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Importance of the work: The northern white-cheeked gibbon (Nomascus leucogenys)
is classified as Critically Endangered on the IUCN red list, urgent species conservation
is required. However, there remains a notable lack of information regarding gibbon
population sizes, distribution and conservation efforts, particularly in regions within Lao PDR.
Objectives: To estimate the population of N. leucogenys and to assess the status of threats
to their existence within the Phou Khao Khouay National Biodiversity Conservation Area
(PKK NBCA), Lao PDR.

Materials & Methods: Listening posts were utilized to enumerate the number of gibbon
groups. Density estimates were calculated by dividing the total number of groups heard
in the listening area by the effective listening area. Threat identification was conducted
through interviews with local people and direct observations. Subsequently, a value scale of
threats was established, which was then used to rank and prioritize the identified threats.

Results: The total population estimate was 23 N. leucogenys individuals within and
around the PKK NBCA. These individuals were distributed among seven groups,
categorized into four age classes, comprising 11 adult males, 8 adult females, 3 juveniles
and 1 infant. The density of N. leucogenys was 2.33 groups/km?. Habitat loss and hunting
were identified as the two primary direct threats.

Main finding: The density of V. leucogenys derived from these findings was 2.33 groups/
km?, with habitat loss and hunting being the two primary direct threats and posing extreme
danger to the species, necessitating urgent regulatory and conservation interventions.
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Introduction

Gibbons, belonging to the family Hylobatidae within
the order Primates, are primates widely distributed across
the tropical rainforests of Southeast Asia, ranging from
China to the Malay Peninsula, Myanmar and North Sumatra
(Geissmann, 1995). Among the 16 recognized species, Lao
PDR boasts the second highest species richness, hosting six
gibbon species: N. concolor, N. annamensis, N. leucogenys,
N. siki, H. lar and H. pileatus. However, the majority of these
species are classified as Endangered on the IUCN Red List
(Bleisch et al., 2008; Rawson et al., 2020), with N. leucogenys
being designated as Critically Endangered. N. leucogenys is
endemic to Southeast Asia, particularly Lao PDR, Vietnam and
China (Harding, 2012; Syxaiyakhamthor et al., 2020), with Lao
PDR boasting the largest distribution of this species.

Gibbons live in the canopies of tall trees of mixed semi-
evergreen and coniferous species, in the upper mountains in
both dry and wet evergreen forests (Coudrat et al., 2015). In
Laos PDR, most gibbons are found in good quality forests;
furthermore, they live in the middle level of the tropical
forests (Phoutabounma, 2013). Gibbons are known for their
early morning vocalizations, with sex-specific songs being a
prominent feature (Geissmann, 2002). Typically, male gibbons
produce solo calls, while females produce both solo and
duet calls, often joining with their mates or subadult males
(Brockelman and Ali, 1987; Brockelman and Srikosamatara,
1993). Unmated individuals generally do not engage in
duetting. The distinctive gibbon calls serve as a valuable tool
for estimating group density, a method frequently applied
in research (Brockelman and Ali, 1987; Brockelman and
Srikosamatara, 1993; Phoonjampa et al., 2011; Coudrat
et al., 2015; Syxaiyakhamthor et al., 2020). Typically, a main
listening post is established on a hill, with a distance of up to
1 km from another listening team located on a separate hill
(Brockelman and Srikosamatara, 1993).

In the natural forests of Lao PDR, the once prominent calls
of gibbons have become increasingly rare due to declining
populations, with the main threats to gibbons resulting from
various human activities, including hunting (Duckworth,
2008). Additionally, logging, human disturbance and collection
of forest products exacerbate the situation (Lwin et al., 2022).
These activities not only fragment the gibbon habitat but also
produce easier access for hunters, posing major threats to the
survival of gibbon populations (Duckworth, 2008; Fan, 2016;
Fan and Bartlett, 2017)

However, there remains a notable lack of information regarding
gibbon population sizes, distribution and conservation efforts,
particularly in regions within Lao PDR. As N. leucogenys is
classified as Critically Endangered on the IUCN red list, urgent
species conservation is required. The ecological characteristics,
taxonomy, vocalizations and population densities of N. leucogenys
are poorly understood (Ruppell, 2013). Therefore, this study
aimed to address these gaps by estimating the population of
N. leucogenys and assessing their threat status within the Phou
Khao Khouay National Biodiversity Conservation Area (PKK
NBCA) in Lao PDR. The findings of this research should
provide vital information to authorities and policymakers,
aiding in conservation decision-making by identifying the
population size and primary threats faced by N. leucogenys.
Additionally, it should offer insights into the current status of
these gibbons and enable future predictions regarding their
conservation needs.

Materials and Methods

Study site

PKK NBCA is one of six designated conservation areas in
Lao PDR (18°14°-18°32* N 102° 38°-102° 59’ E), as shown in
Fig. 1. PKK NBCA is nestled in the Bolikhamxay province of
central-eastern Lao PDR and is bordered by four neighboring
provinces: Bolikhamxay, Vientiane Capital, Vientiane and
Xaisomboon and encompasses six districts: Hom, Keo Udom,
Long Xan, Pak Ngum, Thaphabath and Thulakhom. PKK
NBCA spans approximately 1,942 km? with an additional
24,031 ha in Xaisomboun province. Initially, the Conservation
Area was established as a National Protected Area in 1993 through
Prime Minister’s Decree No. 164/PM (29 October 1993);
later (30 December 2021), it was re-designated as a National
Biodiversity Conservation Area by Prime Minister’s Decree
No. 733/PM (National Embassy of Laos, 2021), aiming to safeguard
indigenous forests and wildlife. Despite a decade-long
government ban on logging, much of forest within PKK NBCA
has experienced degradation over the years. The areas boast
diverse forest types, including mixed deciduous, dry evergreen
dipterocarp and monodominant coniferous forests at higher
elevations, with elevations in the range <100-nearly 1,700 m.
There is a stark contrast between rainfall patterns, with the
rainy season (May—October) recording an average of 3,369 mm,
whereas the dry season (November—April) has a much reduced
average rainfall of only 265 mm (Satdichanh et al., 2015).
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Fig. 1 Geographical location of study site within Pho Khao Khouay National Biodiversity Conservation Area (PKK NBCA) and surrounding area

Permission to carry out research in the Conservation Area

Formal approval was given by the District Agriculture
and Forestry Office (DAFO; reference number 0101/DAFO)
on 10 March 2021. Stakeholder engagement encompassed
collaboration with educators and students from the Faculty
of Forestry Science at the National University of Laos, local
village authorities and personnel from DAFO affiliated with
the Provincial Agriculture and Forestry Office of the Ministry
of Agriculture and Forestry. Animal ethics approval (reference
number 660201.2.11/466 (108)/2021) was granted by the
Northern Laboratory Animal Center at Khon Kaen University,
Thailand.

Data collection

Population estimation

The study included a survey to assess the gibbon population,
recording various parameters for each gibbon vocalization
encounter, including song bout, distance from observer, compass
bearing, start time, end time, song type (solo or duet), group
size and age-sex categories of individuals (Table 1). Listening
areas were strategically chosen at high altitudes on mountain
ridges or hilltops to maximize the detection range, typically
spanning at least 2 km under favorable conditions (Brockelman
and Ali, 1987). Field surveys commenced between 05:00 hours
and 10:00 hours, continuing until the cessation of vocalizations.

Table 1 Summary of family composition, age class and group density estimates for N. leucogenys observed during current study

Group No. Composition

Total Density (group/km?)

Adult male Adult female

Juvenile

Infant

Gl 1 1 -
G2
G3*
G4*
G5
G6
G7

—_— = N A —

1
[ NSRS R = ST S
1

1
2
1
1 -
1
1
8

Total 11

* Groups based on field obsrvations.
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Each listening post team was stationed within a radius of 1 km
to allow estimation and triangulation techniques to be utilized
(Brockelman and Ali, 1987; Nongkael and Thong-aree, 2007;
Phoutabounma, 2013; Coudrat et al., 2015; Syxaiyakhamthor
et al., 2020). Two separate teams conducted simultaneous
surveys, each operating at different listening points
(Fig. 2), with rotations occurring every 2—3 d. Gibbon locations
were determined using triangulation techniques based on
the angles and timing of duet bouts (Brockelman and Ali,
1987; Lwin et al., 2022), with song locations spaced 500 m
apart on the triangulation map, assuming that overlapping time
of song bouts indicated distinct groups. Ground surveys were
conducted for large groups with more than two duet bouts to
confirm group compositions. Gibbons were classified into four
categories based on age and sex: adult males, adult females,
juveniles and infants. A group was defined as comprising at
least one female great call and one male coda, indicative of
a family group (Cheyne et al., 2016). Field observations
were made on 92 d at 12 listening post stations, involving
168 listening times that covered an area of 60 km?. Gibbon
density estimates were calculated by dividing the total
number of groups heard in the listening areas by the effective
listening areas, according to equation 1 (Brockelman and
Srikosamatara, 1993; Cheyne et al., 2008):

103460°E 103*17°0°E 103*18'0°E 103490°E
i i I i

103°200°E
1

D:% (D

where D is the density, n represents the cumulative total
number of groups heard in the listening areas and £ denotes the
effective listening areas.

Effective listening areas (E) were defined as the regions
within which groups could be heard singing from up to 1 km
away from two or more listening posts (Cheyne et al., 2008).
Groups needed to be audible from at least three listening posts
to ensure accurate mapping and inclusion within the listening
areas.

Identifying threats

Throughout the study period, interviews were conducted
with local residents and field observations were carried
out. Initially, consultations were held at the village level,
involving discussion with village leaders, elders, community
organizations and residents to identify primary direct and
indirect threats leading to the decline in gibbon populations.
In addition, household-level interviews were conducted
using a random sampling method to choose 25% (44 families)
from the total of 174 families (Akakoon, 2007). Points
made by respondents and recurring threats were noted and
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Fig. 2 Locations of listening post stations and directional movements of N. leucogenys groups (GB-1 to GB-7) at study sites in Pho Khao Khouay

National Biodiversity Conservation Area (PKK NBCA) and surrounding area
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the main threats were ranked and categorized based on
the mean value of threat scale lengths ranging from 1 to 5,
representing the likelihood from ‘not at all likely’ to ‘extremely
likely’ (see Table 2). The Likert rating scale (Likert, 1932)
was used to evaluate threats, with the mean scale value being
classified as shown in Table 2.

Table 2 Definitions of threat ranking scale

Scale level Mean value Definition

1 1.60-1.80 Not at all likely
2 1.81-2.60 Not very likely

3 2.61-3.40 Somewhat likely
4 3.41-4.20 Very likely

5 4.21-5.00 Extremely likely

The threats result value scale levels were defined as:
1) not at all likely, indicating a species of low concern,
considered appropriate to exclude from protection and
conservation planning; 2) not very likely, suggesting a species
of moderate importance for protection and conservation
efforts; 3) somewhat likely, implying a species posing
a potential threat and requiring immediate attention through
regulatory measures and conservation actions; 4) very likely,
indicating a major threat to the species, necessitating urgent
regulatory interventions and conservation initiatives; and
5) extremely likely, signifying an imminent and severe danger

457

to the species, demanding immediate regulatory action and
intensive conservation efforts.

Filed observations were conducted through ground
surveys, documenting location and the date and time of the
various threats encountered during the study period. These
threats included activities such as woodcutting, barking
dogs, gunshots, land disturbance (including fires and land
clearing), wildlife trapping and the collection of non-timber
forest products (NTFPs). Then, the observed threats were
categorized according to predefined definitions (Chuaynkern
and Duengkae, 2014; Rowley and Stuart, 2014) as: 1) habitat
destruction/habitat loss: logging, fires, agricultural expansion
or mining; and 2) overharvesting: hunting, wildlife utilization,
wildlife trapping, gunshots and collection of NTFPs; and
3) wildlife trade.

The quantification of habitat destruction/habitat loss
involved summing the occurrences of logging, forest fires,
land degradation (such as shifting cultivation and rice fields)
and mining observed during the survey (Table 3, Fig. 3).
Overharvesting was quantified by tallying instances of hunting,
barking dogs, gunshots, wildlife trapping, wildlife utilization
(including the portions used and bone parts), wildlife sales
(species, time and frequency) and NTFPs collection recorded
during the study.
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Table 3 Percentage of field observations of threats during dry and rainy seasons (November 2021-October 2022)

Threat Frequency % 1 2 3 4 5 6 7 8 9 10 11 12
Habitat loss ®

1 Logging 7 1.2 ® ® ® ® ® ®
2 Fire 25 4.2 ® ® ® ® ®

3 Agriculture field 49 8.3 ® ® ® ® ®

4 NTFPs collection 22 3.7 ® ®

5 Mining 32 5.4 ® ® ® ® ®

Overharvesting ®

1 Hunting 17 2.9 ®

2 Wildlife utilization 35 5.9 ® ® ® ® ® ® ®

3 Gunshots 404 68.4 ® ® ® ®

Total 591 100 Present data ® Absent data

NTFPs = non timber forest product.

Table 4 Summary of mean threat ranking scores and their definitions
from field interviews

Threat Mean value Definition
Hunting 4.52 Extremely likely
Logging 436 Extremely likely
Gunshots 3.36 Somewhat likely
Fire 3.04 Somewhat likely
Mining 2.66 Somewhat likely
Agriculture activity 2.20 Not very likely
Wildlife trade 2.18 Not very likely
NTFP collection 1.48 Not at all likely
Total 2.98 Somewhat likely

NTFPs = non timber forest product.

Results and Discussion
Population estimation

Based on the field research findings using the observed song
bouts from the gibbon group sightings (Table 1), the estimated
total population of N. leucogenys within and surrounding
PKK NBCA was 23 individuals. These individuals were
distributed among seven groups, classified into four age
compositions: 11 adult males, 8 adult females, 3 juveniles
and | infant. The calculated density of N. leucogenys based
on these findings was 2.33 groups/km? (Table 1). The mean
group size of N. leucogenys was 3.28 individuals. Among these
groups, only two, labeled G1 and G2, were located within
PKK NBCA, specifically in the Phou Kong Khao and Pho Ho
mountains. Both groups had the same population size and age
compositions, consisting of one adult male and one female.
The remaining five N. leucogenys groups were found roosting
outside PKK NBCA, within the National Protection Forest and
National Production Forest. Most of these five groups consisted
of mating pairs (one adult male and one female), such as G5,

G6 and G7. G5 and G6 were roosting in the area surrounding
the Phoukatha mountain base, at a moderate elevation of up
to 2,000 m above mean sea level, with mainly rocky terrain
and sparse vegetation at the mountain top that was possibly
unsuitable for roosting. Song bouts from G7 were heard from
the base of Phoumee to Phoubaikhor Mountains, near the
border between Phoukatha and Nam Poung Village, albeit with
slightly lower audibility due to the greater distance from the
listening point. G3 and G4 contained the largest group numbers
of N. leucogenys. G4 comprises four gibbons, including two
adult males, an adult female and one juvenile, roosting at
the top of Phouloun mountain trail. The largest group of G3,
consisted of nine gibbons spanning four age classes: four
adult males, two adult females, two juveniles and an infant.
This group was located near the approach to Phouloun
mountain, leading to Phoukatha village.

Based on these results, the total estimated population of 23
individuals of N. leucogenys within and around PKK NBCA
were distributed across seven groups. The calculated density
of N. leucogenys based on these findings was 2.33 groups/
km? (Table 1). In comparison, other studies have reported
lower densities for N. leucogenys in different regions, such
as 0.4 group/km?in Nam Et-Phou Louey, northern Laos
(Syxaiyakhamthor et al., 2020), 0.21 group/km?in the Nam
Kading National Protected Area, central Laos (Hallam et al.,
2016) and 0.16 group/km? in Pu Mat National Park, Vietnam
(Bach and Rawson, 2011). In contrast, higher densities have
been observed for other gibbon species, such as 1.02 group/km?
for H. lar in Khao Yai, National Park, Thailand (Phoonjampa
et al., 2011) and 0.71 group/km? for N. gabriellae in Seima,
Cambodia (Rawson et al., 2009). However, other findings
aligned closely with the current study, such as a density of
2.68 group/km? for N. siki in Nakai Nam Thuen National
Park Area, Laos (Nanthavong, 2013) and 2.59 group/km?



P. Phommexay et al. / Agr. Nat. Resour. 58 (2024) 453—462 459

for N. albibarbis in Central Kalimantan, Indonesia (Cheyne
et al., 2008). Nonetheless, certain studies have reported even
higher densities, in the approximate range of 45 groups/km?
(Brockelman et al., 2009).

These findings indicated a relatively high density of
this species in Nam Et-Phou Louey, northern Laos
(Syxaiyakhamthor et al., 2020), the Nam Kading National
Protected Area, central Laos (Hallam et al., 2016) and
Pu Mat National Park, Vietnam (Rawson et al., 2009).
According to Brockelman and Srikosamatara (1993), with
a density of gibbon groups lower than 2 groups/km? representing
a low density. Thus, the current results (2.33 groups/km?)
indicated that the density of N. leucogenys in PPK NBCA
exceeded this threshold. However, the density of NV. leucogenys
may be influenced by various threats. For example, in Nam
Et-Phou Louey, northern Laos, habitat quality and high threats,
such as logging, are likely factors (Syxaiyakhamthor et al.,
2020), contrasting with the current study. In Phoukatha, where
the population consists predominantly of Hmong ethnic groups
engaged in farming and heavily reliant on natural resources,
wildlife hunting for sustenance is common; however, gibbons
are respected and protected. Similarly, in the Nam Kading
National Protected Area, central Laos, distance from roads and
human resettlement may influence gibbon densities compared
to the current study site. For example, Phoukatha village
lacks proper roads, especially during the rainy season and
transportation is hindered by large rivers such as Nam Pa, Nam
Xaikhao, Huaytamkhao and Huay Yakwai rivers. Notably, the
N. leucogenys distribution in Laos from the north to the central
regions (Duckworth, 2008; Phommexay et al. 2024), suggests
that the central part, including PKK NBCA, could harbor the
largest distribution. However, while the density is promising,
the low number of adult females, juvenile and infants in terms
of family composition raises concerns. Based on the current
results, the limited presence of younger age classes could
jeopardize population survival in the future (O’Brien et al.,
2004), especially considering the long birth interval and low
birth rate of this species, which contribute to its conservation
challenges (Duckworth, 2008).

There was a notably higher density of N. leucogenys in
the current study area compared to the populations observed
in Nam Et-Phou Louey, the Nam Kading National Protected
Area in Laos and Pu Mat in Vietnam. This difference in density
could be attributed to the selection effects of the listening areas
(Syxaiyakhamthor et al., 2020) and the favorable conditions
for listening (Brockelman and Ali, 1987). Specifically, a major
proportion of the N. leucogenys groups in the current study

were situated outside the border of NBCA (Phommexay et al.,
2024), contrasting with previous research conducted within
national parks. Therefore, the influence of listening areas
on density estimation may have been relatively diminished
in the current study. Additionally, the calculation of density
estimates encompasses agricultural areas or areas undergoing
disturbance such as gardens, plantations and fire-prone zones.
These current results underscored that gibbons inhabit specific
sites characterized by high-quality forests, with tree size
typically exceeding 40 cm diameter at breast height over bark
(Phoutabounma, 2013) and ample food availability within the
area (Ruppel, 2013).

Identifying threats

The results obtained from consultations with villagers
and household interviews revealed eight primary threats
contributing to declines in the population and density of
N. leucogenys within and around PKK NBCA (Fig. 3).
These threats consisted of: hunting, logging, gunshots,
fires, mining, agricultural activities, wildlife trade and the
collection of non-timber forest products (NTFPs), as shown in
Table 3. These findings can be classified into three categories
based on their threat levels. First, the highest threat levels,
classified as extremely likely, contained hunting (score:
4.52; range: 3-5) and logging (score: 4.36; range: 3-5)
(Table 3). Second, the threats classified as somewhat likely
were: gunshots (score: 3.36: range: 1-4), fires (score: 3.04;
range: 2—4) and mining (score: 2.66; range: 1-3). Third,
threats categorized as not very likely consisted of: agricultural
activities (score: 2.20; range: 1-3) and wildlife trade (score:
2.28; range: 1-3), while collection of NTFPs (score: 1.48;
range: 1-3) was classified as not at all likely. The overall
mean average threat level contributing to the decline in
N. leucogenys population was deemed somewhat likely
(2.98). In addition, the local interviews highlighted that
most threats were either considered extremely likely, posing
an intermediate and severe danger to the species, or somewhat
likely, indicating the importance of addressing these threats
urgently regulatory and conservation measures.

The field observations yielded a total of 591 instances of
threats (Table 3). These threats were classified into two main
groups: habitat loss and overharvesting. Habitat loss threats
accounted for 22.8% of the total, encompassing activities
such as logging (1.2%), fires (4.2%), agricultural encroachment
(8.3%), collection of NTFPs (3.7%) and mining (5.4%),
as shown in Fig. 4. In contrast, overharvesting threats
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constituted a larger proportion, totaling 77.2%. This category
included gunshots (68.4%), wildlife utilization (5.9%) and
hunting (2.9%), as shown in Table 3 and Fig. 4. Analysis of
occurrence data across different time periods revealed that
both the dry and rainy seasons experienced major levels of
threats throughout the year (Table 3). Furthermore, habitat loss
and overharvesting threats were consistently prevalent across
all periods, indicating ongoing challenges in addressing these
issues.

Logging

Fire
Apricultare field

NTFPs collection

Mining
‘Wﬂdﬁﬁ wtilization

CGunshots

Fig. 4 Percentage distribution of threat occurrences for habitat loss
(logging, fire, agriculture, NTFPs collection and mining) and overharvesting
(hunting, wildlife utilization and gunshots)

Based on the results from the interviews and observations,
it was evident that both habitat loss and hunting were the
outstanding primary threats contributing to the decline
in the N. leucogenys population. These threats categories
were consistent with findings from various research studies
worldwide, where hunting and habitat loss have been identified
as major factors leading to species decline (Schmiegel and
Monkkonen, 2002; Jiang et al., 2006). Indeed, these threats
have led to the extinction of some gibbon populations in China
(Fan, 2016), while also posing substantial challenges to the
pileated gibbon (Hylobates pileatus) in Thailand (Phoonjampa
et al., 2008), Hoolock leuconedys in Myanmar (Lwin et al.,
2022) and N. siki in Vietnam (Tran et al., 2023). In Lao PDR,
widespread illegal hunting and habitat loss, particularly
affecting the N. leucogenys population, have been highlighted
as major concerns (Duckworth, 2008). The low density of
N. leucogenys in Nam Et-Phou Louey National Park Area,

northern Laos, has been attributed to long-term logging
activities (Syxaiyakhamthor et al., 2020). Gibbons are highly
selective in their habitat preferences, favoring areas with tall
trees with a height range of 10-25 m (Phoutabounma, 2013;
Ruppell, 2013), large trees with a diameter over bark exceeding
40 cm (Phoonjampa et al., 2011), in addition to having a low
birth rate (Jolly, 1972; Duckworth, 2008). The phenomenon
of habitat loss and fragmentation represents a major global
threat to biodiversity, impacting not only N. leucogenys but
numerous other species as well (Gray et al., 2010). The results
from the current study underscored hunting and habitat loss
as the primary direct threats contributing to the decline in the
studied N. leucogenys population. Notably, the percentage of
overharvesting threats (77.2%) outweighed that of habitat loss
(22.8%), highlighting the prominence of overharvesting as the
leading threat to species decline.

However, certain threats reported in the literature did not
directly correspond to the conditions observed in the current
study, such as proximity to roads, villages and rivers (Hallam
et al., 2016). While some studies suggested that threats,
such as mining activities and the collection of NTFPs could
contribute to human disturbances (Gaynor et al., 2018),
the current findings suggested that these threats have
a comparatively less negative impact compared to other
research studies. Nevertheless, disagreements exist regarding
the relative ranking of biodiversity threats (Bellard et al.,
2022) and some differences may have resulted from the
choice of testing methodologies (Antonak and Livneh, 1995).
Despite this, some research endeavors have successfully
applied threat-ranking methodologies to study amphibian
biodiversity (Cavasos et al., 2023) and the impacts of
climate change on protected areas (Lemieux and Scott, 2011;
Phommexay et al., 2024), although such studies remain
relatively uncommon within the social context research
domain. Therefore, the current results should offer valuable
insights into the prevailing threats in the study area, albeit with
certain limitations.

Based on the research findings presented above, it was
concluded that the population estimate of N. leucogenys in
and around PKK NBCA was 23 individuals distributed among
seven groups, classified into four age categories, comprising
calculated density of N. leucogenys based on these results
was approximately 2.33 groups/km?®. This density was greater
than that observed in comparable areas such as Nam Et-Phou
Louey, the Nam Kading National Protected Area and Pu Mat in
Vietnam, possibly due to variations in selection methodologies
and the environmental conditions conductive to listening.
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Furthermore, the current study identified habitat loss and
hunting as the two primary direct threats to the decline of
N. leucogenys populations. These threats could be characterized
by their extreme likelihood levels and high percentage scores,
providing strong support for urgent regulatory and conservation
measures to address the imminent danger posed to the species.
Based on the current study, some urgent actions can be
suggested for protecting the population of N. leucogenys in and
around PKK NBCA: 1) protecting the remnant gibbons from
hunting; 2) reviewing and developing rules and regulations
between NBCA authorities and the communities; 3) including
agreement on utilization of the forest and forest resources
for sustainability; 4) allocating specific areas for land use
and land management due to their limited availability,
as determined by local authorities, especially at the village
level, particularly in Phou loun, Phou mee, Phou kongkhao,
Phou ho, Phoukatha, Nam Poung and Nam Thuay villages
in Hom district; 5) promoting reforestation and trees or
crop plantations that can be food sources for N. leucogenys;,
and 6) promoting and increasing local awareness of
N. leucogenys conservation that offers substantial shared
benefits for local communities and district and provincial
authorities.
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