm.

in thickness. A day or two later the nodule slightly bulges
and then ruptures andblood oozes out in droplets for -5 -10
minutes and then stops. Fresh nodules are soft and clder ones
are fibrosed and hard and some of them persist for a long veriod.
Others get absorbed leaving a white spot. The blecding normally
occurs inthe day time. The affected animals are always
worried by mosquitos and biting flies.

i.e.
Though no system disturbance is caused, the animal has

intense pruritus and constantly rubs its body against hard
rough surfaces. If a drop of blood oozing out of the nodule
is examined under mivroscope, microfilaria can be seen.

Treatment: Arsenical preparations such as Acetyl
Arsan 30.40 ml. S/c. 4-5 ingns. on alternate days.

Anthiomaline 30.50 ml. S/e - 6-10 injections are

required,
Though the treatment is effective, chances of reinfection

is always there in the forest based elephants since it is
difficult to control vectors.

Other non infectious Diseases.
DROPSY:

It is a symptom wherein there is an accumulation of
fluid in the dependant parts either in the submaxillary
space, brisket region or abdomen. It may be either of

ascending type or desending type.
Xe

Dropsy might be due to various factors. It might be

of traumatic origin when an elephant is made to use the
tusks frequently for pushing heavy-loads; It might be due

to congestive heart failure which is found in many over
worked elephants; or it might be due to anaemic condition
or heavy worm burden. In young animals it might be due

Cirrhosis. 11
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Frequent occurrence of Dropsy in an elephant is a

serious symptom and needs continuous treatment and prolonged
rest. Depending upon the condition treatment is to be given
which may consist of administration of Diuretics, Cardiac,
Stimulants ete. In all cases of dropsy, it is advisable
to deworm the animal, later followed by symptomatic treatment.

4n clephant which is prone to frequent occurrence of
Dropsy should not be used for logging work,and should be
Given only light work,

impaction of Colon: During the dry season, when fodder
is coarse and fibroug and animal does not get adequate water
may develop impaction or stasis of food material either in
small intestines or caecum or colon.

The ailing animel~becomes restless and may exhibit
colicy pains as a result of constipaticn and distended
abdomen, Sometimes it may lead to intussusception, or
voluvulus, Se ASR Lp

ulceration of intestines, or a malignant growth, or due to
irregular peristalsis. If the@rectum is examined by hand
it is often empty or balooned. The animal may refuse water
and food. In advanced conditions, the animal may become
worse ,with feeble pulse,and subnormal temperature,
Vomition is noticed in certain cases which is a very grave
sign.

Proper and safe recovery mainly depends upon correct
early diagnosis and proper selection of drugs. Calcium Panto
thenate (20-60 ml. 1/M); Pituitrin (20-40 ml. 1/M); Novalgin
or Baralgan (30-60 ml 1/M or 1/V)scalbora1(1000-1500 m1.1/V)
Carbachol 5-10 ml.etc. are some of the drugs recommended.

Enema with paraffin or glycerin may give good results,
Drastic purgatives should be avoided. It is difficult to
administer medicines orally. Administration of 3-10 L. of
Dextrose Saline is very useful to counteract dehydration and
extreme weakness. If the impacted tolus is found large
manual extraction from the rectum will give speedy recovery.

MDP/312.
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HeatStroke:- Elephants, when put to hard work continuously i
on hot days or when they are put to trying marches on hot
days, may suffer from exhaustion and sometimes Heat Stroke.
Animals so affected may develop muscular tremors, hyperthermia,
and staggering gait and may even fall down and be ina
comatosed condition.

It should be the endeavour of those in charge of
elephants to avoid working them during the hottest part of
the day, and to carry out marches during nights or early in
the morning.

When an elephant collapses while at work, the gear,
the felters should be quickly removed. The animal should be
douched with cold water liberally over head, body, neck and
spinc. Shade against direct sunlight should be provided,
Repeated cold water enema should be given. Efforts may be

made to make the animal drink water. Salt may be rubbed on
the tongue,

Injections of stimulants like strychnine, Hydrochloride
or caffeine citrate may be given, Injection of Largactil may

help control excitement,

Cases of heat stroke, if not attended to promptly
may lead to paralysis or death,

This is a common condition met withMud Sores or Foot Rot:-
in elephants in captivity, when they are constantly tethered

Elephants,in one place in earth soaked in their own excreta.
which are being worked constantly in slushy, or marshy areas,
and elephants which have soft pad are prone to this condition.

At first, the ulceration of the space between nails
laterextending to foot pad results. Somatiges the whole foot

The animalpad gets shed exposing the sensitive laminae.
Recurrence of thewill have difficulty in walking normally.

condition is Common in many animals.

it is better to shift the animalIn such cases,
to drier place, Antiseptic foot baths followed/dressing
with Trifle Sulph Powder, Eusol, or Pix liquida dressing
with Supportive therapy to keep up the general condition

eld 3
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of the animal. Use of antibiotics is also indicated,

Animals, prone to foot rot should never be

worked in slushy areas,

Opacity of Cornea: - Apart from the usual causes, beating
the animal by the mahout over the facial region is also
a very common cause for the development of opacity.
In certain cases ulceration may also be present,

Apart from routine remedies such as golden
ointment, Cortisone eye ointment etc, Mastalone
intramammary, and Bells' resolvent are agents have given
good results. Placental extract (Injection) has been

reported to be very good,

'Bots'infection: - In many of the forest area,
the Bot flies (Cobbadia elephanti) hover around the face
and feet of the elephants, and deposit their eggs at the
insertion of the tusks or around the feet. The hatched
out larvae burrow through the skin, and are found in the

upper respiratory passages, and stomach, They cause
intense irritation. The elephants may frequently sneeze
out the larvae or pass them in dung. The presence of

large number of larvae in the stomach may lead to

gastritis. ;

Treatment for Oestrid infestation is not very
effective. Preventive measures can be adopted by applying
fly repellant oil(Dikkamali oil) every day immediately
after bath at the insertion of tusks and around the
nails in all the legs,

In addition, many surgical conditions are met with
viz. wounds, abscesses, saddle and hobble galls, bullet
wounds, rurctured wounds, Arthritis, etc.
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pulation,McKay's indicators for sex détermination were

fa) penis sheath of the male;(b)vukva of the female;(c) genitalia,

readily visible during urination (only reliable indicator,

according to Vekay ,wi th very young enimels);(4) general

conformation of the body in adult animals, the adult males

usually heaving a massive trunk base(malmas in Sri Lanka)
protruding as « bulge below and infront of the eyes, a second

swelling around the Wari opening in the skull above the aye,

enlarged parietals and occipetals, Females,according to McKay,

have ea narrower trunk, generally lack the prominent bulge over

the eyes and the swelling of the parietals, The head of the femals

is, thas, more square and relatively more slender in the outline,

Further,Mekey observed a sex difference in the shape of
the back,the female being generally more box»shaped with a

relatively straight back and vertical hindquarters, and the male

tending to have a more convex back, curving more gradually into
the hindquarters,

MeKey's chisf eriterLe for sex determination were

tumescence of the mammae 'n subadult fernies, enlargement of the
head and a distinct penis sheath in the adult Tale, and the

Square back in the adult 'female,

ARGUMENT

This paper suggests that for Asian elephants counting minute
holes in the vide Douglas-Hamtlton,1975) would be
impractical even if they existed Large tears in the ear are
acceptable diagnostic features, as also shape of tail and
aresence or absence of teil hair(MoKay,1973)} Patterns of
lepigmentation ate of little use in the fi eld(McKaysop, cite»

nless one is lucky enough to. see then immectately after a beth,
S Mokey did at tanks

AS an alternative to this attempt at identi fring
idividual slephents ty thelr "untque® features, it is suggestedlat Aglan elephants may be more Gasi identified hy their
"Ypical* features; or,»more precisely,
satures

a combination of typical
present in a single animal, For this the traditional

stem of"points 'evaluation of Indian @lephants can ba a
duable teol, taken in conjunction with such easily identifiable



a unique" features as a large tear in the or any ©

conspicuous physical deformity.
BSERV iN

SOME ASPECTS OF INDIAN ®POILTS" SYSTEM:

: According to the system prevalent in North and North-

East India, tusks ave classified foliowss

A, Accordime to angle eround:

very short
& thi ck; some
times without
recurving)

suff ciently
recurved to
be able to
Carry s

them)

Se
nti fal";

Bloping towards
the pround
Slightly recurved)

AAG

4, Mat or

("ear thadi gger";
going straight
down towarda

too
short, thingatraighti shtusks of no
particular
distinction}

B. Ascordig to plane :

i,
seeds

Le or righttusk higher
than the other}

Ash pats
"heaven& he11";

an ettreme form
151
tusk recurvingtowards the sky,the other goingtowards the ground)



ecordin to patel ielness:
1,Parallel
2,Ch

convergent)

Ly rgent)

De cecording to thicktrass:

aL
bamboo

nin tuske@,like a tube or nad")Kee :
1

E, According to

1,& h ;

av4ng only the right tusk,like
Ganesh, the elephantheaded
Hind deity)

2, danas Ha
CP+

rain en

1, hi 4
bird tei l": short,
upto the*kned)

ee heri Perea tal
longi shpgupto

dum
brogm-tailed .
touching the ground)

Be

or Khar
tas

on 75

K
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(2)
C. ecordi to brush

1,

usually due to
'Ouse: may recover)

wat tai lehair

Ze

4, "Ha f-fish*

Backs are f ed (2)ace in t

1. Dhanu bné

]

ES

3. "Lowepeaked"#3

(1) For tails, C,2,5,4 above sre the present first author'saddi tions' to" the' traditional Classifications.
(2) The Todian traditioual gystem has only two classifications,

as represented by & 2 above,The Burmese system is
mich more elsborate ( ivans,1910), The present system has
been developed by the first suthor from the Burmese systemwith a view to achieving a more detailed and accuratefield identi cation,



4, "Low,drokenepeaked"

5, "Mediumpeaked" f
6, "Medium brokenepeaked"

83, Sloping back

9. Squere back

IV, Body-structures ore Classi fied into the following [ERB
1. MN, oF ov :irs bandh

Huge, compact,rounded body-barrel: thick limbs;

Sloping back ; short) ees 3; massive head ;
most comon in and Cecher, but also

elsewhere,

bench : (Kirgs from Sanskrit mriga (deer}):
Light, flattened body-barrelg light,thin. limbs;

Ty

Ze

jong legs, small head.

bingy : Mixture of Koowean ond real of

Sanderson,i879) Usually longer,less compact body-barrel,
than in a Toomrgh: longer legs, particularly hind-legs;
large Read like a bone-structure heavier than

in a true
4, ("Sig deer") Tell and leggy sbut of
massive build, and tai oc boneestructure, Ten. footer

Indian elephants are usually of this type; most common

fin the sub-Himalayan treck,
5, (lenky, or "weedy" as Milroy calls them)

,tLegey like a r gbut of mich
lighter,ematieted balld,



SOME OBSERVATIONS On THE USE OF TIGER SCENT (URINE)
AND TIGER CALLS AS REPELLENTS TO ELEPHANTS

BY
M.K. CHOWDHURY*AND I. ROY?

Drastic shrinkage of habitat and extension of human

habitation and cultivation cutting through the seasonal migration
routes have placed the elephant population in the sub-montane
Duars and Terai zones in a none too happy position. Tongues of
cropland extending right upto the forest boundaries tease them

constantly and frequently the elephants are tempted enough to
move out of shelter and raid the lush paddy and maize fields.
Being wasteful feeders, the elephants lay waste a far bigger
area of croplands than that they actually consume. In the

process, hutments may also get damaged and human lives lost.
The problem of man-elephant confrontation has become so acute
over the recent past that special efforts like setting up of
mobile squads to intercept elephants as they come out of the
forests into the cultivation and to drive them back into the
forests by bursting crackers, etc. and departmental anchor

mela-type operation (without capture), in which trained kunkis
are employed to chase the elephants back into the forests, had

to be mounted. While both these measures have been extremely
useful in tackling the problem, considering the very long
stretch of boundary that separates the forests and the
cultivations and the frequent scattering of the herd into

adoption of thesedifferent groups throughout the belt,
Moreover, themeasures over the entire area is not feasible.

elephants are becoming increasingly habituated to traditicnal
care tactics like cracker burst, light, fire and shouts and

the more determined ones among them often charge. it was as

such considered necessary to evolve newer techniques for anti

*Conservator of Forests, Wild Life Circle, West Bengal.
"Divisional Forest Officer, Wild Life Division-I, West Bengal.

ary



clephant-depredation works. Erection of fence barrier with

electrically charged wires has been planned. Experimentation

with some forms of natural repellents that can be used either

separately or in combination with other physical barriers has

also been taken up. In choosing the repellents the antagonistic
relationship, often noticeable between the elephants and the

ciger, was kept in mind. Elephants with calves normally fight
shy of tiger and incidents of tiger @epredation on straying
calves, though rare, OCCUL. Since elephants are endowed with

a keen sense of smell and have acute hearing, an experiment to

zest elephant reflex on exposure to tiger scent (urine) and

tiger calls was undertaken. Use of tiger scent (urine and

scats) as a scare device against momkeys, cattle, damaging

crops, is in practice amongst some cultivators of Darjeling,
who collect these from the Darjeeling 200.

Materials and methods
Urine of tiger was collected from pits outside the

cage housing the Ussuri tigers, Panthera tigris longipils et

the Padmaja Naidu Zoological Garden, Darjeeling. The urine

trickles down through 2 drain and collects into pits. The

pits, being in the open, there 1s a high dilution of the urine

by rain water. The urine was collected in jerry cans and

transported to the test site. To record tiger calls, the cats

were provoked to emit short series of growls and snarls,

which were cecorded in an ordinary cassette for about three

minutes. The tests were carried out on departmental eleprants.

The number of animals involved in each test has been shown in

the respective Tables.
For the purpose of testing the reflex of elephants to

different stimuli emanating from tiger, three tests involving

(i) tiger urine, (ii) tiger urine and tiger calis and (iii) tiger
calls, were carried out. For the purpose of conveying the

urine scent, i.e. test (i), two pieces of rags about 9@cm.x6o0cm.
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were soaked in tiger urine and hung on a piece of string at
~bout Im. from the ground level, the string tied to trees at
both the ends. The elephants stood et a spot about 150m.-200m.
away from the place, where the urine-soaked rags were hung and
maderto approach the place at a slow amble mostly upwind. In
all, twentynine elephants were tested on different dates and
their reflex on scenting the urine was noted and ¢lassified
into 'defensive! and 'not defensive'. An animal was reckoned

tell-tale defensive gestures like inward curling of trunk,
snorting and turning tail or backing away from the source of
the stimulus. All other reflexes or the lack of it were
classified as 'not defensive'. The observations have been
tabulated in Table-I below.

Table
Test item-I

aefensive if it tried to shy away on scenting the urine with

Stimulus - Tiger scent (urine)

Slephants tested ' Not defensive . Defensive Total
(1) (2) (3) (4)

adult §
Adult Q
Sub-adult 59

2 4 6

2 9 11

2 5 7

Calves (weaned) 09 3 2 5

2920

For test (ii), an amplifier was kept concealed in a
bush near which the urine-soaked rags were also hung. The
amplifier was connected with a cassette-player, which the
operator, concealed on a machan, switched on as the elephants
approached within 6-8 meters of the spot, at a signal from
the observer. The reflexes of the elephants were observed
and classified into 'defensive' and 'not defensive' and
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tabulated in Table-II below.

Test
Stimuli - Tiger scent, (urine) and tiger call

(1) (2) (3) (4)
Adult ©

Elephants tested Not defensive Defensive Total

5 5

Adult ©
oSub-adult OQ

1 4 5

3 3

1 12 13

Thirteen elephants were involved in this test.
In test (iii), only the tiger call was involved and

thirteen animals were tested. The reflex of elephants to this
stimulus has been shown in below.

Table-Iil
Test item-JIl

Stimulus Tiger call

Not defensive Defensive Total#lephants tested
(1) (2) (3) (4)

Adult 8

Adult Q
Sub-adult 5Q

3 2 5

2 3 5

3 3

5 8

The test sequence. was 3, I, 2.

Results and discussion
Data of responses by elephants to different stimuli

treatments like tiger scent (urine), tiger scent (urine) and

calls, and tiger calls as detailed in Tables I to III were

anelysed.
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Test Defensive Not defensive To tal Proportion of def-
item ensive to total
(1) (3) (4) (5)(2)

29 0 69
13 9.92
13 0.62

1 9

2 1

3 5

In testing the significance or ctherwise of the

proportions from three different test items it wes assumed
that there was no difference between
defensive'proportions in all the test items. Under the said
hypothesis, the test criteria were computed for individual

'defensive' and' not

test item by applying the following formula : -

Pir Pe
1 1. P2902

r
aof ny No

+

Where, Py and Py are the ratios of defensive reacticns
for comparable test items and and qo are the ratios of
respective 'not defensive'to total and ny and Ny are the total
number of observations in each test. is the test criterion.

Test item 1 f = 19 -1.50
e9x31. .5x.5
29 29

Test item 2% = 42 2.
13 43

Test item 3 T= 12 62
62x.38 ..5x.5

A 13 13

The table value of normal deviate at .05 level of
significance being 2,only test iten/Z turns out to be

significant at .05 level. This would indicate that exposure



~@-

to joint stimuli o £ tiger scent and call brings out significant
defensive reflexes in elephants than either the scent or the

call individually, and as such test/Z can be reckoned as a

decisive one.
It appears that the elephants are more concerned and

+h the tiger
react. when they are confronted with bo

scent and call simul taneously and less so when only the urine

4s scented or only the tiger calls are played to them.

Elephants sometimes fol low definite routes while coming out-
tea garden

of the forests at night and raiding crop fields,
The routes could be guarded by

Labour lines and villages.
hanging tiger urine- soaked rags on strings across them and

acorders from hides builttape ©
amplifying tiger calls from

for the purpose whenever a herdor group is seen or heard

approeching. This scare device may be usea in areas which

can not be covered by the anti elephant-depredation squads

or the departmental anchor mela-type operations using kunkis.

The authors, however, aecept the obvious Limitations
The, elephants used for

of the tests conducted and reported.
the test purpose were all domesticated animals having their

Evyen though the
drivers on them for most of the time.

drivers were instructed to sit passively on their mounts as

some human influence on the
they approach the test sites,

can not be altogether
behaviour of elephants during the tests

Pa Nevertheless as testIZ has been able to evoke an
ruled out. thee test animals,
overwheImingly defensive reactions from th

RAGA ula recommend its trial as an anti elephant-
authors Wo

depredation method in North Bengal.
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SUMMARY

Depredations by wild elephants often cause heavy loss
to crops, properties and sometimes human lives in North Bengal.
Various control measures like mobile squads, departmental
enchor-type mela operations employing trained elephants (kunkis)
to drive the wild elephant back into the forests heve been
undertaken and experimentation with fence barrier is under
way. desting the efficacy of tiger scent and call in
repelling elephants was also considered necessary to supplement
control measures. This paper reports the results of
observations of the various tests carried out with tiger
scent and call.
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There was mahout on the animal who was nof allowed to climb down,
400 Sedation satisfactory. -In the first shot! syringe charge was not
17.5 exploded,

105, A55 Satisfactory sedation - operation completed with cammand words,

satisfactory.

» 4,25

4,20
5.20 <x

x

143, A74

100
48

100 4st shot did not explode satisfactorily. Sedation satisfactory,
105
34

92
25

105 Sedation good. But handling was possible only with command works.

80
32

40 ;

X 105
A

X 107
A
X
A

X
A
X 117
A

100
A
X 400
A
x
A
X

34 little success.

43

67

53

27

40

hrs.
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IMMOBILIZATION OF INDIAN ELEPHANTS WITH XYLAZINE AND ACEPROMAZINE
== --

Jacob V.Cheeran, K,Chandrasekharan and K,Radhakrishnan
Department of Pharmacology and Toxicology, College of eterinary

9
and Animal Sciences Mannuthy Kerala 680 651

_
In Kerala a large number of tamed elephants are used forVarinus purposes like timber hauling and in ceromonial andPestival occasions, Most of these animals are tuskers and theymay bolt causing damage to life and property. These aggressivaand uncontrollable conditions is oftem caused by musth cr illtreatment by the mahout, Authors~had sucesssfully immobilizedmore than 15 animals using Nocotine alkaloid, However the narraymargin of safety made the authors-to try a Central Nervous Systemdepressant in conditions where the latent period of setting theaction could be longer and a combination of of Xylazine withAcepromazine was used,

Xylazine in solution (100mg/m1) as wall as power Wags

Xylazine was given i n a dose rate of 84mg. to 143mg/ton and
Acepromazine 10.5mg. to 74mg/ton depending upon the situation.

used along with acepromazine injectable solution 20maq/ml). The

BN

Sedative doze of Xylazine For elephants recommended is 80 +
140 mg/ton. and of Acepromazine 50 - 60mg/ton.

A combination of Xylazine with acerpromazine far immobili-zation had been recommeded as 100mg Xylazine x 25mg, Acerpromazine/ton, From our experience it is Pound that a higher doseis required for immobilization. In all the experimonts the
Xylazine was sparingly used while Acepromazine was liberally used

paucity of the 1st chemicai and the availability of 2nd
chemical,

Xylazine acepromazine combination has been used by the
authors in elephants on several other times for surgical inter-
vention and transportation.

The animals were shoot on foot using Palmer's extra long
range projector.
1. Minimum of 100mg. Xylazine/ton and Acepromazine 40 - 50mg/tonis required for immobilization.
2° From immobilization as well as from other experience from

using these drugs, it is noticed that anwmals after injectionif exposed to direct sunlight (in animals whete injection were
given in the morning) leison suggestive of photosensitization
may develop, This is more suggestive with Acepromazine,
Irreversible penis relaxation was noticed neither in the
immobilized animals nor in other animals in which these
drugs were used for surgical proposes. But however penis
remained relaxed for more than 24 hours in certain cases,
One animal showed hyperthermia and discomfort and delirium
like symptom when exposed to sunlight for few hours which
was relieved by cold shower,

4,

Latent period is considerably long from 4 to 1 hour for
deep sedation to set in,

responded Pte and to familiar6 Even in deep sedation animals
handling and commands (handlifg by and reacted to
strange handling.
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7. Aseemingly sedated animal can exPlosively be aroused whenapproached,
8. animals sometimes be aroused although

sedatedHeavly
80mg/ton mayftnd useful,

9. In these dose schedule and ratio combination,of these chemicals in wild elephants is doubt?
the utility

is a safe and useful combination provided immobili
ul. - But this

not urgently required, zation is
10. Probably higher ratio-of Xylazine may have to be used in wildelephants for a better result,
11. The result of these combination which. given ANAESTHESIA andanalgesia for sur gical procedure retaining righting reflgesis highly useful,

eee

DOXAPRAM in doses of


