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Abstract. West Java Province has the largest population amongst
others in Java, and therefore land conversion rate in the region is
increasing. Approximately 40% of forest areas in West Java has been
converted between 1990-2015. As a consequence, the number of bi-
odiversity in the region is decreasing, including amphibians and rep-
tiles. These groups play an important role in the food chain of an
ecosystem, and are very sensitive to environmental changes. How-
ever, comprehensive research on amphibian and reptile species in
West Java is suboptimal. Visual Encounter Survey has performed
in seven districts in West Java for one month and has recorded 26
amphibian species and 27 reptile species. These species were in-
cluding Javan endemic species (for example: Fejervarya iskandari,
Huia masonii, Limnonectes microdiscus, Megophrys montana, and
Microhyla achatina), introduced species (Calotes versicolor), and
species with a new distribution record (Leptophryne borbonica and
Kalophrynus minusculus). In addition, cryptic species (Genus Lep-
tophryne and Cyrtodactylus), which are interesting for further stud-
ies, were observed. This study has demonstrated that the potential
of a comprehensive study of amphibian and reptile species in West
Java is great. Apart from this, conserving the biodiversity in the
region also challenging due to the high rate in land conversion.
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INTRODUCTION

West Java is the second largest province
on the island of Java, comprises approximate-
ly 35,377.76 km?. The Central Statistical Bu-
reau of Indonesia (BPS, 2017) has recorded
+43 million inhabitants in this province, with
population growth rate of around 1.54% per
year. Between 2000-2010, the population
density in the region has increased by 21%
(BPS, 2017). As a consequence, deforestation

and land use change in West Java continues
to date. Approximately 40% of forest areas in
West Java has been lost between 1990-2015
(Prasetyo et al., 2009; Agaton et al., 2016;
Higginbottom et al., 2019). Thus, tremendous
number of habitats were dramatically disap-
pearing along with its biodiversity, and there-
fore highly affected the stability of the ecosys-
tem (Gibson et al., 2011; Mace et al., 2012).
Amphibians and reptiles (herpetofauna) are
amongst the most vulnerable groups of ani-
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mals that affected by these habitats destruction
(Valencia-Aguilar et al., 2013). Herpetofauna
plays an important role in the ecosystem, e.g.,
providing ecosystem services: as pollinators,
as seed dispersers, and as food chain com-
pilers, either as predators or prey (Hof et al.,
2011; Cortés-Gomez et al., 2015). Addition-
ally, herpetofauna considered as bioindicators
because they are very sensitive to environ-
mental changes (Schneider et al., 2013; Saber
et al., 2017). Therefore, their existence in the
nature cannot be neglected, and conserving
the species and its habitats must be prioriti-
zed (Sodhi et al., 2010). Proper conservation
strategies can only be applied if the baseline
data used as reference (e.g., biology, habitat,
ecology, population and distribution) for the
species is complete (IUCN Standards and Pe-
titions Subcommittee, 2017; TUCN, 2019). To
date, exploration and comprehensive research
on amphibians and reptiles in West Java is very
limited and only focuses on the national park
regions (Kusrini, 2013). Research on amphi-
bians and reptiles in Java during the last five
years (2014-2019), e.g. Riyanto et al. (2014);
Riyanto & Kurniati (2014); Riyanto et al.
(2015); Hartmann et al. (2016); Kieckbusch et

al. (2016); Hamidy et al. (2018); Riyanto et al.
(2019), have demonstrated that herpetofauna
diversity in the region is still underestimated.
Thus, in this paper we will discuss the poten-
tial of amphibians and reptiles research in West
Java. Challenges faced along with the rapid
rate of land conversion will also be discussed.

MATERIALS AND METHODS

Data collection was conducted between
1-31 August 2018. Seven districts (Kabu-
paten/Kota) in West Java were chosen for
this study. A total of 18 sites were selected to
represent various types of land use and only
sampled once: Kabupaten Bandung (N = 3),
Kab. Bandung Barat (N = 3), Kab. Bogor (N
= 1), Kab. Garut (N = 1), Kab. Subang (N =
1), Kab. Sumedang (N = 5), and Kota Band-
ung (N =4) (Figure 1). Variations in land use
and habitat types were selected accordingly
based on this following criteria: (1) conserva-
tion/non-conservation areas; (2) i - highland
rainforest (HF), ii - lowland rainforest (LF),
iii - karst hill (KA), iv - waterfall (WF), v -
rice field (RF), vi - plantation (PL), and vii
- settlement (SE) (See Table 1).
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Figure 1. Map showing sampling localities for this study
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Table 1. Information of sampling localities for this study. HF = highland rainforest; LF = lowland rainforest; KA =
karst hill; WF = waterfall; RF = rice field; PL = plantation; SE = settlement.

Habitat Type i

No Sampling localities District COHSCI’VE:;UOI]
HF LF KA WF RF PL SE Area
1 Cimanggu \ - - - - \ - Yes
2 Kareumbi Kab. \ - - - - V - Yes

Bandung
3 Ranca Upas N - - - - \/ - No
4 Dago Kab. ) ) ) . . v v No
5  Gunung Hawu, Citatah Bandung - - \ - \ \ - No
6  Lanud Suparlan Barat - - - - \ \ \ No
7  Sukamakmur Kab. - - - - < - - No
Bogor
Leuweung Sancang
8 Kab. Garut - N - - - - - Yes
Nature Reserve
. Kab.
9  Curug Cijalu Subang N - - N - - , No
10 Arboretum UNPAD - - - - \/ v \ No
11 Cijambu \ - - - \ \ \ No
. Kab.

12 Curug Cigorobog Sumedang \ - - \ - v - Yes
13 Gunung Tampomas \ - - \ - \ - Yes
14  ITB Jatinangor - - - - ~ ~ N No
15  Babakan Cianjur - - - - < - N, No
16  Kawaluyaan Kota - - - - ~ - N No
17  Sulaksana Bandung - - - A - N No
18  Taman Ganesha - - - - - \ \ No

*)Retrieved from BBKSDA JABAR (2019); V) Observed; -) Not observed

The Visual Encounter Survey (VES)
method was employed during the day and
night to visually record the presence of am-
phibians and reptiles. We performed VES by
walking along habitat areas (e.g., rivers, for-
est paths or rice fields) for + 3.5 hours. Each
site was sampled only once (no repetition).
We recorded any amphibians and reptiles, in-
cluding several baseline data such as: location
and time of observation, weather condition,
habitat description, species name, body size,
sex, and individual activities (Heyer et al.,
1994). Daytime observations (10.00—13.00

Jurnal Biodjati 4(2):149-162, November 2019

WIB) were focused on diurnal reptiles where-
as night observations (18.30-22.00 WIB) for
nocturnal amphibians and reptiles. Each indi-
vidual of amphibians and reptiles were cap-
tured by hand or by using a snake hook and
garden rakes, then were documented using a
camera (digital pocket or smartphone) with
flash light and/ or headlamps for lighting.
For species that were doubtful or unable to
identify in the field, additional morphological
characters that are important for identification
in the laboratory (see Hartmann et al., 2016;
Arifin et al., 2018a) were recorded. For mer-
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istic characters: number of scales on the head,
scales on the dorsal region of the body, scales
on the fourth toe, scales before the cloaca
and on the femoral region (precloacofemoral
scales), and scales on the tail. For morpho-
metric characters: body length (SVL), limbs,
tail (TL; particularly for reptiles), length of
the head, and diameter of eyes; all measure-
ment were using a caliper with accuracy of
0.02 mm. After examination, all specimens
were released into their original habitat. In the
laboratory, we use several books to confirm
the identity of doubtful individuals: Iskandar
(1998); Grismer (2011); Kusrini (2013); and
De Lang (2017). Data from this study was an-
alyzed using EstimateS 9.1.0 (Colwell, 2013)
to obtain species accumulation curves. Addi-
tionally, we did estimation analyses curve to
project the total number of species if data col-
lection was continued up to 60 days.

RESULTS AND DISCUSSION

Based on a total of 30 observation days
in 18 selected localities in West Java, we re-
corded 53 species of amphibians and reptiles
(amphibians: 26 species, 6 families, see Table
2; reptiles: 27 species, 8 families, see Table 3).
Within this time period, the number of species
seems steadily increase, either for amphibians,
reptiles, or both amphibians and reptiles (Fig-
ure 2). Even if we continue the observation up
to 60 days or more, the possibility to find more
species in the region is very likely (Figure 2).

We refer to IUCN (2019) on assigning
conservation status of each species obtained
in this study. Amongst all species recorded in
this study, 25 of 26 species of amphibian and
17 of 27 species of reptiles were registered in
the Red List categories (Tables 2 & 3). Most
of those herpetofauna species were catego-
rized as Least Concern (LC), and no species
require a special conservation action at this
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point. Rhacophorus reinwardtii was the only
species that categorized as Near Threatened
(NT). The remaining one species of amphib-
ian and ten species of reptiles were catego-
rized as Not Evaluated (NE) to date (Tables
2 & 3). Concerning status for trading and as
protected species, we refer to CITES, and the
Indonesian regulation (Permen No.106/2018
or P.106, which is an updated version of An-
nex PP No0.7/1999) respectively. Amongst
all species recorded in this study, only Ma-
layopython reticulatus and Naja sputatrix
were listed in CITES-Appendix II (Tables 2
& 3) and no species listed in P.106. Other than
abovementioned status, we also found five Ja-
van endemic species (Fejervarya iskandari,
Huia masonii, Limnonectes microdiscus, Me-
gophrys montana, and Microhyla achatina)
and one introduced species (Calotes versicol-
or). Furthermore, two possible cryptic species
such as Leptophryne borbonica and Cyrto-
dactylus spp. were observed during the study
(Tables 2 & 3).

Species count

== == Amphibian and reptile

e e= Amphibian

Reptile

1 11 21 31 41 51 61
Observation day-

Figure 2. Species accumulation curves showing the
number of amphibians and reptiles species
through time (number of observation days).
Solid-line represent actual number of spe-
cies observed during the study; dashed-line
represent estimated number of species ob-
served if observation continued. Yellow:
reptiles, blue: amphibians, green: amphibi-
ans and reptiles.
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Table 2. List of amphibian species observed in seven districts in West Java: BO=Kabupaten (Kab.) Bogor; BB=Kab.

Bandung Barat; BD= Kota Bandung; KB= Kab. Bandung; SU= Kab. Subang; SM= Kab. Sumedang; GA=
Kab. Garut. Information concerning conservation status (LC= Least Concern; NE= Not Evaluated; NT=
Near Threatened) following database of IUCN (2019), trading status of CITES (UNEP-WCMC, 2014), and
P.106/2018 (Kementrian Lingkungan Hidup dan Kehutanan, 2019) are provided. Species marked with star
(*) is endemic; with hyphen (-) is un-observed/not listed; with vau (V) is observed.

No Species Name Conservation Status Localities
AMPHIBIAN IUCN CITES P106 BO BB BD KB SU SM GA
Bufonidae
1 Duttaphrynus melanostictus LC - - - vV V - - v -
2 Ingerophrynus biporcatus LC - - - - - - - - \Y
3 Leptophryne borbonica LC - - - - - - - v -
4 Phrynoidis asper LC - - - - - - vV Vv -
Dicroglossidae
5 Fejervarya cancrivora LC - - - - \Y \Y - - -
6 Fejervarya limnocharis LC - - - vV V - - v \Y
7 Fejervarya iskandari* LC - - - A% - - - - -
8 Limnonectes kuhlii LC - - - - - v V V -
9 Limnonectes macrodon LC - - - A% - - - A% v
10 Limnonectes microdiscus™ LC - - - - - v - - \Y
11 Occidozyga lima LC - - - A% - - - - -
12 Occidozyga sumatrana LC - - - - - - - \%
Megophryidae
13 Leptobrachium hasseltii LC - - - - - v V V \Y
14 Megophrys montana* LC - - - - - - - A% -
Microhylidae
15 Kalophrynus minusculus LC - - - - - - - - v
16 Kaloula baleata LC - - - - v - - - -
17 Microhyla achatina™ LC - - - A% - A% - A% v
18 Microhyla palmipes LC - - - - - v - - -
19 Microhyla sp. NE - - - - - - - - A%
Ranidae
20 Amnirana nicobariensis LC - - - - - A% - \% \Y
21 Chalcorana chalconota LC - - - vV V v V V \Y
22 Huia masonii* LC - - - - - v V V -
23 Odorrana hosii LC - - - - - - v Vv -
Rhacophoridae
24 Philautus aurifasciatus LC - - - - - v - - -
25 Polypedates leucomystax LC - - - vV V 'V - A% -
26 Rhacophorus reinwardtii NT - - - - - A% - v -
Total 0 8 6 12 6 15 11
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Table 3. List of reptile species observed in seven districts in West Java: BO=Kabupaten Bogor; BB= Kab. Bandung Barat; BD=
Kota Bandung; KB= Kab. Bandung; SU= Kab. Subang; SM= Kab. Sumedang; GA= Kab. Garut. Information concern-
ing conservation status (LC= Least Concern; NE= Not Evaluated) following database of IUCN (2019), trading status of
CITES (UNEP-WCMC, 2014), and P.106/2018 (Kementrian Lingkungan Hidup dan Kehutanan, 2019) are provided.
Species marked with double star (**) is introduced; with hyphen (-) is un-observed/not listed; with vau (V) is observed.

No Species Name Conservation Status Localities
REPTILE IUCN CITES P106 BO BB BD KB SU SM GA
Agamidae
1 Bronchocela jubata LC - - - A% A% - v VvV -
2 Calotes versicolor** NE - - - v Vv - - v -
3 Draco volans LC - - - - - - - \V4 -
4 Pseudocalotes tympanistriga NE - - - - - \% - v -
Colubridae
5 Ahaetulla prasina LC - - vV VvV - - - v -
6  Boiga drapiezii LC - - - - - - - - \Y%
7 Coelognathus flavolineatus LC - - - - A% - - - -
8  Dendrelaphis pictus NE - - - - - - - \Y4 AV
9  Lycodon capucinus LC - - - - A% - - - -
10 Rhabdophis chrysargos LC - - \Y - - - - - -
11 Xenochrophis melanzostus LC - - - A% - - - - -
12 Xenochrophis trianguligerus LC - - - - - \Y4 - - -
13 Xenochrophis vittatus LC - - - A% - - - - -
Elapidae
14 Naja sputatrix LC App.II - - - - - - \Y4 -
Gekkonidae
15 Cyrtodactylus sp.1 "Cigorobog" NE - - - - - - - \Y4 -
16  Cyrtodactylus sp.2 "Kareumbi" NE - - - - - A4 - -
17 Cyrtodactylus marmoratus NE - - - - - A% - - -
18  Gehyra mutilata NE - - - - - - - \V4 -
19  Gekko gecko NE - - - A% - - - - v
20  Hemidactylus frenatus LC - - - vV VvV Vv Vv V AV
21 Hemidactylus platyurus NE - - - - \Y - - \Y4 -
Lacertidae
22 Takydromus sexlineatus LC - - - vV VvV - - v -
Pareidae
23 Pareas carinatus LC - - - - - - - \Y -
Pythonidae
24 Malayopython reticulatus LC App.II - - \% - - - - -
Scincidae
25  Eutropis multifasciata LC - - - - v v - A% -
26  Eutropis rugifera LC - - - - - - - \V4 -
27  Dytthoscincus cf. temmincki NE - - - - - - - Vv -
Total 2 8 9 6 2 16 4
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Amphibians and Reptiles Diversity in West
Java

To date, 37 species of amphibians
(Iskandar, 1998; Riyanto & Kurniati, 2014;
Hamidy et al., 2018; Frost, 2019) and 51 spe-
cies of reptiles (Uetz et al., 2019) have been
recognized from West Java. Thus, the number
of species recorded in this study represents
only 70.3% and 53% of the list of currently
recognized species. It means that the number
of species in this region is very likely to in-
crease if more sampling efforts are performed,
as also shown in the species accumulation
curve (Figure 2). Increasing the number of
herpetofaunal research in West Java will po-
tentially help to reveal and document many
more hidden diversity in this region. Finding a
new recorded species as well as new candidate
species are very likely to happen, which has
been shown in previous research for the last
two decades, for example Mumpuni (2001),
Kurniati (2002, 2003), Riyanto (2008), Kus-
rini (2013), and Kusrini et al. (2017). Unfor-
tunately all of these research were conduct-
ed in the national parks with highland and
mountainous forest habitats. Other conser-
vation areas in West Java (non-national park,
N=50) have no record of its amphibians and
reptiles diversity, although 9.43% of forest ar-
eas in West Java are covered by these 50 con-
servation areas, including 5 areas in Banten
(BBKSDA JABAR, 2018, 2019). Future her-
petofaunal research should not only focuses in
the national parks, but also other conservation
areas as well as non-conservation areas. Thor-
ough sampling in various type of habitats and
various land use are necessary for complete
species documentation that is beneficial to as-
sess the true diversity of amphibians and rep-
tiles in the whole region. Many studies (e.g.,
Veith et al., 2001; Riyanto & Kurniati, 2014)
have demonstrated that even in the disturbed
areas, such as rice fields, the potential of find-
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ing a new species is still very high. Thus, we
are strongly agree that conducting research in
non-conservation areas is as important as in
the conservation areas.

Conservation Status of Amphibians and
Reptiles in West Java

Documenting species diversity in West
Java is undoubtfully crucial nowadays where
the availability of habitats are rapidly shrink-
ing (Higginbottom et al., 2019). Numerous
amphibian and reptile species might have dis-
appeared even before they were discovered
(Iskandar & Erdelen, 2006; Kusrini, 2007).
Species documentation is an important foun-
dation of further studies on biology and eco-
logical aspects of the species, e.g., life cycle,
diet, behavior, habitat (Fleming & Aagaard,
1993), and also important in determining the
original distribution of species which is native
or introduced to the particular area (Kolbe et
al., 2013). These information are indispens-
able to properly design conservation priorities
for each species, particularly for reptiles (See
Table 3). Not much information available for
reptiles to date, therefore conservation status
of numerous reptile species cannot be eval-
uated (Hamidy et al., 2018; TUCN, 2019).
Even CITES (UNEP-WCMC, 2014) consid-
ered that no monitoring are yet required for
these species. In contrary, the number of am-
phibians and reptiles trade, especially those
from Java, continues to increase, cither for
consumption or pets (Kusrini & Alford, 2006;
Kusrini, 2007). The presence of Calotes versi-
color as introduced lizard species in Java may
indicates the effect of pet trade to its estab-
lishment in non-native area since this species
is listed as one of the main commodities of
exotic reptile trade (Kolbe et al., 2013; Sy,
2015). In addition, this species seems highly
adaptable to urban habitat (Lever, 2003) and
greatly abundant in an open area (e.g., mil-
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itary runway area in Lanud Suparlan, Kab.
Bandung Barat; personal observation). As a
consequence, native species that share simi-
lar type of habitat might be threatened (e.g.,
Bronchocela jubata; Takydromus sexlinea-
tus). Hence, population management of this
introduced species is paramount. We believe
that Indonesian Government (e.g., Ministry
of Environment and Forestry) should have
played an important role in regulating each
recognized species in Indonesia, especially in
assigning its conservation status. Unfortunate-
ly until now, only 38 of 1222 recognized am-
phibian and reptile species in Indonesia have
been identified as protected species under
the Indonesian Law (Frost, 2019; Kementri-
an Lingkungan Hidup dan Kehutanan, 2019;
Uetz et al., 2019). These species are protected
because they are known as valuable pet spe-
cies (e.g., Varanus spp.; [Koch et al., 2013])
or highly consumable species (e.g., for food or
medicine, such as turtles and tortoises [Chen
et al., 2009; Simoons, 2014]). The remaining
species (not protected) are often underestimat-
ed, usually widespread species or species that
has never been assessed for its benefit, includ-
ing direct benefit for human. Thus they are
generally marked as Least Concerned species
and its occurrence in nature are often neglect-
ed (e.g., amphibian). Until now, Indonesian
Government opted for listing all amphibians
as unprotected animals, except for Lepto-
phryne cruentata that has recently marked as
protected species through PP No.7/1999 and
Permen No.106/2018 (Hamidy et al., 2018;

e

Lty

F1re 3. The endemic species of Java Island: A. Huia ma-

Kementrian Lingkungan Hidup dan Kehutan-
an, 2019) after thorough assessment by [UCN
Species Survival Commission Amphibian
Specialist Group 2019 (2019).

Endemic Species of Amphibians and Rep-
tiles in West Java

Focusing research on endemic species
is also a challenge. In High Conservation Val-
ues (HCV) approach — a widely used tool for
conservation, information concerning endem-
ic species is often taken into account for final
decision (Senior et al., 2015). To date, a to-
tal of 24 endemic species of amphibians and
reptiles has been recorded in Java (Iskandar,
1998; Frost, 2019; Uetz et al., 2019). Among
those, Huia masonii and Megophrys mon-
tana (Figure 3), are the two species that live
in highland and mountainous forest habitats
(Iskandar, 1998). Unfortunately, deforestation
in West Java still continues and has reached
several mountainous areas and therefore both
species are significantly threatened. More-
over, H. masonii seems to be a specialists for
fast-flowing stream habitats and character-
ized by unique morphological adaptation in
their larval form (Arifin, 2018). This species
is highly abundant in primary forest and less
abundant in disturbed areas (personal obser-
vation), indicating how sensitive this species
to any change in microhabitats. Other than
that, recent studies have demonstrated that /.
masonii might have potentially more than one
species (Arifin, 2018; Arifin et al., 2018b).

sonii; B. Megophrys montana (Photos: G. Cahyadi)
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Cryptic Species of Amphibians and Rep-
tiles in West Java

Herpetofauna with cryptic or morpho-
logically similar species are commonly found
in the tropics (Bossuyt & Milinkovitch, 2002;
Bickford et al.,, 2007). This group usually
treated as single species with widespread ge-
ographical distribution (see Bain et al., 2003;
Stuart et al., 2006; Funk et al., 2012). Integra-
tive taxonomy and broad sampling have been
recommended to solve phylogenetic problems
within cryptic species (Arifin et al. 2018b).
Validating doubtful species identity is very
important for effective conservation meas-
ures (IUCN Standards and Petitions Subcom-
mittee, 2017). False identification will cause
other information related to the species (e.g.,
taxonomy, biology, ecology, distribution) also
incorrect. The discovery of the Leptophryne
borbonica and Cyrtodactylus spp. in this
study is very promising for further research
opportunities (e.g., taxonomy, ecology and
population distribution). Indonesia has only
three recognized species of Leptophryne and
all of them share similar morphology and
similar type of habitats. L. borbonica has the
widest geographical distribution (Sumatra,
Borneo, and Java), whereas the other two spe-
cies, L. cruentata and L. javanica are endemic
to Java (Hamidy et al., 2018). The latter two
species have narrow geographical distribution
and were recorded from highland or mountain
forests with particular type of habitats. These
species live in rocky streams with waterfalls
in montane forests in the island of Java (Ha-
midy et al., 2018). Based on these information,
the two Leptophryne species are categorized
as Critically Endangered and Endangered
species, respectively (Hamidy et al., 2018;
IUCN, 2019). Hamidy et al. (2018), however,
suggested that L. borbonica from Sumatra and
Kalimantan is probably a distinct lineage than
the one from Java in their phylogenetic anal-
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yses, and thus further research is required. In
the case of Cyrtodactylus, the species known
from Java is often associated with C. marm-
oratus. Recent molecular studies have actu-
ally indicated several potential undescribed
lineages within Cyrtodactylus (Hartmann et
al., 2016; O’Connell et al., 2019). During the
last five years (2014-2019), at least three new
species of Cyrtodactylus has been described
from central and eastern parts of Java (Riyan-
to et al., 2014, 2015; Hartmann et al., 2016).
Until this study was conducted, molecular
study of O'Connell et al. (2019) was the only
study that included samples from West Java.
In our study, we found three Cyrtodactylus
(Cyrtodactylus sp.1 “Cigorobog”, Cyrtodac-
tylus sp.2 “Kareumbi”, and C. marmoratus)
from Curug Cigorobog (Kab. Sumedang; 780
m asl), Kareumbi (Kab. Bandung; 1180 m
asl), and Ranca Upas (Kab. Bandung; 1740 m
asl), respectively. Cyrtodactylus sp.1 “Cigor-
obog” was a male; observed sitting on a large
rock (d=200 cm), 7 m from the waterfall in
highland rainforest; TL/SVL = 1.15; enlarged
precloacofemoral scales = 1 row; pore on the
scales absent; groove on preanal region ab-
sent. Cyrtodactylus sp.2 “Kareumbi” was a
male; observed perching on tree bark in high-
land rainforest; SVL = 71.16 mm (tail broken
and missing); 44 continuous precloacofemo-
ral pores; groove on preanal region present.
C. marmoratus was a male; observed perch-
ing on tree trunk in highland rainforest; TL/
SVL = 0.88; 47 continuous precloacofemo-
ral pores; groove on preanal region present.
These geckos were morphologically different
and occupied different type of habitats, but
need further evidence to validate their iden-
tity and position in the phylogeny (e.g., using
molecular approaches). Hence, we hope that
this information can be a trigger, particularly
for local researchers, to further studies about
these geckos, such as exploring and disentan-
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gling the potential of their diversity in West
Java.

New Record for Geographical Distribution
of Amphibians in West Java

Information concerning distribution of
the species, particularly that has never been
recorded previously is also very crucial sup-
porting information for conservation priorities
of the species (IUCN, 2019). To date, Lepto-
phryne borbonica has only been reported from
several national parks (NP) and nature reserve
(NR) in Java: Ujung Kulon NP, Gunung Hali-
mun-Salak NP, Gunung Gede-Pangrango NP,
Bromo Tengger Semeru NP, and Nusakam-
bangan NR (Iskandar, 1998; Kusrini, 2013).
This study is the first that report L. borbonica
from new locality in Java (Curug Cigorobog,
Kab. Sumedang; see Figure 1; Table 2). Curug
Cigorobog is the natural waterfall that con-
sidered as touristy area lately, located in the
border of Taman Buru Masigit-Kareumbi (a
conservation area). However, the surround-
ing area including soil and rock structure of
the river and riparian vegetation of this local-
ity has been changed into tourist attractions
(e.g., permanent gazebos and bridge and river
pools) (personal observation). This condition
could be threatened L. borbonica habitat. Ka-
lophrynus minusculus was also recorded for
the first time at Leuweung Sancang NR, Kab.
Garut (see Figure 1; Table 2). Previously, K.
minusculus has only been reported from Ujung
Kulon NP. and Lampung (Iskandar, 1998;
Kurniati, 2002; TUCN, 2019). The distance
gap between previously known localities and
the new locality of this species is also a chal-
lenge besides minimal information about its
existence, since habitat of this species contin-
ues to decrease in southern part of West Java
(Higginbottom et al., 2019). This condition
could generate isolated population of this spe-
cies. Both L. borbonica and K. minusculus are
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an example that conducting sampling in the
region that has never been sampled is worthy,
regardless the areas are within or outside con-
servation areas. The value of doing so is not
only improving the species list in the region,
but also improving the status of the areas. For
example, the discovery of K. minusculus - a
lowland specialist (Iskandar, 1998; Higgin-
bottom et al., 2019), is hoped to increase the
value of Leuweung Sancang NR as one of
the remaining conservation areas with low-
land habitat in West Java, besides Pananjung
Pangandaran NR (Nurjaman et al., 2017). The
management of the Curug Cigorobog could
also take the discovery of L. borbonica into
consideration while planning to expand the
areas as tourist destination. To conclude, our
study demonstrated that diversity of amphib-
ians and reptiles in West Java is still underes-
timated. West Java has tremendous potential
for comprehensive herpetofaunal research
despite the availability of conservation areas
are limited. We have demonstrated that con-
servation and non-conservation areas are both
highly prospective for any types of research
on amphibians and reptiles. The study should
at least cover the information about species
identity, biological aspects, habitat and ecol-
ogy, population and distribution areas, which
are the necessary for designing effective and
efficient conservation priorities. Maintaining
biodiversity while keeping the ecosystem bal-
ance are hard practice. Thus, natural resources
utilization must be managed sustainably.
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