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PREFACE

We are very happy to provide here a report based on a
series of discussions culminating in a two day workshop in
March 1986 on the scientific investigations that may be taken
up over the next several years in the proposed Nilgiri bios-~
phere reserve. We have been very fortunate in receiving the
co-oparation of a wide range of people in this exercise. The
responsz has been so overwhelming that their names cannot be
listed individually in this preface, but are given in an

appendix. We are grateful for their support and advice.

Bangalcre Madhav Gadgil
Holi Pournima R. Sukumar

March 26, 15836
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l. BIOSPHIRE RESERVES

An innovative concept

The concept of biosphere reserves, has ﬁow hegn in
operation for a decade with some 250 resorves cover Lmg 66
countries bheling in existence as of early 1936, This net-
work of biosphare reserves aims to protect representatives
of the entire spectrum of the ecosystems of the world as
well as the genetic diversity of cultivated plants and
their wild relatives, It represents a major innovation in
the conservation effort in advocating that the und isturted
natural ecosystems cannot be protected simply through
attempts to keep all human influences out of it. Rather,
it suggests that conservation must be an'open syslktem in
which undisturbed natural areas can be surrounded by
dreas of sympathetic and compatible use. It thus embodices
the notion of graded control allowing for a floxibility

of treatment that is needed under changing circumstancos,

Thersecond innovation brought in by the concept of
biosphere reserves is that these areas should scrve as
sites of scientific research directed not only towards
immediate needs of managing protected areas. Instead,
in view of the inclusion of human elemznt as an integral
part of the biosphere reserve, such areas should hecoma
sites oé scientific investigations and field experimenta-

tion of alternative models of development that ensure

sustainable use of natural resources. In addition, the
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bicsphere reserves are expected to form a global network
Lor monitering of our egviromment, and serve &s toci

of resaarch on cons:rvation of bilological diversity., Ut
biosphere reserves are also ideal sites for educational
anxl traiping eflforts involving a whole crasg-seation of

the soctiety, incluling esnacially the local paopls,

Zones of the ressrve

In view of this concept, the biosphere reserves are
axpacted to include not only 2 core zone of undistiurbed
ecosystems, but a manipulation or buffer ZonRE, r@stordw_
tion zone, and an undelinzated zone of co-oparation, The
Core zone would sarve to conserve acosystams with ﬁheir
whole range of biological diversity. It providass an ideal
site for scientific reszarch on determinants of bicloyical
diversity and the devaelopment of managemsnt techniques ror
Conserving diversity., It is also a suitable locale o
menitoring long toerm changes in globhal c¢limat: and envi-
ronment. The manipulation or suffer zone would incluacde
regions with on going human uses, including forestry,
agricultura and énimal husbandry. They provids sitzoe
for daveloping know how on how best to utilize natural
resourcas in a suylainable fashion for providing a better
cuality of?;iﬁe fq{ the local people., It is also an ideatl

repository pf tra@itional knowledge of the people on
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prudent use of resources; a place where such knowledge and

practices can he festerced and put to good use. The mani-

pulation zonz is evpected to he a site of in situ praser-

i
vation of thz rich varicties of cultivated plants and dome-

sticated animals, which may be continuad to be maintained by
providing proper incentivaes, to the local peconle and invese

tigated in their natural setting. The rastoration zon:

would he a most appropriate site for reszarch on how to

restore productivity and diversity of dagradad ecosystems,

Finally the larger zone of co-operation, which nezd not be
precisely delineated, could be an area for investigation
and experimentation on alternative models of sustainable

development for a broader region,

2 A HISTORY OF THE PROPOSED NILGIRT
BIOSPHERE RESERVE

Selection of sites

The environmental regime of the Indian sub-~contin:nt

is one of the most diverse in the world. o have 8 raine

less desert and the place with the highast rainfall, the

-hottest place on earth and the permanantly snow hound

peaks of the Himalayas. Lying at the confluznce of

Lthiopean, Palaearecti@ and Indo-Malayan bictas, the
region possesses a number of interesting components
from sach of these realms as well as several peculiarly

indigenous forms, The modern classification of Udvardy
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(1975) based con joint considerations of biogzograshy and
Diome types gives the following twalve biogcqg:aphic pro—
vincaes for India,

1. Himaelayan highlands

2. Thar dasert -

3. Malabar raiaforesc

4. Indus - Ganges monsoon Lorest

5. Peccan thorn forast

6, Coromandasl

7. vahanadian

8. DBzngalian rain Lorest

9,  Burma monsoon forest

10. Laccadive islands

11. Ilaldives and Chagos islands

12. Anpdaman and Nicobar islands

Ideally, at least ona representative area fZrom cach of the
above biogeographic provinces should be set apart as biocsphare

rescrves in order to conserve as much of the country’s biclogicil

(and associated cultural) heritage as possiblaz.

The Man ana Biosphere Committze of th: Departmont of
sciznce and Technology, Government of India dnjvial:d pralie
minary woerk bn idzncitying bilosshare resarves as carly as
1976, Subscedauantly, in 1979 the Indian liational MAR Comnittoee

constituted a Core Advisory Group of sxperts for recommcrnding

potential areas as bicephere rescrves. Following thz standaid
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criteria for selection of Biosphere Reserves set by ULESZO, |

following citos were identified

.

Biosphere Reserve

1, Nilgiri

2. Namdapha

3. Nanda Devi

4. Uttarkhand (valley of
Flowars)

5. HNorth 7Islands of Andamans

6. Gulf of Mannar

7. HKaziranga

8. Sunderbans
Y, Thar desert
10, Manas
1l. Kanha
120 lokrelk{Turs rangs)

The group also located experts to prepare project documnents

on these biosphzare reserves.

are now available for five proposed reserves, nanzly, Nilgiri,

Namdapha, Nanda Devi,

2.2 Action so far

The first such document pertained to the proposed Wilgiri

3iosphere Reserve, which covers mainly No.3 and partly No.5 of

ddvardy's biogeoyraphic provinces.,

Of\the above, projcect documents

“ulf of Mannar and Uttarkhand.

s

states

i

Tamiinadu,
Kerala

Karnatalka and

Arunachal Pradesh
Uttara ¥Fradesh

Uttar Pradesh

Andamans & WNicobars
Tamil Nadu
Assam

West Bengal
Rajasthan
Assam

Madhya Fradesh

Meghalaya

it was prepared in 1940




by Prof. Madhav Gadgil and his tsam from the Indian Ilnstitute
of Science, Bangalcore, in consultation with the concerned
Govzrnmant authorities, This documant gave & broad picture
of the various areas; thiir classification intc Zones and

recoam2iiations on maugement and research in the Hilgirdi

=

escrve. (apbroviated to W3R fFrom now onl). At that

ke

Binshern:

time it was ¢ xpected that the country's first bivsphere ressrve

would Lz soon establishaed in the WNiloiris, G, unrortiunau 1y,
no further prodgezss was made in the matter.  Tnoitoraeh 19272, an
Indo-U8 dorkshop on Conservation of Biological PDiviarails was
organizaed at the Indian Institute of Scicncae.  Thig Jorkshop
wznt intoe the matteors of (a) Selaction of Biosphere Rrscrves
(b) Administration and management of resesrves (¢) Sci:ntific
activities in the rescrves and (d) Education and training.

The proceedings were issued as a seaparate document in 19432

and hava beon reprinted in 1986,

Still, the proposal was in cold storage until, in August
1984, Prof; M.G. L Hznon{Membaer, Planning Commission) called-
a meeting of representatives of the thres conczroed state
Govarnments of Kerala, Tamilnadu and Karnstaka, At this mect-
ing thz representatives agreed in principle to the creation of
the Wilgiri Biospherc Reserve. In order to actually dounarcatce
the area, a committes was constituted with the followiinyg

Mmemb-rs s
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1. Prof. Madhav Gadgil (Convener of

the Committze)
Indian Institute of Science

2. Shri. S,R,Bhagwat T.1',S.
Principal Chief Consurvator of Forests,
Karnatalka

3. Shri. G. Mukungan T.F.S.
Chief Conservator of Forests (Wildlife)
Kerala

4. Shri. John Joszph I.F.S. '

Addl, Chief Conservatbor of Forastgs,
Tamil Nadu

5. Nominese of 1G of Forests, Government of India

The Comwittee was assisted in its work by
of

1. Dr. R. Sukumar
Indian Institute of 3cience

2. Dr. P. Vijaykumaran Nair
Kerala Forest Research Inst.Pecchi

3. Shri. Ullas Karanth
Centre for Wildlife Studies,Mysore

After a ficld survey by the team during Septamher -Getob o

1534, the variocus zones of the niosphere roszrve warse markoed én

mwaps of L:50,000 scale.  Mis work involved a dstailed il ysis

‘of additions/l:letions from the carlier proposal to make it

relevant to the prevailing situation. The committee after a
number of mectings (including with representatives of the
Departinent of Environment, New Delhi) submitted the report

along with the dotailed maps dén 14 February 1985.

It was felt that even if theé actual establishment of thoe

wilgiri Biosphere Reserve had not yvet been accomplished, tho

a4 tedam consislio.g




scientific rescarch programme could begin in this v, Phis
would not only save time in view of the rapid choangzs tadilng
place in the biosphore ared, but also gencrate datae thal would
be useful in management once the Biosphere Resorve bzoune a
reality, 8o far, thr:e m2ztings, including reprasentatives of
State forest dzpartmants, universitics and rescarch institutions,
have baen held on 14 Gotober 1985, 10 January 1986 und 7.8
March 19386 to formulate the scientific programme, A listrof
the members wno attended theso meetings is given in Appoadix I,
while the recommendations on the scientific programm: Ffollow
in chapter 4,

3. 18 PHYsiCa, 3RTIING OF ’

I
THE HILGIRIS
3.1 Location and Topogra Dhy

The propused biosphere reserve is to be constituted arcund
the Nilgiris mountain and adjoining hills of the destern Ghats
O0f Peninsular ludia (10 45°N to 12 15'N and 76 0'E to 17 15'R) .
It stretch:s from the Coorg dynad platzau just east of the
Brahmagiri,isouth to the Attapadi-Solampatti hills at the nor-
thern edge of the Palghat gap, and eastf-wards into the Talam-
alai - Hasanur plateau of the sastern Ghats. The topography
is extremely vafied ranging from an attitude of 250m in the
Colubator:2 and the Caliecut plain to over 2500m in the Upper
Hilgiris. The ﬁighest peilk Deddabetta (2636m), however, is

cxuclded from the biosphere rescerve.
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The Upper Nilgiris range from 2000m to upwards and fall

stesply to the surrounding plateaus and plains. To the north
are the Wynal, ilvsore, Sicur and Talamalad pliteaus with

associated hills abt a general elevation of 00 te 1000m. o

the West, the slopes constituting the Nilambur, New Amarambal auin

and Silent Valley RFs descznd to 250m in the Calicut plains.

Lo the south, the Attapadi plateau, Siruvani and Bolampatt i

hills show their own diverse topography from X800m down to 150w

in the Palghat gap. On the east, the Nilgiri slopes down to

250m in the Coimbpatore plains,

Geologically, the entire region is made up of ma tamorphic

Archean (pre-Cambrian) rocks, mainly the Gneisses, Charneckites

and Schists,

3.2 Hydrology and Climate

The region is drained both to the west and to the east. O

y
Ia

the wast the retative Ly short, swift flowimg sty s dradn Lo
the Chaliyar, Kunth ipuzha and Koraiyar rivers

Tha castern portion is drained Ly the tributaries ot the
Kabbini, Moyar and mhavani rivars, which ultimately empty into

the Cauvzry river,

The lilgiri area shows “a striking diversity of atmospharic

and hydrological conditions" in the words of climatologist von

Lengerke. 8ased on the hydro-thermic conditions he has distin-

gquished the following climatic types:
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Loodarm and wat tropical ( below 1400m)
4. Werm and humid - e.y., lowar Coonoor Ghat and soulile: |
Bastern slopes
b. 7Yarm and semihumid - Malabar plains, illestarn pirts of

ysore plateau

1T Warm and er.:ropical (below 140C0n)
a., warw and semiarid ~ Caolinmbatore plains, eastern Mysoce
plateau, northern esstern slopes
IIT Cold and wet tropical (above 1400m)
a, Cold 32d hunid - uppar Coonoor ghat, southern tracts
Of the eastern and scuthwestarn plateau.
b. Cold and semihumid - Kuniah range, Dodabetta ranga,
Wenlock downs.

The region is subject to the influsnce of both the S
monsoon dnd the JE monsoon. «dnhile it is beyond the SOOI OF
this report to give a detailed account of the climate of Wilgiris
the diversity can be gleamed from the following facts., Un th=
western exposed portions of the upper ilgiris the anrual
rainfall exceeds 5000mm on aﬁ average (maximum of &330wm  on
Mukurti Ridge at 2545m elevation),while in the sheltered Moyar
vallay it is less than 500mm(e.g. 463mm at Mangalpacii), a
distance of only 40 km apart. Similarly, thz monthly AVEriges
of daily Cemperature reach a minimum of 2°C (Feb) at Korakundah
and 37,1 C(Apr, at Bhavanisagar. The absoluts: miniiun and
maximum temperatures recorded at these stations are cven HIQT e

extree, 6.7°C and 41.1°C respectively,
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Land-Use Pattern

Though many tribal communities have been living in the

Nilgiris for centuries, the systematic largaz-scale spread of

hunan habitation began only in the 19th century with the esta-

blishmant of a hill station for Europecans, a cantonment, and

then cinchona, tea and coffee plantations,

Today the entire central portion of the upver Nilgiris

1
Nnas

been occupled by man and the natural vegetation is restricted

te numerous small fragmented pockets of “Sholas™. Tho ouker

slopas of the rilgiris, hovever, retain the noatural vegataltion

cover, and those along with adj went hills and plateaus conml -

tute the biosrhere reserve proper,

The Nilgiris are famous for tea cultivation. Numerowus toas
estates are spread through the upper Nilgiri plateau. In

recent

years tea cultivation has also been taken up in the lower

Gudalog
Cherambadi area, where repatriates from Sri Lanka h

settled,

ave bhaon

Potato cultivation on the hill slopes has led to

devastating soil erosion and failure of subsequent crops. Frujt

crchards are scattered over the upper

plateau. The forest

department has raised plantations of Eucalyptus and wattle

{Acacia spn).’ A government cinchona plantation is situated at

Jaduvattam.

e upper MNilgiris has also been exploited for its

hydroalectric potential through the construction of 2 ssries of

dams on the tributaries of the Moyar and the Bhavani.

Elsewhere human settlements within the foresst are

aspecially conspicucus over the Wynad, Talamalai, Sigur and
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Attuapadi plateau, Millets are cultivated in Uhe drler tructs
of Talamalai and Siqur, while paddy is cultivated in the
moister Wynad belt., In the Attapadi a transition 1s seon in
the crowsing pattern fron millzts in the dry belt to paddy,
areci, betal, banana, @tcec., in the higher rainfall regions.
Tripals in thes Atitzpadi have bzen pracﬁisinq shifting cultivu-
tion on the hill slopass.

In the propoesed IBR area thare arsz many traditionnl sthnic

Croup

=

L]

CHoLAJRIKAS are the only genuine hunter gatherers of the: Indian
peninsula. They wzres digcovered in the New Amarambilam forusts
only a few years ago.
PUOAS are buffalo keepers of the upper Nilgiri Plateaa,
BADAGAS are an advanced forming comnunity, cultivating the
fertile slopas around Udhagamandalam,
LRULAS are originally hunter gatherers of the drier tracis
and are today mostly gatherers of minor Lorest produce or
gmall cultivators.
KURUELS AlD SULLUAS arce found on Ghe Mysore-Taloaeelal platsag
and are gathesrers of minor forest produce or small cul tivators
CHETTIxS cultivate their own land in the Wynad arca,
PANNIAS are landless labourcrs and woerk mostly for the Chatiivs.
Vegztation Types

An entire spectruwm of,vagetation tynes from wet evergréean
forest to dry thorn forest can be fournd in the Nilgiri 3iocspharc

Resarve zrea. Though numnerous sub types can be reccynized
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wilthin each mujor type, only the major vegoetation Lypos xag
hricefly dascribed

hara,

a) Tropical “Wot overgroen forost

The wet cvergreen forest occurs zlong the destern slops

o

with an annual rainfall of dver 2000mm, uptoe an altitude

1500mm. This is characteristic of Hilambur Kovilakam, Now

Amarambalam, Silent Valley and parts of Attapadi rassrves

=D a

dense multistoried forest reaches a height of 35 m or mora,

with several gigantic treces of 350m height emorging above tho
genzral level of the forast.

Lichens, mosses, epiphytes and

climbers are common.

Dua to the closed canopy th: ground is

usually devoid of grasses. Amonyg the dominant trecs the

common association is the Dipterocarpu

the common trees include D, indicus, M.ferraa, Poellipticum,

ariocarpus hirsuty, gischofia javanic

piryiflora, M. wightiwna, Kingiodzndron pinnatum, Michelia

widkaglrded, Brerospermum coticulatun, Symyginm qardie |

PYros spp. and Cinnamomum zoylanicum.

In general, the evergreen forest does not cxhibit a

s~Mesua-Palaquium srics

r D | (R

e

Thee

»oLredinin il e, Flespnoa

gragaricus distribution of species. Biologically this community

shows a high level of species diversity. In on2z sense it
should be cons idered as & ncon-ranewable resource, sinca

regeneration to its original climax form is practically

impossible once the original vegetation is clearad.
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p) Tropical montine avergrecn shola-grassland

Thz shold grasslaind vagztotion is zneountocsd dbove altivudss
of 1500m. It occurs over the graeatar poart of the upp:r Hilgioi
plateau and the highsr rewchos of Sirnvan! hills.  The snola
forests are ristricted te the villeys or folds in the hills,
while tie surrounling hill sloscs ave covored with grasses, In
th sholn forests thz trees are ralatively stunted {bolow 25m).
The principal trees in the sholo forests include Clinnamcimugn

Wightii, Zlagocarpus spp., Gordopia obtusa, Meliosma spu

4
...... ot g o

Ligu strum roxburghlii, Litsaza spp., Schefflora spn., Synlocos

P

Spp. and Syzygium arnottianum. The undergrowith Contliins mawners

b Juipiaczae and Acinthac pae, Gspeaially Strobil antly a0 L

grassiunds contain sovecizs from the geazra Connopaoonn,  dlvdeedn,

wraqrostis, Boghrlochlody and Tripogon.
el I;Efélliﬁi‘;l;...;ﬁ:;ﬂlli::fé‘.!Lé)f‘.ﬁl&?‘;‘:zl%_.‘.IEQ.J.'.-'}_;'.:—LE

This is & transition between the evergreen and thoe moist
deciduous types, It can be found both alony the lower western
slopz2s and below the montans shola vegetation along the northiern
and eastérn slopes. Apart f{rom elaments of th:z evirgroen forast
sueh as Vvitex altissimi, Ly

antha, Ioligorns wrnoitians

T . J e L T

ind Agrocarpus fraxinifolius cin be ssen 3ombax c:iby, Iruwia

nydifl

and Carvotd urens. The comnon deciddous truees zre

ground is usually devoid of grisses.
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O Tropical Noist deciduous forest

The bast fepresentation of the moist deciduous forest is o

the Wynad platcay, The principal troes are Lagerstronmia

lancecolata, Te rminalia tomentesa, Palbergin lotifolia,

2ehleichers olaosy, Xylis wylocarpa, Kydia cal yeiod 2nd Tectons

3

grandis. Larg: cliups of Bambusa arundinacea are of ton found in

the lower storey.  The ground may have o goocd growth of tall
grasses such as Themeda and Cymhopogon.

d} Tropical ey deciduous fore 25t

“he dry deciducus forest dominatas tho Mysorz platoau,

Talamalai plateay and a large portion of the rainshodow slor o

of the Nilgiris, Anoge lssus clatifeolia is usuilly the dominaint

tree, due to frequent fires, Other trees includu\?gqﬁgpg

grandis, To 2rminalia tomentosa, T, Chebula, Albizzia odoraltissim.,

Srawis tilisefolia, _Eterocarpus marsupium, Chloroxylen Swictenl

ard Adina cordifolia, Dendrocal fue strictus is the commom

pamboo of the dry for:sts, The ground layer shows a good grass

cover of Themcda, Cymb 'gpoden, Imperata and Hetaropogon.

In mapy areas 1 modilfie] dry dociduous scrub thicket oceurs .

M'his is charactorigsd DY th: presence of numzrous thorny shrubs

in the undergrowth, ACIai spn, and Lantana are: 2Bpiciyliy

YOI shratig, m suach 0oy only short grasoos eccur.

£ Iropical dry thorn forest

The Moyar villey his the ix 3L representation of the dry

n

wrorn forast. Acacia teucophlore, A. chumn tra, A, latronum,
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GELUIS Gnary, Hardwickdin Binaka, Zizphus xylopvrus,

Sresar s Jaccuinii, Ricrostachys cineren, azromphis goinosa,

N

1 ——

‘Letizendon monogynum and Capparis gepisiria are th: common
plants.  Short grasses CCcur on the ground lav:ir, ‘thig
Vargetanicny typs has Larguly disappearcd from the Leccan platoay,
whaers it YAS onco rxtonsiva. It is Ligperative that bl remain-
ing patches ars proticted,

Zones

Ao 0L the Nilgiri Biosphers Resorve
Tha varioﬁs Zonas of ¢he biosphere rescrve and broad

Hnigaoent principles Or: ¢iven balow:
e CORE Zones

Primarily the cor: zooes arc AL2as whers hunan aotivigy
shoutd be either abosent or Kept to a mininam oul of o, CELy .
There should be no Forestry oparitions, collection o siner
forest produce or any davelopment activicios such g constryg-—
ction of dams, Rrgular tourism snhould not be allow:d., Apart
frow th: conagrned officialy, the sntry of othor bona-ride
poople snould be strictly ﬁhrough the issun of voermits. The
only prople who Mmiy be permitted to reside within tne core
cones are ftribals who have peoen alwiys statying there, Only
non-destructive scicntiric Fescarcn should bae carrizd out in
the core arcas, Cbviously, protection of cors areas should
be given high Priarity. Rzalizing that stringant rules also
havae to be practical, the core zonus hive beon restrictad

£0 @ basic minimum area for the presznt. The total area of
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the core zones comes to around 1240G.3 sz. Most of the vego-

tation types arc represented in the corz zones, These includoe:
1. Tromical wot wvergreen forest and vercreen shola-
grassliands-tlow Amarambalam (vart), Nilasmbur Kovilakam,
silent valley, Hilgiri ponk-Rundah plateau (Milgird

[

Tahr Szrnctuary)

2. Somi-cvoergroun for.st-Siruvani hills (Bolampﬁtty Yonche )

3. Molst and dry decidues Lorest-Nagarhole sanctuary (part)
Band {pur (part), Mudumalai(part), Nilgiri cht;tn slopos
(zrode division} and Minchikuli valley (8atyamangalam
division)

4.

Tropicil thorn forest: & small portion of the Nilgiri
enstern slopaes. This vegetation type has not baoen properly
represented in the core zone due to the human activity in
such areas., 1In future, it may be possible to set apart o
portion of the Moyar valley (Satyamangala@ division} which
has a truc representation of this vegetation tyne as a
core zona,

b, Buffoer zones

While most portions of the core zones are cffectively
bufferad by othoer Zones, In areas whare a core zono abuts
human settlemantg A buffer zone of necissary broadth may bae
dzfined. Por iu:tancc, the core Wilambur Kovilakam abuts

ssttloment to ity cast. A distance of about 1 km from human

sattlament may bu considersd as a buffer zcne in such situations

to facilitate genuine utilization by the paople,
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¢l Manipulation(Forestry) Zonos

Thesz zones should bz managad accerding to sound [orostry

L

principlias for obtzining a sustained yi:ld of farest produce
consistent with th2 needs of the gcosystum.  Cloar fulling
should be pirmittoed oniy in currcontly uexisting pluntation
areas., Jdithin the natural habitat of tha manipulation zones,
forestry operations should be restricted to scloetion telling.
do new plantations sheuld be raised in tho notur il habitat,

However, gap planting without any clearing may bo done in the

more degraded arzas, Graﬁing may be permitted but should bo

regulated.

The major portion of the biosphers rescrve has boun
included under the manipulatiosn (forastry) 2OM2, Drimarily
beeause of the current pattorn of use by the people for grazing
ind forastry cperations by the department.  The manipul ation
(forastry) zone covers an area of 3233.7 sz and  incligdes ml;

th2 vegetation typas.

d) Minipulation (fourism) Zonos

Regular touwrisw should bo larg:ly restricted to thosc zones,
The infrastructure for tourism should not b 2xproadod bheyond
the current levels wichin the forest arcvas. ALl now tourisie
oriznted constructions should ba located outside the forest,

A8 4 whole tourism within the biosphere resorv. should not be
developed on a large scale but carzfully regulated so as to

aliow only 1 mininum disturbnce,

Tt
BN
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The tourism zonos covaring an arcea of 335 km2 Qrz looar
in the currently used wildlife tourism arcas. Thise Ao
Nagarholoe WLS, 3andipur national parlc nnd Modum ol o Sanabuury,
A new tourism area in tho: Begur rang: of Bandipur nation.] Pk
hoas boen proposad in oodir Lo ANDUre 1 regul iy proescenoe of

dipartment staff to ensurs bectter protection.

The departmentel infrastructure for tourism within th

LT
e

Zones may be doesignated as administrabive arcas,
) Manipulation (Agricultural) Zones

One aspect of thae biosphere raserve programm: should be L

conscrvation of the traditional genetic stock of cultivated

plants and domestic animals. For the present, all the culti-

vated: enclaves within the biospharae reserve will constitute this

Zonc, The'people_here sheould be ancouraged to participate in
the biosphare pregramme by cultivating traditional cCrop varieties
in preftrzﬁcc to the now hybrid varieties, MNacessary dncontives
should b proviided to subsidize 3ny Linancial loss incurred by
the furmers.  Frotoction of crops from the doprodastion of wild
aniinals such s

b

slephants and wild pios should bo given high
priority in thoss arocas,

ey

£) Restoration Zon:s

Areas in =

highly drgrad:d stage adjacent o the other
zones of the proposcd biosphere rescrve should be brought

undar vegetation covor by scientific afforestation Progrimns s

5011 consarvation mrasures may he undertakon on hill slopos
znd the buanks of reservoirs. Any human scttlemont ia vulnor gsl:




arezas should bz translocated. Tt is stroncly rzcomaicnded that

‘

all rovenue forests in tha biosphare area should boe taken over
by the forest dopartment and declared as roservis Foroet s, S
most of thesce roevenue forests are highly dzgradcd ehry sy bo
suitably afforaested,

The muintenanc. of continuity of wnitur:l Vvigotation Couver
throughout the biosphers roes.rv: is exboumzly lnoorosnis, Ln
SroadE o wher: such continuity dis throatensd or has b g,
Sutt hly link zones way boe ddontiflicd Lo o, vey g Ll B nta-
tion process, If BeCessary, suitable alteorestation programiss
nay be undertakon in such link zones by incorperiting thesc
areas in the rostoration zona,
59E£MQEWQQZQEE£§EEQE

In ordér to involve the pocple in tha 7iednity with the
biosphere programme, ona might think of an undefined zono of
co-operation around the NBR arca, Bducation and trainiug
programmes on envirommental issu2ss as well as scorestoration
<fforts mav bhe takzn up in ﬁhis zonc. The co-opirnticon of tho
poople may be solicited so that thiy do not cone into conflict
with tho cbjectives of the biosphare programm:. This miy be
¢opecially relsvant to poopl: =long the borders of G NIR
who are currently utilizing tho fringe osreas o the iy liveli-

nood,
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The total area under the various zoness of the Nilgiri

Biosphera Reserve of the 3 states is given below:

Arca in - Manip. . Restora-
C ) ! ]
WBR . For:stry fourism tion
2 ; > 2
<m Km? I{m2 Km? I<m 2
Tamilnada 2537.6 274.,0 2071.5 65,8 116.3
Kerala 1455.4 264.5 945,0 0.0 245,09
Karnataka 1527.4  J701.8 212.2 269.2 34,0
Total H5520.4  1240,3  3123G,.7 335,0 706.4
3146

Localities, of the Milgiri Bioesphor:

y Rasorve

Keuping thz Forest Division/National Parli/Roscerv.e Forost

as the basic unit, the major localities of the proposed Milgirt
3iospherce Reserve are described below. Some of the minor

loca-
lities have boen merged with the major ones.

The detailed

areas of . cach zone in these divisions are given in Appendix 11,

3.6.1 Nagarhols Notional Park(Karnataka)

e

Southeast of the Brahmagiri hills, separated from them by

coffee plantations of the Coorg region, the forests of the

dunsur

rivar,

constituted here. 'The

(-

and Mysora Division stroetch south until the Kabbini

' 2
Fhe Nagarhole Naticnal Park (arca 571 Xm”© ) has becn

vegetation is moist deciduous forest

intersperscd with swamps in thoe Woestern portion and Jdry

deciduous Lo scrub forest towards thoe e

a5k,

msxbonsive

Tank

plantations occur in the present tourism area of Nagarholo

Jational Park.

Principal streams are the Lakshmanthirtha
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and Nagarhole. This region is noted for its large numbers
of mammals such as elephant, gaur, chital, sambar, muntjac
and wild pig. The large prey base suppofts a good nunber

of carnivores such as tiger, leovard and wild dog.

A1l the zones of the biosphere reserve are represented
in this region. A core zone has been constituted in the
Nalkeri, Hatgat, lettikuppe and Kakankote RFs. Tn view of
the extensive teak plantations, portions of the Arkeri,
Hatgat, Nalkeri and Kakankote RFs have been desipnated aé a
manipulation forestry zone. A new tourism zone has been
proposed in the above areas, while the degraded areas to the
east comprising Kachuvanahalli, Viranahosalli, Katwal,_
Alaganchi and Nagarapura SFs may be treuted as restoration

Z0OTNe .

3.6.2 Bandipur National Park (Karnataka)

The waters of the Kabbini reservoir have restricted the
Tink between the Kakankote ranpge of Mapgarhole NP with fhe
lepur range of Dandipur NP (arca 874 kmz) to a narrow 6 knm
stretch. South of the Kabbini, the forests of Bandipur
Project Tiger extend southeast upto the Kakanhalla-Moyar
river porge. While a belt of moist deciduous forest is
found towards the west, the dry deciduous vegetation predo-
minates elsewhere. The Moyar RF to the east has deciduous~
scrub vepetation., Large numbers of all the mammals charac-

teristic of deciduous vegetation are seen here.

3
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Since the establ ishment of Project Tiger in 1973, the

ation. The exisg.
Fing tourism arca of the Bandipur und Kaniyanpur SFs will

area has been free of comnercial exploit

constitute one tourism zone. 4 new tourism zone has also

becn proposed in the Ainurmarigudi SF to maintain some

patrolling by staff for Protection. The entire Beerambadi

SF will form a cone zone, while the Movar SF can be

designated @ restoration zone,

34603 Wynad Wildlife Sanctuary (Kerala)

Natural vegetation over much of the Kerala Wynad has

diSappeared, leaving only two'discontinuous portions

(created by the Pulpalii encroachments) along the border

with Karnataka and Tamilnadu., These have been declared as

the Wynad Wildlife Sanctuary (area 344 kmz). The northern

Segment adjoining Nagarhole P includes the Begur and
Kudrakote Ri's, while the southern Sector adjeoining

Bandipur NP and Mudumalsi WLS includes the Kurichivyat,
Kuppady, Mavinhalla and Rampur RFs. The natural vegetation

18 mostly, moist deciduous forest with swamps. A large
proportion ol this has been converted to teak and

bucalyptus plantations. Swampy enclaves are cultivated
by Chetties. The Wynad plateau has the largest tribal |
population in Kerala (91267 according to the 1971 census) .

¥hile this tract must bavae been rich in large mammals, these

have now reduced considerably due to the human interference.
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:f The entire Wynad Sanctuary has been designated as
- manipulation forestry zone.
: .: _.:E:

5.6.4 Mudumalai Wildlife Sanctuary (Tamilnadu)

ST

Adjoining the Wynad WLS and Bandipur NP at the
trijunction of the 3 southern States, is the Mudwnalii
sanctuary (area 521 kmz) ci Temilnadu. The tloristics arc
csimilar with wolst deciduous Lorest interspersed with
Swamps in the western Bemine RF and dry deciduous forest
clsewhere., Chotties cultivate some of the swamps within
Benne and Mudumalai RFs. The Perennial Moyar river flows
through the sanctuary. The fauna 1s as rich and varied as

the adjoining Bandipur WP,

A portion of the Mudunalai-Kunbarakolii K has beon
pProposed as a core zone. This would adjoin the core zone of
Bandipur HP. The tourism zone 1S centred around the exige
ting infrastructure at Theppakadu, ‘The remaining areas

would constitute the manipulation forestry zone,

5.6.5 MNilgiris Morth Division (Temilnadu)

To the east of Mudwrilal lies the rain shadow region
of the Nilgiris northern easteri slopes and the Sizur
plateau. The plateau is bound on the north by the deoep

Moyar rivir gorge. Vegetation on the pPlateau is mostly

dry decicuous - serub of a Lerophytic nature. Along Thie

2

Stesp Nilgird slypes the vegetation changes from scrub
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along the bhase through dry deciduous forest to semi-

evergreen and stunted evergreen sholas on the crest.

Overlooking thoe Movar wvalley the Nilgiri slopes fall Steeply

to 250 m, where dry thorn vegetation occurs, On the northern

bank of the loyar the principal settlements are Thenrumarada,

Hallimoyar and Kallampalayam., There are numerous enelaves

of cultivation on the plateau, Principal villages are

Masingagtdi, Movar, Mavinhalla, Sirur, Anaikatti and a
power station at Singara. 1In addition, there are a number

of cattle pattis ; thus the plateau is extensively grazed

by domestic livestock., A1l the large mammals characteristic
of the deciduocus forest are found here though at lower
densities (except for chital), Mention must be made >f the

striped hyena restricted to such dry tracts,

In view of the current human activity, the major portion
bas been desisnated as a manipulation forostry zone. A core
zone has been constituted along the Nilgiri Bastern Sloves
RE overlooking the Lower Bhavani Reservoir, and a restora-

tion zone along the barren shores of the reservoir.

3+6.6 Satyamangalam Division (Tamilnadu)

The Talamalai~Hasanur plateau to the southwest of the
Biligirirangan hills forms one extremity of the Eastern Chat
ehain of peninsular India, It meets the Nilgiris of the

Western Ghats across the Moyar valley or Gazalhatti pass

(250-350 m). A gallery forest is prominent along the
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banks of the Moyar river. Elsewhere, the dry thorn forest
is perhaps cne of the few authentic representatlons ol this
vegetation type in peninsular India, A large population
of blackbuck is found to the north of the lioyar in the
Talamalai renge. A herd of feral buffalo also inhabits the
valley.

The hills of the Eastern Ghats rise stecply to the
Talamalai platean (750“1000 m) and are covered with dry
deciduocus-gcrub forest. The plateau itself is largely
covered with dry deciducus forests which have degraded into
scrub in the vieinity of villages. Fucalyptus plantations
have been raised in the Talamalai and Guthislathur RFs. In
+he Cuthialathur FF a few bills forming part of the Biligiri-
rangan chain have montane evergreen shola-grassland above
1500 m. Moist dcciduouu‘forent is found in the-sheltoered
Minchikuli valley. The large enclaves of cultivation herec
are Chikkahalli, leydalapuram, Mudiyamr, Talamalol and
Hasanur. While oll the large mammals of the region are
represented here, the clephant is by far the mast preda

minant.

The Minchikuli valley has been constituted as a core
sone. The degraded hills to the west of Talamalal RE
and a strip of thorn forest in the southern foothills form
the restoration zones. The remaining portions constitute
a manipulation forestry zone in view of the current humar

Presence.
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3,847 Coimbatore Division ( Tamil nady

M e Bt ami g

The forested Southeastiern slopes of the Nilgiris along
with a portion of the Siruvani hills and Bolampatti hilis,

Stretching south upto the Palghat gap, constitute the

Colmbatore Division. Along the Mettupalayam-Coonoor

highway, the forest cover narrows to g very small strip bet

ween the Jaccanare slopes RF and Hulical Drug RF. Ixtension

of this corridor is necessary if forest continuity is Lo be

maintalined over the biosphere reserve. Further south, the

Bhavanl river flows throush the forested slopes of Nelli-
thurai, Kandiyur, Pillur wund Melur slopes RFs. The Pillur
Dam has been cons tructed across the Bhavani. The vepetation

in this rainshadow region shows the usual transition from
scrub jungle at the foothills through deciduous forest to
stunted evergreen patchos atibhe“highartelevatiOns." Thcré

are a nunber of small settlements along the Bhavani.

Further south are the dryldeciduousmscrub forests of
Gopinari, Anaikatty north and south and Thadagam FRFs. The
Anaikatty plateau is again largely under cultivation. The
hills to the extreme ecast are practically devoid of vege-
tation and have been excluded from the biosphere reserve,
To the south of Anaikatty is the eastern portion of the
Siruvani hills (Bolampatty Block TI) which contain good
patcheéhof saml-everpreen ind evergreen forest on the
igher slones, poing upto 1800 m in places. In this rerion,

evell the vegetation on the plains (300-400 m) tends towards
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a mixed deciduous type instead of the usual scrub, due to
the higher rainfall. The extremne ssoutheastern spur of
Bolampalty Block Il rdising uptn 1200 m has lurgely deci-

duous -scrut, which is highly degraded in places.

Though all the large mainals ars seen here, their

numb«rs are relatively low due to the steep terrain.

A core zone has been constituted around the semi-
evergreen, evergreen patch on Bolampatty Block 11 (Siruvani
hills), Tie Odanthu rai RF of Mettupalayam range and the
degraded extreme southeastern portion of Bolampatly Block IL
g0 to make the restoration zones. The rest of the Division
constitutes a nanipulation forestry zone.

3...8 MNilgiris south Division (upper Hilgiri P%gzgauwTﬂmilnad@

Rt A

F T T L

While the major portion of the Upper Nilgiris has come
under human habitation, the natural vegetation is present
along its western and southern crestliﬁe. This includes the
Nilgiri Peak, Pichalbettu, Porthimund, Mukurti FPeak, Hunpdah,
Mikkerubettu and Thaishola RPs ranging in clevation l[rom
about 2000 to 2550 m. The Hilgiri Tahr sanctuary (aron s
78 kmz) has been constituted in this region. The Upper
Nilgiri Jrestline overlooks the Wew Amarambalaw, Silent Valloy
and Attapadi b prves of Kurala. Naturad vepgctotion is be
charactericstic Q;ntane ever green sholua-prassland which s

extengive throuphout Lhe repgion.  However, o dodipe areid

R AP L
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has also been brought under bluegun and wattle pPlanta-

tions. There are a series of reservoirs on the Plateau,

including Pykara, Mulurti lake, Porthimund, Parson’s valley,

Imerald and Urper Bhavani reservoirs. As far as the
wildlife is concernad, a mention miust be mide about tlhie

large number of Nilgiri tahr (about 400) in addition +o

lower densitiocs of clephant, gaur, sambar, muntjac, leopara,

tiger and wild dog.

The newly carved Nilgiri Tahr Sanctuary which retains

most of the natural vegetation forms the core zone, while

the remaining plantation areas constitute the manipulation

. forestry zone.

5+6.9 Palghat Division (Attapadi Blocks

I to VI - Kerala)

.

Adjacent to the Bolampatty hills of the Ta ilnady

Coimbatore Division, the Attapadi Blocks I to VI constitute

the wPalghat Division. The outer slopes have patches of

natural veecetablon and on the plateau (Siruvani plateau)

enclosed by the ridges rhere is an extensive wet evergreen

forest tract - the Attapadl Dlock VI, wlso known as the

Muthikulam Reserve (1000 m elevation). The forests on the
rniorthern slopes of

whereas towards the northwest it continues along the 1ip

Siruvani plateau are heavily disturbed,

of the plateau towards Silent Valley. There is a small
dam on the Siruvani river and a larger dam is nearing

completion. To the south of the Siruvani plateau lies the
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Chenatnayar RE (excluded from the biosphere reserve),
Separated from it by a ridge. The Chenatnayar and Siruvani
bPlateaus descend very steeply down to the Palghat plains
and heavy encorachments of forest (have taken pluce on the
western slopes from around Kthirumpuuhn whoere an lryipga-
tion dam is under censtriction., Densities of large mammals
are relatively low. The lion-tailed monkey and Nilgiri tahr
are seen in the evergreen purts of Siruvani hills.

The Muthilwlam RF and Velayar RF have been constituted
as manipulation forestry zones, while the remaining areas have

been designated as a restoration zone.

3:6.10 Nilambur Division (Kerala)

The Nilambur Division consists of five reserve forests -
New Amcrambalam (249 kmz), Karimpuzha (16 kmz), Silent valley
(90 km?), Attapadi (140 lm®) and Siruvani hills (23 k), of

which three are large eonough to warrant special mehtion.

(a) Attapadi RF

The Attapadi RF is bound to the north by the Koralin -
dahs of the Upper Nilgiris, to the west by the Silent valley.
to the south by the Muthikulam-Chenatnayar R and to the
east by the Siruvani hills - Bolampatti block of Coimbatore
Division. The Bhavari river flows south and then northeast
through this region. The main Attapadi valley is largely

under cultivation. There are about 16000 tribals (40 percenﬁ

of population) in the wvalley. They have been practising -

T N
G e E e L
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slash and burn cul tivation for a Tong time and as «

contequence practically all the forest in the vaileys and

lower hills have disavpeared. Evergreen forest is now

restricted to the Silent valley - Attapadi divide and

along the northern slopes of the reserve bordering the

Korakundahs. Elsewhere the vegetation is deciduous to

scrub, Plantations of teak and mixed plmntations of fruit

trees for tribals have been raised in the accessible

portions of the valley.

\
K
;
i
3 .
i The forest block adjacent to the Silent Valley has been
f constituted as a manipulation forestry zone, while the

i

i remaining fragmentary and degraded forests around the

. cultivation have been designated as a restoration zono. In
% view of the wide variety of cultivated crops in the Atta-

| pitdi icgion ranping Lrop dry crops such as Jowar, T i aned

i other millets to plantation crops such as cardamom, pepper,
i ’

: betel, arecanut and plantation in the wetter areas, this

} region would cspecially qualify for programmes of the

! manipulation agriculture zone.

TR Sl T et

The Kundahs of the Upper Nilgiri descend on their
1 southwest relatively gradually to the Silent Valley platean
which has a meun elevation of 1000 m. The western and

southeip margins of Silent Valley descerd precipitously

to the Karyvarpkundu - Mannarghat plain. These slopes are

! covered by for.sts of the Tenkara range. The Silent yvalley
: . 6
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plateau itsceld is shielded from extremes ol elimite and
has 1ts own special mescoclimate. Tt is drained Ly the
Kunthipuzha flowing scuth and joining Bharatpuzha. The
plateau is covercd mostly by wet evergreen fcrest, while the
shola~pgrassland system replaces the wet evergreens on the
higher reachea. This area is devoid of any human Setile-
ments including tribals. 1t is cone of the least dsturbed
evergreen forests in @eninsular India, The characteristic
wildlife of the evergreen habitat can be scen, including
Lion~tailed monkey, nllgiri marten, and Hilglri tuhre.  Apart
from being one of the richest tracts in torms of hiological
diversity, the Silenﬁ Valley is also known to harbour many
endemic and rare species of Angiosperms, amphibians, Iishoes
and invertebrates. A proposal to dam the Kunthivuvha has
been abandoned.

The entire Silent Valley FF has been constituted as a
core zone, while the outer slapes of the Tenkara range
acting as a buffer may be designoted as a manipulation

forestry zone.,

(¢) MNew Amarambalam RF

The western slopes of the Nilgiris, drained by the tri-
butaries of the Chalinyar, constitute a huge amphitheatre
of deeply dissected valleys and sharp westerly ridges. Part
of the valley (Kurimpuzba M) wnd the entire slopes (low
Amarambalam RF) are forested. Though all of the Karimpuzha :

and the 1OWef, outer foothills of Wew Amarambalam which
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core clothed by moist deciduous forest ware converted to

tonk plantatiois, the evergreen and Semi-evergreen areas

of New Amarambalam ramain undisturbed. This is the orly

knovm habitat of Cholanaikas, the least modified hunting

g athering cummunity of +trikals in subcontinental India, now

numbering less than 150,

Areas above 1200 m oy S50 have been constituted as a

core zone, adjoining the core zone of the Nilgiri Tohr

sanctuary, The remaining areas make up a manipulation

forestry zone.

3-6.11  Nilambur Vested Forests (Kerala)

From near Kalpetta in the South Wynad, a high north-
south ridge comes down to the Nilambur plains. The highest

wint is Kurathimalsa (2339 m). The southeastern face of

this ridge is drained by the Chaliyar and the western iuce

py tributaries of the Byporepuzha. This ridge is clothed

by an extensive, relative undisturbed wet evergreen and
seni~evergreen forest (Milambur Kovilakam) . Apart from

“ew Amarambalam this is perhaps the largest single patch of
wet evergreen forest in the proposed Nilgiri biosphere reserve.
This forgst on its northeast is linked up to the New
srarambaiam RF through the slopes adjoining Gudalur Division

¢ Tamilsadu. The vegetation here is highly disturbed.

inere are extensive Eucalyptus plantations on the slopesg

| cultivated by the Gwalior Rayons. This plantation known
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as the Birlavanam has been vested with the state government
by a court judgement in 1979. Over 1500 tribals inhabit
the Nilambur vested forests.

The Nilambur Kovilakam has been proposed as a core
zone, while the remaining disturbed rorests as a manipa-

lation forestry zone.

G, THRUSTS OF LHIG SCLENTLIF1IC PROGRAMMIY

The ultimate objeétive of the scientific Programne
asscciated with the biosphere reserves would be to penerate
the understanding necessary for mankind te maintain an
envircrment supportive of the great diversity of life on
earth, while pursuing a path of sustainable developument.
This is possible only through a holistic view of the systenm
of population/resource consumption/capital stock of natural
resources. Jdeally such & view should encompass the
entire planet earth. But earth is5 a highly complex systemn,
made of a whole range of varied environments., The hiosphere
reserve programme attempts €o set up reserves representative
of all the different terrestrial and coastal ecosystens
of the earth around a core c¢f natural undisturbed arcus,
surrounded by areas with varied of human intluences. It
is hoped that such a network biosphere reserves cacirclin
the glcbe would together furnish us with the scientific
knovledge we are looking for. This network should also
provides sites for action research in field involving

alternative models of development that use natural resources

T RTIEE RN F e 1 T L .
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sustainable and permit maintainance of ouy heri by

‘ hiologFical divorn Lty.

The EBhr oo megjor (hpuoio o the seloti! e DL Ogriuines

at the biosrchors recerves follow from ihis basic anproach .

These includes

(i) Lonz term monitorineg of changes in environ-

ment in relation to various Levels and fornas
of human impacts, both in the undisturbed core

zone and the manipulation zone.

(i1) Action research involving alternative models
sustainable develovment in the manipulation,
restoration and co=0peration zones.

of

Developing a scientifice understanding ol what
determines levels of biclogical diversity
(including that of cultivated plants and domesticatod
animals) in natural as well as disturbhed ecosystoms,
and the manapement techniques for long teorm maint: -
nance of this diversity.

<, LONG RANGE MOUTTORINC

. .1 Seleghion of study sites
ﬁ ' Biosphere reserves provide ideal sites for benchmark

studies on the envirorment of undisturbed, natural ecosystems

v i the changes brought about by various levels and kinds

% »{ humen impacts on a long range time scale. A series of
 zuch studies must be launched at the Nilgiri biosphere reserve
| IR

¢ anocore, manipulation as well as restoration zones. It

.i »:1d Be necessary to carefully select sites for these
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studies {0 represent the whole spectrum of changes in
environmental regime as well as human impacts encountered
over its 5500 Mn2. 1t is suggested that the eloment of
sueh stadies shioutd he oo picroca behment of 4 Fow, hawt b
10 l{m?' . e nmuy  select about 18 such microcatchmunt:,
representing three levels - minimal, moderate, lurpe -

of human impact in each ol the six broad vepetation tvpes,
namely 10@ altitude wet evergreen, high altitude sholas/
grasslands, schil-evergreen, moist deciduous, dry deciduous
and thorn scrub. Within each of these microcatchments,
we may further select study sites of differing sizes,

appropriate to each kind of investigation detfailed below.

The selection of the actual microcatchments and study
sites will have to be based on a prior survey of the total
area. Such a survey is also needed for drawing up a
maragement plan for the biosphere reserve. This is parti-
cularly relevant in parts of wetter western slopes of the
bilosphere reserve falling within the state of Kerala wherc
there has been prassure ol continuing human encorachmeiibs
over the last twe decades and whoere no clear picture ol

the status o human settlements is available,

5.2 Burveys

The first element of such a survey will be the topo-
grathlic survey. As of today gurvey of India tOposheots
exist on 1:80,000 and 1:25,000 scale based on acrial

photography and ground surveys conducted 10 to 20 years ago.
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The Survey of India is currently mapping the vntire country

at 1:25,000 scale. It is sugaested that the NBR area be

taken up as 7 priority for mapping at this scale. Ultimately,

it shoald bo possiblo Lo mip the oreo ot a0 1:10 LOUD Henl o

-

However, it would take scversl years to cover the entire
region on such a scale and prioritics will have to be set.
Highest priority should then be given to the areas where

\
human settlements have been growing rapidly in recent years,
and to other selected representative arcas that may be
chosen as microcatchments for study purposes. The Surveys
would include both fresh aerial photography and ground verifi-

cation.

The topographic surveys should be supplemented by geomor -
phological and vegetational surveys. The scale of such
surveys could be cruder. Initially they may best be
completed on 112,500,000 scale, to be subscquebhtly claborated
on 1i150,000 scale. The French Institute, Pondicherry has
in fact published one ve etational map on 1:2,50,000 scile
covering parts ol the Nilgiri Bicsphere Reserve, and
completed part of a second map. They should be immediately
comnissioned to pr.opare the two other maps that would be
required ‘to cover the whole of the biesphere reserve. The
qeological Survey would be involved in preparation of the

reomorphological maps.

The human settlements would of course be mapped on the

topographic sheets of Survey of India. However, 2 separate
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resurvey of all human settlements and associlated land use
Should be initlated with the base of existing reveiwe records.
This has to be conducted on an emergency basis in arcas

subjuect Lo rapid human cheorachmoents,

5.3 Inventories

In parallel with the mapping, we should take up the
task of inventorying the flora, fauna, cultivated plants,
domesticated animals, and human cultures of the region.
Obviously, this is an enormous task that would have to be
shouldered primarily by the Botanical Survey of India,
Forest Survey of India, Zoological Survey of India, alionil
Bureau of Plant Genetic Resources, and the Anthropolopical
Survey of India in collaboration with Academic and Scientific
institutions with aporopriate expertise. Priorities will
cbviously have to be set in view of the enormity of the tusk.

The Forest Survey of India could rapidly prepare a forest

en & 1:250,000 scale, to be fo&;owed by 1:50,000 scale
with indication of the growing stock. The iloristic and
faunistic surveys should pive priority to localities little
explored .so far, especially on the steep western slcpes

in Kerala, The floristic and faunistic surveys should also
begin to take account of little explored groups of lower
organisms. & few such groups should be identitied for
focus. These may include : fresh water algae aﬁé {ishes,

s0il furgi including mycorrhizae , and so0il annelids and
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arthropods. In addition work will have to continue on

flowering pPlants, birds ang mammals.

The surveys of cultivated plants and domaesticated
animals should take Up on priority basis as area like

Attapadi with its tremendous diversity of s0il and climate

and large tribal populations. It could then continue with
other areas,

The inventory of ecultural diversity by the Anthropolo-

pical Survey of Indis arned Tribval Research institutes should

especially focus on man-natur: relationship., This would

include traditions of natural resource use and conservalion,
and traditional knowledge of ecological Processes and biolo-
gical diversity. Agaln priority should he given to little

known tribes, as well as newly settled population as in

Sudalur areas.

5.4 Monitoring

The task of inventory will have to be followed by

long term monitoring of o variety of environmental parameters
and ecological processes. [For the area as a whole, such

monltoring may be based on satellite imagery acquired every
jear at about 4 months interval through the National Remote
sensing Akency. The 18 opr so identified microcatchments
sodd provide sites for a co-ordinated Propgramme of such

he parameters to be monitored will includes:

{a) Meteorological parameters such as rainfall, temperature,
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humidity, solar radiation, wind and evapotranspiration.

In addition one station should participate in globul moni-
toring of alr quality with parameters such as CO2 and
pollutant concéntratiwn. Some of the stations in more
remote areas me; relay the data telemetrically.

(b) fydrclogical parameters including surface runoff and
percolation, stream flows, silt loads, water quiakity,
especlally in relation to use of pesticides wid Loy tilizors
in the HNilgiris,

(¢) Land use patterns in terms of human settlements,
cultivation and plantations, grazing by livestock, incidence
of fires,

(d) Soil ercsion and soil pollution.

(&) Primary production and cyecling of minerals such as N and
P in natural as well as man-made vegetation.

(f) Influence of different birds of forestry practices
including moncculture and polyculture plantations, selection
and clear felling, minor forest produce collection.

(g) Becology of invasion by exotic weeds. fjuman demands on
biological production of the locality in terms ol iuel,
fodder, construction material, pleen manuire, tinber ol lwes
raitway slewpurs cbc.

(h) Monitoring of biological diversity levels is detailed

below in Section 7.
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G.  ECODLVEL O o T ACTION RESEARCH

The second thrust of the scientitic Programae at the
Milpiri bi~oohere reserve will be 1o duvise and experiment i
tield with alternative models of sustainable devel opment.
These models will have to address themselves to a whole range
nf issues including land and watey use, agriculture ang
horticulhgre, animal husbandry, forestry, human settlemen ts

and trangpor ¢ oangd CoOmmuication,

(i) Land anqg water use ¢ A major issue in o tiact Tike Lhe
Vestern Ghats is adjusting land use to jand capability,

for instance phasing out cultivation of Steep slopes under
crops such as potate and tapieca. The water use too hasg

to be repgulated including through measures of s5oil anc wakber
conservation, proper drainage »tc.

(i1) Agricul ture : Apart from adJjusting cropping pattern to
land capability, there are issues like efficient use of green
nanure and 1is production on fields, Another critical issue
is protection of crong aainst attaclks by wild animals such oo
elepvhant which is responsible for considerable antipathy of
the local porulation towards conservation. We must alse
invelop ways of conterving locil eultivarse

(iil) Horticuliure : There are currently several envirommen i
ily uniound horticultural practices such as excessive use of
pesticdi® in Lea plantations, and gradual decimation of shade
NETER @d cardamon plantations. More sustainable ana
suvirogmentally sound practices obviously need to he develoned.

musi also develop ways of conserving local cultivars:




ha
(iv) Animal husbandrys There is an incredibly high
pressure of grazing by livestock in some arecas such as the
Sipur ploateau. Alternative practices of stall cr paddock
feeding of a stmialler nunber of genetically improved animals
accompanied by fodder development needs to be tricd out.
We must also develop ways of conserving local strains of

domesticated animals.

(v) Forestry ¢+ A whole range of forestry practices neceds
to be carefully monitored and new experiments initiated to
come up with sustainable, envirommentally sound practices
that would help conserve diversity. For instance, we necd

to create corridors of natural vegetation throughout arcas

of plantation to serve as links for the nutural biotu. We
also need to emphasize and develop technigues of revegetation

of degraded areas in the restoration zone.

(vi) Human settlements: We need to look at the design of
human scttlements, and their resource demands. Experiments
need Lo be tricd out for concerving fuel use Lor a variely
of purposes, to pguard water sources aguinst contuwnination etc.
(vii) Transport and comaunication: We nced to tuke a hard
look at the real needs of people for transport and communi-
éétion and how to meet in a way least destructive ©0 the
environment.

Such action research would be best initiated in soma of

the microcatchments identified for monitoring the envirorment
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% 7+ COUSERVING BTOLOGICAL DIVERSTITY

; Fel Cummnity 1evel s tudies

Conserving the entire Spectrum of biolopgic
including that of cultivate

1

al diversity
d plants and domesticated

alimil s,
5 of course an important pur

Pose of a biosphere resaerve,
Our scientific understanding of processes governing tro
of biclogical diversity is very inadequate, and investipotiong

nds

elucidating these Processes will have to form a major
component of work at the bicsphere reserves.

This programne will have two components: studics at the

level of communities

et e i,

» and studies of populations ol Individual,
species. Our particular interest lies in how varidus onviron-
mental factors as weil as human impacts, including Tre mon-
tation of nutural habitats affect diversity levels. It would
therefore he most appropriate to site theso diversity studies

on plots in the eighteen microcatchments selected to repreosont
the vhole range

of envirommental regimes and human impacts.

The investisntions will have tn focus on estimating

levels of ecolog

-t

ical species packing (or a=diversity)

a5

Ly s o

well as ecological species turmover (or B-diversity).

Standard methods will have .to be developed to estimate

el T YT

these diversity lovels for different groups of organisms.

: w2 sugzest that this be attempted for: fresh water algac,
]

scll fungi, Il owering Plants, fresh water fishes,

soll arthropods,

e o

annelids,

etz

+ birds and larger mammals., A number of

sample plots of appropriate sizes will then have to be
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chosen to represcnt the habitat gradient in ecach micro-
catchment to carry out estimations of «- and B-diversity
with comparable, standardized methodologies. The diversity
levels will have to be monitored both seasonally and year

after year on an appropriate time scheduleoe.

7.2 Pomulation studies

The community‘le§el studies will have to be supplemented
by population studies on a few species to understand in
detall the processes leading to local or large scale cxtinec-
tions. The species so selected will come from taxa intended
to be monitéred at the level of communities. The selection of
species may be related to our lack of knowledge of their
biology, their endemicity, being endangered, and being domi-
nant in the community. For the species so selected, Ve
should encourage thorough investigations of population
biology, including levels of genectic variability, fertility,

mortality, dispersal and interactions with other species.?

Examples of species we may thus select could include
s0il mycorrhizas, dominanl tree specles, freshwater Lish
species endemic to hill streams of Nilgiris, condemic birds
like laughing thrushes, endangered mammalian species like
Nilgiri tahr and tiger and dominant mammalian species like
the elephant. The totel number of population studies that
can be so tackled would evidently depend on the scientific

>~

expertise available; but we should ensure standardization
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of methods of e“tamatlnp varioug pPopulationa) Parameters,

73 Genetiq resources

Special attention wiil have to be paid to 1ooking at

the geonetic resources of cultuvated bPlants and domesticated

animals, Biochemiecal techniques will have to be enpl oyed

to look further at Intrapopulational Benetic vari

abilities.
A number of issues arise in how to encournge in situ

conservation of this resource by enccuraglng their continued us

by locecal people. Obviously this will have to be done through

incentives such as appropriate subsidies for making up tha

aconomic

loss in not g£0ing in for more Productive varictjes.

8. LOGCISTICS
8.1 A _complex task

Owganizing such a major programme with a variety of

elements is obviously an undertaking that calls for long

range careful planning. Such Plaming is all the more

mportant asg biosphere reserves should be sites for

monitoring that will necessarily have to continue over

time spans of decades., Furthermore, some of the sitos of

scientific investigation will be very difficult to approach
requiring special facilities, We are also envisioning here

bringing together of many different elements, not only

iclentists ang technical beople, but administrators and

iocal population as well. All of this adds to the complexity

of sissues that will have to be tackled.
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We may ol Tor here o 1ow pPreliminary suppestions:
{a) No new scparate instituticon needs to be set up for
this task.
(b) Instead existing institutions may be properiy
Strengthened to take on this task., 1In particular, rescarch
funds mado dvailavie to thesge institutions should Provide 1o
overheads,
{c)  The Government surveys and other organizations will
have to be provided additional staff and other infra.-
Structural facilities.
() Voluntary agencics should be cepecially CleOU T ged
o partieipate in action research,
() There should be excellent facilities for propor
co-ordination of the activities of different groups involved
and open sharing of information. A central, computerizod
data centre may have to be developed at one of the partici-
pating institutions for this PUrposa.
(£) There should be assurance of Tong Lerw support. it
may be noted thot the Mational Scicnce Foundation i V.S A
has made specind rrovision of assurance ot 20-year support

for biosphere rescarch bProgrammes in that country.

() Facilities will have to be provided in thoe ficld for
persounel enraged in research., Wherever possible the existin
buildings of the forest departments or other agencies

may be used.  For instance, the unused buildings at the
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sielved dam gite in Silent Valley could bo utilied.

£ RHescoarch Institute hasg

T '] I
Kerala Fopor a field station at

Nilambur, which nyy he shapred.,

.

olutely necessary.,

Naw Tacilities could be
created whero abs

(g) Spacial multidisciplinary expoditions will have to
be orpanizel in Particulaily imceessible arens.

8.2 Organizations

We may cite here a Tew of the many organizations that

may be involved in such

an endeavour, This list is preli-

minary, and by no means implies exclusion of other OY Tt

nizations:

(i) urvey orpanizations with location of one of

the major offices. Survey of India, Bangmlore:For ot

Survey
af India,_Bangalore;Geologic

al Survey of India, Bangalore

Botanical survey of India, Coimbatore;Zoological Survey of

India, Calicut;Anthropol‘gical Survey of India, Mysore |
3011 Survey and Land Use Burcau, Bangalore; Indian Meteo-

rological Department.

(i1) Research institutions Forest Resocarch Institute,

Coimbatore; Kerala Foprest Research Institute, Peechi: Central

Yater and Soil Conservation Research and Training Institute,

Ootyi Indian Institute of Tropical Meteorclogy, Pune;

French Institute, FPordicheryy Tr bal Research Institute,

talicuts Central Water Resources Development and Mana gement

Centre, Calicut; International Institute of Ayurveda,
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Colmbatorey Instilute for Sceiul and Beonomic Chinige,
Banpgalore; Contre for Devel opmont Studies, Trivandrumg

Contre Lor BHorth Seicencos, ‘Dvivandrun.

(iii) Universities: Indian Institute of Scicrce, Bangalore,
Bangalcre University, ﬂngaiore; Mysore Universily, Mysore;
Mangalore University, Mangalore, University of Agricultural
_”Sciences, Bgngalore; Tamilnadu Agriculture University,
Coimbatore; Bharatiyar University, Coimbatorej Madurai
Kamaraj University, Madurai:Tribal Research Institute of
Tomil University, Ooty; Calicut University, Calicut;

Kerala Agricultural University, Trichur.

{iv) Voluntary Agencies: Vivekanand Girijon Kalyoan Kendra,
B.R.T. Hills, Mysore District; Kerala Sastra Sthitya
Farishat, Trivendrum) Prakriti Samrakshana oamithi,

Trivandrumi Myrada, Bangalore.
¥ ] B

(v) Government Forast Departments.
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List of participants in_thae meastings held to
formulate the aClJntlflC programme of thg
Nllalri Bicsphers Reserve

v

The mectings attended by cach participant
ar: sheown in brackets az follows

O - 1l4th October 1985

J - 10th January 1986

M - J=8th March 1986

e et BT L8 VAT

1. Dr. Mukhtar Ahmaod (0)
Forest Research Centre
; Coimbatorg -2

: 2. Shri. M.K,Appayya I.F.S. (0,.J)
; Addl. Chicf Conservitor of "orests (Wildlife)
: Aranya Bhavan, Bangalore S560 0063

i i, Dr. B8.5. Attri ()
Dupurtnent of Environment,

: Bikaner House, Shahjahan Road,

; New Dalhi 110011

g 4, Dr. S, Avinash _ (G)
g Loaf Wildlifsz Rasearch Contra,
. LEAF, Bangialore 560 080

5, Dr, Kedar Baidya I.F.S, (0)
Dy. Conservator of Forests
Aranya 8havan
dangalore 560 003

£, Shri, K.4.Belliappa I.F.3. (T, 1)
Chief Yonscrvator of Forast (G)
Aranya Brhavan,
3angalore 560 003

B R - A

7, Mrs. Jayshreoe Balachander, (M)
Uy. Sacreithry,
Planning and Doeve lopmont,
Covarument of Toamilnz2du,
Fort 3St., Goorg:, Miadras




8. Shri. C.H, Basappanavar, {0}
Director
Project Tigar
Mysora

9, Dr, Jacocb Cheeran (M)
College of Veterinary & Animal Sciences
Mannuthy 680651
Trichur Kzrala

10, Dr. N, V. Ramachandra Chetty (0)
Addl., Chizf Conservator of Forest I.F.S.
Aranya Bhavan, 3angilore 560 003

1li. Dr. J.C, Daniel (0)
Curator
Bombay MNhtural History Sociaty
Shahid Bhagat Singh Road
RBombay 400 023

12. 5ri. Ranjit Danicls (M)
Cuntre for Rcological Scisncas
Indian Tnstictute of Sciunce
Bangalorea

13. Shri, M.&, Francis (M)
Survay of India Richinond Road
Bangalora

14, Prof, Madhav Gadgil (0,J,M)
Convencr
Cantre for Ecological Sciences
Indian Institutg of Scicnca,
Bangalore 560 012

15, Dr. R. Cadagkar (M)
Cantrz for Ecological Scicncas,
II3c, Bangalore 560 012

16. Dr. K.d., Gineshainh (M)
bept, of Crop Physiology,
Univzrsity cof Agricultural Sciences,
GKVK Campus, Bangalore 560 065

17. Shri., K.B,Iyer (3)
Dirzctor,
Department of Environment, Bikanzr House,
Shahkjahan Road,
Jew Dzlhi 110 011




' 18. Dr., J.I1I.V. Jeyapaul
Dzpartment of <oology,
Governmoent Arts Collcqge,
Udhagamandalam 2

(0, M)

; 19, 5Shri, ullas Karanth
s 497, Kuvempu Jagar,
; Mysors 570 009

(0,J,M)

I
% ; 20, Shri. S, Xondas I.™.5,

: Chict Consoervater of Forests
¢ Taynampet, )
: Madras 600 006

(1)

| 21, Shri. K.A.Kushalappa I.F.s. (1)
5 Conservator of Forests (Rescarch)
) Aranya Bhavan, Bangalor:z 560 003

- 22, Dr. S, Moudgal {7)
z Department of Environmant,
Shahjzhan Read,

New Delhi 110 011

Bikaner House,

g TG

23. Shri. G, Mukundhan I.F.3.
Chicf Cons:rvator of Porests
Trivandruan

e

4. Shri. K.S, Murali (11)
University Agril. Scicnce
Bingilore 24

“te Dr. P, Vijayakumaran Nair {J)
Division of wWildlife Biology
Kerala For:st Research Institute
Perochi Kerala

. Dr. 8. Satischandran Nair (0, M)
: 'Santhi' Bolhavon Gardens,
g Trivandrum

} e D, CLT,S.Nair

C Kgrala Forest Research Institute
' Fzachi, Trichur

. <. Pr. H.,8.A. Padmanabha (0)
Research Officer

i Sandal Reszarch Centre

2ingolore 3

Dr, K, Piliwal (»)
; Sehnol of Biclogical Scionces
; Mrdurai Kamara Univaersity

ediarn i




30. Dr, 3. Harendraprasad (M)
Coentre for Resource Ecology &
Mantirpament,
19, First Stage, Fostal Colony,
Sanjiynigir, Bangilore 560 024

31. Dr, 3.U. Rai I.Fr.s. (J, 1)
Consaervator of Forests
Sandal R:search Centre
18th Cross, Mallzshwaram
3angalore 560 003

32. Prot. L.S.Pranlad R:ho {O,M)
Addl, Soecretary, DST & DER
Karnataka State Government,
Bangalore

33. Sri, K,K.L. Rao ()
Technical Asst, to the Chict
Wildlife Wardaen
Bangalor: 560 003

34.  Dr. K.R.Ramaswamy, (0)
Dean (Horticultur )
Tamil Nadu Agrl. University,
Coimbatore

35, Lr. 1. Uiny Shookar (1)
Diepartment of Crop Physioclogy,
Uniivers ity Agricultural Scicnces
CKVK, Bangilor- 560 065

36, Prof. C.J. Saldanhu (0, T, M)
Centrz for Zcological Sciencas,
Indian Institute of Sciegnea,
Bangalore

37. Sri. B.V,Shetty (M)
Scientist 'D¢
Botanical Survey of India, TNAU Campus,
Coimbators.

38. Shri, H. Rajagopal Shetty TI.F.S. (O, M)
Conservator of Forests
Nilgiris, Octy

3%9. Prof. C.B.S.R. Sharma (0)
. Prof. of Environmentil Botany
' Bharaehiar University
Coimbatore
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40.

41.

42,

P

Shri. B,K.
Dirzctor
Mateological Contro

Inlig Mot rological
Bangalor.

Sridhar

Department

Dr. K.m, Subramanian
Senior Ragcarch Cifficoer
Botany Civision, Fore
Coimbatore 641 002

PDr. 1, Sudarshan
Vivakar=nda Girij
B.R.If.i,lls
- Mysore D,

ant Kalyana Kopdra
via Chamlrujanagar
571 313

Dr. 2, sukumar
Contre for Ecological

S5cioncos

Al |
113¢, Ymgalor: 560 012
br. i3,K, Tikador
Director, Zoological Survey of India
34, Chitturanjan Avenua

Calcutta 12

Shri,

K.R.Venkatcsan 1.F.3.
Addl,

Chiof Conservator OF Forcsts

(Wildlife)
Trichy Roagd, Toimbatore
Dr. v,s, Vijayan
Project SCizntist
Bomhay Naturnal History
Bombay 400 023

br. K, Vasu
CWRDM, Calicut 673 571

Socicty

Mr, H.P, Yatish
Miniging Trustes,
LEAF, Bangalor. 560 080

>3t Resoearch Centra,

(M)

(11)

(1)

(O, M)

{0)

(0)

(M)

(0)
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