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Fhe Indian elephant has beew revered for eons. Far from being o
@rain on himan socfenies. elephants have always felped to moin-
rain and enhance ife forests i whicht they iive. Thev depend on
water sparces for thelr survival. But conversely, their habilats
invarigbly help inaintain the hydeological balance and thug
enhaitce the water supply of dowrstream areas, including those
used by huinans.

Wi NCSTCHOANBILLSERIES



Tahle of contenis

The Indian Elephant

Editor’s note vili
Publisher’spreface xi
Author’s Acknowledgements 13
lnioelephant countsy 2
The very beginning f
Yesterday and today 5

Whers ¢an you see the Indian clephant? 10

The family life of clepharts 131
Fiading anew home i3
Mesth and the art of good breeding 37
Erglogical adaptations 26
The Grass-eater’s burden 28
No threat but mman 48
Anrexures:
1. Differences between Asian

and Africanelephants 56

2. Popuiation estimates and

distribution of the Asian Hlephant 58
3. Capture and training of elephants 6
4. Radio-telemeiry and elephamnts 63
Index 78

THE INDIANELEPHANT



Editor’s Note

The Bombay Natural History Societv {BNHS) has beena fount
of knowledge for over a century. [t has created and nurtured
thousands of naturalists fromall walks of life. Today the Society
continues to add to the body of information gathered by all-time
greats such as R.W. Burton, E.P. Gee, J.B. S. Haldane and, of
course, Dr. Salim All, the ‘Grand Old Man of Ornithology.” Long
before the subject of eavironment had become fashionable;
before the word biodiversity had even been coined, the study of
nature was a mission for hundreds of BNHS members. Intime
this enduring instisuiion gave birth to an amazing network of
amateur naturalists. Theirprime joy, apart from tramping India’s
wilds, has always been to share theirexperiences, knowledge and
information about nature with others.

It is in this coatext that the production of the NCSTC-EORN-
BILL series shouid be viewed. Indiais losingits natural wealthat
afrightening pace and itis vitai that decision-makers are exposed
to the very real value of the ecological assets being lost to the
nation. It is equally important that the rationale for wildlife
conservation is urderstood. Humans, for instance, do not possess
the techrology to re-create the millions of hectares of natural
forests, grasslands.and wetlands we lose each year.

To maintain andtoenhance the green mantle, which protects our
soils and our water sources, we need the elephant to transport
mango seeds. We alsoneed chitalto carry grasses from one part
of the forest {othe other as we do thetiny leaf warbler’ s non-toxic
‘pest control’ contribution. The cleaning service performed by
turites and crocodiles, frogs and the larvae of dragonflies helps
make the water in our lakes and rivers drinkable. Every creature
on Planet Earth performs a useful ecologicai role... save for Homo
sapiens.

We probably started out right, but our capacity for abstract
thougiit, our intellect and our relatively recent perchant for
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consumerism. have lulled vs into the misiaken belief that wecan
escape the consequences of the grevious demage we Inflict on
ecosystems and species. With each forest we lose, each river
we degrade. each mangrove and coastline ecosystem we alter,
the viability of the Indian subcontinent 10 sustain fuiure Indians
isdiminished. Simulianeously the quality of 1ife of perhaps over
100 miilicn earth-people: among them, fisherfolk, forestdwell-
ers, nomads. and pastoralists... is lowered and their security
compromised.

This latter aspeci of the environmental and wildlife movements
hasenly justbegunto assertitself in ournational psyche. Young
peopleeverywhere, social uctivists and human righis groups are
fast recognising that protecting forests for the tiger, rhing and
elephant automatically serves to protect both forestcultures and
resources for communities which live outside the market sys-
rem.

Inthe coming days this new partnership between naturalists and
earth-people is destined to play a vital role in defending wild
India. Towards this end individuals such as Ajav Desad have a
crucial roie 1o play as disseminators of scientific information. If
the NCSTC-Hornkill Naturai History Series manzges 10
enhance the ecological iniformation base of such initiatives and
to replace pure sentimentalism with pragmatism in the battle to
save nature... our purpose will have been admirably served.

Bittu Sahgal, Editor
NCSTC-Hornbill Natural History Series
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Publisher’s Preface

This is one of a serizs of bookiets that have beep in the making
for years! The wait has been worth it... both in terms of the
contents and the ract that we have bezn able to win the
involvement of the most authoritative authors on the various
subjects chosen for the titles in the National Council for Science
and Technology Comraunication, NCSTC-HORNBILL Neatu-
ral History Series. NCSTC and the Bombay Natural History
Society (BNHS) joined hands to bring the science of natural
history to young people though adults too are sure to relate to the
style and straightforward presentation. We intend to produce
meore titles each year to cover as wide a spectrum of nature as
possible. We expect the publications to serve the dual purpose
of disseminating information and keeping an arciiivai record on
the eve of the next millenium.
We wish to demystify the subject of ecology... 10 make it both
understandable and acceptable to Tndia’s future dacision-mak-
ers. The inter-relationships, the complex webs of existence, the
conwentious and confusing environmental issues... all these will
need to be understood and grappied with by tomorrow s citizens.
To the extent possible we have stayed away from scientific
jargon for obvious reasons. We did not wish this initiative o be
reduced to an isolated ‘lesson’ of the kind one often sees being
tazght in our schootls and colieges.
Inthis book you will be introducedtoelephants... how they relute
to iife in India, their ecological role in nature and the severe
threats that loom large over their future. Ajav Desaihas attempted
to presenti the elephant within the larger contextof the ecology of
the subcontinent. We trust that this (and the other 3tles in the
series) will encourage readers to scarch forthe larger picture, the
totality of inter-relationships... and thus better understand our
own rele on this planet.

Dr. Narender Sehgal Series Publisher,

Divector Vigvan Prasar, June 3, 1997
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Into elephant country

We had been walking ali morning and by two o'clock in the
afiernooen the sun was decidedly hot and unpleasant. Having
covered over |3 kms. of harsh but beaatiful terrain, Channa (my

racker} and @ were tired and tha cool shade of the nuflah looked
espectally inviting,

1 hugried forward and entered the rather deep nuflaii ahead of
Channa so that I'd get the best spot 1o lie down. As Ipasseda
small bumboo clumg. § pushed aside a thin stem and letitswing
back after I had crossed. Suddenlyv E feitsometlting hitmy hand.
Notebook. per and binoculars, all flew out of my hand as the
thoughr flashed through me: “1" ve been shotT" This was not such
impossibility inremote elephant-inhabited areas that are, often as
not, frequented by poachers who are unfazed by death ~ animai
or human. In an insiant. [ thought back 10 the time when triends
in the Karnataka Forest Department bad come close to taking a
saot at me. mistaking me for an elephant poacher escaping inio
Tamii Nadu. Fortunately. the Directorof Bandipur Tiger Reserve
recogrized me then (he wasusing the binoculars). Asitturnsout,
Fwasnotthe tarzat of abullet thistime either. There wasnoblood
onmy hand. but itcertainiy felt like it was on fire. Something had
bitten me! With a wry smile Channa pointed out a wasps’ nest
tome. Notthat he needed to show it to me. [ had already put two
andtwotogether. I wasusedto quick thinking, asit wasasusvival
art in the forest.

The wasp bite hurt, my empty stomach ached and the merciless
summer sun bore down on us with all its fury. We had to walk
at least another 10 kms. before we could get foed or water. [t's
atough life inthe jungle. For the hundredth time [ asked myself
what [ was doing thers. And the answer came: “Elephants!”
That’s 1. That one word seemed to justify everything.
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fbue eft by elephants in the Balphakram
If we degrade their habitats... the




A large male elephant in musth, a condition which involves a sharp
increase of testosterone levels in the blood. Testosterone increases
sperm production, sexual drive and aggression, all of which are
favourable for successful reproduction,



Elephanis fascinate me. 1have lived with them und smedied them
forover i1 vears, yetthey continue to arceze me. Imnot zlone.
Elephants have fascinated mankind perhaps rmore than any other
species of animals on carth. Stone-zge cave paintings show
peopie hunting elephants and today almest evervone on sarth
knows atleast something abotitelephants. Inthe East, clephants
have become an inseparable part of our life 2nd cultere, This is
especially true of India where elephants are an integral part of cur
everyday fives.

Ganesha, the elephant-headed son of Skivg and Parvedi, one of
the principal Hindu deities. is worshipped asthe God of Wisdom
and Remover of Obstacles. The fesival of Ganesha is a
particularty happy time for chiidren, when homes are decorated
with lights and sweets are distribated, Finally —big and smali,
painted and bejewelled idois of the elephant-headed Ganeshe are
taken in processien for immersion.

The carliest known domestication of elephants dates hack o the
Indus Valley Civilization over 4,000 vears age. However there
1sapossibility thatthey were being tamedeveneartierinscuthern
India 2nd Scutheast Asia. Inthe industrial West, the elephant has
universal appeal though it was neveringrainedin their culture or
fives,

Despite the long and close association man has had with the
elephant, rmost people know Hitle or nothing, however, about its
natural way of life in the wild. And fewerstiti know that desperate
tast-ditch battles are being fought to save this wonderfu! animal
and its habiiat from potentiai extinction. This is not to say that
nothing has been gleared of its behaviour. Gverthe years, bits and
pieces of its iife have indeed been put together. But the picture
thatemerged was more in line with the story of the six blind men,
Eachtouched adifferent partofthe elephant and tded to desceribe
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what it was like. One touched the fiank and claimed that it was
a wall. The second touched the ear and said it was a fan. The
third cizimed it was atree after touching its leg. The fourth thoughi
itwasasnake, aftertouching #strunk. The fifth said itwas aspear
afier feeting its tusk and the sixth stated that the elephant was in
faci rope aftertouching its tail. We have afotio learn aboui wild
eiepnants, but T would like to share here some of the information
Ihave collected sothat pieces can befilled inthe jig-saw ofits life
story.!

The very beginning

Present-day eiephants evolvedoveraperiod “Flephants
cf 30million years from smali pig-like ances- have fesci-
tors known as Meeritherinm. Thisis notall nated man,

that surprising when you consider the fact  perhiaps more
thatthe iny hyrax, isacloselivingrelativeof  than any other
the modern eiephant. From the basic features animals.”
of the Moeritherium evclved the Order
Proboscidea {trunked and tusked animals) to which elephants
belong. Many families evoived and became extinct over this
period of ime. They included Gomphotherium. Plarybelodon,
Ambelodei and Deinorherinm, which differed in size, structure
and tusks.

The family Elephantidae to which the African Loxodonry
africana and Asian elephants Elephas maximus, belong evolved
around five million years ago. Several species evoived and
became extinct in the evelntionary line leading to the Asian
elephant.” One of those that became extinct was the dwarf
elephant F.faiconeri, just one metre tall at the shoulder. It Yived
on the Mediterranean Islands.

The largest of all elephants and one of the earliest known
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mammoths was Flephas rrigontherii, it was 4.5m. tli at
shoulder. Watching aherd of these giants musthave beena truly
magrificent sight, Of all the extinct early clephants, people are
most familiar with the Woolly Mammeth, It was almostthe same
size asthe Asian elephant (3m. taliat shoulder) butcovered with
thick long dark hair. It had five-metre-long spiralling tusks.
Mammoths probably usedthese huge rasks to ciear the snow off
the ground so that the fodder undernzath became accessible. In
all extinct elephant species the tusks were essentially used for
assistinginfeeding.

‘Woolly mammoths have been widely iilus-

“Ganesha is trated in Stone Age cave paintings over
worshipped as 20,000 years age. Carcasses, some of
the God of them nearly infact, have been found in
Wisdom and Siberia. Sizeable quartities of tusks and
the Remover of  skeletons have also beea unearthed in
Obstacies.” these frozen regions. All these findings

have made the woolly mammoths among
the best-known extinct elephants! The thick hair and 2 layer of
fat allowed these creatures to survive in the extrems cold of the
Ice Age. Butthey were unable tosurvive hunting pressure by man
and became extinct 10,000 years ago.

Though tusks are automatically associated with elephants, other
dissimilar animals also sport them. Tusks are actually enlarged
incisors composed of dentine. The cap of enamel over the dentine
wears off. Usnally one-third of the tusk lies within and is deeply
embeddedin the skull. The rootend of the tusk is hollow and filled
with vascular tissue, which extends forward intothe tusk toa poing
justbeyond thelip line. Calves have milk tusks, which fall off after
the first year.

What really sets elephants apart from other animals is the
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distinctive trunk. Thisvitaltoohisacombinationof noss and upper
fip and forms an clongated mobile organ fhat also functions asa
‘hand”. The lephant makes varied use of its trunk. though its
hand functicn isat-importentas the ela-,phe_nt wouid he unable
faed without i, It is also used indrinking. bathing {(water, mud
and dest baths), communication {sound, o dig holes in dry
riverpeds mrench sub-surface walerand 43 on awesoms weanon
of seli-defence. Biceedingty sénsitive, the oruni functions a5 a
tactiie sense organ as weli.

Yesterday and today

-~
i

he Asian elephanis were once widely dig- me
tributed throughout southern Asia. iney “What reaily
were found as far west as Syria. The gers efeplhants
piian Pharsohs used to huat both the apart from

: sonant and the Asian clephunts.  sther aninals
Emm ng, capiurs and the spread of human  is the distine-

setilements led to their extinction in Syria. five frunk.”
This trend continuzs and today the westem- :
most dfitﬁbu' ionof Asianelephantsis in Uttar Pradesh {the Rajaji
and Corbett National Parks) in India. In the Basithey are found
Lpto Inao»Chma. Bus their range has shrunk to a fraction of its
original size and most of what is left is fragmented.

In India they were once found throughout the subcontinent,
including the present-day Gujarat. Rajasthan, Punjab, Madhya
Pradesh and Andhra Pradesh. It iv difficul to oven imagine
elephants iz States like Gujarat and Rajasthan. bui the factis that
they didroamthese States intbe not too distant past. Evenasiate
as the last century they were found in Punjab, Madnya Pradesh
and Andhra Pradesh. Today they are locally extinct in all these
states. In recent years stray herds have wandered into Madhya
Pradesh and Andhra Pradesh from neighbouring states, but these
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are just problem herds which have left their normal ranges and
wandered ofl 1n search of survival inbetter habitats than the ones
from which they were driven by hengers.

Whatwas it that led o this drastic decline in the distribution of the
Asian eiephant? The answer is simple: What happened in Syria
happered everywhere. Hunting for ivory and sport and capture
for domestication {or work and war depleted elephant popuia-
tians. Their range and numbers were further diminished when
expanding human settlements and agriculture ate into thair wild
tome. Inevitably, elephants were gradually exterminated from
these newly setiled areas. Kautiiyoinhis
manuai onstatecraft, Arthashastra 300

“,}; éhan i,

the Moghul BC o 300 AD), sta*es‘unequi\-'océlfy that
Emperor had elepnants.shmi-u beeliminated from river
12,000 war valleys with human settlements.
elephants in iephanis have been Killed inlarge num-
his army.” bers for sport, ivory or just to eliminate

them from t‘“e proximity of agrienitural
seitlements. Bounties werepaid forkiliing them arcund agricui-
iural areas and theusands were shot dead to protect crops. Stili
more were captured and enslaved. The level of demand can be
gauged by the fact that elephants were even impoerted from Sri
LankaintoIndia. Jehangir, the Meghul Emperor was teputed to
have had 12,000 warelephantsinhis 2rmy and 40,090 elephants
in his whole empire. That is about the total number of wild
elephants left alive in all of Asia. The Khmer rulers outdid
Jehangir. By some accountsthey had & stable full of anincreditle
250,000 elephanis!

Killing and capture on such a massive scale reduced elephant
numbers. And the growing human population with its demand for
more agricuitural land only further encroached on ejephant
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habitats. These two factors have reduced the once widely
distributed and abundant species to its present status as an
endangered species. Today habitat loss contintes 6 be a major
threaf to the few rernaining elephantranges.

Where can vou see the Indian elephant?

Four separate eizphant populations have been identified: The
southern population in Karnataka, Tamil Nadn and Kerala (some
straving from Karnataka and Tamil Nadu into Andhra Pradesh}.
The northern popalarion, which is restricted to Uttar Pradesh
{mainiy Rejaj and Corbett). The cental
population is mainly centered in Orissa, with
a few animals in Bihar, And the eastern “Killing,
populationistebe found largely in Meghalaya, capiure and
Assam and Arunachal Pradesh. Smealler wusurpafion of
nurbers are, of course, found in West Ben-  elephant lands
gzl and in the other Northeastern states. khas harmed
their interest ™

In South India it is possible to see elephants
i the thom forests at the focthills of the
Western Ghats, Here they are fipe-tured to survival in a harsh
environment where food, water and shade aze all at a premium,
The extensive dry and moist deciduacus forests of the Western
Ghats support laree elephant populations. This is probably their
most secure home, though here too there are problems galore.
Dry season fires, for instance, play havoc in the ecosystem
causing elephants to face a resource crunch till the rains arrive.
Controlled early burning coupled with better fire controi measures
could definitely make the situation better forelephants. Elephants
maks use of similarhabitats in the Fastern Ghats, thovgh they are
notas abundant as they are in the Western Ghass. Heretheirrange
has become highly fragmented and they face 2 bleak future,
Perfups the fiest elephant sightings are availabie in the Nilgiri
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Biosphere Reserve and the Periyar Tiger Reserve. In Central
Indiaelephanis cocupy sai forests and the Simlipal and Palamau
Tiger Reserves are among the better places to observe the
pachyderms. Innorth India too elephants can be seen in the sal
glades of the Corbeit Tiger Reserve. The Ceniral and North
Indiun populations live in habitats stmilar to, but more hilly than,
the deciduous forests of South India. Everywhere, fragmenta-
tion, degradation and poaching threals loors large.

Almost nothing can prepare you for the experience of watching
elephantsinthe grasslands of Manas and Kaziranga. Here entire
herds can disappear i moments, swal-

“Everywhere lcwedfby tali ]frl‘ephﬁnt grass. The ever-
o TS gty oy e

fragmengaagﬁy S;:en O.?SEBO %‘)\'.?IU.LI- d;ldNDﬁhe‘&bh India

degradation offer the least visibility to those in search

and the threat of el_ephant sigh_tingsA Getting even a
fleeting glimpse is often just a matter of
iuck. Elephunts exist at low densities in
evergreen forests as most of ihe plant
biomass is tied up in hiuge rees naccessible to elephants. The
Northeast Indian elephant population faces a multitude of prob-
lems. Todeforestation. fragmentation and degradaticon, is added
insurgency and conflict with iocal human populations. ki the
crossfire between habitat destruction and poaching a question
mark hangs overtheir future, Sanctuaries and national parks can
certainly provide welcome space forelephants to find a temporary
reprieve from extinction, but what they really need is protection
on the outside.

of poaching
looms large.”

The family life of elephants

Elephantslive inamatriarchal society where the oldest famale is
the leader. The earlier belief about herds being led and defended
by the “herd buil™ is little more than an old wife’s (read shikart)

THE INDIAN ELEPHANT 1



tale. Males leave teir natal families after attaining puberty ard
ther lead more or less solitary lives. They form transient
associations with other males or with herds of females they may
chanceupon. Withcutadoubt, the mairiarchal society is the kay
1o the survival of elephants.

Elephan: populations are composed of several clans and solitary
matles. Clans are groups of elephanis (adult fernales znd their
offspringwhichmay berelated to cach other. Memberscofaclan
will mingle andform associations with othersinthe clan. Different
clans or members of different clans, however, do not associate
with each other. Though association be-
tween clans has been recorded in Africa. I “The Birth o f a
have never observed this personally in a sibing helps

whole decade of study in the Nilgin: Bio- prepare the
sphere Reserve. The clans Istudied invari- female caif to
ably avoidad sach other. play the role of

allomother.”

{lans basicaliy represent large extended
families but it should be pointed cut that
within the clan all members de not associate with each other
egually. Some develop specizl affinities and can be seen
asscciating with each other more frequently than with other
members of theirclan. We define these as bond groups that are
actually made up of several family units with a special bond
between them. These farpily units comprising adult females and
theirdependentoffspring are seldom seen apart fromeach other.
Elephant calves are prepared for their role iz elephant society at
anearly age. Differences betwesnthe outicok of male and fernale
caives become very evident with the arrival of a sibling. The
intercaiving interval in good habitats. where food is aplenty and
herds feel secure, is about fourto five years. Veryrarely does the
mother ailow the older calfto suckle after the birth of the new caif.
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Tothe femaie calfthe birth of asibling 1s 2 momentous cceasion.
She adjusts tothe weaning quickly and generally becomes helpful
withinthe family, preparing o play the role of an allomothes. This
behaviour has a purpose as it helps the young femaie to develop
the traiis raguired 10 be a suceessful mother in later Efe. The
mother also benefits, as she gets more time to devote 1o herown
weli being since the older sibling islocking afier the rewest arrival.
At timas aduit females who do fot have calves of their ovn wiil
actas atlpmothers, butthisisnot common. By #nd large subadult
females play thercle of allomother. Studies tit Africareveal that
calves survive better when they have
allomothers around. Clearly this

“For the male behaviour is vital tc elephant socicties.
a new sibling

Feans compe- remale calvescontinuz to live and grow
fiion. He will intheirnatel bond grouptiil they become
not take well fo adults andhave family units oftheirown.
weaning.” They may in fact spend theirentire Hves

in such a group. Ceological stress may
sometimes iead to competition for resources between the voung
adult female and her mother or with other bond group members
and this could force hertoleave the bond group. Such an animal
will obviously try and form her own bond group or joir another
one, but she will first do everything possible to avoid being
disconnected from her original companions.

Unlike females, male calveslook upon the arrival of 2 sibling as
competition. And why should they not? After all they almost
instantiy lose access to their mother's miik. They donot take to
weaning with any dignity anc often the mother has to use force
to weaning them away. Once weaned, males take absolutely no
interest in their sibling and what is more they contribute nothing
tothefamily. They stitl enjoy the protection ofthe herd, however,
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even as they begin to associate and play more with other males,
especially those that have also been weaned.

Weening understandably leads to diminished dependence onthe
mother and this in trnis the signal to start moviag about with other
bond groups within the clan. All the while close {inks are still
retained with the natal bond group. Atthis pointin their lives they
are still too defenceless to be incdependent and are vulnerable to
predation. They therefore continue 1o siay with their natal bond
group. Tigers would conceivably be able to take unprotected
elephant calvesatthis pointintheirlives. By thetime malesreach
the ageof mine orten they are already too big "

for any tiger. Around now they are able to “Dispersal
free themselves of the dependency of the prevents males
bond group or clan. from coming
The young adult male alsocompetes with the it contact with
adult females and their dependents for food. cé’csel J e‘mai;e

relatives.”

In anv event his energy reguirements are
much greater than that of a female his age.
My studies have shown that juvenile and sub-aduit class males
spend more time feeding and nlaying than do fernales of the same
class. Unable to dominate aduit females at this stage, the male
drifts further and further to avoid compeiition. He is gradually
breaking away from the herd and is now on the way to total
independence. Perceiving clan members to be competitors he
leses all basis for following the clan on their seasenal and lacal
migrations, {first recorded malesbecoming indeperdent of their
clan when they were inthe age group of nine to 12, with the male
staying behind when the clan moved on. Nevertheless, not all
contact with the clan was broken at this poini as young males
continue (0 reivmn to the clan coften. By the age of 15 male
association with the aatal cian Is irregular at best.
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This separation actually brings them in contact with a larger
segment of the local elephant population. This would not have
happened if they had remained in their natal clan. By temporarily
associating withnew clans and foilowing them, the males getto
explore areas outside their natal homerange. Giadually, thisheips
them establish a new home range of their own which may partly
overlap or lie tctally outside theirpatal home range. By thetime
they are 20t0 25 years of age they will have formed their own new
homerange. This will expand as they grow oider and come into
mustizegularly.

Finding a new homme

[13 -

/! a}vemie d The process of moving outof the natal home
IRGLES SPER range and forming 2 new home range is
more firme - oy .7,

i J called dispersal. This phenomenon s im-
f E; it a;z ' portant to elephant populations. Although
peayt ?g {:an the main cause for dispersal is admitiedly
females. the competition for rescurces, the real ben-

efit is avoidance of inbreeding. Dispersal
prevents males from coming inte contact with close female
relatives.

Digpersal aiso helps maintain genetic variability in elephant
populations. Thisis one of the reasens that secure Jand corridors
between sub-populations of elephants are so vital. Small sub-
populations that are cut off from other populations tend to fose
their genetic variability as nonew genetic material can beinfused.
What 1s worse, inbreeding also takes piace as males, which are
prevented from dispersing, begin to mate with related females.

Dispersing males will test their strength through play fighting.
New dominance hierarchies are thus established without the risk
of serious injury. Play behaviour, primarily play fighting, is
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tinporiant io the development of the male sociai organisation. The
new hierarchies helpaveid serious conflict when there is compe-
tition for resources. In fact, only when they compste for an
cestrous female, do males fake their fighting serionsly. Thisis
iikelvio occur when twomales of similar size, or males insmsia,
compete.

After they hecome indeperdent males live largely solitary lives,
forming termporary associations with ather males and clans thas
they encounter in their range. Their assoctation with females is
meinty for breading. Meales and females differ in their requtre-
menis forresources. Theirlarge body size —
25 to 530 per cent larger than the female — “After they
their solitary nature and the advantage of
having no dependents, allows males to sur-
vivesuccessfully eveninpoorhabitais. Their

become inde-
pendent, males

. B oo will live
requirement of food, water and shelter s less largely solitary
than those of an average female herd of say lives ™

eight. They are aiso abie to tolerate greater
strass than females and calves.

Czlves are particuiarly sensitive to adverse conditions and eco-
iogical stress (heat, food or water shortage) leads to higher calf
mortality. For the females, reproductive success means the
successful raising of calves. Se femaleshave to select areas that
are suitable tocalves, even though ontheir ownthey would be able
to survive in pogrer habitat conditions. Fhus, females must be
more discrininating in their selection of home ranges. This is
fundamental to the success of elephant societies.

{nnature the wheel of fortune kzeps twming. The avaiiability of
feading grounds, forinstance, varies over the year with seasonal
change. Similarily. over the vears, climatic changes will affect
habitats and thus the ecological security of herds.
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Long-lived animals like elephants must leam to cope with
variation in habitat guality and the cvailsbhi® ty and distribation of
key resources. Te be successiul, females must therefore acquire
anintimaie knowledge of the rescorces avaiizble o them within
their home ranges. .. in good and bad seasons. This knowledge
can be acguired only throughk years of learning and it ix passed
downiromolde rtm*oungergmmalq intheclan. Thisisone very
specific advantageiofemalesthat stay on with the matrisrchand
the clan.

Asthe learning process continues they witi zlso breed and, sgain,
the knowledge of the mattiarch comes ¢

“The gvailabil- Il}c fure in ensuring that new arrivals are
ity of feeding even a:r: extrz edge on survival through
grounds varies £r0up ﬂe*i‘rzca Thus, ihe choice 1o ‘;’a.}-'
over the years with the clan benefits ot just the indi-
with seasonal viduad, bt another generation. Asstrvival
change.” strategies are passed dowr from genere-

tzonto generation the role of the mairiarch
as a storchouse of information becomes plainly obvicus. Any
famale choosing to break away on herown would be expesed to
atrial-and-error processtoensure her breeding succass and this,
clearly, is not her hest option.

Musth and the art of good good breeding

The male social crganization is geared primarily towards &
stzategy for reproductive success. Their larger anergy raqguire-
ment forces them to Jeave family groups earlier than females,
Their largsbody size ellows them to withstand adverse conditions
and thus toexplore and 2xploitnew areas at comparatively lower
risk. By establishing home ranges away from clan they avoid
inbreeding by the time they are ready to have offspring of their
own. Males become sexuvally mature early . . records suggest this
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canbe 2s voung as [{or 12 years. Butthisdoesnot suggest they
will be able to mate successfully inthe wild. For this they must
wait til} they are much cider. In apopulation with anormal male
to female ratic {ne poaching; it is unlikely that malzes below 25
vears will ever getachancetomate. Olderhuiis wili preventthis
as they wil! assert their hierarchical stotis.

Perhaps the most fascinating aspect of adult male elephant
behaviouris the phenomenon of musth, acondition in which the
male elephant exhibits noticeable physical. physiclogical and
hehavioural changes. Atthistime, externaily. themale’stemporal
giands, which lie betweenthe eves and ears,
sweliupandsecrete afluid. Hewilinolonger  “Riusih is ke
unsheatnes his penistourinaterinsteadurine  pog¢ fascina-
wiil keep dnbbung Ieaving hothhis penis and [;ng aspect Of

his hind legs urine, almost constanily wet adulf male
Both the temporal gland fluid and the urine elephant
have a strong. pungent smei. In the fis} hehaviour.”

whenever I have come across the trail of g
musthmale. itwasalways the smeilthat first caught my attention.
Butthese are only the external manifestations of the changes. The
sharply increased levels of testosterone inhis blood govern the real
transformation during mudsth. Testosterone increases sperm
prochuction, sexual drive and aggression, all of which are favourable
forsuecessfol repreduction. There has been some debate about
whether or not musthis related 1o mating. My studies, however,
show that reproduction is its only function.

The physiological changes in the body induce a change in the
behaviouroftheelephant. The increase insexual drive resulisin
his wandering overlarger areas insearch of females. Homerange
sizes during rausth are greater than normal. Males will alsc eat
less during st .. basically because the food imperative must

18 NCSTC/HORNBILL SERIES



cempete with another powertul urge. Musia males associaie more
with female herds ihan non-musth males, Though most matin

are by musth males, this does not mean that non-susth maies
cannot mate successtully, But sech success is rare.

The conditicn makes maies more aggressive and conflicts aver
pestrous ferales are all too often between musth mailes. Ishould
make itclear that aggression does not mean that the huge animals
go about spoiling for a fight. Rather it suggests heightened
conﬁumce and a preparedness to commit Bim to combat if
challenged. Ironically, because musth males often ignore the
presence of humans, some mistakenly

“Musth males interpret this asasign of non-aggressive-
associate more ~ "CSS!

with female While in rusth acaptive elephantis more
herds than likely 1o strike out at his human masters,
non-musth especially if the mahawat is one that iil-
miales.” treats his animal. This is because the

‘normal’ submissivensss gives way. 1o
domuinance over the one whe threatens him, Insuch z situation
the ciephent reacts in the only way itkrnows... combat. Unfor-
tunately for the smahawal it 1s an extremmely lopsided encounter.
Elephants in this state have been known to go on the rampage
killing or maiming any and everyone itencounters, perceiving all
humans as a threat {0 its dominance.

The swelling of the temporal gland, the amount of gland fluid thar
flows out and the dribbling of urine are ali related to the age and
size of the elephant. Males come into musth between the ages of
15 to 20 years. But at this stage they have neither the temporal
giand swelling nor the phenomenen of dribbling vrine. They do
however secrete some fluid from the lemporal giand, but the
process lasts no longer than a week. Males in this size category
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rarely 2et {o mate. as they cannci compele with the clder males.
They will howsever Ty to sneax a maling opportuntty when an

oldermaleisdistracted. but the chances are the female will reject
hisarmorous advances pref=ring o accept genetic material from
amore poweriul. clder maie.

The intensity and the duratic rusthincreasa Ul the animal is
bepween X3 and Xvearsoig Nowcic:m‘:?gnsortempomi swelling
are visthle along with 2 good fow or temporal aland fluid, The
arinbiina of urne -ﬂwt‘bt.f’ln\«ﬂ(i he zmmalcould welistavinthe
sasisth stetefor fourto six weeks. Males i this age category usualiy
come intonestawhenoider males ere not in
musifi. This pives them o more competitive “A smaller

naccesstoremales, A stighily smailer

'—J

L M R | T AN T sy

male in musth

msic.in!}fufsm cotiid po»;bl_\ r;um*: 4ic o could
marginally larger nen-piasth male. S

ginaityl Gominate a
Once males reuch the age of 10they sre i larger noun-

different class alicgether. Theirbedy bulk  musth mafe.”

cand e guantemot fuid O T

novs really build

fowing from theemporal gland ishuge, Theclassic smeliofurine
and smusih) h..’.ngw heu\ vintheair, Anyone familizr withelephants
will recogitize itand itdoes tend to send achill dowa vour spine
when you smell it ai clese quarters. Meeting a large aggressi
male tn full maussh in o dense forest is not my idea of fun. Musth
pericds may now last from three tosix months and may eventake
place twice in one year. The longest period in musihk 1 have
recorded isoverfive-and-a-haif monthsinthe case ofavery large
single-ruskxed45-year-old mmle.

Suchanimals arethe ones responsible formost soecesstul marings
and itis oot surprising that they come into musth when they are
in peak body conditton. Dominance in elephants is basically a
function of body size and condition. Musth does bring about a
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An elephant sprayvs his back with dust to keep away parasites and to
counter the heat. Elephants will also cake their bodies with wet mud at
water holes. The wrinkles in their skin help to retain the moisture and
thus keep their bodies coaler for longer periods.



The author is seen tracking a collared elephant in the wild. Radio-
tracking has enhanced the accuracy of information collected from the
field and thus helped land managers make better decisions



change in the established dominance setup but things revert to
normal onee mustit is over.

Aswehave seenmusthis very eneigy expensive forthe male. He
must reduce his feeding, yet increase the amount of energy
expended Lo roam over exiensive areas 10 locate clane and
cestrous females. It stands tereason therefore that a greater body
stze would result in the male being ebleto withstand greaterenergy
loss during musth... forlonger periods. Since the largest maies
are able to sustain srusth for the longest periods they are the ones
that enjoy the greatest breeding success,

Asthe maledribbles urine coniinuouslv it

“Fhe longest loses a iot of water. Since the urine acts as
period of ascentsignal, males in full musth generally
musth that I aveid entering water and bathing as the
recorded was scent would be washed away. Loss of
five-and-a-half  wateranddecreased heatloss(nobathing)
months.” alsoinfticts stress on the body. Malesthat

gothrough long periods of musth canlose
overtenpereentof theirbody weight. Larger males with greater
body reserves are able to sustain musth for longer periods than
younger and smaller males. After susth the weakened males
retreat to feeding sites and concentrate on feeding and recovering
their bedy condition for the next pericd of musth.

Musth males don’t just wander around at random heping to find
cestrous females. Just as females have intimate knowledge of
their home ranges, males 2lso know when and where gifferent
clans operate in their home range. As clans show strong fidelity
totheirhomeranges and the seasonal ranges within it, males know
exactly where to find the female clans. During musth, males
search purposefuliy for oestrous females within the home ranges
of known clans. It is known that the temporal gland secretion
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{{iuid} und the dribbiing urine function as an olfactory signal.
Researchers hed suggested that this was a male 1o maie signal,
where a bull inznusth would signal to others aboui is condition
and warn them. This sigrial was supposec to keep other males
away from the muesth male and thereoy eliminate the possibility
of conflict. But my observations showed that non-puisth males
continue o move about within the musrh male’s ares and
competition for females continues. [ feel that it is essentially 2
maie-to-female signal indicating the condition of the male and
perhaps inducing cestrous. Such a sirategy would have the
agvariage of reducing the chances of the
male and female being unable to come 10- _
gether during the very shart cestrous period. “F 9”’3‘_3535
If femaies synchronised thetr oestrous with synchronised
that of the must/ maies in the locality. their their oestrous

chances of meting arc enhanced. Its secand- with that ?f
ary function could admittediy beto announce musth iz
. - bk
its condition to cther males. males.

Femalescome intovestrous once in fourmonths and are receptive
only forafew days. Researchersusedtowonder how males were
able to locate oestrous females within such a short period. This
ceuld be explained by the above ability. The gxtensive ranging
habitof males alsobrings them iz repeated contact with females.
And. in Africa, studies have shown that females in oestrous
vocalize using low frequency infrasound. which camies forlong
distances. Males locate the femalss using these calls.

On locating an oestrous female, amale will mate and then remain
with her through her entire osstrous period, guarding her from
othermaies. On mating, the female vocalizes and the entire herd
may rush o her and join in the vocalizing. Most of this is in
infrascund which is notaudible to the human zar. Asinfrasound
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wravels far all males in the area sre attracted to the mating pair. This
brings about competition for the female with suceess going tothe
dominant male. There are some instances When multiple rmatings
by different males have beenrecordedbut these are rare. Females
would normally reject vounger males. but now with poackers
having picked off the largest iuskers, vounger males wiki be
allowed to approach them.

The clephant has & long gestation period, betweein 20-22 months.
The natura! bulk of the female disguiges the pregnancy that may
gounderected by all but experts. Atthe end of the long gestation
a calf, 94-1035 e tall and berween 95-

“FRemates nor- 135 kgs, iy borm. if the herd is around
mally reject young  Whenthe femalecalves. the new one wiki
males, but poach- arrive to the accompaniment of excited
ers have picked off ~ rumpeting. Some sabadults and juve-
the largest tusk- nile femaies {usualy older daughters}
ors.” will stay close at hand 10 fuss over the

calf. The mother and others wiil assist
the calfontoits feetinidally, butsoontihe
littie cne will siruggle toits own feet, albeitina wobbly and unsare
manner. When a calf loses its balance and fails, the mother and
ailomothers arc ail aflutter. Butinranging animalshike elephants,
newborns quickly "getonthe road’. Tenceobservedaone-day-
old caif waiking several kilometres. Every one of the calvings i
have watched have beendifferentinsome way or otherand 1have
always come away having learned something new about elepharnt
behaviour.

Calves grow quickly ancé can weighnearly a ton by the time they
are five or six years old. They will coniinue to grow throughout
till they attain arealiy oldage. They are, infact, considerably like
humansintheirlife cycle. Their Bifespanis 6010 70 years, though
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in captivity this may be longer. A female may deliver [01e 12
calves in her lifetime. She could start calving at 18 o 20 years
ard be a great-grandmother before she dies. The time interval
betwesn twocalves is four to five years, depending on the quality
of habitat and other stress factors. When conditions are not
perfect the gap between one cffspring and the next may be
protonged. When you consider the nearly two-year gestation
pericd and then the long period when the calf must be suckled. ..
till the next one arrives, females seem to be either pregnant or
lactating throughout their adul life.

Clars have well defined home ranges within
which :‘111 clen members can be seen o “In Africa
operate in 2 fairly coordinated manner. Home
TRNges Vary in size and cover areas large
enough to provide adequaie resources forthe
clan. Of course, the hahitat guality varies
over different seasons and also between Namibia.”
different arcas within the home range. El- s
ephants must therefore undertake long and often arducus migra-
tons beswesn different parts of theirhome range to obtain the best
resovrces. Compennion betveenclansin overlapping ranges aiso
affectsimigration.

elephants are
found in true

desert
conditions in

Ecologicai adaptations

Elephants show great adaptability and are found amongst almost
all types of vegetation. InAfTicathey areeven foundin true desert
conditions (areas with less than 200mie annual rainfall), in
Namibiz, In India. elephants though not found in troe deserts,
range from thorn forests in and areas with an annual rainfallt of
600mm. to evergreen forests with rainfall over 4.000mm annu-
aily. They have, of course, successfully adapted to life in all the
different vegetation types.
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A large body size means that prodigious guantitizs of feod must
be eaten to ensure both growth and sustenance. Under such
circumstances isis difficalt for an animal to be a selective feeder.
Thetime and energy spent on fimding and feeding onspecific food
woud be oo high and would fimt the species only 1o very specific
habitats rich in those particular foods. Elephants have therefore
evolved to become generalist feaders. They will eat grasses,
herbs, shrubs and even smaliltrees. This isone key factorintheir
successful colenisation of the varied habitats they now occtipy.
Additionally, as we have seen, alarge body size delivers them a
greater ability to withstand stress and re-
serves 10 tide over lean periods.

“In India

elephants do Their long lives and social organization
not inhabit allow elephants to develop an intimate
frue deserts, knowledge of theirhome ranges by leam-
But they do use  ing fromolder matriarchs. Thus, in years
arid zones.” when the conditicns are the poorest due to

adverse climate, they are able to locate
specific areas within their home range that harbour vital resources
10 tide them over. Suchintimate knowledge of the home range
andihe resourcedistribution therein under varving climatic cycles
is rarelv available to most other herbivores that share the
elephants” habitat.

In the 80's, the dronght in the Namib Desert in southern Africa
resulted in high moriality for most resident species. But no
elephants died. This ability io hone in on emergency resources
is clearly passed down through clans from generation to genera-
tion. The surviving sub-adult fernales in the clans are now armed
with the same information and will use it when they become
matriarchs and must lead their herd through similsr drought
conditions at some future date.
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With so many advantages iobe gained, itislittie wonder that clans
show very stronrg fHdelity to their home ranges and migration
routes. They alsc show strong fidelity to their scasonal feeding
ranges and return to these spots vear after year. { should mentios
zre that behavioural (social) constraints based on established
clan hierarchies within popuiations are often more impaortant in
déciding whichclanoperates where, ratier than habitat variables
zlone. tisbecause of this behaviour that we findthat sormaclans
continue to operate in secondary or marginal habitats even in
adverse conditions.

The daily routine of an elephant is fai;‘iy -

straightforward. It will spend almest two “In the
irdsofits tim iing. Thisis why, if s ;

thirds of its time feeding. This is w By dfyou  geanghs of the

geitosee anelephantinthe wiid. the chances eighties in the

are you will see it sating sermething! Itis Nabib. no
- - . k) - . - - ' : ’ “.

eslumaaed that elcp;narf_asﬁconbnmc betx_&een elephanis

13510200 kgs. of frech fodder every single died™

day. The dry weight equivalent amounts to
& consumption of around one-and-a-haii te two per cent of thair
body weight each day.

Thegrasseater’sburden

it"s 2 tough Iife, being a herbivore. Food guality (nutrients and
palatability; varies with seasons and components of the plant
material such ascelluioseare difficulitodigest. They aretherefore
fermented or brokendown by bacterial action within the digestive
systernof the elephant. Some planis also contain chemicals that
hinder easy digestion. In both the cases the animal must retain
the ingested food long enough to overcome the problem. Ei-
ephants simply do not have the time o allow for an exiended
digestive process. Theirenergy requirements are such thatif they
retaired small amouinss of food for lengthy periods of time they
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would be forced to restrict themselves 0 oniy the best resource
spots. . Here a number of other herbivores would compete with
therm for the same resources. By opting for a generalist feeding
strategy. coupled with bulk feeding and a fow retention time for
foodinthe digestive tract, they have struck uporn the ideal survival
strategy. The fact that they sacrifice quality for quantily works
totheir agvantage. Naturally, they willeat the best wheneverthey
can getii. Butthey will not gospecifically searching and feeding
only ensuchhigh value nutrition. Interestingly. thisstrategy not
only provides them with greater access to greater varicties, but
alsoreducesthe amount of time they must
spend searching for foed. In the process;
“Eiephants ) they fose out on digestive efficiency. Bl
sacrifice ?”agﬁy ephant absorbonly 50 per centorless of the
Jor quantity of  putrients Fom the food they consuine.
feod... and this  Hence the long hours spent on bulk feed-
works to their ing,

advaniage.”

If available, elephants will gladly feed on
grass which forms a major porticn of their diet, but will supple-
ment this by browsing on woody piants. They feed entirely on
grassduring the wetseason when the fodder is soft. Later, asthe
grass hegins to dry and becomes coarse, they puli out the entire
clump of grass and eatonly the softer basal portion, discarding the
dry and coarse sections. Soif adheringtothe roots is removed by
striking the grass againsttheirfeet. Elephants are among the faw
animals that make a concerted eftort to clean their food before
eailng it.

The bark of trees and woody plants form the main part of their
browse diat. Leaves of anly very few plants are eaten. Inmost
trees. Jeaves are the targets of herbivores. Plants develop various
chemical compounds that are toxic ormnhibit digestion asameans
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of protection from herbivores. Itis possible that because leaves
are so targetad they have more of these defensive compounds
than the rest of the plant. As the elephant has a poor digestive
system it probably avoids leaves from plants which have defen-
sive compounds. Bark would not be as well guarded and also
contains 2 lot of nutrients. But, it could aiso be that in the dry
segson when elephants really turn to bark, most trees in the
deciduous foresthave shed theirleaves and bark is the only thing
available toelephants. Their selection of grass parts and tree bark
shows that even within a rather broad unspecialized diet, el-
ephants will still try to optimise theirdiet by
being as selective as possible.

“Some
Elephanis feed for most of the day and break elephants
for rest during the hottest part of the day.  gpore in their
They can actually sleep standing, but it is sleep,
common to see some of the entire herd lying especiaily

down andsleeping. Calvesaimost aiwayslie older bulls.®
dewn to sleep. Elephants also sleep briefly
eartyinthe moming gettingup and moving belore daybreak. Even
for someone used to seeing elephants over extended periods of
time, seeing aherd sleeping isafascinating sight. Allthe neise of
their feeding and movemnent comestoahaltand a strange silence
descends on the forest, broken occasionally by the sound of ...
snoring. Yes! [tstrue. Some elephants do snore when they sieep,
especially older bulls!

Water plays a major role in the daily life of the elephant. They
consume zround 100 1o 200 litres of water daily. Water is also
used to cool the body. Elephants do not have sweat glands and
canrotcocltheirbodies as we do. Butthey havetheirways! The
elephant’s ears are large and infused with arich network of blood
vessels ciose tothe surface. As the elephant fans its ears the hot
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Elephants look after their young (above) with grear dedication. They

are not able, however, to teach them how to deal with ervant human
behaviour. Removal of wild elephants for zoos {top) depletes and
distresses alreadv traumatised herds



Forests such as this one in Nagaland are crucial to
the survival of elephants. These forests are

also amongst our maost precious water banks.
Protecting wild habitats is important

for the survival of humans and wild animals.




The African elephant, Loxodonta africana, is heing hunted to extine-
tion for the value of its tusks. The ivory trade spills over into India to
render the Indian elephant, Elephas maximus, equally vulnerable.



blood from the arteries gets cooled andreturns to the body. Quite
literally. the earucts as a radiatoer. [t has been found that in the
African elephant this mechanism can cool the blood by as much
as 19 degrees centigrade! Whenthe mercury reaily rises clephants
willextractsaliva from theirmouth using their trunk and spray it
behind their ears and on their necks. this increases the cooling
process when the saliva evaporates.

If undiswirbed. elephants will alinost certainly head towards a
river or water hole after feeding. They will gladly spend consid-
erable amounts of time 1a the water especialty in the summer,

. wi s Splashing theirentire bodies o cool them-
“¥hen selves. They alsohave mud baths. Both
elephants fan water and mud are retained on the ei-
their ears these ephantskin for much longer because of
act like rad- the wrinklesand this helps by extending
iators to cool the cooling processeven afterthey leave
their bodies.” their pools. They will. of course, seek

~ and find cool shady places o rest up
during the heat of the day. Thisis vet anotherreason that dense-
crowned forests are so crucial to their existence.

No threat but tan

Adultelephants donothave any naturalenemies. Infactthere are
very few records of calves or juveniles being killed by tigers. The
few instances of adults having been killed by tigers are the
exceptions rather than the rule. Homo sapiens is the elephant™s
only enerny.

Most natural deaths of elephanis occur when they cannolonger
eator digesttheir food. Elephants have six sets of molars, which
areusedin asequence. Theydescend from the jaw with aforward
flow. where one set is gradually pushed forward as it wears off,
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by the set preceding it. Only one full set or two partiai seis are
inwegr 4t any given time. As the molar gradually wears off and
becomes small it keeps getting pushed forward uniii it falls off,
When the last set. which is in use st 50 years of age wears off,
the elephant can no longer grinc and digest iis food. Efephants,
withtheir poor digestive systems, di of starvatior. after their last
molars have beenIost. In Africs rare cases of elepharis having
a seventh set of molars have been recorded.

We are responsible for most elephant deaths, directly or indi-
rectiy. Poaching in Asia has not been on as large a scale as that
in Africa, But even the present level of

poaching is harmfu! because ii 18 primarily “hdult
targeted at males fortheirtusks. Thishasled elephants have
to skewed sex ratios inthe population and ioss no nainral
of mostbigmales withtusks. Apartfromthe  gnemies apart
serious genetic toss, we too suffer the ags- Sfrom Homo
thetic and cuiturailoss of the vanished tusk- sapicns.”

ors, Makhags will continue to be safe from
poachers andthey are nodoubt egqually beautiful animals, but the
loss of aerait {tusks)is bad for the population. Poachingis severe
in South India where most of the mafes have tusks. Mostof the
large mskersthat Lknew atthe beginning of my study in the Nilgin
Biosphere Reserve are no longer around. They have all been
poached. Very little information has been gathered on poaching
from other areas. But we know i1 exists.

People have ofter wondered how elephants continue to breed
successfully evenin areas with severe poaching, where the ratio
between adult males to females is extremely skewed. If we take
into account twotacts abont the elephants’ reproductive behaviour,
the reason for their successful breeding becomes clear. First,
fernaies have an intercalving irterval of fourto five years, This
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mears that only 20 per cent to 25 per cent of the fomales are
receptive inany given year. Scarato ol one male to fouror five

emaiesin the populationis ineffectan cperationai ration of one
to one (since only one in four or five females will be receptive in
any year).

The second poini is that males are poly gamous. spone male mates
with several fernales. This meansthat the sex ratio can dropeven
furiner without atfecting the fertilitv of the ponulation. Butioss
of males skhould be viewed a8 loss of genetic variability of the
population as very few males will then do allthe breeding. Gften
e Prople assume thata population s healthy
“Loss of when they seed large n.m*.nberfafcai ves fxn
the population. Butthisis a dangerousiy
fauily way of locking at the health of the
population, asfertility is Ekely todroponly
whenmale numbers weexremely low, At
this point it just may be too late to save
theri.

tuskers to
poachers
amounf to 4
loss of genetic
variability.”

In some parts of Northeast india and parts of Asia elephant meat
is eaten and females are also poached. Any way you look arit,
poaching remains a key threat to elephants. Elephants are aiso
killed when they raid crops. With increasing exploitation of
elephant habitats by the growing human popuiation, foragricul-
ture and housing forinstance, elephantscome into greaterconfhict
with humans. This is detrimental to both, but it is the elephants
that ultimately lose cut insuch conflicts.

Fragmentation of habitat and loss of traditional corridors {routes)
between different habitats are another leading cause of man-
animalconflict, Herds haveevenbeguntoleave theirtraditional
ranges and wander outside through human-use areas, leading (o
heavy loss of hurnan life and property. This is because the old
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ranges are 56 degraded and fragmentad that they can no longe
support them. Qutside the forest elephants embark on a futile
szarch for non-existent food sources and thev wind up raiding
¢rops. This has been happening in South and Central India and
hzs led o severe problems. In sonte cases the only solutionis o
capture these elephunis as they rzally have nowhere o go.
Moving them o any other aree will only resuitin relocating the
probiem. Habit loss, fragmentation and degradation are the
main threats to the survival of the Asian elepaant.

Elephants are now restricted to habitas islands surrounded by
heman habltaiion and they havenowhere 0 | oo
go. Swelling eleshant populations in good “Efpeﬂple
areas face the problem of local over-ubun- ) elephant
dance. They are now forced teaccelerate the forests they
destmuction of their own habitat and ulu- st accep:t
mately come intoconflict with local commu- the risk of
aities. This problem of iocal ‘over-abun- being ku'led
dance willhave iobs dealt with as 15 S0ING s omesmcannss s,

10 be & major protlem in the future.

Man has also suffered al the hands of elephants. What really
catches the attention of most people and of scientisis is the issue
of manstaughter by g¢lephants. Though this problem has been
studied by many. I feel that such studies are futile. Solong as
neople enter forests, for whatever reason, they must accept the
risk of being killed. Similarly, when elephants come into
agricultural areas, people are likely to get killed. The solutien
obviouslvliesinkeeping man and elephant apart... atali order at
best in space-hungry Asia.

Crop raiding has increased almost everywhere because of the
reasons already mentioned. This is a complex problem and
reguires the management of elephant habitats, their popuiation
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and also use of crop protection methods. Aslongasthe elephant
habitats continue to be degraded und fragmented, elephants will
treak out 0 seek their reguired food and water from human
habitats. My swuidy on their raiding behaviocur showed that
elephants that had theirhome range intact orneariy so did not raid
farms. In other words, raiding is a rasult of compulsion, not
choice. Local over-ubundance of eiephents. which deplates
resourees. could also foree some herds to the periohery whers
they are likely to raid crops.

Crop protection methods depend on the swner's capacity and

Coteo e s ecs COMATRItINENL 10 protect s crops. Unfor-
“Flephanis are  tunately, poor farmers ofter do not have
resiricted o the resources to protect their crops. The
habital is- only defence they have is to build thom
lands... they ences and stay guard all night, hoping they
fiave no place candrive away the elephunts by shouting.
to go.” caling drums or sornstimes using fire

srrmmmmresmanazss CTaCKers. The better-guarded fields have
rip lines that irigger firecrackers so that the farmers ere alerted
of the elephants” arrivai.

The forest departments usually try trenching along the forest
boundaries but these have limited success, as thev are not
maintained properiy and soon stop {unctioning as barriers.
Electric fences that pass high voltage batextremely shortduration
pulsesthrough the wize are effective barriers for they only shock
the animal without harming 1t. However, these fences need
regular maintenance and are quite useless if these are not in top
working order, Electric barriers are cheaper than trenching and
are being used successfully by many of the larger farmers. One
way or the other, conflicts will continue so long as we fail to protect
and manage elephant habitats and populations. Saving the el-
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I spoing e iake njorofeffortand the question likely tobe
askedis: “Why saveelephantsatall T Apurtfromali the eeological
reasons, | belizve we have a moral duty 1o 20 animal that has

served man forever £.000 vears. Tthasserved kings and beggars
with zqual dignity. fthasstood with us inour hebiest temples and
in our bicodiest buttles, from entertaining the finiest iy ¢
exgcuting hurdened criminals ithasdonzg all we have askedofin
Wehave joked uboutitand yet worshippedil: it has brought lov
and joy 1o the lives of some. pdin and terror to others.

No otherliving cremiure has been guite as involved with man as

the clephant. Ironically,ithaseven helpedus e s
mdestroy i habitat by being the main source “Saving

of transport and powerinthe timberinéustsy. efephants takes
And then. it has also hefped us capture and g ot of effort.
train other elephants. Wedetinitelyowethe  Some ask why
elephant someihing in return forever 4,000 yp shonld save
vears of service. Qur efforts at saving the  ghem ar all?”
clephant will also yield benefits tous. El- -0 vom v i mmicen
ephantsrequirs large areas wsurvive naturally and by setting agide
iheseareas forelephants we will be saving whatlitile we iave of
our natural heritage. Mostelephant habitats are crucial watershed
areas of major rivers and these are vital to our own food security
and survival, Elephants perhaps have the largesthome ranges of
allthe anfmals in Asia. Setting aside adequate area for them wiil
automatically ensure that the ranges of mostifnotallotherspecies
that co-exis: with them will be saved. Put simply: by protecting
the elephant we protect the entire gamut of biodiversity contained
in its forest home. '

A decade with elephants has diminished nothing of my fascination
tor them. T know that this fasciration is shared by milions of
others, including vou, the reader. There will always be some pant
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of ug that wili respond (o the elephant’s varied nature and
hehaviour 2nd ity ancient association with man. Bt would an
unparalieled tragedy if this fong association is allewed to be
broken. indiaand Asia without the elephant will be cuiturally and
moerally insolvent. The Kingdom of Siam went to war over the
possession of white elephants. Teday weneed to wage a warto
protect the entire specics. This war entais curbs on our ows
insatinble greed for more and more resources and an alteration of
attitudes which display scant regurd for other creatures that share
this planet withus.

To et aside tiny fragments of this vast land; to rein i our greed
alittie. fs this asking for toc much? Especially when this couid
save both the elephant. .. and us too?
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Annexure |
Differences between African and Asian elephants

There are only two living species of elephant belonging o two
gencra., The African elephant Loxodonta afiviomia, (Tacing page)
and the Asian elepnant Efephes muximus seen below,

The African species has two distinet subspectes. The bush
elephant L. africenu gfvicanuethatlives inthe Savannas, isthe one
with wiich most peopie are acquainied. The othersubspecies is
the forest elephant L africaaa ovclotis, which hives o the dense
forests of central and west Afvica. tismuchsmallerthanthe bush
elephant. it has smaller ears and it tusks are smallzr, thinner,
straightund pointed downwards, making # easier for the elephant
i move in forests.

There are st least three subspecies of the Astan elephant though
some authors have claimed more. In S Lanka we find
E. miaximus maximus, in Indigand continental Asia £, maxieniey
indica and on the island of Sumatra we huve £ mavimus
stmetransis. Differences between them are

negiigible.

The African and Asian elephant
difler in several ways. The Atp-
canisat Jeast 45 cm. talleronan
average thanthe Asianelephant,
In the African bush elephant,
femates are 2.7m 1o 3m. all at
shoulder and large males can
reach 4m. In the case of the
Asian elephant, females av-
erage between 2.3 (0 2.6m..
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rarely reaching Z.7m., at shoulder. Large adult males average
2.9, t¢ 3.2m. ai shoulder and rarely reaching 3.5m.

Though most experts claim thatthe African isheavier, I feel that
the fernale Asian efephants are as heavy or heavier than their
African courtterparts. Femnale Asian efephaniscan weigh between
3 and 4 tons,; whiie males will weigh between 4.5 10 6 tons.

The Africanelephanthaslargerears than its Asiancounterpartand
the car or ‘dome” has an incanny resemblance tc the shape of the
African continent! The headin the African elephanthasa single
hump wiile on the Asian elephant there are two domes. The trunk
tipof the African elephant has two small proiections whilein the
Asianelephant there isonly ore. These projections actiike fingers
and are used to grasp smali objects. The African elephantis sway-
backed while the Asian elephant has a hump on its back.

[ the African elephant both the sexes have tusks while inthe Asian
speciesonly males have tusks. Seme Africaneiephants and male
Asian elephants do not have tusks. Tusk-iess males in Indiaare
Known as makhnas. 1t is interesting to
rote thatin Sri Lankalessthan 10per
cent of the males are tuskers while in
south Indiza over 90 per ceut of the
maies are tuskers. Elsewhere the per-
centage of makhnas in the population var-
ies. Sofar, no explanation for this variation
hag been volunteered.

Many people have claimed tha: Makina are
more aggressive and dangerous, but i do not
believe thisistrue, they behavejust iike tuskers.
It is human nature to believe that anything that
” looks abnormal will behave abnormally.
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Annexure?

Populafisn estimates and distribution of the
AsianFElephant

Through maost of Asia, including parts of India, there are no

chable figures avaiiable on the elepharny populations. In many
cases, whers vome information 1s avatlable. it only indicates an
appreximate inimumnuaimber. Inmostcases it 1s just guess work
and often credibility is given fo this estimate by calling 11 sn
sducuied guess.

It was alwavs believed that elephan: popalations in South India
were ihe best censused. The area was suttable and, large seale
and co-urdinated effors were made by the three Southern States
Karnarzka. Tamil Nadu and Keralu. Butthe latestesiimates have
revised the numbers by + 25 per cent to over 30 per cent from
previous estimatas. This only goes o show how inaccurae the
Hmaics wore, even inareas that were {supposedivi well

wil

srprlra—
CErleTes

censused.

The accuracy of estimates for other arcos. where census was
carrted cut less intensely . often using ili-delined or guestionabie
wechrigues or just guess work 1s questionable,

{1 iy important o remember that except in a few countries.
espocially where elephants are being exploited. there isneworry
about low ordeciining clephant populations. The mujorthreaiis
the loss of elephant habitat, There aren’t any good. large,
unfragmented and undisturbed habitats which can support geneti-
cally viable elephani populaiions.

Most elephant habitals are small isolated patches or lurger
fregmented areas. The few large areas that remain more or less
wmntact have some human setticmenis within and are exposed o
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biatic pressure from the surrounding human population. The
major threat to the future of the Asian elephant is that of
inadequate space. These magnificent creatures are fast running
out of space to Hve in.

The figares given may not be reliable but they are the most
accepted ones and ars anindication of what the population is tikely
to be.

Country Min. Biax.
India 16,745 22,435 *
Myanmar 6,000 10,000
Thailand 2,925 4,550
Laos, Vietnam &

Kampuchesa 4,500 7.005
Sri Lanka 2,000 4,000
Malaysia 80¢ 3,000
China 500 560
Bomeo 500 2,000
Sumatra 2,800 $,300
Total 38,770 58,285

* There 15 a small population of 30 te 50 feral elephants on the
Andaman Islands. The latestestimates put the Indian population
at 25,000 elephants.
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Annexured
Capture and training of elephants

Capruring and raining of elephants for work could have originated
by chance. Orphaned calves that siraved info agriculiural aregs
were probabiv raised aspets. The possitility of training and using
them for work would not have taken long to figure out, seeing how
easily they were tamed.

Elephants are captured in several ways. The simpiestis the pit
method. A pitisdugalongelephant pathsintheforestand partially
filled with grass and small branches to break the fall. It is
concealed and when an elephant falls into it, Koonkie elephants
are broughtto assistin gefting the trapped elephant out of the pit.
This 18 done graduaily by filling the pit. Koonkie elephants are
farze elephants that are trained inthe capture and handling of wild
elephunts.

Another method that has all the trimmings of the wild West isthe
noosing method. Here expertsride captive elephants intoa herd
and separate the selected individual from the herd and noose 1t
Anaeven moredaring method isto noose the legs from the ground
without the captive elephanis” help. This Is an extremely
dangerous way to capture elephanis.

Kheda is @ method where entire herds are captured. b is an
elaborate methad where a large stockade is built and elephants
from the surrounding areas are driven into it. Koonkies are then
used to capture and bring the eiephants out from the stockade.
Bigger and aggressive elephants are shol. This method is ofien
very wasteful.

Vuriations of these main methods are used whereverelephants are
cuptured. Today drug immobilising techniques are increasingly
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used (o capture elephants. A very petent drug, elorphing
hydrochioride whichis 10,006 times more potent than ;norphine
isinjected into the elephant from adistance zsing adari gun. This
drug immetilizes the elephant within 5 t6 13 minutes. fthasa
tendency toraise body temperature so water is needed tocool the
elephantafter itis Gown. This drug is very suitable forelephants
becuuse its etfects can be reversed very guickly using anantidote
called Revivion.

Training varies and there are basically three methods. Aflthree
start with making the elephant familiar with hunan presence apd
getting It used io being fed and touched by human beings. Itis
here thatthings are left o chance, Inthe firstmethod the elephant
is tied in an extremely stretched position with little movemenst
possible. ltkeeps straining at the retaining ropes. Later when it
quietensdown itis tted betweern two largekoonkies and made to
move oncommand, using brute force to teach it. Mostelephanits
bear mjuries from ropes.

Inthe other method sharp spears are used to contrc] the elephan:
and instead of force, pain isused as a controlling medium. The
elephant is prodded into obeying the commands. Variations of
ihese and also acombination of these methods is used by almost
ail the trainers in Asia, the common factor being the use of force
and pain. All the handlers use sharp objects (ainkush or such
objects) to conirel the elephants. These are very cruel training
and handling methods and very barbaric too. It could appealonly
toacruel and sadistic mind. Theelephantis assumedtobeacruel
bruse and treated as such.

The third method used only 1 paris.of South India and polished
toperfection by the Forest Depariment of Tamii Nadu is the Kraal
method. This method assuimes that the elephani s an mizliigent
and sensible animal and is treated as such. The Kraalis a smali
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enclosure made of huge logs and padded with bamboo. The
captive clephant is brought to the kraal by koonkie elephants and
putin. The captive elephant canmove around but does nothave
enough space tocharge ormove fast. Itcannotinjure itself as the
space won'tallow it and the bamboo padding also helps. Itisnot
restrained so it does not get injured by tuging or puliing at any
restraining ropes.

It setties down very quickly and is fed by the future mahout. The
elephant associates him with foed and soon loses all fear of him
and the others arcund. Training starts now. Unlike the other
method where force and pain are used, this method uses the
reward of a cholce tit-bit {sugar-cane usually) to tempt the
elephant to do things. A thin stick is used to guide the elephant.
The mohtawat will teach itcommands fike “tum Ieft” by repeating
the command and holding the sugar-cane reward to the left of the
elephant while gently nudging the elephanton the other side sothe
it turns left. Elephants are very intelligent and they soon realise
that by doing or by following the prodding action they get
rewerded. They soon begin to obey al! the coromands that they
aretaught. Itispossible to train even the biggest bullin this way,

1 have seen the Tamil Nadu Forest Departmment mahouts (all are
tribals) handle all musth elephants, inchuding the largest with just
their stick, many ofthem doncteven know what an ankush looks
like. Thisis the mosthumane way to irain and manage elephanis.
It needs to bz adopted by ail elephant handlers. There is no
justification forany ofthe cruel methods used throughout the rest
of India and Asia.
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Annexured
Radio-telemetry and elephants

Elephants range overlarge areas and rying to study theirrangiog
behaviour asing conventional means is difficuli. Re-finding
identificd elephants, believe wornot, islike looking foranecdles
inahaystack. The forested areas of India are definitely not suited
for such attempts. Take my word for it 1 did exaetly thut forfive
years. Electronics have come 1o the rescus of mony frusirazed
biclogiststike me. Today we have radio-telemetry, aresearehitool
that has made data collection more reliable and precise. The
insight we gain on the behaviour and ecology of the species is
amazing und the management recommendaiions are also more
precise.

Radio-ielernetry involves fixing aragio transmitter twhich sends
out a silent radio signal) onto the study animal and then using a
directional antennaand areceivertolocate it Theantennalocks
somewhat like a TV antenna and when it is pointed in the exact
direction where the animal is, the signal strength is strongest. A
compass bearing is then taken to tsolate the direction from which
the strongestsignal emanates. if vou track signals fromat teasttwo
differentlocations and draw lines on the map along the compass
directions, the point of intersection wiil be the locatien of the
animal. The meithod s called triangufatior and is used when the
study anima!l istoo far or cannot be approached for visual sighting.
Rather than depend on this indireci method itis generally better
to follow the direction of the signal and locate the animal. The
exact location of the animai is then known and more datacan be
collected on it.

Radio ransmitters should not exceed tive per cent of the body
weight of the subject though there are excepiions where transmit-
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ters upioeight percentmightbe used. Transmitter weight isnot
& problem with large animals like the elephant where the actuat
collar weighing several kilogramsisstill only afraction of the body
welght, For small animals, transmitiers weighing less than one
gram have been developed for special uses. The life of the
transmiter depends on the power source. as well as other factors
such as the pulse rate of the signal and the weight of the entire
package. The requirements are often conflicting — the greater
the power output. the greater the range... but the shorter the
battery life. Similarly. zigher puise rates transiate into easier
loeation, but more power consumption. In the case of elephants,
radio collars are supposed to last up to three years. In'my
experience they have lasted over three and 2 half years and more,

Radic telemetry has been used successfully in India only in the
80's. Earlier most attempis were a failore or did not heip in the
coHection of any significant or valid daia. The Wildlife Institute
of Iadia (WII} tracked only one bull successfully in the Rajaj
National Park. A Bombay Natural Hisotry Society study in the
Nilgiri Binsphere Reserverevealedthatclan homeranges were as
large as 530 to 800 sq. kms. This was something rio one had
expected. Barlier studies underestimatad the home ranges. The
Wil study wascarried out successfully evén though the transimit-
ters gave irouble znd signal strength was minimal. The singleclan
studied there bad a home range of 34 sq. kms. In ail prebability
this was apocketed herd which did notreally represent a natural
range. Butitjust goes to show that we need much more studies
in this ffeld before we can really really claim to understand
elephants.

Radistelemetry studies have also helpedus toidentify the crucial
cormdors that elephants use in their seasonal movements. Their
sirategy of habitat utilisation has also been better understood and
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we zre changing many ideas and assurmnptions about elephant
hehaviourandecology.

There are those whosay that radio telemetry is anexpensive 1ol
True. But this is hardly a valid reason not to use it. As g nation
we need to wake 1o the fact that withouws proper research rocls we
will waste much more maney inopiing for wrong methods which
wili produce unaccentabie results. The BNHS study is a classic
case, | studied elephant ranging for five years without radio
telemetry. The project was costly from the pointof time, moaey
and the risks [ undertook te callect the data. The resulis were
acceptable but not what I really wanted. or what was needed. |
highlighted this inthe report. Fatall my findings had some worth
this was because [ spent five yvears inthe forests justto collect the
data. But most research projects last for just two or three years
and withouttelemetry suchshort-lemmprojects are likely tcreveat
listle if anythung of substance on movements alone. Asforecology
and behaviour. .. forget about it

Afterl starred using radio telemetry [ was st lexposed to risks and
in fact the physical work was even hurder and expensive to boot.
Butinjustone yearicotlected more Catathan i was abletein five
years. And this one-year’s data was more accuratz and useful
than all the earlier frve years old data put together.
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AnnexureS
Profect Elephant Reserves of India

1. Seuth West Bengal Neorth Bihar-Orissa Elephant
Reserve

1. The Reserve comprises of moist deciduous and semi-ever-
green forests in Orissa, Bihar and South West Bengal. The
estimated elephant population of the area is around 3.000. The
forest divisions and wildiife reservescovered by thereserve are:
Orissa~-Bonai forest division parl, Sambalpur forest division part,
Devagarh forest division, Keonjhar Karanja. Simbpal. Angul
forest division, Ushakoti wildlife sanctuery, Khalsuni wildlife
sanciuary, Bacampahar.

Bihar-Daima wiidlife sanctuzry, Saranda forestdivision, Kothan
forest division., Porhat forest division, Dhalbhum forest division.
Scuth-West Bengal-Mayur Tharna wildlife sanctoary.

The total area of the reserve is about 8,000 to 9,000 sq. kms.
2. The main problems of management are: large-scale mining.
replacement of natural sa! forest with teak forests and included
cuttivation by the Jharkhand activists. Constructionof dams has
alsocontributedin depleting #lephani habitals. Large-scale dis-
turbances in the elephant kabitat have resulted in long distance
mrigration towards Raigarh and Sarguja districts in Madhya
Pradesh and Midnapur districts in West Bengal, The instances of
man-elephant conflict have increased seriously during recent
years due te chasing of zlephiants from one place o another by
the farmers.

2. Kameng-Sonitpur Intersiate Reserve

1. The area of the reserve extends over about 120 kms. long
stretch of semi-evergreen forests in Arunachal Pradesh and
Assam. 'The estimated of the reserve is about 7,500 sq. kms,
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covering the following arcas.

Arunachal Pradesh-Khesloag forest division Bandardeva forest

division, Darang East and west {orest division, part of North

Kamrup forest division.

2. The main problem of mapagementin the reserve Is continued

denudation forests for Bandardevadivision In Arunachai Pradesh

andall the areas in Assam. Settlements leading to fragmentation

of elephant habitet in Bandardeva forest division has also affecied

the eiephanthabitatin the reserve. The sttuacion has been further

deterioraied due to growmg insurgency. The action will huve to
¢ taken on priority basis to stop the degradation of forests und

pragrammes for ece-restoration andestablishing crucial elephant

corridors sill also have (o be aken up.

3. Dibru Deormali interstate Elephant Reserve

{. This eiephant reserve exiends over an area of 5.000 sq. kms.

covering fellowing areas:

Arunachal Pradesh-Kamlong wildlife sanctuary. Turungreserve

forest, Mamobhomreserve torest. Devmali Kanubar area{Khonsa

forestdivision). Namsai torest division,

Agsam-Dibru-Satkhowa wildlife sunctuary, Dighot forest divi-

sion, Bumduma forest division and Jaypore rungez of Dibragarh

forestdivision.

2. The estimated elephant populaiion of the reserve is about

1.800. Pozching by local peopie. including capture of live animals

poscs @ serious threat to elephant population in the reserve.

Fragmeniation of the habitat and grewing tendency of encroach-

ments hay affected the reserve overthe years. Degradation of the

habitat by overuse is also serious problem.

4. Kaziranga-Karbelong-Intanki Flephant Reserve

1. The elephant reserve extends over an area of 4,50 sq. kms.

a0

THE iNDIAN ELEPHANT 5



and the estimated clephant population is between i 500 to 2000
eiephants, The areas covered under the reserve are:
Assam-Kaziranga National Park, Karbelong Eastand Karbeiong
West Division. North Cacharhills Divisien (South upto Mufa),
Golaghatdivision.
Nagaland-Intanki Wildiife Sanctuary,
2 The problemsthreatening the elephantreserve are insurgency,
1ilegal extraction of timber, encroachment and poacning. The
iarge scaie dependence inthe habitat have led toelaphant straying
cutinagriculfural fields and depredating agriculiural crops.
3. The proposed action planinclades restoration of Four migratory
corridors between Kaziranga National Park ang Karbelong
forests. Effeciive control on poaching and wood-cutting should
be impiemerted. Enlarging the Kaziranga National Park and
creation of Mikhir Wildlife Sanctuary should be taker up on
priorit\,f‘ basis to provide further protection to slephants and
facilitate seasonal migration of elephants.
5. Barail-Saifung-Interstate Elephant Reserve
1. Althcughthe elephant popuiation in thisteserve is not rnore thar
150, the State Government of Assam and Meghalaya are inter-
ested tocreate thiselephant reserve mainty to provide protection
torich bio-diversity found in this area. The total arez of the reserve
is about 1500 sq. kms.
The areas mcluded in the reserve are:
Assam-Cachar and Karimgang (part) forest division, North
Cachar forest division part. ‘
Meghalaya-Szifung reserve forest and Norphu reserve forest
including the propesed link connecting the two areas.

2. At present almost no forest protection infrastruciure exists.
3. The main problems, therefore. are protection of the habitat, and
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control of insurgency. Shifting cultivation alsc affects the habitat
at places.

4. Balphakram National Park and the Adjoining Aveas

1. Balphakram Nutional Park and adjoining areas are the only
elephant habitat in Meghalaya. which can provide effective
protectionand long termsafaty tothe clephant popatation. Areas
covered by the reserve are Balphakram National Park, Dambe
Sangsak-Darugia Rongangizi reserve foresis including the pro-
posed extension of the park. Bagmuara and Cego wildiife sunciu-
anes and Rewak reserve forest.

2. The estimated area of the reserve 1s about 8.000 sg.kms. Qut
of this. about 55 per cent is under vegetation and only 7 per cent
are under primary forest. The estimated elephant population is
about 2,500}

3. The mais management problems are insurgency, poaching
from Bangladesh side, shifting cultivation ané cultivation of cash
crops by the shifiing caliivators. The propesed action plan
includes extension of Balphakram areato about 1,500 5q. kms.,
protection from Bangiadeshi migrants. capture of excess el-
ephants and activities for ecodevelopment and ecorestoration.
Expeditious payinent for crop damage and human deaths is also
very essential.

7. Nilgiris and Eastern Ghats

1. This is probably the laraest reserve for elephaats in terms of
population size and coversanarea of 11.000sq. kms. spread over
the states of Karnataka, Tamil Nadu, Keralaand Andhra Pradesh.
An estimated 5,000 elephants oceur in this reserve. The forest
divisions included in the reserve are:

Karnataka-Hunsur, Nagarhole National Park, Mysore. Bandipur
TigerReserve. Chamarajanagar, Kollegal, Madizya (part) Banga-
iore {area = about 5,000 sg. kms.)
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Tamil Nadu-Madurnelai Sanctuary, Gudalur (part) Nilgieis Nosth,
Satyamangalam. Erode, Dharmupuri, Hosur(area=¢. 5.000sq.
ks,

Kerala-Wvyanad Sanctuary and adioining areas such as Alatiur
Reserve forest, Tirunelis. Judrakote. Hilldale, Tiisshaleri, Hankara
Shola, {area = shout 1000 sq. kms.  and Chittoor District (AP,

3. The vegetation over this reserveranges from moist deciduous
forest through dry deciducus forest to dry thom forest. There are
elsoplantaticnz mainly ofteak and eucalyptus in many divisions.
There are also pumerous human settlements in most of the
divisions excepting for Nagarhole and Bandipus.

3. The major conservation problems inclade habitat degradation
and fragmenzaiion due to human settlements in places such as
Hosur. Dharmapuri, Erode, Satyamangalam, Nilgiris North,
Wyanad, Bangalere and Kollegal. Elephant-humancenflicein the
form of crop depredation and human killing is also common in
these areas, Poaching of tuskers was a serious problemin the past
hut hzs rechiced in recent years.

4. Strategies forconservation should include: .y Habitat improve-
ment through fire conservation and plantation of suitable species.
0.} Securing critical migration corridors such as Masinagudi-
Singaracorridorin Mudumalal, and Wyanad-Brahmagiricorridor
in Kerala. c.) Trenching and/for electric fencing. 4.y Compensation
forcrop damage and human deaths. e.) Ceodevelopmentin areas
outside wildlife protected areas. £} Strengthening anti-poaching
infrasirecture.

8. Nilambur - Silent Valley — Coimbatore

{. Thisreserve lying mainly te the south of the Nilgiris and north
of the Paighat gap is estimated to have & population of 500-600
elephants spread over 2,500 sq. kms. in the states of Kerala and
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Tamil Nadu. The forest divisions include:

Kerala—Nilambsr {including New Amarambalam, Karimpuzha
and Nilambur Vested Forest), Palghatand Kozhikode (including
Silent Valley Natiorzal Park, Attapadi Reserve Forest, Muthukulam,
Kallady upto Walayar, ex-Manjeri Kovilakam, Nedunjechi (area
apout 17,006 sqg. kms.)

Tamil Nadu—-Nilgiri South (partincluding Mukurthi Sanctuary),
Coimbatore {area = 800 sq. kms).

2. The vegetation includeslzrge stretches of evergreen foresis in
Nilambur, New Amarambalam, Silent Valley and Attapadi,
montane shole-grasslands in Niigin South and evergreen and
deciduous forests in Coimbatore. Plantation forests are seen in
areas such as Nilambur., Attapadi plateau and Coimbatore has
nurneroes human settlements.

3. Conservation problams include encroachments of evergreen
forests, degradation of vegetation due to fire and human settle-
ments and habitat fragmentation {in Attapadi).

4. Conservation strategies include: 2) Protection of evergreen
forests from degradation by fire control, safeguarding fromover
exploiation and moratorium on menrocuiture planiations. b} Eeo-
restoration through fodder plantations in Attapadi and paits of
Coimbatore. ¢) Mitigatingelephant-humanconflict. d.) Securing
of corriders m the Attapadi-Coimbatore regior.

$. Annamaiai - Parambikuliam

1. Thisreserve tothe southof the Palghat gapin the states of Tarnit
Nadu and Kerala. The total popalationof elephanisisestimated
at 1.006-1,200 spread over an area of about 3,000 sq. kms. The
forest divisions include: Keralz — Parambikuiam Sancieary,
Chimimony Sanctuary, Nenmara, Muannar (part), Malayatoor
{part), Chalkudy (part) tarea about 2.100 sq. kms.}
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Tamii Nadu-Aramalais (including Indira Gandii National Park}
{area = 800 sq. kms.)

2. The vegetation is diverse and goes from wet evergreen forest
1o montane shola-grassiands, meist and dry deciduous forest.and
thorn forests. There are extensive teak plantations in
Parambikulam. Numerousdamsand canals of the Parambikulam
— Alivar project are seen. There are alsc coffee estates at the
higheraltitudes inthe Munnar-Valparai region.

3. Conservation problems inciude habitat fragmentation by the
network of reservoirs and canals (elephants have fallen several
times into these canals), degradation of moist forests due to fire
and poaching of tuskers.

4. Conservation stzategies inciude: a) Securing safe corridors for
the migration ofelephants. b.) Habitat improvement through fire
control and piantation of suitable species. ¢.) Strengthening of
anti-poaching infrastructure.

1. Periyar Madurai

i. Thisreserve is spread over an area of about 3,000 sq. kms. in
the states of Kerala and Tamil Nadu. The estimated population
ofelephantsis about 1,600-2,000. The forest divisions include:
Kersla-Periyar, Tiger Reserve, Idukki Wildlife Sancruary, Chinaar
Sanctuary, Ranni (part}, Kettayam {part), Konni (part}, Achenkoil
{part) and adjoining areas (area about 2,000 sq. kms.)

Tamil Nadu — Madurai South {including Srivilliputhur) (area =
zhout 1,000 sq. kms.)

2. The vegetation includes evergreen forest, moisi deciduous
forest and dry deciduous forest. The Periyar reservoir is the focus
of the elephant population here. There are numerous human
sertiements and plantations of the Kerala side.

3. Conservaiion probiems include fragmentation of habitat,
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slephant-humanconflict, poaching of tuskers and iflegal cultiva-
tlon of “‘ganja” inside the forest.

4. Censervation sirategies include: aj Identificztion and securing
of crucial comidors for elephan: movement throughou the
reserve. 9) Strengthening of anti-poaching infrastricture. <.}
Eviction of iliegai cultivators. d.) Mitigating siephant-kuman
confiict.¢.) Ecodevelopmen: progranme for improving quality of
life for people.

11. Rajaji — Corbett Eiephani Reserve

The area which supporis permanent populations of elephants in
Uttar Pradesh extends through Shiwaliks and Terai Bhabar forest
track zlong the foothilis of Himalayas, fromriver Yamunainthe
“West to river in the EBast. The total area of the reserve 1s zbout
8,000 sy. ks, and the elephant population is estimated o be
between 750 o 1.006.

The zreasinciuded in thereserve are — Dehradun forest division,
Shiwalik forest division, Rajaii National Park, Binor plantation
division, Lansdowne forest division, Kalagarh forest division,
Ramnagar forest divisior, Corbett Naticnal Park and Haldwani
furest division. The tracks coverad with sal forest, mixed with
miscellanecus species and strewn with rivers and sireams, which
make it a suitable elephant habitat.

The main management problems are — diversion of {and for nop-
forestry purposes, ieading to disruption of migration corridors,
over-grazing and lopping of trees by the live-stock held by local
people and gujars. Large-scale monoculture plantations, con-
struction of reservoirs has reduced the extent of hiabitat.
Action Plan — Restoration of migration corridors, central of
grazing, eco-restoration programme and relocation of the popu-
iation inside crucial elephant habitat, paymernt of compenszation
to local people for crop damage.
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South-Wess Bengal - North Bihar — Orissa

Kameng — Sonitpur Intersinte (ArunachallAssam)
Dibru-Deomgli Interstate (Aranachal/dssam)
Kazirango-Karbelong-fntanki (Assami/Nagafend)
Bartal-Saifung « Intersiate (Assam/Meghalaya)
Balpkakrem National Park & adjoining ares (Meghalaya)
Nilgiris & Eastern Ghats {TN/Kerola/AP, Karnataka)
Nileambur - Silent Valley Coimbatore (TN/Rerala)
Annamaloi-Perambikuilam (TN/Kerala)

Ferivar — Madurai (Kerala/TN)

Rajaii-Carbett (U.P.)
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