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B.Venkataramani

RS ELCED
gafaz &ar Iaa
AT, TR - 781011

GENERAL MANAGER
NORTHEAST FRONTIER RAILWAY
MALIGAON, GAUHATI-78101 1

D.0O.No.BV/Misc/79 October 29, 1979,

Dear Shri Deb = Roy,

While acknowledging receipt of
your letter dated 24.10.79, I thank
you most sincerely for the very good
arrangements made during my stay at
Manas Rest House. The staff of the
Rest House looked after us well, I
would like to convey my special
thanks to Shri Choudhury who was
detailed to look after us and who
explained to us the various projects.
We do hope that it will be possible
for ué to make another trip in
January'80 when you are there.

With regards,

Yours sincerely,

(B.Venkataramani) —

Shri S.Deb Roy, I.F.S.,
Field Director,

Project Tiger, Manas,
Barpeta Road,

Assam.




UNION INTERNATIONALE POUR LA CONSERVATION DE LA NATURE ET DE SES RESSOURCES
INTERNATIONAL UNION FOR CONSERVATION OF NATURE AND NATURAL RESOURCES

Avenue du Mont-Blanc Télex/Telex : 22618 iucn ch Télégrammes/Telegrams :
CH-1196 Gland - Suisse/Switzerland Tél./Tel. (022) 64 71 81 lucnature, Gland

Référence/Reference : JWT/sr/l

Sanjoy Deb Roy
Field Director
Project Tiger
Barpeta Road
Assam

India

26 February 1985

Dear Roy,

It was a pleasure to see you again in your own niche in Manas. My time
there was short but intensive and I thank you most sincerely for the
programme you had for me. Manas is certainly a reserve of universal
significance and we will do all we can to present it to the World
Heritage Committee in the most favourable light.

I now await the slides of the reserve plus some from Kaziranga and the
management plan. Attached is a brochure on the World Heritage Convention
that you can use with the appropriate person in Bhutan, as we discussed.

Thanks again for your hospitality and save a mahseer for my next visit.

Sincerely yours,

x/) /L((I/

James Thorsell
Executive Officer
CNPPA

(dictated by Dr. Thorsell
signed in his absence)




« Deb 'RG)/, TaFad sy
Director,
Project,




WIMCO LIMITED
P. O. DHUBRI

( ASSAM )
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March 14, 1385,

Dear fMre. Deb Roy,

Our Match Division General [Bnager
Mr. Jagjeet Singh is visiting Dhubri next week.
He is very keen to make a visit to Menpes. 1 shall
ba extremely thankful to you if you kindly allow
us use of two gocd rooms 2t Menas Guest House for
one night on Saturday, the 23pd Merch, 1985,

e propose to : lanas on 23rd early
evening and leave on 24 in the afternoon. O
Sri P.K.Sen Gupta wi ing you in this
connection for necess-ary uctions from you., I

for you to accommodate

Uus »

Indeed it will be a pleasure for us if you
and your femily join us for dinmer on 23rd night
at Menas; altermately if this is not possible, please
join us for lunch on Sunday, ths 24th, You have
been promising me sone time back at Menas but somehow
it could never materialise and I do hope that this time,
vou will keep up your word,

With kind regards,

Mre Sa Deb Roy, IF «Sa,
Field Director,

Tiger Project,

Barpeta Road,
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Copy to ShriJg.Deb Roy, Field Director, Manas Tiger
Project and Shri P.Lahon, Director, Kaziranga HNational
Park for information. A copy of the write-up is enclosed,
They are requested to go through it and add any infor-
mation that may be deemed to be necessary (particularly
regarding endemism and faunal aspects).
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December 14, 1993

Shri Kamal Nath

Minister of State for Environment & Forests,
Paryavaran Bhavan,

C.G.0. Complex, Lodhi Road,

New BDelhy =110 003

Dear Kamal Nathji,

*
I had been bothering you time and again about the happenings at
Manas, which has experienced unparalled vandalism during the past
5 vears or so. But it appears to me that nothing has so far been
done to improve the situation there. The wildlife/forest authori-
ties have so far failed to establish any semblance of their
authority on this Park and in reality the area has virtualily
turned into a sanctuary for the armed misa@rfants. The wildlife
staff and whatever armed police that i1s available for protection
of Manas 1s huddled up outside the c¢ore area on static duty,
leaving the entire Park at the nurcy of the milktitants. The moral
of the field staff is at the bottom and leadership seems to be
sadly lacKking.

Poaching is reported to be the order of the day. The 1initial
thrust of poaching had been borne by the Rhino and reports say
that this species 1is virtually on its way out from Manas. Other
species like deer, wild boar and buffalo etc. are also being
hunted simultaneously.

But today a friend of mine from Assam informed me over phone that
close to 40 tigers have been Killed in Manas during the last 3
months or so. This sudden spurt in Tiger poaching, reports my
friend, 1s mainly for the bone trade, whic¢h is being utilised by
the millitants for their questionable  objectives. It 1is also
reported that even valuable trees are now being felled 1in the
core area, which means the most important aspect of conservation-
the natural habitat is also now being massacred.

I am unable to believe that when the most important mega diversi-
ty area of bio-diversity conservation of this-:ceuntry 1s being
abused and raped by a milfitant group, the government should look
on helplessly, be it a political problem or otherwise. If Haza-
ratbal and Kashmir is important to Indians, Manas 1s also so, and
amy be even more, in another context and for anpther T1eason,
which is probably more pgrtinent to the humanity. I am.sure with
your dynamism, you will be able to find a way to save Manas, at a
point ot time when biodiversity conservation is a serious global
concern and India hopes to show the way, at least to the develop-
ing world. Saving Manas should be, I feel, taken up as a national
1ssue and there should be no holds barred in fighting the prob-
lem, =

I would again suggdest to you to consider posting some army con-




tingents at Manas for practifing "jungle warfare'. Such army
groups may train/practice there under the overall supervision of
the Field Director. All the Wildlife field ctaff may assist the
army men, when they camp inside the Park. Usually such training
Or practiece of the army 1s for 6 to 8 weeks. So the army units
may Keep changing, as their period of training: finishes " 1 am
positive this will bring out the desired effect.

Posting of armed Police on static duty is of just no use for
protecting the wildlife of a National Park. And even when such
force ' was on duty at the Range H.Q. of Banshari, the Range Of-
fice¥¢{ was very nearly killed by a group of armed miscreants and
the Range office ransacked and looted, without any obstruction.
The Bodo movement is gaining fresh momentum, as Per press reports
and so things don't show any possible signs of improvement in
near future. I don't therkfore think that without posting the
army into Manas, there remains any change of saving this area and
its huge biodiversity. Whatever informations are available from
various sources about Manas needs to be :verified immediately as
there seems to be no offical admission or dgnial about these
reports.

With kind regards

Yours sincerely

S.  DEB ROY
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WWEF - INDIA
Secretariat (Delhi)
P. O. Box 3058

WWF World Wide Fund For Nature-India 1749, ool Eetye
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New Delhi- 110 003

20 September 1994
CON/NCC/36-B

'DQMM.Q?JO&ja

Sub : National Conservation Congress (NCC)

In 1994, WWF India completes 25 years of service to the cause of promoting harmony
between humankind and nature. The finale to the anniversary celebrations in November
1994 will be the first WWF India National Conservation Congress. This forum will discuss
critical environmental issues facing the country today with particular reference to WWF
India’s Mission and Programmes.

The National Conservation Congress of WWF India will be held in New Delhi during
21-23 November 1994. The programme of the Congress has now been nearly finalised, and
we shall shortly be sending you the details in this regard. Four concurrent seminars on
“Biodiversity Conservation”, “Education and Awareness”, “Population, Development and
Environment”, and “Industry and Environment” will be held during the Congress starting at 4
pm on 21 November 1994 at the Ashok Hotel, New Delhi.

The Biodiversity Seminar will be divided into four concurrent sub-groups on 22
November 1994 to discuss issues relating to NGO Support Programmes, Local Community
Participation Efforts, Information Needs, and the National Biodiversity Alliance. We would
request you to deliver a talk of 15 minutes on the “Manas National Park” during the
deliberations of the sub-group on the National Biodiversity Alliance. We have selected this
topic to highlight the priority action points identified for the protection and biodiversity
conservation of the Manas National Park.

We also propose to bring out Proceedings of the Congress that would include the
papers presented during various sessions. As the time available for the presentations is rather
limited, details of the topic could be covered in the paper. I would, therefore, request you to
also prepare a paper on the subject for publication in the Proceedings. In the meanwhile,
kindly send us the abstract of your paper so that we have a fair indication of the issues to be
covered during your talk.

Contd....2

TRUSTEES

Dr M.S. Swaminathan, President Lt Gen Baljit Singh, AVSM, VSM (Retd)
Mr S.P. Godrej, Vice-President Dr Dhrubajyoti Ghosh

Dr Ashok Khosla Mr D.M. Sukthankar

Dr Amrita Patel Mr R. Rajamani

Mr S.S. Ramachandra Raja Justice Leila Seth

Mr G.M.S. Mann Mr A.K. Mahindra

WWF-India Secretariat:
ww.. 172-B, Lodi Estate, Max Mueller Marg, New Delhi-110003 Tel: 462 7586, 461 6532, 469 3744 Grams: PANDAFUND DELHI
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I look forward to your early response.

With regards,

Mr. S. Deb Roy
24/4 Type V

Lodi Complex
New Delhi 110 003

Yours sincerely,
r\%& L{Vﬂ >€ fg
Rashmi De Roy :
Bio-diversity Seminar Coordinator
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About WWF-India

The World Wide Fund for Nature-India (WWF-India),
formerly known as the World Wildlife Fund-India, was
established in 1969 as a charitable trust under the
Bombay Public Trusts Act of 1950. Today, WWE-India
is a premier conservation NGO of the country with a
network of State and Divisional Offices spread across
the country. Its Secretariat is in New Delhi. The
organisation is part of the WWF family worldwide,
consisting of 28 National Organisations. A coordinat-
ing International Secretariat, the WWEF-International,
is located at Gland in Switzerland.

Over the years, WWE-India’s perspective has broad-
ened — from protecting particular species of wild
fauna to encompass conservation of habitats and
eco-systems and nature conservation and environ-
mental protection in general.

In 1989, the WWF family worldwide articulated a new
Mission and Strategy statement in recognition of the
increased complexity of the contemporary conser-
vation challenges facing the world. WWE-India
adopted and broadened this Mission statement to
suit India's specific ecological and socio-cultural

circumstances

THE MISSION STATEMENT

"The promotion of nature conservation and environ-
mental protection as the basis for sustainable and
equitable development.”

WWE-India has five broad programme areas, which
together address the goal of "ecologically sustain-

able development.’

®m Promoting India’s ecological security

Conserving biological diversity
m Ensuring sustainable use of the natural resource

base
® Minimizing pollution and wasteful consumption

m Promoting sustainable lifestyles
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- FIRST WWF - INDIA
NATIONAL CONSERVATION CONGRESS
1994

Objectives

The main purpose of the Congress is to provide a
forum for all those concerned to deliberate on the
environmental situation in the country and the con-
servation programme of WWF-India in relation to ifs
Mission. It would also take up critical issues like Popu-
lation, Education and Awareness, and the Role of
Industry, which by their very nature impinge on the
area of "ecologically sustainable development." This
will enable WWF-India to develop its priorities for the
next decade and give it a strong sense of direction.

WWEF-India is holding its first National Conservation
Congress on 21-23 November, 1994, in its 25th anni-
versary year, as a major event. It will mean the
involvement of all agencies and individuals who are
seriously concerned with conservation, Besides the
benefit to WWF-India and other conservation agen-
cies, the event is likely to attract substantial media
attention, and thereby bring to the forefront the
issues which require urgent public debate.

Programme

The Congress will be inaugurated by the President of
India and the valedictory function will be addressed
by HRH Prince Philip, President, WWF-International.

The main themes to be addressed during the Con-
gress are:

B Biodiversity Conservation

B Education and Awareness

B Population, Development and Environment
B |Industry and Environment

Also scheduled for the occasion isthe formal dedica-
tionofthelGCMC (Indira GandhiConservation Moni-
toring Centre), to be developed as a national data
centre and facility on the biological diversity of India.




Participation

Participation will be by invitation. About 500 del-
egates from India and overseas are expected. They
will represent a wide cross-section of persons con-
cerned with environmental protection and nature
conservation. Besides WWF-India Trustees (past and
present), officials and eminent conservationists, rep-
resentatives of political parties, industry, frade unions,

the farming community, scientists, educationists,

research institutions, NGOs, government agencies
and departments are expected to attend.

VENUE AND DATE
AS‘\M’» Uff&@ N e IQrJ[M
E{conference facitity)
L@%%%MM%

21, 22, 23 November, 1994

For more information please conftact:

Secretary General / Coordinator (NCC)
WWF-India Secretariat, 172-B, Lodi Estate,
New Delhi-110003

Phones: 4691761, 4616532, 4691762
4691770, 4691764, 4693744

Fax : 91(11)4626837
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GOVERNMENT OF INDIA
MINISTRY OF ENVIRONMENT & FORESTS
ANNEXE NO. 5, BIKANER HOUSE,
SHAH JAHAN ROAD, NEW DELHI-110011
aRr:
DIRECTOR, PROJECT TIGER Telegram: PARYAVARAN, NEW DELHI
§ :
Telephone:
m:
Telex: W-66185 DOE IN FAX: 4360678

384428

D.0O.No. 1(20)-2/94-PT(Pt.) dated; the l2th Jan., 1995

Dear Shri Deb Roy,

Kindly refer to the letter of the M.E.F. NO.
1-19/93-PT regarding monitoring and updating of
information about Manas for information of UNESCO.

An early action is requested.

Regards,

Yours f$incerely,

thoh/

sShri S. Deb Roy

Member,

Steering Committe, Project Tiger,
Type V., B"4/24[

Lodi Road Complex,

New Delhi.
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INDIA - Assam

NAME Manas Sanctuary

IUCN MANAGEMENT CATEGORY IV (Managed Nature Reserve)
' X (World Heritage Site; Criteria

LS TRSGRT B o))
BIOGEOGRAPHICAL PROVINCE 4.09.01 (Burma Monsoon Forest)

GEOGRAPHICAL LOCATION The sanctuary lies in the districts of
Barpeta and Kokrajhar, 4lkm north of Barpeta Road township. It
spans the Manas River and is bounded to the north by the
international border with Bhutan, to the south by the populated
regions of North Kamrup and to the east and west by forest
reserves. The sanctuary, which includes part of Manas Reserve
Forest and all of North Kamrup Reserve Forest, constitutes the
core of Manas Tiger Reserve which lies in the forest divisions of
Kachugaon, Haltugaon, Western Assam Wildlife and North Kamrup.
26937'-26950'N, 90245'-91215'E

DATE AND HISTORY OF ESTABLISHMENT Manas (previously also known
as North Kamrup) was declared a sanctuary on 1 October 1928,
parts-of it having been notified as reserved forests in 1967 and
1927. It was established as the core of the Manas Tiger Reserve
with effect from April 1973. Designated a World Heritage site in
December 1985. Upgrading of the sanctuary to national park
status is being considered (Deb Roy, n.d.).

AREA The sanctuary comprises 39,100ha of the 283, 712ha Manas
Tiger Reserve. In 1971, 80%ha from the sanctuary was allocated
for a seed farm. Manas Sanctuary is contiguous with Royal Manas
National Park (65,800ha) in Bhutan.

LAND TENURE State
ALTITUDE Ranges from 40m to 150m (Deb Roy, n.d.).

PHYSICAL FEATURES Lying in the foothills of the Outer Himalaya,
the area is low-lying and flat. The Manas River flows through
the western portion of the sanctuary, where it splits into three
separate rivers, and joins the Brahmaputra some 64km further
south. - These and other rivers running through the tiger reserve
carEy-an.enormous amount of sSilt and rock debris from the
foothills, resulting from the heavy rainfall, fragile nature of
the rock and steep gradients of the catchments. This leads to
the formation of alluvial terraces, comprising deep layers of
deposited rock and detritus overlain with sand and.-soil of
varying depth, shifting river channels and swamps. The northern
portion is represented by the 'Bhabar' formation, which is very

WCMC/UNESCO Draft World Heritage Database, March 1994




foorous due to the deep deposits of coarse detritus overlain by
sandy leam and then a thin layer of humus. The 'Terai' tract in
the south consists of fine alluvial deposits with underlying
pans. Here, the water table lies very near to the surface. The
area of the Boki basin, in the west of the sanctuary, is
sometimes inundated during the monsoon but never for very long
due to the sloping relief. Mortality to wildlife is negligible
as animals are able to stake refuge on islands of high ground
(Anon., 1974: Deb Roy, n.d.). {
CLIMATE The climate is warm and humid (up to 76% relative
humidity) with most rain falling during the monsoon season
(May-September). The mean maximum summer temperature is 372C and
the mean minimum winter temperature is 112C. Mean annual :
rainfall ranges from 3332mm at Batabari to 4489mm at Kachugaon,
based on 11 and 17 years of records, respectively (Anon., 1974;
Peb: Roy, n.d. ). :
VEGETATION The three main types of vegetation are:- (a) Tropical
semi-evergreen forests in the northern part of sanctuary, with
common trees including Aphanamixis polystachya,
Anthocephalus chinensis, Syzygium cumini, S. formosum, S.
oblatum, Bauhinia purpurea, Mallotus philippensis, Cinnamomum
tamala, Actinodaphne obvata; (b) tropical moist and dry deciduous
forests (the most common type), characterised by trees such as
Bombax ceiba, Sterculia villosa, Dillenia indica, D. pentagyna,
Careva arborea, Lagerstroemia parviflora, L. speciosa, Terminalia
bellirica, T. chebula, Trewia polycrapa, Gmelina arborea,
Oroxylum indicum, Bridelia spp.; and (c) extensive alluvial
grasslands in the western part of the sanctuary, comprising many
different grass species together with a variety of tree and shrub
species (e.g. Dillenia pentagyna, Phyllanthus emblica,
Bombax ceiba, and species of Clerodendrum, Leea, Grewia, Premna
and Mussaenda). The grasslands can be subdivided into wet
alluvial and highland savanna types. There is also a
considerable variety of aquatic flora along river banks and in
the numerous pools (Jain and Sastry, 1983). Dry deciduous
forests represent early stages in succession and are replaced by
moist deciduous forests away from water courses, which, in turn,
are succeeded by tropical semi-evergreen climax forest.
Grasslands cover about 50% of the sanctuary. Some 393 species of
dicotyledons, including 197 trees, and 98 species of
monocotyledons have been identified (Jain and Hajra, 1975; S.
Deb. Roy, pers. comm. ).

FAUNA A total of 55 mammals, 36 reptiles and 3 amphibians has
been recorded (Project Tiger, n.d.). Manas harbours by far the
greatest number (21) of India's Schedule I mammals of any
protected area in the country. Many are typical of South-east
Asian rain forest and have their westernmost distribution here.
Mammals include golden langur Presbytis geei (R), a recentCly
discovered endemic restricted to Manas and adjoining areas in
Bhutan and numbering approximately 305 in 1980, capped langur P.

WCMC/UNESCO Draft World Heritage Database, March 1994
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pileata, Hoolock gibbon Hylobates hoolock, clouded leopard
Neofelis nebulosa (V), tiger Panthera tiqgris (E), second largest
population in India with 123 recorded in 1984, leopard P. pardus
(V). golden cat Felis temmincki (I), fishing cat F. viverrinuns
leopard cat F. bengalensis, marbled cat F. marmorata xS
binturong Arctictis binturong, sloth bear Melursus ursinus CL).
wild dog Cuon alpinus (V), Ganges dolphin Platanista gqangetica,
Indian elephant Elephas maximus (E), with up to 2,000 in the
tiger reserve and more than 1,000 moving freely between Indian
and Bhutan Manas reserves, Indian rhinoceros Rhinoceros unicornis
(E), with about 75 individuals in 1980, pygmy hog Sus salwvanius
(E), swamp deer C. duvauceli (V), sambar Cervus unicolor, hog
deer.C. poxcinus, Indian muntjac Muntiacus muntijak, water buffalo
Bubalus arnee (V), probably representing the only pure strain of
this species in India, gaur Bos gaurus (V), giant squirrel Ratufa
indica, hispid hare Caprolagus hispidus (E) and Indian pangolin
Manis crassicaudata. ‘

Over 300 species of birds have been recorded including the
-threatened Bengal florican Houbaropsis bengalensis (E), great
pied hornbill Buceros bicornis, wreathed hornbill Rhyticeros

. undulatus and other hornbills. The Bengal florican population
was estimated at 34 for the whole tiger reserve in 1984 (Ali et
al., 1985) and 24 male territories were identified within the
wildlife sanctuary during 1988 (Narayan et al., 1989) . Pied
harrier Circus melanoleucos nested during 1988 and 1989, the
first confirmed record for India (Narayan et al., 1989).
Uncommon waterfowl species include spot-billed pelican Pelecanus
philippinensis, lesser adjutant stork Leptoptilos javanicus and
greater adjutant stork L. -dubius (Scott; 1989).

Reptiles include a variety of snakes (e.g. vine snake Ahaetulla
nasutas, flying snake Chrysopelea ornata, Assam trinket snake
Elaphe frenata and banded krait Bangarus fasciatus), gharial
Gavialis gangeticus (E) (possibly introduced from neighbouring
Bhutan or as a result of a captive breeding programme ), and
monitor lizard Varanus sp. Assam roofed turtle Kachuga
sylhetensis (K) has recently been recorded (Sarma, 1988).

CULTURAL HERITAGE Manas takes its name after the Goddess Manasa.
The surrounding area is inhabited predominantly by tribal people

(Deb. Roy:; n.d.).

LOCAL HUMAN POPULATION There is one forest village in the
south-east of the sanctuary, which it is proposed to dereserve
and enlist as a revenue village along with other contiguous
revenue villages (Deb Roy, n.d.). Some 54,000 people are
distributed among 144 villages in the buffar zone of the tiger
reserve (Anon., 1974); no relocation of these villages is

contemplated (Deb Roy, n.d.).

VISITORS AND VISITOR FACILITIES A forest bungalow at Mothanguri,

WCMC/UNESCO Draft World Heritage Database, March 1994




within the sanctuary, provides dormitory style accommodation for
persons. A number of rest houses and camp sites are also
avallable. The Tourist Department of Assam conducts tours,
including boat trips down the river and elephant rides. Angling
is permitted. Foreign visitors need a special permit to enter
the sanctuary. Some 32,860 people visited the area in 1983-1984.

SCIENTIFIC RESEARCH AND FACILITIES The vegetation has been
surveyed by the Botanical Survey of India (Jain and Hajra, 1975).
Censuses of tiger and elephant populations are regularly
undertaken by Project Tiger. The status of Bengal florican was
investigated in May 1984 (Ali et al., 1985). Students have
received lectures on the behaviour and ecology of wildlife.

CONSERVATION VALUE Manas is noted for its spectacular scenery,
with a variety of habitat types that support a diverse fauna,
making it the richest of all Indian wildlife areas. The
sanctuary represents the core of an extensive tiger reserve that
protects an important migratory wildlife resource along the West
Bengal to Arunachal Pradesh and Bhutan borders (Rodgers and

_ Panwar, 1988). Its wetlands are of international importance
(Seott, 1989).. It is also the single most important site: for the
future survival of pygmy hog and hispid hare (Oliver, 1980).
CONSERVATION MANAGEMENT The sanctuary is essentially a
wilderness zone and forms the core of the tiger reserve. The
rest of the tiger reserve is classified as reserve forest.
Normal forestry operations were carried out in the core area
prior to its designation as a sanctuary, but these were confined
mostly to the southern belt. Traditional hunting practices
persisted but without any noticeable adverse effects on wildlife
populations. Hunting ceased with the establishment of the area
as a sanctuary and very little logging has been permitted since
1950. The last timber operation took place in 1964. Much stone
was extracted from the area during the construction of the
National Highway in 1963-1964. Plantations were established
along the southern border to provide a buffer against
agricultural encroachment but this work ceased in 1977. Grazing
by livestock was phased out from 1963 to 1965. No exploitation.
is allowed in the sanctuary but tourists may visit the
Mothanguri-Bansbari area. Such restrictions do not apply to the
surrounding buffer zone of the tiger reserve, which is managed on
a multiple-use basis. Here residents are allowed to selectlvely
remove timber, collect firewood, cultivate land and graze their
domestic livestock. They benefit from inoculation of their
cattle, to prevent diseases being transmitted to the wildlife,
but this is offset by damage to their crops by elephants, wild
boar and deer (Anon., 1974: Deb Roy, n.d.). g

There is a management plan for the tiger reserve (Anon., 1973)
but this is being revised. International cooperative efforts

1
i
{
'

have been made by the governments of India and Bhutan to managei
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£ (Gavron, 1989) Teports that staff have been attacked, resulting
in one fatality, and that 30 of the 44 range posts have had to be
abandoned. At least six, but almost certainly more, Indian
rhinoceros, and at least four tigers, have been killed.
€ corpses of two large male elephants have been

- rge number of trees have been felled and the habitat
of species, such as golden langur, hispid hare and Pygmy' hog, has
been put at risk. Intervention to Protect the sanctuary by
either the Assam State Government or Central Government has been
‘delayed by a lack of available manpower and by political
e S RESTRESEY SRR B S T L T e e : S

O e RSk e S
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STAFF - Four forest rangers, two deputy rangers, 29 foresters, 12
head game watchers, 49 forest guards, 46 game watchers and 104
other staff administer the sanctuary (1986). Overall i
administration of the tiger reserve is the responsibility of the
field director. : ; ; f

—— e

BUDGET Rs 2,545,000 was allocated in 1989-1990 by the Government
of India under its rhino conservation scheme.

LOCAL ADDRESSES The Assam Forest Department is responsible for
the administration of the sanctuary. -
Field Director; Project Tiger, PO Barpetta Road, District
Barpetta, Assam 778 315 f
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Sub : National Conservation Congress (NCC)

We are delighted to receive your consent to making a presentation at the Biodiversity
Seminar. I know your aversion to “papers”. But please, Mr.Deb Roy, a 100 words abstract
will hardly take any time. We will be circulating all abstracts among participants. And we
will @e bringing out proceedings. How will we do without your full paper?

Any how, I am extremely pleased you will be delivering a talk. Please do try and do
the write-ups (abstract and full paper) too, for the sake of Manas!

With warm regards and thanks in anticipation.

Sincerely,

Bio-diversity Seminar Coordinator

TRUSTEES Lt Gen Baljit Singh, AVSM, VSM
Dr M.S. Swaminathan, President Dr Dhrubajyoti Ghosh

Mr S.P. Godrej, Vice President Dr Prakash Amte

Dr Ashok Khosla Mr D.M. Sukthankar

Dr Amrita Patel Mr R. Rajamani

WWEF-India Secretariat:
172-B, Lodhi Estate, Max Mueller Marg, New Delhi-110 003 Tel.: 462 7586, 461 6532, 469 3744 Grams: PANDAFUND DELHI




INDIINY

NEW DELHI TELEVISION
17th January, 1997

Dear Mr. Debroy,

[ am sorry for the delay in returning your report on Manas, 1 suddenly went on leave and have been out
of station till this week.

I trust your visit to the North-east was fruitful, I can only imagine what a formidable task it must be to
deal with the very intense and weighty pressures on Manas.

1 would love to visit there someday, to do a story and would me grateful if you would let me know of
any such possibility.

It was such a pleasure to meet and talk with you, and I hope we shall meet again soon.

With many thanks and best wishes for the New Year to you and your family,

Anisha Kumar Dang

New Delhi Television Limited
15-C, Anil Roy Road, Calcutta - 700 029. Tel/Fax: 4646010
Registered Office: W-17, Greater Xailash -I, New Delhi 110 008 (India)
Phone: (91-11) 6414814, 6462475, 6414831, 6413342 Fax: (91-11) 6461740, 6424164
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Conducted by
Nature Conservation Division.
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with
WWF Bhutan Programme
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August: 1993

PREFACE

Enclosed is a preliminary report on rapid biological assessments of
Manas National Park, the proposed link area in Shemgang, and the
proposed Black Mountains Nature Reserve, Bhutan.

A rapid assessment of biological inventory was conducted as part of
RGOB-WWF Project #6421, Survey & Identification of Conservation
Areas & Critical Habitats, and #9659, Protected Area Planning using
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priority areas in Bhutan to develop protected area management in
the country.
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EXECUTIVE SUMMARY

Bhutan has an extensive protected areas system; but it is not
representative of the diverse ecosystems in the countey: it falls
to include critical habitat, from national, regional and global
perspectives; and most reserves are not gazetted. Recognizing
these shortfalls, proposals to revise the existing system are now
under consideration, and an application for notification and
gazettement of a revised protected areas system has been made.

With the anticipated gazettement of this new protected areas
system, the Department of Forests of the Royal Government of
Bhutan, is looking towards preparing conservation management
plans, which are necessary to ensure that the reserves will be
properly managed to perpetuate biological diversity and habitat
integrity. However, information on species occurrences and
distributions in these protected areas, and of the socio-econonic
status of the human communities in and around them, is limited.
Thus, ecological and socio-economic surveys have been initiated
to collect the necessary baseline information.

Here, we review the rapid ecological surveys conducted in the
Royal Manas National Park, the proposed Black Mountains National
Park, and the proposed Manas-Black Mountains Link (together, the
Manas-Black Mountain reserve complex). The primary objectives of
the survey were to, a) rapidly assess species-richness and
habitat diversity in the reserve complex and evaluate its
conservation value to justify gazettement and, b) facilitate
subsequent detailed surveys for management plan preparation by
providing preliminary patterns of species distributions and
occurrences. Since travel and access to remote areas in Bhutan
is difficult and time consuming, these rapid surveys will help
optimize resource allocation during the extensive surveys.

The rapid surveys were conducted between February and May 1993.
They focussed on woody plants, birds, and large mammals. Despite
being rapid, and thus relatively cursory, 594 species of woody
plants, 332 species of birds, and 25 species of large to mid-
sized mammals were recorded from the reserve complex. The trends
in species-richness curves, however, indicate that the counts
will increase with more detailed surveys.

Several habitat types, related to altitude, are represented in
the reserve complex. There is considerable species turn-over
along the altitude gradient among both plant and bird species.
Few species of either taxa were shared between the different
altitude categories, (7 categories at 500 m intervals from <501
to >3000 m), considered in the analysis.

The link area has a mix of mammal species from the Palearctic and
Oriental zoogeographic realnms, contributing to the richness of
the fauna. Several mammals species found throughout the reserve
complex are listed in the IUCN Red Data Book.




1 INTRODUCTION

Bhutan is centered in an area designated as a global "Hotspot!
for biodiversity (Myers 1988). Straddling the ecotone of th
Palearctic and Oriental zoogeographic realms, Bhutan’s fauna
includes northern species such as the snow leopard, blue sheep,
takin, Himalayan bear, and wolf, as well as the Indo-Malayan
species in the south, among which are elephant, Indian
rhinoceros, tiger, leopard, sloth bear, water buffalo, gaur,
several species of deer and primates.

The flora, distributed across a topography with dramatic
variation in altitude, ranging from less than 200 m in the south
to over 4,000 m in the north, is also inordinately rich. Over
5,000 species of vascular plants are found in the country. These
also comprise of temperate and tropical species, and include
several hundred species of medicinal and horticultural wvalue
(Grierson and Long, 1983).

With approximately 57% of the country under natural vegetation,
Bhutan thus provides the best opportunity for long-term
conservation of the fauna and flora in this eastern Himalayan
"Hotspot". The cultural and religious traditions of the
Bhutanese people and the Royal Government’s policies advocate
conservation of nature and natural resources, enhancing these
opportunities. However, with development, (albeit restrained to
allow for conservation of natural resources), and a growing human
population, demands on Bhutan’s natural resources will inevitably
increase.

Although over 20% of the country is presently under a system of
national parks, sanctuaries, wildlife and forest reserves, the
system is not representative of the ecosystems and forest types
in Bhutan; does not include the most critical forest types
urgently in need of conservation from a national and regional
perspective; and the protected areas are not gazetted.
Fortunately Bhutan is still in a good position to adopt a long-
term conservation strategy by re-designing the protected areas
system to include large areas of forests in an ecologically
rational manner, and not have to perform a salvage operation as
in several other countries in Asia. Proposals to revise the
present system to make it more representative are being reviewed.
As part of this review process, baseline biodiversity and socio-
economic surveys are being conducted to evaluate the conservation
values of the proposed areas.




Overall, the reserve complex is rich in species composition and
has a wide array of habitat types ranging from tropical
grassland/savanna and broadleaf forest, to temperate broadleaf,
mixed, and coniferous forests. The high peaks of the Black
Mountain range could not be surveyed due to time and logistical
constraints, but they are known to contain alpine habitats and
permanent ice fields. The reserve complex includes the rich
eastern Himalayan subtropical and temperate broadleaf forests,
which are highly threatened elsewhere in the region.

This survey indicates that the conservation value of the proposed
reserve complex is immense. The protected status of the complex
will not stop at the Bhutan-India border, but will continue
southward into India with the Manas Sanctuary in Assam. This
transfrontier reserve has the potential to be among the more
significant protected areas on Earth.
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TERMS OF REFERENCE

The ‘WWF consultant, Dr. Eric D. Wikramanayake, was required to:

* conduct a biological inventory in the Royal Manas National
Park and the proposed Black Mountain Nature Reserve.

* provide field guidance to two survey teams and coordinate
activities in the field, train national counterparts and
assistants in different inventory techniques and methods of data
collection.

% compile and process acquired field data into a database for
management purposes.

* compile the findings of the two survey teams into a report
for presentation at a workshop following the field surveys.

* prepare and submit to WWF and the Royal Government of Bhutan
a draft technical report including the results of the biological
inventory, summary of training course, and any other findings of
his activities in the field.




2 BACKGROUND

2.1 Geography :

A mountainous kingdom of 46,590 sg km in the southern slopes of
the eastern Himalayas, Bhutan is bordered in the north by China,
and by India to the east, west, and south. The topography is
rugged, with mountains rising from less than 200 m msl in the
southern duars, to over 7,000 m in the north; all within a north-
south distance of only 180 km. Six major north-south directed
mountain ranges alternate with seven river valleys -- AmmoO
Chu/Torsa, Wong Chu, Mo Chu/Sankosh, Mangde Chu, Bumthang Chu,
Kuru Chu, and Kulong Chu, which flow southward into the
Bramhaputra River in Assam.

The mountains are geologically recent, steep-sided, and consist
largely of Pre-Cambrian and early Paleozoic gquartzite and gneiss.
Some sedimentary areas of limestone, dolomite, sandstone, and
shales are also found, especially in the Manas basin. Soils are
generally clay and loam, with good permeability and moderate
moisture retention. (see MacKinnon 1991 for more details).

2.2 Clinate

The climate is varied and greatly influenced by the topography.
The southern duars are tropical, whereas the north consists of
permanent ice fields and tundra. Although there is no
significant east-west gradient in rainfall on a country-wide
scale, there is a localized gradient due to the rain-shadows
imposed by the high mountain ranges on the monsooens. South-—west
monsoonal rains from June to September contribute to most of ‘the
annual rainfall.

2.3 Demography and Socio-Economic Trends

The population of Bhutan, estimated to be 600,000 for a density
of 13 persons per sq km, is growing at a rate of 2% per year (NES
1992). Forty percent of the population is below 15 years of age
(MacKinnon 1991). Better health care facilities, which will
reduce infant/child mortality and increase life expectancy, are
expected to increase the population growth rate unless population
control measures are implemented (NES 1992).

Oover 90% of the population is rural, and is engaged in
agriculture and animal husbandry (NES 1992). Because almost all
arable land is now under cultivation and livestock herds are
increasing in size and number (NES 1992), new agricultural lands
and pasture will have to come from forest lands, most of which
are steep and unsuited for such practices. The problem is
especially acute because tseri, a form of shifting agriculture,
is widely practiced, and livestock are allowed free-range
grazing.




2.4 Biogeography

2.4.1 Ecosystens
Several classifications of Bhutan’s ecosystems and forests exist.
Blower (1989) presents five eco-floristic zones based on Negi
(1983). These zones are primarily classified according to
distributions of vegetation types. MacKinnon (1991) proposed
nine biounits based on natural dispersal barriers, primarily to
. animals (Fig. 1)..  The barriers consist of east-west directed,
altitude-determined, habitat belts (which largely coincide with
Negi’s floristic zone boundaries). These are further divided
along north-south directed barriers in the form of three mountain
ridges in central Bhutan and two rivers in the south.

The biocunits are as follows:
HIM = West-central Himalayan zone
HIB = Eastern Himalayan zone (delineated from HIM by the
Kuru €hu) .
BHA = West temperate zone
BHB Sankosh temperate zone
BHC Mangde temperate zone
BHD East temperate zone
BRA West subtropical/tropical zone
BRB Central subtropical/tropical zone
BRC = East subtropical/tropical zone

MacKinnon (1991) also identified 15 habitat categories as
follows: Permanent Snow (GLA)
Barren exposed rock (ALX)
Alpine pasture (ALP)
Alpine scrub (ALS)
Fir forest (FIR)
Mixed coniferous forest (MCF)
Chir pine forest (CPF)
Blue pine forest (BPF)
Temperate scrub (SCR)
Broadleaf/Conifer forest (BCF)
Upper hardwood forest (BCF)
Lower hill forest (LHF)
Tropical lowland forest (TLF)
Forest on limestone (LIM)
Savanna/grassland (GRA)

2.4.2 Fauna

Because Bhutan straddles the ecotone of the Palearctic and
Oriental zoogeographic realms, the country has extremely rich
mammalian and bird faunas. Over 160 species of mammals are
expected to occur in Bhutan (MacKinnon 1991). These include
several large mammal representatives from the Palearctic fauna,
such as the snow leopard, blue sheep, takin, Himalayan bear, and
wolf to the Indo-Malayan species such as the elephant,
rhinoceros, tiger, leopard, sloth bear, water buffalo, gaur,
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several species of deer and primates.

About 800 birds are expected to occur in Bhutan (MacKinnon 1991) .
As with the mammals, the birds also consist of Palearctic and
Oriental elements. Several of the resident species are
altitudinal migrants, moving up and down the mountains within
Bhutan depending on the season. Bhutan also provides important
nesting and wintering grounds for regional migrants, most
noteworthy being the endangered Black-necked crane which winters
in Phobjika and Bumdaling.

Among the other vertebrate taxa, the reptiles, amphibians, and
fishes are poorly documented. Since the mountain ranges present
formidable dispersal barriers and extreme, varied, habitat types,
detailed surveys may well reveal new endenmic species.

Of the invertebrate groups, the butterfly fauna is extremely

rich, but needs to be inventoried in detail. Butterflies can
also be used as an indicator taxa for subsequent biodiversity
surveys.

2.4.3 Flora

The flora, distributed across a topography with dramatic
altitudinal variation is also extremely rich. Over 5,000 species
of vascular plants have been recorded in the country. These
comprise mostly of Southeast Asian-Malaysian and Himalayan-
Chinese-Japanese elements, with contributions from other diverse
sources such as the Deccan, Tibetan, Euro-Siberian, and Arctic-

Alpine elements, (Grierson and Long 1983); all of which add to
species-richness and diversity. Several hundreds of these plant
species are of medicinal and horticultural value.

3 CONSERVATION

3.1 National Policy

The Royal Government of Bhutan places high priority on conserving
its forests, wildlife, and other natural resources. As part of
this policy, development is cautious and deliberately slow-paced
so as to not compromise environmental integrity. Moreover, the
religious and cultural traditions of the Bhutanese people also
prescribe a conservation ethic. However, trends in other Asian
countries with similar religious and cultural traditions have
shown that in the face of necessity and limiting resources it is
extremely difficult to prevent over-exploitation and abusive use
of natural resources. Although Bhutan is still a long way from
such a situation, it is not too early to reinforce the
conservation policy with a system of effective protected areas
representative of the country’s diverse ecosystems.




3.2 Forest Cover

Almost 57% of the country is still under natural forest cover.
Of this, about 13% consists of eastern Himalayan temperate
broadleaf forest, (MPFD 1991), which is threatened elsewhere in
the region. Bhutan presents the best, and possibly the only,
chance to conserve ecologically viable tracts of this, species-
rich forest unique to the eastern Himalayas.

3.3 Protected Areas System

Although Bhutan has designated approximately 20% of the country
for conservation, as national parks, sanctuaries, wildlife
reserves and reserved forests (Fig. 2), there is no provision for
a protected area with status other than a Reserved Forest under
the Bhutan Forest Act of 1969. Therefore most of the protected
areas gain their status in name only. However, the new draft of
the Forest and Nature Conservation Act (1993) will include a
provision for gazetting other IUCN designated protected area
categories.

Furthermore, the present system of protected areas, though
extensive, is not representative of Bhutan’s major ecosystems.
As the system now stands, the forests in the extensive temperate
zone spanning the central region of the country (i.e; BHA, BHB,
BHC, and BHD; Fig 1) remain unprotected.

Several proposals have been made to amend the present system by
including reserves across the central part of the country,
(Blower 1989; MacKinnon 1991), complete with east-west
representation (MacKinnon 1993). The proposals include
establishing and linking the Black Mountain National Park with
Manas National Park in the south to create a large reserve
complex. This reserve complex is designed to protect a
continuous gradation of habitats ranging from savanna and
tropical broadleaf forest in the southern duars, to alpine and
permanent ice fields in the high peaks of the Black Mountain
range. The reserve complex will include a large area of
temperate broadleaf forest, and will offer protection to the many
.-altitudinal migrant species in this habitat. The global
significance of this protected area is emphasized by the
suggestion that it may even merit World Heritage Site status
under the UNESCO World Heritage Programme (MacKinnon 1993).

Bhutan is classified as a high conservation potential-low
conservation threat country (Dinerstein and Wikramanayake 1993)
because of the large extent of intact forest cover still
remaining and the low threat from anthropogenic sources.
Therefore, a well-planned, ecologically viable protected areas
system is still a feasible concept. Such a system would not only
be of national significance, but of regional and even global
importance as well.




4 BIODIVERSITY SURVEYS

The surveys were conducted from February to May 1993 in the Royal
Manas National Park/Mountains National Park complex, extending
across the Shemgang and Tongsa Districts. Socio-economic surveys
of enclaves and villages in and around the reserve complex were
also conducted concurrently.

4.1 Objectives
The primary objectives of the surveys were:

* to assess species-richness and habitat diversity in the
reserve complex to evaluate its conservation value and
facilitate the notification/gazettement process.

to collect baseline information on biodiversity and
species distributions within the reserve complex to
facilitate detailed surveys which are to follow. Since
travel and access to remote areas in Bhutan are
difficult and time consuming, these rapid surveys will
help optimize resource allocation. The detailed
surveys will be designed to prepare management plans
for the reserves.

4.2 Survey areas

The survey areas included Manas National Park, the area extending
from Edi (Dalim) to Nobji, via Tshobrang, Pongchela, Zurphey and
Tingtibi, and Phobjika to Tarana via Gangphey, Gele La, Lawa, and
Ada (Fig. 3). The transects covered several different habitats
and vegetation types found in the reserve complex (Table 1).

Some transects had to be established outside the proposed
boundaries due to logistical constraints. But the vegetation
types within the park boundaries extend outside the boundaries to
the survey area. Therefore, species compositions in the
respective vegetation types are expected to be similar within the
boundaries, and can be determined by proxy.

-4.2.1 Manas National Park

The park is located in the Central and East Subtropical Biounits
(BRC, BRB), and is a transfrontier reserve with the adjacent
Manas sanctuary in Assam, India. Habitat consists of
grassland/savanna, tropical lowland forest, upper/lower hill
forest, and limestone forest (MacKinnon 1991). The park contains
numerous large mammal species, including elephant, rhino
(probably now extinct from the park), sloth bear, tiger, leopard,
gaur, buffalo, sambar, hog deer, barking deer, and the endemic
golden langur. Over 360 species of bird species have been
confirmed from the park (MacKinnon 1993).

4.2.2 Black Mountain National Park
The Black Mountains range is the largest of the six north-south
directed mountain ranges in Bhutan. The proposed reserve will
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incorporate a wide array of habitats found there, from permanent
ice fields, alpine lakes and vegetation, to coniferous and
temperate broadleaved forests.

4.2.3 Manas-Black Mountain Link

The 1link area connects the proposed Black Mountains National Park
with Manas National Park (Fig. 2) to protect a continuous habitat
gradient from tropical forest/savanna in the southern Duars,
(which extends into the Indian Manas Sanctuary), to permanent ice
fields in the high peaks of the Black Mountains range. It is
also expected to protect a large extent of eastern Himalayan
temperate broadleaf forest.

0

4.3 Taxonomic Categories Chosen for the Survey

4531 Plants

Woody plants were chosen as indicators of biodiversity because,
a) they are easy to inventory and identify, b) plant
distributions are influenced by altitude, which is a key
environmental variable in the reserve complex, and c) vegetation
will serve to classify the several habitat types expected to
occur within the reserve.

4.3.1.1 Field Methods

The methodology employed for the vegetation surveys was adapted
from the "GRADSECT" (gradient-directed transect) method. This
method is primarily designed to determine floral diversity in a
systematic manner, allowing for correlations between plant

communities and physical parameters which may contribute to
species-richness, species-turnover, and distributions.  The
transects are established to include strong environmental
gradients to increase variation between plots per transect within
a region, thus maximizing the information gained relative to
expenditure of time and effort.

The method consists of establishing line-transects oriented along
the environmental gradient which contributes most towards
diversity and species-turnover -- in Bhutan this would be
elevation. Sampling plots are spaced out at regular intervals
along the transects. Ideally, transects should be selected using
topographical and land-use maps, satellite imagery, etc. These
would aid in locating and orienting the transects to ensure that
all forest/vegetation types are included.

Transects need not follow a straight line, but can change
direction to maximize variability between plots and to
accommodate accessibility. Changes or direction modifications
can be made even during ‘on the ground’ surveys, because the
primary objective is not to conduct a census, (which reguires a
random or stratified/random site selection to avoid bias), but an
inventory seeking to maximize species records.




The choice of plot size and shape can depend on the terrain,
species diversity, species size, and other logistical and
biological considerations; we chose to use circular plots,
m in area, spaced at either 250 m or 500 m along the line
transects. Choice of inter-plot distance depended on the slope
and species-richness; i.e., on steep slopes where species-
turnover is expected to be high, or in species-rich habitats, we
used an interplot distance of 250 m. However, in depauperate
forests the inter-plot distance was extended to 500 m.

500 5

All trees >10 cm DBH in each plot were identified and counted.
Smaller plants were recorded as being present if encountered in a
plot. Samples of species which could not be identified in the
field were brought back to Thimphu for subsequent identification.
The physical location of each plot was geo-referenced with a GPS
unit (Geo-Positional System). Several physical parameters
pertaining to ‘each plot, including altitude, aspeckt, slope, and
ground cover type and percentage were also recorded (Appendix I).

Since time was a constraining factor, some transects were
established along trails; however, most trails were narrow, with
relatively little disturbance to the adjacent vegetation.

4.3.1.2 Data Analysis

Because altitude is an important environmental variable
determining species and habitat distributions in Bhutan,
distribution of plant species was analyzed by altitudinal
categories. We chose increments of 500 meters to categorize the
altitudes as follows:

the

Altitude
Altitude
Altitude
Altitude
Altitude
Altitude
Altitude

Category
Category
Category
Category
Category
Category
Category

(acCl) = < 501
)

(AC2

(AC3)
(AC4)
(AC5)
(AC6)
(AC7)

501-1000
1001=1500
1501=2000
2001-2500
2501 -3000

> 13000

The plots were distributed among the seven altitude categories
regardless of transect number and the number of plant species per
altitude category was plotted. Species-richness curves,

(i.e., the cumulative number of new species recorded from each
successive plot vs. the number of plots) were made for each
altitude category. The cumulative number of new plant species per
plot was also graphed with plot altitude for Transect 9.

Similarity matrices were constructed to determine the extent to
which plant species are shared by altitude categories.

Similarity indices were calculated for both total number of plant
species shared between altitude category pairs, and for the
percent species shared.

The number of shared species was calculated by simply determining
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how many plant species from AC; are found in AC;, where AC; 1is
altitude category ‘j‘, and ACi is altitude category 3’.

The percent of shared species was calculated as;

5p; . *100
(SP;+SP;)

where SP; is number of species shared by AC; and AC, and (SP;+SP))
is the total number of species identified from AC; and AG;.

4.3.1.3 Results

A total of 15 transects were sampled (Table 1). The transects
covered several habitat types, including grassland/savanna,
tropical broadleaf forest, subtropical broadleaf forest,
temperate broadleaf forest, and coniferous forests. The alpine
habitat on the peaks of the Black Mountain range could not be
sampled because of inaccessibility.

A total of 447 species of trees, 147 species of smaller woody
plants, and several other species including herbs, lianas,
epiphytes, etc. were recorded (Appendix II). Of these, 36% oOf
tree species were found in plots <501 m (AC 1), 27-31% were found
in the three categories spanning 501-2,000 m (AC 2,3,4), 24¢
between 2,001-2,500 m (AC 5), and 9-6% species >2,500 m (AC 6,7;
Fig. 4; Table 2). Shrubs showed a similar overall trend, with
fewer species in the higher elevations. The greater number of
non-tree species in the lower elevations, suggest that the
forests below 2,000 m are more stratified and complex, with an
understory, epiphytes, and lianas.

Of the 447 tree species, 256 were confined to a single altitude
category, 144 were distributed in two categories, 32 across
three, 12 in four, and 3 were found in five categories. No
species were distributed across more than five categories. Thus,
most species had restricted distributions along the altitude
gradient.

Some of the commonest tree species in the respective altitude

categories were:

AC 1 -- Polvalthia sp , Macaranga denticulata, Mallotus
philippensis, Albizia sp., Lagerstroemia parviflora, Amoora
wallichii, Duabanga grandiflora, Pterospermum acerifolium,
Semicarpus anacardium, Sterculia villosa, Dillenia
pentagyna, Bombax ceiba, Cofea bengalensis, Rhamnus sp.

—— Macaranga denticulata, Duabanga grandiflora, Pterospermum
acerifolium, Polyalthia sp, Ostodes paniculata, Castanopsis
tribuloides, Pinus roxburgii, Albizia procera, Lithocarpus
elegans, Carva arborea, Dillenia indica, Amoora wallichi,
Bombax ceiba, Calamus sp., Musa sp., Cofea bengalensis,




Murraya exotica, Rosa sp., bamboo.

-- Ostodes paniculata, Pinus roxburgii, Lyonia

ovalifolia, Macaranga sp, Quercus griffithii, Maesa chisia,
Schima wallachii, Alnus nepalensis, Castonopsis indica,
Quercus lanata, Rhododendron arboreum,

Musa sp., Laportea sp.

—— Castanopsis tribuloides, Pinus roxburgii, Lyonia
ovalifolia, Quercus griffithii, Maesa chisa, Schima
wallachii, Quercus glauca, Quercus lanata, Englehardia
spicata, Eurya cerasifolia, Rhododendron arboreum, Inula
cappa, Musa sp., bamboo.

-— Castanopsis tribuloides, Pinus roxburqgii,

Lyonia ovalifolia, Quercus lanata, Quercus lamellosa,
Rhododendron arboreum, Brassiopsis sp., Gaultheria
griffithiana, bamboo.

—-- Betula utilis, Juniperus recurva, Pinus wallichiana,
Tsuga dumosa, Acer campbelli, Rhododendron arboreum,
Rhododendron virgatum, Rosa serica, Berberis aristata,
Berberis griffithiana.

—- Rhododendron falconeri, Rhododendron hodgsonii,
Rhododendron lepidotum, Abies densa, Betula utilis,
Berberis aristata, Sarcococca hookeriana.

The species compositions of altitude categories indicate that the
distribution of habitat types, (after MacKinnon 1991), within
them as follows: TLF 1in AC 1,2

LHE 1in 2€

UHF in AC 4,

BPF in AC

FIR in AC & 7

Furthermore, savanna/grassland (GRA) was also present in AC1l.
-There was mixing of conifers and temperate oaks (BCF) in AC 5.
Patches of Chir pine forest (CPF) and Mixed Coniferous Forest
(MCF) were found in AC 3,4,5, and in AC 6,7, respectively.

Sixty-one plots from eight transects were located in AC 1. The
number of plots in altitude categories 2,3, and 4 were similar,
(44, 40, and 44, respectively), but the number of plots for AC 5
(25 plots), AC 6 (19 plots), and AC 7 (11 plots) were much less.
The decrease in survey effort in the higher elevations is partly
a function of lesser land area above 2,500 m to be surveyed;
however, the disparity in survey effort across the altitude
categories must be borne in mind when interpreting the results.

The species-richness graph for AC 1 indicates that even though
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the percentage of new spec1es added in the last few plots was
less than 5% of the running total, new species were consistently
belng added ta the tally (Fig. 5). - The number of new tree
species added with each new plot fell below the rate of addition
of all woody plants. Thus, towards the latter, the new species
being added consisted mostly of shrubs, epiphytes and other
smaller plants. For the other altltude categories, the species-
richness curves were steep during the initial plots, with a trend
to asymptote quickly. This was especially apparent among the
higher altitude categories. However, with each new transect
there was an initial rapid increase in the number of new species
recorded (Fig. 5). Therefore, we recommend that during
subsequent surveys the transects can be made shorter, but should
be widely spaced and stratified by altitude and vegetation type.

The similarity matrices indicate that very few species are shared
among the different altitude categories. The highest percentage
of shared species is between AC 1 and 2 with 18% (Table 3).
Altitude categories 2,3,4, share between 11-12% of species
amongst them. Only 2% of the species are found in both AC 1 and
AC 7. Because the tree species were better sampled during the
first few plots, this to a certain extent is a more suitable
index to evaluate the overlap among the altitude categories. But
the similarity indices for trees show a similar trend to the
indices for all woody plants. Thus, despite the disparity in
survey effort, the overall trend in similarity indices can be
used to indicate that there is considerable turn-over in species
with altitude. Moreover, increased survey effort in the higher
elevations would likely add the less common, specialized species,
which would tend to be more localized in distribution; thus the
‘present similarity matrix can be considered to be a conservative
comparison.

The relationship between the cumulative number of new species
added per successive plot in Transect 9 and plot altitude
indicates that there is a consistent addition of new species
along the transect, even though the number of species per plot
did not keep increasing (Fig. 6). This relationship suggests
species-turnover with altitude. The continuation of the trend on
the opposite side of the 2,400 m peak (above Pongchela), suggests
species-turnover due to a change in aspect.

4.3.2 Birds

Birds were chosen as indicator species because they are easier to
detect and identify in the field than most other vertebrate taxa.
Moreover, several species are habitat specialists, and provide
some indication of undisturbed habitats, allowing for a quick
assessment of biodiversity in different forest types.

4.3.2.1 Field methods (adapted from Inskipp and Inskipp 1993).
Surveys were conducted from 17 April to 2 May by Tim and Carol
Inskipp, and their national counterparts Kado Tschering and Pem
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Gyeltshen. Survey areas were; the HQ area of Manas National
Park; along the trail from Manas to Panbang; in Sukunjan and
Kanamakra within the national park; along the trail from
Kanamakra to Tingtibi, via Edi (Dalim), Tshobrang, Pongchela,
Subrang, Zurphey, and Tshanglajong; and along the Phobjika-Tarana
trail via Ganphey, Gelela, Lawa, Nangshina, and Ada (Fig. 3).
These survey areas correspond to the plant survey transects.

Species-richness counts were made by counting the number of new
species at each site until a list of 20 species were recorded. A
new list was then started until another 20 species were recorded.
Any one species was recorded only once on a list, but was
recorded on subsequent lists; however, individual birds which
were recorded on a previous list were not recorded again.
Depending on the availability of time, successive lists were made
until no new species were recorded. The final aggregate thus
represents an estimate of species-richness. However, note that
some secretive and nocturnal species will be missed by this
method.

Locality was recorded. The vegetation type was broadly
classified as tropical and subtropical broadleaf forests,
temperate broadleaf and mixed forests, and coniferous forest.

4.3.2.2 Data Analysis

Species-richness counts, stratified by locality and vegetation
category, were graphed against the list number (data from Table 1
of Inskipp and Inskipp 1993). Species counts for Manas NP were
combined and graphed against the respective lists. The
locality/vegetation categories for other lists were; Manas-
Tingtibi Tropical Zone, Manas-Tingtibi Subtropical Zone, Phobjika
Subtropical Broadleaved Forest, Phobjika Temperate Broadleaved
Forest, Phobjika Temperate Mixed Forest, Phobjika Coniferous

Forest.

We then categorized the lists according to the altitude
categories used for the plant analysis. Because some locations
could only be approximated in terms of ’‘real-world spatial
distributions’, altitude readings are not usually precise, and
since birds are vagile, some lists were included in more than one
altitude category for a conservative analysis.

The percentage of birds in each altitude category was graphed,
and similarity matrices (numbers and percentages) were
constructed to determine the extent to which species are shared
across altitude categories.

4.3.2.3 Results

A total of 332 bird species were recorded from the study area
during this survey (Table 4, Appendix III). This includes 13 new
records for Bhutan and four globally threatened species (Inskipp
and Inskipp, 1993). As with the plants, there was a general
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trend for fewer bird species at higher elevations; however, the
zone between 501-2,000 m was as rich in bird species as was the
tropical zone below 501 m (Fig. 7). A large extent of
savanna/grassland in the altitude category below 500 m, which
would not be as rich in bird species as the complex forests
between 501-2,000 m, could be a contributing factor. Moreover,
human-modified habitats had fewer species of birds, compeared to
the intact forests (Inskipp and Inskipp 199).

The species richness curve for Manas National Park indicates that
new species were being added even after 46 lists (Fig: 8}« The
species-richness curve for subtropical broadleaf forest habitat
during the Phobjika transect seemed to asymptote by about 25
lists. However, more surveys are necessary in other habitats,
because the trends indicate that new species will be added with
more sampling effort.

More bird species are shared between altitude categories than are
plants (Table 5). This can be largely attributed to the vagility
of birds, which can move across altitude categories, but partly
to the analytical method which included some species lists in
more than one altitude category. However, despite the
conservative approach, the similarity matrix shows that not many
birds range broadly across altitude categories. Most species
were shared by altitude categories 2,3 and 4, (31-43%), which
consist of broadleaf forests. Again, the trend was for fewer
shared species between altitude categories which are further
apart. This implies that despite their vagility, bird
distributions are restricted along the altitudinal gradient. But

the proximal cause limiting bird distribution is likely the
distribution of habitat types along the altitudinal gradient.

4.3.3 Mammals

Mammals are not as amenable as birds are, to a rapid biodiversity
survey since a comprehensive mammal survey requires time.
However, because conservation management plans for protected
areas tend to focus on the habitat, food, and range requirements
-of large mammal species, they were included in the survey.

4.3.3.1 Methods

Information was gleaned from several sources, which included
direct and indirect observations (tracks, scat, rubbings, beds,
vocalizations, etc.) and interviewing villagers. The reliability
of information from villagers was assessed by asking judicious
questions about the physical description and behavior of the
animals and by showing pictures from a field guide. Published
and unpublished works of previous surveys and observations were
also used to determine the distribution of large mammals.

4.3.3.2 Results
Twenty-five species of mammals were recorded during this survey
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(Table 6). Evidence of tiger (pugmarks, scat, villager reports)
was widespread throughout the Manas National Park and in the 1ink
area. Elephants range to the northern boundary of Manas National
Park, but apparently not any further. A herd of about 25 gaur
were sighted in the Doimari area of Manas NP. Presence of gaur
was also found in other areas of Manas (Sukunjan, Kanamakra) .
Water buffalo was sighted in Manas National Park. Sambar and
muntjak are common in Manas National Park and in the link area.
Wild dogs were reported from the Panbang area by the Forest Beat
Officer, and have been seen recently in Kanamakra. Several
troops of. golden langur were seen in Manas National Park, and
also elsewhere in the Tongsa district. One troop was seen near
Nimshong, in Tongsa District. Sloth bear was reported from the
Manas area, and the Himalayan black bear from the link and Black
Mountain reserve area. Musk deer was reported from the Black
Mountain and Phobjika areas. Evidence of otter was seen along
most rivers in the survey area, and three animals were sighted in
the river at Panbang.

Evidence of tiger, leopard, musk-deer, barking deer, wild pig,
rhesus macaque, black bear, yellow-throated marten, porcupine,
common otter, golden langur, Assamese macaque, and Malayan giant
squirrel in the Tingtibi Valley, along the Mangde Chu basin, has
been reported by Yonzon, (1991). The proposed link area
incorporates part this valley.

Appendices IV, V, and VI (derived from the MASS database
deposited at WWF-Bhutan Program), present lists of mammals either
confirmed or expected to occur in the reserve complex. A total
of 43 mammal species have been confirmed from Manas National Park
and 19 species confirmed from the Black Mountain National Park.
These include 20 species listed in the IUCN Red Data Book.

An additional 43 species are expected to occur in Manas National
Park, 15 species expected to occur in the link, and 21 species
from the Black Mountain National Park. Detailed mammal surveys,
including a trapping program for small mammals, is therefore
-recommended.

S CONCLUSIONS AND RECOMMENDATIONS :

This rapid survey indicates that several habitat types ranging
from grassland/savanna (GRA) and tropical lowland forest (TEE)-to
subtropical and temperate broadleaf forests (LHF, UHF), and
various coniferous forests (FIR, MCF, CPF, BPF, BCF) are
represented in the reserve complex, which spans three biounits
(BRC, BRB, BHC; Figs 1&2). Altitude-related species-turnover is
high, with little overlap in species compositions among the
altitude categories considered. Even the highly vagile birds
show considerable species-turnover throughout the reserve
complex. Thus, new species assemblages and vegetation
associations are encountered when traversing from the southern
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boundary of Manas National Park to the high elevations of the
Black Mountain range.

The broadleaf forests are especially rich in species. The
forests are stratified and complex, with several shrubs, herbs
ferns, orchids, etc. Several of these plant species are used
indigenous medicines (Johari 1993). Others have value as
horticultural plants, cultivars, and other non-timber products
(e.g., bamboo used for house construction). Birds and mammals
are also most rich in these broadleaf forests. Several
threatened (IUCN listed) species of mammals (MacKinnon 1991,
Yonzon 1991, this survey) and birds (Inskipp and Inskipp 1993)
were recorded, or are expected, from these habitats.

’
as

Overall trends in the data also indicate that further, more
intensive surveys of plants, vertebrates, and invertebrates will
no doubt add to the species-richness counts.

Therefore, on the basis of this survey, we make the following
recommendations:

* The reserve complex should be given high priority
during the notification and gazettement process. It
has a highly diverse species composition, and contains
a threatened (nationally, regionally and globally)
eastern Himalayan flora and fauna.

The broadleaf forests are the most species-rich, and as
much of it as possible should be included within the
reserve. This includes extending the reserve
boundaries to accommodate inclusion of additional
broadleaf forests. The possibility of linking Trumsing
La reserve and Manas National Park, with the habitat
corridor between Bumthamg Chu and Kuru-Mangde Chu (Fig.
2) should be considered in this respect. This link
will include additional broadleaf forests within the
protected areas system. Zoning within the protected
area complex can accomodate villages and settlements,
which may be included within the boundary extensions.
Buffer-zones should be established along the reserve
boundaries.

This rapid survey suggests that the vegetation
composition within a given forest or habitat type may
not be the same over the entire range distribution of
the respective forest type. Therefore, detailed surveys
should be undertaken to make the inventory more
comprehensive. Surveys should be planned using recent
land-use maps, satellite imagery, aerial photographs,
etc. The species-richness curves indicate that shorter
transects can be used, but they should be dispersed
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over a wider area. These surveys are essential for
designing a management plan for the reserve complex.

A major constraint during the survey was lack of
resource personnel. We suggest that a ‘core’ survey
team(s) be assembled, comprising of a botanist/plant
taxonomist, ornithologist, and an entomologist (able to
identify butterflies -- Bhutan’s rich butterfly fauna
will act as a good indicator of biodiversity), and 12
forest rangers. All members should also be able to
identify mammals and evidence of mammal species.
Permanent field assistants should also be assigned to
the team(s) to assist with field logistics.

A soclio-economic survey should attempt to relate the
resource needs of enclaves and villages in and around
the reserve complex with demographic trends. This will
allow for some forecasting of land-use patterns and
forest-resource needs of people, and provide some
indication of how these needs will affect the protected
area in the future. These needs should be addressed in
the management plan.

A management plan should be prepared and 1mplemented to
ensure that a long-term conservation program is in
place.

The adjacent Manas Sanctuary in Assam 1s an IUCN-
designated World Heritage Site. Following the

gazettement process, Bhutan should apply for World
Heritage Site status, as suggested by MacKinnon (1993),
for the Manas/Black Mountain complex.
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Table 1.

Biodiversity transects in Manas National Park

and the Manas-Black

Mountains Link.

TRANSECT

NO OF
PLOTS

LOCATION

HABITAT

10
06
07
10
06

Doimari

Rabang

Gaylon Khola
Chengazam
Panbang->Manas

Sukunjan
Kanamakra

Edi
Edi->Zurphey

Birki
Birti->Nimshong
Nobji
Gangphey->Lawa

Lawa->Ada
Ada->Tarana

grassland, tropical broadleaf
grassland, tropical broadleaf
tropical broadleaf
tropical broadleaf
tropical broadleaf

grassland, tropical broadleaf
grassland, tropical broadleaf

tropical/subtropical brdlv
tropical/subtropical brdlv
cool temperate, pine
tropical/subtropical brdlv
tropical/subtropical brdlv
subtropical brdlv
oak/rhododendron,
pine/juniper/hemlock
subtropical brdlv

pine, subtrop brdlv
subtropical brdlv,
oak/rhododendron,
pine/juniper/hemlock




Table 2. Number of woody plant species recorded from the
seven altitude categories. Altitiude Category codes are as
follows: ACl = <501 M, A€2 = 501=-31000 m, AC3 = 1001=-1500"m,
AC4 = 1501-2000 m, AC5 = 2001-2500 m, AC6 = 2501-3000 m,
AC7 = >3000 m

Altitude Category
AC2 AC4 ACS

No of shrubs 46 5 36 16
No of trees 137 98

Percent shrubs 24 1
Percent trees 3 22




v

Table 3. Similarity matrices for plant species in the
seven altitude categories.
Matrix A presents all woody plants (trees, shrubs,
epiphytes, twiners, etc).
Matrix B presents trees only.
Matrix C presents percent of species shared;
upper half = all woody plants,
lower half = trees only
(e.g.: of 215 species in Altitude Category 1,
68 are also shared with Altitude Category 2).
Altitude category codes are: ACl = <501 m,
AC2 =:501-1000 m;, “AC3 = 10011500 15
AC4 = 1501-2000 m, AC5 = 2001-2500 m,
AC6 = 2501-3000 m, AC7 = >3000 m

Matrix A
ACL D2 AC3

215 68 46

41
174

Matrix B
ACY

160

7
7
5

W
®© U

Matrix C
AC1l

>
Q
(o)

100
17
12
1

7
4
3

[
— o
WOoWwWwNNWW




Number of bird species rec
the seven aititude categories.

ALTITUDE NUMBER OF RERC ENE
CATEGORY BIRD SPE.

WS}

<501 174
501-1000 116
1001-1500 186
1501-2000 159
2001-2500 93
2501-3000 91
>3000 : 64

(@) O3]

<] 00

NN SO0,
(0]

X0)

TOTAL NUMBER
OFEBERRES -OBS,




Table 5. Similarity matrices for bird species
the seven altitude categories. Matrix A pr
nunbers shared, and Matrix B presents perce
shared.

Altitude category codes are: ACl = <501 m,
AC2 = 501-1000 m, AC3 = 1001-1500 m,

AC4 = 1501-2000 m, AC5 = 2001-2500 m,

AC6 =72501-3000 m, AC7 = >3000 m

Matrix A
AC1l

AC1 174
AC2
AC3
AC4
ACS5
AC6
AC7

AOWN W
O O W m

=

Matrix B
AC1l

AC1 100
AC2
AC3
AC4
ACS
AC6
AC7




Table 6.

List of large and mid-sized mammals recorded du

rapid surveys of the Manas-Black Mountain National

complex area.

188
>

CERCOPITHICIDAE
Presbytis geevi
Presbytis entellus
Macaca mulatta
Macaca assamensis

FELIDAE
Panthera tigiris
Panthera pardus
Felis chaus

PROBOSCIDEA
Elephas maximus

CERVIDAE
Cervus uniecolor
AxXls porcinus
Moschus moschiferus
Muntiacus muntjak

URSIDAE
Melursus ursinus
Selenarctos thibetanus

BOVIDAE

Bubalus bubalis

Bos gaurus
SUIDAE

Sus scrofa
SQUIRIDAE

Ratufa bicolor
HYSTRICIDAE

Hyvstrix 1Indica
MUSTILIDAE

Martes flavigula

BuEra sp.
VIVERRIDAE

Paguma larvata
CANIDAE

Canis aureus

Cuon alpinus

Golden langur
Grey langur
Macaque

Assamese macagque

Tiger
Leopard
Jungle cat
Elephant
Sambar

Hog deer
Musk deer

Barking deer/muntjak

Sloth bear
Black bear

Buffalo
Gaur

wild pig
Malayan giant squirrel
Indian porcupine

Yellow throated marten
Otter

Himalayan palm civet

Jackal
Dhole/wild dog
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Fig 5 (pp 28-31). Plant speciec-richness curves in the seven
altitude categories.
Q = cumulative addition of all woody plant species.
+ = cunulative addition of tree species only.
¥ = percent new species represented in plot.
8 = new transect.

Altitude Category: <500 m

cles

4]
Q.
w
=
(40
Z
=
D
»
s
Q
|
O
-2
a—
s
Q
O
[ B
O
@ ¥

Cumulative Addition of New Species

19 28
Number of Plots




Altitude Category: 501-1000 m

es

i

pec

#C =
26
e ot
\ N ;

:
\
\1 C( A
e f ;o-/
+
St

s 5 “/‘i 3 Zy\ j
V* fo' kxdf“*,” k&k“{ﬁm*%wwww *ka*i%¥i
7

Percent Increase in New S
Cumulative Additicn of New

o e o e L e 0 5 o o o R e P 9 5 9 T

1 10 9 28 2!

Altitude Category: 1001-1500 m

Percent Increase in New Species
Cumulative Addition of New Species

e e o s ) S R S

10 ‘ 28 37
Number of Plots

28




$9102dg MON JO LOIRIPPY dAlRINWND Sa10adg Mo JO UOHIPPY dAnR|NWNY

o
N a) © <
5 )

o

st
T PO
~
2

T

r of Plot

=

e P
7R N 7 R s

/>
Numb

»

| \
\,.f\"'
*.TTIIIII

O"r"r‘r'|rl TR e A b

\/

10
Altitude Category: 2001-2500 m

*x |

£
o)
S
O
QU
o |
U9
-
®
g,
=
©
O
@
T
4
S0

B

1

9]

$&10Ddg MON Ul 85BI0U] JUddled so102dg maN Ul 9seaIdU) JUSDIaY




mm;owm._,u, \.‘.fo_,ghoCO:_UEQGZHEUE:O
O 1 ) e @, o} O Vp) O
7o) < ~ 199/ 7 N (S T

e L

ots

Number of P

Altitude Category: >3000 m

saloadg MapN Ul 8sealdu| Jusdlad

£8120dg MBN Ul 8SBaIoU] JUsdlad




=W PLANT SPP

E

IVE NUMBER OF N

-
|

N H ~ N

§ R
0
pLOTNUMBER(TRANoEFTQ)

UMULA

C
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