
Regional Quarterly Bulletin on Wildlife and National Parks Management

REGIONAL OFFICE FOR ASIA AND THE PACIFIC (RAP), BANGKOK
FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS

Vol. XXXV : No. 1

Featuring

Vol. XXII : No. 1

January-March 2008



REGIONAL OFFICE
FOR ASIA AND THE PACIFIC

TIGERPAPER is a quarterly news bulletin
dedicated to the exchange of information

relating to wildlife and national parks
management for the
Asia-Pacific Region.
ISSN 1014 - 2789

Address

TIGERPAPER
FAO Regional Office for Asia and the Pacific

Maliwan Mansion, Phra Atit Road
Bangkok, 10200, Thailand

Tel: (662) 697-4000
E-mail: fao-rap@fao.org

Website:  http://www.fao.org/world/
regional/rap/tigerpaper/tigerpaper.htm

Editor: Janice Naewboonnien
Advisors: M. Kashio and P. Durst

Contents

TIGERPAPER  is dependent upon your free and voluntary
contributions in the form of articles, news items, and announcements in
the field of wildlife and nature conservation in the region. In order to
better serve the needs of our readers please write to us and send in the
information you have or let us know if there is any information that you
need. We appreciate receiving your letters and make all efforts to
respond.

Cover: Common cerulean (Jamides celeno)
Photo: D.M.S.S. Karunarathna

The opinions expressed by the
contributing authors are not
necessarily those of FAO. The
designations employed and the
presentation of the material in the
TIGERPAPER do not imply the
expression of any opinion on the part
of FAO concerning the legal or
constitutional status of any country,
territority or sea area, or the
delimitation of frontiers.

Diversity of Papilonid Butterflies in the Indira Gandhi
   Wildlife Sanctuary, Western Ghats, Southern India........… 1
A Review of Threats to Ramsar Sites and Associated
   Biodiversity of Nepal (Part II)......................................... 9
New Sighting and Distribution Record of Ratel or Honey
   Badger in the Kachchh Forest of Gujarat.......................... 12
Some Observations on the Non-Captive Faunal Diversity
   in the National Zoological Gardens, Dehiwala.................... 13
Trapping Success and Inventory of Small Mammals in
   Jaldapara Wildlife Sanctuary, India................................... 22
Damage Caused by Migratory Elephants and the Socio-
   Economic Impact in South West Bengal.................……… 28

Forest Insects as Food: Humans Bite Back.......................... 1
Forest Resources Assessment 2010 Launched..................… 4
Towards Responsible Management of Planted Forests......… 5
FAO Assisting Bhutan to Develop New Forest Policy........... 7
Strengthening Leasehold Forestry in Nepal.......................... 8
Partnership for Forest Restoration Research in Indochina..... 9
Sustainable Development of Non-Timber Forest Products.... 9
Australian-Swiss Region-Led Initiative on Regional Input
   in Support of the United Nations Forum on Forests........... 11
RAP Forestry Staff Movement....................................…… 12
New RAP Forestry Publications.......................................... 13
Asia-Pacific Forestry Chips and Clips…………………....... 14
FAO Asia-Pacific Forestry Calendar………………............. 16



1

Vol. 35: No. 1  Jan-Mar 2008

1

Introduction

Butterflies are among the most easily
recognizable of all animals. They are instantly

familiar and also universally popular. Their wings,
unlike those of most other insects, are colorful,
opaque and are of characteristic shapes. The
development of color, the range, diversity, brilliance
and the kaleidoscopic assortment of patterns
exhibited by butterflies is unrivalled anywhere in
the animal kingdom, except possibly by the birds.
Butterflies are truly the “jewels of creation.”
Butterflies are typically active during the day and
because they are so skilled in flight they have
achieved an almost world-wide distribution, though
as with most animal groups (particularly cold-
blooded ones) there is a greater diversity to be
found in the tropics (Mathew, 2001).
Unfortunately, butterflies are threatened by habitat
destruction and fragmentation almost everywhere
(Mathew, 2001).

India has more than 1,400 species of butterflies,
330 of them in the Western Ghats alone, and of
which 37 are endemic (Krushnamegha Kunte,
2000).  They are one of the important food chain
components of the birds, reptiles, amphibians,
spiders and predatory insects; sensitive to habitat
and environmental change, butterflies act as health
indicators of an ecosystem.  Concern for butterfly
conservation is growing apace as more and more
people are becoming interested in these lovely
insects, which, essentially, do no harm to the human
race.

Among the Lepidoptera, the family Papilionidae
contains about 700 species distributed throughout
the world (Smart, 1975). One hundred and seventy
species of butterflies were recorded in Northern
Assam by Betts (1950). Best (1951) reported 70
species of butterflies from Bombay and Salssetter.

In the Indian Ocean region (including India,
Pakistan, Ceylon, Burma, Andaman and Nicobar
islands) about 1,400 species have been found,
including some of the most beautiful in the world
(Wynter-Blyth, 1957). Sathyamurthi (1965) has
catalogued the butterflies of the Madras Museum
with reference to their morphology and habits -- a
very useful guide to the butterfly fauna in the
southern states. Chaturvedi and Satheesan (1980)
reported 140 species of butterflies.  The Zoological
Survey of India conducted several faunistic
surveys in the unexplored areas of Silent valley
(1979-80).  According to Chaturvedi and Satheesan
(1980), the Indian subcontinent alone has over
1,443 species of butterflies.

The Western Ghats is the “hottest hot spot” in
South India, and needs urgent attention because
of the high degree of plant and animal endemism,
and the grave threats it faces. To avert the crisis,
we need to prioritize and target conservation
strategies and investments in the Western Ghats
tract. The Indira Gandhi Wildlife Sanctuary, part
of the Western Ghats located in Tamil Nadu, is a
varietal storehouse of economically important
plants and animals. The Anamalais is rich in
biodiversity and provides a wealth of genes, which
has to be conserved. The forests of Anamalais are
so rich that it continues to provide benefits and
services, purifying and regulating water supplies,
cycling nutrients, creating and maintaining soils,
providing pollination, pest control, habitat and
refuge. It also provides tourism education,
recreation and a livelihood to the tribals within.

Extensive studies on butterflies of Western Ghats,
Southern India, were carried out by Goenkar
(1996), including the first study that took into
account of all 330 species in 166 genera, belonging
to 5 families, recorded from this mountain range
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and the adjacent areas. An intensive survey of
Nilgiris and its environs by Gunathilagaraj et al.
(1997) revealed 104 species of butterflies. The
butterflies of Indira Gandhi Wildlife Sanctuary
were listed in the management plan of the sanctuary
for the first time in 1997 by Krishnakumar (1997).
The diversity and habitat utilization of butterflies
in different forest types of Hosur forest division
of Southern India, was documented by Kathikeyan
(1998). The diversity of butterflies in the sacred
groves of Nagapattinam and Thanjavur districts
of Southern India, was studied by Vasuki (2000).

Swallowtails are classified into only three
subfamilies: the Baroniinae with a single species
endemic to Mexico, the Parnassinae (Apollo

butterflies) with approximately 50 species and the
Papilioninae with about 650 species.
Papilioninae alone occurs in peninsular India.
However, its taxonomy is a little complex with
many tribes, groups and distinct sub species. A
simple description of Swallowtails, which are
represented in peninsular India, was given by Kunte
(2000).

In view of the foregoing account, in the present
study an attempt has been made to study the bio-
ecology of 10 selected species of Papilionidae in
the Indira Gandhi Wildlife Sanctuary viz.:

1. Southern Birdwing Troides minos
2. Common Rose Pachliopta aristolochiae
3. Crimson Rose Pachliopta hector
4. Common blue bottle Graphium sarpendon
5. Tailed jay Graphium agamemnon
6. Lime Papilio demoles
7. Red Helen Papilio helenus
8. Common marmon Papilio polytes
9. Blue marmon Papilio polymnestor
10. Common bonded peacock Papilio crino

Diversity of butterflies

Counting of butterflies was carried out in five
chosen forest types, namely dry deciduous forest,
moist deciduous forest, evergreen forest, scrub and
thorny forest and teak plantation (mono-culture).
In each forest type, two transects were laid across
the habitat, so as to cover all features of the
habitats. The length of each transect was 2 km.
Butterflies were observed up to 20 m on both sides
of the transects. Observations were made for the
entire transects (2,000 m).  The transects were
away from the influence of edges and ecotones
and well within the vegetation types. Places which
were areas of major disturbances were avoided.

In the 2 km transect line, the ten selected Papilionid
species were counted. Ocular observations were
made. The key characters used for identification
were color pattern, wing span, mode of flight, etc.
No collecting of specimens was done. During the

study, flight patterns, activity patterns and behavior
were also noted. The interaction of the butterflies
with larval and adult host plants was also observed.
The observations were made between 7 and 10
a.m. for a period of 3 years from August 1999 to
July 2002, covering the four seasons viz., winter
(December, January, February), summer (March,
April and May), southwest monsoon season (June,
July and August) and northeast monsoon season
(September, October and November). The larval
and adult host plants were also monitored and
recorded.  All the ten species of Papilionid
butterflies chosen for the study were counted in
different months and seasons. During the counts,
their perpendicular distances from the transect lines
and the heights at which they were seen first, as
well as the date, time, and general weather
conditions were also recorded. Densities of
butterflies were calculated and the density/km2 was
arrived at as follows:

Density  = No. of Butterflies / 2 * Length * Width (of the transect).
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Observations and results

Seasonal variations in butterfly diversity in
various habitats

1. Evergreen forest

Seasonal variations in the densities and diversities
of the 10 Papilionid butterfly species in the
evergreen forest is given in Table 1.1. In the
evergreen forest T. minos, P. demoles, G.
agamemnon, P. polytus, P. polymnestor, P. crino,
were found in all the seasons of year. P.
aristolochiae was found only during the southwest
monsoon and northeast monsoon, with higher
densities during the former. G. sarpendon was
found only during the northeast monsoon. P.
helenus was found during southwest monsoon and
P. hector was not found at all in evergreen forest.

2. Moist deciduous forest

In the moist deciduous forest P. aristolochiae, P.
hector, G. sarpendon, P. polytes, P. polymnestor
and P. crino were found in all the seasons. G.
agamemnon, P. demoles and P. helenus were
totally absent in all the seasons. (Table 1.2)

3. Dry deciduous forest

In dry deciduous forest T. minos, P. aristolochiae,
G. sarpendon, P. polytes, and P. polymnestor were
found in all the seasons.  P. hector was absent in
the summer. G. agamemnon was present in the
southwest monsoon, while P. demoles was found
in the summer. P. helenus was absent in the winter
and the southwest monsoon.  P. crino was absent
in the summer. (Table 1.3)

4. Scrub jungle

In the scrub jungle T. minos, P. aristolochiae, P.
hector and P. polytes were present in all seasons.
G. sarpedon, P. helenus and P. demoles were
absent in all seasons. P. polymnestor was absent
in the northeast monsoon and P. crino was absent
in the southwest monsoon. P. agamemnon was
present only in winter (Table 1.4)

5. Teak plantation

In the teak plantation P. aristolochiae, G.
sarpendon, P. polymnestor, P. crino and P. hector
were present in all the seasons, while P. demoles

and P. polytes were absent in all the seasons.
(Table 1.5).

Correlation between vegetation features and
butterfly density

There was a correlation between the vegetation
characteristics features in different habitats of
Indira Gandhi Wildlife Sanctuary, Anamalais,
Southern India. Host plant density and diversity
were found to be the most important variables that
influenced the butterfly densities significantly (p <
0.05).

Discussion

Seasonal variations in the diversity of butterflies
among habitats

The density and diversity of treetop fliers like
T.minos can be disturbed because of patchiness
and fragmentation of forest patches. T. minos had
the highest diversity in dry deciduous forest and
scrub forest and relatively low diversity in moist
deciduous and teak plantation. In evergreen forest
the diversity was average. This proves that moist
deciduous forest and teak plantation are not
providing the needed environment for T. minos in
the study area. Pachilopta aristolochea is generally
found in scrub and deciduous forest and its
diversity was high throughout the study period in
dry deciduous forest, poor in evergreen forest, and
average in moist deciduous and teak forests. Its
diversity was high in scrub jungle. Pachiliopta
aristolochea is found to thrive in all the habitats.
Pachiliopta hector is found in lower elevations
and is abundant in late monsoon and winter. It is a
butterfly of dry deciduous forest and thick scrub.
In this study its diversity in dry deciduous forest
was average, in evergreen a lot less and in scrub
forest, moist deciduous and teak plantation it was
good.

Graphium sarpendon is a species of evergreen and
semi-evergreen forests and it is also found along
side streams. In this study, Graphium sarpendon
had an average diversity in dry deciduous forest
and poor diversity in evergreen forest, scrub forest
and teak plantation and slightly better diversity in
moist deciduous forest. Graphium agamemnon is
also a forest butterfly found in the forest canopy
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as well as near the ground. In the study it was
found that its diversity was poor in the dry
deciduous forest, scrub forest, moist deciduous
forest and teak forest, while in the evergreen forest
the diversity was higher. Papilio demoles is a
butterfly of the evergreen forest found during the
monsoon and post monsoon seasons. It prefers
herbs and thickets of Lantana and is lured by citrus
plants. This species had a poor diversity in dry
deciduous forest, scrub jungle, moist deciduous
forest and teak plantation, while in the evergreen
forest the diversity was comparatively good.
Papilio helenus had a poor diversity in evergreen,
scrub, moist deciduous and teak plantation, while
in dry deciduous it had higher diversity. Papilio
polytes is well accustomed to human habitations
and it is found in dry deciduous forest, evergreen
and semi-evergreen forest. In this study it had an
average diversity in dry deciduous forest, evergreen
forest and teak plantation, while its diversity was
high in scrub and moist deciduous forest. Papilio
polymnestor is a butterfly of the thicker forest
and found along ecotones and edges. In this study
it had an average diversity in all the forest types
studied. Papilio crino had an average diversity in
evergreen and dry deciduous forest, while it had
poor diversity in moist deciduous forest, teak
plantation and scrub forest.

The study has established that resources for
Papilionids are available in abundance during the
northeast monsoon and winter periods. As seen
from this study, scorching summer and southwest
monsoon periods are probably not favorable for
the Papilionids when there is probably a resource
shortage. The southwest monsoon generally has
intensive rain coupled with moderate wind velocity,
which is probably the reason why the Papilionids
remain dormant and inactive during this season.
Although butterflies are directly dependent on
plants for larval and adult requirements, they do
not use all resources equally and all plants are not
used as resources. It seems that even though
vegetation structure is important for Papilionid
species diversity and density, climate seems to play
a greater role in deciding the diversity and density.
Among forest patches there is a change in the
availability and composition of host plants, which
also decides the butterfly diversity. This is probably
one reason why moist deciduous forest and dry
deciduous forest seem to be supporting more

butterflies than evergreen forest, which has the
highest plant species diversity. Season-wise, forest
type-wise studies reveal that species like
Pachiliopta aristolochea, Troides minos,
Pachiliopta hector, Graphium serpendon, Papilio
polytus, Papilio polymnestor and Papilo crino
are able to adapt themselves better in all the seasons
compared to Graphium augememnon, Papilio
demoleus and Papilio helenus, which are sensitive
to small changes and fluctuations. Papilio
demoleus and Papilio helenus have poor diversity
throughout all seasons. Papilio demoleus, though
a species found in more diverse habitats than any
other swallowtail, and whose home range includes
savannas, gardens and evergreen forest, has
strikingly poor density in all the areas studied.

This study revealed that in evergreen forest, the
diversity of butterflies was highest during the
northeast monsoon, followed by winter. In the
moist deciduous forest, the diversity of butterflies
was highest during the northeast monsoon and
southwest monsoon. In the dry deciduous forest,
winter had the highest diversity, followed by the
northeast monsoon. In the scrub forest, the
northeast monsoon had the highest diversity,
followed by winter. In the teak forest the highest
diversity was in summer, followed by the
southwest monsoon. Thus, butterfly diversity
patterns do not show any season-wise fixed pattern
in the various forest types. Troides minos had the
highest diversity in winter, followed by the
southwest monsoon. Pachiliopta aristolochea had
the highest diversity in the northeast monsoon,
followed by winter. In the case of Pachiliopta
hector, the diversity was almost the same in winter
and during the southwest monsoon, with the lowest
in summer. Graphium serpendon had the highest
diversity in the southwest monsoon. Graphium
augeamenon had the highest diversity in winter.
Papilio demolius had the highest diversity in
summer, while during the southwest monsoon and
northeast monsoon it was insignificant. Papilio
helenus showed poor diversity throughout the year.
The reason for this needs further monitoring and
intensive study. Papilio polytes had the highest
density in southwest monsoon, followed by the
northeast monsoon. Papilio polymnestor is the
only species which had the highest diversity in
summer, followed by the northeast monsoon.
Papilio polymnestor was found to have an average
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density all through the seasons. Papilio crino had
the highest density in winter. Winter and the
northeast monsoon seem to be favorable seasons
for butterfly diversity in Indira Gandhi Wildlife
Sanctuary.

 A comparison of butterfly diversity and
vegetation characteristics

Similarly, the study made by Kunte (1999) on the
correlation between foliage height diversity, plant
species diversity and butterfly diversity showed
that the increase in butterfly diversity was not linear
with vegetation diversity.  It increased from high
elevation grassland through shrub savannah, teak
plantation and deciduous forest and then dipped
down in the Shola evergreen forest.  In this study,
butterfly diversity had the highest correlation with
host plant diversity, followed by host plant density,
herb density and foliage height diversity.

A tremendous field lies open in the study of
Lepidopteran behavior. We do not know how far
individuals normally travel, how much they move
around or how much they are attached to particular
places or territories (Munroe, 1959). The
distribution of the studied Papilionids in various
forest types needs further investigation. More
studies are needed on where populations originated,
their migratory patterns, the causes of variations
in densities and diversities, colonization, individual
behavior and activities. The effect of feeding on
host plants and the effectiveness of Papilionid
pollinators also need detailed studies. This study
is just a beginning and paves the way for further
studies.

In the light of this study, it is suggested that more
intensive study on the population ecology and
present distribution of Papilionids and all other
butterflies are needed, including the basic
environmental parameters required for their
survival and conservation. A species specific
ecology and conservation biology program, as
suggested for the Homerus swallowtail in Jamaica
(Emmel, 1990), is also essential for all Papilionids
studied in this tract.
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Table 1.1: Seasonal variations in the butterfly density (No./km2) diversity (H’) in the 
evergreen forest of Indira Gandhi Wildlife Sanctuary, Anamalais, Southern 
India.  

 
SEASONS* 

S.No SPECIES NAME 
WINTER SWM NEM SUMMER 

1 Troides minos 12 3 12 11 
2 Pachliopta aristolochiae 0 62 3 0 
3 Pachliopta hector 0 0 0 0 
4 Graphium sarpendon 0 0 9 0 
5 Graphium agamemnon 6 7 3 6 
6 Papilio demoles 9 3 3 1 
7 Papilio helenus 0 3 0 0 
8 Papilio polytes 3 8 6 3 
9 Papilio polymenstor 9 4 15 6 
10 Papilio crino 12 14 6 6 
 Total 51 104 57 33 
 Diversity (H`) 0.1947 0.3117 0.2292 0.1547 

 
*WINTER     =  Winter Season (December – February) 
  SWM       =  Southeast Monsoon Season (June – August)  
  NEM       =  Northeast Monsoon Season (September – November) 
  SUMMER   =  Summer Season (March – May)   
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Table 1.2 : Seasonal variations in the butterflies density (No./km2) diversity (H’)  in the moist 
deciduous forest of Indira Gandhi Wildlife Sanctuary, Anamalais, Southern India. 
 

SEASONS*  
S.NO 

 
SPECIES NAME WINTER SWM NEM SUMMER 

1 Troides minos 0 6 0 0 
2 Pachliopta aristolochiae 19 20 39 2 
3 Pachliopta hector 50 18 56 20 
4 Graphium sarpendon 19 7 6 9 
5 Graphium agamemnon 0 0 0 0 
6 Papilio demoles 0 0 0 0 
7 Papilio helenus 0 0 0 0 
8 Papilio polytes 45 23 45 29 
9 Papilio polymenstor 19 19 6 15 
10 Papilio crino 12 5 12 2 
 Total 164 98 164 77 

  Diversity (H`) 0.2748 0.2975 0.2916 0.1926 
 

*WINTER     =  Winter Season (December – February);  
  SWM       =  South West Monsoon Season (June – August);  
  NEM       =  North East Monsoon Season (September – November);  
  SUMMER   =  Summer Season (March – May)   

Table 1.3 : Seasonal variations in the butterflies density (No./km2) diversity (H’) in the dry 
deciduous forest of Indira Gandhi Wildlife Sanctuary, Anamalais, Southern India. 
 

SEASONS* 
S.NO SPECIES NAME 

WINTER SWM NEM SUMMER 
1 Troides minos 16 8 17 18 
2 Pachliopta aristolochiae 133 98 108 76 
3 Pachliopta hector 58 10 8 0 
4 Graphium sarpendon 24 13 8 2 
5 Graphium agamemnon 0 1 0 0 
6 Papilio demoles 0 0 0 8 
7 Papilio helenus 0 0 25 21 
8 Papilio polytes 16 26 25 18 
9 Papilio polymenstor 8 1 16 18 
10 Papilio crino 8 42 25 0 

  Total 263 199 232 161 

  Diversity (H`) 0.6296 0.3805 0.5962 0.4111 
 

* WINTER     =  Winter Season (December – February);  
  SWM       =  South West Monsoon Season (June – August);  
  NEM       =  North East Monsoon Season (September – November);  
  SUMMER   =  Summer Season (March – May)   
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Table 1.4: Seasonal variations in the butterflies density (No./km2) diversity (H’) in the scrub 
jungle of Indira Gandhi Wildlife Sanctuary, Anamalais, Southern India. 
 

SEASONS* 
S.NO SPECIES NAME 

WINTER SWM NEM SUMMER 
1 Troides minos 31 19 19 15 
2 Pachliopta aristolochiae 75 90 82 88 
3 Pachliopta hector 63 29 51 45 
4 Graphium sarpendon 0 0 0 0 
5 Graphium agamemnon 6 0 0 0 
6 Papilio demoles 0 0 0 0 
7 Papilio helenus 0 0 0 0 
8 Papilio polytes 69 23 37 44 
9 Papilio polymenstor 6 8 0 8 
10 Papilio crino 6 0 6 2 

  Total 256 169 195 202 

  Diversity (H`) 0.3368 0.3805 0.3601 0.4061 
 

*WINTER     =  Winter Season (December – February);  
  SWM       =  South West Monsoon Season (June – August);  
  NEM       =  North East Monsoon Season (September – November);  
  SUMMER   =  Summer Season (March – May)   

Table 1.5: Seasonal variations in the butterfly density (No./km2) diversity (H’) in the teak 
plantation of Indira Gandhi Wildlife Sanctuary, Anamalais, Southern India 
 

SEASONS* 
S.NO SPECIES NAME 

WINTER SWM NEM SUMMER 
1 Troides minos 8 9 0 6 
2 Pachliopta aristolochiae 68 65 58 82 
3 Pachliopta hector 21 22 51 21 
4 Graphium sarpendon 8 8 4 7 
5 Graphium agamemnon 13 4 0 0 
6 Papilio demoles 0 0 0 0 
7 Papilio helenus 4 0 8 4 
8 Papilio polytes 0 0 0 0 
9 Papilio polymenstor 16 10 4 14 
10 Papilio crino 4 1 8 2 
 Total 142 119 133 136 
 Diversity (H`) 0.1016 25418 0.1724 0.2631 

 
* WINTER     =  Winter Season (December – February);  
  SWM       =  South West Monsoon Season (June – August);  
  NEM       =  North East Monsoon Season (September – November);  
  SUMMER   =  Summer Season (March – May)   
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A REVIEW OF THREATS TO RAMSAR SITES AND
ASSOCIATED BIODIVERSITY OF NEPAL (Part II)

by Gandhiv Kafle, Mohan K. Balla and Bimal K. Paudyal

Threats to Beeshazar and Associated Lakes

The surrounding forest area of the lake is
populated by nearly 100,000 people who

practice farming and fish in the lake, which is
managed through a fishing contract, awarded once
a year (Ramsar Convention Secretariat, 2004). The
lake area is quite vulnerable to human intervention
due to easy accessibility, contiguity and proximity
to the dense settlement and highway. The natural
threats to the lake ecosystem include natural
eutrophication and siltation that leads to vegetation
succession. The anthropogenic disturbances
include eutrophication, pollution, fishing, irrigation,
recreation, uncontrolled use of local fauna, over-
grazing, timber felling and illegal hunting (IUCN,
1998b). The lake is connected with Khageri canal
and with the rains a lot of mud and other dead
vegetation flows down and is deposited in the lake,
which causes siltation and heavy infestation of
invasive species like Water hyacinth (Eichhornia
crassipes) in the lake (Pradhan, 2005).

Threats to Jagadishpur Reservoir

The current use of the reservoir by the local
population includes fishing, grazing, fuelwood and
fodder collection, domestic use and supply of water
for irrigation of the surrounding cultivated land
(Ramsar Convention Secretariat, 2004). The
reservoir has a fluctuating water level according
to the demand for the irrigation of cultivated land.
Threats to the site include hunting, disturbance,
deposition of aquatic macrophytes, water pollution
from agricultural chemicals and aquatic invasion.
In 2004, the entire reservoir was drained by the
local people in order to catch fish, although the
former water level is likely to be restored in due

course by monsoon rains and some fish may
naturally return with the incoming river water
(Baral and Inskipp, 2005).

Threats to Koshi Tappu

Located in a densely populated area, the site is
subject to livestock grazing and attempts by local
people to re-establish themselves in the reserve.
Land use in surrounding areas includes subsistence
fishing and rice cultivation (Ramsar Convention
Secretariat, 2004). Koshi Tappu is threatened by
the large population of subsistence farmers and
fishermen living in close proximity to the reserve.
The major threats to the Koshi Tappu wetland
includes illegal grazing by domestic animals, fodder
collection, hunting, illegal fishing, disturbance of
nesting and feeding areas and poisoning. Significant
populations of feral cattle and buffalo add to the
problem of illegal grazing (Baral and Inskipp, 2005,
Petersson, 1998, Giri, 2002).

At Koshi Tappu, 90% of the households within
the vicinity of the Reserve collect firewood, of
which 26.3% comes from forest and 16.4% from
driftwood collected within the Reserve, and 16%
of the households collect fodder from within the
Reserve. Overgrazing and the movement of
livestock along the shoreline contribute to soil
erosion and high input of nitrogenous nutrients to
the wetlands, resulting in elevated eutrophication
of water and excessive growth of certain aquatic
vegetation, which again leads to loss of suitable
habitat for birds and other aquatic life (IUCN
Nepal, 2004a).

The Koshi Barrage area is unprotected, affected
by hunting, over-fishing, disturbance and drainage.

Editor’s note: We regret that due to technical problems, some of the text from “A review of threats to
Ramsar sites and associated biodiversity of Nepal” was missing from the article when it appeared in
Tigerpaper Vol.34:No.4, and is now presented here.
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Two invasive alien plant species – Water hyacinth
(Eichhornia crassipes) and Mikania micrantha
– are both widespread at Koshi and are causing
major problems (Baral and Inskipp, 2005).

The Koshi Barrage, built to retain water and protect
the vast river plains of Bihar, India from flooding,
has proved markedly attractive to water bodies,
but has had significantly adverse effects on riparian
vegetation and animal communities, particularly
populations of mammals. Even the relict population
of Asian wild buffalo is severely affected and
spends a substantial amount of time on agriculture
lands outside Koshi Tappu Wildlife Reserve.

Use of agricultural chemicals on the adjacent
cultivated land is prevalent in the area. Epizootic
Ulcerative Syndrome (EUS) has been reported in
the Koshi Tappu area since 1983, where it has
caused high mortality of native fish resources. EUS
is a disease caused by the fungus Aphanomyces
invadans in the internal tissue of fish. It is suspected
that the source of contamination of EUS is the
excessive use of inorganic fertilizers in the adjacent
farmlands and their mixing in the lake system. In
Koshi Tappu, many of the wetlands have changed
from mesotrophic to eutrophic due to the
accumulation of nutrients from natural and human
activities. Sedimentation at Koshi Tappu has
increased significantly as a result of disruption of
the river dynamics by the Koshi Barrage and its
embankments (IUCN Nepal, 2004a, 2004b).

Poaching is widespread in Koshi Tappu; 763 wild
animals were reportedly killed between 1994 and
1999, including 683 wild boars, 65 hog deer and
15 spotted deer, of which 81 (76 wild boars, 3
hog deer and 2 spotted deer) were poached in 1999
alone. Wild buffalo, turtles and birds are also killed,
but no records are kept of the specific numbers
(IUCN Nepal, 2004b).

Conclusion

Nepal’s wetlands cover approximately 5% of the
total land area of Nepal. These wetlands have great
biodiversity as well as socio-economic values.
There is close interaction between the local people
and the wetland environment, which causes many
problems and disturbances in the wetlands and
associated biodiversity. Nepal’s Ramsar sites are

affected by eutrophication, erosion and
sedimentation, overuse of resources,
encroachment, agricultural expansion, population
pressure, agricultural runoff, pollution, fishing,
over-grazing, drainage and irrigation and aquatic
invasion. The loss and degradation of wetlands
and their associated biodiversity will continue until
integrated participatory programs that benefit the
local community as well as maintain the integrity
of wetland ecosystem are implemented.
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During a field survey in October 2007 for
medicinal plants in the mixed thorn forest

along the hills range of Tapkeshwari Reserve
Forest (RF) in Bhuj (Kachchh district), the authors
sighted track marks of Ghurnar-Ratel or Honey
badger (Mellivora capensis indica) (Prater, 2005).
The tracks were on an open, sandy gravel soil
path with slightly undulating substratum in the
desert thorn forest (6B/C1) (Champion and Seth,
1968).  The Honey badger has a broad, squat,
bear-like body with stumpy legs and strong large
claws. The track appeared to have clearly been
made with the animal’s toe claws and palm pads.

The major dominant plant species documented
within a 50 meter radius of the sighting were
Acacia senegal, Acacia leucophloea,
Commiphora wightii, Premna resinosa and
Prosopis chilensis. The ground vegetation cover
was 70%-75% with predominant grass species like
Aristida spp., Eleusine spp. Cymbopogon spp.,
Indigofera cordifolia  and Dicoma tementosa
(Shah, 1978).

Diverse fauna has been reported from the area
including the Small Indian Civet (Viverricula
indica), Indian Porcupine (Hystrix indica), Jackal
(Canis aureus), Wild boar (Sus scrofa), Grey
Mongoose (Herpestes edwardsii) and Desert Hare
(Lepus nigricollis dayanus) (Menon, 2003).

Singh (2001) stated that the Honey badger is
restricted to the desert and the dry and moist forests
of Gir, Girnar, Narayan Sarovar Sanctuary,
Ratanmahal, Jambughoda and Shoolpaneshwar in
Gujarat. Our report of this species in this mixed
thorn forest of Tapkeshwari area is the first record
in the Kachchh district of Gujarat and a new sighting
and range extension. A more extensive survey of

NEW SIGHTING AND DISTRIBUTION RECORD OF
RATEL OR HONEY BADGER (Mellivora capensis indica
Kerr, 1792) IN THE KACHCHH FOREST OF GUJARAT

by P.N. Joshi and Latchoumanan Muthu Andavan

this species in this mixed thorn forest patches would
give more sightings and their distribution status.

The Honey badger is a fearless carnivore, listed in
CITES Appendix-III, (Nowell and Jackson, 1996)
and in Schedule I of the Wildlife (Protection) Act
1972.
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SOME OBSERVATIONS ON THE NON-CAPTIVE
FAUNAL DIVERSITY IN THE NATIONAL ZOOLOGICAL
GARDENS, DEHIWALA AND ITS ENVIRONS IN SRI
LANKA

by D.M.S.S. Karunarathna, D.A.M.M. Athukorale, W.A.A.D.G. Pradeep, J.K.P.P.D. Jayawardena,

K.P.A. Rashintha, W.W.D.H.P. Perera, W.A.D.S.P. Wijesinghe and M.H.S.A. Jayasekara

Introduction

Despite its relatively small land area of 65,650
km2, Sri Lanka is a biodiversity hotspot rich

in faunal assemblages (Bossuyt et al., 2004;
Meegaskumbura et al., 2002; Surasinghe, 2006).
Wet and dry zones are determined by differential
rainfall from the northeast and southwest
monsoons. Remarkably, much of this endemic
biodiversity is concentrated in the wet,
southwestern portion of the island, which covers
a mere 15,000 km2.  Favorable environmental
factors such as high rainfall and humidity, and
diverse habitats support a rich faunal assemblage,
especially in the wet zone of the island. The
distribution of fauna in the island is governed by
the geology, altitude, climate, geography and
habitats (Goonawardena et al., 2006; Pethiyagoda,
2005).

The National Zoological gardens of Sri Lanka, or
the Zoo as it is popularly known, serves both
educational and recreational purposes (Weinman,
1957), and also functions as a national heritage
center (Malsinghe et al., 2004).  Apart from the
exotic as well as native animals held in captivity,
these premises also harbor several species of non-
captive native animals in different habitat types;
however, these naturally occurring animals within
the zoo and its immediate environs have not been
studied previously. Therefore, the Research
Committee of the Young Zoologists’ Association
(YZA) decided to conduct a survey on the
biodiversity of the National Zoological Gardens
(NZG) and its environs. The main objective of
this survey was to document the vanishing urban
biodiversity sustained by the NZG, in order to raise

conservation awareness and promote relevant
actions to conserve this urban biodiversity refuge.

Study area

The NZG is approximately 19 acres in extent,
located at a mean elevation of 25 m above sea
level. The NZG area lies at the intersection of 6°50’
northern latitudes and 79°54’ eastern longitudes,
approximately 2 km from Dehiwala town and 11
km from Colombo (Weinman, 1957). Mean annual
temperature is approximately 29.4 °C and average
annual rainfall for the study area is >2,500 mm
(Somasekaran, 1988). The NZG consists of
several habitat types which can be categorized as
small grasslands, scrublands, several small ponds,
home gardens, man-made habitats and large shady
trees (i.e., Ficus spp.).

Methodology

The present study was carried out during January-
April 2006. A total of 12 days were spent for
fieldwork during the four months. General area
surveys were carried out in different habitat types
within the NZG. Surveys were conducted during
both day and night and flashlights were used at
night. All collected species were examined carefully
and their measurements noted down before being
released back to the same habitats. The diagnostic
keys given by Dutta and Manamendra-Arachchi
(1996), Manamendra-Arachchi and Pethiyagoda
(2005), Manamendra-Arachci and Pethiyagoda
(2006), Das and De Silva (2005), Deraniyagala
(1953), Deraniyagala (1955), De Silva (1990), De
Silva (1980), Harrison (1999), Rasmussen and
Anderton (2005), D’ Abrera (1998), Woodhouse
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Table 1: Faunal diversity of the NZG and its vicinity 
 

Taxa 
Total no. of 

species 
Endemic 
species 

Threatened 
species 

Individual 
Counts 

Amphibians 12 3 3 36 
Birds 53 3 2 274 
Fishes 4 0 0 162 
Mammals 10 1 1 48 
Reptiles 21 5 5 73 
Butterflies 52 0 6 428 
Total 152 12 17 1,021 

 
Discussions

The amphibians consisted of 12 species (3
endemics) belonging to 3 families (Appendix 1),
including toads, narrow-mouthed frogs, aquatic
frogs and tree frogs. These represented
approximately 11.6 % of the total amphibian
species in the island. Among them, 3 species are
very common - the common toad (Bufo
melanostictus), Skipper frog (Euphlyctis
cyanophlyctis) and Common paddy field frog
(Fejervarya limnocharis), while 5 species are very
rare at NZG - Red narrow mouth frog (Microhyla
rubra), Small wood frog (Rana aurantiaca), Sri

Lanka wood frog (Rana gracilis), Common hour-
glass tree frog (Polypedates cruciger) and Chunam
tree frog (Polypedates maculates). Most of these
species could be observed after a short spell of
rain. Three species are nationally threatened.

The reptiles consisted of 22 species (5 endemics)
belonging to 6 families (Appendix 2), covering
11.3% of the island’s reptile fauna. These included
12 species of tetrapod reptiles and 10 species of
Serpentoid reptiles. Five species are nationally
threatened. The Green garden lizard (Calotes
calotes), Common garden lizard (Calotes
versicolor), Four-claw gecko (Gehyra mutilata),
Spotted house gecko (Hemidactylus brookii),
Common house gecko (Hemidactylus frenatus),
Common rat snake (Ptyas mucosa), Land monitor
(Varanus bengalensis) and Water monitor
(Varanus salvator) were very common reptiles at
the NZG. The Sri Lanka keelback (Xenochrophis
asperrimus), Gans’s lankaskink (Lankascincus
gansi) and Dumerul’s kuki snake (Oligodon
sublineatus) are rare in the NZG.

A total of 10 species of mammals, belonging to 7
families, were recorded in NZG (Appendix 3),
covering 7.6% of the island’s mammal fauna. This

(1950), Pethiyagoda (1991) and Phillips (1980)
were used for species identification.

Results

The study (the first such survey within the NZG)
recorded 100 species of vertebrate fauna and 52
species of butterflies (Table 1). Of the total number
of species recorded, 11 (7%) are endemic, while
16 (10%) are nationally threatened (IUCN Sri

Lanka, 2000). The vertebrates comprised 12
species of amphibians, 21 species of reptiles, 10
species of mammals, 53 species of birds, and 4
species of fishes. Birds were the most abundant
faunal group in NZG, according to the present
survey, while fish were the least abundant fauna
group. Among the butterflies recorded, the
Silverstreak blue Iraota timoleon is a very rare
butterfly species, and this survey is a second site
record after D’ Abrera (1998), and a new site record
for Sri Lanka after 50 years.

Polypedates maculates (Chunam tree frog)
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includes the endemic and threatened Purple-faced
leaf monkey (Trachypithecus vetulus). The
mammals have diverse food habits, and can be
categorized as granivorus, frugivorous, carnivorous
and insectivorous. The Flying fox (Pteropus
giganteus), Brown mongoose (Herpestes
brachyurus), Grey mongoose (Herpestes
edwardsii), Mole rat (Bandicota bengalensis),
Malabar bandicoot (Bandicota indica), Common
rat (Rattus rattus) and Palm squirrel (Funambulus
palmarum) were very common mammals, while
the Painted bat (Kerivoula picta) and Purple-faced
leaf monkey (Trachypithecus vetulus) are very rare
species in the NZG. The single troop of
Trachypithecus vetulus consisted of six individuals.

Birds appeared to be the dominant group of
vertebrates at NZG, consisting of 53 species (2
endemic) belonging to 23 families (Appendix 4).
NZG has become a paradise for birds, including
many migratory species, and these represent
approximately 11.4% of the Sri Lankan avifauna.
Among the total species recorded at NZG were 2
winter migrants, 1 globally threatened species
(Pelecanus philippensis) and 2 nationally
threatened species. The mixture of vegetation types
and aquatic habitats in NZG makes it an ideal
ecotone for a variety of birds; about half of the
birds species recorded were associated with
wetland ecosystems, such as herons, egrets,
cormorants, kingfishers and pelicans which feed
on aquatic organisms.

The NZG “Gal wala” is an important breeding
habitat for native birds, and it is also a preferred
feeding and resting habitat of several other species.
The Brown-headed barbet (Megalaima zeylanica),

White-throated kingfisher (Halcyon smyrnensis),
Greater coucal (Centropus sinensis), Rose-ringed
parakeet (Psittacula krameri) and Rock pigeon
(Columba livia) were commonly found birds,
while the Crested serpent eagle (Spilornis cheela),
Sri Lanka yellow-fronted barbet (Megalaima
flavifrons) and Stork-billed Kingfisher (Halcyon
capensis) are very rare species at NZG.

A total of 4 species of fishes, belonging to 4
families, were recorded in NZG (Appendix 5). All
fish species are exotics in the water ponds and no
native species were recorded. Species such as
Hypostomus plecostomus and Oreochromis
mossambicus are invasive alien species. The fish
fauna is mainly based in the Gal wala area at the
NZG and others are found around Lion Island.
The most common fish species is Oreochromis
mossambicus, while Osphronemus goramy is rare
in the NZG. These fish form an important
component of the diet of water birds such as
Pelecanus philippensis and Phalacrocorax
fuscicollis in the NZG.

Crested serpent eagle (Spilornis cheela) (Photo:
L.J.M. Wickramasinghe)

Bandicota indica (Malabar bandicoot)
Photo: V.A.P. Samarawickrama

Xenochrophis asperrimus (Sri Lanka keelback)
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Fifty-two species of butterflies were recorded in
the NZG, belonging to 5 families (Appendix 6).
The butterflies found in NZG represented
approximately 20.5% of the total species in Sri
Lanka. Six species are nationally threatened. Lime
butterfly (Papilio domoleus), Tailed jay
(Graphium Agamemnon), Psyche (Leptosia nina),
Jezebel (Delias eucharis), Mottled emigrant
(Catopsilia pyranthe), Common grass yellow
(Eurema hecabe), Common tiger (Danaus
genutia), Grey pansy (Junonia atlites), Tawny
costor (Acraea violae), White four-ring (Ypthima
ceylonica), Common cerulean (Jamides celeno)
(Fig. 4) and Tiny grass blue (Zizula hylax) were
common species. The Three-spot grass yellow
(Eurema blanda), Apefly (Spalgis epeus), Indian
sunbeam (Curetis thetis), Redspot (Zesius
chrysomallus) and Silverstreak blue (Iraota
timoleon) were rare butterfly species at the NZG.

Conclusions

During the survey period, several threats to the
non-captive biodiversity in the NZG were observed
including water pollution and use of chemicals.
This preliminary investigation of the fauna of the
NZG clearly shows that it is an important location
in terms of biodiversity. It also evident that NZG
is an important refuge for threatened faunas in the
wet zone.
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Appendix 1: Amphibian species recorded from the National Zoological Gardens 
Family - Bufonidae 
01 Bufo melanostictus  (Common house toad) 
Family - Microhylidae 
02 Kaloula taprobanica  (Common bull frog) 
03 Microhyla rubra  (Red narrow mouth frog) 
04 Ramanella variegate  (White-bellied pugsnout frog) 
Family - Ranidae 
05 Euphlyctis cyanophlyctis  (Skipper frog) 
06 Fejervarya limnocharis  (Common paddy field frog)  
07 Hoplobatrachus crassus  (Jerdon's bull frog) 
08 Rana aurantiaca  (Small wood frog) TR 
09 Rana gracilis (Sri Lanka wood frog) E / TR 
10 Philautus popularis  (Common shrub frog) E 
11 Polypedates cruciger  (Common hourglass tree frog) E / TR 
12 Polypedates maculates  (Chunam tree frog) 
 

(continued from p.16)
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Appendix 2: Reptile species recorded from the National Zoological Gardens 
Family - Bataguridae 
01 Melanochelys trijuga  (Black turtle) 
Family - Agamidae 
02 Calotes calotes  (Green garden lizard) 
03 Calotes versicolor  (Common garden lizard) 
Family – Gekkonidae 
04 Gehyra mutilate  (Four-claw gecko) 
05 Hemidactylus brookii  (Spotted house gecko) 
06 Hemidactylus frenatus  (Common house gecko) 
Family – Scincidae 
07 Lankascincus fallax  (Common lankaskink) E 
08 Lankascincus gansi  (Gans's lankaskink) E / TR 
09 Lygosoma punctatus  (Dotted skink) 
10 Mabuya carinata  (Common skink) 
Family – Varanidae 
11 Varanus bengalensis  (Land monitor) 
12 Varanus salvator  (Water monitor) 
Family – Colubridae 
13 Ahaetulla nasuta  (Green vine snake) 
14 Amphiesma stolatum  (Buff striped keelback) 
15 Lycodon aulicus  (Wolf snake, house snake) 
16 Lycodon osmanhilli  (Flowery wolf snake) E / TR 
17 Oligodon sublineatus  (Dumerul’s kuki snake) E / TR  
18 Ptyas mucosa  (Common rat snake) 
19 Sibynophis subpunctatus  (Jerdon’s polyodent) 
20 Xenochrophis asperrimus  (Sri Lanka keelback) E / TR 
21 Xenochrophis piscator  (Checkered keelback) 
Family – Typhlopidae 
22 Ramphotyphlops braminus  (Common blind snake) 
 

Appendix 3: Mammal species recorded from the National Zoological Gardens 
 
Family – Pteropodidae 
01 Pteropus giganteus (Flying fox) 
Family - Vespertillionidae 
02 Kerivoula picta  (Painted bat) 
Family – Cercopithecidae 
03 Trachypithecus vetulus (Purple-faced leaf monkey) E / TR 
Family – Herpestidae 
04 Herpestes brachyurus (Brown mongoose) 
05 Herpestes edwardsii  (Grey mongoose) 
Family – Viverridae 
06 Paradoxurus hermaphoditus (Palm cat) 
Family – Muridae 
07 Bandicota bengalensis (Mole rat) 
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08 Bandicota indica  (Malabar bandicoot) 
09 Rattus rattus  (Common rat) 
Family – Sciuridae 
10 Funambulus palmarum  (Palm squirrel) 
 
 Appendix 4: Bird species recorded from National Zoological Gardens 
 
Family – Picidae 
01 Dinopium benghalense  (Black-rumped flameback) 
02 Chrysocolaptes lucidus  (Greater flameback) 
Family – Magalaimidae 
03 Megalaima zeylanica  (Brown-headed barbet) 
04 Megalaima flavifrons  (Sri Lanka yellow-fronted barbet) E / TR 
05 Megalaima rubricapilla  (Crimson-fronted barbet) 
Family - Alcedinidae 
06 Alcedo atthis  (Common kingfisher) 
07 Halcyon capensis  (Stork-billed kingfisher) 
08 Halcyon smyrnensis  (White-throated kingfisher) 
Family - Meropidae 
09 Merops philippinus  (Blue-tailed bee-eater) 
Family - Cuculidae 
10 Eudynamys scolopacea  (Asian koel) 
Family - Centropodidae 
11 Centropus sinensis  (Greater coucal) 
Family - Psittacidae 
12 Loriculus beryllinus  (Sri Lanka hanging parakeet) E / TR 
13 Psittacula eupatria  (Alexandrine parakeet) 
14 Psittacula krameri  (Rose-ringed parakeet) 
Family - Apodidae 
15 Collocalia unicolor  (Indian swiftlet) 
16 Apus affinis  (House swift) 
Family - Strigidae 
17 Otus sunia  (Oriental scops owl) 
18 Ninox scutulata  (Brown hawk owl) 
Family - Columbidae 
19 Columba livia  (Rock pigeon) 
20 Streptopelia chinensis  (Spotted dove) 
Family - Accipitridae 
21 Haliastur indus  (Brahminy kite) 
22 Spilornis cheela  (Crested serpent eagle) 
23 Accipiter badius  (Shikra) 
Family - Phalacrocoracidae 
24 Phalacrocorax niger  (Little cormorant) 
25 Phalacrocorax fuscicollis  (Indian cormorant) 
Family - Ardeidae 
26 Egretta garzetta  (Little egret) 
27 Ardea cinerea  (Grey heron) 
28 Ardea purpurea  (Purple heron) 
29 Casmerodius albus  (Great egret) 
30 Mesophoyx intermedia  (Intermediate egret) 
31 Bubulcus ibis  (Cattle egret) 
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Appendix 5: Fish species recorded from National Zoological Gardens 
Family – Loricarridae 
01 Hypostomus plecostomus (Tank cleaner) 
Family - Poecilidae 
02 Poecilia reticulate  (Guppy) 
Family – Cichlidae 
03 Oreochromis mossambicus (Tilapia) 
Family – Osphronemidae 
04 Osphronemus goramy  (Giant gouramy) 
 

32 Ardeola grayii  (Pond heron) 
33 Nycticorax nycticorax  (Black-crowned night heron) 
Family - Pelecanidae 
34 Pelecanus philippensis  (Spot-billed pelican) 
Family - Ciconiidae 
35 Anastomus oscitans  (Asian openbill) 
Family - Laniidae 
36 Lanius cristatus  (Brown shrike) 
Family - Corvidae 
37 Corvus splendens  (House crow) 
38 Corvus macrorhynchos  (Large-billed crow) 
39 Oriolus xanthornus  (Black-hooded oriole) 
40 Dicrurus caerulescens  (White-bellied drongo) 
41 Terpsiphone paradisi  (Asian Paradise- flycatcher) 
42 Tephrodornis pondicerianus  (Common woodshrike) 
Family - Muscicapidae 
43 Muscicapa daurica  (Asian brown flycatcher) 
44 Copsychus saularis  (Oriental magpie robin) 
Family - Sturnidae 
45 Acridotheres tristis  (Common myna) 
Family - Hirundinidae 
46 Hirundo rustica  (Barn swallow) 
47 Hirundo daurica  (Red-rumped swallow) 
Family - Pycnonotidae 
48 Pycnonotus cafer  (Red-vented bulbul) 
Family - Nectariniidae 
49 Dicaeum erythrorhynchos  (Pale-billed flowerpecker) 
50 Nectarina zeylonica  (Purple-rumped sunbird) 
51 Nectarina asiatica  (Purple sunbird) 
52 Nectarina lotenia  (Loten’s sunbird) 
Family - Passeridae 
53 Passer domesticus  (House sparrow) 

 

Appendix 6: Butterfly species recorded from National Zoological Gardens 
 
Family - Papilionidae 
01 Pachliopta hector  (Crimson rose) 
02 Pachliopta aristolochiae  (Common rose) 
03 Papilio domoleus  (Lime butterfly) 
04 Papilio polytes  (Common mormon) 
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05 Papilio polymnestor  (Blue mormon) 
06 Graphium doson  (Common jay) 
07 Graphium agamemnon  (Tailed jay) 
Family - Pieridae 
08 Leptosia nina  (Psyche) 
09 Delias eucharis  (Jezebel) 
10 Appias albina (Common albatross) 
11 Catopsilia pyranthe  (Mottled emigrant) 
12 Catopsilia pomona  (Lemon emigrant) 
Family - Nymphalidae 
13 Eurema hecabe  (Common grass yellow) 
14 Eurema blanda  (Three-spot grass yellow) 
15 Ideopsis similis  (Blue glassy tiger) 
16 Tirumala limniace  (Blue tiger) 
17 Danaus chrysippus  (Plain tiger) 
18 Danaus genutia  (Common tiger) 
19 Euploea core  (Common crow) 
20 Euploea phaenareta  (King crow) 
21 Cupha erymanthis  (Rustic) 
22 Phalantha phantha  (Leopard) 
23 Junonia lemonias  (Lemon pansy) 
24 Junonia atlites  (Grey pansy) 
25 Junonia almana  (Peacock pansy) 
26 Hypolimnas bolina  (Great eggfly) 
27 Hypolimnas misippus  (Danaid eggfly) 
28 Neptis hylas  (Common sailor) 
29 Acraea violae  (Tawny costor) 
30 Melanitis leda  (Common evening brown) 
31 Orsotriaena medus  (Nigger) 
32 Ypthima ceylonica  (White four-ring) 
33 Elymnias hypermnestra  (Common palmfly) 
Family - Lycaenidae 
34 Spalgis epeus  (Apefly) 
35 Curetis thetis  (Indian sunbeam) 
36 Arhopala amantes  (Large oakblue) TR 
37 Zesius chrysomallus  (Redspot)  TR 
38 Jamides bochus  (Dark cerulean) 
39 Jamides celeno  (Common cerulean) 
40 Catochrysops strabo  (Forget-me-not) 
41 Castalius rosimon  (Common pierrot) 
42 Zizeeria karsandra  (Dark grass blue)  TR 
43 Zizina otis  (Lesser grass blue) 
44 Zizula hylax  (Tiny grass blue)  TR 
45 Talicada nyseus  (Red pierrot) 
46 Abisara echerius  (Plum Judy) 
47 Iraota timoleon  (Silverstreak blue) 
Family - Hesperiidae 
48 Ampittia dioscorides  (Hedge hopper) 
49 Panara bada  (Smallest swift) 
50 Taractrocera maevius  (Common grass dart) 
51 Telicota ancilla  (Dark palm dart) TR 
52 Telicota colon (Pale palmdart) TR 
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TRAPPING SUCCESS AND INVENTORY OF SMALL
MAMMALS IN JALDAPARA WILDLIFE SANCTUARY,
INDIA

by Gopinathan Maheshwaran & Ashok Kumar

Introduction

Although mammals in general appear very well
represented in the conservation agenda,

attention in fact appears to be directed to a limited
number of species. The high profile mammals are
generally large and charismatic, including
carnivores, large primates, elephants and
ungulates. In contrast, smaller mammal species
(mass <1 kg) appear less represented in the
conservation agenda. The small mammal fauna is
often seen as a broad assemblage, with the
assumption that ‘a rat is a rat’ (Ceballos and Brown,
1995). Although there has been increasing
recognition of the important role of small mammal
species in ecological processes and ecosystem
functions (Fujita and Tuttle, 1991, Ceballos and
Brown, 1995), this does not appear to have been
reflected in how such species are incorporated into
conservation programs. Mammalian species
diversity values and rate of endemism for each
country have been used, along with measures of
recent rates of habitat loss, human population
growth and density parameters, to identify global
anthropogenic threats to biodiversity (Sisk et al.,
1994). However, many gaps still exist in our
knowledge of the mammals in some tropical
regions (Schaller, 1996).

In India, small mammals are always under-
represented in any conservation-oriented program
and proper research and inventory has only been
carried out on a very few species, mostly in
western India. While many larger mammals are
yet to be studied fully in India, small mammals
are not given adequate attention, even though they
play a crucial role in the maintenance of the
ecosystem. The effect of habitat loss and alteration
is assessed readily with respect to larger mammals,
whereas the same is not appreciably assessed in
the case of small mammals. The loss of small

mammals in an ecosystem has not been properly
documented to frame any conservation-oriented
plans. For example, hunting pressure on the small
mammal population in many places is ignored, and
this could severely undermine any local
conservation efforts. Thus, documentation of the
small mammal population in a place where many
endangered mammals occur is essential.

This study on the small mammals of Jaldapara
would also benefit many other mammals of
conservation interest, such as One-horned
Rhinoceros Rhinoceros unicornis, Hispid hare
Caprolagus hispidus, Asiatic elephant Elephus
maximus, Indian Gaur Bos gaurus and Hog deer
Axis porcinus.

An inventory/study of small mammals (rodents and
shrews) was carried out in the Jaldapara Wildlife
Sanctuary from 12 December 2002 till 15 January
2003. Since no information is presently available
regarding the small mammal species present in the
Sanctuary, this survey was mainly undertaken in
order to have a base inventory of small mammals,
which would be essential for any future detailed
studies or surveys to ascertain the status of
particular species. The only authentic list (see Inglis
et al., 1918) of small mammals available for this
region is old and based on a survey conducted by
Inglis in the early 20th century through the Bombay
Natural History Society’s mammal survey.
However, many changes have taken place both in
the administrative structure of the region as well
as in the ecosystem. New developmental activities
and the creation of more tea gardens (at the cost
of destruction of the forests) have dramatically
altered the demography of many species. Most
affected were the mammalian fauna which were
once abundant in the rich and fertile natural forests
of North Bengal. Many threatened species such
as Hispid hare and Pygmy hog Sus salvanius came
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under great pressure. Although the latter has been
exterminated from the region the former still
survives, but in low numbers. In addition, the fate
of many other mammals, including rhinoceros and
elephants, is heavily dependent on the manner in
which the whole Sanctuary is managed. Back in
the 1900s, Inglis and others had seen and reported
many other larger mammals which have not been
recorded in recent years. Possible reasons for their
absence could be the unchecked development
activities and alteration/conversion of prime forest
habitats into croplands and tea gardens.

Study area and methods

This study was carried out in Jaldapara Wildlife
Sanctuary from December 2002 to January 2003.
Jaldapara Wildlife Sanctuary in West Bengal is
located in the flood plains of the river Torsa and
other small rivers, which have created a large tract
of savanna grasslands sustaining a small population
of One-horned rhinoceros.

The wet and tall savanna grasslands are the only
remnants left inside the protected areas in West
Bengal, and they include grasses such as
Saccharum narenga. S. arundinaceum, S.
spontaneum, S. munja, Imperata cylindrica,
Phragmitis karka, Heteropogon contortus, Arundo
donax, and Themedea spp. The natural succession
in such grasslands always leads to colonization by
the trees like khair-sissoo (Acacia catechu and
Dalbergia sissoo), simul-siris, and simul-sidha
associations. Such natural succession results in the
conversion of grasslands into woodlands, which
basically reduces the utilizable habitat of species
such as Rhinoceros, Hog deer and Hispid hare.

Initially, two days were spent in identifying potential
areas within the Sanctuary in which to set up
Sherman Traps and a few forest patches and some
patches of tall grasslands were selected. Depending
upon the size of the patches, the traps were baited
with dry fish and roasted groundnut. Each forest/
grassland plot (Table 1) was selected randomly,
whereas the traps (N=10) were placed in a selected
locality within those patches. The distance between
two such plots varied from 100m to 3,000m and
the distance between two successive traps within
the patch varied from 5m to 30m.

Traps were placed at the bottom of tree trunks or
under fallen logs. A few traps were also set up on
the lower tree branches, mainly for shrews as they
are mostly arboreal. Traps were checked every
morning and evening for rodents and also to replace
the baits. On most occasions, dry fish baits were
partially eaten by ants and the traps had to be
replenished with new fish almost daily. Within the
grassland patches, the traps were hidden below
the thick grass clumps and were partially covered
by dried grass to camouflage the shiny metal of
the trap. Some of the traps in a few selected
patches were rearranged within the host patch to
keep the animals from getting acclimatized to the
traps. By changing the position of traps in the study
plots, the chances of catching the animals in the
traps increased. Every four days the traps were
removed and relocated in a totally new patch in a
different locality.

GPS locations of all the patches were taken to
mark the plots on a map of the Sanctuary. Captured
individuals were taken to the field station. The
first specimen of each captured species was killed
and skinned after taking necessary morphometric
measurements. The rest of the captured individuals
were color marked and released back to where
they had been caught in order to measure the
recapture rate. Since the survey only lasted 25
days, it was presumed that the color markings
would remain on the animals for the duration of
the survey and it would not be necessary to mark
the individuals by any other means such as fur
clipping and/or toe clipping. The total trap effort
and percentage of trapping success was calculated.

Results and discussion

In total, 25 days were spent within the Sanctuary
and 30 individuals comprising six species of rodents
and shrews (three each) were captured from 14
localities (Table 1). In total, we used 90 Sherman
traps with ten traps per plot. Even though the
proportion of shrews and rodents was the same
(three each), the abundance of rodents, especially
the House rat, was more than the shrews. Among
the shrews, Grey musk shrews were captured more
often than other species. Animals were caught from
almost all the patches except for two where the
grass cover was less and did not have enough
ground cover (weeds). In general, more specimens

       | Trapping success and inventory of sm
all m

am
m

als in Jaldapara W
ildlife Sanctuary |



2424

Vol. 35: No. 1  Jan-Mar 2008

Total trap effort = Total No. of traps x No. of days
90 x 14 = 1260 trap efforts/night.

Percentage of trapping success = Number of animals captured / Total trap effort x 100.
30/1260 x 100 = 2.4%

Table 1: Number of days and number of animals captured in each locality within the Sanctuary and
outside the Sanctuary in the villages.
___________________________________________________________________________
Plot/Site Location No. days*   No. of animals+

___________________________________________________________________________
Supari Plantation - 16 3
In front of Horindinga 26°38’37N; 89°17’49E 14 1
Behind Horindinga 26°38’32N; 89°17’50E 5 -
West of Horindinga 26°38’53N; 89°17’76E 9 -
Behind Saltlick 26°38’36N; 89°18’33E 16 2
Elephant route 26°38’31N; 89°18’38E 4 2
Hispid Plot 26°38’36N; 89°18’33E 4 -
Waterhole Plot 26°38’40N; 89°18’34E 16 2
Malangi Plot 26°38’40N; 89°19’37E 14 3
Opposite to Malangi 26°38’42N; 89°19’29E 6 1
Torsa River 26°38’79N; 89°19’77E 8 1
Gaur Point 26°39’55N; 89°19’00E 11 2
Siltorsa 26°40’05N; 89°19’14E 11 3
From villager’s houses - 16 10
____________________________________________________________________
* -  Total number of days spent in each plot to capture small mammals

(10 traps/plot).
+ -  Number of animals (irrespective of species) caught in each plot

Belanger’s Tree Shrew Tupaia belangeri
(Wagner, 1841)
Two individuals were trapped and one was released
after taking measurements and photographs.
Sightings of Belanger’s tree shrew are very com-
mon in Jaldapara and they are often mistaken for
squirrels as their behavior resembles that of a
squirrel’s, especially their daily activities and their
feeding habits, e.g., the way they hold food in their
forelimbs like Striped palm squirrels (Funnambulus
spp) do. According to the villagers these shrews
are often considered pests as they feed or damage
the Areca nuts in the peak fruiting season. How-
ever, according to the villagers, they can also be
tamed and kept as pets like palm squirrels.

In general, tree shrews (Family: Tupaiidae) are
subdivided into two subfamilies: the diurnal

Tupaiinae containing five genera (Tupaia,
Anathana, Dendrogale, Lyonogale and
Urogale) and the nocturnal Ptilocercinae, with
a single genus, i.e., the Pin-tailed tree shrew
Ptilocercus lowii. The geographical distribution
of the Tupaiidae extends from India to the Phil-
ippines, and from southern China to Java,
Borneo, Sumatra and Bali.

Tree shrews are similar to squirrels in their ex-
ternal appearance and habits. Despite their
name, tree shrews have nothing to do with real
shrews, and most species of tree shrews are
much more active on the ground than in trees.
The difference from shrews is also demonstrated
in the dental formula of the Tupaiidae: incisors
2/3; canines 1/1; premolars 3/3; molars 3/3. The
terrestrial tree shrews have a long snout and
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sharp claws which are used to obtain food by root-
ing through the leaf litter on the forest floor. The
arboreal species are smaller than the terrestrial spe-
cies.

Tupaia apparently breeds throughout the year.
Kawamichi and Kawamichi (1982) reported that
T. glis is probably reproductively inactive from
August through November and then has the breed-
ing period in December, with births taking place in
February, followed by a postpartum oestrus, and
more births in April. The gestation period for T.
glis is 46 to 50 days and the litter size of the genus
is usually two.

Based on their external morphology alone, Tupia
glis and Tupaia belangeri are very difficult to dis-
tinguish from one another. The exact taxonomic
classification could be ascertained by means of
geographical origin, morphological criteria, cyto-
genetic analysis, and acoustic signals (Toder et al.,
1992).

This genus of about ten species is found in south-
western China, Sikkim, Manipur, Assam, south-
eastern Asia, Sumatra, Java and Borneo. The
length of the head and body is about 150 to 225
mm. And the length of the tail varies from slightly
less to a little more than the length of the head and
body. The weight is about 20 to 30 grams.

Grey Musk Shrew Suncus murinus (Linnaeus,
1766)
This is the most common shrew found in Jaldapara
Wildlife Sanctuary and is distributed evenly in al-
most all habitats except the tall grassland patches.
The survey team invariably came across this shrew
in thick forest patches and semi-evergreen forests.
Villagers brought captured shrews from their
houses and consider them as pests as they dam-
age stored grains and often prey on chicks. They
were found feeding mostly on the dried fish kept
as bait inside the Sherman Traps. A few shrews
died after being kept for more than 12 hours in-
side the Sherman traps, especially in the mid-win-
ter period.

The Grey Musk Shrew or House Shrew, although
exceptionally large in size for a shrew, is fairly
typical in shape and appearance, having relatively
small black eyes, a long, pointed, mobile snout

and profuse soft vibrissae. The head and body
length is 110-140 mm and the hind feet measure
14-24 mm. The naked ear has rather distinct folds
within the conch, giving a crumpled appearance.
The body fur is very short, dense and velvety and
of a uniform pale ash-grey color, sometimes with
a brown wash. The House Shrew is not a gregari-
ous species and generally lives a solitary existence.
They are typically shrew-like in having voracious
appetites and spend the hours of nightfall scurry-
ing about using their sensitive noses to detect prey.
The captured shrews were fed small dried fish and
it seems that shrews are fond of dry fish because
they completely ignored the groundnuts that were
also offered at the same time.

Himalayan White-toothed Shrew Crocidura
attenuata (Milne-Edwards, 1872)
This seems to be a rare species in Jaldapara since
10 traps were set but only one individual was cap-
tured after eight days. In Jaldapara, an individual
(probably a young shrew) was caught from
‘Malangi Plot’ where Sherman traps were set up
on tree branches at a height of one-and-half meters
above the ground level. It seems that it is more
arboreal and nocturnal in behavior. Suncus murinus
and Rattus rattus were collected the same night
from the same plot.

Crocidura inhabits Africa, the Scilly Islands, the
Channel Islands and much of Europe, including
some Mediterranean islands where large local forms
occur. It also can be found in Asia to the Philip-
pines and possibly to the Moluccas and Kei Is-
lands. In India they are distributed in Assam,
Sikkim and Bhutan Duars. Hutterer, in Wilson and
Reeder (1993) gives the distribution of C. attenuata
as including only Assam in India and eastwards
through Myanmar, Thailand, Malaysia, Indonesia
and parts of China. Thus, the capture of a Hima-
layan White-toothed Shrew from Jaldapara Wild-
life Sanctuary in West Bengal is a first record for
the state, as they were not previously reported from
West Bengal. According to Corbet and Hill (1992)
the main distribution of this species seems to be in
the humid eastern regions of the Himalayas, al-
though specimens have been collected westwards
as far as the Kulu Valley in India.

White-toothed shrews occur in both damp and dry
forests, open areas and human habitations. The
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length of the head and body is 40-150 mm with a
tail length of 40-100 mm. The general coloration
is shades of fawn, brown, gray or black and the
fur is close and velvety. The genus Crocidura is
distinguished chiefly by having only three unicuspid
teeth behind the incisors in the upper jaw and
generally having a relatively long tail (more than
60 per cent of head and body length, in some cases
up to 160 per cent), which bears a scattering of
longer white hairs. The teeth are always white-
tipped.

White-toothed shrews tunnel through loose humus
and leaf mold and are often active under fallen
trees and heaps of brushwood or stones. The
members of this genus are active mainly at night
throughout the year. The diet consists of
invertebrates and the bodies of freshly killed
animals. They also feed on frogs, toads, and
lizards. The breeding season is from March to
October. In the wild they survive only one winter.

Indian Bush Rat Golunda elliotii (Gray, 1837)
An individual was captured from ‘in front of
Hornigdinga watch tower’ close to a stream under
a thick grass clump. We do not know the exact
status of this species in Jaldapara because other
than this individual we did not capture any other
animals in 14 days. According to Inglis et al.
(1918), it was once very common in Jalpaiguri
district of West Bengal and usually inhabited
swamps, grasslands and the vegetation at the edges
of cultivated areas and jungles (at least in Sri
Lanka). However, the population seems to have
decreased considerably in the region in recent days,
as we could not capture more than one animal
from the ten traps set up close to a stream in
medium height grassland patches.

Golunda ellioti occurs in Sri Lanka, Punjab,
western Pakistan, Nepal and Bhutan. It is endemic
to the Indian subcontinent. In India, its distribution
is somewhat irregular. It is mainly found in the
Deccan, the Nilgiris and Sri Lanka. It occurs in
Rajputana and Kathiawar and also in Punjab
including the Kangara Valley.

The length of the head and body is usually 110-
150 mm with a tail 90-130 mm long. The tail is
shorter than the head and body. The texture of
the pelage varies considerably. In some animals

the covering is fairly soft with only a few harsh
hairs; in others it is coarse and the longer hairs,
some of which are spiny, are flattened and grooved.
The coat is generally thin, but the hairs are rather
long. The coloration above may be grayish,
yellowish brown, reddish brown, or fairly dark
brown. These rodents are thickest and heavy and
rather vole-like in appearance. The head is short
and rounded, and the ears are rounded and hairy.
The tail is stout at the base, tapers toward the end
and is covered with coarse, short hairs.

Rat-like in form and general coloration, Golunda
could be mistaken in the field for Rattus rattus.
Closer examination, however, reveals the following
distinctions. Golunda is considerably smaller in size
than Rattus rattus and the tail is generally slightly
shorter than the head and body length. Plus,
although showing annulations and a semi-naked
scaly appearance, the body is much better covered
with short hairs than Rattus species. Its prominent
black eyes are relatively bigger than in Rattus
species and the ear conch is more flattened and
circular in outline, being well covered both inside
and outside of the pinna with short buff hairs.

Golunda rarely burrows. It makes its nest on the
ground or just above the ground, usually on dense
grass. The globular nest is made of plant fibers
and is 150-230 mm in diameter. The animals
generally live alone or in family groups; they are
most active in the early morning and evening. Some
observers have stated that Golunda is slow in its
movements; others consider it to be quick. These
rodents are good climbers, but they usually move
about on the ground in definite pathways. Their
food consists almost exclusively of plant material,
normally the roots and stems of such plants as the
“dub” or “nariyali” grass (Cynodon). In regions
of better vegetative cover and less human
disturbance they can be active at any time of the
day and have frequently been seen actively feeding
in the middle of the day or mid morning. Its diet
consists of a mixture of seeds, berries, young
shoots as well as grass stems and all kinds of
succulent vegetable matter. In South India, they
feed largely on the seeds of the Lantana bush
(Prater, 1965).
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House Rat Rattus rattus (Linnaeus, 1758)
Very common in Jaldapara in almost all habitat
types (except riverine habitat) from tall grassland
patches to thick evergreen forest, cultivated lands
and human dwellings. They are considered pests
by villagers as they feed on stored grains and
vegetables. Able to survive outdoor temperatures
as low as 8°C  and much lower when kept in the
Sherman traps made of tin sheets.

Fawn-coloured Mouse Mus cervicolor
(Hodgson, 1845)
Family: Muridae and Subfamily: Murinae. This is
a terrestrial species that inhabits crop fields, houses
and godowns. It is distributed in India, Nepal,
Myanmar, Thailand, Laos, Vietnam and Indonesia.
Within India it is distributed in Jammu & Kashmir,
Nagaland, Manipur, south Andaman and Assam.

An individual was captured from a riverine habitat
in the Sanctuary. It has not been reported
previously from West Bengal and this is the first
report of the species occurring in West Bengal. It
seems to inhabit the tall grassland patches
dominated by Saccharum spontaneum situated all
along the Torsa River. An individual was captured
in a tall grassland patch amidst the Torsa River,
which it had probably reached by crossing the
swelling river during the monsoon when the whole
river is in spate. Washed away wooden logs and
tree trunks may provide shelter during rainy season.
Looking at the distance from the mainland to the
patch where it was captured, the chances of it
traveling a distance of more than 300 m seem
impossible as they have to beware of predators,
especially the birds of prey.

Mus comprises about 40 species (Marshall, 1977;
Corbet and Hill, 1992), 17 of which occur in the
Indo-Malayan region (Corbet and Hill, 1992).
These are small rodents with a head and body
length generally under 80 mm. The body fur is
sometimes hispid. Often confused with Mus
booduga, the Fawn Colored Mouse is confined to
the eastern Himalayas from central Nepal
eastwards into Burma, Thailand, Vietnam, Sumatra
and Java (Corbet and Hill, 1992). It would be worth
studying how they live during the monsoon season
as most of the area gets flooded, submerging the
whole grassland under 3-4 meters of water.

Conclusion

Apart from the species described above, bandicoots
and porcupines are also reportedly present in the
Sanctuary, but neither of them were sighted directly.
Past literature says that some other species (other
than what was seen during the survey) were also
present in the whole of Jalpaiguri district of West
Bengal (e.g., Inglis et al., 1918). Human pressure
and the growing tea industry have put tremendous
pressure on the already burdened habitats of
Jaldapara Wildlife Sanctuary. Thorough
documentation of the entire small mammal fauna
of the Sanctuary is essential before taking up any
further studies which would lead to effective
management of the Sanctuary. However, it is too
early to say anything about the conservation
aspects of the small mammals, especially the
rodents and shrews, as we do not have much
information about the diversity of these animals
within the Sanctuary. More status surveys are
needed to document the entire list of small
mammals present in the Sanctuary, as the species
that were identified may not be a complete
inventory for the area and the chances of more
species occurring in this ecologically important area
are great.
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DAMAGE CAUSED BY MIGRATORY ELEPHANTS AND
THE SOCIO ECONOMIC IMPACT IN SOUTH WEST
BENGAL

by Ajit Kumar Santra, Ashis Kumar Samanta and Subhranshu Pan

Introduction

Increasing human-elephant conflict in recent
years has been a major issue for managing wild

elephants in different parts of India (Johnsingh &
Panwar, 1992; Daniel et al., 1995; Nath &
Sukumar, 1998).  During last two decades there
has been a routine phenomenon of elephant herds

from Dalma Wildlife Sanctuary, Jharkhand,
migrating into different forest areas of South West
Bengal (Anon, 2001), where they remain for 6-7
months. Besides these migratory elephants, South
Bengal forests also harbor 35 resident elephants
(Anon,2000).  Before 1987, wild elephants used
to roam in certain parts of hilly areas of South
Bengal such as Ajodyha and Bandwan of Purulia,
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Belpahari and Banspahari of West Midnapur, and
Ranibandh of Bankura districts (Anon,1996).
Elephants use the forest as shelter during the day
and raid cultivated crops at the fall of dusk until
midnight.  During the last few years, elephants
have been moving further northeast to forest areas
of Bankura (north) forest division.  In December
1993, a herd of 42 elephants moved up to Bandel
in Hooghly district, within 50 km of Kolkata.  The
migration of elephants to South Bengal forests takes
place because of disturbances in the forests of
Singhbhum and the Dalma hill range (Olivier,
1978). Over the years, the herds have been moving
up their date of arrival in the South Bengal forests
and delaying their departure.

During their stay, the elephants become a subject
of great concern in terms of economic loss and
loss of human lives in this region. Elephants inflict
huge damage, including killing humans and
livestock, raiding crops, destroying houses,
damaging food stocks and other assets.  The
present situation is also posing many questions
about the myriad conservation problems regarding
this endangered species in its one of last few
strongholds. Most of the forest staff remain
engaged in managing the elephant menace, but  so
far without any fruitful outcome.  As a result, the
normal activities of the forest department have
suffered.  Agitated farmers, road blockades and
even physical assaults on the forest staff have
become routine affairs during elephant
depredations.  However, no permanent solution is
in sight as more information is needed about the
peculiar phenomena of the pachyderm.

Study area

The study area is located in the districts of West
Midnapur, Bankura and Purulia, between latitudes
22°25’ to 23°15’ North and longitudes 86°30’ to
87°49’ East.  The geographical area covers about
11,000 km2, of which forests are spread over 1,850
km2. The area is bounded by Burdwan district in
north and Jharkhand and Orissa states in the west.
Dalma forest, home of the migratory elephants, is
located at the west of the study area within
Jharkhand state. The terrain is hilly to undulating
and forms the boundary of the last reaches of the
older formations of the peninsula with the Indo-
Gangetic alluvial zone. The eastern and southern

parts are flat plains and popularly known as the
country of the “red earth” due to the preponderance
of laterite. There are two major seasons – hot humid
and cold moist. The forest types are tropical dry
deciduous (Champion & Seth, 1968).

Methods

The elephant depredation pattern on different
agricultural crops viz. paddy, sugarcane, potato,
cabbage and wheat was monitored by direct
observation.  The data on the different types of
crops damaged, what parts are consumed, the
stages of the crops when damaged, etc., were
recorded by visual appraisal and damage area
measurement (Manakadan & Rahmani, 1998).
Information on damages viz. killing and injuring
humans, damaging houses, killing livestock,
damaging food stocks and other assets were
collected through spot visits and from records
maintained by Forest Department, Government of
West Bengal.

Results and discussion

Human casualties

Between 1976 and 2001, 183 people were killed
by elephants.  Out of these, 16 deaths occurred
during 1976 to 1986, while 167 deaths were
reported between 1987 and 2001.  The highest
deaths were recorded during 2002-2003, during
which period 35 people were killed.  The overall
data on human casualties shows an increase since
1987-88.  Based on the records from East
Midnapur forest division, it was observed that there
were no human casualties in this division prior to
1987.  However, such incidents have escalated
since 1988.  This was due to the mass migration
of elephants from West Midnapur forest division
to East Midnapur forest division, crossing the
Kangsabati river.  Elephants never migrated to those
areas before 1987.  Elephants have also been
staying for longer durations in the migration range
since 1988.

An analysis of the seasonal frequency of deaths
revealed that 43.47% of the deaths occurred in
the winter months during 1996-2001.  Only
26.08% of the deaths were reported in the summer
months, while the figure was 30.43% in the rainy
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months is directly correlated with the increased
outdoor activities of the people, either in crop fields
or in the forests.

The victims largely hailed from the forest fringe
villages.  According to eyewitness accounts, the
majority of the killings occurred outside the forests
(e.g. in village or agricultural fields) during late
evening or  at night.  However, killings in the forest
took place during the day.  The higher death rate
at night coincided with the time of crop
depredations by the migratory herd.  Some people
were killed by elephants during their forest
collections or while they were in an intoxicated
state.  The possibility of sudden elephant
encounters at close quarters is higher in the forest,
where visibility is very low within 5-10 meters.
Persons that were killed while in an intoxicated
state might have had a delayed reaction to the
presence of the elephant or total loss of fear. Many
human deaths may be due to the ignorance of local
people unaccustomed to wild elephants (Sukumar,
1991).  Since human deaths are random events,
some factors such as topography of the place of
encounter, degree of intoxication, time of the day,
age and sex of the person, can often decide the
fate of an individual (Datye & Bhagwat, 1995).
It was also observed that most of the human
casualties were caused by the adult male elephants.
This may be due to an increased level of blood
testosterone during musth leading to high
aggressiveness (Jainudeen et al., 1972).

Damage to houses

A large number of houses damaged by elephants
was reported by the people living in the forest fringe
villages of South Bengal. Almost all the houses
damaged by elephants were earthen thatched huts.
According to estimates, on an average fifty houses
were demolished by elephants annually.  However,
a total of 210 houses were damaged in the study
area during 2000-2002.  Patterns of house damage
revealed that 20% of the houses were totally
demolished by the elephant, while 35% were
damaged halfway, and the rest were either partially
or minimally damaged.  The highest amount of
damage to houses was noticed in Palasia village
under Panchkahaniya beat of Nayagram range, in
a single night in January 2002.  Out of a total 19

damaged houses, five were virtually flattened to
the ground, whereas the rest were partially
damaged.  The herd was driven by the hoola
parties since early afternoon on that fateful day,
so as to push them toward the Orissa border from
Nayagram range of West Midnapur forest division.
The reason for the heavy damage might be due to
the disturbance to their routine crop raiding
activities, resulting in hunger and consequent
searching for food in the dwelling area. Further
analysis revealed that the entire banana orchard
with bamboo and other plants were either totally
consumed or trampled in the aforesaid village. A
similar pattern of house damages caused by
elephants was noticed in other areas viz.
Chandabilla and Patrasayer. Elephants raid houses
for various reasons, viz. searching for stored food
grains, salt and country liquor. There are desperate
solitary elephants known to be habitual house
breakers (Bist, 1996). Damages to some houses
may be due to the elephants’ indulgence in play.

Killing of livestock

Cases of elephants killing cattle, buffaloes and other
livestock were reported from South Bengal.
According to estimates (Anon,1996), on an average
there were 20 cattle deaths and 40 cattle injuries
in different parts of the elephants range in South
Bengal annually.  A typical case of a cow being
killed by a migratory elephant was observed in
Tildanga village under Patrasayer range of Bankura
(north) forest division on 19th November 2001.  A
cow and three bullocks were roped by the owner
on the bank of a pond in the early morning.  An
elephant cow with her calf was returning to the
forest after a night raid on crops. On seeing the
gigantic animal, the bovines tried to run away.
Unfortunately the elephant kicked the cow,
probably in apprehension of being attacked by it.
The livestock kills usually take place around the
human habitations or when the animals are grazing
in the forest areas during the day (Veeramani et
al., 1996)

Depredation of other assets

Other valuable assets damaged by elephants,
though not quantified here, have also been
reported.  Machines used for extracting sugarcane
juices, temples, forest sign posts, tube wells,
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boundary walls of many educational institutes and
utensils have all been damaged by migratory
elephants.  Pachyderms demolished one forest sign
post on their way moving to another patch of
forest land at Lalgarh beat.  The damaged sign
post was possibly an obstruction to the free
movement of the elephants.  A few temples in
Saulia village under Brindabanpur beat of Beliatore
range were demolished by the migratory herd.  A
sugarcane juice extracting machine was damaged
by the herd in the field located at Kurchiboni village
under Nayagram range.  The smell of sugarcane
juice might have attracted the elephant herd to
the site where sugarcane was threshed.

Crop raiding

Elephants invariably raided the agricultural fields
bordering the forests.  For a few consecutive days
they repeatedly raided a cluster of fields located
near the forest where the elephants took their
daytime shelter.  This practice continued until the
elephants turned their attention to other locations,
or they were driven away by the determined efforts
of the driving party. The study revealed that paddy,
potato, sugarcane, maize, wheat, cabbage,
pumpkin, cucumber and cauliflower were raided
by elephants.  Four crops, viz. paddy, sugarcane,
cabbage and potato, formed the bulk of the
elephants’ diet.  Migratory elephants were almost
totally dependent on paddy up to December.
During this period (August-December) elephants
moved into vast areas of paddy fields spreading
over different forest divisions. They invariably
consumed the middle part of a vegetative hill of
paddy, discarding the basal and leafy parts.

Maize was found to be one of the dietary
ingredients of resident elephants. They were more
selective in picking out both the terminal male
spikes and the auxiliary female spikes for
consumption.  Sometimes succulent stems and
leaves were also consumed by the resident
elephants. Sugarcanes were broken at the terminal
portion of the stem for consumption.  Elephants
invariably consumed the whole part of the wheat
plants. However, plants in the inflorescence state
were highly relished by the elephant for the sweet
taste due to the high sugar content.  Cabbage was
mostly plucked by the elephants, leaving a few
mature leaves at the basal part. Pachyderms also

consumed cucumber, sweet potato and pumpkin,
depending on their availability. It was noticed that
a large number of fields were damaged when they
moved through the crop fields without feeding.
This phenomenon was particularly noticed when
the elephants were being driven. The reason is
that the herd tried to secure a safe place as early
as possible without roaming much through the crop
fields for feeding. Elephants are ‘preprogrammed’
to recognize all the crops available to them, not
only as potential food, but also preferred ones by
application of their nutrition wisdom (Olivier,
1978).

Socio-economic impact

Migratory elephants cause considerable agony
among people living on the periphery of forests.
As a result, anti- elephant conservation feelings
run high among the people.  It has become a serious
law and order problem whenever someone gets
killed by an elephant in a village. Since 1987, it
has been a regular phenomenon of staff being
assaulted or injured by irate villagers. It was
especially noticed during the elephant driving
operation. The major development activities of the
forest department are severely hampered as most
of the staff in the elephant range are busy managing
the problematic elephant herd during September
to February.  Forests in some areas have been
cleared by desperate villagers to deny shelter to
the elephants near the village. Such clearing of
forest was observed in some areas of Brindavanpur
beat.  Many farmers even left their land without
cultivation to avoid damage by elephants.
Casualties often occur when villagers try to protect
their crops from elephants.  With continuous loss
of habitat, pachyderms are forced to extend their
range and raid agricultural crops to meet their
energy requirements.  During such forays of
elephants into the dwellings and crop fields, and
human forays into  the forests for collection of
forest produce, confrontation is inevitable. The
number of deaths has decreased in and around
Dalma Wildlife Sanctuary since 1983, with a
corresponding increase in the number of deaths in
South Bengal.  This could be directly related to
the time spent by the migratory elephants in these
two areas. Increasing drains of public money for
ex-gratia payment towards losses of human life,
crops, livestock and other property is but one of
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the many aspects of the problem.  The highest
amount of ex-gratia (Rs.41.45 lakh) was paid
during 1997-1998. There is also considerable
expenditure from the non-plan budget for
purchasing kerosene, diesel, crackers, jute, etc.,
to meet the cost of elephant drives. Moreover,
villagers often harvest premature crops, especially
rice, potato and cabbage, because the chances of
attack increase once the crops are mature.  This
reduces the value of the harvest even if the
elephants do not eat it.

There is no universal recipe for controlling problem
elephants.  Many of the proposed solutions (e.g.
capturing elephants and creation of an elephant
management zone) are very expensive and time
consuming, and do not guarantee a better future.
Socio-economic development programs through
“participatory management” with the help of local
villagers may be helpful in minimizing man-
elephant conflicts.
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Forest insects as food: humans bite back

Humans have consumed insects for thousands of
years – in some cases as emergency food, in other
cases as a staple, and in still other cases as
delicacies. In modern times, the consumption of
insects has declined in many societies, and has
often been shunned as old-fashioned, dirty, or
unhealthy. Yet, among various cultures scattered
throughout the world, insects remain a vital and
preferred food and an essential
source of protein, fat, minerals and
vitamins. For some members of the
rapidly growing upper and middle
classes of urban society, insects are
“nostalgia food,” reminding them of
earlier, simpler days in the rural
countryside.

Worldwide, over 1,400 insect
species are reportedly eaten as
human food.  Most are harvested
from natural forests. But, while
insects account for the greatest
amount of biodiversity in forests,
they are the least studied of all
fauna. Surprisingly little is known,
for example, about the life cycles,
population dynamics, and
management potential of many edible forest insects.
Similarly, little is known of the impacts that over-
harvesting of forest insects might have on forest
vegetation, other forest fauna and the ecosystems
themselves.

Among forest managers, there is little knowledge
or appreciation of the potential for managing and
harvesting insects sustainably. There is almost no
knowledge or experience in manipulating forest
vegetation or harvest practices to increase,

maximize, or sustain insect populations. Indeed,
as many insects cause massive damage and
mortality to valuable commercial trees, virtually
all insects are considered undesirable pests by
many forest managers. What knowledge does
exist in these respects is often held by traditional
forest dwellers and forest-dependent people.

The capturing, processing, transporting, and
marketing of edible forest insects
provide interesting income and
livelihood opportunities for an
undetermined number of people
around the world. Traditionally,
these activities were all locally
based and largely under-
recognized.  Recently, however,
more sophisticated and wide-
reaching marketing and
commercialization of edible forest
insects have been advanced,
including attractive packaging and
advertising.  Some advocates
believe that creating a wider market
for food insects could provide an
economic incentive for conserving
insect habitats.

The workshop Forest Insects as Food: Humans
Bite Back was organized in Chiang Mai,
Thailand, 19-21 February 2008, by the Food
and Agriculture Organization of the United
Nations (FAO), in collaboration with Chiang Mai
University.

The objectives of the workshop were to:
raise awareness of the potential of edible
forest insects as a human food source;
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document the significance of food insects to
people’s livelihoods and assess their linkages
to sustainable forest management and
conservation;
identify key challenges to promoting edible
forest insects in wider markets and possible
solutions to address those challenges;
develop working relationships and contacts with
colleagues from other countries on edible forest
insects;
share existing knowledge on the collection/
capture, processing, marketing and consumption
of edible forest insects in the Asia-Pacific region
and fill gaps where information is insufficient;
and
develop recommendations and strategies for
promoting forest insects as food on a regional
scale.

The 36 participants of the workshop included
experts on edible insects, entomologists, foresters,
promoters of insect eating and members of the
media from 13 countries, mostly from Southeast
Asia but also from Europe and America.

The workshop was successfully conducted with
active participation from the participants.  The
presentations were informative, and discussions
were engaging.  The field trip provided an
opportunity to observe edible insect farming and
marketing in practice.  The workshop provided a
valuable venue for networking and exchange of
information among experts on the subject.

The working groups discussed the current status,
identified key bottlenecks to future development
and formulated recommendations for promoting
edible insects as food on a regional scale.  The
working groups focused on: taxonomy and ecology;
harvest practices and management implications;
and post-harvest processing, shipping and
marketing.

In the discussions, the participants stressed the
need for more research on taxonomy, nutritive
value, ecology, management potential and cultural
aspects of edible insects.  Particularly, the need to
document and research the effects of management

regimes (through manipulation of forest vegetation,
fire, etc.) in relation to edible insects was noted.
The importance of promotion, marketing,
awareness-raising and education to draw attention
to the nutritional and environmental benefits of
edible insects was highlighted. Value-adding and
quality control were recognized as prerequisites in
marketing and promotion.  The need for sharing
of relevant information was also noted.  Inclusion
of edible insects in government strategies for rural
development and agricultural diversification was
seen as a critical element as well.

The participants also identified a list of insects
(bamboo caterpillar, sago grub, grasshopper, dung
beetle, silkworm, giant water bug, Vespa wasp,
green tree ant, Hymenoptera brood, cicada and
cricket) considered to be the most important as
food in the Asia-Pacific region, with a
recommendation that future research and
development concentrate on these insects.

The conference recommendations addressed
several bottlenecks to future development which
were commonly identified.  First is the lack of
information and research, and the need to integrate
and document local knowledge that is disappearing
in some parts of the region.  Lack of mechanisms
for sharing existing information, which is often only
available in local languages, was also recognized.
Second is the promotional and educational aspect.
Ensuring quality and safety, changing perceptions
and raising awareness are continuing challenges in
this regard.  Finally, moving insect eating from a
fringe subject to a mainstream strategy for rural
development would require multi-faceted efforts.
Enhancing the acceptance of entomophagy in
practice and as a scientific discipline will be the
first step in promoting insects as food on a regional
and global scale.

An overarching recommendation was for FAO to
strengthen information sharing related to edible
forest insects, perhaps through a regional newsletter
for Asia and the Pacific.
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Global forest resources assessments (FRA) have
been carried out by FAO since 1946 and reports
have been published at periodic intervals of five
to ten years. The latest of these reports, FRA 2005,
was published in 2006.

The Global Forest Resources Assessment 2010,
or FRA 2010, was mandated by the eighteenth
session of COFO (March 2007). It consists of two
main components:

A country reporting process, where countries
are requested to submit country reports to FAO,
following a standardized reporting format and
methodology.
A complementary remote sensing assessment,
aiming at obtaining better information of forest
change processes on global, regional and biome
level.

The Global Forest Resource Assessment 2010 was
officially launched 3-7 March 2008, at a meeting
in Rome, sixty years after the publication of the
results of FAO’s first Global Forest Resources
Assessment.

A total of 265 forest assessment specialists
attended, including representatives from 154
countries and 14 key forest related organizations:
the Convention on Biological Diversity (CBD), the
European Forest Institute (EFI), the EU Joint
Research Centre (JRC), the Food and Agriculture
Organization of the United Nations (FAO), German
Air Force Assistance Group (GAFAG), the
International Tropical Timber Organization
(ITTO), Jena University Germany, South Dakota
State University USA, the United Nations
Economic Commission for Europe (UNECE), the
United Nations Environment Programme – World
Conservation Monitoring Centre (UNEP-WCMC),
the United Nations Forum on Forest (UNFF), the
United Nations Framework Convention on Climate
Change (UNFCCC), World Bank (WB) and World
Resources Institute (WRI).

Mr Jan Heino, Assistant Director-General, FAO
Forestry Department, formally opened the

Forest Resources Assessment 2010 launched

Meeting. He welcomed participants and highlighted
that forests are important for a variety of reasons
and that their sustainable management require on-
going monitoring and assessment of trends that
can measure progress in protecting, conserving and
using forest resources in a wise and sustainable
manner. He expressed his gratitude to the large
number of forest-related organizations that have
helped shape FRA 2010 and who will either help
FAO to implement FRA 2010, provide
complementary data through their own efforts or
help further disseminate the knowledge generated
through this process. He noted that this year FAO
celebrates the 60th anniversary of the publication
of the results of its first Global Forest Resources
Assessment. He further noted that the support
offered to FAO for FRA 2010 has been
overwhelming. He informed the meeting that to
date, 175 countries have responded to FAO’s
request to nominate a National Correspondent for
FRA 2010.

Remote sensing

FRA 2010 will be the most comprehensive forest
resource assessment undertaken to date and will
include a number of new initiatives including a
remote sensing survey using satellite data to
produce global and regional tree-cover maps and
a more consistent and detailed assessment of
changes in forest areas over time.

Using satellite data from 1975, 1990, 2000 and
2005, forest cover will be surveyed across the
planet in about 13,500 plots, providing a sampling
intensity of 1 percent of the global land surface, to
obtain statistically valid information at regional and
global levels.

This survey will generate unprecedented
information on deforestation, afforestation and
natural forest expansion. It is expected that the
survey will:

provide insight into the land uses that are
replacing forests;
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Global planted forests have continued to increase
over the past 15 years – from approximately 190
million hectares in 1990 to approximately 271
million hectares in 2005. The Asian proportion of
the global planted forests has also continued to

increase – from 98 million hectares to 128 million
hectares respectively.

Globally, the top 10 countries (by area) account
for 81% of all planted forests (see figure).

Towards responsible management of planted forests

improve understanding of the global
contribution of forests to greenhouse gas
emissions and reductions; and
establish a common framework and
methodology to enable developing countries to
improve their monitoring of current and future
deforestation rates.

In addition, the 2010 assessment will expand
knowledge of the biological diversity of forests

and will include a special study on trees outside
forests, a survey of the area of forest under
sustainable forest management, and data on forest
laws, policies and institutions.

Follow-up meetings with countries will be
organized on a regional basis over the next 12
months to provide capacity building and further
opportunities for clarifications and to conduct a
review of countries’ data.
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The planted forests area in China is more than
double the size of the next country (India).

Seventy-three percent of planted forests are
managed primarily for production of industrial
roundwood for wood and fibre products, whilst
27 percent are managed for primarily protective
purposes (protection of soil and water, etc.).

Fifty-one percent of the 205 million hectares of
planted forests grown for production are in the
Asia-Pacific region. Seventy-three percent of the
66 million hectares of planted forests grown for
protection are in the Asia-Pacific region, mainly to
rehabilitate degraded lands, combat desertification
and for soil and water protection.

China’s reported the purpose of planted forests as
heavily weighted for production; for India it was
both production and protection; and for Japan
predominantly protection.

Implementation of the voluntary guidelines for
responsible management of planted forests

A four-day multi-stakeholder workshop “Towards
responsible management of planted forest” was
conducted in Chiang Mai, Thailand, 21 to 24
January 2008. The workshop was the second phase
of the preparation for implementation of the
Voluntary Guidelines for Responsible Management
of Planted Forests. Thirty-one individuals
participated, including representatives of
government, NGO and private sector stakeholder
groups from China, Lao PDR, Thailand, and
Vietnam, and officers and staff from FAO and the
Asia Pacific Association of Forest Research
Institutes (APAFRI).

The purpose of the workshop was to:
orient and sensitize stakeholders to the principles
and applications of the voluntary guidelines as
a planning, management and monitoring tool in
policy, legal and technical work;

discuss the institutional, economic, social and
cultural, environmental and landscape
dimensions and how to balance the trade-offs
between the different contexts;
analyze problems requiring attention;
identify priority areas that needed to be
addressed;
prepare log frames for 3-year programs/projects
to detail impacts, outcomes, outputs, activities,
stakeholders, indicators and assumptions; and
review follow-up actions and funding to develop
a programme or project to strengthen planted
forests development.

The workshop generated three main outputs for
each participating country:

synthesis of planted forest development and
SWOT analysis;
action framework; and
logical framework.

The meeting successfully reviewed the Voluntary
Guidelines in the context of planted forest
development in the four countries, and participants
from each country developed logframe proposals
for future action to address priority problems.

The outputs from the workshop are to be used to
submit programs or projects to forest authorities,
donors and development banks for consideration
to contribute towards responsible management of
planted forests in each country. This will require
follow up by both country participants and FAO.

The workshop was the first of several planned
workshops to be convened for groupings of
countries in this and other regions.  The pilot effort
demonstrated the effectiveness of the workshop
approach and will serve to continuously improve
future planned workshops.
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FAO assisting Bhutan to develop new forest policy

Bhutan has very strong policies and laws to con-
serve natural resources and to protect the envi-
ronment. While these have been good for protect-
ing the environment, they have sometimes not
taken full advantage of enlightened policies to pro-
mote sustainable development and sound utiliza-
tion of natural resources. There is a growing need
for a more balanced approach in Bhutan that is
based on a broader and more holistic approach to
sustainable development and poverty alleviation.
While the recent economic growth is strong (7
percent annual average), due mainly to the rapid
expansion of hydro-power and the sale of elec-
tricity to India, the benefits are not fully shared.
While the middle class is becoming wealthier, at
least one-third of the population lives in poverty.

The Government of Bhutan is fully aware of the
opposing pressures to protect the environment
while promoting sustainable development. For in-
stance, the Forest and Nature Conservation Act
of 1995 has little consistency with the National
Forest Policy established in 1974. Considering the
many changes since 1974, the Secretary of the
Ministry of Agriculture invited FAO to assist in
formulating a new forest policy that will define
and clarify the purpose of the forests of Bhutan,
and provide guidance for revising the Forest and
Nature Conservation Act of 1995. The new forest
policy will have a major impact on food security
and biodiversity, and will provide a framework for
strategies aimed at striking a balance between con-
servation and sustainable use in areas such as com-
munity forestry, watershed management, wood and
non-wood forest products, and livestock manage-
ment.

In March 2008, FAO fielded a two-person mis-
sion in March 2008 to assist with the develop-
ment of the new forest policy. The mission devel-
oped a framework for formulating the new forest
policy. It proposed a participatory and multi-stake-
holder approach, and suggested the draft policy
should be based on the following principles and
best practices:

The ultimate purpose of the policy is to ben-
efit Bhutanese society while conserving
Bhutan’s forest resources.
Policy objectives should reflect national vision
and goals.
The policy should be holistic – balancing so-
cial, economic and environmental concerns –
and multi-sectoral, recognizing that the forest
sector does not operate in isolation.
Policy formulation and implementation should
involve stakeholder and political participation
– a consultative process involving all sectors
(public, private, NGOs) and all levels (national,
district, communities).
The policy should be realistic, achievable, and
practical.

Through a consultative process, the mission iden-
tified key issues that need to be addressed by the
new forest policy. This approach not only strives
at reaching consensus among key stakeholders
about the best way to address each of the key
issues, it also achieves ownership of the final prod-
uct. The following were identified as some of the
key issues that have to be considered during the
formulation of the forest policy:

sustainable management of forest resources
and watersheds;
planning;
information and knowledge;
participation;
conservation of the environment;
economic benefits;
afforestation and land restoration;
development of private sector business envi-
ronment; and
institutional development.

The March mission is considered to be the first
step in the consultative process. The list of issues
will be augmented or modified as additional stake-
holders are consulted, in particular those at the
district and community level. A second mission is
planned when the draft policy will be prepared
through a similar consultative process. The draft
will be submitted to public hearings for feedback
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from various stakeholders before final approval by
the Government. The implementation of the new
forest policy will only be effective if it is commu-
nicated to all relevant stakeholders, sufficient re-
sources are provided for implementation, and its
effectiveness is regularly monitored. Effective

Strengthening leasehold foresty in Nepal

In 1990, the Government of Nepal and the
International Fund for Agricultural Development
(IFAD) signed a Loan Agreement for the Hills
Leasehold Forestry and Forage Development
Project (HLFFDP), providing support up to
December 2003. This innovative program received
additional technical assistance from FAO from
1992 to 2001. The objectives of the HLFFDP were
to raise the incomes of families in the hills of Nepal
who were below the poverty line, and contribute
to improving the ecological conditions. To achieve
these objectives, degraded forest has been leased
for 40 years (renewable) to groups of poor
households as a resource base for their exclusive
use.

The provision of secured access to degraded forest
land, combined with training and other inputs,
increases the availability of animal fodder.
Increased fodder makes it easier to convert from
free grazing of animals to stall-feeding. This reduces
the pressure on the forest and vegetation, which
leads to improved environmental conditions. Stall-
feeding also increases the availability of manure,
which in turn helps to maintain or improve soil
fertility, leading to increased food production and
food security. Overall, household food security has
steadily increased in project areas.

The leasehold program, while very promising, has
yet to be replicated throughout the country. Several
factors need to be addressed for this to happen.
They include:

Technical capacity needs to be strengthened at
the district level to effectively implement the
leasehold forestry program.

Leasehold forestry must be adapted to a wider
range of agro-ecological conditions.
The program needs to be implemented more
consistently across projects and districts.
Simple indicators are needed to identify the
poverty situation of rural households and
communities.
The contribution of forest and trees in reducing
poverty needs to be clarified and enhanced.

In view of this, the Government of Nepal recently
launched a project with support from FAO’s
Technical Cooperation Programme (TCP). The
specific objectives of the project include:

building-up implementation capacity and
reference points in the 22 leasehold forestry
program districts;
identifying promising multipurpose grasses,
legumes and tree species for the rehabilitation
of degraded forest land in the dry agro-ecological
zones;
finalizing the operational guidelines that are linked
to the poverty indicators for leasehold forestry,
and developing the national standards (best
practices) for leasehold forestry to be used
across districts and projects; and
improving the institutional framework for a
greater contribution of forests and trees to
reduce poverty.

The project was launched in February 2008, and
will be implemented by Nepal’s Department of
Forestry. The work is envisaged to support the
ongoing IFAD project on Leasehold Forestry.
Additional synergies between the two projects are
being considered.

implementation may also require amendments to
various Acts and the implementation regulations.
The new forest policy is expected to provide the
foundation for Bhutan to sustainably manage and
utilize its forest resources for the benefit of all its
citizens.
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Partnership for forest restoration research in Indochina

With increasing human impacts on forests in Asia
and the Pacific, the area of degraded forests and
forest land in the region has expanded rapidly in
recent years.  While much of these forest areas
will be permanently converted to other land uses,
large areas are potentially available to revert back
to healthy forests.  In some cases, natural
regeneration will suffice. But, in many other areas,
active human intervention is needed to rehabilitate
or restore forests through reforestation, assisted
natural regeneration, enrichment planting and other
approaches.

A regional workshop on “The Future of Forest
Restoration Research in Indochina,” was held 12-
14 March 2008, in Chiang Mai, Thailand.  The
workshop was organized by the Forest Restoration
Research Unit of Chiang Mai University, in
collaboration with FAO/RAP and several other
partners.  Fifty-two participants took part in the
workshop, including representatives from
Cambodia, China, Lao PDR, Thailand, and a large
number of regional and international organizations.

The Forest Restoration Research Unit (FORRU)
of Chiang Mai University has been working on
forest restoration issues for more than 15 years.
As part of its continuing program of support,
FORRU joined with FAO and other partners to
exchange experiences and develop proposals for
future forest restoration activities in the region,
with a particular focus on Indochina.

The objectives of the workshop were to:

present and discuss country plans to establish
forest restoration research units in Cambodia,
China and Laos;

explore potential funding mechanisms and
implementation approaches for forest
restoration in Indochina;

provide a forum for the exchange of ideas on
forest restoration research in Indochina; and

launch the publication “How to Plant a Forest”
(in five languages) and “Research for the
Restoration of Tropical Forest Ecosystems.”

The workshop included the following elements:
presentation and discussion focused on recent
experiences with forest restoration in Asia;
presentation of proposals for future forest
restoration activities in Cambodia, China, and
Lao PDR;
review of forest policies and research in the
region;
discussion of opportunities for funding and
other support for forest restoration in the
region; and
field visits to some of FORRU’s research sites
near Chiang Mai.

The workshop provided a useful opportunity to
exchange information and experiences in forest
restoration, but it was evident that much needs to
be done to effectively scale up the activities that
demonstrate promise.  Most ongoing activities are
small-scale in nature rather than operational scale.

Sustainable development of non-timber forest products

Non-timber forest products (NTFPs) are emerging
rapidly in the global marketplace. At a time when
markets for the environmental services of forests
are being increasing promoted, many countries and
organizations see a great deal of potential for these

forest products and services in the process of
sustainable development and poverty alleviation.

The International Conference on the Sustainable
Development of Non-Timber Forest Products and
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Services was held 26-28 September 2007 in
Bejing, China. It was hosted by the Chinese
Academy of Forestry and organized by the
International Tropical Timber Organization (ITTO)
in collaboration with the International Network for
Bamboo and Rattan (INBAR), the International
Centre for Bamboo and Rattan, and FAO. The
conference drew 120 participants from 42
countries.

Some of the key issues discussed at the conference
were as follows:

The wide diversity of  definitions of NFTPs
and environmental services hinders the
development of the sector.
Forests provide many services, including carbon
sequestration, hydrological services,
biodiversity conservation, soil erosion control,
climate buffering, etc. Payments for these
services can help reduce both poverty and
deforestation.
NTFPs are very important for many
communities, particularly the rural poor. The
trade in some high-value NTFPs also
contributes to national economies. However,
the benefits are not always distributed equitably
and markets are often informal, disorganized
and open to exploitation.
More value-adding at the local level could
provide forest-based communities with
significant benefits from NTFPs.
The sustainable use of NTFPs and
environmental services are key elements of
sustainable forest management.
A lack of clear resource tenure, access and
rights inhibits the development of community-
based forest enterprises.

It was recommended that governments and
international organizations should:

fully recognize the huge existing and potential
role of NTFPs and forest environmental
services in sustaining and adding wealth to
people living in and around forests;
improve the terminology and definitions of
NTFPs and environmental services to ensure
a consistent approach to their management and
trade;
where necessary, institute and support
participatory processes to develop and improve
legal and policy frameworks that support the

production and trade of NTFPs and services,
including by addressing land tenure, resource
access and user rights;
ensure that laws and policies allow and assist
indigenous and local communities, including
women, to develop successful forest-based
enterprises;
review the need for new and/or improved
financial mechanisms to promote community-
based enterprises based on NTFPs within
common biogeographic areas;
develop cooperative agreements for the
sustainable management of NTFPs within
common biogeographic areas;
develop guidelines for the sustainable and socially
equitable  use of NTFPs and environmental
services in the context of sustainable forest
management (SFM);
support the development of national and
international standards and certification systems
for different groups of NTFPs and
environmental services;
boost research and development into NTFPs
and payments for environmental services;
strengthen international networks on NTFPs to
improve the quality, availability and exchange
of technical, marketing and management
information; and
support the development of:

capacities for monitoring and assessing
environmental services and payments for
them as a way of adding value to tropical
forests and reducing;
effective procedures for the valuation of
environmental services;
better instruments for financing
environmental services, especially from
the private sector; and
integration in national development/
sectoral planning and legal frameworks.

For more information, please contact:
ITTO Secretariat, Forest Industry Division
International Organizations Center, 5th Floor
Pacifico-Yokohama 1-1-1, Minato-Mirai
Nishi-ku, Yokohama, 220-0012, Japan
Fax: +81 45 223 1111; E-mail: fi@itto.or.jp

(Extracted from Non-Wood News No.16 January
2008)
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Australian-Swiss region-led initiative on regional input in
support of the United Nations Forum on Forests

In recent discussions within the United Nations
Forum on Forests (UNFF), countries have called
for greater interaction between UNFF and the work
being carried out by forest-related organizations
and processes that operate at regional levels.
Regional forest-related mechanisms, institutions
and instruments, organizations and processes have
been encouraged to address issues and agenda
items planned for each upcoming UNFF session,
and to provide input on these issues to the UNFF
sessions.  At the same time, there is growing
appreciation of the important roles that regional
organizations and processes play in catalyzing and
supporting on-the-ground implementation of
sustainable forest management (SFM), and a
subsequent desire to ensure increased support for
the work at the regional level.

To help clarify and advance the interaction between
regional mechanisms and UNFF, Australia and
Switzerland, working with other partners, including
FAO, organized a region-led initiative (RLI), 28-
30 January 2008, in Geneva, Switzerland. Forty-
nine participants from 34 organizations and
countries attended the RLI. Attendance at the RLI
was on the basis of invitations to forest-related
regional and sub-regional organizations, United
Nations Forum on Forests (UNFF)8 Bureau
members, Collaborative Partnership on Forests
(CPF) members and selected country experts.

The objectives of the RLI were as follows:

Raise awareness at the regional and sub-
regional levels of the International Arrangement
on Forests (IAF) and the role and work of the
UNFF, especially its mandate to strengthen
interaction between the UNFF and regional
and sub-regional mechanisms, institutions and
instruments, organizations and processes;
Inform on the topics identified in the UNFF
Multi-Year Programme of Work (MYPOW)
with a view to sharing regional and sub-regional
perspectives on these topics with the UNFF;

Examine opportunities for, and constraints to,
integrating the planned UNFF agenda items
into meetings of the regional or sub-regional
processes;
Identify practical mechanisms and timelines
for ensuring that the outputs from regional and
sub-regional organization meetings are
submitted to the Forum secretariat and
integrated into the UNFF sessions, as
appropriate and likewise enhancing outputs
from the global level to the regional level; and
Encourage inputs from forest-related regional
and sub-regional mechanisms, institutions and
instruments, organizations and processes to
UNFF, by: 1) sending written focused
contributions; and/or 2) participating in the
sessions of the UNFF.

Key priorities and challenges of the regional
and sub-regional organizations

While there was common agreement on the key
priorities facing forests of the world, the timing of
addressing those priorities and the ways in which
those priorities could be addressed were strongly
dependent on the needs and capabilities of each
region or sub-region. The following points were
raised as areas of priority for all regional and sub-
regional organizations that reflected issues that
were also of priority at the global and national
level:

implementation of SFM;
capacity building and information exchange;
mobilization of all types of financing;
forests and climate change;
biofuels/ bioenergy;
biodiversity conservation and protection;
water and forests;
combating illegal and unsustainable logging;
establishing partnerships among all
stakeholders – strengthening multi sectorial
linkages and engagement;
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local communities use/access rights to the
forests;
forest products trade and market reforms;
forest policy and institutional reform;
protected area management;
forests and health;
forest degradation;
deforestation; and
forests and poverty eradication.

Interaction between the regional and sub-
regional organizations and the UNFF

The RLI concluded that UNFF could support
regional and sub-regional organizations and
processes by:

supporting increased information exchange
among regional and sub-regional organizations
through the UNFF website and maintaining
an “events roadmap” of planned activities;
developing a listing of regional and sub-regional
organizations and their mandates and priorities;
linking regional organizations with potential
donors (especially within the Collaborative
Partnership on Forests) to support new
initiatives and activities at the regional level;
dedicate one or two days of each future UNFF
session to regional and sub-regional dimensions
and ensure that the perspectives of regional
organizations and processes are fully
highlighted; and

organize and support additional events such
as the RLI to enhance the knowledge and
awareness of organizations regarding the work
of the UNFF.

In turn, it was suggested that regional and sub-
regional organizations and processes could more
fully support the agenda of UNFF by:

disseminating the results and decisions taken
by UNFF at the regional and sub-regional
levels;
providing reports to UNFF giving regional and
sub-regional perspectives on current forestry
issues, especially those related to the upcoming
agenda topics to be considered in UNFF
sessions;
implementing activities related to the
International Year of Forests;
promoting action towards sustainable forest
management at the ground level in member
countries;
providing information to the UNFF Secretariat
on upcoming meetings and activities;
organizing workshops, seminars, and side
events in conjunction with UNFF sessions to
share information, seek advice, and explore
ideas for advancing progress toward
sustainable forest management; and
providing regular feedback to UNFF on policy
development, lessons learned, and regional
priorities to help keep the work of UNFF
focused and relevant.

RAP forestry staff movement

Kikang Bae, a national of the Republic of
Korea, began a six month internship with the
Forestry Group in the FAO Regional Office for
Asia and the Pacific, in March 2008. Ms. Bae
has a B.Sc. from Seoul National University
where she majored in forest environment and
is currently working toward a M.Sc. degree. She
will assist in the implementation of the program
of the FAO Forestry Department in relation to

forest rehabilitation and reforestation in the Asia-
Pacific region.

Chanthakarn Junnatasna, a Thai national, has
been recruited as a short-term consultant for the
Gap analysis of existing knowledge and data
sources as compared to the needs of coastal
managers for information project (GCP/RAS/234/
UCN).



13

Vol. XXII: No.1 January-March 2008

13

FOREST NEWSFOREST NEWS

New RAP forestry publications

REACHING CONSENSUS
Multi-stakeholder processes in forestry: experi-
ences from the Asia-Pacific region
By D.A. Gilmour, P.B. Durst and K. Shono
RAP Publication 2007/31

By nature, forestry is multi-disciplinary and highly
complex. In addition to timber needed to sustain
forest industries, forests provide a wide range of
goods and services that ultimately ensure
the well-being of societies.

Consider-
ing the broad range

of people and sectors impacted
by forests, decision-making in forestry

can no longer be the exclusive domain of govern-
ments and the privileged groups of people. For for-
est management to be successful in today’s world,
mechanisms must be established to ensure effec-
tive participation of diverse stakeholders in deci-
sion-making processes in order to balance the per-
spectives and priorities of all affected and interested
individuals and groups.

Over the past two decades, a large number of multi-
stakeholder processes have been established in Asia
and the Pacific to strengthen forest management
decision-making. The experiences have been mixed.
This publication is intended to further increase the
knowledge and understanding of multi-stakeholder
processes that are truly effective in delivering the
diverse benefits of forests to society in a balance
and equitable manner.

TREES AND SHRUBS OF THE MALDIVES
By V. Selvam
RAP Publication 2007/12

The forests and trees of the Maldives are used
by the islanders primarily as a source of timber,
but also for medicinal and culinary purposes
among others. For their effective conservation
and sustainable management, it is essential for
relevant information on the identity, ecology and
use of each species to be catalogued and dis-
seminated. The “Forestry programme for early
rehabilitation in Asian tsunami-affected coun-
tries,” supported by the Government of Finland
and coordinated by the FAO Regional Office for
Asia and the Pacific, took the initiative to publish
for the advancement of forestry and conserva-
tion in the Maldives.

This work is the
first of its

kind in the
Maldives and con-

tains information on 100 spe-
cies, including broadleaves, mangroves,

pandanus, palms and casuarinas. Recognition of
the values of trees and forests and the environ-
ment is climbing the global agenda, and through
this publication it is hoped that awareness will be
raised among Maldivians and others interested in
studying the wide range of trees and shrubs
present in this group of islands.
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THE ROLE OF COASTAL FORESTS IN THE
MITIGATION OF TSUNAMI IMPACTS
By Keith Forbes and Jeremy Broadhead
RAP Publication 2007/1

The role of coastal forests in the mitigation of tsu-
nami impacts became a hotly debated topic in the
aftermath of the 2004 Indian Ocean tsunami. In-
formation from a range of sources suggested that
mangroves and other coastal forests mitigated the
effects of the tsunami, which led to tree planting
programmes and calls to establish coastal buffer
zones in a number of tsunami-affected countries.

The effectiveness of trees and forests in shielding
coastlines from tsunamis was later called into ques-
tion and the surrounding debate revealed the im-
precise nature of the existing knowledge and the
associated danger of potentially harmful policies
being formulated.

The diversity of opinion revealed the urgent need
for interdisciplinary work to bridge the gap be-
tween science and policy and provide information
on whether and how to plant or manage coastal
trees and forests for protective purposes. The work
summarized in this publication was therefore un-
dertaken to specifically address the physical as-
pects of tsunami mitigation by forests, which form
the core of the debate. It is hoped that the infor-
mation provided will be used in conjunction with
economic, social and environmental considerations
to improve the management of coastal trees and
forests.

Asia-Pacific Forestry Chips and Clips

PAPER-RECYCLING TYCOON BECOMES
THE RICHEST WOMAN IN CHINA
The founder of Nine Dragons Paper, which buys
scrap paper from the U.S. for use in China, has
become the first woman to top the list of China’s
richest people. Nine Dragon’s shares have almost
tripled in value since they were listed on the Hong
Kong stock exchange.
– BBC News –

CHINA BUILDS WORLD’S FIRST BAMBOO
ROAD BRIDGE
The world’s first bamboo road bridge, measuring
3.4 meters wide and nine meters long, looks like a
concrete bridge from the top and sides, but its nine
bamboo girders can be seen from beneath and it is
covered with bamboo boards. The bridge can carry

a maximum load of 90 tons with a service life of
20 to 30 years.
– China Daily –

FLYING SQUAD CENTER IS A SUCCESS
WWF reports that the introduction of an Elephant
Flying Squad to Riau Province in central Sumatra
in 2004 has been successful in reducing human-
elephant conflicts. Extensive logging and forest
conversion cause elephants to invade farms and
plantations in search of food. The Flying Squad,
made up of eight men and four elephants, drives
back wild elephants to protect crops.
– WWF Forest Conversion News –

PALM OIL NOT GREEN FOR ASIA
The European Union’s (EU) demand for suppos-
edly environment-friendly fuels such as palm oil
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is coming at a high social and environmental cost
in Asia, warned a report released by the United
Nations Development Programme (UNDP).  Since
1999, the EU’s demand for palm oil, primarily
from Malaysia and Indonesia, has more than
doubled. The expansion of palm oil plantations
has been associated with widespread deforesta-
tion and violations of the human rights of indig-
enous people.
– Inter Press Service News Agency –

WORLD’S LARGEST MANGROVE FOREST
RAVAGED BY BANGLADESH CYCLONE
Bangladesh’s vast Sunderbans mangrove forest
bore the brunt of a deadly cyclone that smashed
into the country, likely killing wildlife. Sunderbans
is the world’s largest mangrove forest, covering
some 5,800 square kilometers. It is home to an
estimated 500 Bengal tigers, an endangered spe-
cies with an estimated 5,000 to 6,000 individuals
left worldwide.
– Agence France-Presse –

JAPAN, CHINA, ASEAN NATIONS PLEDGE
FOREST COVER INCREASE
Japan, China and 13 other nations in the Asia-
Pacific region pledged to expand forest cover by
15 million hectares by 2020 and reduce energy
usage per unit of gross domestic production by
one-quarter. The East Asia Summit adopted the
“Singapore Declaration on Climate Change, En-
ergy and the Environment” following a pledge by
the ASEAN nations to expand forest cover by 10
million hectares over the same time frame.
– Bloomberg –

SARAWAK TO DOUBLE TIMBER PRODUC-
TION
The Malaysian state of Sarawak aims to double
its timber production to 25 million cubic meters a
year by establishing one million hectares of planted
forests over the next 13 years. In past years, the
planted forest programme has concentrated on
planting Acacia mangium, but of late, with the
advancement of research and development, indig-
enous species have generated significant interest
among the licensees.
– Star Online –

ENVIRONMENTALISTS FAIL TO STOP TAS-
MANIAN PULP MILL
The Australian government has given the go-ahead
for construction of a $2 billion pulp mill on the
island state of Tasmania that environmentalists
have been fighting for months.  The pulp mill will
consume four million tons of wood per year for
pulping and burn 500,000 tons of wood to gener-
ate power every year. Environmentalists claim that
Tasmania’s old growth forests will be logged to
feed the mill, with the accompanying destruction
of biodiversity and release of greenhouse gasses.
– Environment News Service –

TWO NEW MAMMALS FOUND IN REMOTE
NEW GUINEA
A miniscule possum and an enormous rat were
recorded by scientists as probable new species on
a recent expedition to a remote and virtually un-
known area of Indonesia in the pristine wilderness
of western New Guinea’s Foja Mountains.
– Environment News Service –

GREEN CORRIDOR HOLDS NEW SPECIES
Eleven new species of animals and plants were
discovered in a remote area in Thua Thien Hue
Province in central Vietnam, a region known as
the Green Corridor. The newly discovered spe-
cies include two butterflies, a snake, five orchids,
and three other plants. The Green Corridor is one
of the last remaining lowland wet evergreen for-
ests in Vietnam.
– Viet Nam News –

MONGOLIAN PROJECT TO HOLD BACK
DESERTIFICATION
Working in partnership with Korea, Japan and
China, Mongolia will plant trees in 3,000 hectares
of  the Mongolian desert to stave off the expand-
ing desert. According to the Northeast Asia Forest
Network, more than 6 million hectares of land sub-
ject to desertification each year, affecting some
1.2 billion people.
– Mongolia Web News –
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18-20 April 2008. Hanoi, Vietnam. Pacific Sub-regional Workshop for FRA 2010. Contact: M. Kashio,
Forest Resources Officer, FAO Regional Office for Asia and the Pacific, 39 Phra Atit Road, Bangkok
10200, Thailand; Tel.(662) 697-4141; Fax: (662) 697-4445; E-mail: Masakazu.Kashio@fao.org

20-23 April 2008. Hanoi, Vietnam. Asia-Pacific Forest Invasive Species Network (APFISN): Risk-
based targeted surveillance for forest invasive species. Contact: K. Sankaran, APFISN Coordinator, E-
mail: sankaran@kfri.org

20 April 2008. Hanoi, Vietnam. National Forest Programme Facility Workshop. Contact: S. Appanah,
National Forest Programme Advisor (Asia-Pacific), FAO Regional Office for Asia and the Pacific, 39 Phra
Atit Road, Bangkok 10200, Thailand; Tel.(662) 697-4136; Fax: (662) 697-4445; E-mail:
Simmathiri.Appanah@fao.org

21-26 April 2008. Hanoi, Vietnam. First Asia-Pacific Forestry Week and the 22nd Session of the Asia-
Pacific Forestry Commission. Contact: P. Durst, Senior Forestry Officer, FAO Regional Office for Asia
and the Pacific, 39 Phra Atit Road, Bangkok 10200, Thailand; Tel.(662) 697-4139; Fax: (662) 697-4445;
E-mail: Patrick.Durst@fao.org; AP-Forestry-Week@fao.org or visit the website http://www.fao.org/forestry/
site/44755/en/

1-3 May 2008. Chiang Mai, Thailand. The First TPR/RPAC Meeting for the project “Enhancing
sustainable forest harvesting in Asia.”  Contact: P. Durst, Senior Forestry Officer, FAO Regional Office
for Asia and the Pacific, 39 Phra Atit Road, Bangkok 10200, Thailand; Tel.(662) 697-4139; Fax: (662)
697-4445; E-mail: Patrick.Durst@fao.org

19-23 May 2008. Islamabad, Pakistan. 29th FAO Regional Conference for Asia and the Pacific. Contact:
B.K. Nandi, Secretary APRC,  FAO Regional Office for Asia and the Pacific, 39 Phra Atit Road, Bangkok
10200, Thailand; Tel.(662) 697-4143; Fax: (662) 697-4445; E-mail: Patrick.Durst@fao.org

14-18 October 2008. Beijing, China. 23rd Session of the International Poplar Commission. Contact:
Jim Carle, Senior Forestry Officer, FOMR, FAO Forestry Department, Via della Terme di Caracalla,
00100, Rome, Italy; E-mail: Jim.Carle@fao.org

March 2009. Rome, Italy. Committee on Forestry (COFO) - 19th Session. Contact: Douglas Kneeland,
Chief FOEL and Secretary COFO,  FAO Forestry Department, Via della Terme di Caracalla, 00100,
Rome, Italy; E-mail: Douglas.Kneeland@fao.org

FOREST NEWS is issued by the FAO Regional Office for Asia and the Pacific as part of TIGERPAPER. This issue
of FOREST NEWS was compiled by Patrick B. Durst, Senior Forestry Officer, FAO/RAP.
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APFC - The unwelcome guests: Proceedings of the
Asia-Pacific Forest Invasive Species Conference
(RAP Publication 2005/18)
Helping forests take cover (RAP Publication 2005/
13)
Elephant care manual for mahouts and camp
managers (RAP Publication 2005/10)
Forest certification in China: latest developments
and future strategies (RAP Publication 2005/08)
Waves of hope – report of the regional coordination
workshop on rehabilitation of tsunami-affected
forest ecosystems: strategies and new directions
(RAP Publication 2005/07)
Forests and floods – drowning in fiction or thriving
on facts? (RAP Publication 2005/03)
In search of excellence: exemplary forest management
in Asia and the Pacific (RAP Publication 2005/02)
What does it take? The role of incentives in forest
plantation development in Asia and the Pacific.
Executive summary (RAP Publication 2004/28)
What does it take? The role of incentives in forest
plantation development in Asia and the Pacific (RAP
Publication 2004/27)
Forests for poverty reduction: opportunities for
Clean Development Mechanism, environmental
services and biodiversity (RAP Publication 2004/
22)
Forests for poverty reduction: can community forestry
make money? (RAP Publication: 2004/04)
Advancing assisted natural regeneration (ANR) in
Asia and the Pacific (RAP Publication 2003/19) - 2nd

edition
Bringing back the forests: policies and practices
for degraded lands and forests (RAP Publication
2003/14) out of print
Community forestry – current innovations and
experiences (CD-ROM included)
Community-based fire management: case studies
from China, The Gambia, Honduras, India, the Lao
People’s Democratic Republic and Turkey (RAP
Publication: 2003/08)
Practical guidelines for the assessment, monitoring
and reporting on national level criteria and
indicators for sustainable forest management in dry
forests in Asia (RAP Publication: 2003/05)

Giants on our hands: proceedings of the
international workshop on the domesticated Asian
elephant (RAP Publication: 2002/30)
Communities in flames: proceedings of an
international conference on community involvement
in fire management (RAP Publication: 2002/25)
Applying reduced impact logging to advance
sustainable forest management (RAP Publication:
2002/14)
Monograph on benzoin (Balsamic resin from Styrax
species) (RAP Publication: 2001/21)
Proceedings of the International Conference on
Timber Plantation Development, 7-9 November 2000,
Manila, Philippines
Trash or  treasure? Logging and mill residues in Asia-
Pacific (RAP Publication: 2001/16)
Regional training strategy: supporting the
implementation of the Code of Practice for forest
harvesting in Asia-Pacific (RAP Publication: 2001/15)
Forest out of bounds: impacts and effectiveness of
logging bans in natural forests in Asia-Pacific:
executive summary (RAP Publication: 2001/10)
Forest out of bounds: impacts and effectiveness of
logging bans in natural forests in Asia-Pacific (RAP
Publication: 2001/08)
Regional strategy for implementing the Code of
Practice for forest harvesting in Asia-Pacific (July 2000)
Development of national-level criteria and indicators
for the sustainable management of dry forests of Asia:
background papers (RAP Publication: 2000/08)
Development of national-level criteria and indicators
for the sustainable management of dry forests of Asia:
workshop report (RAP Publication: 2000/07)
Asia-Pacific Forestry Commission: the first fifty years
(RAP Publication: 2000/02)
Decentralization and devolution of forest management
in Asia and the Pacific (RAP Publication: 2000/01)
Asia-Pacific Forestry Towards 2010 - report of the
Asia-Pacific Forestry Sector Outlook Study
Trees commonly cultivated in Southeast Asia: an
illustrated field guide - 2nd edition (RAP Publication:
1999/13)
Code of Practice for forest harvesting in Asia-Pacific
(RAP Publication: 1999/12)




