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SUMMARY

There is little information known about the Rhesus macaque (Macaca mulatta) distribution and population
status within Vietnam. Information regarding species distribution and population status is crucial for effectively
planning, and designing a conservation strategy. Thus, this study aimed to acquire data and information about
M. mulatta status and distribution at Cat Ba National Park, Hai Phong, Vietnam. Survey interviews and line
transect surveys have been applied to detect populations and the distribution of the species. Four marine
transects and two terrestrial transects were surveyed from June to August 2018. The study results showed that
there were 222 individuals and 11 groups of Rhesus macaque observed in Cat Ba National Park. The average
number of individuals in each group is 20. In transect number 2 (Van Ta — Hang Cai), the surveyors observed
the highest number of monkeys among all transects with 108 individuals in 6 groups. The average occurrence
frequency is 0.11 group/km and 2.31 individuals/km. For the distribution characteristics, the M. mulatta mainly
distributed in the east of the National Park such as the Cua Dong, Gio Cung, and Van Ta areas. However, the
study did not detect the species in the north and southwest of Cat Ba Island. The study also showed that the
suitable elevation of M. mulatta ranges from 0 to 150 m a.s.l. The main habitats for the species in Cat Ba
national park are evergreen forests, and shrubs on limestone mountains and grassland.
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1. INTRODUCTION

Vietnam is ranked among countries with the
highest primate diversity in the tropical region
with 25 species of primates recorded here
(Roos et al., 2014). However, 20 out of the 25
primate species have been listed as endangered
in [IUCN Red List of Threatened Species and
two species are on the world’s top 25 most
endangered primates primarily due to hunting
and habitat loss (Schwitzer et al., 2017). There
are three families of primates that have been
recognized within Vietnam including Loricidae
(two species), Cercopithecidae (17 species),
Hylobatidae (six species) (Roos et al., 2014).
Some taxa have been well studied for species
distributions, population status and behavior
such as Tonkin snub-nosed monkey
(Rhinopithecus avunculus), Delacour langur
(Trachypithecus delacouri), and Red-shanked
douc langur (Pygathrix nemaeus) (Boonratana
and Canh, 1998; Le Khac Quyet et al., 2007;
Lippold et al., 2010; C. Workman, 2010) while
the other species are poorly known, especially
the macaque group. Thus, this study aimed to

collect and provide missing information about
the Rhesus monkey (Macaca mulatta) on Cat
Ba Island in order to provide infomation for
the species conservation planning.

The Rhesus monkey (Macaca mulatta) is
among five monkey species widely distributed
in Vietnam. Globally, the species has a very
wide range of distribution from Pakistan to
Indochina (Timmins et al., 2008). In Vietnam,
this primate has been recorded from the
Northern to Central highlands (Nguyen Van
Minh et al., 2012). Currently, there has not
been any official assessment on the population
status at international scale, however, a larger
number of individuals are believed to remain
globally (Timmins et al., 2008). In Vietnam,
the Rhesus monkey population has been
documented as decreasing significantly due to
illegal hunting for food, traditional medicines
and habitat loss (Pham Nhat, 2002; Timmins et
al., 2008; Nadler & Brockman, 2014). The
Rhesus  monkey is  protected  under
Vietnamese’s Law in degree no. 06/2019/ND-
CP (category IIB- restricted to be explored and
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commercial used), listed in Appendix II on
CITES (CITES, 2017) and listed as Low Risk
(LR) in Vietnam’s Red Data Book (2007).

Cat Ba National Park (NP) located in Bac
Bo bay (coordinate: 20°42° — 20°54’N and
106°54° — 107°09’E) is a marine and limestone
area with mountains with high biodiversity
values both on land and in the ocean. The park
has a total natural area of 16,196 ha, with a
land area of about 10,931 ha and a marine area
of 5,265 ha (Viet and Lin, 2001). The park
contains a diverse range of fauna and flora
with coral reef islands, freshwater wetlands,
and limestone forest. Forests in Cat Ba NP is
classified as a special use forest in accordance
to degree 79-CT in effect on 31st March 1986
by the Prime Minister. Due to its location in a
high biodiversity region, Cat Ba NP recorded
more than 3,150 species of fauna, flora, and
sea creatures (Cat Ba NP, 2013). Some unique
species are well studied and preserved in Cat
Ba NP such as Cat Ba Langur (Trachypithecus
poliocephalus), Cat Ba Tiger Gecko
(Goniurosaurus catbaensis) and many other
important plants and animals.

Many studies regarding flora and fauna
diversity have been conducted within the park.
However, none of them were  designed
specifically for the Rhesus monkey. Hence,
information on species status and distribution
of this species is very limited. This study on
population status and distribution of Rhesus
macaque (Macaca mulatta Zimmermann,
1780) will contribute information about the
status and distribution of the species for
conservation planning on local and
international scales. The results of the study
will also be a baseline for the park to take
effective conservation actions for the species.
2. RESEARCH METHODOLOGY
2.1. Line transect survey

We conducted six non-linear line transect
surveys (details in figure 2) from June to
August 2018. Based on the information from
the survey interview, the line transects have
been designed to assess the presence of M.

mulatta populations. The team spent three days
on each transect to search for the Rhesus
macaque. Two types of line transects were
established including terrestrial line transects
by walking and marine transects by boat
surrounding the islands.

Terrestrial line transects:

The study conducted 2 transects on land
which were transects 5 and 6. Based on a
topographic map (scale: 1/25,000), a map of
forest types and interview information, line
transects were designed based on old pathways
or newly created ones to cross as many habitat
types as possible. In addition, the transects
were also designed to cross “easy-terrain”
areas which provide good support for
observation. The length of transects 5 and 6
were 9.75 and 8.14 km, respectively. During
the investigation, the surveyors moved at a
normal speed of 1 - 1.5 km/hour without
talking or smoking.

Marine line transects:

Based on the topographic map and
information from the survey interviews, four
marine line transects were established by boat.
The transects crossed areas with a high
possibility of detecting Rhesus monkeys. A
high-speed boat was used for moving with an
average speed of 5 - 8 km/h, especially during
the most active time of Rhesus monkeys (in the
morning and afternoon). The length of each
transect ranged from 10 to 30 km. When
detecting the monkeys, we turned off the boat
engine and moved quietly to avoid noise to
observe the monkeys.

The survey team observed the monkeys
carefully and counted the number of
individuals by using cameras and binoculars.
The observation results were noted  on
notebooks including the number of monkey
groups, the ages, gender structure of each
group, coordinates at detected points (GPS
coordination), and the habitat of the location.
The supporting equipment was 8 x 40 Nikon
binoculars and Cannon Powershoot SX50 HS
camera.
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To identify Rhesus monkeys in the field,
the surveyors used the guideline of Francis
(2008), and Nguyen Vu Khoi & Shaw (2005).
2.2. Data analysis

To distinguish different monkey groups
during the surveys, the surveyors would count
the number of individuals and record the
structure of the group.

Furthermore, in order to distinguish separate
groups of M. mulatta, we used Mapinfo 10.5 to
show the location of monkey groups and
calculate the distance between each group.
According to Jiang et al., (1991) the living area
of the Rhesus macaque ranged from 0.16 to
0.72 km?. Fooden (2000) also reported that the
residence habitat of the monkey was about
0.65 km” in an area without forest and about
1.96 km?’ within the forest. The average
distance moved a day by the Rhesus monkeys
is about 1.15 km. Thus, in this study, if the
location of the monkey groups was greater
than 1 km from others, they were considered
two different groups. Mapinfo 10.5 software
was used to illustrate the distribution of the

Rhesus monkey population using coordinate
points and azimuths collected while detecting
the monkeys.

To compare the population status in
different study areas, we used the frequency of
occurrence. The efficiency of detecting the
primate was determined by the following
formula:

X=N/d

Where:

X — Frequency of occurrence;

N — Number of individual/group detecting
on the line transect;

d — Length of the transect.
3. RESULTS AND DISCUSSION
3.1. The status of Rhesus
population in Cat Ba national park
3.1.1. The number of Rhesus macaque group
observed

In Cat Ba NP, the study observed 11
separate groups of Rhesus macaque in different
locations. Times, locations and number of the
groups and individuals were shown in table 1.

macaque

Table 1. The number of Rhesus macaque groups was observed in Cat Ba NP

Location

No. Species Transect No. individuals
X Y
1 M.mulatta 717833 2301985 Transect 1 8
2 M.mulatta 716697 2302732 Transect 1 9
3 M.mulatta 715965 2304598 Transect 2 12
4 M.mulatta 714881 2304072 Transect 2 35
5 M.mulatta 716598 2305610 Transect 2 18
6 M.mulatta 717139 2303906 Transect 2 11
7 M.mulatta 718831 2302614 Transect 2 6
8 M.mulatta 719367 2301260 Transect 2 26
9 M.mulatta 714326 2296755 Transect 3 35
10 M.mulatta 702616 2306230 Transect 4 32
11 M.mulatta 706685 2301412 Transect 5 30
Total 222

In this study, we recorded a total of 222
individuals in 11 separate groups of M. mulatta.
This is the first study on the status of the
Rhesus macaque population at Cat Ba Island.
The previous surveys have only documented
the occurrence of the Rhesus macaque without
any information on the number of individuals

and distributions (Cat Ba NP, 2006; 2013). In
addition, the other intensive surveys mainly
focused on the Cat ba langur (Trachypithecus
poliocephalus) - an endemic species of Cat Ba
island (Nadler & Ha Thang Long, 2000, Luu
Tuong Bach & Le Van Dung, 2013).
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Figure 1. A Rhesus macaque (Macaca mulatta) group at Cat Ba NP
(Photo by Nguyen Huy Cam)

The population size of macaque at Cat Ba
National Park is much larger compared to
macaque populations at other locations within
Vietnam. According to Nguyen Tai Thu
(2018), 15 groups and 65 individuals were
observed in Cu Lao Cham Island. However,
the study area in Cu Lao Cham is rather small
compared to Cat Ba islands (about 1,317 ha
and 10,931 ha, respectively). In addition, there
was a study of M. mulatta population at Son
Tra peninsular (Da Nang city). However, the
species population has remained unknown
(Tran Huu Vy et al., 2016).

The number of individuals of each group is
different at Cat Ba NP. Eight out of 11 groups
of macaque observed have had more than 10
individuals in each group. The largest number
of individuals were recorded in group 4 and 9
with 35 individuals (table 1). Meanwhile,
group 7 had the lowest number with 6
individuals. The average number of individuals
per group is about 20 individuals/group.
According to Pham Nhat (2002), the Rhesus
macaque group size in Vietnam ranges
between 5 and 25 individuals, with an average
of 11.8 individuals. Compared to the other
group sizes of M. mulatta in Vietnam, the Cat
Ba population is significantly higher.
However, in comparison to the world’s Rhesus
average group size, the Cat Ba Rhesus average
group size is relatively low. Fooden (2000)
reported that the average group size of
macaques in the world is roughly 32.3

individuals/group. In another study in India,
Imam (2013) showed that the Rhesus
macaques can range from 15 - 155
individuals/group (with an average of 48
individuals/groups).

3.1.2. The Rhesus macaque observation

frequency
The results showed that the number of M.
mulatta  groups and individuals were

significantly different between the transects
(table 2). For example, transect number 2 (Van
Ta - Hang Cai) observed the highest number of
macaques with 108 individuals in six groups,
while the remaining survey transects recorded
only one or two groups. Especially, transect
number 6 (Center of National Park - Gia Luan)
did not record any group of the species.

The results (table 2) also shows that the
marine transects recorded more groups of
Rhesus macaques than terrestrial ones.
Because the better view from the sea might
make it easier to detect the M.mulatta
populations than in the complex forest in
terrestrial transects. Furthermore, the study
also found that the M.mulatta was often active
near the coast in the morning or late afternoon
which makes it easier to see them from the sea.

The occurrence frequency of the Rhesus
macaques in Cat Ba Island is 0.11 groups/km
and 2.31 individuals/km. Specifically, the
average group frequency of occurrence of
Rhesus macaques on the sea lines transect is
0.13 groups’/km and 2.46 individual’km. By
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contrast, the frequency of occurrence in
terrestrial line transects is lower with 0.06

group/km and 1.68 individual/km, respectively.

Table 2. Occurrence frequency of Rhesus macaque on the survey transects

Occurrence frequency

No Transect L((Elngl;h Groups Individuals = oroup/  Individual/ Note
km km
1 géizsgc;n()gl_ Van Ta) 14.78 2 17 0.14 1.15 marine transect
2 ;f\r/:rrlls?: —OI%Iang Cai) 34.19 6 108 0.18 3.16 marine transect
3 (Téizsg;tn(?_ Nam Cat 18.35 1 35 0.05 191 marine transect
4 (Tlfﬁﬁsfg;g“_ Bai Giai) 10.84 1 32 0.09 2.95 marine transect
S NPoomer-vierny 071 0 o0 ey SRS
6 (P Comer-GiaLuan) M40 0 ow o0 o
Total 96.04 11 222 0.11 231

Compared to the results of Rhesus macaque
surveys in other areas, the frequency of
occurrence of the primate species in Cat Ba
Island is higher than in Kon Ka Kinh National
Park but smaller than in Hon Lao Island.
According to Tran Huu Vy (2014), the
occurrence frequency of the macaque is 0.01
group/km in Kon Ka Kinh National Park,
while the frequency of occurrence is 0.52
group/km in the Hon Lao Island (Nguyen Tai
Thu, 2018).

3.2. The distribution of the
macaque in Cat Ba Island

Rhesus

3.2.1. Rhesus macaque distribution within
Cat Ba NP

From the location of the macaque recorded
in Cat Ba NP, there are nine groups of M.
mulatta distributed in the eastern part of Cat
Ba Island including Cua Dong, Gio Cung, and
Van Ta areas. A group was recorded in the
area near Cat Ba National Park headquarters
(Trung Trang cave area) and another group
was observed in the northwest of Cat Ba Island
(Phu Long area). In the north and south-west
of Cat Ba Island, the study has not recorded the
distribution of Rhesus macaque (figure 2).

LEGEND

S

Figure 2. Map of survey transects, and Rhesus macaque population observed
at Cat Ba National Park
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The distribution of Rhesus macaques in Cat
Ba Island might be influenced by the growth of
human population, and the fast development of
tourism. Human activities are considered to be
the biggest issue for the species’ distribution
on the island. Illegal hunting by snare traps is
still the main threat to the wildlife of Cat Ba
Island. Rhesus monkeys are no exception. In
following a patroller, it was seen that there are
still thousands of snare traps that have not been
removed from the forest which have impacted
on the Rhesus monkeys. In the north of Cat Ba
Island, there is a ferry terminal at Gia Luan
connected to Tuan Chau (Ha Long Bay). The
southern part of Cat Ba island is the highly
developed tourism area which includes Cat Co
1, 2, 3 beaches. In addition, there is also a
Mekong high speedboat, which takes tourists
to the island. Tourism development has strong
effects on habitat of the Rhesus macaques.
Therefore, these areas did not record any
occurrence of the species.

Cua Dong, Gio Cung, Van Ta areas are
strictly protected areas of Cat Ba National
Park. These areas are home to the rest of the

species endemic to Cat Ba Island. Thus these
areas are always patrolled by Cat Ba national
park, and FFI staff. At the same time, tourism
activities and boats are prohibited in these
areas. Therefore, the habitats are protected
with quiet space suitable for the residence of
primates such as the Cat ba langur, and Rhesus
macaque.
3.2.2. Distribution of Rhesus macaques by
altitude and habitat

In Cat Ba NP, there are hundreds of islands
with elevations ranging from 100 to 150 m
a.s.l. The highest peak is 331 m a.s.l at Cao
Vong area in the north of Cat Ba Island (Gia
Luan commune). The elevation of the line
transects ranges from 0 to 214 m a.s.l. The
elevation of locations recorded the macaque
groups are shown in figure 3. Most of the
macaque groups were observed at low
elevation. Eight other groups were recorded at
the elevation ranging from 0 m to 100 m, while
only two groups at 100 - 150 m a.s.l. The study
recorded only one group of Rhesus monkey
above 150 m a.s.l.
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Figure 3. Distribution of Rhesus macaque at different elevation range

The Rhesus macaque is a widely distributed
species, and the elevation range of its
distribution is varied (Pham Nhat, 2002). In
Vietnam, the species was recorded from 500 to
1000 m in the Central Highland (Nguyen Van

Minh et al, 2012). However, the highest
elevation of the species distribution was
recorded up to 4500 m (Fooden, 2000). At Cat
Ba NP, Rhesus macaque was recorded at all
elevation levels. Therefore, the distribution of
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The Rhesus macaque at Cat Ba Island may not
depend on elevation.

Regarding forest status, the Rhesus monkey
at Cat Ba National Park is located in evergreen
forests, limestone forests, grasslands and
shrubs (figures 4, and 5). One group (group 11)
was recorded on a rich limestone forest and,
six (group numbers 1, 3, 5, 7, 8, 9) in a
secondary evergreen forest. Four groups

(group numbers 2, 4, 6, 10) were observed in

Figure 4. Evergreen forest on limestone
mountains habitat
(Photo by: Tran Van Dung)

The populations of Rhesus macaques in Cat
Ba National Park are distributed in both
primary and secondary evergreen forests, and
grassland on limestone mountains. This result
is similar to Pham Nhat (2002) reported that
the Rhesus macaque is a widely distributed
species. They are capable of living in a variety
of forest habitats ranging from evergreen
broadleaved forest, deciduous forest, semi-
deciduous forest, limestone forest, as well as
bamboo mixed forests, mangroves, and
mangrove grass shrubs.

4. CONCLUSION

The study recorded 222 individuals of
Rhesus macaques in 11 different groups at Cat
Ba National Park. This is the first detailed
survey on the size of the Rhesus macaque
population in the park. Among the recorded
groups, group number 6, and number 7 have

grassland and shrub habitats. In addition, most
of the Rhesus macaque groups (except group
number 11) were also observed near the sea in
areas that are narrow with many large boulders
or sandy beaches. They often appear on rocks,
and sandy beaches to rest or play with each
other before and after looking for food. This
behavior should be investigated further in

following studies.

Figure 5. Grassland and shrubs habitaf
(Photo by: Tran Van Dung)

the largest number with individuals at 35 . The
average number of individuals per group is
20.18 individuals/group.

We observed the greatest number of
macaque groups which were 6 groups and a
total of 108 individuals on transect 2 (Van Ta —
Hang Cai). Transect 6 (park center - Gia Luan)
did not record any macaques during the survey.
The occurrence frequency of macaques on Cat
Ba Island is about 0.11 group/km and 2.31
individual/km.

The macaque population at Cat Ba National
Park is mainly located in the east of Cat Ba
Island at Cua Dong, Gio Cung, and Van Ta
areas. The Northern and Southwestern part of
Cat Ba Island did not record the presence of
the species.

The result of the study showed that the
distribution of the Rhesus macaque at Cat Ba
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Island may not depend on the elevation. In
addition, evergreen forest and grassland on
limestone mountains are the main habitats of
the macaque species at Cat Ba Island.
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TINH TRANG VA PHAN BO CUA QUAN THE KHI VANG
Macaca mulatta (Zimmermann, 1780) TAI VUON QUOC GIA CAT BA

Tran Vin Diing', Nguyén Ngoc Khéi’, Nguyén Huy Cam?, Nguyén Thi Ha', Phan Viét Pai',
Nong vin Lwong', Nguyén Vin Tay', Pham Vin Théng', Vii Tién Thinh'

"Triecong Pai hoc Lam nghiép

*Vieon quéc gia Cat Ba, Hai Phong

TOM TAT

Hién nay, cac thong tin vé hién trang quan thé va phan bd cua loai Khi vang (Macaca mulatta) tai Viét Nam rat
han ché. Nghién ctru vé tinh trang va phan bd cua quén thé Khi vang (M. mulatta) tai Vuon qudc gia Cat Ba
duogc thuc hién nhdm gop phan bd sung thém thong tin vé hién trang cua loai Khi vang phuc vu cho cong tic
quan 1y va d& xuit cac chién lugc bao ton trong twong lai. Phuong phap phong van va diéu tra tuyén duoc st
dung trong qua trinh thu thap s6 liéu cho nghién ciru trong thoi gian tir thang 6 dén thang 8 nam 2018. Sau
tuyén diéu tra, trong d6 c6 bdn tuyén trén bién va hai tuyén trén can da dwoc tién hanh khao sat. Két qua cua
nghién ctru d ghi nhan dugc 222 ca thé Khi vang thugc 11 dan khac nhau co phan b tai VQG Cat Ba. S6
luong ca thé trung binh ctia mot dan 1a khoang 20 c4 thé/dan. Tuyén sé 2 (Van Ta - Hang Cai) 1a tuyén bét gap
duoc nhiéu dan Khi vang nhat voi 6 dan, tong cong 108 ca thé. Tan suat bit gip ciia Khi vang trén dao Cat Ba
trung binh 13 0,11 dan/km va 2,31 c4 thé/km. Khu vuc phan b cha yéu ctua Khi vang tip trung ¢ phia déng cta
dao Cat Ba tai cac khu vyc Cira Pong, Gio Cung, Van Ta. Trong khi do, khu vyc phia béc va tdy nam cua dao
Cat Ba khong ghi nhan dugc sy phan bd cua loai Khi vang. Ddng thoi, nghién ctru da ghi nhan dwoc quén thé
loai Khi vang c¢6 d6 cao phan b tir tir 0 - 150 m. Sinh canh phan b chinh cua loai Khi vang tai VQG Céat Ba la
rung thuong xanh trén nui da voi, va sinh canh cay bui trén nui da voi.

Tir khéa: Khi vang, linh truéng, Macaca mulatta, Vwon quoc gia Cat Ba.
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