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ďƐƚƌĂĐƚ͗ dŚĞ tŝůĚůŝĨĞ dƌƵƐƚ ŽĨ /ŶĚŝĂ ŚĂƐ ƚĂŬĞŶ Ă ůŽŶŐ ƚĞƌŵ ƌĞƐƉŽŶƐŝďŝůŝƚǇ ƚŽ ŝĚĞŶƟĨǇ Ă ƐƵŝƚĂďůĞ ŚĂďŝƚĂƚ ĨŽƌ ƚŚĞ ƚŚƌĞĂƚĞŶĞĚ ĨĂŵŝůŝĞƐ ŽĨ
ĂƐƚĞƌŶ,ŽŽůŽĐŬ'ŝďďŽŶĨƌŽŵĂǀŝůůĂŐĞĐĂůůĞĚĞůůŽŝŶƌƵŶĂĐŚĂůWƌĂĚĞƐŚƚŽĂŶĞĂƌďǇĨŽƌĞƐƚĞĚĂƌĞĂǁŚŝĐŚǁĂƐƚŚĞĞĂƌůŝĞƌŚŽŵĞŽĨƚŚŝƐ
ƐƉĞĐŝĞƐ͘dŚĞƌĞŝƐĂŶŽŶŐŽŝŶŐƐƵĐĐĞƐƐĨƵůƌĞƐĐƵĞĂŶĚƚƌĂŶƐůŽĐĂƟŽŶƉƌŽŐƌĂŵŵĞƐŝŶĐĞEŽǀĞŵďĞƌ͕ϮϬϭϭŝŶǁŚŝĐŚĨŽƵƌĂƐƚĞƌŶ,ŽŽůŽĐŬ'ŝďďŽŶ
ĨĂŵŝůŝĞƐĐŽŵƉƌŝƐŝŶŐϭϭŝŶĚŝǀŝĚƵĂůƐǁĞƌĞƚƌĂŶƐůŽĐĂƚĞĚŝŶƚŚƌĞĞĚŝīĞƌĞŶƚŚĂďŝƚĂƚƚǇƉĞƐŝŶĂŶĚĂƌŽƵŶĚƚŚĞĨŽƌĞƐƚĞĚĂƌĞĂŽĨƚŚĞDĞŚĂŽtŝůĚůŝĨĞ
^ĂŶĐƚƵĂƌǇ͘WŽƐƚͲƌĞůĞĂƐĞŵŽŶŝƚŽƌŝŶŐŝƐĂŶŽďǀŝŽƵƐĂŶĚƌĞƋƵŝƌĞĚƚĞĐŚŶŝƋƵĞƚŽƐƚƵĚǇƚŚĞƌĞƐĐƵĞĚĨĂŵŝůŝĞƐŽĨĂƐƚĞƌŶ,ŽŽůŽĐŬ'ŝďďŽŶƐĂŌĞƌ
ƚƌĂŶƐůŽĐĂƟŽŶƚŽĐŽŶĮƌŵƚŚĞŝƌƉŽƐƚͲƌĞůĞĂƐĞƐƵƌǀŝǀĂůĂŶĚďĞƩĞƌůŝǀĞůŝŚŽŽĚ͘dŚĞƌĞŐƵůĂƌŵŽŶŝƚŽƌŝŶŐŽĨƚŚĞĂĐƟǀŝƚǇƉĂƩĞƌŶƐŚĂƐŚĞůƉĞĚƚŽ
ƵŶĚĞƌƐƚĂŶĚƚŚĞŚĂďŝƚĂƚƵƟůŝǌĂƟŽŶĂŶĚƌĞƐŽƵƌĐĞƵƐĞŝŶƚŚĞŶĞǁůǇƌĞůĞĂƐĞĚƐŝƚĞƐ͘ůŽŶŐǁŝƚŚƚŚĞƌĞƐĐƵĞŽƉĞƌĂƟŽŶ͕ƚŚĞƌĞŝƐĂŶĂĚĚŝƟŽŶĂů
ƚĂƐŬƚŽĮŶĚŽƵƚƚŚĞƉŽƚĞŶƟĂůŚĂďŝƚĂƚƐƚŽĚĞĮŶĞĂƐŝĚĞĂůƌĞůĞĂƐĞƐŝƚĞƐĨŽƌŐŝďďŽŶƐ͘dŚĞƉŽƐƚƌĞůĞĂƐĞŵŽŶŝƚŽƌŝŶŐǁĂƐƐƚƵĚŝĞĚƚŚƌŽƵŐŚƚŚĞ
ŝŶƐƚĂŶƚĂŶĞŽƵƐ ƐĐĂŶ ƐĂŵƉůŝŶŐ ŵĞƚŚŽĚ ƚŽ ĐŽůůĞĐƚ ƚŚĞ ŝŶĨŽƌŵĂƟŽŶ ŵŽƐƚůǇ ĂďŽƵƚ ƚŚĞŝƌ ĂĐƟǀŝƚǇ ƉĂƩĞƌŶƐ͘  dŚĞ ƉƌĞƐĞŶƚ ƐƚƵĚǇ ĚĞƐĐƌŝďĞƐ ƚŚĞ
ŽǀĞƌĂůůĂĐƟǀŝƚǇƉĂƩĞƌŶƐĂŶĚƌĞƐŽƵƌĐĞƵƐĞŝŶƚŚĞƌĞůĞĂƐĞĚŐŝďďŽŶƐŽŶƚŚĞďĂƐŝƐŽĨƵƟůŝǌĂƟŽŶŽĨĚŝīĞƌĞŶƚŚĂďŝƚĂƚƚǇƉĞƐ͘/ƚǁĂƐŽďƐĞƌǀĞĚƚŚĂƚ
ƚŚĞƌĂŶŐŝŶŐƉĂƩĞƌŶǁĂƐŵŽƐƚůǇŝŶŇƵĞŶĐĞĚďǇƚŚĞƌĞƐŽƵƌĐĞĂǀĂŝůĂďŝůŝƚǇĂŶĚĨŽƌĞƐƚƚǇƉĞ͘dŚĞŐŝďďŽŶĨĂŵŝůǇƌĞůĞĂƐĞĚŝŶƚŚĞĚĞŶƐĞƌĨŽƌĞƐƚ
ŚĂďŝƚĂƚĚĞǀĞůŽƉĞĚĂŐĞŶĞƌĂůĨŽŽĚŚĂďŝƚǁŚĞƌĞĂƐƚŚĞĨĂŵŝůǇĨƌŽŵƚŚĞƚŚŝŶŶĞƌĨŽƌĞƐƚĂƌĞĂďĞĐĂŵĞƚŚĞƐƉĞĐŝĂůŝƐƚĐŽŶƐƵŵĞƌ͘,ŽǁĞǀĞƌ͕ĨƵƌƚŚĞƌ
ĚĞƚĂŝůĞĚƐƚƵĚǇǁŝƚŚƐƵĸĐŝĞŶƚĚĂƚĂŝƐƌĞƋƵŝƌĞĚƚŽĐŽŵŵĞŶƚŽŶƚŚĞŝƌŐĞŶĞƌĂůĞĐŽůŽŐǇ͘
<ĞǇǁŽƌĚƐ͗ĂƐƚĞƌŶ,ŽŽůŽĐŬ'ŝďďŽŶ͕ŚĂďŝƚĂƚ͕DĞŚĂŽtŝůĚůŝĨĞ^ĂŶĐƚƵĂƌǇ͕ƉŽƐƚͲƌĞůĞĂƐĞŵŽŶŝƚŽƌŝŶŐ͕ƚƌĂŶƐůŽĐĂƟŽŶ͘
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Activity budget of post released Eastern Hoolock Gibbon

INTRODUCTION
Translocation between two habitats of source
populations is sometimes justified to maintain the
viable population of any species (Kleiman & Rynalds
2002; Strum 2005). But the movements of wild animals
or troops or populations from one part of their range
to another need a detailed survey before capture and
after release (IUCN 1998; Seddon 1999). As per the
previous studies, in the case of re-introduction, intensive
monitoring and scientific research was focused and
acknowledged (Armstory et al. 1994; Sarrazin & Barbault
1996; Seddon 1999; Seddon et al. 2007). However,
long term monitoring is not often implied, even if it is
required to signify conservation success (Kapos 2009).
The conservation issue was raised in northeastern
India, where hunting is a common practice still (Srivastava
2006; Naro et al. 2015). Other than hunting, expansion
of the farm land, serial cultivation, human settlement
and many other social factors gradually fragment many
forested areas and healthy wildlife habitats. Dello
in Arunachal Pradesh is such a type of village which
harbors a newly discovered population of Eastern
Hoolock Gibbon in Arunachal Pradesh. But there are
also some recognized issues like continuous degradation
of habitats, destruction of canopy continuation, absence
of resources and reckless predation by common village
dogs. This has made Dello a highly threatened habitat.
The present study was framed on the basis of activity
differences as the gibbon families were released in two
different habitats in Mehao Wildlife Sanctuary. The
basic question was whether there was any significant
difference between different vegetation types for gibbon
release on the basis of their resource utilization and
activity pattern. It should be addressed because potential
habitat utilization in the release sites defines the success
of conservation. Primates have their seasonal change
of home range and niche shift phenomena as per the
habitat quality and resource availability (Remis 1994).
Although, it was a very preliminary study, the significant
results will help in determining the further release sites
for the next capture and translocation.
Subjects
The Wildlife Trust of India took the responsibility
for the rescue operation with a collaboration of the
Arunachal Forest Department in 2009. The plan was to
capture the gibbon families with less mortality and to
release them in nearby Mehao Wildlife Sanctuary. The
presence of more than 150 families of Eastern Hoolock
Gibbon within an altitudinal variation of 142m to 1,865m
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of sea level in Mehao Wildlife Sanctuary (Das et al. 2006;
Chetry et al. 2010) signifies the potential habitat for
rescued gibbon release.
Four families of Eastern Hoolock Gibbon comprising
11 individuals were successfully captured and released
in Mehao Wildlife Sanctuary, by February 2012. After
the translocation in the new forested area the postrelease monitoring on a regular basis was important for
three to four months as per IUCN guidelines to observe
their post release survival and adaptability to the new
location.

METHODS
Study Site
Mehao Wildlife Sanctuary (release site) lies between
0
93 30’–95045’E & 28005’–28015’N (Image 1). The total
area of the sanctuary is 281.5km² and altitude ranges
from 400–3,568 m. Mehao experiences a subtropical
climate, with temperatures ranging from below freezing
in winter in the higher elevations to a maximum of 300C
in the summer. The sanctuary receives in excess of
2,500mm of rainfall annually. One of the release sites,
Sally Lake area (for Group-1 28010’10.0”N & 95050’07.6”E
and for the Group-2 28010’05.2”N & 95050’24.2”E) is
situated four kilometers away from Roing Town at an
elevation of 426m in the Mehao Wildlife Sanctuary.
Two Eastern Hoolock Gibbon families consisting of two
adult males, two females, one sub adult female and one
infant were released there and monitored afterwards for
a duration of two months (Images 2–4). Twenty kilo, (for
Group-3 28009’21.9”N & 95051’10.7”E) another release
site is located almost 20km away from Roing Town at
an elevation of 976m in Mehao Wildlife Sanctuary. One
family of Eastern Hoolock Gibbon consisting of one adult
male, one adult female and one infant was released
there and monitored afterwards for two months for
seven hours a day (0700 h to 1400 h).
Data Collection
Overall data were collected from the three study
groups of released Eastern Hoolock Gibbon families
from February 2012 to May 2012. The overall data of
two groups of Sally Lake sites were analyzed collectively
considering a single habitat use. All three groups were
categorized as Group-1 (one adult male, one adult
female and one infant), Group-2 (one adult male, one
adult female and one sub-adult female) and Group-3
(one adult male, one adult female and one infant). The
post release monitoring of all rescued gibbon families
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ZŽǇĞƚĂů͘
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Ξ,ŝŵĂŶŝEĂƵƟǇĂů
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different habitats. The appropriate statistical tests were
applied to test the differences.
The detailed vegetation sampling and phenology
estimation were not carried out due to the limited study
period. The specimens of the fodder plant species were
collected for identification.

RESULTS

Image 4. Male and female Eastern Hoolock Gibbons

was mostly recorded on the basis of behaviour sampling
method. We used Instantaneous/Scan sampling method
(Altmann 1974; Lehner 1996) for all individuals of all
families including infant. Such a scanning was made
for a period of five minutes with 10 minutes of interval
(for collecting other related information) during which
each individual was observed and the information was
collected through a pre-formatted data sheet recording
month, date, time, age-sex, activity, food part used and
food plant species. The same procedure was repeated
after a gap of 10 minutes. Although, there was a detailed
activity record of all individuals including, moving,
sitting, passivity, foraging leaves, feeding fruits, playing,
sitting on lap, grooming, grooming male, foraging fruit,
hiding, feeding leaves, travel, feeding flower, foraging
flower, hanging etc, for analysis all related activities
were categorized in to six major activities including,
locomotion, feeding, passivity, social activities, other
activities and suckling milk by infant. Feeding and
foraging were collectively categorized for further
discussion of resource types like feeding fruits, feeding
insect, feeding leaves and feeding flowers. Suckling milk
for infant was not considered in this category.
The frequency of different activities was compared
using chi-square test for proportions. The data of the
feeding behavior was sorted out separately according to
the resource types and compared across the age-sex of

Group 1
A total of 396 scans were made on Group-1 of which
132, 131 and 133 scans were made on adult male, adult
female and suckling infant respectively. Out of the total
feeding scans (39 of 132 scans), the adult male was
observed mostly to consume different types of fruits (32
of 39 scans, 82.05%) followed by leaves (7 of 39 scans,
17.95%), (χ2 =16.026; df =1; p<0.01). Similarly, of their
total recorded scans on feeding (34 of 131 scans), adult
females were also observed to consume fruits mostly
(29 of 34 scans, 85.29%) followed by leaves (5 of 34
scans, 14.71%), (χ2 =16.941; df =1; p<0.01), (Fig. 1). The
infant was observed to consume only fruits (17 scans on
feeding of total 133 scans).
Group 2
Out of a total of 465 scans of the Group-2 family
of Eastern Hoolock Gibbon, 154, 156 and 155 scans
were made for adult male, adult female and sub-adult
female (black in colour) respectively. The adult male was
observed to consume only two types of resource items,
flowers and leaves, recorded from their overall feeding
scans (20 of 154 scans). Out of two resource items, the
adult male was observed in more number of scans to
consume flowers (17 of 20 scans, 85.00%) than that of
leaves (3 of 20 scans, 15.00%), (χ2 =9.8; df =1; p<0.01).
Similarly, of these two resource items the adult female
was also observed to consume more flowers (30 of 39
scans, 76.92%) than leaves (9 of 30 scans, 23.08%),
(χ2 =11.308; df =1; p<0.01) out of their total observed
feeding scans (39 of 154 scans). Out of 155 scans, the
sub-adult female was observed to perform 12 different
types of activities which were classified in to four major
activities. The sub-adult female was observed to spend
time on feeding (34 of 155 scans) to consume only similar
two resource items. However, out of these two resource
types flowers (21 of 34 scans, 61.76%) and leaves (13 of
34 scans, 38.24%), there was no significant difference of
consumption by the sub adult female (χ2 =1.882; df =1;
NS), (Fig. 2).
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ZŽǇĞƚĂů͘

ŽŵƉĂƌŝƐŽŶŽĨŵĂũŽƌĂĐƟǀŝƟĞƐ
dŚĞ ŐŝďďŽŶ ĨĂŵŝůŝĞƐ ĨƌŽŵ ^ĂůůǇ >ĂŬĞ ƐŝƚĞ ŽǀĞƌĂůů
;ϰϰ͘Ϯϱй͕ϯϴϭŽĨϴϲϭƐĐĂŶƐͿƐƉĞŶƚŵŽƌĞƟŵĞŽŶƉĂƐƐŝǀŝƚǇ
ƚŚĂŶ ƚŚĞ ĨĂŵŝůǇ ŽĨ ϮϬ ŬŝůŽ ;ϯϬ͘ϳϮй͕ Ϯϱϵ ŽĨ ϴϰϯ ƐĐĂŶƐͿ͕
;ʖϮ сϯϯ͘ϮϯϮ͖ ĚĨ с ϭ͖ ƉфϬ͘ϬϭͿ͘  ^ŝŵŝůĂƌůǇ͕ ƚŚĞ ŐŝďďŽŶ
ĨĂŵŝůŝĞƐĨƌŽŵƚŚĞ^ĂůůǇ>ĂŬĞƐŝƚĞŽǀĞƌĂůů;Ϯϭ͘Ϯϱй͕ϭϴϯŽĨ
ϴϲϭƐĐĂŶƐͿƵƐĞĚŵŽƌĞƟŵĞĨĞĞĚŝŶŐƚŚĂŶƚŚĂƚŽĨϮϬŬŝůŽ
;ϭϯ͘ϲϰй͕ ϭϱ ŽĨ ϴϰϯ ƐĐĂŶƐͿ͕ ;ʖϮ сϭϳ͘ϭϬϳ͖ ĚĨ сϭ͖ ƉфϬ͘ϬϭͿ͘
dŚĞƌĞ ŝƐ ĂůƐŽ Ă ƐŝŐŶŝĮĐĂŶƚ ĚŝīĞƌĞŶĐĞ ŝŶ ůŽĐŽŵŽƟŽŶ ;ʖϮ
сϭϵ͘ϳϲϯ͖ ĚĨ сϭ͖ ƉфϬ͘ϬϭͿ ďĞĐĂƵƐĞ ŝƚ ǁĂƐ ŽďƐĞƌǀĞĚ ƚŚĂƚ
ƚŚĞŐŝďďŽŶĨĂŵŝůŝĞƐŽĨ^ĂůůǇ>ĂŬĞƐŝƚĞŽǀĞƌĂůů;ϮϰϭŽĨϴϲϭ
ƐĐĂŶƐ͕Ϯϳ͘ϵϵйͿƌĂŶŐĞĚŵŽƌĞƚŚĂŶƚŚĂƚŽĨƚŚĞĨĂŵŝůǇŽĨ
ϮϬŬŝůŽ;ϭϱϵŽĨϴϰϯƐĐĂŶƐ͕ϭϴ͘ϴϲйͿ͘/ƚǁĂƐĂůƐŽƌĞĐŽƌĚĞĚ
ƚŚĂƚ ƚŚĞ ŐŝďďŽŶ ĨĂŵŝůǇ ŽĨ ϮϬ ŬŝůŽ ;ϭϳ͘ϵϭй͕ ϭϱϭ ŽĨ ϴϰϯ
ƐĐĂŶƐͿ ŚĂĚ ŵŽƌĞ ŽĨ ĚŝīĞƌĞŶƚ ƚǇƉĞƐ ŽĨ ŽƚŚĞƌ ĂĐƟǀŝƟĞƐ͕
ůŝŬĞĐŚĂƐŝŶŐ͕ďŽĚǇĂŶĚŶŝƉƉůĞĐŽŶƚĂĐƚďǇŝŶĨĂŶƚĞƚĐ͕ƚŚĂŶ
ƚŚĂƚŽĨƚŚĞŐŝďďŽŶĨĂŵŝůŝĞƐŽĨ^ĂůůǇ>ĂŬĞƐŝƚĞ;ϯ͘ϬϮй͕ϮϲŽĨ
ϴϲϭƐĐĂŶƐͿ͕;ʖϮсϭϬϭ͘ϰϵϬ͖ĚĨсϭ͖ƉфϬ͘ϬϭͿ͘,ŽǁĞǀĞƌ͕ƚŚĞƌĞ
ǁĂƐŶŽƐŝŐŶŝĮĐĂŶƚĚŝīĞƌĞŶĐĞŝŶƐŽĐŝĂůĂĐƟǀŝƚǇ;ʖϮс͘ϯϲϳ͖
ĚĨсϭ͖E^ͿďĞƚǁĞĞŶƚŚĞƚǁŽĨĂŵŝůŝĞƐŽĨŐŝďďŽŶ^ĂůůǇ>ĂŬĞ͕
ŚĂďŝƚĂƚϭ;Ϯϳ͘ϵϵй͕ϮϰϭŽĨϴϲϭƐĐĂŶƐͿĂŶĚϮϬŬŝůŽ;ϭϴ͘ϴϲй͕
ϭϱϵŽĨϴϰϯƐĐĂŶƐͿ;&ŝŐ͘ϰͿ͘
ŽŵƉĂƌŝƐŽŶŽĨĨĞĞĚŝŶŐĞĐŽůŽŐǇ
dŚĞƌĞ ŝƐ Ă ƐŝŐŶŝĮĐĂŶƚ ĚŝīĞƌĞŶĐĞ ŽŶ ĐŽŶƐƵŵƉƟŽŶ ŽĨ
ĨƌƵŝƚƐ ;ʖϮ сϴ͘ϯϱϳ͖ ĚĨ сϭ͖ ƉфϬ͘ϬϭͿ ďĞƚǁĞĞŶ ƚŚĞ ŐŝďďŽŶ
ĨĂŵŝůŝĞƐŽĨƚŚĞƚǁŽĚŝīĞƌĞŶƚŚĂďŝƚĂƚƐ͕ďĞĐĂƵƐĞƚŚĞŐŝďďŽŶ
ĨĂŵŝůŝĞƐŽĨ^ĂůůǇ>ĂŬĞƐŝƚĞǁĞƌĞŽďƐĞƌǀĞĚŽǀĞƌĂůů;ϰϮ͘ϲϮй͕
ϳϴ ŽĨ ϭϴϯ ƐĐĂŶƐͿ ƚŽ ĐŽŶƐƵŵĞ ŵŽƌĞ ĨƌƵŝƚƐ ƚŚĂŶ ƚŚĂƚ ŽĨ
ƚŚĞŐŝďďŽŶĨĂŵŝůǇŽĨϮϬŬŝůŽ;Ϯϲ͘Ϭϵй͕ϯϬŽĨϭϭϱƐĐĂŶƐͿ͘
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ϵϬ͘ϬϬ
ϴϬ͘ϬϬ
ϳϬ͘ϬϬ
ϲϬ͘ϬϬ
ϱϬ͘ϬϬ
ϰϬ͘ϬϬ
ϯϬ͘ϬϬ
ϮϬ͘ϬϬ
ϭϬ͘ϬϬ
Ϭ͘ϬϬ

ĚƵůƚŵĂůĞ
ĚƵůƚĨĞŵĂůĞ

ĨĞĞĚŝŶŐĨƌƵŝƚ

ĨĞĞĚŝŶŐĨĂƵŶĂů
ĐŽŵƉŽŶĞŶƚƐ

ĨĞĞĚŝŶŐůĞĂǀĞƐ

ĨĞĞĚŝŶŐŇŽǁĞƌ

&ŝŐƵƌĞϭ͘ZĞƐŽƵƌĐĞƚǇƉĞƐĂŶĚƚŚĞŝƌŽĐĐƵƌƌĞŶĐĞŽĨĐŽŶƐƵŵƉƟŽŶŝŶ
ƉĞƌĐĞŶƚƐĐĂŶŝŶĂĚƵůƚŵĂůĞĂŶĚĂĚƵůƚĨĞŵĂůĞŽĨ'ƌŽƵƉͲϭ

ϵϬ͘ϬϬ
ϴϬ͘ϬϬ
ϳϬ͘ϬϬ
ϲϬ͘ϬϬ
ϱϬ͘ϬϬ
ϰϬ͘ϬϬ
ϯϬ͘ϬϬ
ϮϬ͘ϬϬ
ϭϬ͘ϬϬ
Ϭ͘ϬϬ
ĨĞĞĚŝŶŐĨƌƵŝƚ

ĨĞĞĚŝŶŐĨĂƵŶĂů ĨĞĞĚŝŶŐůĞĂǀĞƐ
ĨĞĞĚŝŶŐŇŽǁĞƌ
ĐŽŵƉŽŶĞŶƚƐ
^ƵďĂĚƵůƚĨĞŵĂůĞ
ĚƵůƚŵĂůĞ
ĚƵůƚĨĞŵĂůĞ

&ŝŐƵƌĞϮ͘ZĞƐŽƵƌĐĞƚǇƉĞƐĂŶĚƚŚĞŝƌŽĐĐƵƌƌĞŶĐĞŽĨĐŽŶƐƵŵƉƟŽŶŝŶ
ƉĞƌĐĞŶƚƐĐĂŶŝŶĂĚƵůƚŵĂůĞ͕ĂĚƵůƚĨĞŵĂůĞĂŶĚƐƵďͲĂĚƵůƚĨĞŵĂůĞŽĨ
'ƌŽƵƉͲϮ

ϱϬ͘ϬϬ
ϰϱ͘ϬϬ
ϰϬ͘ϬϬ
ϯϱ͘ϬϬ
ϯϬ͘ϬϬ
Ϯϱ͘ϬϬ
ϮϬ͘ϬϬ
ϭϱ͘ϬϬ
ϭϬ͘ϬϬ
ϱ͘ϬϬ
Ϭ͘ϬϬ

ĚƵůƚŵĂůĞ
ĚƵůƚĨĞŵĂůĞ

ĨĞĞĚŝŶŐĨƌƵŝƚ

ĨĞĞĚŝŶŐĨĂƵŶĂů
ĐŽŵƉŽŶĞŶƚƐ

ĨĞĞĚŝŶŐůĞĂǀĞƐ

ĨĞĞĚŝŶŐŇŽǁĞƌ

&ŝŐƵƌĞϯ͘ZĞƐŽƵƌĐĞƚǇƉĞƐĂŶĚƚŚĞŝƌŽĐĐƵƌƌĞŶĐĞŽĨĐŽŶƐƵŵƉƟŽŶŝŶ
ƉĞƌĐĞŶƚƐĐĂŶŝŶĂĚƵůƚŵĂůĞĂŶĚĂĚƵůƚĨĞŵĂůĞŽĨ'ƌŽƵƉͲϯ

ϱϬ͘ϬϬ

WĞƌĐĞŶƚĂŐĞŽĨƐĐĂŶƐ

'ƌŽƵƉϯ
 ƚŽƚĂů ŽĨ ϴϰϯ ƐĐĂŶƐ ǁĞƌĞ ƌĞĐŽƌĚĞĚ ŽŶ ƚŚĞ ϮϬ ŬŝůŽ
ŐƌŽƵƉŽĨǁŚŝĐŚϮϴϭ͕ϮϴϭĂŶĚϮϴϭƐĐĂŶƐǁĞƌĞŽďƐĞƌǀĞĚ
ĨŽƌƚŚĞĂĚƵůƚŵĂůĞ͕ĂĚƵůƚĨĞŵĂůĞĂŶĚŝŶĨĂŶƚƌĞƐƉĞĐƟǀĞůǇ͘
KĨƚŚĞϮϴϭƐĐĂŶƐƚŚĞĂĚƵůƚŵĂůĞǁĂƐŽďƐĞƌǀĞĚĨĞĞĚŝŶŐ
;ϱϲ ŽĨ Ϯϴϭ ƐĐĂŶƐͿ ŝƚ ǁĂƐ ŽďƐĞƌǀĞĚ ƚŽ ĐŽŶƐƵŵĞ ĨŽƵƌ
ĚŝīĞƌĞŶƚƚǇƉĞƐŽĨƌĞƐŽƵƌĐĞƐ͘KƵƚŽĨƚŚŽƐĞƌĞƐŽƵƌĐĞƐ͕ƚŚĞ
ĂĚƵůƚŵĂůĞǁĂƐŽďƐĞƌǀĞĚŵŽƐƚůǇƚŽĐŽŶƐƵŵĞůĞĂǀĞƐ;Ϯϱ
ŽĨϱϲƐĐĂŶƐ͕ϰϰ͘ϲϰйͿ͕ĨŽůůŽǁĞĚďǇĨƌƵŝƚ;ϭϰŽĨϱϲƐĐĂŶƐ͕
Ϯϱ͘ϬϬйͿ͕ ĨĂƵŶĂů ĐŽŵƉŽŶĞŶƚƐ ;ϭϭ ŽĨ ϱϲ ƐĐĂŶƐ͕ ϭϵ͘ϲϰйͿ
ĂŶĚŇŽǁĞƌƐ;ϲŽĨϱϲƐĐĂŶƐ͕ϭϬ͘ϳϭйͿ͕;ʖϮсϭϯ͘ϴϱϳ͖ĚĨсϯ͖
ƉфϬ͘ϬϭͿ͘  dŚĞ ĂĚƵůƚ ĨĞŵĂůĞ ǁĂƐ ŽďƐĞƌǀĞĚ ƚŽ ƉĞƌĨŽƌŵ
ĨĞĞĚŝŶŐ ;ϱϵ ŽĨ Ϯϴϭ ƐĐĂŶƐͿ ƚŽ ĐŽŶƐƵŵĞ ƐŝŵŝůĂƌ ƚǇƉĞƐ ŽĨ
ƌĞƐŽƵƌĐĞŝƚĞŵƐ͘dŚĞĂĚƵůƚĨĞŵĂůĞǁĂƐŽďƐĞƌǀĞĚŝŶƚŚĞ
ŵĂǆŝŵƵŵ ŶƵŵďĞƌ ŽĨ ƐĐĂŶƐ ƚŽ ĨĞĞĚ ŽŶ ůĞĂǀĞƐ ;Ϯϴ ŽĨ
ϱϵ ƐĐĂŶƐ͕ ϰϳ͘ϰϲйͿ͕ ĨŽůůŽǁĞĚ ďǇ ĨƌƵŝƚƐ ;ϭϲ ŽĨ ϱϵ ƐĐĂŶƐ͕
Ϯϳ͘ϭϮйͿ͕ ĨĂƵŶĂů ĐŽŵƉŽŶĞŶƚƐ ;ϭϯ ŽĨ ϱϵ ƐĐĂŶƐ͕ ϮϮ͘ϬϯйͿ
ĂŶĚ ŇŽǁĞƌƐ ;Ϯ ŽĨ ϱϵ ƐĐĂŶƐ͕ ϯ͘ϯϵйͿ͕ ;ʖϮ сϮϯ͘Ϯϯϳ͖ ĚĨ сϯ͖
ƉфϬ͘ϬϭͿ͕;&ŝŐ͘ϯͿ͘dŚĞŝŶĨĂŶƚǁĂƐŽďƐĞƌǀĞĚƚŽďĞĐĂƌƌŝĞĚ
ďǇƚŚĞĂĚƵůƚĨĞŵĂůĞĂŶĚƚŽĐŽŶƐƵŵĞŽŶůǇŵŝůŬ͘

ϮϬŬŝůŽ
^ĂůůǇ>ĂŬĞ

ϰϬ͘ϬϬ
ϯϬ͘ϬϬ
ϮϬ͘ϬϬ
ϭϬ͘ϬϬ
Ϭ͘ϬϬ

ůŽĐŽŵŽƟŽŶ

ĨĞĞĚŝŶŐ

ƉĂƐƐŝǀŝƚǇ

ƐŽĐŝĂů
ĂĐƟǀŝƟĞƐ

ŽƚŚĞƌ ƐƵĐŬŝŶŐŵŝůŬ
ĂĐƟǀŝƟĞƐ ďǇŝŶĨĂŶƚ

ĐƟǀŝƚǇ

&ŝŐƵƌĞϰ͘ŽŵƉĂƌŝƐŽŶŽĨŵĂũŽƌĂĐƟǀŝƚǇŽĨŐŝďďŽŶĨĂŵŝůŝĞƐŝŶƚǁŽ
ĚŝīĞƌĞŶƚŚĂďŝƚĂƚƐ
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ĐƟǀŝƚǇďƵĚŐĞƚŽĨƉŽƐƚƌĞůĞĂƐĞĚĂƐƚĞƌŶ,ŽŽůŽĐŬ'ŝďďŽŶ

WĞƌĐĞŶƚĂŐĞŽĨƐĐĂŶƐ

ϱϬ͘ϬϬ

ZŽǇĞƚĂů͘
ϮϬŬŝůŽ
^ĂůůǇ>ĂŬĞ

ϰϬ͘ϬϬ
ϯϬ͘ϬϬ
ϮϬ͘ϬϬ
ϭϬ͘ϬϬ
Ϭ͘ϬϬ
ĨĞĞĚŝŶŐĨƌƵŝƚ

ĨĞĞĚŝŶŐĨĂƵŶĂů
ĐŽŵƉŽŶĞŶƚƐ

ĨĞĞĚŝŶŐ
ůĞĂǀĞƐ

ĨĞĞĚŝŶŐ
ŇŽǁĞƌ

ZĞƐŽƵƌĐĞƐƵƐĞƐ

&ŝŐƵƌĞϱ͘ŽŵƉĂƌŝƐŽŶŽĨƌĞƐŽƵƌĐĞƐƵƟůŝǌĂƟŽŶŽĨŐŝďďŽŶĨĂŵŝůŝĞƐŝŶ
ƚǁŽĚŝīĞƌĞŶƚŚĂďŝƚĂƚƐ͘

,ŽǁĞǀĞƌ͕ƚŚĞŐŝďďŽŶĨĂŵŝůǇĨƌŽŵϮϬŬŝůŽ;ϰϲ͘Ϭϵй͕ϱϯŽĨ
ϭϭϱƐĐĂŶƐͿǁĂƐŽďƐĞƌǀĞĚƚŽĐŽŶƐƵŵĞŵŽƌĞůĞĂǀĞƐƚŚĂŶ
ƚŚĞŽǀĞƌĂůůĐŽŶƐƵŵƉƟŽŶŽĨůĞĂǀĞƐďǇƚŚĞŐŝďďŽŶĨĂŵŝůŝĞƐ
Ăƚ^ĂůůǇůĂŬĞƐŝƚĞ;ϮϬ͘ϮϮй͕ϯϳŽĨϭϴϯƐĐĂŶƐͿ͕;ʖϮсϮϮ͘ϰϭϴ͖
ĚĨсϭ͖ƉфϬ͘ϬϭͿ͘dŚĞŽǀĞƌĂůůĐŽŶƐƵŵƉƟŽŶŽĨŇŽǁĞƌƐďǇ
ƚŚĞŐŝďďŽŶĨĂŵŝůŝĞƐĨƌŽŵ^ĂůůǇ>ĂŬĞƐŝƚĞǁĂƐ;ϯϳ͘ϭϲй͕ϲϴ
ŽĨ ϭϴϯ ƐĐĂŶƐͿ ĂůƐŽ ŽďƐĞƌǀĞĚ ƚŽ ďĞ ƐŝŐŶŝĮĐĂŶƚůǇ ŚŝŐŚĞƌ
ƚŚĂŶ ƚŚĞ ĐŽŶƐƵŵƉƟŽŶ ŽĨ ƚŚĞ ŐŝďďŽŶ ĨĂŵŝůǇ ŽĨ ϮϬ ŬŝůŽ
;ϲ͘ϵϲй͕ϴŽĨϭϭϱƐĐĂŶƐ͕Ϳ͕;ʖϮсϯϯ͘ϵϬϱ͖ĚĨсϭ͖ƉфϬ͘ϬϭͿ;&ŝŐ͘
ϱͿ͘  dŚĞ ĐŽŶƐƵŵƉƟŽŶ ŽŶ ĨĂƵŶĂů ĐŽŵƉŽŶĞŶƚƐ ǁĂƐ ŽŶůǇ
ŽďƐĞƌǀĞĚŽŶƚŚĞĨĞĞĚŝŶŐŽĨƚŚĞŐŝďďŽŶĨĂŵŝůǇŽĨϮϬŬŝůŽ͘
&ŽŽĚƉůĂŶƚƐƉĞĐŝĞƐ
EŽƚĂůůƚŚĞƉůĂŶƚƐƉĞĐŝĞƐŽĨƚŚĞƚǁŽƐƚƵĚǇĂƌĞĂƐǁĞƌĞ
ŝĚĞŶƟĮĞĚǁŝƚŚŝŶƚŚĞůŝŵŝƚĞĚƉĞƌŝŽĚŽĨƟŵĞ͘KƵƚŽĨƚŚĞ
ƐĂŵƉůĞĚƉůĂŶƚƐƉĞĐŝĞƐ͕ƵĂďĂŶŐĂŐƌĂŶĚŝŇŽƌĂ, Saurauia
armata, Vitex ƐƉ͕ Bauhinia perpurea, Spondias ƐƉ ĂŶĚ
Ficus roxburghii ǁĞƌĞ ƚŚĞ ŵĂũŽƌ ƉůĂŶƚ ƐƉĞĐŝĞƐ ŽĨ ƚŚĞ
^ĂůůǇ >ĂŬĞ ƐŝƚĞ ĂŶĚ͕ ŽůŽŶĂ ŇŽƌŝďƵŶĚĂ, Ficus ƐƉ, Litsea
ƐƉ, Alangium ƐƉ, Randia ƐƉĂŶĚFicus semicordataǁĞƌĞ
ŝĚĞŶƟĮĞĚĂƐƚŚĞŵĂũŽƌƉůĂŶƚƐƉĞĐŝĞƐŝŶƚŚĞϮϬŬŝůŽƐŝƚĞ͘
ƉŝƉŚǇƚĞƐ͕ ĐůŝŵďĞƌƐ ĂŶĚ >ŝĂŶĂƐ ǁĞƌĞ ŶŽƚ ĐŽŶƐŝĚĞƌĞĚ
ĨŽƌ ƚŚĞ ǀĞŐĞƚĂƟŽŶ ĞƐƟŵĂƟŽŶ͘  dŚĞ ƉůĂŶƚƐ ǁŚŝĐŚ ǁĞƌĞ
ŽďƐĞƌǀĞĚƚŽďĞƵƐĞĚďǇƚŚĞŐƌŽƵƉƐǁĞƌĞƌĞĐŽƌĚĞĚŽŶůǇ
ĨŽƌŝĚĞŶƟĮĐĂƟŽŶ͘dŚĞƌĞǁĂƐŶŽĂŶĂůǇƐŝƐĨŽƌŚĂďŝƚĂƚĂŶĚ
ŶŽ ĞƐƟŵĂƟŽŶ ŽŶ ƉŚĞŶŽůŽŐǇ ĂŶĚ ƌĞƐŽƵƌĐĞ ĂǀĂŝůĂďŝůŝƚǇ
ĂůƐŽ͘

/^h^^/KE
 WƌĞǀŝŽƵƐ ƐƚƵĚŝĞƐ ŽŶ ŵĂŶǇ ŽƚŚĞƌ ŐƌĞĂƚ ĂƉĞƐ ůŝŬĞ
ĐŚŝŵƉĂŶǌĞĞƐ ĂŶĚ ŐŽƌŝůůĂƐ ƌĞǀĞĂůĞĚ ƚŚĂƚ͕ ƚŚĞƌĞ ŝƐ ĂŶ
ĞǀŽůƵƟŽŶĂƌǇƚƌĂŝƚŽŶƚŚĞĨŽƌĂŐŝŶŐƐƚƌĂƚĞŐǇĂƚĐŽͲƐƉĞĐŝĞƐ
ĂƐƐŽĐŝĂƟŽŶ;'ŽŽĚĂůůϭϵϴϲ͖tĂƩƐϭϵϵϲͿ͘dŚĞĚŝīĞƌĞŶĐĞ
ŽĨĂŐĞƐĞǆĐůĂƐƐĞƐŽŶƌĞƐŽƵƌĐĞƵƟůŝǌĂƟŽŶŝƐĂůƐŽƌĞƉŽƌƚĞĚ
ŝŶŵĂŶǇŐƌĞĂƚĞƌĂƉĞƐ;ŽĞƐĐŚϭϵϵϰ͖tĂƩƐϭϵϵϴͿ͘dŚĞƌĞ

ĂƌĞ ĂůƐŽ ƐĞǆ ĚŝīĞƌĞŶĐĞƐ ŝŶ ƚŚĞ ŐĞŶĞƌĂů ĂĐƟǀŝƚǇ ďƵĚŐĞƚ͕
ĚƵĞ ƚŽ ƉŚǇƐŝŽůŽŐŝĐĂů ĨĂĐƚŽƌƐ ůŝŬĞ ŚŝŐŚ ĐŽŶƐƵŵƉƟŽŶ
ŽĨ ŶƵƚƌŝƟŽƵƐ ĨŽŽĚ ďǇ ƚŚĞ ĨĞŵĂůĞ ;<ŶŽƩ ϭϵϵϴ͕ ϮϬϬϭ͖
dĂŬĂŚĂƐŚŝ ϮϬϬϮ͖ &Žǆ Ğƚ Ăů͘ ϮϬϬϰͿ͘  dŚŝƐ ĚŝƐƉƌŽƉŽƌƟŽŶĂů
ĐŽŶƐƵŵƉƟŽŶ ŽĨ ĚŝĞƚ ĂůƐŽ ůĞĂĚƐ ƚŽ ƐŽĐŝĂů ƌĞůĂƟŽŶƐŚŝƉƐ
ĂŶĚŚŝĞƌĂƌĐŚŝĐĂůƉŽƐŝƟŽŶƐ;&ŽƐƚĞƌΘ:ĂŶƐŽŶϭϵϴϱͿ͘/ŶƚŚĞ
ƉƌĞƐĞŶƚ ƐƚƵĚǇ͕ ƚŚĞƌĞ ǁĂƐ ŶŽ ƐƵĐŚ ƐŝŐŶŝĮĐĂŶƚ ĚŝīĞƌĞŶĐĞ
ŽŶĐŽŶƐƵŵƉƟŽŶďĞƚǁĞĞŶĂŐĞͲƐĞǆĐůĂƐƐĞƐ͘DŽƌĞŽǀĞƌ͕ĂƐ
ƚŚĞŐƌŽƵƉƐŝǌĞŽĨƚŚĞĂƐƚĞƌŶ,ŽŽůŽĐŬ'ŝďďŽŶĨĂŵŝůǇŝŶ
ŐĞŶĞƌĂůŝƐƐŵĂůů;ŚĞƚƌǇϮϬϬϴͿ͕ŵĂŶǇĂĐƟǀŝƚǇĚŝīĞƌĞŶĐĞƐ
ďĞƚǁĞĞŶ ĂŐĞͲƐĞǆ ĐůĂƐƐĞƐ ĂƌĞ ŶŽƚ ĞǆƉĞĐƚĞĚ ŝŶ Ă ƐŝŶŐůĞ
ŐƌŽƵƉ ƵŶůŝŬĞ ƚŚĞ ŽƚŚĞƌ ĂƉĞƐ ;ůƵƫŽŶͲƌŽĐŬ Θ ,ĂƌǀĞǇ
ϭϵϳϳ͖&ŽǆĞƚĂů͘ϮϬϬϰͿ͘
dŚĞ ŚĂďŝƚĂƚ ĚŝīĞƌĞŶƟĂƟŽŶ ĐĂƵƐĞƐ ƚŚĞ ǀĞŐĞƚĂƟŽŶ
ĐŚĂŶŐĞƐĨŽƌƉƌŝŵĂƚĞƐƚŽƵƟůŝǌĞƚŚĞŝƌĂǀĂŝůĂďůĞƌĞƐŽƵƌĐĞƐ͘
DĂŶǇĂƉĞƐůŝŬĞŽƌĂŶŐƵƚĂŶ͕ĐŚĂŶŐĞƚŚĞŚĂďŝƚĂƚůŽĐĂƟŽŶ
ĨƌĞƋƵĞŶƚůǇ ŽŶ ƚŚĞ ďĂƐŝƐ ŽĨ ĨŽŽĚ ĂǀĂŝůĂďŝůŝƚǇ ;>ĞŝŐŚƚŽŶ
Θ >ĞŝŐŚƚŽŶ ϭϵϴϵ͖ dŝůƐŽŶ Ğƚ Ăů͘ ϭϵϵϯͿ͘  ,ŽǁĞǀĞƌ͕ ŝƚ ǁĂƐ
ĨŽƵŶĚ ƚŚĂƚ ƉĂƐƐŝǀŝƚǇ ǁĂƐ ƚŚĞ ŵŽƐƚ ŽďƐĞƌǀĞĚ ĂĐƟǀŝƚǇ ŝŶ
ĂůůƚŚĞƚŚƌĞĞŐƌŽƵƉƐ͘dŚĞĨĂŵŝůŝĞƐǁŚŝĐŚǁĞƌĞƌĞůĞĂƐĞĚ
ŝŶ^ĂůůǇ>ĂŬĞƐŝƚĞǁĞƌĞĨŽƵŶĚƚŽƐƉĞŶĚĂŚŝŐŚĞƌĂŵŽƵŶƚ
ŽĨƟŵĞŝŶĨĞĞĚŝŶŐĂŶĚŝŶƌĂŶŐŝŶŐƚŚĂŶƚŚĂƚŽĨƚŚĞŐŝďďŽŶ
ĨĂŵŝůǇŝŶƚŚĞϮϬŬŝůŽĂƌĞĂ͘/ƚǁĂƐƉƌŽďĂďůǇďĞĐĂƵƐĞƚŚĞ
ƉŽƉƵůĂƟŽŶ ĨƌŽŵ ĂŶ ĂƌĞĂ ŽĨ ŚŝŐŚ ƌĞƐŽƵƌĐĞ ĂǀĂŝůĂďŝůŝƚǇ͕
ŚĂĚ ůĞƐƐ ƟŵĞ ŽŶ ƚŚĞ ĨĞĞĚŝŶŐ ĂŶĚ ƌĂŶŐŝŶŐ ƚŚĂŶ ƚŚĞ
ƉŽƉƵůĂƟŽŶŽĨƐŽŵĞŽƚŚĞƌĂƌĞĂŚĂǀŝŶŐĂƌĞůĂƟǀĞůǇůŽǁĞƌ
ƉůĂŶƚ ďŝŽŵĂƐƐ ;tĂƩƐ ϭϵϴϴͿ͘  dŚŝƐ ŽďƐĞƌǀĂƟŽŶ ǁŽƵůĚ
ŚĞůƉ ƚŽ ƌĞĐŽŐŶŝǌĞ ƚŚĞ ŚĂďŝƚĂƚ ƉƌĞĨĞƌĞŶĐĞƐ ŽĨ ŐŝďďŽŶ
ĨĂŵŝůŝĞƐ͘/ƚǁĂƐĂůƐŽĨŽƵŶĚƚŚĂƚ͕ŐƌŽƵƉƐŽĨƐŽŵĞƐƉĞĐŝĞƐ
ŽĨ ĂƉĞƐ ƐƉĞŶƚ ĚŝīĞƌĞŶƚ ƟŵĞ ĨƌĂŵĞƐ ƚŚƌŽƵŐŚŽƵƚ ƚŚĞ
ĚĂǇ ŽŶ ƐĞĂƌĐŚŝŶŐ ĨŽƌ ĚŝīĞƌĞŶƚ ĨŽŽĚ ŝƚĞŵƐ ĂĐĐŽƌĚŝŶŐ ƚŽ
ƚŚĞƌĞƐŽƵƌĐĞĚŝǀĞƌƐŝƚǇ;tĂƩƐϭϵϵϲ͖DŽŽƚŶŝĐŬΘEĂĚůĞƌ
ϭϵϵϳ͖ŚĞǇŶĞϮϬϬϰ͖DĂƐŝĞƚĂů͘ϮϬϬϵͿ͘
ůƚŚŽƵŐŚ ƚŚĞ ƉƌĞƐĞŶƚ ƐƚƵĚǇ ǁĂƐ ĨŽƌ ƚǁŽ ĂŶĚ ŚĂůĨ
ŵŽŶƚŚƐ͕ ŝƚ ǁĂƐ ŽďƐĞƌǀĞĚ ƚŚĂƚ ƚŚĞƌĞ ǁĂƐ Ă ƐĞůĞĐƟŽŶ ŽĨ
ƌĞƐŽƵƌĐĞƚǇƉĞƐďĞƚǁĞĞŶƚŚĞŐŝďďŽŶĨĂŵŝůŝĞƐŽĨƚŚĞƚǁŽ
ĚŝīĞƌĞŶƚ ŚĂďŝƚĂƚƐ͘  dŚĞ ĨĂŵŝůǇ ŽĨ ƚŚĞ ϮϬ ŬŝůŽ ƐŝƚĞ ǁĂƐ
ŵŽƐƚůǇ ŽďƐĞƌǀĞĚ ƚŽ ĐŽŶƐƵŵĞ ŵŽƌĞ ůĞĂǀĞƐ ƚŚĂŶ ŽƚŚĞƌ
ƉůĂŶƚ ƉĂƌƚƐ͕ ǁŚĞƌĞĂƐ͕ ŝŶ ƚŚĞ ƐĂŵĞ ƟŵĞ ƉĞƌŝŽĚ ƚŚĞ
ĨĂŵŝůŝĞƐĨƌŽŵƚŚĞ^ĂůůǇ>ĂŬĞƐŝƚĞǁĞƌĞŵŽƐƚůǇŽďƐĞƌǀĞĚ
ƚŽĐŽŶƐƵŵĞĨƌƵŝƚƐĂŶĚŇŽǁĞƌƐ͘dŚĞĐĂƉƚƵƌĞĂŶĚƌĞůĞĂƐĞ
ƉƌŽŐƌĂŵŵĞǁĞƌĞƉĞƌĨŽƌŵĞĚŝŶƚŚĞƉŽƐƚǁŝŶƚĞƌƐĞĂƐŽŶ
ǁŚĞŶ ƚŚĞ ƌĞƉƌŽĚƵĐƟǀĞ ƉĂƌƚƐ ŽĨ ŵĂŶǇ ƉůĂŶƚƐ ůŝŬĞ ĨƌƵŝƚƐ
ĂŶĚ ŇŽǁĞƌƐ ǁĞƌĞ ŚĂƌĚůǇ ĂǀĂŝůĂďůĞ͘  DŽƌĞŽǀĞƌ͕ ƚŚĞƌĞ
ĂƌĞ ƐĞǀĞƌĂů ĨĂĐƚŽƌƐ ůŝŬĞ ŚĂďŝƚĂƚ ;ďĞƐ ϮϬϬϭͿ͕ ĂďŝŽƟĐ
ĐŽŵƉŽŶĞŶƚƐ ĂŶĚ ƐĞĂƐŽŶĂů ǀĂƌŝĂƟŽŶ ;ŽůůĞŶ Θ ŽŶĂƚů
ϮϬϬϬ͖ ŝŵŵĞƌŵĂŶ Ğƚ Ăů͘ ϮϬϬϳ͖ >ĂŚĂŶŶ ϮϬϬϴͿ ĨŽƌ ƚŚĞ
ƉƌŽĚƵĐƟŽŶ ŽĨ ĨƌƵŝƚƐ͕ ŇŽǁĞƌƐ ĂŶĚ ůĞĂǀĞƐ͘  dŚĞƌĞ ǁĂƐ
ĂůƐŽ ĂŶ ĂůƟƚƵĚŝŶĂů ĚŝīĞƌĞŶĐĞ ďĞƚǁĞĞŶ ϮϬ ŬŝůŽ ;ϵϵϬŵͿ
ĂŶĚ^ĂůůǇ>ĂŬĞĂƌĞĂ;ϰϯϯŵͿǁŚŝĐŚůĞĚƚŽƚŚĞĚŝīĞƌĞŶĐĞ
ŽĨƉŚǇƐŝĐĂůĂŶĚĂďŝŽƟĐĨĂĐƚŽƌƐŽŶƉŚĞŶŽůŽŐŝĐĂůĂƐƉĞĐƚƐ͘
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However, no detailed phenological studies were carried
out in these two places, but the availability of fruits
and flowers was much higher in Sally Lake area (Himani
Nautiyal pers. obs. May 2012). Thus, there would be
a chance that gibbon families were also directed to
consume the available resources at their nearest reach
(Loiselle & Blake 1990; Wich et al. 2002; Di Fiore 2004;
Miller & Dietz 2004; Houle et al. 2004; Soyers & Norconk
2008; Go 2010).
It was also observed, that the family from 20 kilo was
observed to consume different kind of resource items
than that of the family in Sally Lake area. The 20 kilo forest
habitat was denser than the Sally Lake site. Although,
there was no detailed study on the vegetation sampling,
it was recorded that the 20 kilo area was much more
untouched and enriched by vegetation than that of Sally
Lake area. Probably this led to the choice of resource
diversity by gibbons, in 20 kilo area than Sally Lake site.
To compare the two different habitats on the basis of
available resources only a few species identifications
were carried out at the preliminary level. But due to
limited period of time and lack of enough specimen
collection, not all sampled species were identified.
However, as per the utilized data it was understandable
that gibbon were mostly seen to consume that kind of
resources which were mostly available.
However, all the families were rescued and released
only as part of the translocation programme; it seemed
very hard to define the ecology on the released gibbon
families within the short period. Because many other
ecological factors like co-species association, presence or
absence of predators, seasonal changes of home range
etc. were also important to mention. The overall study
was to recognize a significant habitat for further gibbon
release as a major job of the project and to monitor their
post release survival.
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