eo
~N
O
o




LR

CONTENTS

pirector’s Note
The Year at a Glance

Main Work Programme 1997-98

Background
Objectives

Institutional Infrastructure

Academic
Training Programmes
Short Courses
Education Programme
Workshop, Seminars, Conferences and Meetings (organised by WID)
Workshops, Seminars, Meetings (attended)
Courses, Training and Study Tours

Research
Completed Projects
Ongoing Projects
Projects in Foreign Collaboration
Project Initiated

Organization
Development Collaboration
Services
Facilities
Perspective 1998-99
Publications
Members

Accounts

10
11
14
18

46
46
52
57
58

61




DIRECTOR’S NOTE

Th ﬁm,] challenge bhefore s it to hely create apyropriate systems that prompt. conservation of biodiver<:
1 owan welfre and sustainablity of the environment on which lfe depends. W beleve that the best way to meet lhi;‘c;vmlm
of ety sevaton and the same time also wouderstind nature is throwgh conducting short and lowg term research m,v.
by working closly with those mangging the cowntry's biodiversity amidst various local problems, and by asauring ymﬁrii:it &
peaple who have direct stakes in the conservation of biodiversty and sutainability of the habitat. i e

leyge

_. with the ineeasing capabiltes ofthe faculty and stff members, sitalle changes have been made to the indtitute's training curic;
(IS TNt i (o iy g‘E!rvimmmt and Forest and also by the state govermments and
- Jomst WI!:; ::akrb tho receving external nding through the GEF-Ecodevelgpment prograwme, world Bark foegtry
projcts, e, bnceasing. However, because o our limited manpower resources, weve had to restrict out participation

these to s 0 the ,
e m?d l,;-w 50 that we could accomplish these effectively without having to compromise on our training, teachiny

The year, i terms of work i
My;ﬂd‘lqg‘ _ allllnﬂmm has been action packed as ever, made possible by the hard work and dedication of the

4

S.K. thherjee
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THE YEAR AT A GLANCE

wm the second decade of it's autonomy, WII continues to move at a good pace - achieving all
: _;W_s_gnsfacmry growth e?nd implementation of its tasks and programmes. The modular format
E tf@'ﬂle Diploma course which was adopted a couple of years ago has been received well. even as

o weare still trying to shape it further. Based on the feedback and review of the last course conducted

m the modular format, it was decided to do some time management and run compatible modules
S ~ concurrently and provide more time for management plan writing toward the end. And like Iw;ht
' year,a special Diploma course was conducted for park managers from Sri Lanka.

Research is one of the major agendas of WII. During the year 1997-98, seven projects were
completed and three new ones initiated. Moreover, four of the researchers were awarded their
PhD degree during the year. Three of these were in Wildlife Science from Saurashtra University,
Rajkot (Gujarat) and one in Economics from Jiwaji University, Gwalior (Madhya Pradesh).

The advance research programme as part of the second phase collaboration with US-FWS and
USFS is progressing satisfactorily and we are almost midway through the project period. In
September 1997, during the celebration of its 20th year of association with scientific organizations

~inlndiain the field of wildlife conservation, FWS recognized the role played by W1l and conferred

citation at Washington.

'WII has been assigned important tasks by the Ministry of Environment and Forest under the
India Ecodevelopment Programme of GEF. These were duly completed, with the exception of
Palamau and Nagarhole national parks which could not be taken up for reasons beyond our
control. Consultancy was provided to the Maharashtra, Madhya Pradesh and West Bengal state
forest departments on various aspects of wildlife conservation and management.

A major collaborative project, with UNDP. which sought to train field officers in Management

' Planning and Ecodevelopment Planning in protected areas was completed this year. Besides,

~ conducting two training courses each under the two subject heads, eight management plans and

nine ecodevelopment plans were completed for selected sites all over the country with the help

of the concerned states. For the implementation of these Plans, a sub programme support document
on PA management was formulated and presented before the representatives of the Govt of
India, the concerned State governments, FAO/UNDP and other donor agencies.

During the year, WII was designated the country’s 23rd ENVIS centre of the Ministry of
Environment and Forest in September 1997. The special subject category for Wl'l S FENV]S
centre is Wildlife and Protected Areas. As parl of its information dissemination objective, the
first of the bi-annual bulletin was published this year.

On the infrastructural front, the computer section has enhanced its t-\ardware and faoft“';lrc
capacities, besides further additions 10 the LAN. The library has been lu?ly (fomp.menm.d 1‘hu5
making it user-friendly. The laboratory has cessful investigations into criminal
cases related to wildlife products. The AV unit h
now beginning to make short films in-house.

ssive and satisfactory.

conducted suc
as developed its personnel capabilities and is

All in all, the year 1997-98 has been progre
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: BACKGROUND
MAIN WORK PROGRAMME:1997-98
g S PN : If a centu : e
REGULAR TRAINING ( OURSES * Wildlife Protecti n the las.t ha: f ntury, 'l‘ndm s rich conservation in accordance with the realitie
= XVIil PG Diploma C . ; lection, Law and Forensic | biodiversity, 1S once bountiful range of in the field J B -
Ko p : a Course 1n Science (13-24 October 1997 SIC abitat ypes B i spciss rickiness thersin ‘lL . What was particularly
Wildlife Management (September % End _ ) : " challenging for WII was the fact that fores
1996 - May 1997) M angered Species and 7, | have become highly eroded and fragmented. A e i Rl dt “‘l that forest
: anagement Course (F : = i s ome about largely as a res : it itherto made only passing
* XIX PG Diploma Course in Wildlife (February 199g) | 4 : mﬁdh:qu;::l a:((l) livgsg:(iil:lh b “I’UI‘_ of references to wildlife, and wildlife science
: : e rapi s ¢ population s : :
:’l‘!ana{t;’zgg)ent (September 1997 - WORKSHOPS $ ingrease P ecush followilr:g p.l SR was not an established subject in the
ay * : R country’s universi ‘ ‘
: : G N rsity educ: “UrTic
* Ecodeviopment for Biodiversi [“‘efpfemnon & Conservation disproportionate distributive development This s ; ['.\ i L"mwm_m'
aibitian ikl iversity Education pattern which have marginalized or unjustly RS Tcren e VIR s 40 5308 060) it
' n | * - | I - ‘I ( . » vati - mnldlifa 1+ .
ot Eoias Apr;ll ;lzn Z(q\‘;;ll Short term training programme for | exploited the country rich wilderness areas. Iinru\t education a wildlife bias, but also
x Vih M.Sc. (Wil RN G Y customs, coastguards, BSF, ITBP. | This is cause for considerable concern. SEeME 6 Evep the very resources with
in July 19.‘}7)I e) Course (ended Police Intelligence & Traffic India | which to go about this task.
1a
VIM. Sc. (Wildlife) Cou PCTSOHHEI Since wilderness area protection still remains SN g
in July 1997) rse (started Wildlife Tourism Management among the most effective ways of conserving This initial disadvantage actually tured out
. ST Oertibonie: Coneie OO Biodiversity Conservation for | the country s biodiversity, there is a sense of o be WiI's strength, DEGBURG 3% TG
1997)0311 cate ay-July Sustainable Development k introspection among all concerne 3 0 s 16 building a strong foundation unencumbered
. GIS check and reverse the loss. Among others, with past prejudices, and this prevented its
SHORT COURSES the forest departments who are the guardians programmes from becoming mere academic
One-week Capsule C : SEMINARS of the forests in the country, have realized that exercise. The research, being conducted at
Wildlife Man:gel:emo:rsell:‘g * Abal Dosetrch Sexirir the forests are not merely an industrial raw sites across the length and breadth of the
or * S - & « T 3 . AR ag 1 it A E TR .
officers (September 1996) Training Seminar on Wetland material but a vital cog in the ecological wheel country, enables constant reviewing and
796 Conservation which determines the humanity s ultimate and updating of the teaching and training
S sustained well being. Such realization is a programmes, and helps seek an integration
o positive step towards recovery. of biological, socio-economic and human
aspects in large, regional landscapes.
. At such a critical moment, it became essential
to have a organization that would guide this Working through bilateral cooperation and
agenda for recovery through a holistic look collaborations at national and international
| at the forests and combine their management levels, WII has today built a strong
with conserving their biodiversity and also institutional infrastructure and scientific
’ protecting the interests of the people living temper, that boast a trained and skilful faculty
: in their vicinity in a manner that would be and state-of-art technologies. With many
: practical and scientifically valid. This led to countries in the south and south-east Asia
the setting up of the Wildlife Institute of India region regularly fcndmg their pcr‘sonncl to
(WID) at Dehra Dun in 1982 with a mandate train here, WIL is 31‘“*“~1}"'L"“‘-““l‘f’“'d an
to train government and non-government important rcy_mnal centre for training and
’ personnel, carry out research and advise on education in wildlife management and
matters of wildlife management and conservauon.
[
!



WII'S OBJECTIVES

Train managers and biologists for protected area management and wildlife research:

Train education and extension specialists for protected areas so as to get public support
for wildlife conservation;

Provide orientation courses for those involved in landuse management;

Conduct and coordinate applied wildlife research and evolve relevant techniques suited
to Indian conditions;

Create a database for building up a wildlife information system employing modern
computerized analytical techniques: and

Provide a'dvi«_sor}'r and consultancy services to central and state governments, universities.
research institutions and other official and non-official agencies.

malayan National
Sanjay K. Singh
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INSTITUTIONAL INFRASTRUCTURE

6 Them are three faculty divisions at WII - Wildlife Biology, Wildlife Management and Wildlife

Extension, besides two units, namely Ecodevelopment Cell and the EIA Cell. Providing

support &7 Library and Documentation Centre, Computer Centre, Laboratory, Herbarium and
an Audio-Visual Unit.

The charts below depict WII's institutional and scientific infrastructure.

—
ORGANIZATIONAL STRUCTURE - ADMINISTRATIVE
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ORGANISATIONAL STRUCTURE - SCIENTIFIC.._.

BIOLOGY

HABITAT OTHERS
Tropical Systems &
Forests Biostatistics.
thi!a. Conservation
evaluation Biology &

Genetics

High Altitude Physiology
Evergreen GIS & Remote
Forests Sensing
Taxonomy Wildlife forensic

L 25

. TRAINING PROGRAMMES

post-Graduate Diploma Course in Wildlife

© Management

The XVIII Post-graduate Diploma Course,

':\_whm' h started on 1 September 1996 was the
second course to be organized under the new

modular system. It successfully concluded on
30 May 1997. The course participants included
14 forest officers from the various states and
union territories in the country, one veterinary

officer from CCU, Haryana Agricultural

University, Hissar and five foreign nationals.
Arindan Tomar (Rajasthan) received the
institute’s Gold Medal for standing first in the
order of merit. The Director’s award for the
second best trainee went to Asit Gopal (Madhya
Pradesh). The Best Allround Wildlifer prize was
given to Sunil Kumar (Bihar). The Wildhife
Preservation Society's Medal was awarded to
Arindan Tomar (Rajasthan), who also got the
NR Nair Memorial Medal for the best
management plan, besides top trainee book
prizes on ecology and behaviour, and wildhfe
management.

The XIX Diploma course commenced from

Officers of the XIX Diploma Course on & vVisit 10
during Management tour

Bhitarkanika W

ACADEMIC

| September 1997 in which 14 forest officers
from different states/ UT within the country and
nine foreign nationals (five from Sri l.;mku.
sponsored by FAO; two from Vietnam and one
from Myanmar, sponsored by the Global Tiger
Forum; and one officer from Nepal under the
SAARC fellowship) are undergoing training.

The Orientation tour was conducted at
Sariska tiger reserve (Rajasthan); the
Technigues tour in Rajaji national park (Uttar
Pradesh): the Wildlife Health tour at IVRI
Regional Centre, Mukteshwar (Uttar
Pradesh); and the Management tour across
selected protected areas in Orissa and Madhya
Pradesh. The Management term paper exercise
was conducted in Jaldapara wildlife sanctuary
and Buxa tiger reserve in West Bengal.

At the time of writing this report, a month-
long (starting 10 March 1998) module on
Ecodevelopment was on which, apart from
the regular trainees, was being attended by
four lateral entrants.

Special Diploma Course in Wildlife
Conservation and Management

This was second such
course organized
exclusively for the officers
of the Department of
wildlife Conservation, Sri
Lanka. The course, like
the first course, was
divided into two parts.
However, unlike the
earlier one, WII's role this
time was limited to
training the participants
only in India, over a period
of three months from
November 1997 to
| February 1998. There

iidlife Sanctuary
Ajai Saxena



were 16 officer trainees who participated in the
course. The participants were accompanied by
two former alumni of WII from Sri Lanka who
helped interpret and facilitate learning. The

trainees were taken to important elephant

habitats in West Bengal, Kerala and Tamil Nadu,
besides the World Heritage site - Keoladeo
Ghana national park at Bharatpur (Rajasthan).
Another feature of the training in India was the
individual field assignments for the trainees in
The XIII Certificate Course in Wildlife
Management for in-service Forest Range

%mMMofqmdmtmnkmwd.

on 1 May 1997. In all, there were 29 course
participants representing nine states/UT
including eight participants from the overseas
(three from Vietnam, sponsored by the Global
Tiger Forum: two from Bangladesh,
sponsored by US-FWS and three from
Mﬂmﬁ. sponsored by UNESCO).

\.’ With stress on the practical aspects of wildlife
A mmwmw ﬁ;: was devoted to
_. - on the campus and in the
: field. The Orientation - cum - - techniques tour
- Was conducted at Rajaji national park (Uttar
_M)mummmmm
,_mﬁddmdmmmmomwmgwddhfemd

- measuring habitat. Field exercises in habitat

-mmwmm_

M_me wildiife mcnmy,

the Best Practical Wildlifer and wiy Prize
Wildlife Management. ;

SHORT COURSES

Capsule course in Wildlife Managemen,
8-12 September 1997

Sponsored by the Ministry of Environmen,
and Forest, Government of India, this ope.
week course is designed for forest officers
who have not had any formal lramlng in
wildlife management. The course orients the
participants to wildlife and its conservation
and provides them an understanding of the
basics of wildlife science, critical
management issues, park-people interface and
biodiversity conservation outside PAs, so that
they can contribute effectively towards
conservation of wildlife resources. Two new
additions to the course syllabus were a session
on “Wildlife forensic science” and panel
discussion on “Improvement in the working
of the forest departments and need for career
development through training and
improvement in skills”.

10r

Eleven officers from seven different states
participated in the course which was spread
over 20 classroom teaching and practical
sessions including a one-day visit to Rajaji
The second such course of three-weck
duration, which was scheduled to be held in
February 1998, could not be conducted due

1o the country’s pm'lzamentary elections held
at the time.

~ Wildlife Protection Law and Forensic
 Science 13-24 October 1997

£ '.:::wmﬂtgnmscdfmlndmn Customs

Excise Service (ICCES) Group_
49!'1 Course conducted for thc

Wmed them to the important issues
+ as CITES, EXIM Policy of GOI and
- (protectlon) Act, 1972, and provided
- with techniques in basic identification
'ﬂ'animalslproducls and wildlife

Ill*ﬂ“ 21 probationers attended the course.
g "fgammg was imparted in the form of
Ve m lectures, laboratory work and field
W 1o Rajaji and Dudhwa national parks,
_k*fjm;ludmg extensive guest inputs through
‘ f'éxtcnml experts and subject specialists.

SR Mngered species and zoo management
~ course 3-14 February 1998
~ This was the eighth in the series of courses,
~ conducted by WII and sponsored by the
~ Central Zoo Authority to train alternately
senior and middle-level zoo professionals in
modern techniques and concepts pertaining
- 1o ex-situ management of animals especially
- endangered species. The course this year was
~ for middle-level zoo personnel and was held
“at the Kanpur Zoological Park (Uttar
Pradesh). There were 16 participants from ten
~ State Forest Departments, one from a
Veterinary Science University and one from
~ aprivate zoo. Of these, six were veterinarians.
Besides theory lectures, there were field
exercises on interviewing visitors, observing

food preparation, storage and distribution
procedures, evaluating enclosures and gaining
familiarity with the darting cquipmcni There
were group discussions and presentations by
participants as well.

Field trips included visits to the deer enclosure
at Nawabganj Bird Sanctuary, Prince of Wales
Zoological Gardens, Lucknow and the
Endangered Species Breeding Centre at
Kukrail (all Uttar Pradesh), the MC Chattbir
Zoo, Chandigarh and the National Zoological
Park at Delhi, where the course also had its
concluding function.

EDUCATION PROGRAMME
M.Sc (Wildlife)

For the VI MSc, to begin in July 1997, a na-
tional entrance qualifying test was conducted
simultaneously at Bangalore, Mumbai, Cal-
cutta and Dehra Dun. From a total of 432 can-
didates who appeared, 40 were shortlisted for
an interview, and eventually nine students
were selected. Of these, the top six have been
awarded full fellowship from WII, while the
seventh has a fellowship from the “Opera-
tion Eye of the Tiger” Bainbridge, USA. The
remaining two candidates are currently self-
sponsored and efforts are underway to secure
external sponsors for them.

In the first semester, the

Participants of Zoo Management Course evalu

ating i

i enclosure at Kanpur 200,

10

students were taken on
an Orientation tour 10
Chakrata and Rajaji
national park (both Uttar
Pradesh) in August and
September 1997. In
November 1997, a
Techniques tour Was
conducted in Sariska
¥ tiger reserve and
R Bharatpur (both
Rajasthan). Toward the
end of the second
semester, at the time of

B.C. Choudhury



writing this report (March-April 1998), the
students are on their Conservation Practice
tour covering Kanha national park,
Achanakmar, Bandhavgarh national park,
Panna national park and Chambal wildlife
sanctuary in Madhya Pradesh.

- WORKSHOPS, SEMINARS,
CONFERENCES AND
MEETINGS
Organized by Wi
Biodiversity conservation 24-26 June 1997

This workshop on Management Skills for
Biodiversity Conservation was part of the
assignment given to Asian Centre for
Organization Research and Development
(AF_ORD) under the GOI-UNDP project.
Th_;‘s was a training of the trainers held
basically for piloting the module on the
subject, besides validating the training
malaigl_tobeusedfmdle institute’s training
programmes under the project.

Conservation education 3-5 July 1997

This workﬂ:op on Conservation Education
Programme for Rajaji national park and
Ka?lla national park, held at Chilla, Rajaji
national park, was part of the task assigned
to the Centre for Environment Education
Ahmedabad, under the ’
ongoing GOI-UNDP
project. The objectives of
the workshop were to
provide an understanding
of conservation education
imd . its  necessity,
flﬂ;id:ngitﬂplﬂmingand
implementation; and to

staff and officials of the two protecteq are;

representatives from selected local mnr:d"\'
ne?,s and NGOs, and villagers from a nTi-
adjoining the Rajaji national park 'ﬁds
deliberations at the workshop will hg;i =
evolving the final strategies of Conserval:j(::

education programmes in the two protected
areas, (

Species habitat matrix 23-25 Juty 1997

As part of the WII-USDA Forest Seryice
collaborative project, a brainstormint
workshop was organized at Top Slipb
Anamalai (Tamil Nadu) to bring'mgether‘
ex.per-ienced foresters, biologists, social
scientists and NGOs on a common platform.
'}‘he aim was, generally, to have them discuss
issues in biodiversity conservation and.
specifically, to create a species-habitat matrix
whi(fh would allow an assessment of the
specific threats to biodiversity in Anamalai
Confyervation Area, one of the four sites being
studied under the collaborative project.

The garﬁcipants were divided into groups.
The biologists shortlisted the top 5% species
of higl'f conservation interest from an existing
long.hst, and then drew a species-habitat
matrix on the basis of this shortened list.
Thereafter the ecologists produced a matrix
outlining specific micro-habitats and the

Shambhu Nawani
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Workshop on Application of
Management.

threats therein, including specific solutions.
The managers and the NGOs worked on the
issue of biomass resource use as well as
strategies of exploitation aimed at minimising
the threats. The outcomes from the different
groups were critically examined for their
practicality.

GIS and remote sensing 5-/4 August 1997

A workshop on the Application of GIS and
Remote Sensing in Natural Resource
Management was organised as part of WII's
ongoing plans of transfer of technologies 1o
the state forest departments. The workshop,
funded by the MP state forest department, was
attended by six participants - five sponsored
by the Madhya Pradesh Forest Department
and one by the Tamil Nadu Forest
Department. The workshop introduced the
trainees to GIS and Remote Sensing
techniques and how these could be useful m
better PA management. The participants were
provided hands-on in visual interpreiation
and digitization and exposed 10 Desktop GIS,
habitat characterization using remote sensing
and GIS, HTML procedures and Internet.

Annual Research Seminar /5-17 September
1997

For WIL, its yearly research semin
become a major annual event. The presen

ar (ARS) has
tations

- : e ——
" GIS and Remote Sensin

by research scholars (and
sometimes faculty
members as well) on the
 various aspects of their
|l continuing or  just
| completed studies allow an
R cvaluation of their research
@ and draw  valuable
| intellectual and scientific
critique. The seminar also
provides the budding
scientists an exercise in
public discourse of their
research.

The XI Annual Research

g in National Resource Seminar (ARS) had 32

Vinod Vermat  orecentations based on 17
research projects and five

MSc dissertation projects. Besides, the ten
MSc students from the Vth batch, who were
then working as Post Graduate Interns at the
institute put up poster presentations on their
dissertation.
The ARS was spread over seven sessions
chaired by PCCFs, CWLWs and eminent
conservationists. The 200 strong audience
included 80 guests (PCCFs, CWLWs, other
forest department officials, members of WII
GB and TRAC, wildlife scientists and
conservationists). The presentations were
judged by a panel of five judges: Sh IC
Daniel. Dr V Gnanaprakasam, Sh Vinod
Rishi. Dr Sushil Dutta and Sh SK Mukherjee,
and the following were adjudged for the ‘top
five” awards, given out al every ARS :
(1) Bivash Pandav - Preliminary results of
ragging studies on olive ridley sea turtles in
Orissa;
(2) Yogesh Dubey - Development of a spatial
database for wildlife conservation and
management in Tadoba-Andhari tiger
reserve;
(3) A Christy Williams - Elephant food plants
in Rajaji national park : A modelling
upprm'n'h to predict future trends,
(4) Sonali Ghosh - Ecological impacts of
prescribed burning in Corbett tiger reserve;



¥ /

| (5) Shomita Mukherjee - Estimation of food

habits of small carnivores in Sariska tiger
reserve, Rajasthan. .
Every vear, each winner is given books worth

Rs 750/-. However, this year, there were
several others awards as well. Sh Antesh, a
researcher in the EIA Ceil donated Rs 5000/

- towards ‘top five’ presentations as an award
to be known after his father as Rana Mahesh
Singh Award. With this, each of the five

researchers now became entitled to book

awards amounting to Rs 1750/-.

The Salim Ali Wild Wings Trust, Mumbai
instituted a Rs 2,000/- worth book award for

“Best presentation related to the Ecology and
Conservation of Birds”. This year, the award
was given to Prachi Mehta for her
presentation Patterns of distribution of the
avifauna along a vertical gradient in logged
forests of Melghat tiger reserve,
Maharashtra. 22N

Dr Usha Sharma (Director, Dept of Science
and Technology, GOI) donated Rs 1,000/
towards book prizes for Poster presentations,

mwmhwnmmmmdmm amount

and it was decided to award ‘top- three’

were : (1) R Suresh Kumar - Winter habitat
use by monal pheasants in Kedarnath wildlife
sanctuary (books Rs 1000); (2) Shalini Pandit

- Pollination ecology of two mangrove plant

species in Bhitarkanika wildlife sanctuary
(books Rs 600); and (3) Kashmira Kakati -

- Foraging ecology and movement patterns of

hoolock gibbons in a forest fragment (books

- objective of de

~and private entrepreneurs. There were

i fou
participants - three from forest depanmem:
and one from tourism department. '

The themes and issues covered ip the
workshop included India’s rich natura|
heritage; current wildlife tourism scenario:
impact of tourism on flora, fauna and habiga.
visitor carrying capacity: imerpreta:io.;
principles, objectives and methodology:
strategies for planning compatible an(i
sustainable wildlife tourism in PAs.

Wetland management 24 November - |
December 1997

~ Supported by the UNESCO World Heritage

Fund, WII conducted a Regional Training
Course on Critical Wetland Habitat
Management at Keoladeo Ghana national
park at Bharatpur (Rajasthan) which is a
Ramsar and World Heritage site. This course
was a result of the Strategic Action Plan for
Training Natural Heritage Specialists
formulated by UNESCO in 1995 which
suggested that UNESCO’s World Heritage
Cent_rg take steps to ensure that workshops
fo;r management practitioners are organized
with a view to generating case studies which
‘would become source materials for curricula
and lrammg materials development, giving
the training a strong field bias.

There were 22 participants in the course,
-mcludmg six from Bangladesh, Nepal,
Myanmar, Sri Lanka and Mongolia. The

~ resource persons included faculty members

from Wil and various other organizations and
mtm from around the country. Subjects
discussed  comprised  international

~ conventions and strategies in wetland
-  Mmanagement; wetland vegetation; focal
- Species management approaches; managing
w monitoring wetland habitats; sustainable
mﬁw pollution in wetland; wetland

m -f“lﬁl‘?pre'tation; economic
~of wetland; hydrological
tions, etc.. Field visits were
10 the Keoladeo national park. a
Bundbaretha and Taj Mahal
orld Heritage site.

Seminars, Meetings Attended

 The Gujarat Institute of Desert

Ecology, Bhuj (Kuchch) organized a

‘workshop on Biodiversity : Its
 Theory, Field Methods and
~ Interpretation (18-19 April 1997).

Dr PK Mathur attended this workshop

~ gs a resource person and made a

esentation on the Integrated landuse
approaches used for biodiversity
conservation and management
planning.

Dr Ruchi Badola (Scientist SD,
Ecodevelopment) attended the second

~ international workshop on Forestry

Research in Conservation of
Natural Forests, organized by the
Indian Council for Forestry Research
and Education (ICFRE), Dehra Dun
(25-26 April 1997).

The IUCN Caprinae Specialist Group
along with the Gran Paradiso national
park and some Universities and
Departments involved in research on
mountain ungulates in Italy, organized
the 2nd World Conference on
Mountain Ungulates at St Vincent-
Aosta, Italy (5-7 May 1997). It was
attended by representatives from
various countries, namely the USA,
Canada, France, Norway, Spain,
Russia, Austria. Switzerland,
Denmark, Saudi Arabia. Nepal,
China, Japan , New Zealand and India.

The Indian delegation solely
comprised representatives from Wil
- Dr AJT Johnsingh (Head, Wildlife
Biology Faculty), Dr S Sathyakumar
(Scientist), Yash Veer Bhatnagar and
Nima Manjrekar (both SRFs).
Johnsingh had attended the Ist World
Conference on Mountain Ungulates in
1989 and has authored the Indian
section of the TUCN World Action
Plan for Caprinae Conservation. As
such, at the present 2nd World
Conference, he was invited as a
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speaker at a plenary session, where
under joint authorship with Charudutt
Mishra, a former student of the
institute, he presented a paper titled
“Conservation status and research of
mountain ungulates in India”. The
other WII representatives also
presented papers on the basis of their
respective studies on the subject at
WII (see “Publications™).

The Ministry of Environment and
Forests organized a Review
Workshop-cum-Training
Programme on Biosphere Reserves
at Joshimath, Uttar Pradesh (11-15
June 1997). The workshop reviewed
the on-going research projects under
the Ministry’s Biosphere Reserve
Scheme, and also the Management
Action Plan being implemented by the
respective State governments. Wil
was represented at this workshop by
Dr Ruchi Badola.

The Bhutan Forest Department and
WWEF-Bhutan jointly organized an
Integrated Conservation and
Development Planning (ICDP)
Workshop (23-26 July 1997). This
workshop was part of a larger
programme on capacity building in
integrated conservation and
development planning for the
government and NGOs personnel in
Asia and the Pacific. The workshop
focused on the issues critical to
planning a good ICDP Project and .lhc
issues covered included - Planmng
and problems in ICDPs; the plam?ing
cycle; significance of consc.rv‘alzo'n.
the role of local communities in
conservation, their participation and
knowledge; ICDP
MS Rathore (Head,
the

indigenous
debates; etc. B
Ecodevelopment) attended
workshop as a resource person.
The National Bureau of Animal
Genetic Resources, ICAR, Karfwl
(Hary ana)organized a Brainstorming



' Workshop on Livestock Breed
~ Characterization (August 1997)
whwhwasmmmdbyd\elianonll
Bureau of Plant Genetic Resources,
* New Delhi. From WIL Dr PK Mathur
(Scientist SF, Management) attended
~ the workshop as resource person and
' pmmpmdhthedeﬁbermw :

~ Conference of International
Federation of Library Associations

- and Institutions-97 at Copenhagen,
~ Denmark (31 August-5 September
~ 1997). The theme of the conference
- was “Libraries and Information for

Hum Bevﬂoﬁmt" The

E 3 m Rm Cheﬂsm (Stleﬁnst SD -

GmMeeﬂnghnldatKha juraho
- (September 1997)which included a

-':_":":-ﬁeldﬂmta?annangerreme,‘
'.._Mldhya Pmdesh. ‘He gave

 supervision in Sanjay Gandhi national
- park, Maharashtra. The Gir lion
'_'-“"“h"‘“‘m Pmm was also

~ Intemnational, IUCN/SSC m,,,,','
= sl’“m_‘!‘_ ﬁmp. IUCN/sSC

~emphasis on those inhabiting

tropical grasslands and foresys of
south-east Asia.

The initial sessions were held over three
days at Melaka where the emphasis v
on poster presmtatnons which covereq
wide ranging topics such as nationg]
conservation strategies, action plan

projects, conservation research efforys,
field techniques for tropical fores
projects, population and habitat viability
analysis, captive management
techniques for hot climates, computer
software for captive management, use
of DNA analysis and case studies on
different Galliforme species in Asia.
The delegates then travelled to Kuala

- Tahan, Taman Negara national park for

informal workshops on assessing risk
of extinction, measuring populations,

- conservation of green peafowl, habitat

analysis and measurement, sustainable

From WII, Dr S Sathyakumar who is

‘a member of ITUCN/SSC Pheasant

Specialist Group attended the
symposium and made a poster
presentation, entitled “A preliminary
model on the ecological relationships
between Monal pheasant and
Himalayan musk deer”.

SK Mukher_pee and Dr VB Mathur
‘attended a discussion meet on DBT-

DOS Project for Biodiversity
Characterization at Landscape Level
using Satellite Remote Sensing (25-
26 September 1997). The meeting was

- organised by the National Remote
Sensing Agency, Hyderabad.

o *FAO sponsored a workshop on Forest
< Rmmmm - 2000 which was

d by the Forest Survey of India,

_‘cﬁ* " %ﬁm(ﬁ-swohermn From

Mathur, Scientist SF
-w the workshop

T e

The IUCN/SSC Secretariat at
) - University of Peradeniya and the Otter
~ Research Group, Japan organized a

workshop on Surveying and

‘Monitoring Otter Populations at

Kasetsart University (Bangkok) and

ot __-ﬂuai Kha Khaeng wildlife sanctuary,
Thailand (12-15 November 1997).

This was followed by a meeting of the
TUCN/SSC Otter Specialist Group -
Asian Section. The workshop was
attended by 22 participants from 11
Asian countries.

Dr SA Hussain (Scientist), who is the
coordinator for the Asian Section,
attended the workshop as a resource
person. He delivered a talk on the use
of radio-telemetry in otter research
and followed it up with a practical
demonstration of radio-tracking at the
Huai Kha Khaeng WLS. He also
joined the other resource persons in
conducting a survey of otters in the
wildlife sanctuary which is one of the
prime habitats for three species of
otters and other large terrestrial
mammals.

At the workshop/meeting it was
agreed to start several small projects
in the home countries of the
participants, which would serve as
seed projects to initiate and promole
otter conservation in the Asian region.

Conservation and Development
Forum, USA, organized Forum 97 :

New Linkages in Conservation and
Development in Istanbul, Turkey | 16-
21 November 1997). The objective of
the conference was to review the
experiments in conservation and
development over the past decade,
hlghhght the most pressing problems
in the field and facilitate the creation
of new north-south and south- south
partnerships for mutual understanding
and effective action. Issues and topics
discussed at the plenary session., panel
discussion, roundtable and w orkshops

sessiuns‘ .included - Engaging
communities in conservation and
development; Culturally conflicting
views of conservation; Ethics and
responsibility in environmental
action; Conservation and
development in war and peace:
Institutional pathways to
sustainability, etc.

The conference was attended by over
200 individuals from universities and
research institutions, government
agencies, non-governmental
organizations, communily groups,
private foundations and international
organizations. From WII, Dr Ruchi
Badola (Scientist SD,
Edocevelopment) attended the
conference and presented a paper
titled “Critique of People Oriented
Conservation Approaches in India™.
Her participation was funded by the
organizers.

Following the large scale infestation
of the sal borer (Hoplocerambyx
spinicornis) in the Sal forests in
Madhya Pradesh this year, the MP
forest department orgdnlnd a
workshop on Sal borer crisis in
Madhya Pradesh at the Kanha
national park (30 November - 1
December 1997). From WIL VB
Sawarkar (Head. Wildlife
Management Faculty) attended the
workshop which was called to
develop management strategies 1o
deal with the problem within Kanha
national park and other protected
areas in the state which have been or
are likely to be affected. Saw arkar has
since been appointed a member of the
Steering Committee for the Sal Borer
Crisis constituted by the Ministry of
Environment and Forests, GOl in

January 1998.

The local Army Command organized
an Environment and Nature
Conservation Workshop for Army



(Scientist SD, Extension) gave a talk

- military 2

RSN

 “Development of the Protected
T A e Alas of India in Spatial Domain” (see

idged second in the poster

~ on “The need for creating

 “Publications”). Also, WII was

train a small group of local educyieq
youtl'! as tourist guides not only ¢

provide them an employmen(:
opportunity, but also to promoge
wildlife tourism and conservation
awareness among the visitors to he
wnldhfe sanctuary. This was a join
end¢avo_ur of WII and the
Management of Naoradehi wildlife
sanctuary. There were 16 participants
< matnculaﬁe or high secondary pass
candidates from the staff and the two
adjoining villages of Mohali and
Raheli. WII developed the course
content and its faculty members
Bitapi C Sinha and Pratap Singh
(Scientist SE, Extension) provided the
basic teaching inputs. The trainees are
now working as freelance nature
guides.

- Consit{ering the rapidly changing
- scenario, modern biodiversity

concepts, all-round uncontrolled
development and the importance now
being accorded to regional planning,
the Field Director of Kanha tiger
reserve (Madhya Pradesh) organized

-a Management Planning Workshop

(9-10 February 1998) at Kanha
national park to review the tiger
reserve’s existing management plan.
From WIIL, Dr PK Mathur attended the
workz_thop and gave a presentation
foi;t;;mg on the need to develop a
future vision for Kanha tiger reserve

it ilwoivmg various stakeholders, and
: _"'_'-'.n'_l.s," -ﬂlscussed new approaches
relevant to the regional and landscape

vl plain.

Under the Madhya Pradesh Forestry

the MP forest department
1 a workshop on Wildlife

it "_;Pilnning and

ry 1998). While
ning process at

~ yalues and objectives, the past
~ practices. current issues and research
findings, its rich tradition in

management, and the managerial
regional vision of the future as a

 framework for revising the
~ management plan for the area. The
~ workshop also sought to develop a
framework for the first management
~ plan for the adjoining Phen wildlife
_ sanctuary, which was recently freed

of the pressure of cattle grazing and

~is proposed to be included in the

Kanha tiger reserve. VB Sawarkar and
Dr PK Mathur attended as resource

persons.

The IUCN/SSC Otter Specialist
Group, Czech environmental
organization ENVI s.r.o. and the
German Aktion Fischotter Schutz e.v.
organized the VII International
Otter Colloquium at Trebon, Czech
Republic (14-20 March 1998). The
theme of the Colloquium was Otter
conservation - An example for
sustainable use of wetland by man.
spread over seven sessions and five
workshops.

Dr SA Hussain attended the
Colloquium as a resource person and
chaired the workshop on Application
of Radio-telemetry in Otter Research
wherein he delivered the keynote
address titled “Designing radio-
tracking study for otter research : A
few considerations™ followed by
group discussion on the various
problems of radio-tracking. field
considerations and suggestions 10
improve the current practices. Al a
later session, he presented the results
of the otter survey conducted by WII
in the Terai and lower Himalaya
regions of Uttar Pradesh (see
“Publications).

A Workshop on Community

Participation was conducted by L:BS
National Academy of Administration,

Mussoorie (Uttar Pradesh). It was
mainly attended by people from the
Government and non-government
organisations from various parts of the
country to share their experiences and
exchange views on the subject. From
WII, AK Bhardwaj attended the
workshop.

Courses, Training and Study Tours

DVS Khati, Scientist SE (Extension)-

attended National Park and Wildlife

Management training course at

University of New England, New

South Wales, Australia (23 May-12

July 1997), to develop skills in GIS.,

environmental economics and

ecotourism. The course included

visits to various wildemess areas in

Australia to understand the concept of

ecotourism and its role in the

augmentation of local economy. Visits

to the Taronga zoo and the Australian

Conservation Training Institute,

Sydney to study their conservation

education programme was also

organised. The fellowship for the

study tour was provided under the

WII-UNDP project.

The US Educational Foundation in
India provides professional

fellowships under the Fulbright
Program. For the year 1997-98, MS
Rana. Librarian, was one of the three
indians awardees to get this
fellowship to study the various
Information Technologies in Digital
Library and Relational Databases (30
June 1997-15 February 1998).
Following a Pre-academic Program at
the University of Michigan, Rana
completed his six months Academic
Program at the School of Information
Management System. University of
California at Berkeley.

S Wilson and Vinod K Verma,
technicians at the Audio-Visual Unit,
Extension faculty, underwent a two-
week training in Videography and



Media Research at the Development
Centre of the Technical Teachers
Training Institute, Bhopal (Ma_dl_lya
Pradesh) in July 1997. The training
syllabus included media languag_e.
grammar, portable single camera unit,
hands on - “On Camera”, editing and
familiarization with sound recording
equipment. The AV Unit has since
produced two short video films - for
the institute and one for Indira Gandhi
National Forest Academy, Dehra Dun
(see Audio- Visual Unit in section
Organization).

Under the WH-UNDP collaborative
project, Sh BMS Rathore, Incharge
(Ecodevelopment Cell) and Dr GS
Rawat, Scientist SE (Biology) went
on a study tour to South Africa,
Zimbabwe and Botswana (20 October
- 1 November 1997). The study tour
was part of the project’s faculty
development programme and was
undertaken with the objective of
looking into the role of communities
in conservation, management of
grasslands, and management of
elephants and rhinos.

Moreover, five faculty members
availed of fellowships during the year
for study tours; and two fellowships

and two study tours were availeq by
the faculty. ;
The trainee officers of the XV
diploma course went on field 1oy, o
Annapumna Conservation Area in Nepal
as part of the ecodevelopment modyje

Dr NPS Chauhan (Scientist §p
Management) attended training.
course Master Class in Vertebray,
Pest Management, at CSIRQ.
Australia (20 October - 5th November
1997). The course provided ap
exposure to the latest principles and
technical basis for managing the
agricultural and environmental
impacts of vertebrate pests. The study
tour was organized and funded by the
Crawford Fund for International
Agricultural Research, CSIRO
Wildlife & Ecology, Australian
Centre for International Agricultural
Research and Vertebrate Biocontrol
Cooperative Research Centre,
Australia.

AK Bhardwaj (Scientist SE
Ecodevelopment) attended a training
programme in  Participatory
Management of Protected Areas at
Regional Community Forestry Training
Centre, Kasetsart University, Bangkok
(18 February - 6 March 1998).

Locations of Completed and Ongoing

Research Projects

1000 Km

@®  Ongoing Projects
Completed Projects (1986-March 1998)

A



~ RESEARCH
escarch is an important agenda in WII's - COMPLETED s
Rmnndm and already it has set high PROJECTS

standards, both in terms of generating vital
scientific data for better biodiversity
~ conservation and in evolving study
~methodologies and techniques relevant to the
ground conditions in India. Research is also

helping build and nurture a cadre of field

b:olog:s{s, socio-economists and wildlife

~ The gamut"o._fi_'mcarc'h topics '-beirig
~ undertaken at WII covers the ecological,

breadth of the country. These are conducted

- organizations such as Salim Ali Centre for

Coimbatore; Indian Institute of Remote

s Sensing Service Centre, Kharagpur; .

- Department of Ocean Development
. (Government of India), Goa; National
- Institute of Immunology, New Delhi; National
- Zoological Park, New Delhi; and Wadia

- Institute of Himalayan Geology, Dehra Dun

T

~ with ample support of the respective state
ents and also sister

- meadows; (b) study the community structure.

® An ecological study of the mq
grasslands in the Valley of FI:;T-:
~ (Western  Himalayas) and
Eravikulam (Western Ghats
national parks with a view t.;:
develop baseline information oy
grasslands for conservatiop

planning
Faculty : Dr GS Rawat

Researchers : CP Kala and PV
Karunakaran

The temperate and tropical montane

grasslands of India, located in the mid-ranges
of the Himalaya and the hill tops of the
V{estem __Gh'al_s occur in different
blog_'e_‘qgmp_hic zones, have a high level of

- endemism, yet also have similarities in flora

- and fauna, and in their high human use value.

But lack of adequate scientific data on these
grasslands have prevented their effective
management and conservation planning. This
necessitated their closer evaluation.

- This project was started in 1992 and

Wﬂdmed at two representative sites - Valley
°f'F|°_“fm national park (Western Himalaya.
UP) and Eravikulam national park (Western
Ghats, Kerala). The objectives of the project
were 1o (a) assess plant species diversity and
floristic inventories of the grasslands/

.w_mpogitim.. biomass productivity and

Successional trends; (c) study the forage

Mhm ecological conditions, the

€ patterns and their impact Of
' @)mdy the effect of tree
> on the grasslands in
‘study the managemen!
~comprehensive
ies and long-term
areas in particular and

» Valley of Flowers, a total of 521 species
qular plants including 499 angiosperms,
sperms and 18 pteridophytes were
_This was 66 species more than the
t of plants here, and four species -
atkinsonii Cl., Duthiea bromoides
Lycopodium selago L and Salix
e lata Ht were recorded for the first time
in the UP Himalaya. Although there is no
quantitative data from past studies to go by,
the high density of rare herbs in the national
park and their low population outside in the
adjacent valleys indicate that protection to the
~ areasince its declaration as a national park and
 the resultant ban on livestock grazing in 1982
e has been beneficial on this account. On the
other hand, some of the rare species e.g.
~ Aconitum heterophyllum reported earlier were
- not found in this investigation which suggest
~ their extraction and over-exploitation for
P ‘medicinal use. Polygonum polystachyum, a
~ fast growing herb, has been found mainly on
~freshlyerodedslopes, past camping sites, river
~ banks and avalanche tracks both within and
l-'"-", ~ outside the park >3800 mts above msl. The
 areas from where this herbhas been eradicated.

~ Impatiens sulcata-mixed forb community has

~ taken over.

From the study on livestock grazing in the
nearby Khiron valley, it was observed that its
~effect is species specific. It can be concluded
~that natural herbaceous formations of alpine
~ regions don’t depend on livestock grazing for
- the maintenance of species diversity, but are
~ rather governed by the various climatic and

- geomorphological factors.

i The study recommends (1) identificat ion and
] . Testoration of rare plants and their habitats: (2)
" species recovery and rehabilitation

programme in the outer fringes of the park:
(3) monitoring of certain areas dominated by
: tall and fast growing herbs: (4) aut-ecological
research on threatened species; (5) effective
implementation of  existing Forest
Conservation Act and people’s participation
in the conservation of the area; and (6)
development of a nature interpretation centre
o and guided nature trails in the Valley of Flowers
!;,'- for the management of tourism.

=

5"
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In Eravikulam, comprising grasslands and
sholas which are unique to the Western Ghats,
the study area was stratified into eight
landscape units and systematic survey and
studies were carried out on various vegetation
parameters.

Inall, 308 plant species were recorded, adding
106 new species to the earlier hist; of which 51
species were endemic to the grasslands and
29 were listed as rare and endangered.
Vegetation ordination indicated that clay, pH
and sand were important factors which
determined species distribution and
abundance. The net primary productivity
(NPP) values obtained from biomass studies
indicated the area to be between tropical and
temperate grasslands. In both early and late
burnt areas, no significant changes were
observed on species diversity, richness and
evenness. although these affected the
regeneration of Phlebophyllum kunthianum
and the cover value of dicots in early and late
burnt areas showed significant changes in
different months. A comparison of the various
wattle plantations with unplanted areas
showed a decrease in the number of endemic
species and food species of the Nilgiri tahr with
increase in the age of plantation. The increasing
age of plantations also corresponded to an
increase in weed abundance.

The study recommends (1) inclusion of the
adjacent reserved forests with the shola-
grasslands in the park; (2) boundary
verification and better patrolling to check
illegal activities and fire hazards; (3) early
burning in selected areas on experimental
basis: (4) control of black wattle spreading:
(5) long-term monitoring of exclosures and
representative shola-grassland patches; (6)
ecodevelopment measures for Lakkankudi
village and (7) better tourism management.
A preliminary study on the ecology
of leopard in the Sanjay Gandhi
national park, Maharashtra
Faculty : Dr Ravi Chellam
Researcher : Advait Edgaonkar

s of cats extant in the world,

Of the 36 specie ! ‘
ia including five of the

15 are found in Ind



large sized cats - tiger, lion, leopard, snow
leopard and the clouded leopard. Of these,
the leopard is the most widely distributed and
is known to occur all over the country except
the arid regions of Rajasthan and the higher
Himalaya beyond the tree line. Yet, it is listed
in the Appendix I of CITES and Schedule I
of the Indian Wildlife (Protection) Act, 1972.
Habitat destruction, loss of wild prey,
poaching for skin, bones and claws, and man-
leopard conflicts have made the leopard’s
Leopard has been known to be adaptable with
~ respect to its habitat and food requirement and
can be found in intensively cultivated and
-i:;habitedm--_aswellasinmdmmdurban
development. In fact, today many leopards
exist outside the protected areas and close to
human habitations, giving rise to increasing
conflict with man as a result of livestock
This preliminary study on the leopard’s food
 habits, activity pattems and the nature of its
interaction with man and domestic animals
was located at the Sanjay Gandhi national
park (Maharashtra), a small island of forest
The park. with low ungulate densities and
high levels of resource extraction, disturbance
and encroachment, has characteristics typical
of many forest areas in India. By documentin
the ecology of the leopard i these apparently
marginal conditions, it is hoped that the study
will supplement the available information
this large carnivore and enable infomz

The objectives of this short-term study were

- 1o(@)determine the diet o the leopard in the

found to be domestic do

buffaloes and rodents. The pﬁli;:i:;o::tl‘ewc
ungulates in the park meant the leopars ::ld
largely survive on small prey. In the ¢4 gy
buffaloes direct predation is abge il
evidenced from the records of th‘e ?:) ‘as
department which has a c(:-mpnf:ns'mmil
scheme for livestock killings: but its p;)qq%r'v
that the leopards are scavenging off llile.
buffalo carcasses abandoned near the paurk]‘L
edge by buffalo keepers from the ncarbs
Aarey Milk Colony. The national park beiny
a small high density area for Ieopard\g
inevitably forces the next generation growin' .
cubs to stray outside the protected area. Thii
has led to cases of conflicts and even humaﬁ
fatali__ties, although the number of deaths
reported during the period 1988-1996 has nor
been high. One of the reasons for this could
be the. prompt management action of
capturing and translocating the culprit
animals involved in conflicts.

The study recommends, (1) augmentation of

the prey base with introduction of wild

m!gulates from outside; (2) avoiding
reintroduction of the captured leopards from

human habitations back in the park itself; (3)

monitoring for domestic dog transmitted

dlsease, and (4) monitoring for inbreeding
depression among leopards.

0 Nanda Devi Biosphere Reserve : A
study on socio-economic aspects for
the sustainable development of
dependent human populations
Faculty : Dr Ruchi Badola

Researcher:Dr Chandra Shekhar
Silori

The Nanda Devi region in Chamoli Garhwal

(135;'3) W“-as declared a biosphere reserve in
0. There were 15 villages located in the

'-fmi-:.-‘”?’.z‘?m of the reserve. This study was
R .-In...1994 to (a) investigate the SOCI0-
En.m:__, 'mic and cultural status of the people in

#mm to identify the hindrances
- of accepting ecologically
alternatives; (b) quantify the
and biotic pressure of local
e natural resources of buffer

l—’.I

. of the biosphere reserve and adjoining
orests; and (¢) suggest strategies for

201 e
ke sustainable utilization of natural resources
© .+ the buffer of the biosphere reserve.

 The project was completed in 1997. The
500y ﬁndmgs from the study are that (1) over the
~ years the area has undergone vast socio-
~ economic and cultural transformation: (2) the
i-l-g]epe“‘-’e“‘"'y of the local people on the
 resources of the buffer zone is genuine and
~ resource extraction is for self consumption,
';ggcept that of mushroom (Morchella
~ esculenta) which is done for commercial
~ purposes but is at considerable non-

destructive scale; (3) the impact of people’s

- such dependency is largely restricted to the
~ surroundings around the human habitations:
~ (4) the human and livestock dependency on

~ the buffer zone is for not more than six months

in the year; and (5) there is need and scope of
enhancing the people socio-economic status

~and developing their stakes in the

conservation of the Nanda Devi biosphere
reserve through ecodevelopment measures.

On the basis of these findings, it is
recommended that efforts require to be made
1o integrate people’s needs and interests with
conservation objectives. While working
toward the economic upliftment of the people.
there is need to provide people with
alternatives to their specific dependencies.
develop their stakes in the conservation of the
biosphere reserve and help set up/strengthen
new/existing institutions for sustainable use
of the natural resources.

* Ecology and genetics of the
Himalayan ibex Capra ibex in Pin
Valley national park, Himachal
Pradesh

Faculty : Dr AJT Johnsingh, Dr GS
Rawat and Dr Michael Stuwe
(Smithsonian Institute, USA)

Researchers : Dr Yash Veer
Bhatnagar and Dr Nima Manjrekar

Dr Stuwe has studied the Alpine ibex in
Switzerland and the Nubian ibex in Israel. It

was a} his suggestion that this study on the
genetics and ecology of the Himala'vun ibex
was started. The objective was that, besides
comparing the findings here with Stuwe’s
other two studies, this project would help
develop suitable conservation and
management guidelines for the high altitude
areas in general and the Himalaya in
particular. The study was part of the WII-
USFWS collaborative projects. It was located
in the trans-Himalayan cold desert of Pin
Valley national park (Himachal Pradesh),
3600-6632 m above msl, with temperature
range -35"C to +35'C.

The study, with extensive data on the ecology
of the Himalayan ibex, is now complete,

During 1997-98, Bhatnagar and Manjrekar
analyzed their data, gave presentations on
their work at the XI ARS and wrote their final
reports. Their theses were submitted in
October 1997, and the researchers have since
been awarded the PhD. In December 1997,
Johnsingh and the researchers visited Shimla
to present the findings of the ibex project
study before the officials of the Himachal
Pradesh Forest Department. In January 1998,
Dr Michael Stuwe arrived to discuss the
project report, and after due incorporation of
his suggestions, the report Was finalized.

The ecology and conservation of

Indian Giant Squirrel

Principal investigator : Dr Renee

Borges

Researchers : Subhash Mali and

Hema Somanathan

This study. carried out in association with the
Bombay Natural History Society, Mumbai,
investigated the food selection and ranging
Malabar giant squirrel and
examined the relationship between food
availability and the animal’s reproductive
Success. This study was located at
Bhimashankar wildlife sanctuary in
Maharashtra which supports 4 good
population of the Malabar giant squirrel.

The project was completed in September
1997. The final presentation of the project

pattern of



findings and its draft report was made (o the
Chief Wildlife Warden, Maharashtra and
other forest officials at Mumbai in January
1998. The final report is now being prepared
and printed for circulation to various field
managers. The researchers have also
b Survey of animal damage problem

in and around protected areas and

managed forests: Phase-II Uttar

Pradesh.
Faculty : Dr NPS Chauhan
Researcher : Dr KS Rajpurohit

In India, most of the protected areas are
fragmented and disturbed from human
activities, cattle grazing and resource
exploitation. The encroachment on forest
lands and the loss of habitats and habitat
quality, has not only drastically reduced
into human habitations, resulting in increasing
conflicts and destruction of life and property.
Cases of human Kkillings, cattle lifting and
crqp raiding by wild animals are being
reported from virtually every state in the
is gcl_thr-r_pmpcrly defined nor clearly
understood; and information available on the
- issues is scanty and scattered

- This project was started with the objecti
0 collct factual information on the nature
 and extent of damage and on the paradi

ONGOING PROJECTS

* A study on the conservation
of high altitude forests in G4
Himalaya, Uttar Pradesh

Faculty : Dr GS Rawat and Dr Ay,
Rajvamhi

lalus
rhwa

Researchers @ Anjali Awasihi and
Sanjay Uniyal

The Bhagirathi catchment in Garhwg|
Himalaya has been in the limelight in recep,
'year_s due to the proposed construction of 4
mega-hydroelectric project (Tehri dam) on the
river Bhagirathi. The upper regions of the
Bhagirathi also attract thousands of pilgrims,
tourists and adventurers visiting the Hindy
holy shrine at Gangotri, the mouth of the river
Bhagirathi (Ganga) and for the area’s scenic
grandeur. However, with the upward
migration of some families from the proposed
dam submergence area and consequent
increase in local population and excessive

. v b {
Yiron Valley
G.S. Rawitl

ory sheep and goats in Kl

)|

<m, there is a fear that the surrounding
<t in the catchment may degrade rapidly.

 with this in view, a study on the patterns of
| DA availability and utilization and the

effect on the forests is being

possible
o in Saura-Belak area (1700 - 3400

mmabove msl) located in the upper catchment
of river Bhagirathi, Garhwal Himalaya.

At ’ﬂw iajor objectives of the project are to (i)

~ collect baseline information on composition
~ and dynamics of different high altitude forests
~ in the Bhagirathi Valley; and (ii) assess the
 impacts of landuse practices on high altitude
 forests and wildlife in the study area.

== During the year under reporting, field work

was carried out to quantify the structure,
composition and standing biomass of woody
vegetation along altitudinal and human use

gradients. Direct observations together with
structured questionnaires were used to assess

the biomass utilization pattern (fuel and
fodder) by the villagers. This data was
collected from permanent settlements as well
as from the summer cattle camps on a monthly
basis to gauge the pressure on forests in
various seasons. A survey of rare and
threatened plants in the study area is also in

- progress.
- Impact assessment of tourism in
Corbett national park, Uttar
Pradesh

Faculty : Bitapi C Sinha, Dr BK
Mishra and UK Bhattacharya

Researcher: Manisha Thaplival

Corbett national park is one of India’s
foremost and most popular pmlccled areas,
with an average annual visitation by 40.000
tourists of which 10% are foreigners. Out of
the national park s total area 520.8 sq km. the
tourism zone covers 115.096 sq km. There
are two campsites located in the tourism zone
- Dhikala where night stay 1s permissible., aqd
Bijrani where only daytime visiting 18
allowed,

The objectives of this project are
information on the current status of tour
in the national park, and (ii) identify and

to (i) gather
ism

qlfanlif}r the impact of tourism on habitat and
wildlife so as 1o plan sustainable tourism that
would be compatible with conservation.
During the reporting year, the present status
of tourism and its management was assessed.
The park records were examined and a
structured questionnaire administered at
Dhikala and Bijrani to gather visitor statistics
- like visitor numbers, trends of monthly
visitation, duration of stay, group size,
domicile, repeat visitation, accommodation,
etc. besides visitor feedback with respect to
“Visitor satisfaction”™ and "Visitor
expectations”, A total of 351 user units were
surveyed.
Visitors rated wildlife viewing from elephant,
tiger sighting and enjoying peace and solitude
as their three most important interests in the
park. It was also found that for them the print
media and word-of-mouth are the two main
sources of information about Corbett national
park.
To determine the non-biodegradable garbage
left by visitors to and from Dhikala and
Bijrani, the roads from Dhangarhi to Dhikala
(31 km) and Aamdanda to Bijrani (7 km) were
surveved and sampled four times during the
tourist season. The garbage left enroute by
the visitors was assessed and found to be
considerable.

Behavioural ecology of caracal in

Sariska tiger reserve, Rajasthan

Faculty : Dr SP Goyal and Dr AJT

Johnsingh

Researcher : Shomita Mukherjee
India has the highest diversity of cats in the
world but it is mostly the larger cats which
ived attention from scholars as well
as managers. The smaller cats, howsoever
endangered, have largely been ignored in that
ot. This study sought to0 collect
and feeding

have rece

respect.
information on the habitat use
ecology of small carnivores - the caracal
cal caracal), jungle cat (Felis chaus)

{Caraca o
Sariska tiger

and jackal (Canis aureus) n
reserve.

The abundance of rodent, 3 major prey item
in the diet of these carmivores, was estimated



in five habitats (open scrub, dense scrub,
grassland, mosaic and hill forest) using the
Sherman traps. Grass height, bush cover,
disturbance by domestic livestock and
abundance of camivores were quantified. The
scats of small carivores were analyzed to
estimate their food habits; and scat diameters
and thin layer chromatography were used to
differentiate between their scats. The different
food items for each predator were compared
using 95% bootstrap confidence intervals.
The rodent species occurring in scats were
identified and quantified from their dentition.
Data analysis showed a negative correlation
(r. = -0.80, p = 0.10) between rodents
abundance and domestic livestock use. The
results of track plots and direct sightings
indicated that the jungle cat used dense scrub
largely used the open areas (open scrub and
mosaic). All evidences of the caracal were
obtained from open scrub.

l!isfpundﬁmmmnmalsconstitutethemajor
prey in the diet of small camivores (more than
90% of scats of all predators). Among
mammals, rodents form the most important
prey, occurring in over 75% scats of all
predators, and in significantly higher
percentage (p<0.05) of scats than birds
repule:'; and invertebrates, E_nergelic;
determined for bobcat (Lynx rufous) and
coyote (Canis latrans) B ;
were extrapolated to the
felids and jackal
respectively to estimate
energy obtained from
rodents. All three
- predators were found to
obtain a substantial

‘ﬂﬂiﬂn IprQt:u:l_ioti’-of gaur in Pench Ti

platythrix. Predators seemed to copg
indica and M. platythrix accnr&
availability, with jungle cat ang
consuming more 7T. indica and Carac.
consuming more M. platythrix. Howc:\fc;lL i
ellioti seems to be preferred by all the lh- G.
predators, although no captures were m.rsc
of this most important rodent prey in ?he
scrubland. s

Mukherjee’s presentation at XI ARS wop he
one of the top-five awards (see Course 4
Workshops, Seminars - Organized). ;th
report is complete and the project is 1o
conclude in April 1998.

* Ecology of gaur (Bos gaurus) in
Pench tiger reserve, Madhya
Pradesh. ;

Faculty : Dr. K Sankar and Qamar
Qureshi

Researchers : Mohd. Khalid Syed
Pasha and G Areendran

?he objectives of this study are to collect
u}formation on the distribution, density, group
sm:‘and composition, diet, home range and
habitat use of gaur in Pench tiger reserve and
accordingly make recommendations for its
better management.

Various tasks were conducted in the field

during the year. In May 1997, two gaurs (an
adult male and a female) were chemically
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ger Reserve.
Khalid Pasha

obilized in the national park area of the

- ghome range, aC[iVily patiern and habitat

reserve and radio-collared so as to study

use. These animals were then tracked and

. monitored in different seasons. Their
 estimated summer home range was calculated
a5 12.61 km® (for the male) and 7.25 km’ (for

the female). The monsoon home range of the

~ male and female was 7.62 km? and 13.8 km’

respectively. During the same period (summer

_ ahd monsoon), a total of 820 gaurs were

classified into various age and sex classes.
There were 67 males to 100 females, and the
female : calf ratio was 100:7.

Twelve permanent line transects and three
vehicle transects have been walked/monitored
in different seasons for ungulate density
estimation, as a result of which density
information on gaur, chital, sambar and nilgai

" have been calculated for summer and winter

periods. Data on group size, age and sex ratio,
female-young ratio and habitat use of other
wild ungulates were also collected. Indirect
estimates of the wild ungulate abundance
were calculated from dung/pellet counts along
the line transects.

Five one-hectare plots were permanently
marked for vegetation studies in major
vegetation types in the intensive study area.
The ground layer biomass, litter biomass.
litter decomposition rate, and the phenology
of major trees, shrubs, grasses and herbs were
monitored in all seasons in these plots.
Additionally, two one-hectare permanent
plots were laid and monitored in bumnt and
unbumt areas (miscellaneous forest) for the
study of impact of fire on plant communities.
It is now planned to capture eight more gaurs
for collecting their tissue and blood samples
and radio-collaring.

= Ecology and management of
problematic sloth bears (Melursus
ursinus) in North Bilaspur forest
division, Madhya Pradesh.

Faculty : Dr NPS Chauhan

Researchers : Harendra Singh
Bargali and Naim Akhtar

Sloth bears has suffered as much as any large

mammal from human impacts on forested
areas and consequent habitat loss and
fragmcnlulinn. As a result, there is an
increasing trend in cases of bear-man conflicts
within the protected areas as well as in the
forests outside, in plantations, agricultural
fields and even human habitations. This is
directly affecting conservation efforts.
Moreover, the information available on the
species is clearly inadequate as a basis for
formulating sloth bear conservation and
management plans.

This project seeks to study the ecology and

management of sloth bears, which will

provide a basis for developing an action plan

to mitigate the problems of bear-man conflict

effectively in the long term. The study IS

located in the Marwahi and Pendra ranges in

North Bilaspur Forest Division, Madhya

Pradesh. The study area harbours a large

number of sloth bears, but the habitat

available is highly degraded, where the forests

are fragmented and surrounded by villages

and agricultural crop fields. As many as 62

villages within the two ranges have reported
cases of bear-man conflict. While this study

is site specific, its findings would be equally
applicable to similar habitat situations
elsewhere in India.

The specific objectives of the project are to
(a) prepare habitat maps and quantity
vegelation composition and structure within
t.‘;i:‘h habitat; (b) assess the distribution and
population density of sloth bear in the Sll.lld_\‘
area: (c) quantify habitat use and ranging
sloth bear, using telemetry: (d)
assess seasonal changes in the sloth bear’s
dietary intake; (€) assess bear-man conflicts,
its nature and extent; (P develop capture
techniques and conduct trials on capture and
release of pruhlcmatic bears to suitable t(m‘;al
areas: and () formulate recommendations for
ar-man conflicts, and suggest
management plans for sloth

patterns of

mitigation of be
conservation and
bears in the region.

arted in April 1996 but had
10 be halted in Augusl 1996 when lhlc wo
researchers w orking on the project left 1t. It
has now been revived after a gap of about a

This project was st



year and half, wiﬂl-?._neiv_-mi:hq%joining-it
in February 1998. During February and

literature readings, collected bibliograph
“maps and digitized them and developed
~ formats for use in the field areas.
- database for conservation
~ monitoring and evaluation in

animal distributional

March 1998, the researchers did their

~ adjudged as one of the awardees.

The field work for the research proi

: . Project

in June 1997. The researcher is now anafn:.lcd
the data and writing the final report, ysing

The findings were presented at the A

Research Seminar wherein the research Sy

€r wag

*  Developing area  specif;
management guidelines fg:
conservation of biodiversity i,
Satpura Conservation Area, taking
into account the forestry objectives
and local people’s needs.

Faculty : VB Sawarkar and Dr px
Mathur
- Researchers : Prachi Mehta and Azrq
~ Musavi
Active scientific management for the
conservation of wildlife in managed forests.
though a relatively new concept in India, is
already seen as vital to the future planning of
ﬂiePA network in the country. This project
annsumamg the concemns for ecological
integrity, forest management issues and local

- people’s social and economic stakes within

the landscape; and this is sought to be

~achieved through an assessment of the

concerns and issues and identification of
Ppotential synergistic strategies.
nlcmm fdl"'ecological attributes vis a vis

' wmm of forest management strategies
on  were tested through separately established
B gm]ds ,.‘-’f:bi'"d species across their three

L niches, their sensitivity to varied

- habitat conditions and changes occurring in
m”m structure and composition as
- aresult of silvicultural practices. The socio-

““ﬂﬂﬁic-"iaterests of the people were

inwmush the connectivity of 2

people’s activities, their ecological
and an assessment of potentia!
)pportunities for developing

ld have completed on 31
However, there were som¢
lical problems with datd
an extension for five
ght for the purpose.

gcology of tiger: To enable a
realistic projection of the
equirements needed to maintain a
yiable population of tigers in India

Facuﬂy = Dr RS Chundawat
 Researcher : Neel Gogate

the success in tiger conservation in the
ties and eighties, the tiger population is
in on a down-slide in the last few years,
h necessitates looking into the problem
afresh. This project, started in December 1995
ks to study the tiger’s feeding ecology,
‘abitat utilization, home ranges and
jovement patterns. It is hoped that on the
~ pasis of such data it will possible to make a
- realistic projection of the g —
~ requirements (prey as |
~ well as minimum &8
. protected area size) jg
- peeded to maintain a PR
~ demographically viable B |
I._;_”_)__-;,-"j.':--;pgp:ulation of tigers. gt
 This will help in {8
~ predicting the potential §%
~ of India’s PA network hi i
~ forconserving tigers and -t
~ their habitats, and also §
~ help target programmes
- for managing crucial
~ ftiger habitats and large Fig,
- camivore population. B
The field work for the [
~~ studyisbeing conducted -
i ~in Panna national park ESE

.{Lz_.r_ M

&

- which is sob-optimal
- tiger habitat. Last year @
~ three tigers (two females RS
~and one male) were
radio-collared. One of
the tigress died and in
December 1997 the
transmitter of the other :
tigress (adult) stopped functioning. Radio
, tracking of the male, however. continued. Its
- home range has been calculated as 243 sq K.
covering about 45 % of the national park arca.

National Park.

This is also the largest home range recorded
for tigers in the Indian sub-continent.

|
AC
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In March 1998, a female sub-adult tigress was
rzfdm—coilared. Data on other aspects such as
biotic pressures, ungulate densities, kills and
scats are being collected.

E.valuation of elephant habitat in
Singhbhum, Bihar, in relation to

fragmentation, degradation,
mining and other disturbance
factors

Faculty : Dr Sushant Chowdhury and
Dr Asha Rajvanshi

Researchers : RK Singh and Prabhat
K Bhagat

The Singhbhum forests in the Chotanagpur
plateau in south Bihar
wgm once had the finest sal
forests in the country
My and werea prime habitat
for the elephants. Today,
§| these forests are fast
M losing their floral and
| faunal splendour, largely
because they have not
been accorded a
protected area status and
because  of  the
H widespread improper
#| landuse and counter-
B development activities
i taking place there such
as heavy mining, illegal
Bl felling and hunting. The
d objectives of this study
3 are 10 look into (a) the
dl effect of iron-ore mining
: % on elephant habitat, and
| (b) the effect of forest
#} fragmentation on spatio-
& temporal uses.

The findings on the
former reveal that the
discharge from the iron
es into the Koina river has reduced
aes of this river which

ore min
the riverine habitat val
was once critical for the elephants,
particularly during the summers.
Consequently, the elephants started avou'img
the river. However, it has also been noticed



that the water quality regime improved
dramatically when the discharge remained

9 which means the river’s ecosystem
On the forest fragmentation aspect, forest
pnchmmfunmmwg«mmmuﬁed
in prime Singhbhum constituting 92% of the
forest area, to study their utilization by
3 km were carried out in 86 sample plots and
random transects of 2 km were carried out in
216 sample plots (108 km. length). Habitat
dung density, utilization and disturbance
factors were recorded and analyzed to

stablish the relationship of these factors with

mmmhmu (5-45 sq km)

csimted e 287306

The field work of both the researchery j
and they are now in process of final iziné :::’E.’r
reports and Writing papers on the basis of ;.
studies for publication. One publicatiop, hef"
a.already been accepted by an interna; %
i . Onal
* An ecological analysis of critical «
turtle habitats a{ong t;l:n(t):[i:?
coast for development of a scienti;i:
sea turtle management strategy

Faculty : BC Choudhury
Researcher : Bivash K Panday

Of the four sea turtle species found in the
coastnl waters off Orissa, only the Olive
Ridley is known to nest - at three mass nesting

buc!mor rookeries at Gahirmatha (largest
- known in the world), Devi and Rushikulya

wlnch was discovered during WII survey four
years ago.

As afollow-up of that survey, this project was
m in 199_5 to do an analysis of critical
sea turtle habitats and develop a scientific

- management action plan to ensure their long-

term survival and continued mass nesting

~along the Orissa coast. While making a

scil_:_ntl;'f_i_c e\_raluation of off-shore breeding
habitat and on-shore nesting habitat vis a vis
biotic, abiotic and anthropogenic impacts, the

- action plan would include nesting, habitat

protection and management strategies, habitat
restoration plans, avenues for future scientific
research and development of public
The 1997-98 winter was the penultimate
nesting season for field data collection. But

; fo"he l“‘ two years, and again this year, the
< s nestings have not taken place which arc
- & serious setback to the project. The
 researcher has, however, been able to collect

~ significant information on the impact ©!

~_ anthropogenic activities on the sea turtles.

fishing related mortalities in ¢
documented season wise as well

; # m htfo:ma&on on this will help

proper  fishing contr‘Ol-
Iﬂsicllehanges in the nesting
idised predators were 4150

—ee— -

' Dead turtles piled on the beach in Orissa coast

quantified and projection made on their future
impact on the sea turtle populations.

Based on the recovery of tagged turtles from
different nesting beaches in Orissa, we
recommend a “metapopulation management
approach” for the management of sea turtles
rather than solitary nesting beach protection
and management approach. Other manage-
ment options recommended include people’s
participation in nesting beach protection and
management, experimental removal of
casuarina, use of turtle exclusion devices
(TED) for curtailing sea turtle mortality, etc.

» An ecological study of sympatric

' hornbills and fruiting patterns in a
tropical forest in Arunachal
Pradesh

Faculty : Dr GS Rawat and Pratap
Singh

Researcher : Aparajita Dutid

Five hombill species are found in Arunachal
Pradesh, of which three are endemic to the
north-cast India. These species have &
primarily frugivorous diet and specialized
nesting requirements, which makes them
highly vulnerable in a degraded habitat. As
hombills are important seed dispersal agents

- | of various primary forest
- species, their
| vulnerability and

| depletion threatens a host

of their food plants
which exist on mutual
dependence. It was with
the idea of gathering
information on their
| ecology and status before
it is too late that this

S project was begun. In

: fact, this study located at
8 Pakhui wildlife

. =S8 sanctuary (Arunachal

Bivash Panday Pradesh. west) and

Namdapha tiger reserve (Arunachal Pradesh,

east) is the first comparative ecological study

on four sympatric hornbills in India.

The primary objectives of the study are o :

(a) identify the extent of seasonality in fruit

production in the tropical forests of Arunachal

Pradesh, and therefore the lean and peak

periods: (b) know the alternatives available

to the hornbill and other frugivores during

lean seasons, (keystone resources if any); (€)

study the behavioral strategies adopted by the

animals to cope with fruit shortages. the

existence of any seed disperser specificity

hetween hornbills and some of their food
plants, and (d) understand factors underlying
fruiting patterns through comparison of the
dispersion of fruiting periods among vanous
species.

During the reporting period, phenology plots
and trails were established and monitored on
a monthly basis. Nests of two homnbill species
were located and data was collected on their
on frequency and other aspects
of their nesting biology. In addition, several
roost sites were located and a network of trails
was established to facilitate observations on
hornbills. Data on the breeding biology of the
wreathed hornbill were analyzed and the
results presented at the XI ARS.

diet, visitati



. Bird Survey in selected localities of
Arunachal Pradesh
Faculty : Pratap Singh

Under this project, funded by the Oriental
Bird Club, four bird survey visits were
conducted in different localities of Arunachal
Pradesh.

The above four visits resulted in adding about
20 species of birds to the list of Avifauna of
Arunachal Pradesh, besides interesting
information on range extension of some
species have been obtained. One more visit
is intended to be made in June/July 1998. The
report will be submitted by December 1998.

PROJECTS IN FOREIGN

COLLABORATION

US-Fish and Wildlife Service Phase 1

¢  Conservation of Indian Wolf
Faculty : Dr YV Jhala

Researchers : Dr Dinesh K Sharma,
Bharat Jetwa and Reema Pandey

The wolf is a major predator in the e,
grassland-scrubland habitats of I, . 9
is on the endangered list of Indian faun;

it {ms not been given any serious ane,;ll', Yet,
neither in the form of detailed Scie l(?'l‘
studies.on its ecology nor in any efy, I:mlc
protect it. On the contrary, the anima] re:z r‘t o
:widely persecuted; the rumouyrs }f“m
imaginative fears of its ugly ferocity Qd;-nd
to its plight. g

4, but j

.Howeve:r, from the limited sciengjfi.
information available on the subject, it is clc::
that the wolf has not yet reached the eng m{
the road, and that it can be effectively
conserved, but for this efforts and actions nccfj
to be taken immediately.

Thi§ study seeks to provide insights into the
basic parameters of wolf ecology so as to help
formulate a national strategy for its
consgr:vation. The specific objectives are to -
ga) estimate wolf population and distribution
in Inc!ia: (b) evaluate the population
dynaml.cs. food habits, prey biomass needs,
energetics, home range and territory size of
wolves; (c) study the conservation genetics

=

Dinesh K. Sharmd

L A

=

X\ ﬁ* olf populﬂﬁfms'» (d) identify viable wolf

: jons for conservation; and (e) gain a

¥ entific understanding of the human-

i if conflict and suggest remedial measures.
- Thc study is located in three represen-

ative areas - Kutch and Bhal (Gujarat)

e and one site in Maharashtra - which span

dﬂ’feﬂml aspects of the socio-economic and

factors affecting wolf

Though the study is still in its early stages,
the analysis of the data already gathered
reveals several interesting and important
points. For one, the Indian wolf population
which. in the early 1980’s, was considered to
be 'pa!chy and highly vulnerable, actually has

* a range that is almost continuous throughout

eninsular India. Given the good dispersal
ability of the species, it seems unlikely that
Indian wolf would suffer from inbreeding and

- Joss of genetic variability - problems that are

associated with small packed populations.
Our genetics study later in the project would
likely shed more light on these aspects; but it
is clear that the most serious threats to
surviving wolf populations are loss of
breeding habitats and direct persecution by
humans.

There is a wide variability in the territory
sizes of wolves that we have been studying
(80 - 1000 km?). This can be attributed 0
the availability of food and habitat
resources within the territories, although the
data on resource availability are still
inconclusive.

Analysis of about 150 wolf scats show that
domestic livestock form a major component
of the wolves' diet at our study sites In the
Bhal and Kutch regions. In many arcas woll
predation on sheep and goats is a serious
economic and social problem that needs 10
be addressed at a different level if wolves are
to continue to survive in such conflict
areas,

Human factors are an important cause ol
mortality in both juvenile and adult wolves.
These are particularly high where wolves

predate primarily on livestock. In such areas
wolf dens are sought out, pups burnt ul"
clubbed to death and adult wolves poisoned.
Spmc form of mitigation measures, educa-
tion and awareness campaigns and
enforcement of legal protection for wolves
are needed immediately in such conflict
areas. Strict punishment needs to be imposed
for use of poison to kill wolves. But at
the same time, the poor pastoral community
needs to be compensated in some form for
loss of livestock to wolf predation.

In areas where conflict with humans is low,
canine distemper is the major cause of wolf
mortality - although this too is human related
to some extent, since it is spread through the
high density of feral dogs that abound around

villages.

Last year, we had investigated the incidence
of wolf attacks on children in eastern Uttar
Pradesh. where over 50 children were
reported to have been thus killed. We
concluded that the culprit in these Killings was
indeed a wolf - but it was a single w olf, and
not a whole pack, as the story at the time was
being circulated. We concluded that though
wolves can pose a threat to human lives, as
evidenced by this experience, such cases are
an exception and should be viewed in lhe.‘ir
special ecological, social and economic

context.

In this study. we arc also looking at
the scarcely studied hyenas and our data
a social animal.

suggests the species to be
al and human

Their existence in pastor
as (in Kutch) is not directly threatened by
ore by habitat loss.

habits differ
re carnivores arc

are
human persecution but m

Wolf and hyena food
significantly in Kutch whe
sympatric.

US-FWS is providing the major grants for this
unds for the study have also been
obtained from the National Gcngf‘apl_ﬁ_r
Society, National Fish and Wildhie
; - and Center for Field Research

l‘lrn_it‘cl . but fi

Foundation
ll":urtlm".nclﬂ.



Phase 11

. The relationships among large
herbivores, habitat, and humans in
Rajaji-Corbett NPs

Faculty : Dr AJT Johnsingh, Dr SP
Goyal, Dr GS Rawat, Dr Asha
Rajvanshi and Dr Paul Krausman

Researchers : A Christy Williams,

Aparajita Hazra and Joy Das Gupta
The Shivalik hill ranges, from Jammu in the
north-west to Bengal in the east, cover about
40,000 sq km but it is only the stretch between
Yamuna and Kosi rivers in Uttar Pradesh which
abounds in wildlife. This siretch also has twe
qmmcmdmkajajinaﬁonalparkmﬁCorben
tiger reserve, which harbour the elephant and
nger and a host of other animals. However, both
protected areas are under increasing threat of
fragmentation from development projects and
severe biotic pressures from the people living
in and around them.

This project .saeks to assimilate data which
would help wildlife managers make informed
managen;en; decisions. The researchers will
prepare habitat maps, quantify herbivore
abundance and distribution and quantify the
pressure and impact b !
sidsony p y people and their

One of the rese :

elephant compong:;h:;s PRing on fie
the project has been
collecting intensive data
since last two years on
the distribution pattern of
the elephants, estimati
‘their densities and
quantifying  biotic
_Pressures to establish
grades of habitar

cows) are being currently radio-tr.
which have revealed interesting f g,
elephant social organization_ Brecd:
behaviour, crop-raiding, habity, U:L\d“'g
seasonal movement patterns. Age 2
structure data collected from Corbeyy |
Rajaji national parks show that these ele )}d.nd
populations have one of the best aduhI .h,"“
ratios (1:2 male:female ratio) in the ran :‘: =
the Asian elephant. They also have a hcﬁ‘lhli?'.
age structure. Habitat degradation scen"ls t}l
be the main threat to the Rajaji elcphl-n0
p0pula§ion. A presentation by Williur;l:[
emanating from this component of the slud‘\-'.
was made at the X1 ARS and adjudged as one
of the ‘top five'(see Courses, Workshons
Seminars - Organized). 33

ang

A Technical Assistant was hired (June-
Nove:m.ber 1997) to collect baseline maps
pertaining to the study area, available with
dnffe:rent agencies in Dehra Dun. These maps,
parfncularly the outlines of the study area,
major vegetation types, drainage and other
features were then digitized using the ArcInfo
software for further analysis. In February
1998, Hazra was appointed to carry out this
furqler analysis and work on the vegetation
aspect ?md Das Gupta joined to study the
human impact component of the project. The

project still needs one more researcher, to do
the goral study.

acets qf

Kakachi Calot
description about a 100 years ago.

» Impact of fragmentation on the
biological diversity of rainforest
small mammals and herpetofauna
of the Western Ghats mountains,
south India

Faculty : Dr Ajith Kumar (SACON),
Dr Ravi Chellam, BC Choudhury and
Dr Barry Noon (Colorado State
University)

Researchers Karthikeyan
Vasudevan, Divya Mudappa, NM
Ishwar

In the last few decades, the rainforests of the
Western Ghats have suffered immense habitat
loss which have rendered them severely
fragmented. This is a matter of serious
concern because for many species the effects
of fragmentation, manifesting over a long
period of time, have the same consequences
as extinction. With the existing rainforests
now having been brought under the protected
area network. it is extremely important that
the management options towards conserving
these remnant patches of rainforests be
assessed urgently.

The objectives of this study are to (a) identity
major factors governing faunal (herpetofauna
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and small mammals)
distribution and
abundance in a large,
contiguous and relatively
undisturbed rainforest in
Kalakad-Mundan-
thurai tiger reserve; (b)
identify changes brought
about by habitat
fragmenta- tion on
habitat structure and
microclimate, and relate
| these changes to those
B observed in faunal
distribution and abund-

es andamanensis. First record from mainland of India since its okt SN
ance in the rainforest

Saravanakumar _ .
fragments of Anamalai

hills: (¢) develop a set of statistical
models based on the above two objectives,
which would allow the prediction of faunal
changes as a function of fragmentation; and
(4) carry out a survey across the Western
Ghats to validate the predictions of the

models.

The study is located in Kalakad-
Mundanthurai tiger reserve (KMTR) and
Indira Gandhi wildlife sanctuary (IGWLS).
During 1997-98, field work was carried out
at both study sites. Sampling for amphibians
was completed at the three intensive study
sites in KMTR and since December 1997 the
begun work in the forest
fragments in IGWLS. The sampling for
nep}ilcs i still continuing at KMTR and the
researcher should be shifting by the time the
yn sets in o commence sampling in
ammals

researcher has

MOoNSO¢
IGWLS. Sampling for small m
and insectivores) has been completed

(rodents ‘
x between foresl

in KMTR and in the matri
antations. Currently plans are

fragments and p! |
aut-ecology studies on

underway to begin

small carnivores al KMTR.

additional collaborator in

This project has an |
and Nature

Salim Ali Centre for Omithology

Conservaton (SACON), Coimbatore.
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B Identify potential areas for

g conserving biodiversity in the
Faculty : Dr VB Mathur, Dr RS

.  Chundawat, Qamar Qureshi, Don

~ Hunter and Dr Rodney Jackson

2 Researchers : Rashid H Raza, Meera

Anna Oommen and R Javapal _

The Himalaya is a region of high diversity, in
terms of both floral and faunal assemblies,
much of which is unique. But the region is
one of the most actively degrading
ecosystems in the country with consequences
reaching far outside its geographical spread.

- At the same time, it is inadequately
- represented in the country’s protected area
network. In an area where it is quite arduous
and expensive to conduct large scale surveys

_ ofblodwelsny, this project was initiated to
- develop scientifically reliable techniques
~ based on remote sensing and GIS
hnologles for identifying areas of

'!hem ific objectiv Bk s |
Wﬂfwwm (b) apply

his model to protected and unprotected areas
Indian Himalaya; and, on the basis of
_ tb:._s,_gc)_m a biodiversity action plan for
i indian Himalaya. The study sites of the

Duringthe yearunder review, ield work
I bl o m ] _."_ 1 Dac _ :

was

FN Evaluating Panna natiop

agreed to develop habitat models

ltfop'ar'd, .Ladakh urial, musk (;’(:'(:':t’isnow
biodiversity model based on digity) :,n{,i.“
model, feld data and satellite imagery, "

al
~ with special reference to the ec;?,;‘:

~of sloth bear

Faculty : Dr AIT Johnsino}
Clifford G Rice i

Researchers : K Yoganand

The'sloth bear is a widely distributed Jaro
camivore of the Indian subcontinent, byt Iitﬁ:
is known of its ecology and behaviour. Th;s
study, set;:kmg to enhance our knowledge 01.1
the_ species, is being carried out in Panng
w paﬂ: which has sloth bear population
in what is considered an optimum sloth bear
habqtat The findings of this study will help
establish a basis for its conservation.

In Apn!. 1997, one young adult female bear
was radio-collared. Although this brought the
number of radio-collared bears to six, there
‘were only two bears to track throughout the
-yw.because last year, as was reported in the
g‘eﬂous.Amual Report, three bears had got
rid o_f'ﬂ'!eu' collars and one had strayed outside
the national park and could not be traced.

The existing two radio-collared sows were
ll'atfked fl_"lfenSiVely to gather information on
m':m“ty' daily movement and space use
m Scats were collected along fixed
Fol]::: orest roads and from bear resting sites.
wm'mcm analysis, the scat samples
Jater. The and preserved for fine analyses
and e phenology of the bear food plants
and some other dominant species along trails

_ :db:eng monitored twice every month. Scat
4n¢ bear digging abundance are being
o f;";;““’ed along fixed trails. The information
rom these trails, along with the information

radio-tracking would help us explore if
abundance indices could be used for
ing bear populations over the years
058 different habitats.

food sources of the sloth bear
: termites, we are trying out several

.

._'.r’,'a;.ﬁ:--‘.'-.‘ Vari
%;m and denned for cubbing during the
At w (December to February). Their

S quamify their relative abundance
ous habitats and over seasons. Both

; ,.mo-collal'ed sows bred during the late

ous monitoring provided us some

. *Mﬂ“m‘g and new information on their

human-bear conflict around Panna was

B also studied and this was related to the radio-

collared bear activity and movement pattemns.

"(?)'n'the'basis of the findings of this,
~ suggestions were made to the park
management and the people for reducing such

conflicts. Earlier, in June 1997, a request for

~ radio-collaring additional bears was made to

the Madhya Pradesh government. The

permission for this was received March 1998.

Trapping was started immediately and would

~ be continued through the coming dry season.

Y Establishment of a wildlife forensic
capacity at WII
Faculty : Dr SP Goyal, SK Mukherjee
and Dr PK Mathur

Researchers : Dr Archana S Kumar,
Nicky Xavier, Dr Archana Bahuguna
and Dr Rajkumar

" The international illegal trade in endangered

species alone is valued at about 1-2 billion
dollars per year. The laws against poaching
are often ineffective or improperly enforced.
One reason for this is that the biological
remains such as blood stains, hair samples,
small meat pieces, bones and highly
processed products confiscated from culprits
cannot be identified simply on the basis of
morphological characteristics and need
forensic techniques for identification. But. in
India, neither have such techniques been
~ generally available for wildlife offence, nor
have the investigative and analytical
procedures related to wildlife been developed.
Also, reference material and standardized
methods necessary for identification of
species are neither adequate nor have any
systematic studies been done in this direction.
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WII has made a breakthrough and done some
?vork in standardizing forensic techniques for
identifying species from biological samples;
fmd it was to develop this facility at the
institute, standardize identification techniques
and procedures based on morphology and
serology and collect a body of reference
material for the vertebrate species that the
current project was started.

During the year, 96 biological products
related to 38 cases of wildlife offence were
referred to WII for identification. Of these,
the major items were skins (40%), hair (23%),
bone (7.3%) and Shatoosh shawls (6%).

An investigation into the musk and bone of
wild animals, using X-ray diffraction (XRD)
and florescence (XRF) techniques was taken
up in collaboration with the Wadia Institute
of Himalayan Geology, Dehra Dun. A
microscopic examination of musk indicates
the presence of white crystals, black globular
and yellow brownish particles. The XRD
analysis indicates an amorphous nature of the
musk with a number of peaks; but no such
peaks were observed in fake musk pods sold
Jocally in the markets. Work i1s now in
progress (0 characterize the peaks obtained
during the XRD analysis of musk and bone.
A comparative study of the cuticular and
medullar characteristics of whiskers of tiger,
leopard and common palm civet is being
completed and keys have been prepared to
differentiate tiger whiskers from the false ones
in the wildlife trade. The elephant tail hair is
being used in making bracelets. We hav.c
described the characteristics of elephant tail
hair to identify the species. Using Scan
electron Microscope, the scale patterns and
surface architecture of elephant tail hair,
leopard and tiger whisker, ibex, blue sheep.
Angora, Tibetan antelope and Pashmina h;ur
ha\:e also been established. Work is now t?cmg
initiated to identify species from meat/tissue

samples.

Two of the researchers, Dr Kumar and Xavier

left during the year.
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. Development of an Indian
Cooperative Wildlife Health

Faculty : Dr PK Malik and Dr F
~ Joshua Dein

‘ildlife health forms an important subject of
teaching in the WII's various training
programmes and a vital applied component
in most of its research projects. The institute
also interacts with, consults and advises PA
husbandry departments and veterinary
institutions. But it is neither possible nor
and attend to the wildlife health needs of the
has been taken to address wildlife diseases
comprehensive manner. Toward this, an
Indian Cooperative Wildlife Health
me is being developed to advance the

3 capahihmof select veterinary medical

of diseases in the free ranging wildlife,

- information exchange, education and

So far, four Indian Wildiife Health

alive Centres (IWHCC) had been
hed - at Anand (Gujarat), T,

and training from August 1997 ¢,
1997. The study tour, organize
Joshua Dein, exposed them to-
wildlife health and disease
facilities in the USA.

IWHCC, with the exception of
recently established at Hissar, have e

eq_'lipped with teaching and stuq nfylly
immc_)bili'zation equipment, boog.;af“‘
m, computers with peripherals‘ dn(;l x
vehicle cach. The IWHCC are now in 1.
pr.ocess of finalizing a course syllabys i
wildlife health, designing wildlife heél:z

N()Vember
d by Dr g
ﬂ'{e Variol“
diagnosyj

~ management courses for wildlife Mmanagers

and field staff and writing proposals for

‘;’Z‘:?m be conducted by their respective

USDA Forest Service

* Management of forests in India for
biological diversity and forest
productivity - An ecological

perspective

Faculty : VB Sawarkar, Dr PK
Mathur, Dr SP Singh, Ajai Saxena.
DVS Khati, Sugato Dutt, Dr Bruce G
Marcot and Dr John F Lehmkhul

Researchers : Dr Anjana Pant, Dr NK
Ramchandran, Geeta Sunal, Ashish
Kumar, Harish Kumar and Sajeev TK

e Objecti_ve of this project is to evolve
wﬂ and practices for integrated fores
management planning which are essential for
me.waﬁm of biodiversity and enhance
productivity of forest ecosystems.

The study is being carried out at select sit¢

’“-ﬁ‘_’e states - Balphakram, Nokrek pationd
- parks and Siju wildlife sanctuary
he : w’y&le Garo Hills Conservation A¢
% (GCAL Dudhwa national park anc

ling areas in Uttar Pradesh, i.e. Tera
ition Areas (TCA); Satpura nali()l-“”
and Pachmarhi wildlife sanctuar®
rests of Hoshangabad, north. eas!
\n iy ermt divisions in Madhy#

. uger reserve a!‘ld the
t, west and south Melghat

ons in Maharashtra, i.e Satpura
ation Area (SCA); and Anamalai
16 san and surrounding forests in
Nad“' i.e. Anamalai Conservation

K (ACA). These sites represent a diversity

£ ecological, managerial, socio-cultural and

£y imwchallengcs necessary for testing a
 ange of options and technological templates.

jt is intended for these sites to serve as
 gemonstration models leading to the
~ development of management tools and a field
 During the year under reporting field studies
~ were carried out on different aspects in the
 four conservation areas. In Satpura
" Conservation Area, Pant looked at the tree
~ diversity and did the forest resource mapping.
~ Using Survey of India topo sheets, geocoded
~IRS 1B LISS II satellite data (December

1995) and forest stock maps, forest maps were

~ generated in the GIS domain (ArcInfo) for

Satpura national park and Pachmarhi and Bori
wildlife sanctuaries characterizing their
topography, vegetation types, age-class
distribution, silvicultural practices, extent of
plantations, habitations and road network.
Besides, 43 landuse and land cover categories

- were delineated and a comparison made of

vegetation composition in the protected areas
and the adjoining managed forests.
Ashish gathered field data on the plant

‘diversity (particularly the tree diversity
patterns in primary forest, secondary forest

 [shifting cultivation fallow 1-5 yrs, 6-11 yrs

‘and >11 yrs age], plantation and grassland).
mammal distribution and $OCI0-eCONOMICS in
Ehc Garo Hills Conservation Area. Working
inthe Terai Conservation Area, Harish's tasks
were to assess grassland burning practices,
habitat use by wild ungulates, availability of
Special habitat and resource dependency.

Dr James R Stevenson (USDA Forest
Service) visited WII in February 1998 to
review the progress of the project. The
institute’s requirement of additional budget
was also discussed and accordingly a revised
budget submitted to the American Embassy

L ‘in New Delhi. In March 1998, two uUS

counterpart scientists - Marcot and Lehmkhul
arrived and visited the different field sites in
GCA and TCA respectively along with WII
faculty members Singh, Saxena and Khati
At the end of their visit, the pending activilie;.
of the project and further field work in the
four conservation areas was fine tuned.

Durling fhe year, Ramchandran and Sunal left
the institute, while Sajeev joined the project
as one of the replacements.

Funded by the World Bank

An ecological study of Kalakkad-
Mundanthurai tiger reserve - An
ecodevelopment approach - FREEP

Faculty : Sugato Dutt, Dr AJT
Johnsingh. Dr GS Rawat, Dr BK
Mishra. Dr NPS Chauhan, Dr MB
Vishwanathan (M Sundaranar
University), Dr BR Ramesh (French
Institute of Pondicherry) and Dr V
Chelladurai (Siddha Medical

College)

Researchers : Dr Justus Joshua, N
Bala Raju, Jayanti Ray. Anupama Pai,
Kamini Gopal and Kaberi K Gupta

Wildlife conservation today means providing
protection to not just the entire biodiversity
within and around a given protected area but
harbouring an equal concern for the
he surrounds. The people and
a are being seen as the two
and that any
onomic

also
people living int
the protected are
sides of a single coin,
improvement in the living and ec
ons of the people would lead to a

conditi -
improvement 1In the

complementary
wilderness area itself.

l(alakkad-h‘lundan!hurai t
(KMTR) in Tamil Nadu.
altitudinal range from the se
bove msl, boast one of the most richly
d forest types in the
been accorded
as part of the
t Research

iger reserve
spanning an
a level to 1800

mis a
diverse habitats an
country. This tiger reserve has
an ecodevelopment programme
World Bank funded Fores arc
Education and Extension Project (FREEP).
W1l is the nodal agency conducting r.csearch
under this programme. This research is being



done in part by WII itself and also by
assigning sub-projects 10 the various
institutions in the region. In effect, the
research team is multi-disciplinary looking
into the many facets of biodiversity
conservation in the area.

Johnsingh and Rawat are supervising the task
of inventory preparation and monitoring of
the flora and fauna which will lead to drawing
up the complete profile of the tiger reserve.
So far, a total of 14 grids have been sampled.
Besides, the biology of the Slender Loris is
also studied, wherein a few animals would
be radio-collared so to gather its home range
data and information on the foraging
behaviour and breeding biology of the
species. Alongside, a micro study on the

 affects of fire on the ground flora of the tiger
reserve is also being contemplated.

.Mishra is supervising the study of biotic
mfmmw in the tiger reserve and their
mmpact on its ecosystem. A researcher is
cumml}f collecting data on the resource use
pattern in the buffer zone of KMTR. The
l:;e m rural wpulanons dependency
by or subsistence level income will

.mdm.an-mldhfe_ conflict in the tiger reserve
the surrounding areas. During the current
zear vanious aspects of crop damage and

vestock depredation were investigated.

 final report willdra e -
i ‘lm'dmﬂeoveracalendaryear.

They are known to have deep iy
with the flora and fauna in the-irL
this facet of their traditional )ife |r
gone undocumented so ;
Vishwanathan’s supervision, (hjs .

seeking to document the day-m-d;.?lfd s
of these tribals, and the rese.arc}), o
already submitted an interim re &

r-Iinkuge\
xgl(in 3“(]
£y ]"'Tgel\,
lar, U"de}

Sly[t.
have
' port to Wy
(b) Ramesh is supervising the syp |
Building a Geographic Darabun:
piodiver.riry of KMTR whereir{ vari
important aspects such as anima h‘:lll')]'u.u “
topography, drainage pattern, road nem{m-
as well as spatial data like income generm{',rk
Pattem among villagers is being incmporullng
into Geographic Information System [).e;,
from‘ the inventory and moniloriné mdg:
fnemmned earlier is also being analyzed l:m
lnf::orporation into the GIS. A preliminary task
with 34 different vegetation Classificvali(-m
types has already been delineated.

FC) The southern portion of the Western Ghats
is widely recognised for its floristic richness,
as a repository of a large number of endemic
p!ants species which are acclimatised to the
hlg!'l mir}faﬂ pattern characterized by short dry
pt’:nods in this area. The area also abounds in
wild relatives of several spice species like
car@amom. pepper, clove, etc. As a sub-
ijct(:t, a detailed Floral Inventory in ihe
TrOpfca! Wet Evergreen Forests of the KMTR
is being carried out by the Tropical Botanic:!
Gz-lrden and Research Institute, Palodc.
T!‘M‘Indrum. Additionally, a task of doin; ¢
detailed documentation of the medici’ /!
Plaﬂ.ls. used in traditional system of Ind "
medicine has been assigned to Chelladur
Siddha Medical College, Tirunelveli.

%

Project
f’f fh(‘

An ecological study for '''
conservation of biodiversity d
biotic pressures in the Greal
Himalayan national park : Al
ecodevelopment approach

Faculty : BMS Rathore. D7 PK
Mathur, Dr VB Mathur, Dr GS Ka* m}
Dr 5P Goyal, Dr NPS Chawhan @

DSt

Guechii Morchella esculenta, on

Researchers : Dr VP Uniyal, Pardeep
Kumar. Sunit Naithani, Milind
Saxena. Vinod TR, Sanjay K Singh. K
Ramesh and Badrish Mehra

The Great Himalayan national park (GHNP)
in Himachal Pradesh, is representative of the
western Himalayan flora and fauna,
supporting several endangered mammals and
pheasants including the endangered western
tragopan. There is some human population
on the western and north-western boundaries
of the park which depends upon the resources
inside. However, there is an overall paucity
of scientific information on GHNP, its
attributes and biotic pressures.

This project. the second of the World Bank’s
FREEP in which WII is the nodal agency
carrying out research and monitoring, secks
to study GHNP's biodiversity. the impact of
livestock grazing, herb collection and other
human activities on it and also takes a look at
the socio-economic aspects of the park
dependent people. Accordingly, the project
will suggest ecodevelopment alternatives 10
mitigate these pressures and also develop an
ecological monitoring system (o €\ aluate the
impact and sustainability of ecodevelopment
initiatives for continuation in the long term.
(‘_UNSidering that ecodevelopment for
blﬂdi\'crsily conservation is an ongoing and
dynamic process, several research studies

¢ of the highly exploited edible mushrooms in GHNP.

P WS b
}

Sanjay K. Singh

have been initiated simultaneously. However,
these studies are closely inter-related and
developed through frequent interactions
among the researchers, park management and
other interest groups.

The project has had to face financial
bottlenecks throughout, but it is creditable that
let up and in fact
. During the year,
- species diversity

the research work has not
made significant headway
studies were conducted on
among select insect Zroups. assessment of the
impact of livestock grazing on the national
park through an integrated landscape
agement approach: and on developing a

man !
system for the national

long-term monitoring
park conservation area.

A workshop was conducted in June 1997 at
Kulu, the district headquarters, to share the
hitherto research findings with the World
Rank Mid-term Review Mission. Among
those who attended the W orkshop were the
Chief Wildlife Warden (Himachal Pradesh)
and the GHNP staff, besides project npational
consultants, WII faculty and researchers w hln
presentations on their
WII's research
ated, so much
so that at the Mission with

MoEF in New Delhi in July 1997, it was

recommended that the tasks of monitoring
and sOC10-eCoNONIIc aspects)

aave research
;'CN‘\‘L'I“ ¢ tasks in the project. .
initiatives wWere highly apprect
meeting of the

(both ecological

be given o the institute.



Funded by Ford Foundation

’ Building  partnership  for
biodiversity conservation in Rajaji
national park, Uttar Pradesh
Faculty : BMS Rathore, DVS Khati,
Ajai Saxena, Anil Bhardwaj and Dr
Ruchi Badola

Given a complex situation, as in Rajaji
national park, a pragmatic approach to
biodiversity conservation would require
building an enabling environment amongst
key stakeholders based on mutual trust and
confidence which will help them solve the
problems affecting both habitat and local
communities. It is in such an environment
alone that the precepts of ecodevelopment can
haw{e any lasting effect on problem solving.
Bul!l around this premise, this project
envisages capacity enhancement of key
partners - local community members and the
park personnel - in various competencies so
that the? are able to forge effective
m. Other ?roject outputs include
) g model microplans from identified
village clusters, conducting short-term
research to bridge information gap and
gurzcess'dogumenm_ion. The role of WII in
help!i)nrgmke IS essentially that of a facilitator -
¥ panners in sharing a common

plat.form and moving tow.
instm.uiona.lized coordinatiop me“‘rl:ls ol
capacity building and resource mnl;“:m:q _
i AV & ls T4 5 Al
PROJECTS INITIATED
’ Impact of landuse patter
on habitat and ecology

crane (Grus antigone) in t
Gangetic flood plains

Faculty : BC Choudhury

Researcher : Jatinder Kqy, |
Gopi Sunder

an

i Change
he lnd().

ind KS

Concerned at the shrinking population of the
Sarus cranes in India, a project has hc,t
nitiated with the objective of (a) assessi;:
the curfem status of sarus crane popula-lin;
and their h.abitat in their distributional ran g;
(b)_ assessing the impact of anthropogeﬁié
activities and landuse pattern changes on the
biology find ecology of sarus cranes: and (c)
suggesting macro level and micro leve
Mmanagement strategies to safeguard the
survival of sarus cranes in India.

The researchers have so far done a literature
survey on the subject and developed a
quesflt?nnaire survey on the species, and are
finalizing the modalities for a survey of the
sarus Crane in its historical distribution range
covering the states of Gujarat, Rajasthan.

Gujarat.
Jatinder Kaur

 gihar,

Mnharashtra, Uttar Pradesh, Madhya Pradesh.
West Bengal, Punjab and Haryana.

A study of pheasant distribution in
Arunachal Pradesh, Eastern
Himalaya, India.

Faculty : Pratap Singh

Researcher : Suresh Kumar R

&

ts are regarded as the most distinct

family of birds in the Himalaya, and
Arunachal Pradesh is the most richly endowed
in this aspect. Of the 18 species existing in
India, as many as ten arc found in this north-
eastern state, but as elsewhere, these are
threatened as a result of habitat destruction.
logging, shifting cultivation and poaching.
This short-term study, initiated in February
1998, seeks to assess the status and
distribution of pheasants in three districts of
Western Arunachal Pradesh viz, West
Kameng, East Kameng and Lower Subansiri.
Funded by the Ministry of Environment and
Forest, this study also aims to identify new
localities for the presence/absence of
pheasants with special emphasis on the
distribution of the endangered Blyth’s
tragopan (Tragopan blythii), Temminck's
tragopan (Tragopan temminckii) and Sclater’s
monal (Lophophorus sclaterii). Information
on other galliformes, mammals and birds
occurring in the area would be collected as
well.

y Developing a scientific model
management plan for a marine
protected area and drafting
guidelines for coastal and marine
protected area management

Faculty : Ajai Saxena and BC
Choudhury

Researcher : Sarang Kulkarni

The approximately 6000 km long Indian
coastline harbours many unique coastal and
marine habitats with the most complex,
dynamic and diverse ecosystems such as coral
reefs, mangroves, estuaries, elc. And yet,
these have received scant attention in [erms
of research and even less in providing
scientific management inputs. In fact, on this,
the comparisons with terrestrial ecosystems
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are rather stark whose history of scientific
management development is well over a
hundred years old. What adds to the
predicament is that terrestrial ecosystem
management methods are not always
applicable directly in coastal marine areas.
This is mainly because the latter are so
different from the former. They are more open
and, being transitional in nature, have an
extremely dynamic environment.

It is only of late that the coastal and marine
ecosystems have begun to receive some
deserved attention. In the eighties some
special reports and manuals dealing with
coastal and marine areas were prepared. The
Central and the concerned State governments
constituted a committee on coastal areas, and
a National Mangroves and Coral Reefs
Programme was launched as well. A need was
also strongly felt for an integrated plan for
coastal zone management. However, the ideas
and plans have largely remained unfiltered
and very little has actually percolated to the
ground. The development of the science of
marine ecosystem management is still in a
nascent stage; and most of the coastal
prul-:clcd areas do not have proper
management plans and are run on, more or
less. ad hoc basis.

al shortcomings is the
data on physical
astal and
dge and

Part of the gener
unavailability of scientific
and biological characteristics of co
¢ ecosystems, a lack of know le :
undcr\mndi'ng of the social and economiC
factors which relate to their past, present and
potential future human use - in short, an utter
lack of information W ithout which
conservation management plans cannot be

developed.

marin

This new research project is a step oW ard
at lacuna. The project will
us of coastal and marine
a tropical coastal

responding 10 th
evaluate the stat o
faunal and floral diversity in & trof astal
protected area in relation to abiotic apd hu.mn
factors including the people related t:suc.«. It
seek to develop a mndc}
 for it and suitable draft
rated coastal zon¢

will also
management plan’
guidelines for integ
management.



" The project s to be located at Mahatma

1983 and is only the

~they can spread the message of .

onal park in India. It
¢ ~ conservation.

oA w of the visitors to protecte

_ _gg_l?cg__nm;hed,usingavariety of app
o m Ithgy can return satisfied and becom,
~ permanent supporters of the protected arez

and make the people aware of t;::;‘:’rvatinn

me'endeav"“f; This is also a vital man:')le ¢
the country’s efforts in p; i

Odiversity
Conservation education and interpretatiop,
recogmzed as important tools ip winn-a re
P‘_‘“’l“"' support for conservation If :;g
1 T 3 e

d areqs
TOpriate

mpanicnlar and wildlife in general.

'ﬂlﬂ proJﬂCt. in collaboration with US-Fwg
T under its Phase [T programme, aims to develop
~ interpretive plans and facilities for two areas

‘viz. Panna national park in Madhya Pradesh

~  and Corbett national park in Uttar Pradesh,

in accordance with their specific field

~ situation, potential and requirements. The two

r'are_a_s.,';thougjh located in two different

~ ecological regions, have similar management

issues vis @ vis user communities and have

' m\fc mherent potential for development
= Ofllw'pmuve facilities.

o The interpretive prospectus will be prepared

5)' _Wﬂ.faculty in consultation with the

~ counterpart professionals from the US-FWS.

hose long and varied experience in this ficld

¥ ‘Wlﬂ beused 1o good effect in developing
- exhibits, audio-visuals, visitor centres, printcd
n  Materials, signages, designing and laying V!
- mature trails, etc. Such input from US-FW5

- experts would be required at the planning *

wdlastlm execution stages.

wmﬁﬂg on any field work, a e
Of US experts along with counterpart fact!

$ from WII made field visits 10
ﬁs;er reserve (Maharashtra) a7 |
the better park interpretive
the country. This was followet
1 national park and Corbel!
ark. Immediately following these
" ing WMhOp was organizcd'i“
tober 1997 where a stralcgy for
and the future plan of

of India is its WII Society which is
by the Union Minister for
ent and Forests. Among the other
. are some State forest ministers,
.d Members of Parliament and
ers of Legislative Assembly, officials
.veral central government ministries
and departments, representatives from non-
"ﬁpﬁfemmental organizations and eminent

i dividuals. The V Annual General Meeting

 The actual functioning of the institute takes
- place under the direction of its Governing
~ Body, presided over by the Secretary,
~ Ministry of Environment and Forests. The
~ XXXI Meeting of the GB took place on 21
- October 1997.
~ DEVELOPMENT
S5y COLLABORATION

] o

e ]
e -.. 1 N 4 | =

. The Government of India and UNDP have
- been collaborating since 1992 on a project
e m at “Strengthening wildlife management
~ and ecodevelopment planning capabilities™
- within the Central and State wildlife agencies.
~ As part of this, Management and
- Ecodevelopment Plans have been drawn up

: .fﬂ_l’.: _1.4. protected areas in the country by
~ respective Field Planning Officers trained
During the year, following project evaluation

: last year, a Preparatory Assistance Mission
was fielded to develop a proposal for the

~ implementation of one or two model
Ecodevelopment Plans. The Mission prepared

a Sub-programme Support Document on

Fastoata wﬂdl'fe Protected Area Management which
- Was subsequently revised. The project ended
in June 1997, while the implementation
Proposal has been approved in principle by
the Project Steering Committee of the UNDP.

$
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ORGANIZATION

US - Fish and Wildlife Service

US-Fish and Wildlife Service (US-FWS) has
been collaborating with the Government of
India on various wildlife conservation
programmes since 1977. At the celebrations
held in Washington on 23 September 1997,
to mark 20 years of this collaboration, FWS
made a mention of the outstanding support,
assistance and cooperation received from a
wide variety of individuals and organizations
in its international programmes. Toward this,
a special mention was made of the Wildlife
Institute of India and a certificate presented
in acknowledgement of WII's cooperation
and significant contribution to the
conservation and management of natural
resources.

The collaborative project between WII and
FWS. since 1989, has assisted the institute in
upgrading its skills and tools in conducting
its training and research programmes in
biodiversity conservation. The Phase-1 of the
project completed in 1994. The Phase-II of
the project (1995-2000) seeks to test the
competence acquired as also to consolidate
the gains of the first phase. This is being done
through specific projects. broadly directed at
management oriented biodiversity research or
at developing laboratory or field technology
and curriculum.(For details, see section on

Research.)

Others
Individual project collaborations are also
ed with the USDA Forest

being conduct .
Service and the Ford Foundation, New Delhi.
in the section on

(More infnrma:inn
Research.)

SERVICES
Consultancy Projects

k is funding several state forest

The World Ban :
Forestry Projects.

departments through its
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Under the wildlife and biodiversity
components of these projects, some state
forest departments, namely West Bengal,
Maharashtra and Madhya Pradesh, have given
WII the consultancy to carry out the research
tasks on various aspects.

The following is the report on these
consultancy projects for the year 1997-98 :

Management of elephant populations in
West Bengal =
This study on “Management of elephant
populations in West Bengal for mitigating
man-elephant conflicts ** for the West Bengal
forest department under its World Bank
Forestry Project was carried out in two major
elephant habitats in north Bengal and south
_B'cnga.l.. The objectives were to collect
ecological information that would help set up
conservation and management priorities for
the elephants in these two regions, including
the mitigation of the conflicts that exist
between man and elephant.
During the project, seven elephants were
;?W and stl;?es were carried out
« ous aspects of their ecolo
behaviour besides on the mﬁmm
;f their food, habitat viability, landuse
anning, man-elephant confli
: Hwes ep onflict and

la‘n_dmz- planning for
different levels of
- population is high and

subordinate to human interest and s,
elephant interest need not be forsakip, g !y. .Bm
and elephants need to be providedm-‘f"y
passage through these areas. Ty, :dfe
corridors were identified in north Ben‘,l.wh
Jaldapara to Bhutan via Titi foresls;-i‘.d &
between Buxa and Manas across ‘hé-.r;nd
Sankosh. On the other hand, habitats Wheer
elephant population is high and humare
populauon sparse, elephants must be giVe:
priority. As such, it is recommended (b,
coordination committees be set up for
demarcating the areas and dcveloping
respective management plans.

In order to reduce crop damage, fences are
used. Physical barriers such as rubble wal|
can be tried where the materials are available
locally and economically. In West Bengal,
power fencing have also been used along
forest and village interface boundaries,
However, investigations into existing
energised fencing systems revealed that most
of the existing fences were ineffective
because of technical or maintenance
shortcomings. Actually electric fences can
orfly._work in situations where the pressures
within and outside the fence are similar. It is
often seen, fences used for crop protection
are under more pressure from inside than
OutSlde. and hence liable to be breached. As
such, in case of electric fencing, quick repair
and effective maintenance are very important.

Sushant Choudhury

 Undoubred!

- aware

= % and interests cannot be overlooked.

-_-"-:':‘-"gm'jmunif)’ based programmes may be
initiated for alternate employment and income

y. the need for people’s support
ant for elephant conservation to

B For this, people need be made more

about the benefits of elephant
ation, but at the same time, their

ion in the more affected villages so

~ that the loss suffered through crop
Hie dﬂmd’“"“ can be properly absorbed. This
~ could be tied to elephant conservation efforts.

in this study, WII collaborated with the
 Regional Remote Sensing Service Centre,

yur. From WII, it saw the involvement
of seven faculty scientists.

~ Study on the management of rhinoceros in

West Bengal

~ This is the second study consultancy
“conducted by WII for the West Bengal forest
“department under its World Bank funded
~ Forestry Project. The task, undertaken in

1996, sought to do a complete study on the
rhinoceros in two protected areas in West
Bengal - Jaldapara wildlife sanctuary and
Gorumara national park - which harbour the
Indian great one-horned rhinoceros
(Rhinoceros unicornis). The consultancy was
given a six month extension upto September
1997, during which time the field work was
completed.

The project addressed a number of managerial
considerations such as status, population and
current distribution of the rhinoceros across
the two protected areas in West Bengal: did
an assessment of vegetation composition,
structure and rhino habitat; habitat utilization
by the rhinos and the competing sympatric
herbivores, both wild and domestic: and also
assessed the current habitat management
Practices. The genomic DNA sequence
Variation in the rhino and its conservation
implications were assessed for the first time
in the wild rhinos in India. This was done in
collaboration with the National Institute of
Immunology (NII), New Delhi. The potential
for wildlife tourism in the two protected areas
Was  assessed and  appropnate
recommendations were made in terms of
future Strategies,
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i\fp;il? Ir(tikm a number of suggestions on each
e above as , :
ten specific rff(:r:] n:tlx:dnlp . -hd‘s ook
management of the rhinos i: lil?m 2 fans
§ e long term,
The consultancy was completed toward end
Seplcr_nber with a review conducted by a
committee set up for the purpose, followed
by a workshop on this assignment, its findings
and recommendations in October 1997. A
large number of senior officers of the West
Bengal forest department, University
professors and NGO representatives attended
the workshop. The final report was furnished
to the West Bengal forest department in
November 1997.

GEF-India Ecodevelopment Project

The GEF-India Ecodevelopment Project
operating at seven selected PAs in the country
assigned WII three consultancy tasks in its
Project Pre-investment Facility (PPF) phase.
The tasks were : (a) Development of a
research strategy for PA management; (b)
Development of strategies for updating the
PA management plans: and (¢) Environmental
review of proposed project activities and
investments. -

During the previous year, site level workshops
for developing site specific strategic rescqrch
plans and evolving management planning
strategy were organized in Periyar,
Ramh:t;nhhnrc. Pench and Gir protected
areas. besides carrying out the environmental
reviews at Gir and Ranthambhore.

During the current reporting year. the progress
was reviewed by the World Bank Mission in
May 1997 followed by a National
Consultation to review WII's task in !hc PPF
phase, in August 1997. The consultation Was
attended by Additional 1G (F-WL) at the
Ministry of Environment and Fc:rgsl‘. D:_rcctl(?r
Project Tiger, the concerned Chiel \\ﬂth.e
Wardens and PA managers al the seven sites,
among others. The separate reports on the
three tasks, tabled by WII were accepted; uu:
the participants dclihcrut_cd on the pr‘op.u?u
activities during the project |_mplcmull.muu
coordination of research nnd‘
‘toring. preparation of
and their integration in the

d capacity building.

phase, viz.
impact mon
management plans
regional context an
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outcome of the
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nt plan for

. WII was selected to offer
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roups for the three
d at Tadoba national

foreign tourists. This task final

paring a wildlife tourism ac:ioy Ameqd o

0 plan for ,

period of 5 years, spelling out the details of

Gl ey 4 | g u
mcimhng linkages with other Or: al:;:anLs
~ like Maharashtra Tourism Developa;[m
- Corporation, Forest Departme ent
~ of Maharashtra, etc.. nt Corporatioy,

'l‘he | e .R‘.’ port and the First Interim
Rep | |-of’thB.P1’°-l°°t have been submitieq |,
the WII to the Maharashtra forest df:[:tarlmcmy

 Task 3 - Following the planning workshon
 was decided to initiate work on CBT pa:.‘ll(::li)ée"
fI‘he_gp;mﬁ_c tasks included (a) assessment of
specmhzed training needs; (b) developmen
of cumculaand training literature in Marath:
- (¢) designing of one-month separate lmininé
 package for Range Officers; and (d) help in
m;amg.-techmcal workshops on wildlife
| Mﬂ;,'hatmat-improvemenl and wild animal
mA Ommtﬂ'part Core Group (CCG) of
_l»?_;'-:pgmclpams (past and present forest
oﬂieem,NGOs) was constituted to steer the
- process in a participatory manner. The
: memnponeﬁ::sl:l;e th_e_lCBT package and the
2 )CEs ve iscus
i % opment were discussed
_?ﬁ_.s'econd ‘workshop for training need
assessment, identification of areas of

| competency, setting performance criteria and

standards was held at Sembadoh, Melghat
tiger reserve on 4-7 February. The

- Participants, besides the CCG members.

mcluded representatives of all cadres o
i fmmtmesmﬂ’ viz. tracker, mahawat and char
Wﬁm’. road barrier manning personnc!
: Wlmless operator, driver, forest guard
AV technician and RFO. Th
worked in groups and develope!

of competency with concernc:
riteria for each of sucl
“ICPI‘OdUCt was thern
 components WeT*
r as a first draft of ¢

department, under the latter’s
“aided Forestry Project. The draft
pased training package for the
staff prepared by WII has been
by the Madhya Pradesh forest
sent (MPED). Since then, the
cture at the training school at
garh has been significantly
d to provide the necessary improved
was decided by MPFD to initiate
in selected modules for staff with
se in manning PAs. The identified
persons from within MPFD who had
participated in curriculum
nent process would administer the
aining. The regular courses using all
modules for forest guards and foresters, are
expected to start sometime in late 1998 or
early 1999. WII will extend some advisory
~ assistance in the matter of conducting training
 courses according to the new curriculum.

' llnvimnmental impact assessment

WII has an Environmental Impact
~ Assessment (EIA) cell to conduct pre-project
assessment studies towards the mandatory
need for EIA of development projects,
 particularly with reference to their impact on
~ wildlife values in the area. It also assists
‘governmental and corporate agencies in
‘conducting EIA studies, and extends technical
support to several agencies and institutions
~in their capacity building in the field of
B _-_"gﬁ?honmenm Impact Assessment. In this
- regard, WII is represented on two expert
~ committees (Mining and River Valley
i rojects) of the MoEF for environmental
~ appraisal of projects received by it.
ﬁunng 1997-98, the agencies that sought
':'_.-Wﬂ's professional services in EIA were —
',:'.'-77;(,"1) Government of Mizoram on The
mloswal assessment of the proposed airport
- site ar Lengpui, Mizoram; (2) Bharal
 Petroleum Corporation Limited on the /mpact
_ assessment of Bina-Jhansi-Kanpur Pipeline
Project on wildlife values; and (3)
aharashtra State Road Development

:"P#‘ﬂpased Mumbai-Pune Expressway.

Corporation on The ecological assessment of

Thesc studies have outlined the significant
impacts of the proposed developments on the
wildlife values and have led to the fnmlu.lation
of better preventive and effective mitigatory
strgtegies to safeguard wildlife conservation
efforts.

In response to the demands of the planners
and decision makers for computer led support
for EIA, the EIA Cell is currently developing
a computer aided decision support system 2
EIA ~TRACK (EIA-Training Research
Advisory and Consultancy Kit). The first of
the four modules under this has already been
developed. With this, WII will become a
pioneer in offering an integrated computer
support system for incorporating legislative,
administrative, scientific, technical and
procedural considerations that have been
currently lacking in the overall framework for

EIA in India.

Other consultancies
Over the last few years, there has been
a sharp fall in the arrival of Siberian
cranes for wintering in India.
Concerned at this, in 1994, the Indian
government in association with the
International Crane Foundation (ICF)
decided to re-establish a population
through restocking of captive-bred
Siberian cranes obtained from
breeding centres in Germany and the
USA. Since then several attempts
have been made 10 bring-up the
captive-bred cranes in Keoladeo
Ghana national park in Bharatpur
(Rajasthan), put without much
SUCCESS.
r captive-bred

This year too fou :
: brought from the

Siberian cranes Were
USA in specially designed wooden
for release in Bharatpur. WII
lved in keeping these und?‘r
initial quarantine, releasing them 1n
the national park an_d in their
subsequent health nmmlo‘rmg.j"‘hc
operation has been succes'stul. c,\.u.,p:
that one of the cranes. a female, du:(,
in August 1997. From WIIL, Dr PK

cages
was invo



- Indian Wildlife Health Cooperative
- Centre (Northern region), Hissar
- Veterinary College (Haryana)
~ and disease investigation of this
- fauality. However, since the bird was
- no cause of death could be
ascertained. Wl is now in the process

as
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~in the Keoladeo Ghana national park

- dssistance of the Indian Wildlife
~ Health Cooperative Centre (IWHCC

.

~ Malik, Scientist SB-'an'd incharge

Malik with the

Mad}mv national parks
vaccinated. Sick animalg v
 treated and further morta;
A second booster vy
followed by annual vacc
also been conducted.
necessary to initiate g
cessary Systemay;
i;_wesnggtzon of .the disease olfn \::II;
md.capnye carnivores at the carliegt
$0 as to take proper Prevention ang
comrol measures against importan
d_tseas-es which may cause high
mortality among these wild animals,

-qut?er the Uttar Pradesh forestr
Pproject, two assignments werz
'cmplet_e_d -(a) Selection of NGO
nmn_w?rars as spearhead team; and (b)
Trqm:{lg of spearhead team. The
objective was to strengthen the

tycheCked
.CCinau(,n'
Nation fy,

~management of protected areas in
- Uttar

- Pradesh  through the
mvolvement of local communities. In
Ocmber 199.7, a training workshop for
microplanning was conducted for the
spearhead teams from Corbett,
Dtl'dhwa and Chambal; and in
-Dect.:mbe_r 1997, a consultative
meeting was held at WII. Three model

~microplans were prepared for the

above three sites.

Under the World Bank funded

Madhya Pradesh Forestry Project. the
MP state forest department (MPFD)
mvited Wil to develop a Bibliography

 of literature on wildlife pertaining to

Madhya Pradesh. In response, WII

~ Submitted technical and financial
~ Proposals on the subject to the MPFD.

which were granted approval by the

- latter in March 1998. WII has

ly initiated action on signing

:-Gh_é&uhan looked into the
‘damage to the dhak

Were aISQ

:IRI"'EN' edial measures to reduce the
damage were suggested.

Df NPS Chauhan was invited for

discussions and to suggest measures
1o mitigate the problem of feral cattle
 in the Dhule forest division, Deopur.
g inputs
~ MSe course, University College
~ London, UK - Dr AJT Johnsingh,
_ Head (Biology); on Joint Forest
'_CgMervation.

r':-';::ln:d_i-ra Gandhi National Forest

- Academy and State Forest Service,
~ Dehra Dun (Uttar Pradesh) - Dr Asha
~ Rajvanshi, Scientist SE (EIA); on
Environmental Impact Assessment,

-+ MSc Forestry Programme, ICFRE
~ Deemed University, Dehra Dun - Dr
PK Mathur, Scientist SF
(Management) on Concepts,
principles and management issues
relevant to biodiversity conservation,
habitat management, particularly
~ grazing, fire and water management
in wildlife areas; and Dr Ruchi
~ Badola, Scientist SD

~ (Ecodevelopment) on Conservation
and Development.

- " Refresher Course for SFS officers.
~ State Forest Service College, Dehra
- Dun. Dr PK Mathur, on various
aspects of Biodiversity conservation.
grassland management practices and
management planning process: Dr
Asha Rajvanshi, on Forestry and
Rural Development.

State Forest Service College, Dehra
Dun and UP State Administrative
Training Institute, Nainital (Uttar
Pradesh) - AK Bhardwaj on .
Ecodevelopment case studies for
Periyar tiger reserve and Rajaji
- national park highlighting the issues
related to ecodevelopment.

Training course in Forestry
- Extension, ICFRE, Dehra Dun -
~ Bitapi C Sinha, Scientist SD

(Extension) on Audio-visual aid in
forestry extension.

Environment and  Nature
Conservation Workshop for Army
Officers, at RIMC, Dehra D

- un
(January 1998) organized by the local
army command; Dr BK Mishra,
Scientist SE (Extension) assisted in
planning and designing course
curriculum besides giving a lecture on
Biodiversity Conservation aspect;
Bitapi C Sinha, on The need for
creating conservation awareness
among para-military personnel.

Training course on Environmental
Management of Mine Areas, for
senior executives of the Steel
Authority of India: organized by
ICFRE, Dehra Dun - Dr Asha
Rajvanshi on, Ecological assessment
of mineral extraction projects.

IFS Officers of the III Induction
Course. IGNFA, Dehra Dun - Dr
Ruchi Badola on Ecodevelopment and
AK Bhardwaj on different aspects of
ecodevelopment - Concepis of
ecodevelopment; C onservation
development linkages: Values and
beliefs for ecodevelopment;
Community  participation in
ecodevelopment; Stakeholders in
conservation planning.
FACILITIES
ENVIS CENTRE ON WILDLIFE &
PROTECTED AREAS
rtant development for WII this year was
its declaration as an ENVIS Centre of the
Ministry of Environment and Forests for gfuem!
maucrs- concerning “Wildlife” and specifically
those related to “Protected Areas . The C entre
was set up in September 19‘.?'? with the follm.vmg
objectives : (i) To esmhl_lsh a data bapk l(}n
information related to wildlife and_ wildhi .e
protected areas, and Ihr:re_b}-' build up a
and dissemination centre for
information on wildlife sciences; {(11) To.prm?otz
tional and international cpoperau.on. an
f wildlife related information; and

An impo

rc_po.\il(‘f}'

na
exchange O



T e e i ni

wnh mfmmanon m to mnseﬂm and

. conmmw.(a)hmld wmfommtmn"' |

storage, retrieval and dissemination

capabilities for subjects related to wildlife
 science; (b) establish linkages with national
-andmtemanam:nfommnm

| wmd w nser quenes by supplging‘

capable of producing desktop jop,
as well. An external CD-RO e :el:, Coloy,
as alg,

procured to enable loading of softw -
- data available on CDs to existing PCare o
mtute which are not otherw:qe e Lm x
‘with the CD-ROM drive. The EXIS[II?g lLPEd
;mmnng system software Nove|| NelwAN
1 was upgraded to Novel] lntranctw::e
(¢

Wﬂhns np;ﬂned to Videsh Sanchar N
t(;fSl'ﬂ.,} for leased line internet conngedcl:]i:?ld
rough the microwave link at 64 Kblly
::ndwndﬂ; For this, a CISCO 2514 l‘outer‘:q
ng procured to provide internet Services
: our LAN setup, and the necessary
etscape software packages for the interne

:: also being bought. It is also planned 1o
ve a mail server for sendmgfrecewmg

- Email. The Computer Centre is also in the
gzoess of dle:elopmg a WII home page on
theem view of all such development.
s xisting LAN fileservers and nodes would
suitably upgraded to meet the ever
_increasing demands for disk space for data
~ Storage and to operate Windows based
- software packages.
LIBRA_RY AND D '
- X OCUMENTATION
w 1S a vital resource for research
developmental activities. Scientists and
thmme perpetually need information o7
work being done ‘or already donc
toeh:vmdwm related to their own field of stud:.
e sw!:peuuon and to corroborate the '
information made available to th

';;‘-_ mm“ﬂ‘e right time, in the right for

h’ m efficient and fruitful researc

development programmes. This make
5 amow and inseparable p&

'Documentanon Centre
‘starting from a modes!
2,500 books and 4
W among the mos!

d of biodwers:l.‘/

6732 toposheets, 108 standards
and dlssenauons. besides 314
' jonal journals which are
¢ _ The additions made in
-"'cluded 1189 books, reports,
.theses. dissertations, etc. and

- provides the following : Current
S __S'er_vice (CAS). Retrospective

y Loan Scrv:ces among local llbranes
graph:cal Service, and Document
very Service. These are provided to the

e scientists and researchers as well as

f.des, a database of Indian Wlldl:fe
tract of articles published on India has
-:.-__".-_ en created and is being maintained
' fl,_'egll!arly A CD-NET Server has been
installed in the Centre for multiple CD- ROM
 databases search. The L&DC also has a sales
| eanmer where the various publications and
other products of the institute are sold.

A m following were the services provided
m the year under reporting : Photocopy
3 ages 1,63,639; Books issued 3752;
Retrospective searches from L&DC databases
10.057; CD-ROM searches 100; Inter-library
Itmn 15; Reference queries 230; Visitors
m@d 600; and Document procurement in
~ Process (reprints) 22.

~ LABORATORY

~ The Laboratory at Wi is broadly divided into
el sections - Research, Teaching and

& F"mu‘ In the Research laboratory, the
- samples collected from field are analyzed. ¢.2
_Protein estimation of plant samples. t.n
S estimation, energy value determination, pH
v Vaiue carnivore scat analyses, herbivore
. pellet analyses, etc; in the Teaching
atory, the practicals for the institute’s
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\_zarlou-s courses are conducted; while the
foren sic laboratory, started this year conducts
identification tests to support- various la\;f
enforcement agencies. |

During 1997-1998, 490 plant samples
collected from Royal Bardia national park
(Nepal), 65 plant samples from Corbett
national park (Uttar Pradesh). 52 plant
samples from Jodhpur (Rajasthan) and 60
plant samples from Assam were analyzed for
acid detergent fibre (ADF), acid detergent
lignin, acid insoluble ash, neutral detergent
fibre (NDF), calorific value, tannin, nitrogen
and fat estimation. Besides, 120 plant samples
collected from Rajaji national park were
analyzed for ash content, crude protein and
NDF; 50 plant samples from Tadoba national
park (Madhya Pradesh) were tested for
calorific value, ash content, ADF. lignin and
acid insoluble ash; 64 plant samples collected
during the West Bengal Elephant project were
analyzed for ADF, lignin, ash, calorific value
and tannin. Also, 15 samples collected from

Pench tiger reserve were analyzed for crude

protein and calorific value.

On the faunal side, 75 leopard scats from
Kedarnath wildlife sanctuary and 50 tiger
scats from Panna national park were analyzed

for the identification of prey remains.

The various techniques for the estimation of
forage quality, diet estimation from herbivore

faecal matter, carnivore scal analysis. plant

sample analytical techniques and radio-

telemetry were demonstrated in the Teaching
laboratory for diploma and certificate Courses
¢ students. A permanent

and to the MS
meteoro- logical station has been installed in
the daily maximum

the Laboratory to measure e
and minimum temperatures. relati\-elhumlqu_\_'
and rainfall. The stock inventory information
of permanent equipment in the Laboratory,
and the status of loaned equipments 10 the

users have been computerised.

At the Forensic laboratory, 40 cases were

received for ide ntification.



HERBARIUM

The Herbarium at WII houses angiosperms,
gymnosperms and fem samples collected by
students, researchers, trainees and faculty
members during their field trips to the various
protected areas all over the country.
During the reporting period, the major
Pradesh), Kalakad-Mundanthurai tiger
reserve (Tamil Nadu), Great Himalayan
national park (Himachal Pradesh) and
- Pachmarhi national park (Madhya Pradesh).
With these, the total number of specimens in
| the Herbarium’s collection has reached to
A eHerbnnum and preparation of plant

ﬂhﬂelﬂn:;wdwandﬁlmhhmy vide:
overhead projecors, 16m:;“t(‘:elin e
_ wa&mfmwxm
el il::;mmc Projections which are
extensively used as teaching aids and i

workshops, seminars and conferences.

T\ W]

March 1998. A dual project

pn:,-gramme titled “Rcachino
neighbours, promoting eco:Jg
clo§er home” was produced in}:3
unit, to record and doc
?cogevelopmem initiatives unde
institute with the local village ¢

PUBLICATIONS

As part of its information dissemin
programme, WII br.mgs out technical repop,
work Shﬁ:;z pm.ceedlngs, field manua]s Ss
ﬁ-omissue - ﬂ:“ume._ Dun.ng 1997-98. th(; ﬁr:
Areas)” bi Envis (Wildlife and Pr()leq;
: as) bt_annual bl.llletin was published 'n:d
bl:s:snebli provided reading material and exter'lsiv:
- ography on the Asian elephant in Ing;
C $0 published was “Partners A
. B S in
ofo;s:rv\;!z:t[llml? » the report on the first phase
= ‘SF?VS (follaboration (1989-94).
(Regulmvol publications included WII Newsletter
ume 4, Nos 2, 3&4) and the Annual

Report 1996-97.
SPORTS

=
s he'll:eﬂf'th All-India Forest Sports Meet
i 19915 year at Bangalore on 7-11
insalmarytitmio;l 8, in 't:vhxch 31 states, UTs and
CORDE: ds participated. WII's delegation
cricki::!se 28 members participating in
: Shooti;; la‘;’_‘ ‘fm_'ls. table tennis, carrom, rifle
taking & ll}_lafds and badminton, besides
Culturafgn i the quiz competition an’
delé ; programme at the meet. Th
gation bagged two silver medal

r \]lde lapt‘
out o ouy
vclgpmem
Olise by the
Ument the
taken by the
ommunilies,

ation

P e
ia:mcf‘.s singles table tennis and qui
‘“ompenition) and two bronze medals (cricke

::eddilt‘:t:l's singles lawn tennis). Othe
posit _}e performances included. 4l
AR l:\;nnﬂe Sl_'looting and men’s vctcm'r
m’l}iﬁ ¢ '?ﬂm_ﬂ. and reaching the sem!
R m 5 singles and doubles table

I cricket team won the annual
it organized by the Centrd!
yees Welfare Association-
ey of India, Dehra Dv"

i ey
| s the help of researchers and students of
~ the institute, prepared a list of birds in the
Wil campus and its surroundings. They

Vi

 ENVIRONMENT DAY

4 Environment Day, i.e. 5 June 1997,
Mi Scientist SE (Extension) and
an Singh. Scientist SE (Extension)

«od a nature excursion for the children
{ campus. Altogether 51 children
.~ od in this and leamnt the basics of
watching. Thereafter. the children
od this hobby on a regular basis and,

(bmitted reports on this which were

~ WILDLIFE WEEK
i Durmg the 50th anniversary of India’s

.ndence, the wildlife week (first week

- of October 1997) was celebrated by the
~ institute in a befitting manner. An
~ environmental quiz competition was
_'I-otganized in three Kendriya Vidyalaya
(Central Schools) - at FRI, IMA and ONGC
~in Dehra Dun, in which altogether 250
children in the age group 10-14 years
- participated. Based on their performance in

the competition, 22 children were selected for

T one-day field visit to the Rajaji national park
v 'where, through simple activity based games
- and demonstrations, the children were
G2 _iﬂFOduced to the park’s values and the fragile
nature of the ecosystem. The children were
also exposed to the lifestyles of the local
residents, the related conservation problems,

and the ecological impacts of development
projects.

Children participating in drawing competition, organised

by WII during VIRASAT "97.

Wi : .
L, "du"‘mem i"fl the environmental quiz competition, organised
Foa Fing Wildlife Week at Rajaji National Prak. S. Wilson

|
/
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Vinod Verma

During the week, the residents of the
Chandrabani village were also motivated o
clean the garbage in their village premises.
Both these programmes were coordinated by
Dr BK Mishra, Scientist SE (Extension).

OTHERS

Like the previous year, WII participated in
VIRASAT °97. a fair organized by SPIC
MACAY in Dehra Dun in April 1997. The
institute put up a photo exhibition on the
theme of Himalayan Biodiversity, and popular
wildlife films were screened for the public
every evening at the two-w eek long fair.
Drawing and environmental quiz

o conducted for school

competitions were als
children. in which a total of 81 students from
pated. The winners were

nine schools partici
certificates.

suitably awarded with prizes and
CAMPUS DEVELOPMENT

during the year under

The works completed
construction of road

reporting included - : )
pavement in Block IV, supply and mstull;‘mnn
of 11 KV transformer including cable for 1t
and other accessories, provision of a
foundation column and related civil and
electrical works hesides erection of pre-
for accommodation for
v and staff. Work was
and is under progress On the
of kitchen and dining hall in the
Block besides the construction
fodular Institutional Block
proved and would start

engineered building
the institute facult
commenced
construction
New Hostel
of an additional N
which has been ap
shortly.



odl‘(ers“

phnned With the help o)

Umplete its tasks
mun.sm and trammg
_ d”"°'°P a bibliography

in context of Madhya

% ﬁutest department under

valuation of the projects bein
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PUBLICATIONS

(1997) - Ecological observations on the

grasslands of Corbett tiger reserve, India:
Indian Forester, 123(10): 958—963.& s

Sathyakumar, S (1997) - The elusive serow:
flrongine, Vol.14 No.14 (1225 July 1997).
72, '

Sathyakumar, S (1997) - I joined an
exclusive club: Pulse, The Sunday Pioneer,
7 December 1997.

Sawarkar, VB and SA Hussain (1997) -
Problems and prospects in conserving
Asola-Bhatti wildlife sanctuary: Stare
Fauna Series 6, Fauna of Delhi, Zoological
Survey of India, Calcutta; 853-866.

Singh RK an S Chowdhury (In press) - Effect
of mine discharge on the riverine habitat

use pattern of elephants Elephas maximus
and other mammals in Singhbhum forests,
Bihar: Journal of Environmental

Management.

REPORTS

Chowdhury, S. MA Khalid, Mukti Roy. AK
Singh and Rina Rani Singh (1997) -
Management of elephant populations in
West Bengal for mitigating man-elephant
conflicts: Final report to the West Bengal
Forest Department as part of West Bengal
Forestry Project.

Hussain SA (1997) - Status of otters in the
Terai and lower Himalayas: Wwildlife
Institute of India, Dehra Dun: 16p.

A and A Saxena (1998)
Developing a long-term monitoring
programme for birds and mammals in the
Indian Ocean and Antarctica: Report of the
XVI1 Indian Scientific Expedition 10
Antarctica, 1996-97: wildlife Institute of
India, Dehra Dun: 35p.

Rajpurohit, KS and NPS Chauhan (1998) -

Survey of animal damage p problem in and
d areas and managed

forests : Phase 11 Uttar Pradesh, Rajasthan
and Himachal Pradesh: wildlife Institute of
India, Dehra Dun.

Hussain S



mme T A stmly on_ soci

“?{-gsnafmmnmum) - Nanda Devi
~ the India ecodevelopment py,

PRESENTATIONS
" Badol&; R (1997) - Critique of Peo

Presented at FORUM 97 - New
i Conservation and Developme
- Turkey: _16-21 November 1997

r  Badola R (1997) - Partici

~ appraisal - Origin, conce
_ , pt and appli
_ion; Presented at the UNESCO spgll:\:::d

| WlI-»ElA (1998) - Enwronm ental p
E\’le

.Iect ““ W of

-consultancy report for the Woriq
~ Ecodevelopment Project: Wilq
India, Dehra Dun.

“In
Ifc ln\m [edld

nl iy
ndiy:
Linkages i

nr; lstdnbul

~ oriented conservation approaches j

workshop on Critical Wetland Habita

Hm ement; Bharatp
2Dec 1997. ur; Rajasthan; 24 Noy

Badola, R and BMS Rathore (1997) - Joint

Ak forest management - Wh
23 at challenges fo
~ the late 1990s: Presented at the Sec fm:‘

g Immoml Workshop on F orestry Research

S gc;:;;rmnan of Natural Forests; April 25-

gar, YV; N Manjrekar, M Stuwe, GS

! Rawatmd AJT Johnsingh (1997) - Grouping

eEe patterns of Asiatic ibex Capra ibex siberica

.....

s 5~? Jnne, 1997.

ip:eﬂa Valley national park, India:
~ Presented at 2nd World Conference on
Mountain Ungulates; St Vincent-Aosta, ltaly.

37 May 1997.

o _Ch"“dhm?' BC, SK Mukherjee and 54

(1997) - Status of crocodiles in
hllh Presented at the First West A4

o Regiomt Conference of IVCNISSC Crococ ¢

.........

Group, Jiwaji University, Gwal ™

A (1997) - Use of radio-telem¢ ¥

research; Presented at workshop '
1 Momtormg Otter Popuhmu 18

998) _ Conservation status of
orai and lower Himalayas of
N Presenwd at VII International
.. Trebon, Czech Republic:

_ (1998) Designing radio-
Ldv for otter research : A few
tions; Presented at VII

Otrer Symposium, Trebon,
¢; 14-19 March 1998.

_AIT and C Mishra (1997) -
tion status and research of
‘ungulates in India; Presented at
rld Conference on Mountain
5. St Vincent-Aosta, Italy; 5-7 May

'CP and GS Rawat (1998) -
| tion status and distribution of
. rare medicinal herbs in and around the

SEay Tlﬂey of Flowers national park, Western
~ Himalaya; Presented at the International
mference on Medicinal plants; Bangalore,
5 16— 19 February 1998.

or, N; YV Bhatnagar, M Stuwe, GS
htmdAJT Johnsingh (1997) - Foraging
cology of Asiatic ibex Capra ibex siberica
d its implications for conservation:
sented at 2nd World Conference on
Mtﬂm Ungulates, St Vincent-Aosta, Italy:

M-m Lﬂl (1997) Development of the
w Areas Atlas of India in Spatial

199?
 Raway, GS and SK Mukherjee (1998) -
SO for in-situ plant conservation in

,llle Himalayan region; Presented at the
ISPSG-IUCN Regional Conference on Status
-‘"s‘m)’s and Action Plans for Conservaiion
of Plants in Indian Subcontinent; Corbetl
‘hational park, Uttar Pradesh, India: 7-9

--?lanuuy 1998,

Sathyakumar S, K Ramesh and TR Vinod
(1997) - A preliminary model on the
ecological relationships between Monal
pheasant and Himalayan musk deer:
Presented at International Symposium m;
Galliformes, Melaka and Taman Negara
national park, Malaysia; 8-14 September
1997.

Sathyakumar, S; SN Prasad, GS Rawat and
AJT Johnsingh (1997) - Habitat use by goral
and Himalayan tahr in Kedarnath wildlife
sanctuary, Western Himalaya: Presented at
2nd World Conference on Mountain
Ungulates at St Vincent-Aosta, Italy; 5-7 May
1997.

Ph.D. DEGREE

Badola (Dhaundiyal), R (1997) - Economic
assessment of human - forest inter-
relationships in the forest corridors linking
the Rajaji and Corbett national parks:
Thesis in Economics, Jiwaji Lnner«.m
Gwalior. Madhya Pradesh, India; 220 pp.
(Awarded February 1998).

Bhatnagar, Yash Veer (1998) - Ranging and
habitat utilization by the Himalayan ibex
(Capra ibex sibirica) in Pin Valley national
park; Thesis in wildlife science; Saurashtra
University, Rajkot, Gujarat, India; 128pp

(Awarded March 1998).

Manjrekar, N (1998) -
ibex (Capra ibex sibi
national park, Himac
in wildlife science: Saur
Rajkot, Gujarat, India:
March 1998).

Silori. CS (1996) - Study of pressure and
dependency of local people on the natural
resources of Mudumalai wildlife sanctuary
with a view to devising compatible

management strategies: Thesis in wildlife
Science: Saurashtra University. Rajkot,

Gujarat, India; 211 pp- (Awarded August
1997).

Feeding ecology of
rica) in Pin Valley
hal Pradesh; Thesis
ashtra University.
123pp (Awarded
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MEMBERS

~ Shri J.C. Daniel, Special Invitee

+ J.C. Daniel, Chairman
CGO Complex, Lodi ~ Retd. Curator, BNHS
NEW 1 ROdd . :
DELHI - 110 003 ~ 16/186, Chander Niwas,
Dr. B.N. Gupta, ~ Sion (East)
Director General, - MUMBAI - 400 022
-’-;_-:-;{mnarmhtra)

Indian Council of Forestry Research 234
~ Dr. V. Gnanaprakasam,

Education, New Forest, Plot No. 436, ‘Velanagaham’

- DEHRA DUN - 248 006 'SEC_'tDl'-C,
- Dr. PH.S. Rao, 5th Street, Anna Nagar Western Extn.,
Joint Educational Advisor(G) - MADRAS- 600 101
gluusuy of HRD et (Tamil Nadu)
hastri Bhavan, 3 Dr. AR Rahmani
NEW DELHI z  Director, i

~ Bombay Natural History Society
S Hormbill House, Dr. Salim Ali Chowk
e Shaheed Bhagat Singh Road

- MUMBALI - 400 023

Dr. R.L. Singh, IFS

Chief Conservator of Forest
: (WL) &
Chief Wildlife Warden.

Government of - D
17, Rana Prat apli;t:;mde‘“h' e - (Maharashtra)
LUCKNOW - 226 001 Dr. R.Sukumar
Shri V.B. Sawarkar. Centre for }Ecological Sciences,
Head,.. Management Faculty. S gﬁ&ﬁgﬁ%of 55;663;;
W'_lldhfe Institute of India, S K Svuataka
Post Box 18, Chandrabani, SR :
DEHRA DUN - 248 001 | i!;d e
Qe . Inspector General of Forests &
7 rbon S e ~ Director, Wildlife Preservation
_ _D.E."'Im retary - Government of India,
 Wildlif - s Ministry of Environment & Forests
o e Institute of India, - Paryavaran Bhavan, B-Block.
DEHBR.: 18, Chandrabani, b CGO Complex, Lodi Road
DUN - 248 001 - NEW DELHI - 110 003

6. Dr. VS. Vijayan, Director,

TP Secretary, a4 Salim Ali Centre for Omithology &
-”Bumb“}' Namral History Society. Natural History,
Hombill Kalampalayam PO,

COIMBATORE - 641 010

(Tamil Nadu)

9.

10.

13.

14.

Dr. PK. Hajra, Director,
Botanical Survey of India
P-8, Brabourne Road
CALCUTTA (West Bengal)
Dr. J.R.B. Alfred

Director,

Zoological Survey of India
M-Block, New Alipore
CALCUTTA - 700 053
(West Bengal)

Member-Secretary
Central Zoo Authority
Bikaner House, Annexe IV
Shahjahan Road.

NEW DELHI - 110 011

Dr. B.N. Gupta

Director General

Indian Council of Forestry
Research & Education (ICFRE)
DEHRA DUN - 248 006 (U.P.)

Dr. A.J.T. Johnsingh
Head. Wildlife Biology Faculty
Wildlife Institute of India

Chandrabani,
DEHRA DUN - 248 001 (U.P.)

Sh. V.B. Sawarkar, Head.
Wildlife Management Faculty
wildlife Institute of India

Chandrabani,
DEHRA DUN - 248 001 (U.P.)

Sh. Ujjwal Bhattacharya
Head, Wildlife Extension Faculty
Wwildlife Institute of India

Chandrabani,
DEHRA DUN - 248 001 (U.P.)

Dr. Ravi Chellam
Research C oordinator
wildlife [nstitute of India

Chandrabani,

DEHRA DUN - 248 001 (U.P.)



' AUDIT CERTIFICATE

_md Payments Account/Income and Expenditure Account for the
and the Balance Sheet as on 31 March, 1998 of the Wildlife Institute
.gbmined all the information and explanations that I required and
in the appended Audit Report. 1 certify, as a result of my audit, that
“and Balance Sheet are properly drawn up so as to exhibit a true
e of affairs of the Wildlife Institue of India according to the best of
given to me and as shown in the books of the organisation.

redla

Principal Director of Audit
Scientific Departments
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S AS ON 31-3-98

& 8 ) PERMANENT ASSET
m
3 OPENING ADDITIONS TOTAL
G S PARTICULARS BALANCE DURING
ST 2 THE YEAR
7 § 5
- 6607214.65 0.00 6607214.65
:‘5 UWD.S 2432709.00 0.00 2432709.00
fig IF'EE plantations 2354350.15 0.00 2354350.15
campus Development 3507366.31 477707.00 3985073.31
Lab equipment 1261699.07 1961.00 1263660.07
Fumiture & Fixtures 7839752.69 17280.00 7857032.69
Vehicle 5194690.21 431557.00 5626247.21
Library books 7805195.28 851908.00 8657103.28
Office Equipment 3613512.90 224866.00 3838378.90
Camp Equipment 526129.34 0.00 526129.34
Photographs & Photos 1205462.20 397008.00 1602470.20
e equipment
= Materials and supplies 3863727.95 0.00 3863727.95
g j Educational films 1080432.35 0.00 1080432.35
S Joumals & Periodicals 9827438.00 2323839.00  12151277.00
3 2 - Training equipment 16908499.24 2512073.00  19420572.24
= o ::) & Boundary Wall 1446200.59 0.00 1446200.59
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