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Abstract. Sulap Hill and Watervang Dam are located in the central
of the city of Lubuklinggau, South Sumatra Province, which has a
variety of organisms, including amphibians. This study aimed to de-
termine the diversity of amphibian species in the area of Sulap Hill
and Watervang Dam Lubuklinggau City. This research was conducted
from June to August 2018. Data collection was an exploration meth-
od-combined visual encounter survey (VES). The samples obtained
were identified at the Biology Education Laboratory, STKIP PGRI
Lubuklinggau. Data analysis included species composition, diversi-
ty index, and Evenness index, and conservation status. The results
of the study found 5 families, consist of 11 species: Duttaphyrnus
melanotictus, Ingerophrynus divergens, Phrynoidis asper, Fejervar-
ya cancrivora, Fejervarya limnocharis, Limnonectes kuhlii, Lim-
nonectes macrodon, Limnonectes paramacrodon, Polypedates leu-
comystax, Hylarana erythraea, Ichthyophis sumatranus. The results
of the data analysis showed that the amphibian diversity index in
the Sulap hill (1.55) and Watervang dam (1.84) was categorized as
low. The Evenness index in Sulap Hill (0.86) and Watervang Dam
(0.88) was categorized as a high uniformity and stable communi-
ty. Based on data from the International Union for Conservation of
Nature and Natural Resources (IUCN) Red List, 8 species have the
status of Least Concern, 1 species with Vulnerable status, 1 species
with Near-threatened status and 1 species with data deficient status.
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INTRODUCTION

Sulap Hill is a conservation area that
presents a variety of flora and fauna. The Su-

Lubuklinggau City is a city located in
South Sumatra Province, lie on 129 meters
above the sea-level (Badan Pusat Statistik,
2017). Lubuklinggau City has varied eco-
systems such as hills, rivers and rice fields.
Sulap Hill and the Watervang Dam are parts
of Lubuklinggau city which have biodiversity
potential.

lap Hill area is representative of the natural
ecosystems of tropical rain forests with for-
est communities that have many species and
are included in the lowland forest ecosystems
(Taman Nasional Kerinci Seblat, 2013). Ac-
cording to Sunarya (2016), Sulap Hill is one
of the natural tourism objects in the Kerinci
Seblat National Park area under the Nation-
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al Park Management Section (SPTN) Region
V of South Sumatra Province and is included
in the natural tourism utilization zone. Sulap
Hill, which is located in central Lubukling-
gau, besides being used as a tourist destina-
tion, is also used by people in other fields
including education and economics. The Wa-
tervang Dam is an educational tourism site,
which was built by the Dutch government in
1941 to irrigate rice fields (Fauzi, 2018). The
Watervang Dam has a paddy and river eco-
system. Both Sulap Hill and Watervang Dam
have various types of organisms, one of which
is the amphibians.

Amphibians are animals that live in
moist areas and even some species cannot be
separated from water throughout their lives
(Kamsi, 2003). Amphibians are one of the
constituent components of the ecosystem that
have a very important role in the continuity
of ecological processes, especially the food
chain. As ecologically, amphibians function
as the main consumers of prey such as insects
or other invertebrates (Kusrini, 2013) and can
be used as bio-indicators of environmental
conditions (Izza & Kurniawan, 2014).

Amphibians are one of the fauna that
are vulnerable to the threat of extinction (Qur-
niawan et al., 2010). The high intensity of the
tourist's visit poses a serious threat to degra-
dation of the habitat and presence of amphib-
ians in Sulap Hill and Watervang Dam. For
conservation efforts, it is very important that
amphibian diversity data are found in Sulap
Hill and Watervang Dam. Knowledge of am-
phibian diversity is an important element in
determining conservation policies and sus-
tainable environmental management systems
(Eprilurahman et al., 2011). Apart from that,
the presence of amphibians has an important
role in the balance of the ecosystem. Several
studies have been conducted on amphibian di-
versity in tourist areas such as in Braja Harjo-
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sari Village, East Lampung Regency (Arista et
al., 2017), Gunung Permisan Nature Tourism
Park, South Bangka, Bangka Belitung Islands
Province (Irwanto et al., 2019), Bajuin Water-
fall Tourism Area Tanah Laut Regency (Huda,
2018). Amphibian research in Lubuklinggau
is incomplete, most recently carried out at
Bukit Sulap in 2008 (Kurniati, 2008). Even
though, amphibian diversity studies would be
useful for management conservation and to
design regional protected areas for this group
(Cahyadi & Arifin, 2019; Jongsma et al.,
2014; Wang et al., 2019). This study aimed to
determine the diversity of amphibian species
in the area of Sulap Hill and Watervang Dam
Lubuklinggau City.

MATERIALS AND METHODS

Research Sites

This research was conducted from June
to August 2018, in Sulap Hill and Watervang
Dam, Lubuklinggau City, South Sumatra. The
maps of the research location are presented
(Figure 1).

Sampling Method and Laboratory Activi-
ties

The method used in data collection was
an exploration method/exploring combined
visual encounter survey (VES) (Riyanto &
Mumpuni, 2013). The use of the VES method
because each species has the same opportunity
to be observed, the observed species have the
same habitat, all individuals are counted only
once in observation, the results of the study are
observations outcome that conducted by more
than one person. The researcher determined the
location of observation and then performed a
random search (wide patrolling). This method
was generally used as it can reach a large area
in a limited time. Searches were focused on
places where amphibians are usually found.
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Figure 1. Research Location Map

Sampling/observation was carried out
at 07.00-10.00 p.m West Indonesian Time
(Eprilurahman et al., 2009), each location was
repeated three times (Yani et al., 2015). Each
species captured was stored in a plastic bag
and given leaves, and then the identification
was carried out at the Biology Education Lab-
oratory of STKIP PGRI Lubuklinggau. The
captured amphibians were identified refers to
Kusrini (2013), Kamsi et al. (2017) and the In-
ternational Union for Conservation of Nature
and Natural Resources (IUCN) (2018) to see
the conservation status of these species. Af-
ter the identification process, the Amphibians
were released back into their habitat (Samitra
& Rozi, 2020). The data collected including
the number of species and time found. Data
analysis consisted of Species Composition,
Shannon-Wiener diversity, Evenness Index
and Similarity Index (Krebs, 1978; Kusrini,
2009) using the following formulas:
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Species Composition
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Kj = Composition (%); Ni = Number of species-i individuals;

N = number of individual species

Diversity Index

. 5 nl nl
= — e
N N
H’= diversity index; n1= number of type i individuals;
N= number of individuals of all types. Criteria for Di-
versity Index (H') as follows: H’ < 2.0 = low; 2.0 < H’

<3.0 =medium; H’> 3.0 = high

Evenness Index
-
E=—
InS
E = Evennesss index; H' = diversity index; S = number
of types found. Criteria Evenness index E <0.5 = Uni-
formity of Small Populations, Depressed Communities;

0.50 > E < 0.75 = Uniformity of Medium Population,
Ustable Community; 0.75 < E < 1= High Population

Uniformity, Stable Community.
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Similarity Index
2c
A+B

IS =

IS: Similarity index; C = the same number of species
in both communities; A= number of species found only
at location 1; B= Number of species found only at lo-
cation 2.

RESULTS AND DISCUSSION

Amphibia Composition

There are as many as 11 species belong-
ing to 2 orders and 5 families found in Sulap
Hill and Watervang. The number of amphibi-
ans found in Sulap Hill was 6 species grouped
into one order (Anura), in the Watervang Dam
as many as 8 species belonging to 2 orders
Table 1. Amphibians in Sulap Hill and Watervang Dam

(Anura and Gymnophiona) was found (Table
1). The different species found in Sulap Hil
and Watervang Dam was due to the difference
in habitat as the presence of amphibians in-
fluenced by their habitat type. The Watervang
Dam has a macrohabitat suitable for amphib-
ians, i.e., rivers, ponds, rice fields and trees
(Putra et al., 2012). In addition to variations
in species richness, the abundance, structure
of assemblages and species composition dif-
fer from each region offered by the heteroge-
neity inherent in the region. These conditions
are exploited differently by species or groups
of species, even by threatened species (Me-
za-parral & Pineda, 2015).

Location
Order Family Species
Sulap Hill ~ Watervang Dam

Duttaphyrnus melanotictus + +
Bufonidae Ingerophrynu sdivergens - +
Phrynoidis asper - +
Fejervarya cancrivora + +
Fejervarya limnocharis + +

Anura . .
Digroclossidae Limnonectes kuhlii + -
Limnonectes macrodon + -
Limnonectes paramacrodon - +
Rhacophoridae Polypedates leucomystax + -
Ranidae Hylarana erythraea - +
Gymnophiona Icththyophiidae Ichthyophis sp. - +

where: + : found; - : not found

All types of Bufonidae families occu-
py forests or areas bordering forests. Genus
Dutaphyrnus, Ingerophrynus and Phyrnoidis
were the 3 genera of Bufonidae found during
the study. This finding is considered very
small because there are 8 genera in Sumatra
(Kamsi et al., 2017). Dutaphyrnus melanoti-
cus is a type of family of Bufonidae that can
be found in the human environment. This is
proven by the fact that it was found in the
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Watervang Dam where many houses found
around the dam. D. melanotictus in Sulap Hill
has been recorded in the study by Kurniati
(2008). The presence of D. melanotictus in
Sulap Hill considered unusual because Sulap
Hill is one of the areas of the Kerinci Seb-
lat National Park. The Ingerophrynus genus
found during the study was 1. divergence, in
the Watervang Dam. This genus can be found
in primary forests and secondary forests and
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settlements bordering forests. The Phyrnoid-
is genus found was Phyrnoidis aspera, in the
Watervang Dam. The Phyrnoidis genus can
generally be found on the banks of rivers.

Fejervarya and Limnonectes is a ge-
nus of the family Digroclossidae which was
discovered during the study. Digroclossidae
has the characteristics of large leg muscles
(Wanda et al., 2012). In Sumatra, there are
three genera from this family (Kamsi et al.,
2017). The genus of Occidozyga was unable
to be found. Fejervarya genus was found in
2 species, Fejervarya cancrivora and Fejer-
varya limnocharis. Both of these species were
found in two research locations. F. cancriv-
ora and F. limnocharis are species found in
Sumatra (Kamsi et al., 2017). The Fejervarya
genus can generally be found in rice fields or
open spaces. Genus Limnonectes found 3 spe-
cies namely Limnonectes kuhlii, Limnonectes
paramacrodon and Limnonectes macrodon.
This finding is very small because there are 9
genera in Sumatra (Kamsi et al., 2017). Lim-
nonectes in Sulap Hill found was L. kuhlii and
L. macrodon, while L. paramacrodon was
found in the Watervang Dam.

There was only one genus of Polype-
dates found from the family of Rhacophoridae
during this study. This finding was considered
very small as 8 genera found in Sumatra pre-
viously (Kamsi et al., 2017). Besides, there
was only one species obtained from this ge-
nus namely Polypedates leucomystax that was
only found in Sulap Hills, while there were
5 species found in Sumatra previously. This
species can be found in areas that have plants
such as forests and even close to human set-
tlements because this type needs a light to
prey on insects.

There were 3 genera from Ranidae's
family previously found in Sumatera. Howev-
er, in this study, only one genus of Hylarana
was found while the genus of Huia and Odor-
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ana were not. Hylarana erythraea was only
found in rice fields and ponds around Water-
vang Dam. This is the habitat of H. erythraea
which can be found in puddles, ponds, rice
fields and quiet rivers.

The family of Icththyophiidae (Order
Gymnophiona) found was Ichthyophis suma-
tranus. There were 3 types of Icththyophiidae
family found in Sumatra (Teynié et al., 2010).
The species was found in the Watervang Dam
outlet area which has a sandy and rocky bot-
tom. The Icththyophiidae family can be found
in sandy, rocky rivers and slow river flows.
All species from the order of Gymnophiona
are difficult to find because of their living hab-
its in burrows around the river and only come
out during heavy rains (Wanda et al., 2012). 1.
sumatranus was found in the Watervang Dam
after heavy rains.

The most commonly found species in
the Sulap Hill was P. leucomystax (28%) be-
cause this place is more suitable as the habitat
of P. leucomystax which usually lives in trees
or plants around the forest (Kamsi et al., 2017,
Saputra et al., 2016). However, the most com-
mon species found in Watervang Dam was
F. cancrivora (29%) because the Watervang
Dam area is a man-made environment and
found rice fields so that it is an ideal habitat
for F. cancrivora (Kamsi et al., 2017). D. mel-
anoticus was more commonly found in Wa-
tervang Dam (20%) than in Sulap Hill (1%),
this is due to the tendencies of this species to
live close to community settlements and can
to adapt to activities around them (Kamsi et
al., 2017; Kusrini, 2013; Saputra et al., 2016).
Overall the most common species found
were F. cancrivora (21%) and F. limnocharis
(21%), while the least commonly found was
Ichthyophis sumatranus (1%).

Anura data in Sulap Hill has decreased
compared to the results of previous study
that found 12 species belonging to 5 fami-
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lies (Kurniati, 2008). The species that were
not covered (58.33%) including Phrynoidis
aspera, Ingerophyrnus claviger, Microhyla
heymonsi, Limnonectes blythii, Limnonectes
crybetus, Chalcorana chalconata, Amnira-
na nicobariensis. This decrease in species is
due to overexploitation, forest loss or land
conversion (Kusrini, 2007). This was proved
by the results of interviews with Sulap Hill
officers who stated that the community has
been caught the Anura several times, more-
over, some part of the area has changed to be
a tourist attraction and community plantation.
Overexploitation happened as the community
uses the amphibian species as bait for fishing.
Besides the availability of food and natural
enemies (predators and diseases) can change
the number of Anura species somewhere (Du-
ellman & Trueb, 1994). Limnonectes macro-
don is a species not found in previous studies.

Based on the conservation status of the
International Union for Conservation of Na-
ture and Natural Resources (IUCN) Red list
(2018), there were 8 species (73%) amphib-
ians in Sulap Hill and Watervang Dam that

categorized as Least Concern. The number
of species that categorized as Data Deficient,
Near Threatened and Vulnerable was 1 spe-
cies (9%), namely Ichthyophis sumatranus,
Limnonectes paramacrodon and Limnonectes
macrodon respectively (Table 2). The species
composition of L. paramacrodon (2%), L.
macrodon (3%) and Ichthyophis sumatranus
(1%) is low (Figure 3), so those species must
receive special attention and get priority to be
preserved because its existence in nature that
rarely found.

Ecological Index

The diversity index of amphibian spe-
cies in Sulap Hill and Watervang Dam is low
(Table 3). This happens because these loca-
tions are a tourist attraction with a high inten-
sity of visits so that it can indirectly disrupt
the presence of amphibian species. Changes
in the status of Sulap Hill and Watervang Dam
into tourist attractions indirectly cause chang-
es in the ecology of the region and impact to
the population reduction of amphibians (Kus-
rini, 2007).

Table 2. List of Amphibia Conservation Status in Sulap Hill and Watervang Dam

Species

Conservation Status

Duttaphyrnus melanotictus
Ingerophrynus divergens
Phrynoidis asper
Fejervarya cancrivora
Fejervarya limnocharis
Limnonectes kuhlii
Limnonectes macrodon
Limnonectes paramacrodon
Polypedates leucomystax
Hylarana erythraea

Ichthyophis sumatranus

Least concern
Least concern
Least concern
Least concern
Least concern
Least concern
Vulnerable
Near threatened
Least concern
Least concern

Data Deficient

Rozi & Samitra
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Figure 2. Amphibia composition in Sulap Hill
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Figure 3. Amphibia composition in Watervang Dam

Ichtyopsis sp. Dutaphyinis

1% ielanotictus

Figure 4. Overall Amphibia Composition

The Evenness index in Sulap Hill and
Watervang Dam showed high population uni-
formity and stable communities (Table 4).
This indicates that there is neither dominating
species nor depressed species (Yudha et al.,
2015). This is evident in the value of species
composition (Figure 2 & 3) above 40%.

The similarity index in Sulap Hill and
Watervang Dam is 0.3 meaning that there
is as much as 30% of species in both study
locations that are the same (Table 5). Those
species were D. melanotictus, F. limnocharis

Jurnal Biodjati 5(1):153-163, May 2020

and F. cancrivora. Based on the results of
measurements in the field, it was found that
the temperatures in Sulap Hill and Watervang
Dam ranged from 26.43 - 31.2°C, while the
air humidity ranged from 60.30-83.66% (Ta-
ble 6). Temperature and humidity at the study
site were still within the limits for populations
of herpetofauna groups such as amphibians
which are 20-40°C and 40-100% respectively
(Khartik et al., 2018; Septiadi et al., 2018). In
addition, the type of vegetation and air quali-
ty also affect amphibian life. The amphibians
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also need moisture to protect their skin (Izza
& Kurniawan, 2014). The air humidity in Su-
lap Hill is higher when compared to the Wa-
tervang Dam (Table 6) due to the vegetation
type of lush and shaded by trees. From our
study, 7 species were not found again in Sulap

Hill compared to previous studies by Kurniati
(2008). Even though the temperature and hu-
midity are still ideal for amphibian life. This
happens because of human activity that causes
a decrease in amphibians (Hayes et al., 2010).

Table 3. Diversity Index in Sulap Hill & Watervang Dam

Location Diversity Index Category
Sulap Hill 1.55 Low
Watervang Dam 1.84 Low
Table 4. Evenness index in Sulap Hill & Watervang Dam
Location Evenness Index Category
Sulap Hill 0.86 High Population Uniformity, Stable Community
Watervang Dam 0.88 High Population Uniformity, Stable Community

Table 5. Similarity Index

Location Sulap Hill Watervang Dam
Sulap Hill
Watervang Dam 0.3

Table 6. Abiotic Factor in Sulap Hill and Watervang Dam

Parameter Sulap Hill Watervang Dam
Air Temperature (°C) 26.43 31.2
Air Humdity (%) 83.66 60.30

Taken together, from this study results,
it can be concluded that there were 11 species
belonging to 5 families identified in the Sulap
Hilland Watervang Dam. Sulap Hill and Wa-
ter Dam have low diversity and a stable com-
munity. One species each was categorized as
Near Threatened and Vulnerable. Until 2018,
only Leptophyrne cruuntata is included in
the list of protected animals (Pemerintah In-
donesia, 2018). Though many statuses of am-
phibian species are included in the list Redlist
of International Union for Conservation of
Nature and Natural resources (IUCN) as of
threatened and Near Vulnerable, it is neces-
sary to revise the list of protected animals. In-
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troducing amphibians to the community must
be done as an effort from the conservation de-
partment. The effort that has been made by the
researcher is to build a community called the
Simpul Herpetofauna Lubuklinggau.

Sulap Hill and the Watervang Dam have
the same problems that are human activities.
The impact that might occur as a result of
this activity is the reduction of several types
of amphibians and can reach extinctions in
which these losses cannot be replaced with
the material. In addition, the ecological func-
tion of Sulap Hill and the Watervang Dam as a
store of genetic resources is also not working
properly (Subeno, 2018).
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