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Abstract. Repi T, Masy’ud B, Mustari AH, Prasetyo LB. 2020. Population density, geographical distribution and habitat of Talaud bear 
cuscus (Ailurops melanotis Thomas, 1898). Biodiversitas 21: 5621-5631. The Talaud bear cuscus (Ailurops melanotis) has been 
reported from Sangihe (the largest island in the Sangihe Island group) and Salibabu (within the Talaud Islands). As an endemic species 
of Indonesia, this species is rare and there is no certainty regarding its precise geographic distribution or population size. This research 
aimed to estimate population density and provide the first preliminary data on its geographical distribution, as well as general 
description of its habitat. Our research shows that A. melanotis occurs on three islands: Salibabu Island, Nusa Island, and Bukide Island, 

and probably also exists in the Sahandaruman mountain on Sangihe Island. Our population surveys estimate, population density on each 
island as: Salibabu: 3.69 ± 2.54 ind/km2, with an estimated total population of 28.95 individuals, Nusa Island: was 12.31 ± 2.58 ind/km2, 
with an estimated population of 19.08 individuals, and Bukide Island: 7.17 ± 1.79/km2, with an estimated population of 10.40 
individuals. Information regarding population is a key guiding factor in conservation efforts, where population size is related to 
extinction risk (threat status) and its geographical distribution, this can help to determine conservation priorities for species or habitats. 
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INTRODUCTION 

The Sangihe and Talaud Islands are considered to be 

the farthest areas of endemicity centers in the Wallacea 

region, which have very high endemicity  (Natus 2005). 

One of the endemic species in these two island clusters is 

the Talaud bear cuscus (A. melanotis), which, according to 

the International Union for Conservation of Nature (IUCN) 

is in a Critically Endangered status with a declining 

population trend  (Flannery and Helgen 2016). The 

Zoological Society of London (ZSL) included this species 

as one of Evolutionarily Distinct and Globally Endangered 

species (EDGE) based on evolution, life history, and threat 

status  (EDGE 2018). Therefore, this endemic cuscus 
represents an important global conservation priority 

(Martin et al. 2018). Within Indonesia, A. melanotis is 

protected according to the Republic of Indonesia Minister 

of Environment and Forestry Regulations.  

This species is rare and there is no certainty about its 

geographical distribution and estimated population size  

(Riley 2002; Smith et al. 2012; Flannery and Helgen 2016). 

Heinsohn (2010), even concluded that the A. melanotis is a 

cryptogenic species whose origins are not known with 

certainty, and assumes that this species is an introduced 

animal, originating from the large island of Sulawesi and 
brought by humans to Salibabu Island as pets and protein sources.  

Until now, the existence of A. melanotis is known to be 

distributed on Salibabu Island and possibly on Sangihe 

Island, with a particular stronghold on Mount 
Sahendaruman  (Riley 2002; Flannery and Helgen 2016). 

However, Flannery and Helgen (2016) state that, although 

it has been reported on Salibabu Island, and has been seen 

and photographed on Sangihe, no specimen is known to 

exist from here. Related to this, Flannery and Helgen 

(2016) suspected that the Talaud bear cuscus on Sangihe 

Island was the Sulawesi bear cuscus (Ailurops ursinus) 

given the island's proximity to the main island of Sulawesi. 

A brief survey on Salibabu Island by Riley (2002) did not 

find any individual cuscus, and an intense 120-day survey 

on Sangihe Island found only a single captive individual. 

However, recently there was a publication about daily 
activity and diet of A. melanotis on Salibabu Island by Repi 

et al. (2019), which confirmed the existence of A. melanotis 

here. But in general, until now the distribution assumptions 

and population status were based solely on local 

information.  

Riley (2002) reports this species as being heavily hunted, 

with a declining and fragmented population within a small 

area of occurrence. Before this study, there were no data 

related to population, distribution, and habitat of A. melanotis, 

so this study aimed to address these research gaps.  

Information about population is one of the key factors 
in conservation efforts, as population size is related to 

extinction risk (threat status) and its geographical 

distribution, this can help to determine conservation 

priorities for species or habitats  (Tucker 2005). The 
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management and conservation of effective wildlife 

populations require reliable estimation of the size or 

density of wild animal populations (Marques et al. 2013). 

The data can be used to evaluate and predict population 

trends, determining causes of declines, and be used to 

review listing status under threatened species legislation  

(Zipkin and Saunders 2017: Robinson et al. 2018). Leca et 

al. (2013) stated that accurate information about the status 

and trends of animal populations obtained from inventory 

and socio-ecological studies is a prerequisite for the 
success of wildlife conservation programs. Therefore, 

density estimation is integral to the effective conservation 

and management of wildlife  (Burgar et al. 2018). 

MATERIALS AND METHODS 

Study area 

Preliminary surveys were carried out at six locations: 

Karakelang Island, Salibabu Island, Kabaruan Island, 

Sangihe Island, Nusa Island, and Bukide Island, in the form 

of interviews and observation transects. However, 

population and habitat data collection was only carried out 

in the three locations where A. melanotis was found, 
namely: Salibabu Island (Talaud Islands Regency), Nusa 

Island and Bukide Island (Sangihe Islands Regency) 

(Figure 1). The preliminary survey and data collection were 

conducted over a one-year period between February 2016 

and February 2017. 

Data collection and analysis 

Population surveys were completed using the strip 

t r an sect  sam pl in g m eth od   (Norton-Griffiths 1978;  

Subcommittee on Conservation of Natural Population 

1981). The length of each transect was made according to 

the topography of the location, with a transect width of 30 

m on both sides of the transect (total width of 60 m). 

Transects locations were based on information from the 

locals and the results of the preliminary survey. 

Observations were made twice a day, at 06.00 am and 

14.00 pm by 2-3 observers for each transect. Data was 

collected regularly by walking on transects with an average 

speed of 1.5 to 1 km/hour. Collecting data on the 
distribution of A. melanotis populations was carried out 

simultaneously with population observations. The position 

of each individual or each group is recorded using a GPS 

receiver, then mapped using Arc GIS.  

The population density of A. melanotis was calculated 

using data on the number of individuals observed in the 

transects. To analyze the data, the Subcommittee on 

Conservation of Natural Population (SCNP) (1981) 

formula was used as follows: D= Σi/ (R x Ltot). Where: D 

= density (individuals/km2), Σi = number of individuals, R 

= replications, Ltot = total area of observation (km2). The 
total area of the observation (research area) was obtained 

from: Ltot = L x W. Where: Ltot = total area of observation 

(km2), L = length of transect (km), W = width of transect 

(km). Estimation of cuscus population size was obtained by 

the formula: P = D x LREP. Where: P = estimated 

population (individuals), D = population density 

(individuals/km2) and LREP = representative habitat area. 

Representative habitat area is the area of forest suitable for 

cuscus habitat. This data is obtained based on the results of 

processing data on habitat characteristics and field surveys.

 

 
 
 
 
 
 
 
 

 

 
 
Figure 1. Map of Talaud bear cuscus (Ailurops melanotis) survey areas in the Sangihe and Talaud Islands, North Sulawesi, Indonesia 
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Vegetation analysis used a sample plot in the form of 

line compartment method. A total of 27 vegetation survey 

plots were carried out with 20m x 20m of each plot (2m x 

2m for seedling level; 5m x 5m for sapling level; 10m x 

10m for pole level and 20m x 20m for tree level). On 

Salibabu Island, fifteen plots were completed, with six 

plots were completed on Nusa Island and Bukide Island. 

For data analysis, we examined: density, relative density, 

frequency, relative frequency, dominance, and relative 
dominance, then calculated to obtain the important value 

index (IVI) (Mueller-Dombois dan Ellenberg 1974; Odum 

1993). The Shannon-Wiener diversity index was used to 

measure the diversity of vegetation species (Magurran 

2004), for evenness of vegetation species in all sample 

plots used the Index of Evenness (Pielou 1966), and to 

measure the richness of vegetation species, the Margalef 

species richness index was used (Magurran 2004). The 

similarity of the species composition in each vegetation 

plots on each island was analyzed using the Bray Curtis 

index. 
Besides population surveys, in order to find out the 

distribution of cuscus populations on six islands, interviews 

were conducted with local communities (specifically 

hunters and farmers who own agricultural land in forest 

areas), to indicate the presence of cuscus population that 

might have been missed by our surveys. The selection of 

respondents used the purposive sampling and snowball 

sampling method, with a deliberate sample selection 

involving key informants and then proceed to other 

informants based on previous information. Data processing 

uses Microsoft Excel, Statistical Product and Service 

Solutions (SPSS) program version 25.0, and Past program 

version 3.24. 

RESULTS AND DISCUSSION 

Habitat 

Vegetation 

Based on the analysis of vegetation, it is known that the 

species with the highest importance value index for the tree 
level of the three islands are the same; Canarium asperum. 

While for the pole level, the species with the highest 

importance value index on Salibabu Island is 

Pimelodendron amboinicum, while on Nusa Island and 

Bukide Island, is Canarium asperum (Table 1). While, the 

average height of trees and poles on Salibabu Island is 

higher than that of Nusa and Bukide Islands (Table 2). 

The high dominance of Canarium asperum explains the 

high encounters of cuscus on this tree; On Salibabu Island, 

3 out of 11 encounters were observed, Bukide Island, two 

out of three encounters, and Nusa Island, two out of four 
encounters. This is also supported by Repi et al. (2019) 

who reported that C. asperum is one of the species most 

consumed by A. melanotis on Salibabu Island, apart from 

M. peltata and C. odorata. 

 
 
 
Table 1. Number of plots, vegetation species, domination index, and the highest IVI on three islands 
 

Islands Variable 
Growth stage criteria 

Seedling Sapling Pole Tree 

Salibabu Number of plots 15 15 15 15 
  Species Canarium asperum Canarium asperum Pimelodendron amboinicum Canarium asperum 
  DI 0.16  0.05  0.11 0.09 
  IVI 32.02 27.02 27.62 24.53 
       
Nusa  Number of plots 6 6 6 6 
  Species Chionanthus ramiflorus Chionanthus ramiflorus Canarium asperum Canarium asperum 
  DI  0.42 0.30  0.39  0.43 

  IVI 65.41 46.90 91.48 114.50 
       
Bukide Number of plots 6 6 6 6 

  Species Canarium asperum Chionanthus ramiflorus Canarium asperum Canarium asperum 
  DI 0.15  0.14  0.27  0.29 
  IVI 35.50 24.42 81.83 88.12 

 

 
 

Table 2. The average height of trees and poles at vegetation survey plots on the islands of Salibabu, Nusa, and Bukide, North Sulawesi, 
Indonesia 
 

Islands Tree height (m) (mean ± SD)  n Pole height (m) (mean ± SD) n 

Salibabu 16.971± 4.17 139 10.941± 2.34 57 

Nusa  14.476± 3.3 49 10.90± 1.94 30 
Bukide 13.97± 2.65 38 11.46± 1.9 21 
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Data on tree level and pole level vegetation is very 

important in describing the habitat of A. melanotis, this is 

because, as an arboreal marsupial, A. melanotis utilizes 

higher level vegetation structure to move and rest, and is 

highly dependent on forest vegetation density (Repi et al. 

2019). This is also supported by Riley (2002) who stated 

that A. melanotis is highly dependent on primary forest. 

Therefore, arboreal marsupials are considered vulnerable 

and sensitive to habitat loss and forest fragmentation 

(Lancaster et al. 2011; Taylor et al. 2011; Goldingay et al. 
2013; Malekian et al. 2015). According to Mortelliti et al. 

(2011) habitat fragmentation is a main driver of distribution 

patterns in arboreal rodents, because structural connectivity 

plays an important role in determining the distribution of 

arboreal animals in particular. However, the shape and size 

of the branches also determine the movement of arboreal 

species (Hyams et al. 2012). By knowing that Canarium 

asperum and Pimelodendron amboinicum as species with 

the highest dominance and importance value index on the 

three islands, it can be assumed that cuscus can access the 

habitats and exploit of the available habitats. This is 
because Canarium asperum and Pimelodendron 

amboinicum are both large trees with branches forming a 

wide canopy (Djarwaningsih 2002; Djarwaningsih 2004) 

that provide a connection for the movement of the cuscus. 

Therefore, the condition of vegetation cover can be an 

indicator of the existence of cuscus. 

The difference in vegetation structure on the three 

islands is indirectly influenced by the size of the island. In 

tropical areas, this is related to climate (rainfall and wind) 

as well as the structure and nutrient content of the soil 

(Medina et al. 2015). High rainfall causes soil instability, 
which also drives the height of fallen trees (Jing 2019). 

This is exacerbated by strong winds which are known to be 

the cause of the high level of forest damage, especially in 

the edge areas (Schindler et al. 2012; Mitchell 2013). 

Furthermore, short direct runoff trajectories of water to the 

coast increase the chances of being drifted away from tree 

seeds and soil nutrients. In addition, strong wind forces at 

high altitudes and near the edge can cause high tree 

mortality rates which directly change forest structure and 

composition (Laurance 2008). The combination of these 

effects results in smaller trees (height and diameter) with a 

lower density in their distribution. The smaller the island, 
the higher the effect, so that small islands have a lower 

vegetation structure than large islands (Medina et al. 2015). 

This may explain why the average tree height of Salibabu 

Island is higher than the two other islands. 

Based on the diversity index, it is known that Salibabu 

Island has a high diversity (H'≥3), while Nusa Island and 

Bukide Island has a medium diversity (1 <H' <3). 

Furthermore, based on the species richness index, Salibabu 

Island is classified as high (R> 5.0), while Nusa Island is 

classified as low (R <3.5), and Bukide Island is classified 

as medium (R = 3.5-5.0). Overall, based on the evenness 

index, habitat conditions on Salibabu, Nusa, and Bukide 

Islands are still relatively high and stable (0.6 <E≤1.0) 

(Table 3). 

The islands support unique biodiversity which has a 

high level of endemism. According to Médail (2017), this 
can be explained by complex interactions between a highly 

heterogeneous historical biogeography and ecological 

processes related to diverse island conditions. However, it 

simultaneously has a lower species richness compared to 

large islands  (Whittaker et al. 2017), this is because, as 

stated by Blackburn et al. (2016), that islands constitute 

well-defined but restricted spatial units.  

Based on the diversity index, it is known that Salibabu 

Island supports a higher vegetation diversity compared to 

Nusa Island and Bukide Island. Differences in diversity, 

species richness, and evenness on each island may be 
caused by the extent and characteristics of the island, as 

explained by Okie and Brown (2009) that the islands have 

unique and different characteristics. As such, the island's 

influence on diversity reflects the combined effects of 

abundance, specialization, and other niche attributes  (Okie 

and Brown 2009), which are a result of the interaction of 

four key processes: immigration, emigration, speciation, 

and extinction (Blackburn et al. 2016). Furthermore, based 

on their research, Okie and Brown (2009) showed that the 

area of the island and the distance from the mainland were 

positively correlated with diversity. The size of Salibabu 
Island, which is considerably larger than Nusa Island and 

Bukide Island, as well as the difference in the remaining 

forest area on each island, can be a factor that determines 

the differences in diversity, species richness, and evenness 

of existing vegetation types. This is theoretically related to 

the species-area relationship, which explains that the number 

of species increases with the area of the island (Blackburn 

et al. 2016; Matthews et al. 2016; Liu et al. 2020).  

Based on the Bray Curtis index, it is known that similar 

vegetation communities occur on Nusa and Bukide Islands 

with a similarity distance of 0.51, while the vegetation 

community on the island of Salibabu is very different. The 
similarity distance between Nusa Island and Salibabu is 

0.24, while the similarity distance between Bukide Island 

and Salibabu Island are 0.21 (Table 4). This is also 

indicated by the results of cluster analysis in the form of a 

dendrogram showing 2 clusters of different vegetation 

communities (Figure 2). 
 
 
Table 3. Diversity index, species richness, and evenness of vegetation communities on the islands of Salibabu, Nusa, and Bukide, North 
Sulawesi, Indonesia 
 

Vegetation type 
Salibabu Nusa Bukide 

H R E n H R E n H R E n 

Seedling 3.13 5.93 0.90 186 1.65 1.66 0.75 123 2.61 2.57 1.05 72 
Sapling 0.06 7.17 0.02 132 0.13 2.38 0.05 44 0.16 3.35 0.06 36 
Pole 3.12 6.43 0.95 57 2.04 3.20 0.82 31 2.41 3.88 0.94 22 

Tree 3.32 8.30 0.89 140 2.02 3.34 0.76 49 2.22 3.85 0.82 38 

Note: H: Diversity Index, R: species richness, E: evenness, n: Number of Individuals 
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Bray Curtis's similarity index shows that the two 

vegetation communities of Nusa and Bukide Island are 

relatively similar, while Salibabu Island has a markedly 

different vegetation community from the other two islands. 

The similarity of the vegetation community between 

Bukide and Nusa Island is in likelihood caused by the 

proximity of the two islands. Meanwhile, differences in 

island clusters (Sangihe Islands and Talaud Islands), caused 

differences in vegetation communities on Salibabu Island 

compared to the other two islands. Nusa and Bukide Island 

are only around 1.20 km apart, while, the distance between 
Bukide and Salibabu is around 114.95 km and the distance 

between Nusa and Salibabu is around 120.80 km (Table 5). 

Temperature and Humidity 

The temperature and humidity of each island were 

measured every morning, afternoon and evening at each 

transect location. The average temperature on Salibabu 

Island is 26.45 ºC with the highest temperature 32.10 ºC 

and the lowest 21.20 ºC, while on Nusa Island the average 

temperature is 26.73 ºC with the highest temperature 32.50 

ºC and the lowest 21.50 ºC, and on Bukide Island on 

average temperature of 26.90 ºC with the highest 
temperature of 32.20 ºC and the lowest of 21.800 ºC 

(Figure 3). The average relative humidity on Salibabu 

Island was 86.65%, Nusa Island was 86.40%, and Bukide 

Island was 85.94% (Figure 4). 
 

Table 4. Bray Curtis similarity index demonstrating vegetation 

similarity differences between the islands of Salibu, Nusa, and 
Bukide, North Sulawesi, Indonesia 
 

 

Salibu Nusa Bukide 

Salibu 1.00 0.24 0.21 
Nusa 0.24 1.00 0.51 

Bukide 0.21 0.51 1.00 
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Figure 2. Dendrogram demonstrating Bray-Curtis similarities in 

vegetation communities on the islands of Salibu, Nusa, and 
Bukide, North Sulawesi, Indonesia 
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Figure 3. Temperature on the study sites. A. Salibabu Island, B. Nusa Island, C. Bukide Island, North Sulawesi, Indonesia 
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Figure 4. Humidity on the study sites. A. Salibabu Island, B. Nusa Island, C. Bukide Island, North Sulawesi, Indonesia 
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Table 5. Area of and distance between the islands of Saliababu, Nusa, and Bukide, North Sulawesi, Indonesia 
 

Islands Island area (km2) Distance to Sulawesi Island (km) Distance between Islands (km) 

Salibabu 89.97 296 Salibabu-Nusa: 120.80;  
Salibabu-Bukide: 114.95;  
Nusa - Bukide: 1.20 

Nusa  4.72 237 
Bukide 5.44 240 

 
  
 

Temperature and humidity are several climatic factors 

that have a direct impact on the survival of species. For 

endotherms, inappropriate temperature has both acute and 

long-term impacts, affects survival during extreme 

conditions, and increases costs associated with 

thermoregulation (Ferreira and Vieira 2014; Rowland et al. 

2017). Furthermore, high humidity can lead to inefficient 

evaporative cooling (Briscoe et al. 2014). In relation to 

species distribution, Mott (2012) states that the spatial 

gradient in climate variables is one of the factors limiting 

the geographic distribution of species. 
Repi et al. (2019) reported that there was a strong 

positive correlation between temperature and resting 

activity and conversely a strong negative correlation with 

feeding and moving activities in the behavior of A. 

melanotis. This may be the cause of the small probability 

of finding the movement of the cuscus during the day. 

Therefore, further research with the cuscus population 

survey method at night is necessary, considering that there 

is no certainty whether it is nocturnal or diurnal 

(Dwiyahreni et al. 1999; Repi et al. 2019). 

The collection of temperature and humidity data, in 
addition to describing the habitat conditions of cuscus in 

the three locations, can be used as information for further 

research, regarding how these animals interact with the 

biophysical conditions of their habitat, especially climates. 

As reported by Gaughan et al. (2015), seasonal weather 

extremes and climate have a direct and indirect influence 

on the physical and behavioral processes of animals. They 

also added that understanding how these processes differ 

between species is a fundamental element of understanding 

how animals interact with their environment. Related to 

population, Hlôška et al. (2016) state that climatic factors 

and related changes of temperature, humidity, and sunshine 
demonstrably affect the population dynamics of small 

mammals.  

Population distribution  

To determine the distribution of population of A. 

melanotis, a survey was conducted at six locations: 

Karakelang Island, Salibabu Island, Kabaruan Island, 

Sangihe Island (Mount Sahendaruman protected forest), 

Nusa Island, and Bukide Island. From the six islands, 

cuscus was found on only three islands: Salibabu Island, 

Nusa Island, and Bukide Island. Based on this research, it 

is known that on Salibabu island, cuscus is spread 
throughout the island. Cuscus was found on all transects 

(six transects), with the highest number of encounters 

occurring on the D (Musi) transect and the Ayambana 

transect (Figure 5). On Nusa Island, cuscus is found in the 

western part of the island. Of the three transects, only 

two were  

found with cuscus (Figure 6). Meanwhile, on Bukide 

Island, cuscus is found in the eastern part of the island. Of 

the three transects, only two were found cuscus (Figure 7). 

The uneven distribution of A. melanotis populations in 

Nusa Island and Bukide Island, apart from being caused by 

habitat fragmentation, as shown in Figures 4 and 5, is also 

due to the extent of the forest and the condition of the 

available forest. The distribution of cuscuses as arboreal 

animals clearly depends on the presence of forest 

ecosystems. This is related to its dependence on trees for 

nesting, foraging, and dispersal (Lancaster et al. 2011; 
Malekian et al. 2015). Hannibal and Caceres (2010) stated 

that vegetation density is a supporting factor as well as a 

limiting factor in the movement of arboreal animals.  

 

 

 

 

 
 
Figure 5. Transects and distributions of A. melanotis on Salibabu 
Island, North Sulawesi, Indonesia 
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Figure 6. Transects and distributions of Ailurops melanotis on 
Nusa Island, North Sulawesi, Indonesia 
 

 
 
Figure 7. Transects and distributions of Ailurops melanotis on 
Bukide Island, North Sulawesi, Indonesia 

 
 
 

Based on this research, it is known that the remaining 

forest area on Nusa Island and Bukide Island is much 

smaller than the forest area on Salibabu Island. This is also 

related to the smaller areas of the islands of Nusa and 

Bukide than Salibabu Island. The small area of the two 

islands, also results in more intense forest use. 

Furthermore, the high number of encounters with cuscus on 

the Musi transects on Salibabu Island was more due to the 

condition of the existing habitat and there are a majority of 

adherents of Musi indigenous religion who have taboos to 

consume cuscus meat. Meanwhile, on the Ayambana 

transect, the high presence of cuscus is due to the dense 
forest conditions. This is also supported by Kelly et al. 

(2017), who reported that the remaining primary forest on 

Salibabu Island is in the Ayambana.  

Based on the interviews conducted on Karakelang 

Island in three locations: Beo, Melonguane, and Rainis (30 
respondents) and Kabaruan Island: Mangaran and Bulude 

(20 respondents), none of them knew that in each of these 

islands there was talaud bear cuscus, all respondents 

claimed to know that cuscus was only found on Salibabu 
Island.  

The findings on Salibabu Island, as well as confirming 
the results of Riley (2002), also provide information on the 

distribution of cuscus throughout the island. Furthermore, 

the findings on Nusa Island and Bukide Island, apart from 

confirming the uncertainty of the existence of this species 

on Sangihe Island, also provided new data, regarding the 

distribution of cuscus, which was previously thought to 

only exist in one location. According to Flannery and 

Helgen (2016), the existence of A. melanotis on Sangihe 

must be confirmed, although a bear cuscus has been seen 

and photographed on Sangihe, no specimen from here is 

known to exist. Furthermore, they added, confirmation was 
needed, because the Sangihe islands were separated from 

the Talaud Islands and located close to Sulawesi Island, 
where A. ursinus was spread. 

Furthermore, we suspect that most likely this species 

also exists on Sangihe Island, especially in the Mount 

Sahendaruman Protection Forest, as reported by Riley 

(2002). Although the population survey that had been 

conducted briefly for 14 days on Mount Sahendaruman did 

not find any individual cuscus, based on the interviews 

with three villages around the area: Hiung, Ulung Peliang, 

and Malamenggu (total 15 respondents), found that all 

respondents knew and claimed to have seen A. melanotis 

around the Sahendaruman forest area. A total of four 

respondents claimed to have caught cuscus and as many as 
nine respondents had consumed it.  

Interestingly, the knowledge of Talaud bear cuscus on 

Sangihe Island was only found in the villages around 

Mount Sahendaruman. In fact, the location of Mount 

Sahendaruman is in the south, which is closer to the island 

of Sulawesi. No sightings of cuscus in the Sahendaruman 
Mountain Protection Forest is probably caused by 

topographic and forest cover factors. In addition, Riley 

(2002) had conducted an intense survey for 120 days at 

Mount Sahendaruman, Sangihe but found no individual 

cuscus in nature. 

Population density 

Population density estimates of Talaud bear cuscus 

population on Salibabu Island were obtained through 

observation on six transects with a total length of 12.7km. 

Based on observations with 10 replications for each 

transect, there were 11 encounters with a total of 19 

individuals seen. With a total survey area of 0.76km2, the 
population density of A. melanotis on Salibabu Island was 

3.69 ± 2.54 ind/km2. Population density on Nusa Island 

was obtained through observation on three transects with a 

total length of 3.91 km. Based on observations with 10 

replications for each transect, there were four encounters 

and a total of seven animals were seen. With a total survey 

area of 0.23 km2, it was found that the population density 
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of A. melanotis on Nusa Island was 12.31 ± 2.58 ind/km2. 

Population density on Bukide Island was obtained through 

observations on three transects with a total length of 4.20 

km. Based on observations of 10 replications for each 

transect, there were three encounters and a total of five 

individuals were seen. With a total survey area of 0.25 km2, 

it was found that the population density of A. melanotis on 

Nusa Bukide Island was 7.17 ± 1.79/km2 (Table 6). The 

sex ratio on the three islands is Salibabu Island 1: 1.5, Nusa 

Island 1: 2, and on Bukide Island 1: 1 (Figure 8). 
The composition of age and sex ratio based on 

population observations, consisting only of adult males, 

adult females and subadults. The absence of infants could 

be related to the observation time, which did not coincide 

with the birth season, or it could be due to technical factors 

of observation. This could relate to the behavior and the 

marsupial reproductive system, as it is known that the 

marsupials giving birth to altricial young that typically 

develop in a pouch  (Edwards and Deakin 2012). In 

addition, it was found that cuscus would move into hiding 

and then stay still when they were disturbed by the 
presence of humans, this is similar to the research of Repi 

et al. (2019) of A. melanotis in Salibabu island and 

Nugraha and Mustari (2017) of Ailurops ursinus in 

Tanjung Peropa, Southeast Sulawesi, Indonesia. 

The low cuscus population density on these three 

islands may be explained by the influence of human 
activities (hunting and habitat degradation). There are 

many studies that discuss how anthropogenic influences 

facilitate population decline and even extinction  (Yackulic 

et al. 2011; Mugume et al. 2015; He et al. 2018; Taylor-

Brown et al. 2019). Furthermore, Habitat fragmentation has 

a profound effect on species dispersal (reduces individual 

movements between patches), and subsequently affect 

population density  (Cote et al. 2016), as well as has a large 

negative effect on biodiversity  (Fletcher Jr et al. 2015). 

Therefore, habitat destruction and fragmentation are the 

root cause of numerous conservation problems  (Resasco et 
al. 2016).  

Based on interviews and observations on the three 

islands, we found similarities in forms of human activity 

that have the potential for population decline. First, on all 

three islands, A. melanotis are the most hunted animals for 

different purposes (Salibabu; for consumption, Bukide and 

Nusa; some of it is consumed, partly sold to Sangihe Island 

or sold/bartered with Filipino fishermen). As known, illegal 

trade in wildlife smuggled out of Indonesia to the 

Philippines is common (Shepherd et al. 2018). Second, the 

development of the human population on the three islands 
has encouraged land clearing for agriculture and 
settlements.  

 

 

 
 
Figure 8. The composition of age and sex ratio of A. melanotis on 
Salibabu, Nusa and Bukide Islands, North Sulawesi, Indonesia 

 
 
 
Table 6. Population density of Ailurops melanotis on the islands of Salibabu, Nusa and Bukide, North Sulawesi, Indonesia 
 

Islands Transect 
Length  

 (km) 

Width  

 (km) 

Total area 

(km2) 

Replication 

(times) 

Numbers 

seen (ind) 

Encounters 

(times) 

Density 

(ind/km2) 

Salibabu Musi-A 2.2 0.06 0.13 10 1 1 0.76 
Musi-B 2.4 0.06 0.14 10 1 1 0.69 

Musi-C 2.5 0.06 0.15 10 1 1 0.67 
Musi-D 2.1 0.06 0.13 10 6 3 4.76 
Ayambn 1.5 0.06 0.09 10 6 3 6.67 
Alude 2 0.06 0.12 10 4 2 3.33 
Total 12.7 0.36 0.76 60 19 11 16.88 
Average       2.81 
Density (ind/km2)       3.69 

         

Nusa Nusa 1 (NU) 1.68 0.06 0.10 10 5 3 4.96 
Nusa 2 (NA) 1.33 0.06 0.08 10 0 0 0 
Nusa 3 (NAX) 0.9 0.06 0.05 10 2 1 3.70 
Total 3.91 0.18 0.23 30 7 4 8.66 
Average       2.89 
Density (ind/km2)       12.31 

          

Bukide Bukide 1 (BUK) 1.40 0.06 0.08 10 3 2 3.57 
Bukide 2 (BK) 1.80 0.06 0.11 10 2 1 1.85 
Bukide 3 (BKT) 1 0.06 0.06 10 0 0 0 
Total 4.20 0.18 0.25 30 5 3 5.42 
Average       1.81 
Density (ind/km2)       7.17 
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Table 7. Estimated population of A. melanotis on Salibabu, Nusa, 

and Bukide, North Sulawesi, Indonesia 
 

Islands 
Representative 

habitat area (km2) 

Density 

(ind/km2) 

Population 

estimates (Ind) 

Salibabu 7.84 3.69 28.95 
Nusa  1.55 12.31 19.08 

Bukide 1.45 7.17 10.40 

 
 

 

This is as reported by Riley (2002), who noted this 

species is highly hunted and spread in fragmented habitats 

due to high land clearing for agriculture and plantations. 

Third, the need for wood materials for buildings and 

firewood, almost all of which come from forests on each 

island (the cost of buying wood from the other islands is 

very expensive). Based on these three points, we assume 

that human activity is very influential in the low population 
density of A. melanotis.  

Furthermore, Owens and Bennett (2000) explain that 

extinction risk due to human activities can be associated 

with body size, where species with large body size are 

more susceptible to hunting, and correlate with generation 

time. Whereas species with small body sizes are very 

susceptible to loss of habitat, in relation to the 
specialization of the species. Hamback et al. (2007) add 

that although large species are considered to be more 

sensitive to fragmentation due to greater space use and 

food resource needs, but with high mobility, large species 

can use several patches, whereas small species may be very 

affected by patchy patches, but can use strategies to 

optimize small habitat use. While intermediate body size 

species may be most sensitive to fragmentation because 

they cannot use any strategy. 

Population estimates were obtained by extrapolating the 

density of each island with a representative habitat area 

(Table 7). Based on the extrapolation, it is known that 
Salibabu Island has the highest population estimate of 

28.95 individuals compared to the estimated population of 

Nusa Island of 19.08 individuals and Bukide Island of 

10.40 individuals. 

Overall, the population density of A. melanotis on 

Salibabu island is higher than Nusa and Bukide Islands. 

However, the population number of these three islands is 

very small compared to the population of Sulawesi bear 

cuscus (A. ursinus) as reported by Wowor et al. (2016) who 

estimated a population density in Tangkoko Nature 

Reserve with a total area of 8.74 km2 as 20.87 ind/km2 
with an estimated population of 166.75 individuals. 

In addition, the differences in the population of the 

three islands are of course related to the conditions of each 

island. As is known that size area and ecosystem of the 

island are very influential on community diversity and 

population dynamics, as stated by Duncan and Forsyth 

(2006) island conditions can affect population resistance, 

this is related to island area, climate conditions, and habitat 
modification.  

In conclusion, based on this research, it is known that 

the Talaud bear cuscus (A. melanotis), are distributed 

across three islands, namely: Salibabu Island, Nusa Island, 

and Bukide Island, with the highest population density, 

found on Nusa Island, then on Bukide Island and the lowest 

on Salibabu Island. Information regarding the geographic 

distribution, population, and habitat of the Talaud bear 

cuscus can be used as a basis for conservation efforts of 

this critically endangered species, particularly the 

management of animal conservation in small islands. In 

addition, the results of this study can be used as basic 

information for further research, especially for 

biogeography and bioecological research on insular 
animals. Lastly, we propose the importance of further 

research on Sangihe Island, specifically in Mount 

Sahendaruman Protection Forest to determine whether A. 

melanotis occurs on Sangihe Island. 
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