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Abstract

The daily activity of proboscis monkeys was studied on the degraded habitat of peat swamp ecosystem of Rawa
Gelam, Tapin Regency, South Kalimantan Province. Data of daily activities were collected by followed the
groups from early morning until late afternoon when the monkey went to the sleeping tree using the Scan
sampling and Ad liebetum methods.

* Corresponding author.
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The all of the groups observed has recorded almost have the same daily activities pattern, i.e. group 1 feeding
28.79%; moving 14.56%; resting 53,37% and social activity 3,28%. group 2 feeding 30.92%; moving 15.41%;
resting 50.75% and social activity 2.91%. group 3 feeding 32.61%; moving 13.16%,; resting 52.75% and social
activity 1.47%, and group 4: feeding 32.08%; moving 13.97%, resting 51.64% and social activities 2.31%.
Proboscis monkey eating leaves (89.4%), flowers (6.82%) and fruits (3.78%). The monkeys have different food
preference when dry season and rainy season. Several times recorded proboscis monkey eating lotus flower. The
monkeys used different height level when eating and resting. In dry season, the monkey mostly used 0-5 meters
and used 5-10 meters in the rainy season. The lenght of daily range of proboscis monkey varies between 432
meters - 860 meters with an average length of 600.5 meters. Home range size of target groups of proboscis
monkey were varied, which is group one 26 hectares, group two 32 hectares, groups three 21.25 hectares and

group four 22.5 hectares.

Keywords: Proboscis monkey; Nasalis larvatus; daily activity; peat swamp habitat.

1. Introduction

Proboscis monkey (Nasalis larvatus Wurmb. 1878) are generally found living in various types of habitats, such
as mangroves, peat swamp forest, riparian forest, from the seaside to the highlands. Proboscis monkey also
found in many types of habitat that have changed its function as cultivation land, such as rubber forests, karst,
rice fields and ponds. In these habitats, groups of proboscis monkeys living in the stands of remnant vegetation

and isolated, and perform their daily activities.

Some studies related to aspects of the daily activity of the proboscis monkey groups have done, including by
[1,2,3] in the group of proboscis monkeys in the mangrove forest; Reference [4] in the peat swamp forests,
References [5,6] in riparian forests estuaries. Meanwhile, research activities in disturbed habitats of proboscis

monkeys, conducted by [7] in the rubber forests.

The quality decreased of primate habitat are expected to affect the daily activity patterns and habitat spatial
utilization. Proboscis as arboreal animals require the presence of tree stands in her life, as a source of food,
shelter, and sleeping tree. Depth research related to the daily activity patterns in groups of proboscis monkey in
a disturbed and degraded habitat of Rawa Gelam, needs to be done, to determine the adaptation level of

proboscis to the habitat condition.

Daily activity in this research including eating, movement, resting and social activity. Proboscis monkey daily
activity patterns seen in the proportion of time eating, movement, rest and social activities that are used in the
one-day activity. The pattern of use of the space means the use of vertical space from the ground to the top of
trees, as well as horizontal space, which includes comprehensive daily and wide of home range areas of
proboscis monkey. This study was aimed to analyze the patterns of daily activity of the proboscis monkeys,
which live in disturbed and degraded habitat of swamp ecosystem of Rawa Gelam, Tapin Regency, South

Kalimantan.

The study area was dominated with cultivated areas, such as fields and gardens with 100 m — 200 m width of
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natural vegetation on the both sides of river bank, while the river/canal used by coal mining company to

transport coal from the stock pile to the port.

2. Methodology

Observation of the daily activities of proboscis monkey groups in the Rawa Gelam swamp habitat, at Sungai
Puting, conducted on four different groups. Group 1 consist of 15 individual, group 2 consist of 16 individual,
group 3 consist of 23 individual and group 4 consist of 36 individuals. Group 1 and group 2 occupied the same
habitat, at the left edge of Puting River, while group 3 and group 4 is located on right side of the river banks of
the Putting River (Figure 1).
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Figure 1: Map of the study site at Rawa Gelam swamp land of Puting River

Data were collected from the morning at 06.00 am, when the proboscis woke until the evening when the
proboscis inside to the sleeping tree, at 06.00 pm. The observer following the path of movement of the groups
were observed, and record every activity performed by the target group. The method used were Scan Sampling
Method and Ad liebetum [8] with record interval every 10 minutes. Daily activity category refers to the category

of daily activities [3], namely:

a. Feeding : grabbing, carry and eat the food put into the mouth, chew and (presumably) throw or release
the feed held with limbs (hands or feet).

b. Moving : an movement activity from one place to another by quadropedal, bipedal, jumping or
swinging.

c. Rest: Sitting, standing, lying down or walking in place (shift) as needed around the site without doing
any activity.

d. Play: move with the purpose of undirected, whether taken alone or together with other individuals

e. Grooming: scratching or take anything from the parts of their own body or other individu's body with
her mouth, hands or feet.

f. Call : voice communications are carried out by individual of adult male and/or adult female. This call
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can be as information to inform their teritory, alarm call when they meet the group competitor or

predator.

The use of vertical space above the tree when the proboscis perform daily activities are recorded based on the

interval strata altitude A: 0-5 meters; B: 5-10 meters and C: 10 -> 15 meters.

The data obtained were compiled and analyzed descriptively and presented in tables or graphs. To analyze the
data of significance between groups were tested using chi square analysis (X?) [9]. The results of this study

compared with results of other studies that have been published.

3. Result
3.1. Time Budget of Daily Activities

Group of proboscis monkeys in Rawa Gelam swamp of Putting river observed, perform daily activities for 11-
12 hours and begin its daily activities early in the morning at 07.30 and ends at 18.00 after entering sleeping
tree. All of the groups observed have the same daily activities pattern, i.e. group 1 feeding 28.79%; moving
14.56%; resting 53,37% and social activity 3,28%. group 2 feeding 30.92%; moving 15.41%; resting 50.75%
and social activity 2.91%. group 3 feeding 32.61%; moving 13.16%; resting 52.75% and social activity 1.47%,
and group 4: feeding 32.08%; moving 13.97%, resting 51.64% and social activities 2.31% (Figure 1).
Statistically, all groups of proboscis monkeys were observed to have the same pattern of daily activities, i.e.
feeding activity (X? = 0.28; p <0.05; df = 3); Moving (X* = 0.19; p <0.05 df = 3); resting (X* = 0.08; p <0.05 df
= 3); social (X? = 0.75; p <0.05 df = 3).

60.00 -

50.00 +~

40.00 +~ = Group 1

3000 m Group 2
= Group 3

20.00 + mGroup 4

10.00 -

0.00 . . :
Feeding Moving Resting Social

Figure 2: Time budget of daily activities of the target groups of proboscis monkey in Rawa Gelam

3.2. Feeding Activity

Feeding activity is an activity carried out by the proboscis monkey is continuously and interrupted with other

activities. The proportion of feeding time of proboscis monkey group was 31.1% of total time daily activities.
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However, there are two main times of feeding, in the morning between the hours of 07:30 to 10:00 and in the
afternoon between 15:00 to 18:00. Feeding activity is rarely done in the period between the hours of 11:00 to
15:00 (Figure 3).

e Group 1

e Group 2

Group 3

Group 4

Figure 3: Time budget of proboscis monkey at peat swamp of Rawa Gelam

During the study, we noted that the proboscis monkey ate five species of food, but | believe that they ate more,
such as some species of grasses. Proboscis monkey consumed different food prefference during rainy season
and dry season. During the rainy season, the proboscis monkey eating more leaves and fruit of pulantan,
whereas in the dry season proboscis monkey consume more kelakai leaves and other grass species rather than
pulantan. In rainy season, the proboscis monkey’s food were consists of pulantan 66.71%, kelakai 26.38,
Tamparah 12.32%, perupuk 9.57% and other species 10.4%. Whereas in the dry season proboscis monkey food
composition consists of pulantan 28.98%, 65.95% kelakai, tamparah 20.97, perupuk 25.17% and other types
28.32%. Proboscis monkey eating leaves (89.4%), flowers (6.82%) and fruits (3.78%). Several times recorded

proboscis monkey eating lotus flower (Figure 4).
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Figure 4: Presentage of food species that consumed by proboscis monkey
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3.3. Moving Activity and Spatial Use

Moving activity carried out by proboscis monkey to look for food resources and a place for resting. The results
showed that that the average of time budget of moving activity was 14.27% with a range of time budget between
13.16% - 15.41% The movement began at 7:00 h moving out from the sleeping tree to find the nearest food
source around the sleeping tree. Statistically, there was no difference in the pattern of movement activity in the
rainy season and  the dry season (X2 = 0.19; df = 3, p <0.05). In other words, the weather did not affect the

movement pattern of proboscis monkey in the peat swamp of Rawa Gelam.

The lenght of daily range of proboscis monkey varies between 432 meters - 860 meters with an average length
of 600.5 meters. Group one took an average of 503 meters per day with the lenght of daily range was between
160 meters - 900 meters, while group two took an average of 432 meters per day with the lenght between 250

meters -800 meters.

A group three took an average of 607 meters per day with a lenght range between 300 meters - 950 meters,
while a group four took an average of 860 meters per day with daily length between 600 meters - 1250 meters.
Home range size of target groups of proboscis monkey were varied, which is group one 26 hectares, group two
32 hectares, groups three 21.25 hectares and group four 22.5 hectares (Figure 5). Sometime home range between

adjacent groups were overlap.

Figure 5: Home range of the groups of proboscis monkey during conducted the research

During feeding activity, the proboscis monkey using different strata vertical space when rainy season and dry
season. During the rainy season proboscis monkey often use strata height of 5-10 meters and when the dry

season is more often using strata height of 0-5 meters (figure 6).

The utilization of vertical space during feeding activity was related to the distribution of food species, which

consumed by proboscis monkey.
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Figure 6: The usage of vertical space during feeding activity of the proboscis monkey

When conduct the traveling, the groups of proboscis monkey in Rawa Gelam more frequent use height strata of
5-10 meters above the ground, with an average frequency of 53.39% . Sometimes they also walked in the
ground (30.53%), but very rarely used the height strata of 10-15 meters (Figure 7). Basically, the movement was

done to find the source of food and a comfortable resting place.

m0-5m
m>5-10m
m>10-15m

Figure 7: The use of vertical space by the proboscis monkey during their movements activity

When resting, proboscis monkey using the different strata of height during the rainy season and dry season.
Proboscis monkey used strata height of 5-10 meters in trees during the rainy season and strata height of 0-5
meters above the trees during the dry season (X2 = 13.98; df = 3; p> 0.05) (Figure 8). In the rainy season
pulantan trees, which was a dominant tree species on the proboscis monkey habitat have a dense of leaf growth
that make comfortable for rest. Meanwhile, during the dry season, most of the pulantan leaves was falled down,
due to forest fire. As a result, the proboscis monkey was more comfortable took a rest on the forest floor, under

a fallen tree branches or the dried vines (Figure 9).
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Figure 8: The use of heights by the proboscis monkey during resting time

3.4. Resting and Social Activity

Group of proboscis monkey in the swamp habitat of Rawa Gelam have an average budget of resting time is
52.13% of total daily activities, with a range between 51.64% - 53.37%. The resting time budget is the highest
proportion compare with other activitiesi.e.the time of feeding activity (31.1%), moving (14.28%) and social
activities (2.49%). In the morning (6:00 a.m. to 9:00 pm) temperature at the proboscis monkey habitat range
between 32°-33°C, and at the daytime temperatures rise between °35-°36C and decreases to °33-°34C in the

afternoon,

Figure 9: Resting position of proboscis monkey when rainy season (A) and dry season (B).

Social activity is an activity that is generally conducted during their resting time, in the form of interaction
between individuals in a group. Such activity were grooming, playing, mating, call and agonistic behavior
(Figure 10). In the proboscis monkey groups was studied, the average proportion of social activity times was
2.49% of the total time budget of daily activities, with a proportion range between 1.47% - 3.28%. In this study,
social activity recorded was grooming 31.56%, play 10.53%. and long call 57.89% (Figure 11).

Grooming is a social activity that is most often done by proboscis compared with other social activities. The
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aimed of grooming is to clean a parasite in the body. But besides that grooming also signify social closeness
between individual who do it. Grooming activities recorded during research conducted among adult female with
a child or baby, and among young individual. Playing mostly did by juvenile and infant. Playing for juvenile
serves as a learning tool (learning behavior). Play activities performed by individuals proboscis monkeys were
chasing and fighting. Another social activity recorded were call and agonistic behavior. Activities conducted as

an alarm to the group members when there was interference.

Figure 10: Group of proboscis monkey resting and playing in the ground

= Grooming
= Playing

m Long call

Figure 11: The proportion of social activities of proboscis that recorded during this research

Social interaction was occured between sympatric groups of long-tailed macaque (Macaca fascicularis) and
javan leaf-eating monkey (Trachypithecus auratus). When the group of proboscis monkey adjacent to the long-
tailed monkey group, the proboscis monkey always make an alarm call and will stay away, but if it was adjacent
with a group of leaf monkey, the proboscis group did not give any respond. The distance between proboscis
monkey and sympatric groups when met each other was between 25-50 meters. Sometime the distance between
sympatric groups less than 25 meters. During the study noted that the proboscis monkeys and leaf monkey
consumed the same food source, i.e. pulantan, kelakai, tamparah, perupuk and other types of grass. While the
long-tailed macaque, the competition occured more towards to the use of space, especially resting places and

sleeping tree. During the study recorded the proboscis monkey seven times adjacent to leaf monkey, three times
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with long-tailed monkeys and twice recorded three species perform daily activities within the same habitat.

Twice recorded that the proboscis was changed their sleeping trees because of long-tailed macaque invantion.

Figure 12: Two sympatric species to proboscis monkey; a. Long-tailed macaque (Macaca fascicularis) and b.

Leaf-eating monkey (Trachypithecus auratus)

4, Discussion

The time budget of daily activity on this study also occured in the group of proboscis monkeys in some different
habitats. Reference [2] noted that the proportion of daily activities in Kuala Samboja is feeding activity 39.25%,
resting 33.33%, moving 23.18%, playing 4.76%, 1.28% and browse for agonistic behavior 2,35%. Reference
[10] in his observations on other groups also noted the proportion of daily activity time proboscis monkey,
eating 23.39%, 45.03% and moving break 21.64%. Reference [13] noted that the proportion of daily activities
on the river group proboscis monkey Sangkimah, Kutai National Park, eating 27.9%, moving 52.2% and resting
19.9% . Reference [12] noted that the proportion of daily activity time proboscis monkey in embank River,
Sabah, eating 20.4%, 75.9% and the rest 3.6% move. The proportion time budget of proboscis daily activity in
mix-rubber plantation was, feeding activity 41.30%, moving 40.66% and resting 14% [7,5] in the group of
proboscis monkeys at Bako National Park, Sarawak, namely the feeding activity of 50.5%, 25.7% and moving
rest 22.7% (Table 1).

Table 1: Time budget of daily activities of proboscis monkey in several habitat types

Time budget of Activities (%) )

Feeding Moving Resting Social Habitat Resource
23,39 21,64 45,03 -- Riparian mangrove [10]

27,9 19,9 52,2 -- Riparian mangrove [1]

20,4 3,6 75,9 -- Riparian forest [12]

41,30 14 40,66 -- Rubber plantation [7]

50,5 22,7 25,7 -- Mangrove forest [5]

31,1 14,27 52,13 2,49 Peat swamp forest This research
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The proportion of feeding time proboscis monkey was varied in several different habitat. Reference [5] reported
that the proboscis monkey in Bako National Park, Sarawak has the proportion of feeding time was 51% of total
daily activity, while [10] noted that the proportion of feeding activity was 23.39%, Reference [13] noted that
proboscis monkey in Kutai National Park has proportion of feeding time was 27.9% and Soendjoto (2005) noted

tha the proboscis monkey in rubber plantation has proportion of feeding time was 41.30%.

To get a food source, primates not only consider the content of nutrients that exist in every type of potential food
and nutritional needs, but also consider the time and energy required to get the source of the feed to the
nutritional value contained therein. Leaf-eating primates are very selective in choosing the leaves that will be
consumed. In general, prefer the leaves with the lowest tannin content, but high in protein and at least secondary
element content. Reference [1] states that if the leaf has contain higher of protein in the diet, will has a lower
tanin contain, while if it has a higher levels of minerals it will be increasingly high levels of tanin. Based on the
research results of [14], pulantan and kelakai contains high levels of protein, which is 13.59% and 15.91%,

while tamparah only contain protein at 6.09% (Table 2).

Table 2: The chemical contain of some food species that consumed by proboscis [14]

Chemical Contain Pulantan (%) Kelakai (%) Tamparah (%)
Protein 13.59 15.91 6.09

Fiber 10.97 11.93 14.05

Fat 1.76 1.31 0.4

K 0.41 0.26 0.11

Ca 0.23 0.05 0.06

Na 0.18 0.53 0.38

Mg 0.09 0.066 0.11

During their feeding time, the proboscis monkey using different height positions on the trees, where in the rainy
season often used height level of 5-10 meters above the ground and in the dry season is more commonly used
height of 0-5 meters above ground level. This was related to the availability of food. In the rainy season, the
young leaves of pulantan trees, which is one of his favorite food was growth abundanly. So proboscis monkey
prefers to consume the leaves and fruit of pulantan rather than other species. Meanwhile, during the dry season,
a lot of pulantan’s leaves was falled down, due to fires. Reference [1] mentions that the proboscis monkey in the
river Sangkimah, Kutai National Park using 10-15 meter height position in the tree when conducted feeding
activity. Proboscis monkey in the rubber plantation more often use a height of less than 15 meters while doing

feedng, moving and resting [7].

The length of daily cruising proboscis monkeys in Rawa Gelam is shorter than the length of daily cruising
proboscis monkey groups in several other habitats. Reference [15], reported that the average length of day range

group of proboscis monkeys in the Kinabatangan River is was 910 m (370-1810 m). Proboscis Kutai National
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Park, East Kalimantan took an average of 1007.5 m daily cruising (range 450-1750 m) [1]. In the rubber forest,
proboscis monkey groups take the average length of 541.24 meters with a range of daily roaming between 250
meters - 950 meters [7]. Reference [15] in his study group proboscis monkey in the Kinabatangan also
mentioned that rainfall did not affect the pattern of daily cruising, but in his research, Reference [12] suggest
that rainfall patterns affect the daily movement of the proboscis monkey. Reference [12] also said that the
influence of rainfall on the pattern of movement of the proboscis monkey is low, however, the weather may
affect the movement pattern proboscis monkey. The food sources of proboscis was distributed widely, mostly
young leaves, whlie the fruits were served seasonally. Some researchers said that the movement patterns of
primates affected by the spatial and temporal distribution of food resource availability ([16,15,17]). In the Rawa
gelam primary food source is the young leaves and fruit pulantan and several types of grasses and ferns. This
condition was also as a strategy for proboscis monkey to minimize their energy lost due to long distance
traveling. Some studies showed that home range size decreases as food sources become more abundant
([18,28]).

When comparing the pattern of movement activity of proboscis monkey in various types of habitats, it showed
the home range size of proboscis have wide variations. Such differences may be caused by different types of
habitat. Different types of habitat can affect patterns of distribution, abundance and availability of food sources
(Boonratana, 2000). Food resources in Rawa Gelam relatively dispersed evenly, with high abundance, but a
little diversity. So proboascis monkey not have to walk too far to get their food. Primate species are expected to
decrease their day range lengths as high-quality foods become scarce. Conforming to optimal foraging theories,
they then exploit low-quality food sources that are common [19]. In the mangrove forest of Nipah Panjang,
home range size of proboscis monkey groups varied from 13.4 hectares to 38 hectares [20], while home range
size of proboscis monkey in Kuala Samboja was ranged from 15.47 hectares to 30.71 hectares [10]. In
Samunsam Wildlife Sanctuary, proboscis monkey group has an extensive home range size up to 900 hectares
[15]. [20] states that the difference in the size of the area roaming proboscis can be caused by various factors,
among others: a) differences in the availability, distribution, and abundance of food resources, b) the quality of
food available, c) the structure of habitat, d) barrier displacement, e) social organization and breeding systems,

f) population density, and g) the presence of predators.

Resting period is a phase in which individuals of proboscis monkey not conduct any activity, including the
activity of eating and movement. During the resting time, proboscis monkeys use more time to sit quietly in the
branches and twigs of trees or sitting on the ground. The only activities that undertaken by the proboscis is

grooming, wether self grooming or groomed other individuals.

Group of proboscis monkeys in the swamp habitat of Rawa Gelam have an average proportion of resting time is
52.13% of total daily activities, with a range between 51.64% - 53.37%. The proportion of time was higher than
proportion time of feeding activity (31.1%), moving (14.28%) and social activities (2.49%). The peak of the
resting time was occured between 11.00 — 15.00 in the afternoon. At that time, the range of tempreature was

between °35-°36 Celsius.

On the leaf eater primates of Colobines sub family, it took longer to digest the food than frugivorous and
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insectivore primates. Because the cellulose content and high fiber on the leaves are hard to digest, so it requires
energy and a long time to change components in the leaves into energy that can be utilized for activities and
growth. In addition, resting is a strategy of proboscis monkeys as a reaction to the increasingly hot temperatures
[10]; do not waste energy for the excessive activity [7]. According [15], by resting, proboscis monkeys can relax
his muscles. The difference of the distribution, size, and abundance of food resources among habitats can cause

different of range size and patterns in primates ([18,21,22]).

When resting, proboscis monkeys used different heights strata during the rainy season and dry season. Proboscis
more use strata height of between 5-10 meters in trees during the rainy season and strata height of 0-5 meters
above the trees during the dry season In the rainy season, pulantan, a dominant tree species on the proboscis
monkey habitat, has a lot of leaves, so it is quite comfortable to rest. Meanwhile, during the dry season, caused
by fires, many pulantan trees whose leaves falled and die, so bekantan more comfortably resting on the forest

floor or under a fallen tree branches or vines dried up (Figure 13).

Figure 13: The Position of proboscis monkey during resting time. A.When the rainy season and B. Dry season;

C. Tree’s canopy condition when rainy season; D. When the dry season

Social activity in groups of proboscis monkeys were rarely, as in general primate group of sub-family
Colobines. Reference [1] in his research on proboscis monkeys at Kutai National Park, only recorded 5 times
grooming activity. Grooming activities conducted between individuals also serves to maintain social bonds
between individuals in a group of primates [23]. Leaf-eating primates required a longer time to digest their feed
and a lot of energy to digest. So while resting proboscis monkey rare to conduct social activities as a strategy to

save energy.
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Sympatric populations often occur naturally in species of primates. A sympatric population in general is the
presence of two or more species in an ecosystem habitat, in the same time. The presence of sympatric species
usually caused similarities in habitat use, such as the preference for the same food resources or use of space in

the same habitat. According [24], resource competition the same feed was common among primate species.

The presence of two sympatric species of primates, the long-tailed macaque and leaf monkey at the proboscis
monkey’s habitat have different objectives. Langurs and proboscis monkeys are foliosvore primates (leaf
eaters). Both types of these primates consume the same type of food. However, during the study did not look
any conflict between the proboscis monkeys and teh langur in getting food resources. The food resources spread
evenly and abundantly. Group of proboscis monkeys in the rubber plantation were compete in food sources with
the langurs. Proboscis consumed 18 species of plants and langur consumes 15 species of plants. Of these, there
were 11 species of plants consumed by both species [7]. References [25,26] reported that dietary overlap
between cercopithecine species is higher for fruits than for less popular items such as leaves. Dietary overlap
between proboscis monkeys and long-tailed macaques was greatest when fruit was highly available and a major
part of the diet. In [27] review of interspecific competition, he states that dietary overlap is generally least
during periods of food scarcity. On the other hand, the presence of long-tailed macaques in the proboscis
monkey habitat was related to get a sleeping tree and a place to rest in the afternoon. Reference [24] says that
the competition between sympatric species can be reduced if there are differences in the use of space A vertical,

different food preferences and activity patterns of different times (diurnal versus nocturnal).

5. Concusion

The daily activity patterns of proboscis monkey in Rawa Gelam relatively the same as the daily activity patterns
of proboscis monkeys found in several other habitat types.Their ability on dietary strategies on the habitat that
low of food abundance and/or availability is probably the result of specialized physiological adaptations of
proboscis monkey lived in the degraded habitat. The adaptation to the habitat condition also showed through the

proportion of time budget of their daily activities, i.e. moving, resting and social activity.

6. Recommendation

To maintain the sustainability of the population of proboscis monkeys in the habitat of “rawa gelam”, it is
necessary to restore the habitat in order to ensure the availability of food resources, the diversity of food
resources and the availability of sleeping trees. Considering these habitats are cultivated land, the habitat
restoration should be done with agroforestry system. Thus, the area swamp forest proboscis habitat can provide

economic value to the community

Acknoweldgments

| thank to Prof. Dr. Hadi S. Alikodra and Proboscis Maonkey’s Research Team, IPB, The Director of Antang
Gunung Meratus Co. Ltd. who have provided opportunities and sponsorship to do my dissertation research.
Thanks are also due to the Government of Tapin Regency, Regional Technical Office of Nature Resouce

Conservation (BKSDA) South Kalimantan Province who gave a permit to conduct my research. Special thanks

274



International Journal of Sciences: Basic and Applied Research (IJSBAR) (2016) Volume 29, No 3, pp 261-277

are given to Mr. Budi Karya, a Head of External affair and staff in the field office of Antang Gunung Meratus

Co. Ltd., for any help and support during my field work. Thanks to Mr. Triyono, Mr. Jeny, Mr. Junaedy and all

field assistants for any help and our friendship.

References

[1] Bismark, M. 1986. Aktivitas dan pergerakan harian bekantan di hutan bakau Taman Nasional Kutai.

[2]

[3]

[4]

[5]

[6]

[7]

8]

[0]

[10]

Bul. Penelitian Hutan (476). 31-45.

Alikodra, H.S., A.H. Mustari. 1994. Study on Ecology and Conservation of Proboscis Monkey (Nasalis
larvatus Wurmb.) at Mahakam River Delta, East Kalimantan; Behavior and Habitat Function. Report of
Pusrehut. 5:28-38.

Soerianegara, |. Sastradipradja, D. Alikodra, H.S. Bismark, M. 1994. Studi habitat, sumber pakan, dan
perilaku bekantan (Nasalis larvatus) sebagai parameter ekologi dalam mengkaji system pengelolaan
hutan mangrove di Taman Nasional Kutai. Laporan Akhir. Pusat Penelitian Lingkungan Hidup, IPB.

Bogor.

Yeager, C. P. 1989. Feeding ecology of the proboscis monkey (Nasalis larvatus). International Journal
of Primatology, 10, 497-530. doi:10.1007/BF02739363.

Salter, R.E.; N.A. Mackenzie; N. Nightingale; K.M. Aken dan P. Chai, P.K. 1985. Habitat use, ranging
behavior, food habits of proboscis monkeys (Nasalis larvatus Wurmb.) in Sarawak. Primates 26(4);
436-451.

Bennett, E. L., and Sebastian, A. C., 1988. Social organization and ecology of proboscis monkeys

(Nasalis larvatus) in mixed coastal forest in Sarawak. Int. J. Primatol. 9: 233-255.

Soendjoto, M.A., 2005. Adaptasi bekantan (Nasalis larvatus) ternadap hutan karet: Studi kasus di

Kabupaten Tabalong, Kalimantan Selatan. Disertasi Sekolah Pasca Sarjana, Institut Pertanian Bogor.

Altmann, J. 1974. Observational Study of Behavior: Sampling Method. Illinois (USA): Universitas of

Chicago, Alle Laboritory of Animal Behavior.

Siegel, S. 1988. Statistik Non Parametrik Untuk IImu-llmu Sosial. PT. Gramedia, Jakarta. xviii 374 hal.

Alikodra, H.S. 1997. Populasi dan Perilaku Bekantan (Nasalis larvatus) di Samboja Koala,

Kalimantan Timur. Media Konservasi Vol. 2 (67-72).

[11] Bismark, M. 1997. Pengelolaan habitat dan populasi bekantan (Nasalis larvatus) di Cagar Alam Pulau

Kaget. Kalimantan Selatan. Diskusi hasil Penelitian, Pusat Litbang Hutan dan Konservasi Alam.

[12] Matsuda, I_, Augustine Tuuga, and Seigo Higashi, 2009. The Feeding Ecology and Activity Budget of

275



International Journal of Sciences: Basic and Applied Research (IJSBAR) (2016) Volume 29, No 3, pp 261-277

Proboscis Monkeys. American Journal of Primatology 71:478-492

[13] Bismark, M. 1987. Strategi dan tingkah laku makan bekantan (Nasalis larvatus) di hutan bakau, Taman
Nasional Kutai. Buletin Penelitian Hutan (492) 1-10.

[14] Alikodra, H.S. and R. Srimulyaningsih, 2014. Habitat bekantan di Rawa Gelam in Hadi S. Alikodra,

Efransjah, M. Bismark (Eds) Bekantan; Perjuangan Melawan Kepunahan. IPB Press. Bogor, Indonesia.

[15] Boonratana, R., 2000. Ranging behavior of proboscis monkeys (Nasalis larvatus) in the lower
Kinabatangan, Northern Borneo. International Journal of Primatology, 21, 497-518.
doi:10.1023/A:1005496004129.

[16] Bennett, E. L., & Davies, A. G., 1994. The ecology of Asian colobines. In A. G. Davies, & J. F. Oates
(Eds.), Colobine Monkeys: Their Ecology, Behaviour and Evolution. Cambridge, UK: Cambridge

University Press.

[17] Clutton-Brock, T. H. (1975). Feeding behaviour of red colobns and black and white colobus in East
Africa. Folia primatol. 23: 165-207.

[18] McKey, D., and Waterman, P. G. 1982. Ranging behaviour of a group of black colobus (Colobus

satanas) in the Douala-Edea Reserve, Cameroon. Folia Primatol. 39: 264-304.

[19] Clutton-Brock, T. H. (1977). Some aspects of intraspecific variation in feeding and ranging behaviour
in primates. In Clutton-Brock, T. H. (ed.), Primate Ecology: Studies of Feeding and Ranging Behaviour

in Lemurs, Monkey, and Apes, Academic Press, London, pp. 539-556.

[20] Kartono, P. A., A. Ginting, N. Santoso, 2008. Karakteristik Habitat dan Wilayah Jelajah Bekantan di
Hutan Mangrove Nipah Panjang, Kecamatan Batu Ampar Kabupaten Kubu Raya Provinsi Kalimantan
Barat. Media Konservasi VVol. 13 No.3 (1-6).

[21] Bennett, E. L., 1983. The banded langur: Ecology of a colobine in West Malaysian rainforest.

Unpublished doctoral dissertation, University of Cambridge.

[22] Davies, A. G. (1984). An ecological study of the red leaf monkey (Presbytis rubicunda) in the

dipterocarp forest of northern Borneo. Unpublished doctoral dissertation, University of Cambridge.

[23] Napier, J., & Napier, P. (1985). The Natural History of the Primates (p. 158). Cambridge, MA: MIT

Press. .

[24] Cowlishaw G., Dunbar, R. 2000. Primate Conservation Biology. Chicago: Univ. Chicago. Pr.

[25] Cords, M. (1987). Forest guenons and patas monkeys: Male-male competition in one-male groups. In
Smuts, B. B., Cheney, D. L., Seyfarth, R. M., Wrangham, R. W., and Smdmaker, T.T. (eds.), Primate

276



International Journal of Sciences: Basic and Applied Research (IJSBAR) (2016) Volume 29, No 3, pp 261-277

Societies, University of Chicago Press, Chicago, pp. 98-111. Cowlishaw, G and Dunbar, R. 2000.

Primate Conservation Biology. Chicago University, Chicago Pr.

[26] Gautier-Hion, A. (1980). Seasonal variations of diet related to species and sex in a community of

Cercopithecos monkeys. J. Anim. Ecol. 49: 237-269.

[27] Schoener, T. W. 1982. The controversy over interspecific competition. Am. Scient. 70: 586-595.

[28] Terborgh, J. 1983. Five New World Primates: A Study in Comparative Ecology. Princeton, NJ:

Princeton University Press.

277



