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Inventorying, monitoring and conserving India’s
biological diversity

Madhav Gadgil

An  International Convention on
Biological Diversity has come into force
on 29 December 1993; India ratified
and joined it on 18 February 1994, Alj
countrics party to the conveallon are
commitled to undertake identification
and momitoring of the components of
biological diversity important for its
conseryvation and sustamable use, and to
institute measures for in-sin conservat-
ion, with special efforts to involve
indigencus people and local commu-
nities as parlners m these efforts. The
refevant provisions of the Convention
primarily contained in Articles 7 and 8
and Annex 1 are reproduced in
Appendix. Of course, India has for long
been engaged in a variety of initiatives
in all these contexis, ranging from
activities of the Botanical and Zoo-
logical Surveys and National Buicaus of
Plant. Animal and Fish Genetic
Resources 1o a netwerk ol protected
areas covering well over 4% of the land
surface as well as marine ¢cosystems
such as the Gulf of Mannar. But the
scaic and scope of actnities that the
Convention calls for, and the country’s
own econonmic interests dictale in view

of the new  regimes of natonal
sovercignly  over genetic  resources,
patenting  of life forms and the

substantial promises of biotechnology
are quite unprecedented. Moreover, the
effort must now widen 1s focus in
several ways: from concern primarily
with vertebrates, flowering plants and
culivated crops 1o a whole range of
fesser  known smaller inverichrates,
lower plants and wild relatives of crop
plants; from concern primanly wilh
protected arcas to the entire landscape,
walerscape and scascape of the countiy;
from rehance on traditional taxonomic
practices 1o use of new technigues like
DNA fingerprinting and remote sensing
coupled to the compulerized inform-
alion systems, from concern primarily
wilth preservalion (o conservation along
with sustainable use, from an aclivity
largely in the hands of @ technocracy (o
one involving prople of the country as a
whole.

We must also address another
challenge. India, along with China,
Mexico and Brazil is amongst the few
biodiversity-rich countries with very
high levels of scientific capabilities,
whether in taxonomy, molecular bio-
logy, remote sensing or software engi-
neering. In the present day context of
the world coming together we must
theretore not only develop the relevant
scientific mcthodologies, skills  and
programmes for ourselves, but share
them especially with other biodiversity-
rich countries of Asia, Africa and Latin
America,

It is indeed appropriate to set before
us the following five major objectives:

(1) Organize a conservalion science that
will aid in effective conservation action
within the country;

(11} Involve a wide cross-section of the
Indian academic community, not oniy
taxonomists and ecologists, but also
computer scientists and social scientists,
not only surveys and research institu-
tions, but also schools, colleges, univer-
sities and NGO’s, 1n such consecrvation
science-oriented activities:

(111) Develop conservation science as an
effective device for involving masses of
pcople in a scientific culture;

(iv) Encourage in India development of
conservation science-related enterprises
such as sofiware for multimedia bio-
diversity data bases or chemicals for
DNA fingerprinting;

(v) Deploy Indian expertise in conscrva-
tiont science ¢specially in other bio-
diversity-rich  developing  countrics
thereby  generating  substantiol  addi-
tional resources for Indhan conservation
science,

A group of Indian biologists recenuly
got together (or a 3-duy period beginn-
g 9 March 1994 to address themselves
1o these five objectives at the behest of
the Ministry  of  Environment  and
Forests of the Government of India. In g
meehing sponsored by the Jawaharlal
Nehru Centre for Advanced Scientific
Research on the cumpus of the Indian
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Institute of Science in Bangalore this
group of 30 included scientists from the
Botanical and Zoological Surveys of
India, National Botanical Research In-
stitute, G. B Pant Institute of Hima-
layan Environment and Development,
Tropical Botanical Garden and Research
Institute, Salim Ali Centre for
Ornithology and Natural History, Wild-
life Institute of India. Indian Institute of
Science, Universitics and colleges loca-
ted in Aligarh, Bangalore. Madurar.
Pastghat  {Arupachal Pradesh) and
Paina, Karnataka I'orest Department and
NGO’s such as Kerala Sasira Sahitva
Parishut (KSSP}Y and Federation for
Revitalization of Local Health Tradi-
tions, This article is based on the collec-
tive wisdom generated at this meeting

The challenge

[nventorying and monitoring bio-
diversity is in itself an immense task:
ensuring its conservation in the face of
multifarious pressures is mind-boggling.
But these are challenges that can and
must be turned into important oppor-
tunitics. Fiest consider the magnitude of
diversity of living entities. There are in
the world somewhere between [0 and
30 million species of sexually reproduc-
ing organtsms, each of whose members
IS probably unique In s genetic
constitution. There are at the least tens
of thousands of species of tower aseual
organisms, and we understand yery hitle
of the extent of their genetic varation,
Life flourishes in our part of the world,
and India would harbour at lcast 2%,
more lihely 5-8%, of this varation
commensurate with its share of the land
and occans on the cacth, That means of
the order of S00000 species, only about
20°¢ of which are as yet deseribed, and
considerabie  genchic vanation  within
cach species. I we we (0 atiempt to
document this in oy of tradiwnal

tanonomic  etfort, coupled to some
modern  chiemotavonemy o DN
fingerprinting,  the  tash o snuply

hopeless, So while such wish must go
on, ever mote vporousy, we have to
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decide on a strategy of sampling this
taxonomic diversity.

This taxonomic diversity is further
organized into communities of interact-
ing organisms that differ greatly from
on¢ ecosy stem such as a temporary pond
to another, for instance, humid forest on
a hill top. Mosaics of wide vanety of
ecosystems make up specific land-
scapes. Thus a typical Western Ghats
landscape may include human habi-
tation, paddy fields, betelnut orchards,
cucalyptus plantations, scrub savanna,
patches of humid forests with different
degrees of canopy cover, streams,
swamps and ponds plus barren rocky
outcrops. That landscape would difter
markedly from the landscape of the
Deccan plateau, the Coromandel coast,
Gangetic  plains, the desert near
Jaisalmer or the coral islands of
Lakshadweep. Even similar Jandscapes,
for instance, of illy humid forest tracts
of Kerala and Meghalaya may harbour
quite different sets of organisms, Indeed
several islands of the Andaman-Nicobar
chain bharbour species found nowhere
else in the world. We can now document
much of this landscape level variation at
a very gross level of several hectares
using remote  sensing  coupled to
geographical information systems. But
with India’s 320 million hectares of
land mass and 202 million hectares of
exclusive economic zone in the sea, that
too is an immense task, requiring some
appropriate sampling of the spatial
diversity as well.

There 1is vyet another important
consideration and this s the great
variation n relationship of people to
biodiversity and to ecosystems. Annex |
of the biodiversity convention lists
categories that should be focused on.
These include ecosystems and habitats
of species and biological communities
and genes and genomes that are of
social, economic, cultural or scientific
importance. The perception of this
significance varies greatly amongst diff-
erent segments of the society, For local
communities with limited market access,
a wide range of local ecosystems
and biodiversity resources are of
high value for the quality of their life.
For outsiders, the only resource of
value from that locality may be pine
resin eor cucalyptus pulpwood. Only a
highly decentralized system of recog-
nmizing values of various ecosys-
tems and biodiversity elements could
then do justice 10 such tremendous
variation.
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A significant beginning in the
direction of such decentralized monito-
ring of ecosystems has already been
made by the Panchayat level resource
mapping programme in the state of
Kerala. In this programme, jointly
initiated by the Centre for Earth Science
Studies in Trivandrum and the KSSP,
villagers map the landscape and
waterscape  of  their  localities on
cadastral maps on the scale of 1:7000.
These maps then serve as the basis for
identifying problems like soil erosion or
groundwater depletion and carcfully
working out locality-specific develop-
ment interventions. Bharatiya Gyan
Vigyan Samiti (BGVS), an all-India
NGO involved with post-literacy
programmes has now begun extending
this activity to districts such as Purulia
in West Bengal outside the state of
Kerala as well. KSSP and BGVS have
also experimented successfully with
organizing village level information on
local medicinal plants as part of literacy
programmes. Combining these two
approaches one can visualize a nation-
wide village level programme of
mapping of the natural and man-made
habitats on the scale of a8 hectare or so,
and inventorying some elements of
biodiversity such as cultivars and wild
relatives of cultivated plants and
medicinal plants in each type of habitat
present in the village.

Sampling habitats

Satellite  imagery, including that
generated by our own IRS has in theory
resolution down to less than a hectare;
but in practice can be used to identify
landscape elements in the size range of
10 ha or so, as well as much narrower
linear elements like streams and roads.
Fully automated programmes of identi-
fication of such elements are possible,
but would inevitably lead to sericus
errors, such as a gorpe being identified
as a ridge, or a tea garden as rain forest
as happened with an early effort of
mapping the Silent Valley forest by
NRSA. But an interactive programme of
field-based ground truthing combined
with semi-automated identification can
lead to a reasonably rehiable classifi-
cation of all the land and water surface
of the country into landscape patches on
the scale of a few bectares. Ideally this
should bring together highly sophi-
sticated organizations such as the
National Remote Sensing Agency or the

Space Application Centre and Remote
Sensing Groups from Indian Institutes
of Technology at Bombay or Kharagpur
with a massive decentralized programme
of generating the training sets for the
identification exercise from the Pancha-
yat level resource mapping programme
sketched above. That is how science
could begin to involve our country’s
masses and acquire a new and higher
level of vigour.

This effort requires inputs from a
serious ecological effort at a hierar-
chical classification of the landscape
elements of the entire country. The
different hierarchical categories may
then go as: (1) forest, (11) canopy cover
class 40-60%, (ii1) deciduous, (iv)
Terminalia-Anogeissus-Tectona series,
or (1) scrub-savanna, (ii) srub cover
class 10-20%, (iii) predominantly
thorny, (iv) Acacia-Zizyphus series; or
(i} wetland (ii) perennial (ii1} size class
5-10 ha, (iv) Eutropic, no floating
weeds. Some attempts along these lines
have been made by NRSA in ifs
wasteland maps, or the French Institute
of Pondicherry in its vegetation maps.
We will have to build on these to
gencrate a classification powerful
enough to cover the entire country.

Given such a classification we can
devise a scheme of sampling the diffe-
rent landscape elements of the- country
for generating an inventory and for
monitoring biodiversity changes. Such a
sampling scheme would need to take
into account the following factors: (1)
Extent of similarity of the different
landscape elements in their biodiversity
complements, as well as contribution to
the quality of buman life. The sampling
should attempt to cover as wide a
diversity of elements as possible. More
unique elements such as mangrove
forests would then be sampled more
intensively. (ii)} Levels of biodiversity
and contribution to quality of life. The
sampling should give higher weightage
to the more important elements such as
coral reefs. (iii} Rarity: Rarer elements
such as the few surviving patches of
Deccan thorn forest may be sampled at
higher rates. (iv) Rates at which
particular types of elements are being
transformed into other less diverse or
important types. Emphasis should be on
the more critically threatened elements
such as wetlands of Brahmaputra valley.
{v) Feasibility of maintaining diversity
or contribution to the quality of lhfe.
Emphasis should be on elements that
coujd be managed more effectively to
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maintain or enhance their diversity
levels or contributions to quality of
human life, for instance high altitude
pastures tn Himalayas.

This would not be a programme of
one-time sampling of different habitat
clements, but a continuing component
of the monitoring programme. It should
be linked to a geographical information
system-based computerized information
system. Development of such a system,
perhaps based on object oriented data
bases could be an important challenge
that India’s vigorous software industry
could profitably take up.

Sampling taxa

The major focus of biodiversity inven-
torying effort thus far has been on
preparing lists of species, mostly of a
few well-known groups of organisms
such as flowering plants and birds at the
level of regions such as states and
districts, and less frequently smaller
localities like a National Park. As
suggested above, the focus in space
should now shift to sampling of more
carefully sclected landscape elements
and 1n time the sampling should be
repeated at some defined interval to
monitor changes. At the same time, it is
impossible to adequately sample all taxa
in any given sampling locality and
careful selection of taxa should be made
based on considerations of (a) repre-
sentativenes, (b) ecological significance,
and (¢) human significance.
Representativeness should be viewed
along three dimensions — phylogeny or
evolutionary lineages, habitat preference
and functional role. Biotechnological
applications in the future would be
looking for as many distinctive genes as
possible. Since each distinctive evolu-
tionary lineage is presumably based on
some set of distinctive genes, it would
be useful Lo bring in as many evolu-
tionary lineages as possible within the
gamut of the proposed sampling pro-
gramme. Such a sampling strategy
should be grounded in the phylogenetic
trees  constructed on  the basis  of
molecular information. This would have
some¢ immediate  implications, For
instance, archacbaclerna are an evolu-
tionarily very distinct lineage which has
hardly been investigated. it must find a
place  in our samphng scheme,
Secondly, the major taxa should be
classified in terms of their occupation of
all major habitats such as occan sedi-

ment, open sea waters, rocky intertidal
zone, muddy intertidal zone, swamps,
deep soils, rocky outcrop and so on. We
should so select the taxa that we have
representation of those occupying all
the varicty of habitats, Thirdly, any
given organism plays a distinctive eco-
logical role such as anaerobic decom-
poser, detritus feeder, primary producer,
sit-and-wait predator, active carnivore
and so on. We would have to prepare a
proper inventory of all such roles the
members of different taxa play and then
ensure that our sampling strategy leads
to an adequate representation of the
groups playing various roles,

Apart from ensuring representation of
different evolutionary lineages, habitat
occupancy and functional role, we
might like to enhance representation of
taxa with attributes of some special
interest. Four such deserve mention,
namely, keystone resources, indicators,
endemic and rare taxa. Keystone re-
sources are those taxa whose presence
promotes the presence of a number of
other taxa in a biological community,
Thus in tropical forest biomes there are
periods of year with very low
availability of fleshy fruits for fruit-
eating birds and mammals like barbets,
fruit bats and monkeys. Several species
of Ficus which fruit In such pinch
periods may be critical for the
persistence of the frugivore species, and
have therefore been termed keystone
resources. However, given our very
limited knowledge of community
interactions it is doubtful if we can
effectively identify such keystone
resources in thousands of contexts in
which they may occur. There is in my
mind a very similar problem with the
notion of indicator taxa. These are
considered to be taxa particularly sen-
sitive to erosion of diversity from bio-
logical communities. Thus lichens are
known to rapidly disappear with atmos-
pheric pollution, This really amounts to
a bioassay of environmental change and
not necessarily of changes in overall
diversity levels. It is therefore open to
doubt whether cither Kkeystone or
indicator taxa could be identified to
effectively help in devising more mean-
ingful sampling or conservation stra-
tepics.

It is possible to define rare and
endemic taxa with a higher degice of
confidence, although even in these cases
our stock of knowledge is exceedingly
lunited. Rare tana are those with very
low population Jevels either because
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they have a very restricted geographical
range (such as the Nilgiri Langur
confined to southern Western Ghats),
maintain rather low pepulation densities
everywhere (such as the King Vulture)
or occur in very restricted habitats (such
as the tree species Mpyristica fatua
characteristic of swamps in evergreen
forests of southern Western Ghats). We
may want to specially include such rare

taxa in diversity monitoring pro-
grammes. The major limitation, of
course, 15 that such information is

available only in the case of a few well-
known groups of organisms such as
birds, mammals and flowering plants.
This difficulty also applies to ende-
micity. An endemic taxon is one with a
restricted distribution. Thus a national
endemic is one wholly limited to India
or a regional endemic one restricted to a
defined region such as South Asia.
Given that countries now have national
sovereign rights over their biodiversity
resources, taxa entirely confined to our
political limits surely are of interest.
However, we may, through appropriate
co-operative arrangements with neigh-
bouring countries be able to take good
advantage of regional, not just national
endemics. Furthermore many more taxa
of invertebrates and lower plants
of which we know so littie are likely
to have far more restricted distribu-
tions and hence be endemic in
comparison  with  better  known
vertebrates and higher plants. Focus-
ing on known national e¢ndemics
may then be only of limited signi-
ficance,

To flesh out this abstract scheme will
require a careful look at firstly the
taxonomic diversity of organisms in
terms of evolutionary affinities, habitat
preference and ecological role and
secondly at the availability of taxo-
nomic expertise within the country. The
latter is clearly wocfully inadequate
given the magnitude of the task belore
us. For instance, we do not have a single
taxonomist specializing in soft corals —
a group of organisms of great interest o
the pharmaceuticals industry. An imne-
diate task would then be to prepare a
biodiversity expert database for the
country on the pattern of the finst rate
information  System on mapgrove
ecosystems developed at the Dr M 8
Swaminathan Research Foundation in
Madeas. Such a dutabase would permut
us to identity major lacunae in terms of
both tanonomic groups and  geogra-
phical coverage of the country.
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jiow may we then proceed to bridge
the gaping holes that such an enercise
would pacover™ One approach could be
to pour 1 a lot of moncy., (i
thousands of veung hologists ang then
employ them an gentrahized  agencics
such as Botamscal and  Zoological
Survers of irdia But our experience of
such contralized instituttons under stale
patronage 1< not a very happy one. An
alternatine could be to tap the talent of
the tons of thousands of master’s degree
holders 1n hotamy,  zoology, micro-
hiology who are employed i the several
thousand undereraduate colleges distri-
buted throughout the country. These
college teachers have adequate back-
ground and sufficient free time to
cultivate serrous taxonomic expertise if
we create the right conditions. After ali
o of India’s leading taxonomists.
T N. Ananthakrnishnan and Cecil ]
Saldanha have worked for most of therr
tives in undergraduate colleges, We may
then think of devising special training
programmes to  tramn such  biology
college teachers who voluntarily come
forward in specially identified taxo-
nomic groups and then give them
special grants to develop adequate
facilities in their colleges and to travel
to major herbara or muscums during
thetr vacations. Such a decentralized
programme of nurturing taxonomic
expertise will have several advantages.
First. it will save enormous travelling
expenses incurred by scientists working
in centralized agencies, Secondly, if a
college teacher ceases to be active, his
or her special research support can be
terminated; somecthing that s  not
possible with a scientist employed in
government institutions. Finally, these
taxonomic cyperts can work in close
touch with the barefoot ecologists
involved with the Panchayat level bio-
resource  mapping programmes  sug-
gested above.

[HHuman concerns

ffuman socielies have been interested In
biodiversity in part for its own sake, but
much more significantly lor its contri-
bution to human welfare. The Jatier may
he viewed in three ways, Biodiversity
may contribute to human well-being
through its commercial apphcation, be if
in modern pharmaccutical industry, or
through fabrication of cane furniture by
rural artisans. 1t may supply commodi-
ties used outside of market framework.
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be it as food or herbal medicine,
Thirdly, 1t may enrhance the quahity of
human habitat through aesthetig, social,
culteral, scienufic value.

e sampling sirategy ought to take
inte account these varnous valugs and
specially include taxa possessing high
fevels of such value. It must of course
be stressed that many organisms today
consydered mmsignmficant may tomorrow
acquire substantial value. Thus bamboos
were once being ehiminated as weeds by
forest managers, although they have
always had many subsistence uses for
the rural population. and sub-
sequently became very important as a
raw material for paper industry.
Nevertheless, 1t makes s€nse to pay
special attention to taxa like wild
relatives of crop plants and plants and
animals used in folk medicine, as wild
foods or by rura] arttsans. The sampling
scheme must also focus on husbanded
plants and animals. In this case it needs
to go down to the level of cultivars/
animal breeds

Biodiversity also has social and
cultural values attached to it. Some
years ago scientists of the Botanical
Survey of India discovered an un-
described species of the first Indian
record of the genus Kunstleria in a
sacred grove in Kerala. Trees of genus
Ficus are widely regarded as sacred
throughout India, as are primate species.
Such taxa should receive special
attention, along with habitats main-
tained as sacred groves and ponds,

Study parameters

The considerations outlined above
would permut us to decide on where and
which organisms should be sampled.
We additionally need to decide more
specifically on how the sampling should
be carricd out, how often, and what
parameters should be studied in the field
and with respect to selected otganisms.
Much of this would have to be decided
upon in the coatext of spectfic taxa and
ecosystems. Thus once a ycar sampling
may suffice while invesbigating ant or
tree species. but not in case of
seasonally much more variable taxa
such as butterflics or planktonic alpac.
By and large the sampling cffort should
he such as to effectively sample the
overal! diversity under tnvestigation,
We also need to think of the para-
meters io be determined with respect to
individual organisms. Should 1t stop

with sorting into possible species or
higher categories like families or even
orders? Should we be content with
sorting into  ‘operational taxonomic
units’, or with serious altempts at
identifying and naming the taxa® Or
should we link such sampling to pos-
sible programmes of utilization in the
spirit of btodiversity prospecting® That
would call for preparing alcohal or
other suitable extracts from concerncd
organisms, and their screcning. Jinally,
it may be considered appropriate 1o
subject the taxa to DNA fHingerprinting
to more firmly establish their rdenuly.
although no  specigs-specific  DNA
probes are known as of today Such
options should be assessed 1n relalion Lo
possible commercial utilization, as well
as the nced to establish national
sovereign rights over spectlic organisms
and the costs of organizing such
investigalions

Periodic monitoring

Mouitoring biodiversity change would
have to include three elements: (a)
relative levels of diversity in different
types of landscape ¢lements, e g. natural
deciduous forest, teak plantation, cuca-
lyptus plantation, scrub savanna, or
sorghum field (b) Rate at which one
kind of landscape c¢lement is becing
converied into another, and (c¢) rate at
which diversity levels are changing in a
given kind of landscape element. for
mstance, bird diversity of natural
deciduous forests, or teak plantations
may be declining with time because of
the increased levels of pesticide
residues in the envirgnment, or because
no more dead trees ar¢ retained to
furnmish nesting holes.

Pcriodic field monitoring in conjunc-
tion with remote sensing as well as m
the field should be designed to answer
all these three questions. which would
ultimately give a clue to the broader
trends of changes in biodiversity levels
Furthermore, it would be of great value
(o try and reconstruct such pictures for
the past few decades on the basis of
ccological  histories  provided by
knowledgeable members  of  local
communities. Qur attempts to recon-
struct the ecological history of Nilgiri
hills have indced demonstrated that
local people can with considerable
assurance rcconstruct changes 1n any
locality over the last three decades or
so. Indeed such information may only
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rest with people living close to earth
such as river fishermen. Thus, Kali-
appan, who has fished the Moyar river
in the Nilgiris for the last 40 years was
able to recount to us in great detail
changes in the cross-section of that
river, in its water flow regime, in its
guality of water, and composition of the
fish fauna. He could also relate the
changes in fish fauna to reduction in
certain habitats and increase in others in
ways that were entirely convincing to
the ichthyologists. But ichthyologists
have looked at only a minute sample of
couniry’s freshwater streams, indi-
genous fisherfolk have been fishing
most of them for generations. Combin-
ing this folk knowledge with modern
scientific knowledge is a major chall-
enge before the genius of the Indian
scientific community.

Assigning values

The programme sketched above ought to
result in an optimal use of scientific
effort coupled to tapping folk ecological
knowledge to reconstruct ongoing
changes in the landscape and waterscape
of India, and in the biodiversity that it
harbours. One needs to assign values
and arrive at priorities before this
information base can be translated into a
conservation strategy. One step in such
an exercise would be to assign values to
individual e¢lements of biodiversity.
These elements may range from an
enormous banyan tree — perhaps the
country’s largest, a population of musk
deer in Nanda Devi Bilosphere Reserve,
or a cultivar of finger millet in
Ananthpur district of Andhra Pradesh.
The values might be assigned on one or
more of the following kind of criteria:

(a) Taxonomic distinctiveness: Gnelum
ula a climber of Western Ghats which is
only one of two gymnosperm species on
Western Ghats may be valued more on
grounds of taxonomic distinctiveness
than a vine of wild pepper, Piper
HIZrunt.

(b) Endenucrty: Nilgiri labr, an ungulate
species restricied to southern Western
Ghats may be valued more than the
Iimalayan tahr which also occurs in
neighbouring countries.

(¢} Rarity: The relatively rare Bentickoa
palm from southern Westein Ghiats may
be valued more than the widespread
palim species Phoenix sylvesirts,

(d) Threatened status: Liontailed
macaque, threatened by the fragmenta-
tion of its rain forest habitat may be
valued more than the widespread and
more adaptable bonnet macaque.

(¢) Economic potential: Artocarpus
hirsutus, a wild relative of jackfruit may
be valued more than another tree
species, say Holigarna arnottiana, of
evergreen ramforest.

(f) Cultural value: Ficus species may
be specially valued because of their
widespread sacred status.

Specific landscape elements may be
valued in terms of the value of bio-
diversity elements they harbour along
with other ecosystem services or human
values they may be assigned. Thus a
forest swamp may not only harbour
important endemic species like Myristi-
ca fatua, but may also be impor-
tant in regulating stream flows. It may
be additionally valued as part of a
sacred forest site.

Such value assignment would permit
the information on on-going changes in
the country’s landscape and waterscape
and in biodiversity lavels to be trans-
Jated into an assessment of the signi-
ficance of such changes. Such an
assessment would point to contexts in
which the changes are nothing to be
worried about and others in which they
ar¢ leading to serious erosion in
biodiversity levels, or in ecosystem
services or in contribution to quality of
human life.

Designing a conservation
strategy

This information would then be the
basis of desighing a conservative
strategy. The strategy must of course
pay attention not only to what changes
must be arrested and what promoted,
but also what is feasible in practice. Ong
may apply the triage principle
developed in the Sccond World War (o
make the final choices of action in this
context. The triage principle addressed
the wounded who needed tieatment. The
first category was those not very
seriously wounded who would survive
without special medical care, the second
those wounded seriously with a geod
chance of survival given medical care
and the third wounded so seriousty that
there was liltle chance of suryival even
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with special medical care. Conservation
action may similarly focus on those
habitats or taxa whose loss would be
significant, but whose preservation is
still 2 practical proposition, 1s not too
hopeless.

Conclusion

[ have tried to set down above a whole
range of methodological and organiz-
ational 1ssues based on what [ have been
able to gather together of the wisdom of
my scientific peers, as well as of the
tribals, fisherfolk, herders and farmers
in many parts of the country, This whole
endeavour of documenting and conserv-
ing the immense riches of the country’s
biodiversity offers unparalleled oppor-

tunities for developing a vigorous,
people-oriented culture of science while

taking good care of our precious
heritage. I can only hope that this article
would serve to catalyse a vigorous
debate 1 the country on how we would
meet this significant challenge of the
day.
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Appendix. Convention on
biological diversity (5 June 1992)

Aructe 7. Licnufication gnd
Gt aring

Lach contracting paty shall, a8 tar as
possible snd as appropridte, in pasticular tor
the purposes of Acticles 8 to 10
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