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ABSTRACT

The Javan leopard (Panthera pardus melas) is a subspecies of Panthera pardus endemic to Java
Island, with a limited distribution on Java, Kangean, Nusakambangan, and Sempu Islands. It is
the last remaining large carnivore on the island following the extinction of Panthera tigris
sondaica. The species has been protected by the Indonesian government since 1970 under Decree
No. 421/Kpts/Um/8/1970 and subsequent regulations, with continued protection through
Government Regulation No. 7/1999, Law No. 5/1990, and Ministry of Environment and Forestry
Regulation No. 106/MENLHK/SETJEN/KUM.1/12/2018.Itis listed as Endangered on the [UCN
Red List and in Appendix I of CITES. The population of P. p. melas continues to decline due to
habitat degradation, reduced prey availability, and poaching. Bromo Tengger Semeru National
Park (TNBTS) serves as a critical habitat for its survival. This study aims to document potential
prey traces of P. p. melas in TNBTS. Field methods included direct observation of tracks and
analysis of traces such as feces, skin derivatives (hair, scales, spines), footprints, feeding marks,
nests, and wallows. The results identified Sus scrofa (40.9%) as the most frequent potential prey
species, followed by Muntiacus muntjak (24.2%), Macaca fascicularis (10.6%), Hystrix
javanica (9.1%), and both Viverricula malaccensis and Manis javanica (7.6% each). These
findings highlight the essential role of prey availability in supporting P. p. melas populations in
TNBTS. This information is expected to provide a basis for prey-based ecological conservation
strategies and sustainable habitat management for the long-term survival of this keystone
species.
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INTISARI

Macan tutul Jawa (Panthera pardus melas) merupakan subspesies dari Panthera pardus yang
endemik di Pulau Jawa, dengan sebaran terbatas di Pulau Jawa, Kangean, Nusakambangan, dan
Sempu. Spesies ini merupakan karnivora besar terakhir yang tersisa di pulau tersebut setelah
punahnya Panthera tigris sondaica. Macan tutul Jawa telah dilindungi oleh pemerintah
Indonesia sejak tahun 1970 melalui Keputusan No. 421/Kpts/Um/8/1970 dan peraturan-
peraturan selanjutnya, dengan perlindungan yang berlanjut melalui Peraturan Pemerintah No.
7/1999, Undang-Undang No. 5/1990, serta Peraturan Menteri Lingkungan Hidup dan Kehutanan
No. 106/MENLHK/SETJEN/KUM.1/12/2018. Spesies ini terdaftar sebagai “Terancam Punah”
(Endangered) dalam Daftar Merah IUCN dan Apendiks I CITES. Populasi P. p. melas terus
menurun akibat degradasi habitat, berkurangnya ketersediaan mangsa, dan perburuan. Taman
Nasional Bromo Tengger Semeru (TNBTS) berfungsi sebagai habitat penting bagi kelangsungan
hidupnya. Penelitian ini bertujuan untuk mendokumentasikan jejak satwa mangsa potensial P. p.
melas di TNBTS. Metode lapangan meliputi observasi langsung terhadap jejak dan analisis
tanda-tanda seperti feses, turunan kulit (rambut, sisik, duri), jejak kaki, bekas makan, sarang, dan
kubangan. Hasil penelitian mengidentifikasi Sus scrofa (40,9%) sebagai spesies mangsa
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potensial yang paling sering ditemukan, diikuti oleh Muntiacus muntjak (24,2%), Macaca
fascicularis (10,6%), Hystrix javanica (9,1%), serta Viverricula malaccensis dan Manis javanica
(masing-masing 7,6%). Temuan ini menyoroti peran penting ketersediaan mangsa dalam
mendukung populasi P. p. melas di TNBTS. Informasi ini diharapkan dapat menjadi dasar
strategi konservasi ekologi berbasis mangsa dan pengelolaan habitat yang berkelanjutan untuk
kelangsungan hidup jangka panjang spesies kunci ini.

Kata kunci: Jejak, Konservasi, Macan tutul Jawa, Mangsa potensial

INTRODUCTION

Panthera pardus melas is a subspecies of Panthera pardus (Linnaeus,
1758). Its distribution is restricted to Java Island, including Kangean,
Nusakambangan, and Sempu Islands (Santiapillai & Ramono, 1992; Meijaard,
2004; Santoso & Restanto, 2021). This species is the last remaining large
carnivore on Java, following the extinction of the Javan tiger (Panthera tigris
sondaica) in 1980. P. p. melas has been protected since 1970 through Minister
of Agriculture Decree No. 421/Kpts/Um/8/1970 and subsequently through PP
No. 7/1999, Law No. 5/1990, and Minister of Environment and Forestry
Regulation No.106/MENLHK/SETJEN/KUM.1/12/2018. This species is also
categorized as Endangered by the IUCN Red List and included in Appendix I
of CITES. In addition to hunting, decreasing natural habitats, and the declining
availability of prey species, its population remains unknown and is expected to
continue decreasing (Santoso & Restanto, 2021). Most of the information on P.
p. melas presence comes from camera trap monitoring, which places the species'
population on Java Island between 491 and 596 individuals (KLHK, 2016).

The suitable habitat for Panthera pardus melas includes steep topography
(slopes >60°) and natural shelters such as cave-like alcoves, rocky outcrops, and
dense vegetation, which provide concealment, resting sites, and support ambush-
based hunting strategies (Cleave et al., 2018). These features also offer protection
from human disturbance and contribute to the formation of stable microhabitats
that support both the leopard and its prey. The species’ home range size is
influenced by environmental variability, particularly in temperature and
precipitation, as well as biological factors such as sexual dimorphism and
reproductive behavior. Males generally occupy much larger home ranges (663
km?) than females (6—13 km?) (Alikodra & Gunawan, 2013). This difference is
largely due to their larger body size, which requires greater energy intake and
thus a wider foraging area. In addition, P. p. melas exhibits a polygynous mating
system in which one male’s territory overlaps with those of several females.
Consequently, males must traverse broader areas not only to secure food but also
to locate and access receptive females while defending their range from rival
males. In contrast, females tend to occupy smaller, resource-rich territories that
are more stable over time, optimized for raising offspring and minimizing
energetic costs (Lekagul & McNeely, 1977).

According to a previous study, long-tailed monkeys (Macaca fascicularis),
Javan langurs (Trachypithecus auratus), wild boars (Sus scrofa), and barking
deer (Muntiacus muntjak) are among the main prey species of P. p. melas
(Gunawan et al., 2012). According to research conducted at Bromo Tengger
Semeru National Park (TNBTS) by (Firmansyah et al., 2023), the primary prey
also included the Javan porcupine (Hystrix javanica), Javan pangolin (Manis
Jjavanica), and civet (Viverricula malaccensis). Moreover, according to camera
trap results in the research by (Rustiadi & Prihatini) 2015 reported possible prey
such as Javan mouse deer (Tragulus javanicus), civet (Paradoxurus
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hermaphroditus), partridge (Gallus gallus), mountain squirrel (Tupaia
montana), and forest cat (Prionailurus bengalensis). TNBTS is one of the most
crucial ecosystems for P. p. melas and its prey, with an area of 50,276.3 hectares.
The area is made up of two zones: the core zone and the jungle zone, which
belong to the principal places of activity for this species. There were 11
individuals P. p. melas and 13 indivduals melanistic (panther) were discovered
during observation in 2021. There were 3 P. p. melas individuals with different
pigmentations were detected in two Management Resort (RPTN), Jabung and
Candipuro (Firmansyah et al., 2022).

Nevertheless, there exists no scientific evidence of the presence of possible
P. p. melas prey animals in TNBTS. In reality, carnivorous predators like P. p.
melas rely heavily on food availability for survival. This research aims to
identify possible prey animals of P. p. melas in the Bromo Tengger Semeru
National Park region. The outcomes of this research will provide benefit to P.
p. melas efforts to conserve holistically with habitat-based techniques and
predator-prey ecology.

MATERIALS AND METHOD
Time and location of research

This research was conducted at five Management Resort locations (RPTN),
namely Jabung, Tengger Lautan Pasir, Ranu Darungan, Candipuro, and
Pasrujambe. The selection of locations aims to represent variations in habitat and
tracks of potential prey animals Panthera pardus melas in the Bromo Tengger
Semeru National Park area. The selection of this location considered the diversity
of topography, vegetation types, and the record of the presence of Javan leopards
and their prey animals based on previous monitoring data. The data analysis
process was carried out in the Ecology Laboratory, Department of Biology, ITS.
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Figure 1. Location of research map
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Materials and tools

This research used materials, including alcohol and distilled water. In
addition, several tools were used, including a shovel, 750 ml sample box, ziplock
plastic, 50 ml sample tube, latex gloves, sample storage container box, tweezers,
compound microscope, stereo microscope, object glass, and object glass cover.

Method

This study was conducted through field observations to detect and collect
traces of potential prey animals Panthera pardus melas in five locations of the
National Park Management Resort (RPTN) in the Bromo Tengger Semeru
National Park (TNBTS) area, namely Jabung, Tengger Lautan Pasir, Ranu
Darungan, Candipuro, and Pasrujambe. Observations aimed to look for various
types of potential prey traces, including feces, skin derivatives (hair, thorns,
scales), footprints, feeding traces, nests, and burrows. All findings were
documented visually, with environmental conditions recorded and
morphological measurements taken whenever possible. Collected tracks were
categorized into two types: (1) feces and (2) skin derivatives. Feces were
collected from six potential prey species based on previous studies, namely Long
tailed monkey (Macaca fascicularis), wild boar (Sus scrofa), barking deer
(Muntiacus muntjak), civet (Viverricula malaccensis), Javan pangolin (Manis
Jjavanica), and Javan porcupine (Hystrix javanicus). Feces of potential prey
species were collected using a sterile shovel, stored in a closed container, and
preserved with 70% alcohol. Skin derivative samples were collected using sterile
tweezers and preserved in 70% alcohol. Footprints, nests and burrows were only
visually documented without sampling. All samples were then analyzed at the
Ecology Laboratory, Department of Biology, Sepuluh Nopember Institute of
Technology (ITS) for species identification based on morphological
characteristics and relevant literature references.

Data analysis

Observation data were analyzed descriptively to determine the types and
traces of potential prey animals of Panthera pardus melas in 5 RPTNs in the
TNBTS area. Species identification was carried out based on the morphological
characteristics of feces samples and skin derivatives, with reference to scientific
literature. Visual traces such as footprints, nests and wallows were matched with
morphological characters from reference sources to support species
identification. The results were entered into Microsoft Excel and analyzed
descriptively.

RESULTS

This study successfully identified six potential prey animals, namely
Macaca fascicularis, Sus scrofa, Muntiacus muntjak, Viverricula malaccensis,
Manis javanica, and Hystrix javanicus from trace findings including feces, skin
derivates, footprints, feeding traces, nests, wallows, and direct sightings. The
potential prey items of Panthera pardus melas and the types of tracks found are
summarized in Table 1.

This bar chart (Figure 2) shows the number of field detections for each
potential prey species within the study area. Sus scrofa was the most identified
species with a total of 27 findings (40.9%), followed by Muntiacus muntjak with
16 findings (24.2%) and Macaca fascicularis with 7 findings (10.6%). Hystrix
javanica was recorded with 6 findings (9.1%), Viverricula malaccensis and
Manis javanica had five findings (7.6%) each.
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Table 1. Types of potential prey traces of Panthera pardus melas

Types of Tracks Total
Potential Prey Identified i i i
Y Feces Skm Footprints Feeding Burrow  Wallows Dlre?ct
Derivates Traces Sightings
Macaca fascicularis - - - 3 - - 4 7
Sus scrofa - - 25 2 - - - 27
Muntiacus muntjak - - 16 - - - - 16
Viverricula malaccensis 5 - - - - - -
Manis javanica - - - - 5 - -
Hystrix javanica - - - 6 - - -
Total 66
30 27
® Macaca
25 Fasicularis
20 16 Sus scrofa
15
B Muntiacus
muntjak

H Viverricula
malaccensis

B Manis javanica

B Hystrix javanica

(a) (b)

Figure 2. Potential prey trace findings in Bromo Tengger Semeru National Park (a) Frequency; and (b) Percentage

This stacked bar chart (Figure 3) illustrates the types of tracks found in each
species. The Macaca fascicularis had three feeding traces and four direct
encounters. In Sus scrofa and Muntiacus muntjak, 25 and 16 footprints were
found respectively. In Viverricula malaccensis, five feces were found. Manis
javanica found five burrows. While the Hystrix javanicus found six feeding
traces. Based on these findings, it is known that Sus scrofa and Muntiacus
muntjak footprints were the most dominating findings.

DISCUSSION
Sus Scrofa traces

Sus scrofa tracks dominated the field findings, representing 41% of all
tracks found. The high frequency of boar footprints was related to its adaptive
ecological characteristics, including its wide range and flexibility in activity
timing. Sus scrofa is active mainly in the morning and evening (crepuscular) but
can also be nocturnal to avoid predators (Lekagul & McNeely, 1977). The wide
distribution of tracks at various observation points reflects intensive foraging
behavior, such as digging the soil for tubers, roots, invertebrates, and snails
(Istiqgomah et al., 2017). A total of 25 footprints were found in the study site,
with 1 meter of decomposed soil, indicating soil digging activity by Sus scrofa.
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This activity aims to find food in the form of invertebrates, such as earthworms,
snails, and maggots (Istiqomah et al, 2017). In addition, there were also findings
of food traces in the form of young bamboo or bamboo shoots, indicating the
diversity of food sources consumed by wild boars. Previous research (Fauzi et
al, 2023) found soil scouring in the form of foot and snout marks and food waste
in the form of cassava flakes.

30

25

20

15

10

5

0

Macaca fascicularis

Feces

Skin Derivates Foot Prints mFeeding Traces ®™Nest ™ Wallows m Direct Sightings

H = B
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Figure 3. Frequency of trace types per potential prey species in Bromo Tengger Semeru National Park

Sus scrofa has a diverse ecological role, not only as a fruit eater and plant
destroyer, but also functions as a seed disperser (Genov, 1981; Geisser & Reyer,
2004). Their broad ecological roles demonstrate the ability of wild boars to adapt
to a wide range of natural resources. They can prey on small vertebrates such as
mammals, birds, reptiles and amphibians, as well as insects and microorganisms
(Thomson & Challies, 1988; Baubet et al, 2004; Wilcox & Van Vuren, 2009).
The diversity of food types consumed by wild boars also reflects their adaptation
to various environmental conditions, especially in areas with dense vegetation
and moist soils, such as those found in Bromo Tengger Semeru National Park.

(b)

Figure 4. Sus scrofa traces (a) footprints and soil excavations; (b) food traces

Muntiacus muntjak traces

There were 16 Muntiacus muntjak traces found, accounting for about 24%
of the total footprints found, making it the species with the second highest
number of traces. The footprints found were about 4.47 cm long. M. muntjak
footprints were found in a location with primary forest vegetation with a gentle
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slope (8-15%) (Anggrita et al., 2017; Ekanasty et al., 2014). The sloping
condition of the observation path is likely to be a factor supporting the high
number of traces found, because it facilitates the mobility of M. muntjak in daily
activities, especially in searching for food.

M. muntjak tends to utilize seedling and sapling stands to reach young
leaves as food (Anggrita et al., 2017). In addition, M. muntjak footprints were
also found on steep hillsides. Previous research (Firmansyah et al., 2022) also
recorded findings of M. muntjak feces at Candipuro RPTN in the Gunung Papak
block, which has a steep slope. Field observations showed that no feeding traces
of M. muntjak were found during the observation period. However, two M.
muntjak carcasses were found in the flat slope savanna land cover of the Tengger
Lautan Pasir RPTN, indicating that although M. muntjak are more active in
primary forests, they can also venture into open areas in search of foraging food.

a) =N % 1 & (-.:b)

Figure 5. Muntiacus muntjak traces (a) footprints; (b) carcass (Ariyanto, 2019)

Macaca fascicularis traces

Macaca fascicularis was identified from seven traces, which included three
feeding traces and four direct sightings, representing approximately 11% of the
total findings. Feeding traces were found in RPTN Ranu Darungan, in the form
of young stem remains such as pith and water guava fruit (Syzygium aqueum).
M. fascicularis is known to favor pith due to its water and carbohydrate content
that can provide energy (Hasanudin et al., 2017). As an opportunistic animal, the
monkey utilizes a variety of resources available in its habitat, including fruits,
invertebrates, fungi, leaves, flowers, seeds and tubers (Fittinghoff & Lindburg,
1980; Hill, 1991; Hadi, 2005).

Direct encounters with M. fascicularis were recorded in several locations,
such as RPTN Ranu Darungan, RPTN Candipuro, RPTN Jabung, and the border
area of RPTN Tengger Lautan Pasir with RPTN Gunung Penanjakan. At Ranu
Darungan, this animal was seen eating water guava fruit. At Gunung Penanjakan,
individuals of M. fascicularis approached tourists around the viewpoint of
Mount Bromo. At Jabung and Candipuro, although sightings occurred,
documentation was not possible due to distance, rainy conditions and steep
terrain. All these sightings suggest that M. fascicularis is arboreal, primarily for
feeding, sleeping, mating and locomotion (Supriyatin et al., 2019). The dense
canopy vegetation in the TNBTS area strongly supports this arboreal activity,
which is relevant to the presence of Panthera pardus melas, another arboreal
animal that has the ability to climb trees (Gunawan, 2009). Predation interactions
between the two, both on the ground and in the trees, are likely to occur.
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(a)
Figure 7. Macaca fascicularis direct sightings (a) RPTN Tengger Lautan Pasir; (b) RPTN
Ranu Darungan

Hpystrix javanica traces

Hystrix javanica showed a relatively low frequency of findings, with five
findings representing approximately 7% of the total findings. This low number
of findings was likely influenced by its solitary, nocturnal ecological
characteristics, as well as its habit of not always leaving easily recognizable
tracks in the field. Feeding traces of H. javanica were found in Ranu Darungan,
in the form of the remains of bamboo shoots, young bamboo, and young stems
of salak (Salacca zalacca) trees. Feeding traces are characterized by damage to
the lower part of the plant, which is sometimes severe enough to cause the plant
to collapse. As an animal of the Rodentia order, H. javanica feeds on the outer
parts of plants by gnawing, especially on species from the families
Anacardiaceae, Moraceae, Poaceae, Araceae, Fabaceae, Euphorbiaceae,
Rhamnaceae, and Oleaceae. Sap-containing plants are also favored, as they aid
in the production of rib gel stones in their body. Interestingly, H. javanica can
consume poisonous plants without being poisoned (Farida, 2015).

Most of H. javanica feeding tracks were found in primary forest vegetation
types with dense canopy cover. This condition causes the soil to be damp due to
the lack of sunlight penetrating the forest floor. Humidity, the presence of
weathered dead plants, and an understory structure rich in shrubs and grasses
favor H. javanica activity. This habitat type is in line with hedgehog habitat
preferences as reported by (Woods, 1973), namely areas with lots of shrubs and
grasses, and by (Mustikasari et al. 2019), which mentions hedgehog (genus
Erethizon) habitats including grasslands, shrubs and riverbanks. Therefore, the
primary forest vegetation type in Ranu Darungan supports the presence of H.
Jjavanica.
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(b)

Figure 8. Feeding traces of Hystrix javanica (a) feeding on bamboo shoots; and (b) feeding on
young bamboo.

Manis javanica traces

Manis javanica shows a relatively low frequency of encounters, with only
five records, accounting for approximately 7% of the total findings. These
include two active burrows and one carcass found in the RPTN Ranu Darungan
area.The burrows of M. javanica were found in the form of small caves among
rocks with a soil base. The soil beneath the rocks appeared to be excavated,
forming a protective space. According to (Withaningsih et al. 2018), M. javanica
constructs three types of burrows: among rocks, in the soil, and in dead trees.
Soil burrows are usually dug for resting as well as foraging, particularly for ants
and termites. In addition to digging, M. javanica also tears into dead tree trunks
to find termites. The size of soil burrows varies, typically ranging from 8-100
cm in length, 15-73 c¢cm in width, and 50 cm to 3 m in depth. Meanwhile, rock
burrows measure between 16—170 cm in length, 898 cm in width, and 77 cm to
3 m in depth.

The two burrows found were located in areas with primary forest vegetation
characterized by dense canopy cover and high humidity due to limited sunlight
penetration. These conditions align with the natural habitat preferences of M.
Jjavanica, which can survive in both primary and secondary forests, as well as in
rubber and oil palm plantations or open areas near human settlements (Lekagul
& McNeely, 1977; Davies & Payne, 1982; Nowak, 1999). The primary forests
of RPTN Darungan provide dense vegetation and moist microclimates, meeting
the habitat requirements necessary for predator avoidance (Manshur & Kartono,
2015). In addition to the burrows, a carcass of M. javanica was also found in the
RPTN Darungan area, indicating that the region forms part of the species’ natural
home range.

Figure 9. Manis javanica traces (a) Burrow; and (b) carcass
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Viverricula malaccensis traces

Viverricula malaccensis showed a relatively low frequency of track
findings, with 6 findings for V. malaccensis, representing approximately 9%.
This low number of findings is likely influenced by its ecological characteristics,
which tend to be solitary, nocturnal, and do not always leave easily recognizable
tracks in the field. V. malaccensis showed feces-dominated trace findings, found
in several study sites. All feces found contained seeds, which are incompletely
digested food residues. This suggests that the main diet of V. malaccensis is fruit.
According to Mudappa et al (2010), civets are more appropriately referred to as
frugivores than carnivores, because within the limits of their feeding behavior,
these animals will choose fruit as their main food source as long as fruit is
available. However, when fruit scarcity occurs, civets will switch to preying on
small vertebrates, reptiles or insects.

(b)

Figure 10. Viverricula malaccensis feces (a) on RPTN Pasrujambe; and (b) on RPTN Candipuro

V. malaccensis is a nocturnal animal, with its main activity occurring at
night, particularly between after dusk and before dawn (Colon, 2002). This
nocturnal activity helps civets avoid competition with other fruit-eaters such as
scorpions, rodents, insects of the order Blattodea, and Chilopoda (Colén, 1999).
This nocturnal activity is consistent with the activity pattern of Panthera pardus
melas, the apex predator in the TNBTS area. V. malaccensis is also known as an
arboreal animal, spending most of its life in trees. However, when mobilizing to
forage or move, V. malaccensis often descends to the forest floor and passes
understanding trees (Vaughan et al., 2000). This movement pattern supports its
flexibility in foraging in diverse habitats, both above and below the forest
canopy.

The results of this study provide important information on the composition
and distribution of potential prey animals in TNBTS. This information not only
reflects the availability of food for P. p. melas but also serves as an ecological
indicator of the pattern of space use by prey animals in their habitat. However,
this study has several limitations, especially in terms of the relatively limited
scope of data collection time and the limitations of detection methods for
nocturnal and solitary animals. However, these findings provide an important
basis for conservation strategies of key animals in TNBTS, especially P. p.
melas. For future research, additional approaches such as camera traps,
environmental DNA (eDNA) surveys, and GPS tracking are recommended to
obtain more comprehensive information on spatial interactions and food
availability within the natural habitat of the Javan leopard.
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CONCLUSION

Tracks of potential prey animals of the Javan leopard (Panthera pardus
melas), namely Macaca fascicularis, Sus scrofa, Muntiacus muntjak, Viverricula
malaccensis, Manis javanica, and Hystrix javanicus. Each species provides
different types of tracks, including footprints, feeding tracks, feces, nests, and
direct encounters. S. scrofa was the species with the highest number of tracks,
followed by M. muntjak and M. fascicularis. The other three species had lower
frequencies of findings. The variety of prey species and types of tracks found
reflects the high diversity of prey communities in TNBTS. These findings
provide an important basis for understanding the availability of natural food,
community structure, and supporting conservation and habitat management
efforts for P. p. melas in the area.

ACKNOWLEDGEMENT

The authors would like to thank the Bromo Tengger Semeru National Park
(TNBTYS) for the research permit and facilitation, as well as the Forest Ecosystem
Controllers, Extension Officers, Forest Rangers, Community Partner Forest
Rangers, and local residents for their assistance during data collection in the
field. Thanks, are also due to the Department of Biology ITS, especially the
supervisors, for their valuable guidance and direction. The authors also
appreciate all those who have supported this research directly or indirectly.

REFERENCES

Anggrita, Nasihin I, Nendrayana Y. 2017. Studi Tentang Keberadaan Muntjac (Muntiacus
muntjak) di Kawasan Hutan Lindung Gunung Sumbing. Jurnal Wanaraksa 11(1): 21-29.

Baubet E, Bonenfant C, Brandt S. 2004. Diet of the wild boar in the French Alps. Galemys 16:
99-111.

Colén CP. 2002. Ranging behaviour and activity of the Malay civet (Viverra tangalunga) in a
logged and an unlogged forest in Danum Valley, East Malaysia. Journal of Zoology 257(4):
473-485. https://doi.org/10.1017/S0952836902001073.

Davies G, Payne J. 1982. A Faunal Survey of Sabah. WWF Malaysia, Kuala Lumpur.

Ekanasty I, Santosa Y, Mamat Rahmat DU. 2014. Variasi Ukuran dan Tipe Kelompok Muncak
(Muntiacus muntjak Zimmermann, 1780) Berdasarkan Tipe Vegetasi di Taman Nasional
Ujung Kulon. Jurnal Penelitian Hutan dan Konservasi Alam 19(3): 176-182.

Fauzi R, Hidayat M, Wuryanto T, Tamonob A, Saragih G. 2023. Analisis Rawan Konflik Babi
Hutan (Sus celebensis) dengan Masyarakat di Kawasan Taman Nasional Kelimutu.
Prosiding Seminar Nasional Biologi 3: 18-29. https://doi.org/10.30872/pbio.v3i0.1246 .

Firmansyah A, Balinda AY, Alfian GM. 2022. Jejak Keberadaan Macan tutul Jawa (Panthera
pardus melas) dan Mangsanya di Kawasan Taman Nasional Bromo Tengger Semeru.
Tugas Akhir, Departemen Biologi, Fakultas Sains dan Analitika Data, Institut Teknologi
Sepuluh Nopember: Surabaya.

Fittinghoff NAJr, Lindburg DG. 1980. Riverine refuging in East Bornean Macaca fascicularis.
In: Lindburg DG, editor. The Macaques: Studies in Ecology, Behavior and Evolution. New
York: Van Nostrand-Reinhold. pp. 182-214.

Gunawan H, Alikodra HS. 2013. Bio-Ekologi dan Konservasi Karnivora Spesies Kunci yang
Terancam Punah. Bogor: Pusat Penelitian dan Pengembangan Konservasi dan Rehabilitasi,
Badan Penelitian dan Pengembangan Kehutanan.

Gunawan H, Prasetyo LB, Mardiastuti A, Kartono AP. 2009. Habitat macan tutul jawa (Panthera
pardus melas) di lanskap hutan produksi yang terfragmentasi. Jurnal Penelitian Hutan dan
Konservasi Alam 6(2): 95—-114.

Gunawan H, Wienanto R, Riyanti A, Eman. 2012. Teknik Konservasi Satwa Karnivora Puncak
Macan Tutul Jawa (Panthera pardus melas) Laporan Penelitian pada Pusat Litbang
Konservasi dan Rehabilitasi, Badan Penelitian dan Pengembangan Kehutanan,
Kementerian Kehutanan: Bogor.

Hadi 1. 2005. Feeding ecology of long-tailed macaques at Cikakak monkey park. Tesis. Bogor:
Program Pascasarjana, Institut Pertanian Bogor.

116



JURNAL BIOLOGI UDAYANA 29(1): 106-117 P ISSN: 1410-5292  E ISSN: 2599-2856

Hasanudin R, Maulana VS, Iskandar E. 2017. Perilaku Sosial dan Aktivitas Harian Monyet Ekor
Panjang (Macaca fascicularis) di Hutan Primer Taman Nasional Gunung Halimun Salak,
Jawa Barat. Jurnal Primatologi Indonesia 3(1): 45-56.

Hill DA. 1991. The influence of a heavy fruiting of Myrica rubra (Myricaceae) on ranging and
other behaviours observed in a troop of wild Japanese macaques in Yakushima. In: Ehara
A, etal, editors. Primatology Today. Elsevier Science Publisher B.V. (Biomedical
Division). pp. 105-106.

Istigomah L, Sakti AA, Suryani AE, Karimy MF, Anggraeni AS, Herdian H. 2017. Effect of
feed supplement containing earthworm meal (Lumbricus rubellus) on production
performance of quail (Coturnix coturnix japonica). IOP Conference Series: Earth and
Environmental Science 101(1): 012032. https://doi.org/10.1088/1755-1315/101/1/012032

Kementerian Lingkungan Hidup dan Kehutanan. 2018. Peraturan Menteri Lingkungan Hidup
dan Kehutanan Republik Indonesia Nomor P.106/MENLHK/SETJEN/KUM.1/12/2018
tentang Perubahan Kedua atas Peraturan Menteri Lingkungan Hidup dan Kehutanan
Nomor P.20/MENLHK/SETJEN/KUM.1/6/2018 tentang Jenis Tumbuhan dan Satwa yang
Dilindungi. Jakarta: Kementerian Lingkungan Hidup dan Kehutanan Republik Indonesia.

Lekagul B, McNeely R. 1977. Mammals of Thailand. The Association for the Conservation of
Wildlife, Bangkok.

Manshur A, Kartono AP. 2015. Karakteristik Habitat Trenggiling Jawa (Manis javanica) di
Taman Nasional Gunung Halimun Salak. Jurnal Penelitian Konservasi Alam 20(1): 77-83.

Meijaard E. 2004. Biogeographic History of the Javan Leopard (Panthera pardus melas) Based
on a Craniometric Analysis. Journal of Mammology 85: 302-310.

Mudappa D, Kumar A, Chellam R. 2010. Diet and Fruit Choice of The Brown Palm Civet
Paradoxurus jerdoni, A Viverrid Endemic to the Western Ghats Rainforest, India. Tropical
Conservation Science 3: 282-300.

Mustikasari [A, Withaningsih S, Megantara EN, Husodo T, Parikesit. 2019. Population and
distribution of sunda porcupine (Hystrix Javanica F. Cuvier, 1823) in designated area of
Cisokan hydropower, West Java, Indonesia. Biodiversitas 20(3): 762-769.
https://doi.org/10.13057/biodiv/d200321.

Nowak R. 1999. Walker’s Mammals of the World. 6th ed. Johns Hopkins University Press,
Baltimore.

Rustiadi A, Prihartini W. 2015. Macan tutul Jawa (Panthera pardus melas) dan mangsa
potensialnya di Bodogol, Taman Nasional Gunung Gede Pangrango. Jurnal Biodiversitas
Indonesia 1(2): 236-241.

Santiapillai C, Ramono WS. 1992. Status of The Leopard (Panthera pardus) in Java, Indonesia.
Tigerpaper 19: 1-5.

Santoso B, Restanto W. 2021. Monitoring Macan Tutul Jawa (Panthera pardus melas) dengan
Kamera Trap di Cagar Alam Nusakambangan Timur Kabupaten Cilacap, Provinsi Jawa
Tengah. Al-Hayat: Journal of Biology and Applied Biology 4(1): 1-10.

Supriyatin S, Afida AN, Wandita AAA. 2019. Studi Perilaku Monyet Ekor Panjang (Macaca
fascicularis) di Tlogo Putri Kawasan Taman Nasional Gunung Merapi, Sleman, DIY.
Jurnal Primatologi Indonesia 16(1): 31-33.

Thomson C, Challies C. 1988. Diet of feral pigs in the podocarp-tawa forests of the Urewera
Ranges. New Zealand. Journal of Ecology 11: 73-78.

Van Cleave EK, Bidner LR, Ford AT, Caillaud D, Wilmers CC, Isbell LA. 2018. Diel patterns
of movement activity and habitat use by leopards (Panthera pardus) in Laikipia, Kenya.
Biological Conservation 226: 224-237.

Vaughan TA, Ryan JM, Czaplewski NJ. 2000. Mammalogy. 4th ed. USA: Thomson Learning.

Wilcox JT, Van Vuren DH. 2009. Wild pigs as predators in oak woodlands of California. Journal
of Mammalogy 90: 114-118.

Withaningsih S, Noorahya F, Megantara EN, Parikesit, Husodo T. 2018. Nest existences and
population of pangolin (Manis javanica desmarest, 1822) at the designated area of Cisokan
hydropower, West Java, Indonesia. Biodiversitas 19(1): 153-162.
https://doi.org/10.13057/biodiv/d190122.

Woods CA. 1973. Erethizon dorsatum. Mamm Species 29: 1-6

117



