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ABSTRACT

A large number of forests at Munggu Village, Ngabang District, Landak Regency have been converted
into oil palm and rubber plantations. As consequences, natural habitats in the region have been fragmented
and species diversity, including herpetofauna, has been decreased. This study aimed to assess herpetofauna
diversity in four different habitats in Munggu Village: (1) forests, (2) Landak river, (3) tourist areas, and
(4) rubber plantations. Data collection used Visual Encounter Survey (VES) for 8 days. The results showed
that the total of 24 herpetofauna species: 15 amphibians’ species (4 families) and 9 reptiles species (6
families) have been recorded from the four sampled areas. Of the four locations 11 species were found in
river habitat in the forest, 4 species in the location of Landak river, 8 species in tourism sites and 9 species
in rubber plantations. The Shannon-Wiener (H") diversity index in all four habitats was classified as
moderate. In the river location in the forest, H' was 2.14, in the Landak river it was 1.28, in the tourism sites
it was 1.71 and in the rubber plantation it was 1.87. However, the evenness index (E) for the herpetofauna
community in all four locations was >0.80. Habitat loss and habitat destruction are among the causes of
decline in amphibian and reptile populations. Knowing the diversity of herpetofauna, it is hoped that the

community and stakeholders can collaborate to secure the herpetofauna in Munggu Village.
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INTRODUCTION

Munggu Village, Ngabang District,
Landak Regency, West Kalimantan Province is
a village located in a hilly area with an altitude
of about 700 m above sea level. Most of the
areas of Munggu Village are oil palm, rubber,
and forest plantations, which are used as illegal
mining areas. This has caused a part of the
forest near the village to be converted, even
though the land is included in the watershed
conservation area that has been protected by
local government laws. The variety of land
cover types allows for the potential diversity of
herpetofauna, and moreover the area around the
village still has many rivers and waterfalls.
Meanwhile, conversion of forest to agriculture
will also have serious consequences for the
survival of the organisms inside. The results
showed that habitat loss and habitat destruction
are one of the main causes of the decline in
amphibian (Stuart et al., 2004; Rowley et al.,
2009) and reptile populations (Gibbons et al.,
2000).

Information regarding the diversity of
herpetofauna in Munggu Village has never
been reported. Herpetofauna consists of two
large groups of vertebrates, namely amphibians
and reptiles. Amphibians and reptiles have an
important role in the food chain both as
predators and prey (Najera-Hillman et al.,
2009; Cortés-Gomez et al., 2015; Hopkins et
al., 2005). The lack of information regarding
the diversity of animals in this region has
caused less effective management of this area.
Gillespie et al. (2005) state that conservation
policies and sustainable environmental
management can be derived from biodiversity-
related knowledge. Accordingly, this study
aimed to analyze the diversity of amphibians
and reptiles in various habitat types in Munggu
Village, Landak District, West Kalimantan
Province. The results of this study are expected
to provide input for a better regional
management.
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MATERIALS AND METHODS

Study sites. The study was conducted at
Munggu Village, Ngabang District, Landak
Regency, West Kalimantan  Province,
Indonesia, that were divided into four localities
based on their habitat types (1) rubber
plantations; (2) forest; (3) Landak river; and (4)
tourism sites of the Riam Setegong. Landak
River has fast flowed with sand and rocks
(large, medium and small) as substrate.
Tourism sites have cliffs that are observed
along the river bank and there are waterfalls in
certain  places. Rubber trees (Hevea
brasiliensis) dominate in rubber plantations. In
the forest has a fairly swift and varied river
flow, such as the type of pond, slow flow
(riffle), heavy flow (flowing). Vegetation
around streams includes ferns, grass, bamboo
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(Dendrocalamus asper) and Durian (Durio
zibetinus).

Specimen collection. Water quality was
measured using pH meter, thermometer. The
camera was used to photograph the specimens.
The materials used were plastic bags for storing
specimens, tissue, cotton, masks while the
chemicals used for making wet preservatives

for specimens were 96% ethanol, 4%
formaldehyde, deionized  water, and
chloroform.

Data collection in all four locations used
the Visual Encounter Survey (VES) method
with time constrained search (Heyer et al.,
1994; Kusrini, 2019). Retrieving data from
each sampling location was carried out twice
during the day (08.00-11.00 WIB) to find
diurnal herpetofauna and at night (19.00-22.00
WIB) to obtain nocturnal herpetofauna.
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Figure 1. Location sampling in Munggu Village. Location 1: river in the forest, Location 2: Landak river, Location 3:

tourism site, Location 4: rubber plantations.

Species identification.  Herpetofauna
found were identified using identification keys
in the following works: Malkmus et al., (2002),
Inger & Stuebing (2005), Iskandar (1998), and
Das (2010).

Abiotic factors measurement. Abiotic
factors measured in this study were water
temperature, water pH and humidity.
Temperature, water pH, and humidity has an
important role in amphibians life. Amphibians
body temperatures follow the ambient
temperature because amphibians and reptiles

are ectotherm-poikilotherm animals (Kusrini,
2019). pH below 4-5 can cause the embryo and
amphibian tadpole to die (Kusrini, 2019).
Humidity on the frog's skin must be maintained
because it also functions as a respiratory tool
(Kusrini, 2019).

Data analysis. The data obtained were
analyzed using a species diversity index based
on Shannon-Wiener Index (H’) (Krebs, 1998)
with criteria Brower et al. (1998). To determine
the degree of evenness at the study site, the
Evenness Index (E) was calculated (Henderson
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& Southwood, 2016). Determination of the
level of similarity between the two
communities was analyzed based on the
Sorensen Index (Riyanto & Trilaksono, 2012).

RESULT AND DISCUSSION

We have recorded the total of 24
herpetofauna  species consisting of 15
amphibian species and 9 reptile species during
survey for 8 days at Manggu village (Table 1).
Among 15 amphibian species, four of them
(Staurois guttatus, Limnonectes leporinus,
Leptobrachium abbotti and Ansonia spinulifer)
were endemic species to Borneo. Additionally,
we recorded Amyda cartilaginea among 9
reptile species that is listed as Vulnerable (VU)
species of IUCN.

Table 1 shows that the location with the
highest number of species was the River in the
forest, with herpetofauna of 11 species,
followed by the rubber plantations (nine
species), tourism sites (eight species), and
lastly, the Landak river (four species). The low
number of species found at the Landak river due
to the river location has reduced water quality,
turbidity caused by gold mining, which
discharges waste and mercury directly into the
river basin which results in river pollution. Dry
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soil conditions and forest floors are dominated
by dry litter, only certain species can live in
areas like this. Besides that, the river flow is
swift, so that not all species can live in the
habitat. Species found in Landak river locations
were Odorana hossi, Leptobrachium abbotti,
Phrynoidis aspera, and Eutropis multifasciata.
In contrast to the location of the Landak river,
the river water in the forest has not experienced
human disturbances and has a fairly dense
vegetation with a lush forest canopy, making
this location an ideal living place for many
types of herpetofauna.

The number of herpetofauna species found
in Munggu Village was quite high when
compared to the herpetofauna found in the
coalmine reclamation land of PT. Singlurus
Pratama, East Kalimantan, where only 21
species were found (Muslim et al., 2016).
However, the herpetofauna species in the West
Kalimantan Munggu Village was lower when
compared to the Lesan River Protected Area in
East Kalimantan, with 31 species (Tajalli et al.,
2011), and West Kalimantan Betung Kerihun
National Park, with 51 species (BKNP, 2012).
The large number of species found was due to
the broad scope of studies in these two locations
and includes a variety of habitat types.

Table 1. List of herpetofauna from four locations in Munggu Village recorded in this study

Research Sites

Family Spesies IUCN River Landak  Tourism Rubber
status " the River Sites Plantations Total
Forest

Ranidae Amnirana nicobariensis LC 3 2 5
Odorrana hossi LC 4 1 10 15
Pulchrana signata LC 1 1 2
Chalcorana raniceps LC 1 1
Hylarana erythraea LC 7 7
Pulchrana picturata LC 2 2
Pulchrana baramica LC 2 3 5
Staurois guttatus™ LC 8 3 11

Dicroglossidae Limnonectes kuhlii LC 4 1 5
Limnonectes leporinus* LC 3 3
Limnonectes sp. LC 1 1

Megophryidae Leptobrachium abbotti* LC 2 2

Bufonidae Ansonia spinulifer* LC 5 5
Ingerophrynus LC 1 1
quadriporcatus
Phrynoidis aspera LC 3 1 4

Scincidae Eutropis rudis - 1 1
Eutropis multifasciata LC 1 1
Tropidophorus beccarii LC 1 1
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Gekkonidae Cnemaspis sp. LC 2 2
Elapidae Bungarus fasciatus LC 1 1
Calamariidae Pseudorabdion sp. LC 1 1
Homalopsidae Enhydris sp. LC 1 1

Homalopsis buccata LC 1 1
Trionychidae Amyda cartilaginea VU 1 1
Total 24 Species 32 7 » 22 _ 18 79

(*) = endemic; (LC)= Least Concern; (VU)= Vulnerable.

Total amphibians found in this study were
79 individuals from 15 species. Ranidae was the
family with the highest number of individuals
(48), while Megophryidae was the smallest
family, namely one species of Leptobrachium
abbotti. The species with the highest number
were Odorana hossi, with as many as 15
individuals, while the smallest numbers were
found in Ingerophrynus quadriporcatus,
Chalcorana raniceps, and Limnonectes sp.,
with only one discovered individual. Among
the reptiles, the highest number of individuals
was shown by Cnemaspis sp. (Gekkonidae),
with two individuals. However, when
compared to the amphibians, fewer reptiles

Table 2. Diversity Index and Evenness of the Herpetofauna

were found. This was due to the reptiles being
more difficult to find and identify because they
has a more active movement compared to the
amphibian class.

Diversity can be seen from the diversity
index (H) and evenness index (E). The
herpetofauna diversity in several habitat types
in Munggu Village can be seen in Table 2.
Based on the results of the study the diversity
index in four locations was classified as
moderate (1 < H' < 3), with a diversity index
value of 2.14 in river in the forest locations,
1.28 in Landak river locations, 1.71 in Tourism
sites, and 1.87 in rubber plantations.

No Locations Name Tc_)tgl of Diversity Index (H’) Evenness Index (E)
Individuals
1 River in the Forest 32 2.14 0.89
2 Landak River 7 1.28 0.92
3 Tourism Sites 22 1.71 0.82
4 Rubber Plantations 18 1.87 0.85

Rivers in the forest had the highest
diversity value, due to the greater number of
species (11) and the distribution of the 32
individuals found in this location. The lowest
diversity index value found in the location of
Landak river was 1.28, because the number of
species found at this location was only four
herpetofauna species with seven individuals.

The differences in the level of diversity can
be influenced by several factors, including
temperature and humidity, which are very
important ~ environmental ~ factors  for
herpetofauna, which, as ectothermic animals,
regulate their body temperature through the
surrounding  environment (Laurencio &
Fitzgerald, 2010; Sasaki et al., 2005). Body
heat is obtained from the environment, thus the
environment greatly affects the lives of reptiles.
Reptiles usually expose their bodies to the sun

with the aim of increasing their body
temperature and getting the desired body heat
from sunlight for metabolic processes. In areas
exposed to sunlight, reptiles are often found
sunbathing in the morning to reach the required
body temperature (Christian et al., 2006; Zwart,
2001; Rocha et al.,, 2002). Some types of
reptiles were found during the day as Eutropis
rudis. Amphibians tend to be found more at
night, only a few species could be found during
the day, such as Staurois guttatus and
Ingerophrynus quadriporcatus, while almost
all other species were found at night.

Nocturnal types of herpetofauna are more

common than diurnal ones. Nocturnal
herpetofauna  types include  Amninara
nicobariensis, Odorana hossi, Pulchrana
signata, Chalchorana raniceps, Hylarana

erythraea, Pulchrana picturata, Pulchrana
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baramica, Limnonectes kuhlii, Limnonectes
leporinus, Limnonectes sp., Leptobrachium
abbotti, Ansonia spinulifer, Phrynoidis aspera,
Eutropis multifasciata, Tropidophorus
beccarii, Bungarus fasciatus, Homalopsis
buccata, Enhydris sp. and Amyda cartilaginea.
While diurnal types include Staurois gutatus,
Ingerophrynus quadriporcatus, Cnemaspis sp.
and Psudorabadion sp. This showed that the
pattern of herpetofauna space use is influenced
by its activity. Amphibians tend to be active at
night to avoid the risk of predation, while there
are several types of reptiles that can be found

Biogenesis 120

during the day (Eprilurahman et al., 2009;
Vignoli & Luiselli, 2013; Leaché et al., 2006;
Vermunt et al., 2014). Factors that cause the
differences in herpetofauna activity are
influenced by environmental factors such as
temperature, because temperature has a high
influence herpetofauna life due to the body
temperature that fluctuates with the temperature
of the environment (poikilotherm-ectotherm).
Thus, the behavior, movements and different
activity patterns show the way an organism
responds to environmental influences.

Table 3. Results of Abiotic Factor Measurement at the Four Locations

Locations Rivers in the Forest Landak River Tourism Sites Rubber Plantations
Condition Day Night Day Night Day Night Day Night
Water 26°C 26°C 30°C 250C 28°C 249C 27°C 26°C
Temperature
Humidity 40% 50% 40% 54% 20% 61% 58% 58%
Water pH 6.8 6.8 5 6 6 5 5

The results of water temperature
measurements carried out during the study
ranged from 24-30°C, while the results of the
measurement of water pH showed that the
aquatic environment at the research site in
acidic conditions in the range of 5-6.8 (Table
3), which was in accordance with the
characteristics of acidic Kalimantan soils,
because it was dominated by peatlands.

The evenness index value (E) can describe
the stability of a community, if the evenness
value (E) is close to 1, then it shows the
distribution of individuals among species is
similar. But if it is much less than 1, there is a
high probability of a dominant species
existence in the community. The evenness
index value of species (E) in each location has
its own variation, the lowest value was found in
the tourism sites was 0.82 and rubber
plantations was 0.85, the river in the forest of
0.89, while the highest in the Landak river
location was 0.92. According to the results, the
herpetofauna found in this study had different
abundances. Most can only be found in one
location as Amyda cartilaginea, found only in
clean river areas. For Serpentes members such
as Homalopsis buccata, Bungarus fasciatus,

Pseudorabdion sp., and Enhydris sp. were
represented by a small number of individuals,
one individual each. The abundant types of
herpetofauna were easily found in each study
location such as Odorana hossi, Pulchrana
signata, Pulchrana baramica, Ansonia
spinulifer. The abundance of Odorana hossi at
each study location shows that the species had
a high tolerance level for disturbed
environmental conditions.

Sorensen Index (Community similarities
and habitat utilization). The similarity of
herpetofauna communities in the four locations
analyzed using the Sorensen index revealed a
low level of community similarity between the
four locations (Table 4). The location of the
river in the forest and the Landak River had a
similarity of 13.33%, the river in the forest and
the Tourism Sites at 42.11%, the river in the
forest and the Rubber Plantation at 10%.
Similarity between the location of the Landak
River and the Tourism Sites is 16.67%, and
between Landak River and the Rubber
Plantation 15.38%. The location of tourism
sites and rubber plantations had a similarity
level of 11.76%.
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. Rivers in the Forest
Locations

Landak Rivers

Tourism Sites Rubber

(%) (%) (%) Plantations (%)
Rivers in the Forest - - - -
Landak River 13.33 - -
Tourism Sites 42.11 16.67 -
Rubber Plantations 10.00 15.38 11.76
The location of the River in the Forest and
the Tourism Sites had a greater degree of ACKNOWLEDGMENTS

similarity because in both locations the same
number of species was found more than in other
locations. Comparing the river location in the
forest and the tourism sites, only four of the
same species were found in the two locations,
while comparing the rubber plantation location
and the river in the forest, the lowest value was
found because only 1 species found in the two
locations. One type of reptiles found in this
study has IUCN status in the vulnerable
category (VU: Vulnerable), namely: Amyda
cartilaginea due to a decline in population
caused by capture in nature, trade for
consumption and pets (Riswanto & Hedianto,
2016). While other types included in the
category have not received attention (LC: Least
Concern).

CONCLUSION

Through this study, we have recorded10
individuals of 9 reptile species (6 families) and
15 species of amphibians (10 genera, 4
families). Amyda cartilaginea, a species listed
as vulnerable (IUCN) and four endemic species
of Bornean amphibian/reptiles (Staurois
guttatus, Limnonectes leporinus,
Leptobrachium abbotti, Ansonia spinulifer)
were observed during the study. Among the
four localities, the highest level of
herpetofaunal diversity was observed in the
forest (H’: 2.14) and the Landak river had the
lowest diversity (H’: 1.28). On the other hand,
the Landak river had highest level of equality
(evenness index of 0.92) and the tourism site
had equality being the lowest (evenness index
of 0.82). By knowing the diversity of
herpetofauna, it is hoped that the community
and stakeholders can collaborate with each
other in to secure the herpetofauna in Munggu
Village.

We thank Muhammad Ali Hamzah from
Landak Regency, who served as guide and
assisted in specimen collection in Munggu
Village.
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