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Abstract
Deli Island is one of the habitats for the long-tailed macaque (Macaca fascicularis) outside its natural distribution. 
Little is known about the long-tailed macaques in Deli Island, including information on their habitat use. This 
study was conducted to determine the distribution pattern of long-tailed macaques in Deli Island. The study was 
conducted from 25 June-8 July 2022. The study used the transect method and the determination of the waypoint 
using GPS. Data were visualized in a map using ArcMap GIS 10.3 program to describe the presence and distribution 
of long-tailed macaques. A total of 27 groups of long-tailed macaques were observed on Deli island spread over 
several points. The troop size ranged between 12 to 36, and the largest group comprising 42 individuals was found 
in fishermen’s huts. Results indicate for random distribution pattern of long-tailed macaques on Deli Island. 
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1.	 Introduction

Long-tailed macaques (Macaca fascicularis) 
are primates distributed in various Indonesian 
regions. Long-tailed macaques in Indonesia are 
thought to have originated from mainland Southeast 
Asia and migrated more than one million years ago 
(early Pleistocene) when mainland Asia and the 
Sunda plate merged (Fooden 1995). Geographically, 
long-tailed macaques are spread in tropical Southeast 
Asia, from northern Bangladesh and southern Burma 
to the south of the Indochina Peninsula, Kra isthmus, 
Peninsular Malaysia, Sumatra, Kalimantan, Java, the 
Lesser Sunda Islands to Timor, the Philippine Islands, 
and other small islands. Such as the Nicobar Islands 
in India (Sajuthi et al. 2016). They inhabit diverse 
habitats ranging from coastal, mangrove, nipah, 
watersheds, primary, secondary, and disturbed forests 
(Sajuthi et al. 2016). The species has a high survival 
rate in disturbed habitats and peripheral forests 
(Groves 2001; Sajuthi et al. 2016).

The existence of long-tailed macaques is easy 
to find in various living ecosystems, including Deli 
Island, which is geographically outside of its natural 
distribution. Deli Island is located at 7°01’00” LS - 
105°31’25” east longitude, which administratively 
belongs to the area of Cikiruh Wetan Village, Cikeusik 
District, Pandeglang Regency, Banten Province 
of Indonesia. Deli Island is semi-natural breeding 
for long-tailed macaques, where the macaques are 
released in the forest but are still given little food 
(Paryadi et al. 2006). With the semi-natural captivity 
of long-tailed macaques on Deli Island, Indonesia’s 
population is hoped to be more sustainable.

Animal and habitat management in semi-
natural captivity are the most important activities to 
ensure the success of captive breeding. One important 
requisite for managing long-tailed macaque on Deli 
Island is knowledge of its distribution. Distribution 
is related to the home range, one aspect of habitat 
use. By knowing these aspects, appropriate habitat 
management can be determined so that animals 
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can breed optimally. Information regarding the 
distribution of long-tailed macaques on Deli Island 
is scanty. Thus, a study is needed to determine the 
distribution of long-tailed macaques on Deli Island to 
support habitat management. It is hoped that the data 
on the distribution of long-tailed macaques on Deli 
Island will serve as basic data for further studies.

2.	 Methods

The study was conducted on Deli Island, 
administratively located in Cikiruh Wetan Village, 
Cikeusik District, Pandeglang Regency, Banten 
Province (Figure 1). This research was conducted 
from 24 June to 9 July 2022. 

Positioning System (GPS), binoculars, compass, 
watch, camera, tally sheet for observing long-tailed 
macaques, a set of computers, and ArcMap GIS 
software Version 10.3. The materials used in this study 
include a map of the Deli Island area and literature on 
long-tailed macaques.

Data on the distribution of long-tailed macaques 
were obtained using the transect method. The survey 

location was divided into six observation lines 
evenly distributed across the island from the north, 
varying in lengths from 1000 meters to 2000 meters. 
The line transect is a plotless method in which the 
observer walks along a straight line, either randomly 
or systematically (Kühl et al. 2011). A straight 
line that intersects the island’s width, the path was 
determined based on preliminary studies of potential 
encounters with long-tailed macaques. Additional 
data on encounters with long-tailed macaques outside 
the transect are also included to support distributed 
data based on the results of encounters over time. 
Forage tree preferences were examined using the 
Rapid Assessment method. According to IUCN 
(2007), rapid assessment is a method that can be 
used to quickly and accurately collect and record 
relevant observational data, both qualitatively and 
quantitatively at the observation site, to determine 
the type of forage plants and dominant trees of any 
behaviour in the macaque activity location. 

The encounters of groups of long-tailed 
macaques were identified based on the composition 
of the group structure, the direction of group 

Figure 1. Location of Deli Island as the study area (red color area in the map).

DELI ISLAND
BANTEN PROVINCE
INDONESIA

LEGEND



15Vol. 2, No. 1, June 2023, pp. 13-20

movement and the study of the long-tailed macaque 
ranges with the same habitat, which was observed 
from each encounter of long-tailed macaques. 
Group identification was carried out to deepen the 
distribution analysis and distribution pattern of the 
long-tailed macaque group.

The distribution studied was analyzed 
descriptively quantitatively. The distribution of long-
tailed macaques visualized in a map using ArcMap GIS 
software Version 10.3. To determine the distribution 
pattern using the Average Nearest Neighbor Analysis 
or nearest neighbour analysis, introduced by Clark 
and Evans (1954), is a geographical quantitative 
analysis method used to determine the distribution 
pattern (Hidayat et al. 2021). Nearest Neighbor Ratio 
ranges from 0 to 2.15, which will have a random 
pattern if the value is around 1, a group pattern if the 
value is less than 1, and a uniform pattern if the value 
is greater than 1 (Riadhi et al. 2020).

3.	 Result

There were 119 encounter points with groups 
of long-tailed macaques collected from a field survey 
conducted from June to July 2022. In the field survey, 
groups of long-tailed macaques were often found 
in northern coastal forest areas and forests around 
swamps. The group analysis results showed that 27 
troops of long-tailed macaques spread on Deli Island 
(Figure 2).

Based on the field survey results, long-tailed 
macaques are often found on transect-2, transect-4, 
and several encounters on the north coast. The 
vegetation found at the location of the encounter was 
dominated by vegetation that produced fruit, including 
ketapang (Terminalia catappa), nutmeg (Myristica 
fragrans), loa (Ficus racemosa), butun (Barringtonia 
asiatica), guava (Syzygium cymosum), waru (Hibiscus 
tiliaceus), and kiara (Ficus glomerata).

The existence of a water source is a distribution 
factor other than food. Fresh water sources are found 
in swamps in the middle of Deli Island. Several 
encounter points on transect -2, transect -3, and 
transect -5 are located around the swamp. The results 

Figure 2. Waypoints of the long-tailed macaque groups (black dot as a waypoint in the map)
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of the analysis of the distribution pattern of long-
tailed macaques on Deli Island showed a random 
pattern with a Nearest Neighbor Ratio of 1.09 with 
an average distance of 298.01 meters resulting in a 
(p-value) of 0.34 with a (z-score) of 0,95 (Figure 3).

4.	 Discussion
The group analysis refers to the home range 

of long-tailed macaques in Yusuf’s research (2010), 
stating that the estimated average area of the long-
tailed macaque group on Tinjil Island is 6.9 ha. The 
habitat conditions of Deli Island and Tinjil Island have 
similarities. The vegetation condition is relatively the 
same, namely coastal vegetation, in the form of old 
trees such as Ketapang along the north and south coast 
vegetation dominated by pandanus (Holmes and van 
Balen 1996). 

Long-tailed macaques are often found in swamp 
forest habitat types and north coast habitat types 
(Figure 4). Long-tailed macaques are often found at 
this location because there are several forage trees, 
Zairina et al. (2015) explained that the availability 
of natural food plant species is one of the reasons 
macaques occupy these habitats. Sulistyadi (2016) 
mention that long-tailed macaques are often found in 
coastal forests, mangrove forests, and coastal forests 
to find food in the form of fruit, insects, frog eggs, 
crabs, and other coastal invertebrates (Figure 5).

The vegetation found at the location of 
the encounter was dominated by vegetation that 
produced fruit. Santosa (1996), long-tailed macaques 
are frugivorous animals or fruit eaters, with the 
percentage of food being 71.01% for fruits and 6.06% 
for other types of food. According to the study, the 
long-tailed macaque’s diet consisted of 64-66.7% 
fruits, 17.2% leaves, 8.9% flowers, 4.1% insects, and 
3.2% other types of food (Rowe 1996; Sajuthi et al. 
2016). The parts eaten by long-tailed Macaques are 
fruit, leaves, flowers, and some young bark (Figure 
6). Long-tailed macaque encounters on transect 1, 
transect 3, transect 5, and transect 6 also occurred in 
fruit-producing vegetation such as ketapang, guava, 
and kiara trees. Santoso (1996) stated that long-tailed 
macaques found on Tinjil Island really like butun 
leaves (Baringtonia asiatica), the part that is eaten 
from the leaves is the leaf bone at the base and the 
tuber of the leaf shoots, which tastes sweet, the part of 
the fruit eaten is the flesh of the fruit. Such as songgom 
fruit (Gluta wallichii), guava, peuris (Antidesma 
pyrifolium), kicau (Dolichandrone spathacea), sawo 
kecik (Manilkara kauki), ketapang, and types of 
Ficus. In addition to providing feed, these trees also 
function as a place for activities and shelter. 

Ziyus et al. (2019) stated that water and food 
sources influence the distribution of long-tailed 
macaques. Yanuar et al. (2009) mentioned that long-
tailed macaques were found in various environments, 
with the greatest abundance in swamp forests and 

Average Nearest Neighbor Summary
Observed Mean Distance 324.666 M
Expected Mean Distance 298.014 M
Nearest Neighbor Ratio 1.089

z-score 0.952
p-value 0.34

Figure 3. Distribution pattern of long-tailed macaque 
group
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secondary forests. It happens because water is the 
most important factor for all living things, including 
long-tailed macaques. Sembiring et al. (2016) stated 
that there are several reasons why riparian areas 
play an important role for wildlife, including long-
tailed macaques; (1) availability of water as a habitat 
component is very important, (2) sufficient water 
available for plants will increase plant diversity to 
produce a good habitat for wildlife including long-
tailed macaques, (3) riparian areas create a better 
microclimate for wild animals, (4) can serve as a 
migration corridor, (5) riparian areas are a link between 
various habitat conditions that result in meeting areas 
between habitats favoured by wild animals including 
long-tailed macaques. Srimulyaningsih and Suryadi 

(2018) states that wild animals need water for various 
processes, namely food digestion and metabolism, 
transporting waste materials, and cooling in 
evaporation.

The distribution pattern commonly occurs in 
nature is clustered or random (Indriyanto 2006; Sari et 
al. 2020; Asyrofi et al. 2021). The availability of food 
is often the cause of the gathering of individuals in one 
place. According to Fakhri et al. (2012), long-tailed 
macaques can adapt to various conditions, especially 
in habitats that are affected by human activities. The 
clustered distribution pattern will make it easier for 
individuals to relate to each other for various needs, 
such as reproducing and foraging for food (Ayunda 
2011; Rozakiyah 2014; Munawaroh 2019). A random 
distribution pattern is where animals spread out in 
several places and group together in other places. The 

 

Figure 4. Long-tailed macaques observed on Deli Island. a) The observed troops’ of the long-tailed macaques. 
b) an individual eating coastal invertebrates on the fallen logs. c) troops encounter at the north coast 
location.
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random distribution pattern indicates the non-selective 
behaviour of the species towards its environment 
(Tarumingkeng 1994; Sinaga et al. 2017).

The behaviour of primates that form units or 
colonies also encourages the occurrence of clustered 
distribution patterns. The factors influencing the 
distribution pattern include vectorial, reproductive, 
social, and coactive factors (Asyrofi et al. 2021). 
Vectorial factors arise from external environmental 
forces (such as wind, water movement and light 
intensity). Reproductive factors are related to the 
reproductive model of an organism, social factors are 
more due to occupant behaviour (such as territorial 

behaviour), while coactive factors are generated 
from intraspecific interactions (such as competition) 
(Odum 1993; Sari et al. 2020; Asyrofi et al. 2021). 
The main factor in the existence of a population of 
long-tailed macaques is the source of food available 
in the habitat (Husni et al. 2017)

The concentration of long-tailed macaques in 
this area indicates a feed preference. The distribution 
pattern of long-tailed macaques on Deli Island is 
often found on the island’s north side and around 
the swamp. Observations show that this is due to 
the abundance of trees that make up the feeding 
preferences of long-tailed macaques. While on the 
south side of the constituent vegetation in the form of 
Pandanus sp.

 

Figure 5. Type of diet and feeding behavior of long-tailed macaques. a) Guava fruit. b) Kandal skin fruit. c) 
an individual eating the bark of young Butun Trees. 
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In conclusion there are 27 groups of long-tailed 
macaques (Macaca fascicularis) on Deli Island. The 
distribution pattern of the long-tailed Macaque group 
identified was random with a Nearest Neighbor Ratio 
of 1.09 with an average distance of 298.01 meters 
resulting in (p-value) 0.34 with (z-score) 0.95. The 
distribution of long-tailed macaques is often found 
in northern coastal forest habitats and forests around 
swamps. 
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