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l. IMPORTANCE OF CONS LRVINGBIOLOGICAL DIVERSIIV

It is increasingly recognised throughout the world that
the pressrvation of biclogical diversity is among the most
important, and at the same %ime, least appreciated challenges
Oof the present and immediate future. For extinction is for
ever, and the irreversible reduction cf the biological wealth
Of the planet is the crime for which future generations are
likely to blame us most more than wars, pollution, social
disruption or any other reversible change. Once a large fra-—
ction of the earth's biclogical species is extinct, it may

take millions of years for nature to evolve to replace whatever
functions and uses the extinct species had, and in a man
dominated world.

Preserving biclogical diversity is important for atleast

five major reasons:

~ Maintaining ecosystem functions.

- Direct economic applicaticns of species and
genetic material

- Beauty, pleasure and quality of life

~ Moral and religious values

- Dependence of culture on rature

In regard +to ecosystem function, systems which lose too
many of their component Species may become less efficient in
maintaining natural cycles, be they of water, soil enrichment,
Or involve local and giobal climatic regulation., The break-
down of mutualistic networks may produce ripple effects in
which the extinction of cne species may lead to the extinction
of others (including commercially valuable species), cause pest
outbreak, or lsad to irreversible system fulfil innumerable
roles, even in man=-dominatad ecosystems. Such species may
provide food, fodder, wind break, nitrogen fixing, gre@n

manure, erosion control, indirect pest reduction, and so on.




Rich natural ecosystems also serve as ecological baselines for
detecting long term change, as system function models for
managed lands, and of course, species capable of repairing

degraded @cosystaems,

A3 a reservoir of present and future renewable natural
rescurce options, existing species and gene pocls are irre-~
placeable. All our existing tree and field Crops have heen
drawn from this Teservolr, which continues o provide genetic
variability important to the improvement of such cultures, Some
products of natural ecosystem may be used directly, as in
selection forestry, collection of forest produce such as honevy,
grazing, and so on. It is well known that most of cur medical
drugs and many industrial lubricants, tars and plastic precursors
such as aromatics, hydrocarbons etc, originate from various 5
chemical by products of species from very diverse taxonomic
groups, some of which are still obtained directly from the wild,
The potential for future discovery of useful Chemicals is
immense, bacause only a tiny fraction of plants and animals

have been tested for useful products,

Future applications in integrated pest control are
particularly important since this can simultaneously increasse
productivity, reduce costs, and cut pollution. Moreover, the
potential for the dquick utilization of an expleoding array of
genetic variants has suddenly increased dramatically with the
fast developing techniques of 'gene cloning', It may soon be
Possible to exploit genetic characteristic without bringing
Species into cultivation or domestication, Nitrogen fixing
genes from legume genera, pest resistance acquired from species
as far apart as phyla, and 'bacterial factories® for the

pProduction of nearly any useful organic chemical may be about

to become a reality, ‘
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Thus it is more crucial that WE retain & large¥ genstie
tegoures base than at any time: innsthe pasty Trerically thig
belng appreeiated Just as we are beginning 6 rapidgly destioy
UL genetie heritage.

Al humam;beingﬁsangbyra;hea&thyw stabile PeaduEiful anag
@EVﬁﬁﬁﬁzeﬂVitonmentwEMEEyome.ﬁindsip@aaSufé?ﬂnfd53é6V§%yiéhﬂi
Chsepvation of: the infrequent amd unusuall sy dHet tHEdr lives sy
enhanced; by the: nichness: of Siclogiesml: “diversite. No ohs
WANES; o Live: in the: middle: of a giant: crop Menocultuss: sinds:
1t i, deadly monotoneus: to do son. G e oithsr hERS, BUsh
pastimes: as bird watching, botanizing, gardening and horti-
culture are every where on the increase and all depend entirely

on the richness of natural vegetations.,

Many people find a rich spiritual meaning in nature and
nearly all the world's religions have a naturalistic origin.
Reverance for 1life is often equated with civilization and a
. large number of civilized people feel that they have no right
to 50 consume the earth as te destroy other species. Not
everyone mey feel these moral obligations, but so many do that
itsppears that the feeling must be related to deep well-springs

of human nature.

diversity is that human cultures are inter-connected with the
natural environments, its general character and its many
Components. India has one of the longest continucusly evolving
and richest cultures in the world but/culre cannot persist

in the absence of its natural causes and symbolt: Two thousand
year old dances are cherished and performed in India ang it

is surely intended that this Choreography will persist two
thousand more, Tf the rich natural heritage of the Tndia
Subcontinent is defaced and destroyed, its culture will surely
collapse with it, and who could find the Spirit to carry it
on’y



50 we can see that from every human perspective, preserving
natural biological diversity is crucial. India has been
fortunate in having about the richest and most diverse natural
heritage in the world, yet this heritage is now being rapidly
eroded., If twentieth century Indians can rise to the challenge
to reverse this process and preserve the spectacular array of
native plants and animals, they will be blessed by future

generations through a2ll the ages.

2. SETTING UP A NATIOWAL PROGRAMME

2a, An integrated national pregramme to conserve and manage

biological diversity

The need to conserve natural biological diversity in
India is urgent. Accordingly an integrated nationat pProgramme
for the conservation and management of this diversity should
begin'immediately. Successful and efficient conservation of the
fullest possible array of biological and gene pool resources will
maitly s have to be accomplished in sity since there is a
tremendous diversity of such entities and these individually
depend for their existence on complex multilistic relationships
which could not be duplicated outside of natural ecosystems.,
Therefore what is needed 1s a systematically selected network
of large Biosphere Resarves and smaller nature reserves through-~
out the country. A system for collecting and organizing
biological diversity information must be devaloped, as well
as & procssg for identifying, selecting, designing, evaluating
and. establishing Biospheres and other reserves., BExisting
proposals for reserves should be evaluated and reserves esta-
blished as soon as possible. Ultimately, administration and
management of these reserves should be carried out in a

consistent and coordinated fashion.

Among the practical benefits of nature reserves is the
retention of potentially useful genetic variation for medicine,
agriculture and industry. Volumes have been written on the
incalculable economic worth of natural products such as new

drugs and materials that are discovered in wild specias,
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For agriculture, the significanm of primitive land races and
the wild relatives of cultivated Crop species cannct be
overstressed. It is well documented that modern agriculture,
is highly dependent on 'resistance" genes from such sources.
Without them, productivity would continually decline and
mankind would suffer famine with increasing frequency. Other
critical functions are performed by natural ecosystems. Among
these are the protection of watersheds, the control of erosion,

the maintenance of humidity and other aspects of local weather,.
Z2b. Role of Biosphere Reserves

The Biosphere Reserve program, which emphasises research
oriented +to raticnal management of natural reserves, is well
suited to India., It is designed to conserve representative
natural ecosystems, addressing the problems of land use in a
particular region. However the program's global scope is a
unidue characteristic which enables nationals TO share

experience and expertise to solve problems of common concern,

The mission of the internaticnal network of bicsphere
reserves is to address global problems of natural resourcs
degradation and loss of biological diversity. This can only
be achieved through the collective activities of individual

biosphere reserves, which have the following roles:

1) Conservation of representative natural ecosystems
and biological diversity in particular biogeographical regions
and thair economic, cultural, spirfitual and other benefits
“to human beings in such mannsr that the natural resocurces and

biolecgical diversity can be sustained.

2) To carry out long term ecological ressarch and
environmental monitoring both of natural processes, and human
impacts and interactions so that the first role can be

achieved,

3) To carry out educational training and demonstration
activities, especially for the local population most directly

involved in the pregram, to help achieve the first role and to




develop models of land use for the biogeographic region. The
reserve should be a focus to attract the best available

expertise to help achieve this aim.

An effective scheme of land use zonation is reguired if
a Biosphere Reserve is to fulfil its roles. The following zones
are usually. identified and managed according to each zone's

individual role,

a) Core Zonzs(s) : One or more core zones will contain the
least disturbed natural areas and usuvally a significant diver-
sity of species with special emphasis on the wild relatives of
economically important crops and other culturally significant
plant and animal species. These zones receive the strictest
protection with limited human interference. They serve as sites
for research and monitoring df natural processes and as baseline

areas for comparison with areas receiving various uses.

b) Buffer zone(s): Adjacent to or surrounding core zone (g)

help to protect the core areas. Certain uses of this zone are
allowed, such as fuel wood gathering, and many tradltlonal uses
by indigencus populations, but the uses are managed in such a
way as to malntaln the integrity and biological diversity of
the total reserve.

c) Manipulation or experimental zone(s): These are areas

Tépresentative of the natural habitats contained in the
Biosphere Reserve which can be manipulated, experimented with,

Or stressed in various ways to determine how the svstem behaves.,

d) Restoration zonsls): In areas that have become badly

denuded, eroded or damaged in some way, efforts would be
directed to restoration of these areas ard would include studies
and demonstration projects providing improved restoration

methods which can be used elsewhere in the region.

Biosphere Reserves should provide focal points in the
nation for the active collaboration of governmental agencies,
institutions, and voluntary organizations, as well as interna—

tional cceperation, to carry out projects which improve the
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well-being of local people and, through extended application,
the econcmic productivity and biolegical diversity'of the
nation. Cultural diversity and biological diversity are often
intimately related and Biosphere Reserve Projects may also
provide a mszans for society to learn from local cultures and
traditional land use practices better ways to manage the

nation's natural resources,
2c. Information systems on biclogical diversity

In order to effictively and efficiently conserve and manage
natural biological diversity in India, large amounts of informa-
tion will have to he gathered and organizzd. Fortunately, a
great deal of information has been and is already being collected
by a wide variety of survevs, agencies, universities and instituy-
tes. However, as in rearly all other Countries, this information
is still widely scattered, incompatible in terminology and format,

and less than comprehensive.

To overcome these difficulties, standardized methods should

- be develecped so that information from various sources can be
synthesized., ~With such a syRthesis, information ggps <¢an be
identified and.the data applied effectively in providing the

basis for selecticn angd design of Bicsphere and other rassrves;

in envirornmental impact asssssment; in guiding research in ecology

and so cn,

Such standard-: methods can only be developad and applied
under the leadership of an integrated permanent ‘tedhnical
methods task force'. Such a task force must be composad of
individuals from a variety cof disciplines, including taxonomy,
ecology and the information sciences. Obvicusly, this task
force should work diresctly for whichever adency is responsible

for the Biospherec Reserve and biological diversity programme.

The actual development of biogeographic province data
based on biclogical diversity should not he carried out
directly by the technical methods task force, however, Instecad,
the data bases should be developed locally by some suitable
organization or institution which is methodologically supported
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by ths task force through training, standard operating procedures

manuvals, data services, and direct assistance,

An coverall integrated information system of this sort
could perhaps best be developed with a pilot experiment carried
out for a single biogeographic province in ordsr toc develop
preliminary procedures and demonstrate the efficacy of this
approach, Becauss of the work already accomplished towards
these ends in the Western Ghats, and because of the capabilities
cf the scientists and institutions involved, we recommend that
such a pilot preoject be undemtaken in this biogeographic
province, '
2d. Need for Naticnal Legislation

The existence of legislation for conservation of biolegical
diversity and integrated development is essential for admini-
stering effective programmes. Legislative proposals are already
being formulated in India to provide for the establishment of

a network of biogphere reserves.

Recommendation

We support efforts to develop legislation tc provide the
framework for establishment and maintenance of biosphere
reserves. In developing the legislation, consideration might

be given to including

' a statecment of policy, undarscoring the commitment to
sustainable devalopment of natural resources and
encouraging Government Ministries to promete this
policy to the greatest oxtent possible in carrving out

their functions.

! Provision for strong central administrative role in the
planning and implementation of the programme for
conserving biological diversity, including the functions
of policy setting, information management, funding of
protecticn activities; and legislating establishment
of a National Board for Biosphere Reserves to set

pelicies and programme goals for ths notwork. The
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legislation should ensure that the management of zach
reserve is based on a management plan which should set
forth a coordinated strategy for protsction, managsmant,
and use of the reserve to encourags sustainable rural

development (see Sections 4b and 44)

'Clarificaticn of the respactive roles of the Ceantral
and State Governments in the administration of the

Biosphars Raeserve gsites,

(Note: Several administrative alternatives were discussed.
It was genefally agreed that the concept of Bicsphere
Reserves would best be met through administraticn of
entire Biosphere Reserves by the Department of Environ-
ment, with active involvement of the Ministry of Agri-
culture and various other Central and state Government
agencies and other entities stipulated in the management
plan. However, it was racognisad that a number of
alternatives for administration of Biosphere Resarves
exist (e.g. state administration of entire reserve or
buffer zone only). The adoption of ahy system should
give priority consideraticn to its effectiveness in
(1) facilitating cooperation betwean state Governmants
and among Coentral Ministries (2) using exXisting scienti-
fic and managerial capabilities (3) providing a basis
for eccodevelopment in the region and (4) involving local

populations in the work of the reserves.)

The workshop participants noted that the international
Biosphers Reserve programme, under the general guidance of
UNESCO, has made significant progress. As of January 1982,
220 rescrves in 50 countries have been established undar pre-
exXisting legislation. Establishment of specific legislation
for Bicsphere Reserves in India would make it the first nation
to recognise legislatively the unigue potential of Biosphcere
Res:rves in supporting the development of better land mana-
gement technigues. It would thus establish a valuable
precedent and model for sustainable development in cther

nations.
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2e¢, Immediate protection for proposed biosphere reserves

A total of 12 sites and site complexes have been identi-
fied by the MAB Committee as proposed Biosphere Reserves, and
additional sites may be considersd in the future. Portions of
the proposed areas are being adversely affected by human
disturbances, such as land clearing, overgrazing, industrial
development, river valley develcpment projects, Protection is
urgently needed to limit inadequately controlled human acti-
vities until the Biosphere Rescsrves can be legally establisked

and & management plan for their use and develcopment is approvad.

Recommendation

Sites determined to be qualified ag Biosphers Reserves
should be set aside as Mational Parks under the wildlife
(Protection) Act of 1972 until Biosphere Reserve legislation
is enacted. Bxisting proposals for development or expansion
©of existing projects should be postponad pending enactment of
legislation and should be considered in the preparation of the

Biosphere Reserve Management Plan,
3. SELECTTION OF BIOSPHIERE AND OTHER RESERVES
3a., General Basis for Selection

Biosphere and other reserves should bz selectad on a
strictly scientific and interdisciplinary basis., Selection
of reserves should be carried cut with a biogeographic province
focus. For this, the country must be divided or classified
into such bicgeographic provinces. A preliminary scheme for
doing this has already been developed and the whole sub ject

of classification is treated in section 3c.

Two types of reserves arc needed which differ in size,
complexity and management zonation. The largsr type is the
Biosphere Reserve. The smaller might be referred to as the
'Natural Bicological Heritage Reserve' Or by some other

suitable designations.

Biosphere Reserves should be large reserves capable
ot sustaining Entagrated examples of the major scosystems

charactaeristic of a given biogeographic province, The
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smaller 'Heritage Reserves'! should be established to consarve
those biological associations, special specics habitats,
genepool resources, special breeding or feeding areas, and
other elements of diversity which are not adedquately

répresanted in the large Biosphere Reserves.

3b. Size, shape and Composition

In the selection of potential sites for Biosphere
Reserves and other nature reserves, it isg recessary to consider
certain physical dimensions and relationships., Among these

are size, shape and the linkages between isolated components.

Bize: There is a substantial literature on the optimum

size of nature reserves. Trhis topic has been approached from
several perspectives, including the following: a) minimum size
criteria for particular species (on both genetic and demographic
bases), b) topographic considerations, (¢) security and
protaction consideraticns, d) the role of disease, e) the role
Of succession and patch dymamics, f) political considerations,
g) biogeographic considerations, h) research opportunities, and

i) recreaticnal impacts.

A consenéus has emerged from the integration of these
various points of view. Simply stated, it is that such nature
reserves should be as large as possible. For example, using
genetic criteria, it is apparent that few individual reserves
are large encugh, by themselves, to maintain viable populations
of large carnivores. In addition, it is the consensus of
conservation biologists that extinction rates are inversely
Proportional to reserve size. Thus, management costs per unit

are probably incease with decreasing area.

Each potential reserve must, of course, be judged inde-
pendently taking into account the factors mentioned ahove,
Exparts in each of the above subject areas should be consulted.

Shape: Shape should be considered as an important element
in the design of nature reserves, The shape of any reserve

should accommodate natural topographic factors such as watersheds,
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mountain ranges and rivers, Another criterian usually
considered is the ratioc of circumference to area. Raserves
with a high ratio are generally more difficult to patrol and

manage,

Composition: In some cases, the most desirable reserve
design might be an archipelago, composad of one Or more major
Core areas, linked administradively ang managerially with one or
ore satellite reserves. Such a system may, in some cases,

be a viable Teserve, whereas any alement, by itself, might not.

The issue of composition is especially relevant when the
Sstablishment of a Biosphere Reserve ig being considered.
Biosphere Reserves may include partially degraded or devel oped
areas. Because of the core zone(s) and these surrounding
'buffer'zones should be managed as a unit, the existence of
more than a single core . areca is fully compatible with the

Biosphere Reserve concept,

The use of corridors between isolated components of a
Teserve is a controversial subject. Some of the factors to
Consider are:

1. Whether hunting and poaching in the corrider will

endanger the eCelogical structure of the entire

Feserve,

2. whether corridors could be conduits for epidemics
between reserve components, or expose the reserve to
contagion from domestic Species,

3. whether alternatives to corridors ars availabla,
including artificial transfers, in order to maintain

viable populations,

Recommendations

l. Reserves should pe as large as possible to minimize the

rates of extinction and loss of genetic variation

2. Long, narrow reserves are less desirable than more compact

shapes.

3. It is desirable to include several patches of undisturbed

habitat in a single Biosphere Reserve.
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3c. Classification Systems

The network of Biosphere and other nature reserves has
to be so selected as to provide as complete a representation
ds possibleof all the bioleogical community types of the
Country. Such a classification of the bioclogical communities
is therefore needed as a basis for the selection of the
Leserves., We recommend as a working tool the use of the
following classification system based on a synthesis of the

various classifications proposed earliers

I -~ Wet evergreen forests of West Coast - Aestern Ghats
Lo Cullenis - Mesua - Palaguium

- Dipterocarpus = Mesuz - Palaguium

- Persea - Holigarna - Diospyros

2

3

4. Montane (shola) forest
5. Memecylon - Syzygium - Actinodaphane
6

» Bridelia - Syzygium - Terminalia = Ficus

IT ~ Wet evergreen forests - Teak zone ecotone

1. Moist deciduous Teak (@gg&gna_Laqerstroemia

LéﬂgﬁQééta“Qéilgﬂlﬁ“ngmiﬁélié paniculata)

2. Slightly moist Eggggg§e?er@inalia_Adina_énoqeissus

ITTI -~ Teak zone

1) %poge}ggggmggrminal;ngectona

2) Tectona-Terminalia

IV - Miscellanesous forests zone forming transition hetween

teak zone and sal zone

1) Terminalia_?9me@§o§§mAngeissus latifolia

2) Terminalia-Anggeissus-Cleistanthus

V « 8Sal zone

1)‘ﬁhoreg—Buchanania-Cleistanthus

2) Epore§mCleistanthug_Croton
3) Shorgg-ggghan;§mTerminal;g

4) Shorea-Terminalia-Adina
Rt Ramielminglia-Adina

5} Shorea-Dillenia-Ptercspermum

6} Shorea-Syzyvaium operculatun~Toona

7) Toona-Caruga
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VI - Hardwickia:zane
1) Hardwickia binata
VII- Albizia amara zone of Coromandel-Circar

1) Albizia amara-Acacia

2) Anogeissus latifolia-Chloroxylon-Albizia amara

3)AM§2gk§£§—§nl9£9§xigg

VIIImAnoqeiﬁggg pendula semi~arid zone of Eastern Rajasthan

1) Acacia senegai-Anogeissus pe ndual

2) Acacia catechu-Zn

3) Anogeissus pendula~fnogeissus latifolia
IX - Thorn forests of semi-arid Deccan
1) Acaciz-Anogeissus latifolia
X - Semi-arid Deescan-indian Desert
1) Acacia~Capparis
XI ~ Indian Desert
1) E£g§ggi§mgggg§£g§_2iziphungalvadoraHCalligongm

XIT=- Horth West Himalaya

1) Subtropical evergreen sclerophyllous forest
2) Alphine steppe

XIII_Himalayas
1) Subtropical Pinus roxburchii forest

2) Temperate mixed oak and coniferous forest
3} Temperate coniferous forest
4) Subalpine forest
5) Alpine scrub
XIV~ Eastern Himalaya- -E- India
1) Tropical wet evergreen forest of N.E. India
2) Tropical meist deciduous forest of N.E. Tndia
3) Subtropical broadleaved hill forest of E. Himalaya
4) Montane wet temperate forest of E, Himalaya
XV - Andaman-Nicobar Islands
1) Tropical wet evergreen forest
XVT - Coastal estuarine regions

1) Mangrove forests
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8d. Selection criteria for biosphere reserves
According to the UNESCO (1974), the following general

Criteria should be considered when selecting Bioshere Reserves:

al Representativenesg- the core components should
contain the major terrestrial and aguatic ecosystems
of the province;

b) Naturalness~ the core areas should have suffered
the minimal level of human disturbance

c) Diversity - habitat, taxonomic and genetic diversity
shouid be maximal

d) Viability - the reserve as a whole and the core
zone (s) especially should be as manageable,
defensible and self~regulating as possible.

The other criteria Oor conditions worthy of consideration

arez

a) unigue populations, habitats or ECosystaems,

b) the presence of degraded ecosystems capable of

| recofery to a more natural condition

c) comprehensiveness of previcus scientific studies

and suitability for future research.

-

Bioshere Reserves may include large areas that have been
modified and disturbed by human activities, In addition,
the reserve may coincides with, include, or be part of an
existing or proposed protected arsa,

Among the legal and institutional corditions that
should eventually exist are provisions and facilities for
ecological rFesearch, education and training of staff,
education and ecodevelopent of the affected populace. 1In
addition there should be provision for long— term legal

brotection.

3e. Selection process for Biosphere Reserves

The Workshonp participants agreed on the importance of
d systematic objective approach for selection of Biosphers
Reserve with the pProcess being consistently applied through
the country,

1
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Recommendation: It is recommended that a scientific

committee for selection of biosphere reserves bes constituted

by the National Board for Biosphzre Reserves for each of the
sixteen biogeographic zones (se2 Section 44 for a complete
description of this Board). Each Committee should include
expertise in the fislds of social science, geoiogy, agriculture,
forestry, human welfare, archasology, anthropology, and most

importantly, ecclogy and the environmental sciences,

It is suggested that the experts be located in relative
proximity to the site for obvious reasons of familiarity and to
facilitate the sometimes long process of selection. The
Committes should use a systematic procedure for the descript-
ion of sites to enable comparison and evaluation using UNESCO
selection criteria. Any conditions that may have to ba met
before, the selecticn of a site is finalised, should bhe
identified. Sites that are recommended to the National Board
for RBicsphere Reserves would then be reviewed by the Board and
recommendaticns sent to the concerned Govermment agency for
initiating action. (A description of the compoesition and

responsibilities of the Board is provided in Section 4c).
4, ADMINISTRATIO:N AND MANAGEMENT OF BIQSPHERE RESERVES
4a. Importance of the management plans

The development of a comprehensive management plan
is essential to ensure proper management of 2 Biosphere Reserve,
Tt is required by UNiISCO guidelines for selection and manage-

ment of Biosphere Reserves.
Recommendations:

It is ricommended that each dicsphere Reserve statutorily
be administered in accordance with a management plan., The
plan should govern administraticn, management, operations,
land use and human activities. The responsibility for its
preparation should be with the Field Director, assisted by
hig staff. Scientific and technical assistance should also

be available from the regional Technical Committee.
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The plan should contain but not he limited to the following

subject areas:

- consarvation of biclogical diversity
~ ecodevelopmant, including tribal development
- environmental education

= sciantific research

~- anvironmental monitoring

- establishment of management zones

- escource management

- protection

~ public invoclvemant

= training

- tourism

= multiyear budget

- staffing

- facilities ang equipment

~ institutional Considerations

It is important that active involvement pProgrammes,
particularly for the local people, pe incorporated into the
management plan of each reszrve as an educational as well
85 4 management practice. Plans should be review=g by the
Regional Technical Advisory Committee prior to submission

by the Nati-nal Board for Biosphere Reserves.
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4b. Dirsctor of the Bicsphere Reserve Programme
The Bioshere Reserve Programme needs overall direction
from the Central Government to assure consistency of manage-

ment and avaluation.

Recommendation: It is recommended that a Director of the
Biosphere Reserve Programme bes established within the
Department of Environment or with the Ministry of Agriculture
of the Central Government, This individual would provide
consistant direction of, support for, as w=ll as evaluate

implemantation of, programmes in all Biosphere Reserves,

The responsibilities of the Director would include

but not be limited to:

1. Approval of major policy decisions

2. Finalisation of budgat for Bilosphere Reserve
progr amme

3. Approval of international collakoration on
recommendation of the National Board for Bicsherse
Raservs (NBBR)

4., Making'appointmeﬁts of individuzl members to the
NBBR{i.e., appointments not reserved by legislation)

5. Serving as Member Secretary to the NBBR

6. Providing direct line authority over the
Field Directors

7. Selection and periocdic evaluation of performance of

field directors
4dc, National RBoard for Biosphere Ressrves

Smocth functioning of the Biosvhere Reserves programms
required the network to be established and managed in accord-
ance with uniform policies, regulaticns, standards and guide~
lines. Thesse will help ensure that personnel involved in the
administration and management of Biosphere Reserves are
aware of their responsibilities and accountable for carrving
them out. By providing & consistent framework for develoning

each eserve's management plans, it should be pessibla to
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minimize cconflicts arising from diffsrences betwean the
agencies and institutions participating in each raservs’s
programmes. In the area of scientific studies, uniform
standards should promote consistency in data collection and
analysis, and the greatest possible comparability of informa-
tion from the various Biosphere Reserves. This will provide
the best possible perspective on problems of concarn to a
particular region or the nation as a whole. Additionally,
consistent policies are required to ensure that land usecs and
human activities are rzgulated in a manner which sustains and,
where necessary, restores the productivity and biological

diversity of the reserve,

Recommendations:

A single entity within the Central Government should be
responsible for initiating any approvind policics, regulations,
standards, and guid=lines for Biosphere Reserves. The
legislative establishment of a National Board for Biosphsre
Raserves is recommended., The Board should have the legal
authority to develop policies for carrying out the programme and
would mest on a regular basis, a secretary of the Department
of Environment, or Ministry of Agriculture would serve as
Chairman, and the Director of the Biosphere Reserve Programme

ds a Member Secretary.

Membership of tha Board should consist of the following:

1. Representatives of ths Botanical and Zoclogical
Surveys

Representatives of concerned Central Ministriss

Representatives of National Planning Commission

Eminent sciantists

U W
L]

Repraesentatives of cengervation organizations

and voluntary rural davelopment organizations




The duties of the Board should include but not be limited

to, the fellowing:

Submit Biosphers Reserve nominations

Establish Biosphere Reserva Selection Committeccs

Appoint Regional Technical Advisory Committee

L]

Approve Biosphere Reserve Managemsnt Plans

Approve and coordinate inter-reserve rascearch

Evaluate the National Biosphere Research Programms

Appoint non-ex-office members to the Board

Approve interagency coordination at the naticnal level

W ®™ 3 0y o W N
.

kstablish pelicy sﬁandards

10. Develop ragulations

11. Recommend international coordination
4d. Administration of Biosphere Reserve sites

Fulfilment of the multiple purposes of Biosphere Resarves
45  securely protected natural areas for bascline and experi-
mental research, demonstration and training will reacuire high
standards of professicnzlism in management. Field units should
be adequately staffed to provide protection, maintenance,
educational programmes and of particular importance-goordination
Of reserve activities with tribal and village populations
residing within the reserve and its immediate vieinity. They
should also bz provided with adequate scientific and technical
assistance on a continuing hasis to suppert affective management.
Each Biosphere Reserve should have a Ficld Director responsible
for administration and coordination of management, reszarch
and public involvement activities. In the ideal situation
the Field Direcctor would bhe responsible for administering
all of the lands within the reserve. However, it is recog-
nised that such total administrative control may not be
practicable and that coordination of the activities of various
land administrators in the Resarve in accordance with the
Managament Plan for the Reserve may be an important rzsponsibi-
lity. Regardless of the extant of the PField Director's
Jjurisdiction, this official should bz able tc obtain technical,

scientific and managamant assistance from an interdisciplinary
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Regional Tachnical Advisory Committes, established for zach
bicgeographic region, to advise the Field Director(s) on
matters of concern and provide a forum for review of raszrve
activities. Regional Technical Committess would meet cn a

ragular basis in the Reserve or its vicinity.
Recommendations @

Following designation of a Biosphers Reserve, a Regional
Technical Advisory Committee should be sstablished to provide
assistance on matters pertaining to administration of Bicsphere

Reserves in a particular blogeographic region.

& reprcsentative of the National Board should serve as
Chairman of the Regicnal Technical Advisory Committea., The
Membér~Secretary should be a Field Director of a Biosphere

Reserve in the biogeographic region.

The membaership should be as follows:
l. Representatives of the Regional Scientific and Technical
institutions
2. Officials of concerned Stats Departments
3. Eminent scientists
4. Local citizen representatives
Duties of the Advisory Committee should include but not

limited to the followings

l. Review and recommend management plans to the NBBR

2. Review and recommend site research and funding

3. Provide interagency coordination at the State and local
level

4. Provide programme =valuation for individual
Biosphers Reserves

5. Provide public involvement coordination(other than routine)

6. Promota equitable managemant and use of the Biosphere
Reserve in consideration of the well being of local

populations.,

Recommendations s
EKach RBicsphers Reserve should be under the immediate

supervision of a Field Director who should be trained in




26

rescurce managemsnt, & strong supporter of research and having

proven ability to communicate effactively with local populations,

The duties of the Fizld Director should include but
not be limited to:

L. Managing and directing .all fizld activitiss

2. Making day to day management decisicns necessary
to maintain an efficient and cffective crganisation

3. #xpending funds for z2ffective accomplishment of thas
managemznt plan

4. Preparing nec:ssary budgat reguasts, annual rzports,
annual plans of opsrations, staffing proposals and

gvaluations of subordinate gtaff

The Field Dirzctor should be supported by adequate
clerical staff as well as sgtaff for cco development, protaction
and scizntific research. The size of the staff will depend

vpoen the size and individual needs of cach Biosphere Rasarve.

The Field Director will be responsible directly tc the

Director of the Biosphere Reserve Programme.
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5. SCIENTIFIC ACTIVITIES TN THE BIOSPHERE RESERVES

One of the original objzctives of the Bivgsphers Rasarvs
programme is to provide arcas for bassline resecarch and
monitoring. These inventory, rescarch and monitoring activities
will both benefit ths society at large, and be of great

vtility in the management of the 3iosphere Reserves themselves,

Four major areas of scientific activity may be recognized:
(i} inventory ard monitoring of the elemsnts of biclogical
diversity, (ii)} scclogy and resource utilisation by the human
populations; (iii) ccosystem monitoring and research and

(iv) populaticn monitoring and research,
Sa. Inventory and survey

A pasic reguiremant for Bicsphere Reserves is an ongoing
inventory and survey programme for assessing the status of
elements of biolcgical diversity. This involves data collection,
data management and mapping of both the dlements, and thes
environmantal factors affecting them (¢.g.soil, drainage, climate,

exotic species and human land use).

The 8urvey of India has prepared maps showing the major
geographical features and forest boundarics st 1:250,000 and
1:50,000 scale for the entire country. Specific forest arcas
have also been mapped at 1:15,000 scale. The Hatjonal Remote
Sensing Agency (HRSA), is procaessing satellite imagery from
LANDSAT (both black and whits and colour infrared). Thay also
have capabiliticss for asrial vhotography. Studies carried out
by the NRSA include different themes 1like drainage, ground
water, vegetation, land use patterns, e¢tcec. The Botanical Survey
of Indiz a.d Zoological sSurvey of India are rasponsible for

carrying out floristic and faunal surveys in the country.

Othar acencizs which have capabilities in providing basz
line information alse include the Geclogical Survay of India,
and the Indian Meteorclogical Department with its nztwork

i

of ohszrvatorizs and stations.
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Mapping

Preparation of maps of the 3iosphere Res:rve is of
fundamental importance. The entire Bicsphere Reserve should
be mapped at 1:10,000(or 1:15,000) scale in addition to the
existing 1:50,000 maps. Maps of 1:10,000 scale are ncoded
for csrtain key aspzscts such as topography, vegetation types,

drainagz, land use pattern.

Maps of a smaller scale (say 1:50,000) may be sufficiznt
to illustrate soil types, geology, faunal distribution and
climate. Basic topographic shects will have o be provided
by the Survey of India and subsequent mapping of the different

themes can be done in coordination with tho concerned agencies.
Remote Sensing

Advanced technology in the form of remote sensing should
be used in conjunction with conventional mapping techniguas.
This wculd include using LANDSAT imagery enlarged to 1:250, 000
scale to map ¢r ss features. These and azrial photographs
at a largs scale taken by NRSZ should be used and Survey of
India should be enlisted to map the finer details of land use
patterns, vegetation, draimy: otc. Landsat imagery and a:rial
photographs airzady available must be roleased for inventorgng
and monitering in Biosphere Reserves. For those arcas of the
Blosphere Reserve where such imagery is lacking, work should

be taken up by the NRSA and ths Survey of India,

Computer systems for storace, analysis and afficiznt

retrieval of data obtaincd from remote sensing should be

devalopad,

Flora f

Preparation of a flora for a Biosphere Reszrve is the
mest basic reguirement for the inventory of available plant
fesources, For the Nilgiri Bioshers Ressrve, this reguireas
updating of existing information, which inciudes Tyson's
flora of the Wilgiris, Gamblae's florz of Madras and numarous

papers on specific arecas., Information gatherahon zach
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species for the preparation of the flora should be standardized
for computer storage. This would facilitate correction, undating

and retrisval of information.

For key species as well as endemic, rare and threatzned
speciaes status and distributi-n maps will have to be preparad.
Gaps exist in inventory of lewzr olant groups such as micro-
crganisms, élgae, fungi, lichens and bryophytes and special
ittention will have to be paid to these groups. A harbarium of
the flora should be established for the Nilgiri Biosphere
Resgerve, as part of the existing field station. Thz herbarium
would be an invaluable reference for studies undertakan in ths
Biosphere Ressrve. The preparation of the flora, wvegetation
mapping and establishment of the herbarium should bz the
responsibility of the Botanical Survey of India with help from

Uniiyzrsitizs and colleges and the French Instituta.

Fauna

Preparation of Fauna for the Biospheras Reserve should be
undsrtaken by the Zoological Survey of India in collaboration
with the Universities and colleges. Apart from an inventory
of the vertsbrate groups (mammals, birds, reptilas, amphibia
and fishes), special attention must be paid to the invertebrate
groups since thay have been generally ignored. Distribution
maps with information on detailed localities of such clements
should be prepared to determine +he relationships of animals
to the various vegetation typas. Fauna of gtreams, land lockad
lakss, lagoons and coral r.oefs should receive spécial emphasis.
Faunal collections will have to be suitably clagsified and

stored, supplemented by computerized dats storage,

To presarve the genetic diversity of agricultural and
other culturally significant plants, an inventory must be
madz of 3il taxa cultivataed within and arcund the Biosphere
Reserve. Wild relatives of crop plants and species of
cthnobotanical significance occurring in the reserve must
also be addsd to this inventory. Thz Agricultural Universities

Can undertakse thig investigation.
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Strains of domesticated animals traditionally kept by the
pecple will have to be similarly investigated by the Veterinary

Science Department of Agricultural colleges,

Long term climatic datz should be collected for the
Biosphare Reserves. In ths case the Metzorological Department
already has numerous stations as in tho Nilgiri region,
information available from thsse stations pertaining to
pravious years will have to bs consolidated. Key stations
should be identified for maintaining accurate climate racords
in the future and new facilities will have to be established

where necessary.

Establishment of a Research Station

Every Biosphere Raserve should have its own field station,
preferably located within the reserve. The size and facilities
at the fi=ld station would depend on reguirements of the
particular reserve. Thug, in the Nilgiri biospherc reserve
it should be possible to establish a large field staticn with
computer and library facilities, labkoratories, and housing.
Other field stations or camps can pe sét up using existing
bulldings wherever pessible. The field stations would provids
4 suitable base for scientific personnzgl encaged in long term
monitoring and resesarch and also for short term workers in

specific projszcts,
5b. Ecology and Resourcs usc by Resident Human Populaticns:

In the proposed Nilgiri Biosphers Reserve area, thers
are many traditicnal ethnic groups such asCholanaikas, Todas,
Badagas, Irulas, Kanlies, Kurubas, Pannias, Chzttizs and
Soligas. In addition there is a largz population of Sri
Lanka raepatriates and people of diffcerent castes from
various parts of th: states of Tamil Madu, Kerzla and
Karnataka. Most of the tribal cthnic groups are spatially
and culturally isolataed. Their distripution and major

occupations are as follows:
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CHOLANAIKAS are the only genuine hunter gatherers of the
Indiarn peninsula. They were discovered in Nilambur forests
in the south western parts of the Reserve only a few years

a0,

TODAS are buffalo keepers of the Upper Nilgiri Plzteau.
BADAGAS are an advanced farming comnunity and they cultivate
the fertile slopes arcund Coty.

IRULAS are originally hunter gatherer of the drier tracts and
are today mostly gatherers of minor forest produce.,

KURU3AS and SOLIGAS are found in Mudumalai and Bandipur

Sanctuaries and are gatherers of minor forest produce.

CHETTIES own land in the Wynad area and are agricuiturists
by occupation and
PANNTAS are landless labourers and work mostly in the lands of
Chettieg,
Many tribals such as Irulas, ¥anies, Kurubas, Chetties
and Soligas now do odds jobs such as building roads, maintaining

elephants and as fire watchers for the forest department.

The impact of these tribals on the natural resources of
the area was probably not damaging until large tracts of dry
deciducus and moist deciduous forests were cleared for planting
teak, sucalyptus, coffes, tea and wattle. The destruction of
natural vegetation has grown worse in unprotected areas with the
arrival of thousands of Sri Lanka repatriaces, who nz:ded more
land feor tea .lantaticns as w:ll as wood for b1ilding houses
and £or cooking. As vast tracts of natural vegztation w re
thoughtlessly cleared to develop plantations, and as affore-
station was not carrisd out anticipating fuel wood shortage,
the need for fire wood by the local: pecopls has grown acute
and has led to clandestine exploitation of the wood available
in sanctuaries. For the population arcund Ooty the scarcity
of fire wood is severe, as wood obtained from the menoculture
plantations is taken off to far away rayon factories and paper

mills,
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The clearance of natural vegetation for cultivation
cf monocultures and the building of houses have led to soil
erosion, and have completely disturbed the movements and
dispersion of many animal specizs such as the Nilgiri langur,
tiger and elephant. Landslides are frequent, causing a>nsi~

derable damage to property and human life.

It is not clearly known how much ecological detericration
has affected the lives of the tribals of the area. It is
possible that poaching and destruction of habitats in the
Nilambur Vvalley may be affecting the hunting success of
Cholzanaikas, Landslides and reduced rainfall may be e3using
considerable loss to predominantly farming Badagas. When farm
lands are developed along the migratory route of alephants
the fields are likely to be raided by elephants and one eould
surmise that the Chetties may now find agriculture near
sanctuaries unproductive. As chese and other problems have to
be carefully studied on a long term basis, while efforts are
taken tc ameliorate the conditions of the tribals, we submit

the following recommendations:
Recommendations :

The present situation suggests only two pessible ocutcomes
relating to the role of Tribals in the proposad Nilgiri
Biosphere Reserve. Bither they will continually be forced into
land use practices inimical to the fundamzntal objective of the
Biosphere Reserve Programme, or their needs will be integrated
within the framework of the programms in a manner consistent
with the ovzrall Biosphere Reserve objectives. Failure to
accomplish the latter would not only threaten the Programme, but
reduce the likelihood of conserving the diversity of cultural
traditions of the tribals. TIn this regard the following

recommendations are made:
1. Demographic studies should be undertaken to assess
the current size and distributicn of tribals and to

project future trends.
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2. Detailed studies of land and resource-ussa,
(e.g. agriculture, animal husbandry and gathering-
parcicularly of fuslwood) and the impact of biological

diversity should be undertaken.,

3. Demonstration projects should be asstablished as a means
of adjusting land and resource use practices datarmined to
be inconsistent with objectives of the Biosphere Raserve
Programme.,

4. Detailed ethnological studies should be curried out for

the purpose of documenting the irreplaceable cultural heritage

of the tribals, Ethnobotanical studies are particularly

desirable., These studies would also aid aefforts teo implement

adjustments in land and resource use.

5c. Ecosystem Monitoring and Ressarch

Research Neads

Biosphere Reserves are internationally qualified sitas
for long term ecclogical research. Both basic and appliesd
duestions in ecosystem ressarcn can be addressed in such a
way as to coatribute to scientific advancement in ecology
and to development of practical natural resource management
technicgues. The following genzral research goals should form

the framework for a long term reszarch pregramme.

a) to analyse principal structural characteristics and
functional properties of the major ecosystem types of the

3iosphere Raserves.

L) to evaluvazz thz regulatory role of factors limiting

plant and animal populatincn growth and size,

c) to determine the impacts of anthropogenic and natural
perturbations upon zcosystem functions and productivity and
to determine razsponses and rzcovery potential of major <«

eCosystems in relation to these perturkations,
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d) to develop management strategizs to promote conserva~
tion of biotic diversity and optimization of natural resource

productivity on a long term sustainable basis.

Existing Capabilitiss

the International 3iclogical Programme (IBP) initiated
in 1967, provided an oppotrtunity for studies in India, on
productivity and nutrient cycling of grazing lands and forest
2cosystems. Thessz studies have continusd under the Man and
Biosphere Programme mainly in the States of Uttar Pradesh,
Madhya Pradesh, Orissa and Gujarat. Banaras Hindu University,
Rajkot University, Kumaon University and Vikram University
are amongst the institutions encaged in this resecarch. The
French Institute (Pondicherry) has carried out studies in
physiography and spatial distribution and mapping of different
veégetation types throughout Peninsular India. The Bombay
Natural History Sociesty has ongoing ecological reasarch
programmes at the Bharatpur Bird Sanctuary and Point Calimere
Sanctuary. The Indian Institute of Scisnce has carried out

ecological studies on the Bandipur Naticnal Park.

Recommendations s

A core programme of long term ecological ressarch in
the Biosphere Reserve should develcop along the general
guidelines presented by Armentanc in the Indo-US Workshop
on conszrvation of Bictic Diversity. Main research topics

includs=:

2) Productivity of major ecosystsm typss including
natural and man altered systens.

b) Cycling of major nutrients (§,P,K) and micro-nutricnts
known or suspected to limit productivity or reproduction of

important plants or animals.

c) Human interactions with major scosystem types including
effects of clearing of forests, partial forest cutting,
shifting cultivation, tire, cattle grazing, upon productivity,
501l organic matter and nutrient content, plant and animal

community composition, diversity and population dynamics.,
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A gseries of proposals may be required to cover each of
these topics thoroughly. But an initial project covering
& sub set of thess tooics would initiate a long term collection
of data valuable in planning another research and paricodic
sampling of permanent plots. Baseline data collection should

bagin as soon as possible.
5d. Population Ressarch and Moniteoring

A key concern in the Biosphere Reserve Programms ig
research and monitoring of szlected plant and animal speciess,
Such studies are necessary to provide a scientific basis for
(i) the management of threatensd and endangered species and
(11) developing reserve selection and management guidelines.

In general, a better undarstanding of the popuiation procaesses
that underly the preduction, maintenancs and loss of biclogical

diversity, is required,

Of all natural areas in India the maximum numboer of
population studies have been carried out in the proposad
Nilgiri 3iosphere arsa. Includad are studies on dholes,
lccpard and tiger (Johnsingh, 1980) spotted dser (Sharatchandra
and Gadgil, 1976, 1981), clephant (Nair and Gadgil, 1930;

Hair et al. 1980), Nilgiri tahr (Davidar, 1972) Nilgiri langur
(Pasier, 1963, 1969, 1970), lion tailed macaque (Johnson, 1980)
and bonnst macaque (Simons, 1965). 3ird studies include those
on the blue and ¢rangz flycatcher (Rezakhan, 1977) Blue Chat
(Reza Xhan, 1980) and sunbirds flowsr=-peckers {Priya Davidar,
1879,

Other populaticn studies include analysis of mamaal
distribution patteras (Prasad ¢t al. 1930) and Loranthus
infestations (Priya Davidar, 1980) and +th: sffects of

monoculture plantations on bird populations (Rzeza Khan, 1980).
Recommendations

in order to fulfil the objectivss for rascarch and
monitoring in Nilgiri 3iospherz Reserve and other rescrves,
four types of projects are needed at the level of selected

speciles and their populations:
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(1) Basic reszarch to determine the environmental controls of
biclogical diversity, the geographic distribution of biological
diversity, and the concordance in diversity awmong different

groups of taxa.

(ii) basic ressarch to determine the population biclogy of
extinctions and loss of genstic diversity.
(iii) Res=arch and monitoring of plant and animal populations.
(iv) Baszline monitoring of sslected populations as indicators
of e@cosystam health,

Justificaticn and d=tails of these four types of projects

are elaborated below:

i) Nature of hiological’. diversity

Thz oper riding objective of the world network of Biosphare
Reserve is to conserve as much of the earth's biological diversity
as possible, Since very limited areas and rasource are
available for sstablishment and managemsnt of reserves, we must
selact areas which capturs maximum diversity and managzs them
in such a way as to maintain this diversity. Present scientific
understanding of biological diversity for the Nilgiri
Biosphers Reserve or for any other reserve in ths world is

inadecuate to zllow us to meet thase reguiremants.

o remady this weaknazss, we recommend that cormprechansive
surveys of species divirsity of sslected taxa be carried out
to determine the influsnce of natural and man induced snviron-
mental control on diversity. Control factors of particular
concern are the fragmentaticn and isolation of habitat:
abictic factors (z.g. climatz, soils, elevation), bhiotic
factors (2.6, influesncs of plant diversity on animal
divirsity) and various types of man-induced disturbance and

land-use,

There is no scientific cvidence that the taxa typically

(i

used as indicators of biclogical divesrsity are adeqguat

indicators of overall taxonomic diversity. wWe recommend
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that species diversity bae surveyed not only for mammals, birds,
reptiles, amphibians and insects, but alseo for other taxa
(usually ignored) that are ecologically important or numerically
sbundant (including such taxonomic groups as gastropods, soil

micro organisms and 'lowar' plants).

ii) Biclogy of extinctions:

Studies based on the theory of island hiogzography suggest
that most Biospher: Reserves may not b& large gnough to contain
fficiently largs animal and plant popuiations to ensurs their
long-term survival, Plant and animal species arc typically
comprised of many local demographic units- subject to extinction,
immigrétion, dynamic fluctuations in gize, and to variations in
genatic composition in time and space. - The long term demographic,
genetic and evolucionary health of a species depends on the

integrity of this dynamic system.

As & consaquence of the apovae considerations, the following
Cuastions must be addressed in order to snsure adequate

- protection of species and their genetic diversity.

1. What is the minimum area required for long term survival

oL a spacies?

2. Wnat c¢haracteristics predispose some spacies to endangement
while others flourish?

3. What is the rzlationship betweesn characteristics of specias
and thes genctic diversity it contains?

4) What is the relationship betweon genetic diversity and

susceptibility to extinction?

To answar these guestions tha following approaches are

suggested :

1) Fragments of wet avergreen forazst should bz conserved for
szlected taxa to determine especially the sffects of habitat
fragmentation and isolation of different species. Collaction
and analysis of data should follow standard procedures that are

set forth by similar pravious studies.
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Studies of selected taxa representing different life
history strategies, dispersal capabilities, home rangz
redquirements, populaticn diversity and dispersion patteras
should be initiated. The results of such studies will provide
basic informetion on the ¥ailus of such characteristics in
preditting minimum area reguiremznts and susceptibility to

gxtinction.

2) Long term population menitoring and research programme
should be instituted involving species sealacted on the basis
of their suitability as models from which general inferences
cculd be drawn. The studies should focus on the fundamental
aspects.of population biology, which are generally lacking,

only a handful of such studies have even been carried out.

tion, population genetics and the rzlationships of each to the

extinction process and minimum population size requiremants.

1ii) Research and Monitoring of Selected Populations

For the successful managzment of the animals of any
Biosphere Reserve, ressarch and monitoring using standard
population monitoring tochnigues are nacassary. Ressarch on the
following key animal groups in different habitats with varying
human interference is recommended:

1) Insectivorous birds;

2} Frugivorous birds with special reference to
Hornbills; |

3} 8mall carnivorss and their prog;

4) Largs memmslian predators and their proy:

5) Elephant population dynamics, movement patterns,

and impact on habitat.

It is 23lsc recommended that a study be initiatad to
investigate ths reciprocal impactsof human wild 1lifce
interactions. The following lines of research shall be
undertakens

1) impact of elephant, while pig, rodent, menk:y,
parakazst and other animal depredations on

agricultural crops;
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2) the cffocts of hunting, habitat modifications, and

trapping on endemic and endangered spacies,

It is envisaged that these lines of resgarch will result
in appropriats measures being implomented to mitigate the

dzleterious =ffacts of human wild liXe conflict.

iv) Baseline Mon itering of Indicator Elemints

Cccurrence or absence of cartain plant and anim2l groups
i 4
carn be correlated with habitat duality. Hence ressarch and
monitoring are also reguired on the following liksly sensitive

indicator specizs such as -

o

Butterflies: as indicators of habita=t diversity

Crocodiles ¢ as indicators of te health of the river
2cosystam

- Kingfishers: as indicators of the hzalth of +the aquatic
SCosystems

Woodpeckers: as species dependent on tree holes

Eagles :  as species dependent on the availability and

abundance of reptilian, avian and small
mammalian prey

Langurs and: as indicators of habitat diversity and gquality
other
primates

Sloth bear ¢ as indicators of health forest acosysten
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6. EDUCATICN AND TRATWNING

Concertaed acticns at locz2l, regional, national and international
levels will be required to halt the destruction of the zarth'ts
natural systems, and this will only be achieved through un-
pracadented public support. Thisg understanding will have to be
generated through public »ducation and understanding, not only
of th: problams, but of the means to sclve them. The Biosphere
Reserve programms, of conservation, ressarch and rational
management of natural rescurces offers one means to help solve,
the problem, but to suceed it too will neszd a strong component
of cducaticn and training, for the public at various lawvals and
for those persons who are involved in the managamant and

operation of Biosphere Reserves.,

The development of education and training activitics
associated with Biosphere Reserves is discussed here under
the fellowing headings:

a) Dissemination of information

b) Davelopment of educaticnal programmas

c) Training of professional and nanagement
pPersonnel

d) Demonstraticn projects

6a. Dissemination of Information

National and State agencies which have responsibilitics in
the Biosphere Resarve programms should develop and disseminate
information which e xplains the programme; its cbhjectives, and
their responsibilities for carrying out the programme.
Information could be disseminated in various ways such as
Dewspaper articles, bulletins, radio programmes etc. The MAR
office in UNESCUO(Paris) can provide regular information on
the status of the internaticnal programmz and Bicsphere
Reserves in other parts of the world, if this information is
desired. Exhibits on the MAB programme are also available to

countries that request them.,




41

I've as a

f
]

An example of a3 radio programme which might s:
usaful model for +the Biosphere Reserve brogramme is the so-

cz2lled ‘Environment schocl' broadcast on AIR, Bangalore,

Bach individual Bicsphere Reszrve should also provide
informational material describing its programme and activities,
as well as material on the histery, culture, and natural
features of the arca. The development of this material sheuld
always take into consideration the cultural and religicus
traditions, necds and wilfare of local résidents, and how

Biosphere Reserve activitics affect them.

At each level of informaticn disszminatiocn, the materials

should bhe devzloped in the local language of the pzople.
6b. Dzvzlopment of Zducation Programmes

While educational ictivities should be devaloped at the
various levals mantionad bove, the programme at the raserve
level is pbrobably the most:important. Here, it should be
developed primarily for local residents, but also for
visitors to the Biosphere Reserve. Ideally education centres
should be devcloped where information such as that produced
by reszarch in the reészrve, can be interpreataed and made usaful
to local teachers, officials and residents., Wharever possiblie,
educational cantres should present educational materials and
programmes relevant to the Tesource problem, with special
emphasis on problems assoclated with ressurce use practices, in
particular habitats,

activities to be carried out by these education centars
include s

i Documentation and interpretation of scientific
information;
2. Printing =and distribution of educatiocnal materi al

related to the Biosphere Reszrve and its programmes

3. Development of exhibits, audio-visual programme cto,
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4. Programme for local schools and work with tcachers

in actual projects in the reserve.

It is expzcted that ecach Bioshere Resarve would develop
& plan for its educational activities which would outlinc
the requirements for staff, facilities and equipmant as wsll
as davelop the theme of the programms and methodology for

carrying it out,
6c. Training of Professional and Management Parsonnel

Training of both professionals and managars will be
extremely important in the management of India's Biosphere
Reserv.s. Some of the training can best be undertaken in the
individual ressrves while other training may be handled in
specialized training centers. Under the South Asian Co-
operative Envirommental Programme (SACEP) India has already
been givan the nodal responsibility for environmental zducation.
Other proposed means of handling this would be creation of a
training institute modzlled after the College of African Wildlife,
which is devoted to the development of inter disciplinary
skills in such diverse subjects as wildlife management, wvehicle
maintenance, administration, 1aw enforcement, pubiic'relations
and zducation, all taught with a special emphasis on fisld

training,

Tha type of instituticnal arrangement for training will
depend on the people being trained and the type of training
they will receive. For scizntists, ménagers, administrators
and special need groups, the center concapt rrobably will work
best. At the Resarve lavel, the important training should
be carried on in the workshop format, These types of programmes
should be primarily inter disciplinary, skill oriented and
ficld corducted wherever pessible. A wide rangs of programmes
will be corducted in this way. It willbe important to stress
the nesd for a1l employees to understand the various functions
of the reserve and to be trained in both education and
communications so that they can spread the conservation

ie5s2ge to the people they interact with.
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It should be stressed that specizl training must be
given to local people so that they can qualify for jobs on

the Reserve., Refresher programuees will also be necessary.
6d. Demcnstration Projzcts

Once the Biosphere Reserve has been established or even
before if possible projects should be developed to demon-
strate the application of informatinn resulting from existing
scientific knowladge about a particular problem or from the

research activitiss in the resarva,

Consideratian shouid also be given to organizing
aco dzvelopmant cimps invelving local residents, as has
already becn done in several areas in Indiza, The Dasholi
Gram Swarajya Mandal, which pionzered the famcus Chipko
movement has organised community forestry programmes since
1976; their zcodave lopmant camps provide a good example of the
type of programme which could be tried in Biosphere Reserves,
Scisntifts, envircnmentalists, local government officials,
state foresters, Colliege students and community leadars have
participated in the brograzmmes of Dasholi Gram Swarajyva Mandal
and should do sc in the BiosphereReserve Programms. The help
and existence of volunteer organizaticns should also be
utilized wheraver pessible. Thaese volunteer groups might be
encouraged to organize thesaéommunity forestry or aco~develcp=-
ment camps, which would be funded by appropriate agencies of

govarnment,
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1. DEVELOPMENT AND REFINEMEZNT OF BIOLOGICAL DIVERSITY
INFORMATION SYSTEM

Synoptic description: Certain institutions and sdentists in

India and the U.S. would cooperate in the development of
systematic standardised procedures for the collaection, compila-
tion, organization, analysis, and application of information

cn the dements of natural biclogical diversity in India. This
program would begin with a pilot project on the biological

- diversity of the Westsrn Chats biogeographic province. If
successful, afforts would then be made to institutionalize the
system on a national basis and to initiate similar zftforts in

Other biogsographic provinces.

Qggggégg”nggggg:glﬁlpollgboratiogs On the Indian side, scientists

could benefit from more than eight years experience in the
development, application, and refinement of such systems in

the U.35., presently being carried outthrough 28" State

Natural Heritage Programmes" and other related efforts., This
experience could prove helpful in aveiding the sorts of
mistakes which hindered the 1. S. programmes in the carly stages
of their devalopment. On the U.S. side, certain aspects of
such an Indian informaticn system, especially in regard to its
potentially unprecedaentad integration into the national procass,
for selection and design of Biosphere and other reservas and the
direct inclusion of information from the reserve site inventors
and reszarch could also prove instructive in the refinemant of

similar gystems with the 1,S.

Collaboration institutions:

India : Department of the dfnvironment, Indian
Institute of Scicnce, others as necessary
Uu.s,. : National Park Servicae, The Natwure Conscrvancy,

others as nacessary
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Frincipal Investigators:

India 5 Dr., Madhav Gadgil, Professor, Centre for
Theoretical Studies, Indian Institute of
Sciznce

u.s. Dr. Rebert E, Jenkins, Jr., Vice Presidant,
Direector of Sciance Programg,
The Naturs Consarvancy,
1800 North Kent Streot
Arlington, Virginia 22209

‘EEEQQEEQMiﬁéﬁéﬁEEQEMQEEEMEEQMQEEEEEQH5

Septembar 1982, to be continued for 3 years,
udget (by year):
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2. INDO-US WORKSHOP ON SUSTAINARBLE DEVELOPMENT OF THE
COASTAL ZONE

Description:

India's extensive coastline provides terrestrial, nearshore
and deepwatar habitats which support a rich diversity of plants
and animals. The coastal zone provides commercial and sub=
sistence fishing and shell fishing important to the naticn's
economy. Human settlzment of the shoreline had resulted in
widespread disturbance of the land surfacs. In many cases
near complete destruction of natural ecological conditions has
occured as well as locally severe contamination of near shore
waters from sewage, domestic wastewater, industrial development,
and acc:lerated runcff from inappropriate land managemant
practices., At the present time, India has not devaloped
institutions, law and regulations to provide the framework
tor conservation and sustainable development of the ccoastal

ZON3,

In order to enable effective conservation and the greatest
possible sustainable benefits te the well being of people,
the Indo-US Workshop on Conservation and Management of
Biclogical Diversity recommends that the responsibility for
coastal zons management policy with Indian Government be
clearly established and that development of 2 coordinated
coastal zone managament programms be considered.

As an initial undartaking, 23n Indc-US workshop is proposed
to provide for exchangs of information useful in program

developmaent.

BENEFITS O INDO-US COLLABORAT TOM

The proposed Workshop would znsble the Government of
India to utilise the extensive exparience of the United
States in classification, natural resource inventory, ecocological
research, and management of the coastal zonz in developing

a programme for planned development. Jt would create
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awareness of the unique problems of the coastal zone, and
provide a framewerk for cvaluating and addressing thesc
probloms, Additicnally, it would znable the developmant of
policics and institutions neseded to maintain the productivity
of coastal resources in the face of the growing demands of
human populatisns for cxploitation, particularly of shoreline

and nearshore marine anvironments,

PRINCIPAL INVESTICATORS

Not yet determinad

MISCELLANEQUS
Nona
3 INTEGRATION OF REMQOTE SENSTIHNG AND DIGITAL CARTQOGRAPHY

IN DEVELOPING A MANAGEMENT INFORMATICN SYSTEM FOR
BIOSPHERE RESERVES

Descriptinns

Remote sensing technologies using 2irborne and satollite
multispectral scanners provide opportunities for chtaining
large amounts of information on the physical, biclogical and
Cultural featurcs of the landscape rapidly, inexpensively, and
with a high é&grec of accuraoy. The advent of modern digital
image processing techniquas has revolutionized our capability
to analyse and integrate gecgraphically referenced informatisn
en surface features and phenom:ena. Repetitive surveys using
these techniques provids the basis for monitoring changes
in these featurcs and phenomsena, as wz2ll as prediction of
future conditions. Nevertheless, the full benefits of these
techniques in providing an improved basis on land managzment
¢can be realised only through integration of informati-n

derived from remote sensing and informati n from other sources.
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Digital cartography involves the conversicn of mappaed
informatisn into digital form for entry into 2 computer. The
tachnology provides virtually unlimited opportunitics for data
analysis and integratiosn. As przgressively more types of
mapped information are added to the digital data base, its

value in supporting planning and decision-mzking increascs,

The union of remote s:nsing and digital cartography,
now undergeing axperimontal developinent in the United Statesg,
will znabls ths rapid FEnarztisn and diéplay of irnformatin
in forms most suited to the neads of the scientist, land

managers, planner, 3nd dacision-maker.,

This proposal cnvisions the devalopment of an integrated
cartographic inf rmation system as 2 demonstratiosn project
in the proposed Nilgiri Biosphere Roscrve. This will he
the first effort in India to combine the benefits of remote
sensing and digital cartngraphic technology in the planning
and manzgement of a protacted conservation area, and will
provide a prototype for application eisewhﬁre. The project
will include high resolution vegetation and land use mapping
Using airborne multispectral data collection in the Nilgiri
Biosphere Reserve. This work will cnable avaluation of the
utility of this technology in classifying and mapping the

tropical feorest vegetation of southern Peninsular India,

Benefits of Indo-US Collaboraticon

For India, the project enables development and testing
of new tachnologies to improve the amount and availapility
of scientific, geographical, and socineconomic information
relavant to the management of Biosphere Reserves and other
protected areas. For the United States, the work permits
the testing of now technologies in rzgions possessing diffe-
rent characteristics of vegetation, land use, and human
impacts. It will alsec enable standardizatizn of methodology and
providc 2 framework for innovative application of the

technologies and management both demestically and internaticnally,
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As effective land management in the years ahead will depend
on the timely availability of accurate and up to date
information, including comparative data from multiple sites,
the development of an integrated management information
sgstem on a multinational scale will be of increasing value
to both countries in developing perspectives on problems of

commen interest,

COLLARORATISG INSTITUTIONS

INDIA: Naticnal Remote Sensing Agency, Hyderabad; Botanical

Survey of India; French Institute of Pondicherry,

Tndian Institute of Science, Bangalore

U.S5. : National park Service

Other natural resources agencies as required.

Provesed Initiation Date and Duration:

The project is proposed for initiation in January 1983

and will reguire approximately two years for completion.

BUDGET

1 i e o

(Two year budget, details to be provided by the
National Remote Sensing Agency)

Budget Ttem Cost. Rs,

Remote Sensing Project

Visit of 2~3 U.S, experts to National
Remote Sensing Agency and field site
(Jan. 1983) 1,50,000

Aerial photograghy(color and I,R.) of
Approx. 1000 Km4 and ll-channel
multispectral scanning of field site

(Jan. 1983) (NRSA) 4, 00,000

Procurement of equipment in India ?
(NRSA, IISc?)

Scftware procurement and develcpent
in India (NRSA)

V]
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Budget Item
Trairing of Indian colleagues and
onsite coordination gpprox. 2 visits

of 2-3 U.S. experts during project,
Tor 2 weeks (U.S. and NRSA, IISC,RBSI,FI)

Image classification and analysis of
digital imagery (NRSA,BSI,IISC,FT)

Ground truthing for image classification
(MRSA,BST, II8C, FI)

Map preparation (NRSA and IISc)
Accuracy assessment (IIsc, B3I,FI)

Map revisions (NRSA and TISC)
Supplies and materials
Rigital Cartography

Visit of 2-3 U.S. eXperts in digital
cartography, at 2 weeks (Jan. 1983)

Procurement of equipment in India, such
a5 automated digitizer (NRSA)

Procurement and develcpment of software
in India (especially re, integration of
digital cartography and remote sensing
Capabilities (NRSA)

Training of India colleagues and on site
project collaboration, approx 2. visits
of 2~3 U.S. experts during project, at

1 week

Preparation and publication of handbook on

components and use of cartographic
information system (N¥RSA, TISc)

Supplies and materials (NRSA, IISc)

Cost (Bs.)

250,000

e}

94)

o)

o}

10, 000

150,000

o4

50,000

150, 000

50,000

10,000

One visit of principal Indian collaberators from NRSA, IISc,
BST and FI to vigit U.S. agencies/and Biosphere Reserves

installations where the relevant technologies are being

developed and applied may be desirable.
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source of funds

P.L. 480 funding Support of the National Remote Sensing Agency
and other agencies and for travel/subsistence of U.S. colla-

borators will be reguired,

Principal Ilovestigators:

iNDIA ¢ DR. N.V. Madhavan Unni
Applications Division
National Remote Sensing Agency
4, Sardar Patel Road
Secunderabad 500 003
INDTA

U.5. i DR. Harvey Fleet
Chief Scientist
Denver Service Center
655 Parfet Street
Denver, Colorado
U.S.A. 80226

Miscellaneous

None

4. SIGNIFICANCE OF LONG~TERM CHANGE TN COMMUNITY AND
NUTRIENT COMPOSIT IOW OF FOREST TYPES IN THE NILGIRI
BIOSPHERE RESERVE FOR NATURAL RESCURCE VALUES

Objective 1:

In any natural ecosystem changes in plant community and
SCosystem properties May occur over pericds of several decades
in response to natural and anthropogenic disturbances., Shifts
in community compositism and diversity, productivity rates,
Crganic matter and Autrient accumulstion and mineralization
rates, etc., can oceur slowly, at rates below detecticn in

one or a few years. Over periods lasting one or two deoades
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or more, however, directional changes could accumulate to
significant levels affecting the capacity of the Biosphere

Reserve to¢ conserve diversity and natural resource value.

The most immediate source of ecological change with
Wilgiri Bicshere Reserve is likely tc be induced by increased
humen utilization for grazing, fibre, and fuel products, and
associated disturbances such as Tires. This situation can

be viewed as an opportunity to analyse the relative sensitivity

of various vegetation types to resource utilization and
disturbance, This aﬁalysis can form the basis for managing
human use at levels which preserve the long term integrity
of each habitat. Similarly it will help to detect a gradual
loss of site productive capacity at an early encugh stage to

allow management or control strategies to minimize impacts.

Objective 2:

In the same sense, controlled manipulation studies can be

‘garried out in selected forest stands in which future disturbance

is anticipated in order to evaluate probabie effects of utilizasion
Of forests. Selective tree removal, ground layer vegetation

and litter harvest, or regulated grazing can be evaluated as to
effect on the same parameters measured in control stands

(described below)., Forest types subject to loss of organic matcer
or those exhibiting poor or undesirable recovery of remaining
vegetatlon Oor critical species can be excluded from

utilization intensities about tested lev:lis-other forests

having greater rec very potential can be managed for sus-ained

vields of forest products at prescribed utilization levels.

Chjective 3:

Take togethar tha set of measurements described below will

,contribute to understanding of long term behavicur of eco-

system dynamics both _on response to natural landscape processes

liks successicn or stand aging, and toﬂﬁgmggm&ggggﬁggiggo
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The Jaza would alse form the basis for mandgement strategies

aimed at Conserving the integrity and biotic diversity of the

Nilgiri Biosphers Reserve ecosystems,

The foregoing discussion has introduced the practical
basis for posing hypgtheses concerning the nature of change
in community and ecosystem projects of the Nilgiri Biosphere
Reserve which may occur over the next one to three decades.
The following hypotheses (phrased as questions) lead to
ressarchable topics which may influence the role of the
Biosphere Reserve as focus for preserving biotic diversity

and for wige management of regional natural resources :

1. Will shift in the areal extent of one or more of the major
€Cosystem types of the locality occur over the next several
decades in Tesponse to climatic change or human use impacts?
will changes (if they occur) affect the capacity of the sites
to maintain existing bhiotic diversity and natural resource

values?

2. Will the postulated change affect forest growth rates,
firest succsssions patterns, soil and humus layer, and

standing crops of nutrients and organic matter?

3. Will current levels of firewood collection, timber removal,
litter and ground layer removal and grazing reduce long term
tesource value of the major forest types? what levels of
utilization can sach forest type tolerate on a sustained yield
basis without loss of 2cological integrity and bioctic

divarsity?

RESEARCH APPROAC@

Changes in response patterns of forests and otier
parennial systems frequently take several V2ars or more to
become datectaple, particularly if casual mechanisms shift
gradually. Their research must be conducted for time periods
long enocugh to detect effects that may not be observed in

Analysesg lasting'only one to several years. This calls for
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long term ressarch for special requirements with respect

to sampling methods and data handling. Periodic resampling

of the some research sites is a principal method for obssuring
deviations in community and ecosystem properties. This
approach redquires either fixed sampling pecints (E.q. permansnt
plots or monitoring staticns) or permanzntly marked sites
which can be accurately relocated. The following parametars
expressad on an area basis should be mzasured at permanent
sampling stations (suggested pericdicity of measurement

follows) ¢

l. Germination and establishment of major or representative
tree, shrub and herb species (semi-annual or coincident

with critical wet and dry season).

2. Survival from vear to year of sapling, pole timber and

sub canopy, cancpy and emergent trees (annual).

3. Growth rates of major tree species determined by diameter
increment such as elongation of twigs or litterfall

(annual).

4. Accumulation of and major nutrient (MPK) content+ soil

and litter organic matter (annual),

5. Litter decomposition rates (variable, depending on decay

rates of subject material).

6. Stream water organic matter and mineral content at welir
or cother permanent stream sampling station

(weekly or as fre uently as possible, in rainy season).

7. Microclimate mesasurements-litter layer, soil moisture,
rooting zone moisture, and temparature (weekly in rainy
se@ason; monthly otherwise)

8. Detailed descriptions of disturbance (fire, grazing,

wood harvest, animal damage or outbreaks). {according

to occurrence).
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Initial work could proceed by addressing a sub-set of the
above parameters (e,g. 1-4 plus litter accumuliation), leaving

other parameters for a later time.

During the duration of the reaearch, information on
climatic trends and land use changes woulB be nzieded, Thersfore
it is assumed that a weaher station would be operating somewhere
in the Nilgiri Biosphare Reserve., Changes in the intensity
of human utilizat:on of experimental stands should be monitorad,
Or wheére controlled harvest experiments are conducted,

documsntation of the manipulations provided.,

The previously described metheds should be applied to
the control and experimental forest areags, The two areas
should be chosen to match as closely as possible in forest
composition, relative location, site quality, topography,
position, etc. Contrel sites can be iocated in core stands,
Lxperimental stands could be located in buffer zONES where
human utilizaticn thatis already undsrway can be monitorad,
Or in other buffer stands where controlled maniplation can
ve conducted to simulate human utilization at one or more
intensity levels. Permanent plots should be established in
the major forest types. Exact numnber of plots and sizes
cannot be spacified now but approximately ten 100 m2 plots
per forest stand, with nested 5.25 m2 plots for littzr and
ground layer studizs may be suitable. Plots should be located
randomiy, or along transecte, Initial reconnaissance of stands
te be studied should be made by transects in ordzr to evaluate
the variability of propertics that will be measured., This
information will aid in determining the number and location
of plots and site~specific conditions that may affect stand

response.

Initial work of the project (stand selection, plot
©stablishment and initial data collection) would be carried
out by the Principal Investigators. However, subsequent
sample collection could be continued by graduate students

Oor technicians. S8pecies identification and mincral analysis

\
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would require specially trained personnel. American co-
operators would méke site visits and participte in data
cocllecticon at least annually. Coordination of the projact
with one or more U.S. Biosphere Rescrves woull be undertaken
to provide for standardization of methodologies whaere
appropriate. Data collection should be extended for as

many years as possible since the value of the data sets will
increase with duration. Thus, sampling for at least one
decads and paferably longer, is necded. But valuable data woulc
become available immediately, providing information on the
current base-line ecological properties of the test sites,

and year to year variations in these proparties.
Benefits to Indias

Improved understanding of the resource management neads
cf the major forest types of the Nilgiri Biosphere Rescrve
in relation to increasing human use. Also to develop a data-
basz which allows projection of the cffects of different
levels of grazing, logging, fuel wood removal, fire and other
disturbances upon the growth and productive capacity of the
major forest types. The research will also lead to hetter
understanding of the relaticnship between long term changes

in the forest ecosystems caused by natural causes and by man.

Henefits to U.S,:

sxpand the limited undzrstanding that currently axists
regarding tropical ecssystem both to advance the basic science

of ecology and to improve resource management capabilitics.
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BUDGET A. BUDGET 3.

(for a reduced programme (for a full programme

addressing parameters 1-4 only) addressing paramcters
1-8

gataries - Indian Participants

Rs. Rs,
Co~Investicgator 45,0C0.00 75,000C,00
Technician 20,000.00(1) 45,000.00(2)
Field Hands 10,000.00 20,000,00
Secretarial 10,000.00 20,000.00

Travel - International U.8. side 25,000 Rs. 50,000
(1 person trip) (2 persons trip)

Local - US side 400 1,000
Indian side 3,000 5,000

Equipment/supplies

Field instrumsnts 3,000,00 65,000,00
Laboratory instruments 1,000.00 12,000.00"
Miscellanecus supplies 1,000.00 3,000,060
Overhead {20 percent of
above total) 11, 340,00 23,700.00
TOTAL 1,24,740.00 2,60,700.,00

A one timz cost for an atomic absorption Spectrophotometer
at Rs, 10,000.00 is included
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Colliaborating Instituticns:

U.S. The Institute of Ecology
4600 Sunset Ave.

and U.8. Agencies {to be determined)

Principal Investigator ¢ Dr. T.V. Armentano

The Institute of fZcology
Indianapolis

Indiana

INDTA s Not determined

Principal Investigator: Not yet determined
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5) TRAINING PROGRAMME FOR NATURAL RESOURCE MANAGEMENT
PERSONNEL

Nature rescrve personnzl require both scientific and
human relations skills, and should be trained to discharge
their duties in a professional manner. Due to the increasing
complexity and sensitivity of their jobs, such training should
include a pericd sfstudy in a facility devoted to this parti-
cular role., Thercfcore, the workshop concludes that there should
be a programma developad in Indian to train persons involved
in the administration, managemznt and protaction of Biosphsre

Resarves,

The training at the College of African Wildlife Managemasnt,
Mweka, Tanzania could serve as a model. This college serves
persons from several countries who have baen assigned to
national parks and reserves. Students are given one or two years
of specialized but interdiscipiinary training in subjects
ranging from wildlife managément to vehicle mechanisms,
administration aml law enforcemant, andpublic relation and
educaticn. A great desal of time isgpent in the field working

on the kinds of problems they will face in managing a reserve.

Such a center for specialized training could be establi-
shed in India in association with an @xXisting institution,
and possibly in cooperation with other nations in Southcast
Asia. It should also be ablz to draw upon the rescurces & of
-8evzral ministeriss, organizations, as well as international
sources of training experience. The center might aiso develop
training materials basced upon particular problems in indivi-
dual reserves to improve the effectivensss of working with

local people and carrying out the various duties.

The U.S. has developad considerable expertise in such
training in recent years, especially in Africa, Latin,
Amzrica and in its own territory, India, therzfore could
derive considerable beanefit from this experience, particularly

as it pertains to the core areas., The U.S. on the other
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hand, has had relatively little experience in the managem:ent
ct thickly settled buffer areas, such as are envisaged for
Biosphere Reserves in India and ¢lsewhere in the tropics,

The U.S., thercfore, could derive considerable benefit from
Sxposure to the challenges inh:irent in buffar arca managemant

and administration,

As a first step, it is proposed that therc be an Indo-US
Workshop to develop a plan for an appropriate training facility,
Such a plan would include discriptions of the courses (curricula)
and programmes, examplie syllabuses, as well as suggestions
useful materials, fisld training procedures, staffing and

related topics,

Principal Investigator : Not yet determined

Miscellanzous

00

none

6) INDC~US DIRECTORY OF SCIENTISTS, ISSTITUTIONS AND
ORCANIZATIONS CONCERNED WITH CONSERVATICN OF
BIOLOGICAL DIVERSITY

Discussion: The proposed project involves preparation of a

directory of Principal Scientists, Institutions, and
Organizations concerned with the study, consarvation and
intelligent use of e@cosystem, with particular emphasis oI
tropical regions., The directory will serve as a basic
refercnce on sources of infermation, technical agsistance,

and expertise in India and tha U.S. on a broad range of topics
covaring such fields such as floristic and faunal surveys,
population studies, cons:zrvation biolegy, 2cosystem modelling,
community and systems ecology, genetics, ethnobotany, social
forestry, and ccodevelopment,environmental education, mana-~
gement training, environmental monitoring, remote sansing

and digital cartography, natural areas protection programma,

biosphere reserve etc.
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Benefits of Indo-US Collaboration

The dirsctory would facilitate bilateral collaboration
in all fields ralevant to the conservation and management of
biological diversity by providing a well indexed and cross-—
referenced selective listing of authoritative sourcss with

required capabilities in the subject areas.

tollaborative Institutionss:

India :  Department of Environment, Ministry of
Agriculture, and other agencies and
organisations as appropriate

The Institute of Ecology, Smithsonian
Institution, National Park Servica,
other agencies and organizations as
required

us

Eropgsed initiation date and duration

July 1982
Duraticon about 6 months

BUDGET
India : Project Coordinator ?
6 nos. at Rs. 3,000 Rs. 18,000,00
. Typing
1 no. Rs. 800 Rs. 800,00

U.S. scurces funding to be datermined

Principal Investigators : to be determined
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APPENDIX A

List of participants

Indc-US Binaticnal Workshop on Conservatim
and Management of B3iologlcal Diversity

2-11 March, 1982

Rauf Ali,

Centrz for Theoretical sStudies
Indian Institute of Sciznce
Bangalore 560 012

K.M. Appaiah
Ceonservator of PForaosts
North Xanara Circle
Dharwad, <arnataka

Thomas V. Armentanoc
Institute of Ecology

4600 Sunset Ave

Holcomb Kesearch Building
Indianapclis 46208, USA

B.S.Attri

Department of Epvironment
Bikaner House

Shah jahan Road

New Dzlhi 110 011

¥. Balasubramanyam
Kerala Forsst Rescarch Institute
Pzechi, Trichur, XK:rala 680 653

Bhuvanesh Kumar Bhatt

Friends of Trees Association
C/o Dashcli Gram Swarajya Sangh
Gopeshwar, Dist. Chamoli

Uttar Pradesh 246 401

Jo Idahlon

Office of the Endangored Spacies
J.S8. Fish and Wildlife Szrvice
Washington, D.C. U.S.A,

J.C.Danial

Bombay Natural History Scciety
Hornbill House, S. 3hagat Singh Road,
Bombay 400 023

D.X.Deshmuch

Additional Chief Conservator of Forests
Working Plans Circle

Malleshwaram, Bangalore 560 003
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11.

12,

13.

14,

15.

16.

i7.

18,

19,

20.

65

Raghavendra Cadagkar

Centre for Thzoretical Studies
Indian Institute of Science
Bzngalorzs 560 012

Madhav Gadgil

Cantre feor Theorztical Studiss
Indian Institute of Sciencs
Bangalors 560 012

Kunar D CGhorpade

Department of Entomology
University of Agricultural Scicnces
Rangalore 560 024

Vernon € Gilbaert
2017 Chadds Ford Drive
Reston Virginia 22091, USA

Ralph E Good

Division of Pineland Resgarch
Rutgers The State University
New Brunswick, New Jersgy, USA

Wiliiam P.Gregg, Jr

National Park Service

Cffice of Science and Technology
Departm=nt of Interior
Washington D.C. 20240 USA

Robert Grubh

Bombay Natural History Society

Hornpbill House, Shahid Bhagat Singh Road
Bombay 400 023

Robert C, Hardan
Glacizr National Park
dest Glacier, Montana 59936 USA

E.T.Haridas

Entomology Research Institubz
Lovola Cellege

Madras 600 034

A.M. Mahmood Husain

Additional Chief Conservator of Foraests
81, ¢ Mount Road,

Madras &00 006

A,S, Iyer

Survey of India
Richmond Road
Bangalore 560 Q01
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23.

24,

25.

26,

27.

28,

30.
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S.XK. Jain

Botanical Survey of India
Botanic Garden

Howrah 711 103

Calcutta

N.D.Jayal

Department of Environment
Bikaner House, Shahjahan Road,
Hzw Delhi 110 011

K,C. Jayaram

Zoological 8urvzy of India

Fire Procf Spirit Buiiding
Indian Museum, Calcutta 700 016

Robert Jenkins
The Nature Consa&rvancy,
Arlington, Virginia 22029, USA

A.J,T.Jdohnsingh

C/o L. Raja

Raijilway Kottail, Tirunelveii
Tamilnadu

N, V.,Joshi

Centre for Theoretical Studies
Indian Institute of Science
Bangalore 560 012

Lloyd A Loocpe

Haleakala National Park
P.0.Box 537, Makawao, Maui
Hawail, 96768 USA

K.C.Malhotra

Anthropometry and Human Geanetics Unit
Indian Statistical Institute

203, Barrackpore Trunk Road

Calcutta 700 035

B, Mallik

Centre for Theorctical Studies,
Indian Institute of Scisnce
Bangalore 560 012

M. Mariappan

National Envirconmental Engincering Res.Institute
Zonal Lab. CSIR Complex

Madras 600 020
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32,

33.

34,

35.

36,

37.

38.

32,

40.

41,
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N, Menon

C.C.No,41, Party

Survey of India

XXI1/414, Kamakshi Nivas

New Street, Wurani Village P.,u.
Palghat 678 004

N.C.Nair,
Botanical Survey of India
Cocimbatore 641 003

F. Vijayakumaran Nair

“zrala Forest Research Institute
Peachi, Trichur

Kzrala 680 653

Satish Chandran Nair
Centrs for Barth Science Studiecs
P.RB.2235, Trivandrum 695 018

V.V.Nanda
U.S.Bmbassy
New Da2lhi

L.R.A.Narayanan

Applications Division

Naticnal Remote Sensing Agancy
4, Szrdar Patel Read

P.B. 1519 Secundcrabad 500 003

S5.G.Neginhal

Assistant Consarvator of Forests
Varahi Utilization Division
Tirthahally, Dist. Shimcga
Karnataka

Paul Nowak
University of Michigan
Ann Arbor Michigan, USA

R.8.Pillai

Zoclogical Survey of India
100 santhome High Road
Madras 600 028

Narendrafrasad 8.

Cantre for Theorctical Studies
Indian Institute of Scicnece
Bangalore 560 012

L.3.Prahlad Rao
Vikram A Sarabhai Community Science Centre
Navrangpura, Ahmedabad 380 009
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43,

44,

45,

46,

o
-]
s

48,

49,

50,

51.

52.
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M.,A,Rzza Khan
Dept. of Zoology
Decca University, Dacca, Bangladash

Rasanayagam Rudran
Smithsonian Instituticn
Washington DC, USA

Cecil J Saldanha

Centege for Taxcnomic Studies
St. Joseph's_ College
Bangalors 560 001

S.K. Samenza
Central Arid Zone Resaarch Institute
Jodhpur 342 003

Ravi Shorma

Cantrs for Sciznce and Environment
807 Vishal BRhavan

95 Nehru Place, Now Dalhi 110 019

Bhag Singh

National Bureau of Plant Genetic Resources

Shillong :

K.P.8ingh

Centre for Advanced Stuwdies in Botany

Banaras Hindu University
Varanasi 221 005

Michacsl Scule

Institute of Transcultural Studies
905 3. Normandi Ave

LA Calif 90006, USA

R. Sukumar

Centre for Thecretical Studies
Indian Institute of Scicnce
Bangalore 560 012

G.P. Toky

School of Life Sciences
NEHT, Bhillong 793 013
Mzghalaya

N, V.iMfadhavan Unni

Applicaticns Pivision

Naotional Remots sensing Agency
3 Sardar Patel Road
Secundaerabad 500 003
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54,

55,

56.
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V.S.Vijayan

Bombay HNatural History Socisty Field Staticn
Bharatpur S5ird Sanctuary

Rajasthan

P.N, Vishwanathan
Industrial Toxicology Research Centre
P.B. N0.80, Lucknow 226 001 UP

K. Vivekanandan

Systemzatic Botanist

Botanical Survey of India
Southzrn Circle, TNAU Campus
Coimbatore 641 003 Tamil Nady

Bruce A Wilcox

Dept. of Biclogical Scicnces
Stanford University
Stanford, Calif 94305

UsA
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| APPENDTX B
PROGRAMME

Tuesday, 2nd March 1982

Session I
Chairman - Madhav Gadgil

Zafar Futehally
A National Overvisw of problems and
cpportunities for nature conservation in India

Michael Scule

A global perspective on conservatieon
cf biological diversity

R. Rudran

U.S.Institutional capabilities and
accomplishments in tropical scosystem
inventory and research

COFFEE BREAX

Session - IT .

Chairman- William P. Gregg

N.C.Nair

The Indian capabilities in botanical survay
K,C.Jayaram

The Indiancepabilities in Zoological surveys
L.R.A, Narayanan

Indian capabilities in remote sensing
LUNCH BREAK

Session - III

Chairman - C, Karunakaran

NeV.Madhavan Unni

Role of remote sensing in survey of vegetation
types and planning conservation and managemsnt

N.Menon

Indian capabilities in cartography
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5.K, Saxena

Management of Natural Resources of
Indian deserts

P.N. Vishwanathan

Indian capbilities in moniteoring air
pollution

M. Mariappan

Indian capabilities in monitoring of
water pollution

COFFEE BREAK

Session - IV

Chairman - Robert Jenkins

V.C.Gilbert

Davelopment of the MAB programme in India

Wednesday, 3rd March 1982

Session - V
Chairman - N.C.Nair
Robert Jenkins

Rlanning and development of the
natural heritage programme

Madhav Gadgil

Identification, =valuation and
selection of biosphere reserves in India

The U.S.experience in selection of
biosphere reserves

5.4, Wilcox

The Role of research in populaticn biclogy in the
selection and management of biosphere reserves

COFFiE BREAX
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Sessicon -~ IV

Chairman - V.C. Gilbert

K.C, Malhotra

The social context of conservation

Paul Nowak

Environmental education and

public communication in biosphere reserves
L.S. Prahlad Rao

Environmental education in Indba
communication in biosphere reserves

T.V.Armentano

Tha role of long term ecological research in
addressing regicnal and global environmental

problems
LUNCH 3REAK

Session -~ VII
Chairman - K.C.Malhotra

R.C,Haradan

Practical considerations in management

of biosphere resarves - Manager's perspective
D.K, Deshmukh

Natural area protection and management
R.E,.Goed

The New Jessey Pinelands

L.A.Loope

The role of science in the management of three
Ue.S. tropical ecosysten bicsphere reserves

COFFEE BREAK
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Session - VIII
Chairman - M. Soule

SeS.C.Najr

Namgapha biosphere reserve - a case study
Bhag Singh

The tura Citrus Gene Sanctuary

Thursday, 4th March 1982

Session - IX

Robert Jenkins

Bcosystem restoration

M. Gadgii

Nilgiri Biosphere Reserve - a case study
N.D, Jayal

Legislative and administrative framework for
biosphere reserves in India

March 4 and 5, 1982

WORKING GRCOUP MEETINGS

l. Selection of a network of nature reserves

2. Bilosphere reserve criteria/administration

3. Motivation of public

4. Inventory, menitoring and ecological research
March 6, 1982

Presentation of working group reports by
Group Chairman

FINALIZATICN OF RECOMMENDATICONS
March 7-11

Field Trip to Nilgiri biosphere reserve




