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Abstract

Amphibian distribution on degradated habitat in Pasir Bintang and Manduriang districts of the Gunung Raya Wildlife Reserve,
South Sumatra Province is caused by human activities, namely illegal logging and coffee plantations. Amphibians are one of
the components that make up ecosystems that are very sensitive to environmental changes. This study aims to know the pattern
of the amphibian species distribution on degradated habitat as a first step in conserving them. The method used is a line tran-
sect combination method with an encounter survey or Visual Encounter Survey (VES) with a time search of 3 hours in both
aquatic and terrestrial habitats and the coordinates of the encounter are recorded. Trap by using a drift fence and pitfall traps
at the affected location and also by using the interview method with the surrounding community and forest police. Determina-
tion of the distribution of amphibians is done by mapping the coordinates of the encounters that have been recorded using GPS
with the help of the location of the coordinates on Google Earth into the amphibian distribution map. The results obtained are
in the form of mapping the coordinates of amphibian encounters in the affected area. The conclusion of this study is the distri-
bution of amphibian species in degradated habitat that have been encroached by illegal logging and coffee plantations are very
few types and limited distribution due to habitat destruction and the small amount of food available.

Keywords : Degradated Habitat, Amphibian Distribution, Illegal Logging, and Coffee Plantation.

Received: June 14, 2021, Accepted: October 15, 2021

1. Introduction

Amphibians are one of the components of ecosystems
that have an important role and are very sensitive to
environmental changes [1]. The diversity of amphibian
species in Indonesia is the largest in the world, but
research on amphibians in Indonesia is still very little [2].

The amount of amphibian diversity in South Sumatra
is quite high because the ecosystem is peat swamp and
lowland and highland forest and there is a lot of vacant
land which is a potential habitat for amphibians [3]. The
existence of forests is increasingly concerning due to
human activities, causing the amphibian habitat to
decrease. Habitat degradation caused by loss of vegetation

has had many impacts on the number of amphibians [4].

Gunung Raya Wildlife Reserve which has been
established based on the Decree of the Minister of
Agriculture number: 55/Kpts/Um/1/1978 with an area of
39,500 ha. The vegetation in the area around the Gunung
Raya Wildlife Reserve is a highland tropical rain forest
ecosystem with undulating, hilly and mountainous
topography with an altitude of 1,643 meters above sea
level. Some of the Gunung Raya Wildlife Reserve Areas,
which is 70%, have been encroached by the community
into coffee plantation areas and illegal logging, especially
in the Pasir Bintang and Manduriang [5].

This study aims to know the pattern of amphibian spe-
cies distribution at habitat degradated in the Gunung Raya
Wildlife Reserve Area and to determine the habitat
conditions and environmental factors that are suitable for
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the initial step of conserving them.
2. Materials and Methods

This research was carried out from January to June
2020 with two repetitions of the research at the Gunung
Raya Wildlife Reserve, precisely in the Pasir Bintang and
Manduriang Districts. The tools used in amphibian obser-
vations use GPS (Global Positioning System), head lamps,
cameras, plastic bags of various sizes, roll meters, latex
gloves, plastic or raffia ropes, and jars.

The research methods and techniques used a combi-
nation of Line Transects and Visual Encounter Surveys
(VES), namely the collection of animal species based on
direct encounters on paths in both terrestrial and aquatic
areas [6]. The method used is time search for 3 hours in
both terrestrial and aquatic habitats. This method begins
by forming a point of observation location, then proceeds
with making an observation path using tools such as ropes
and roll meters. The length of the transect is usually about
200-400 meters for aquatic habitats and 800-1000 meters
for terrestrial habitats [7][14]. The length of the observa-
tion path depends on the condition of the observation path
itself [8].

The time and coordinates of the start and end of each
transect must be recorded. The survey was carried out
from the starting point to the end point of the transect by
observing and recording the types of amphibians seen.
The research line is divided into 4 transect lines, namely
transects 1 and 2 are terrestrial habitats and transects 3 and
4 are aquatic habitats. Observations were made in the
morning (07.00-10.00 WIB) and at night (19.00-22.00
WIB). The 4 lines tran-sect was used for two study sites.

The types of data collected include the research loca-
tion, species name, number per individual at each observa-
tion location, and coordinate points. The identification of
the species obtained was based on [1], [9], and [10]. Fur-
thermore, every encounter with an amphibian or its indica-
tors such as sound, the coordinates of its position are rec-
orded using GPS. Determination of the distribution of am-
phibians is done by mapping the coordinates of the en-
counters that have been recorded using GPS with the help
of the location of the coordinates on Google Earth into the
amphibian distribution map.

The method of interviewing the surrounding commu-
nity and forest rangers regarding the types and numbers
that are often found in the two research locations recorded
descriptively can be additional data in the study.

3. Results and Discussion

Based on the results of the research that has been
carried out, the results obtained are 11 species from 5
families consisting of the Dicroglossidae, Rhacophoridae,
Megophryidae, Microhylidae, and Bufonidae families.

Table 1. The coordinates of the encounter of amphibian
species in the Pasir Bintang and Manduriang districts.

Locate and Species Name ST Coordinate Point
MANDURIANG
Ferjervarya cancrivora 1 4°42°37” S 103°56°55” E
2 4°42°10” S 103°58°46” E
Ferjervarya limnocharis 1 4°40°08” S 103°58°42” E
Ocydozyga laevis 1 4°40°54” S 103°58°43” E
Phrynoidis aspera 1 4°41°36” S 103°58’16” E
2 4°41°37” S 103°58’15” E
3 4°42°27” S 103°58°10” E
4 4°42°35” S 103°58°19” E
5 4°43°05” S 103°58°37”E
6 4°43°33” S 103°58°02” E
7 4°43°28” S 103°57°42” E
PASIR BINTANG
Ferjervarya cancrivora 1 4°54°39” S 104°07°25” E
2 4°54°53” S 104°07°30” E
3 4°54°48” S 104°07°42” E
4 4°54°41” S 104°08°07” E
5 4°54°33” S 104°08°47” E
6 4°54°09” S 104°08°36” E
7 4°53°32” S 104°08°05” E
Ferjervarya limnocharis 1 4°54°41” S 104°08°09” E
2 4°54°55” S 104°08°18” E
3 4°54°48” S 104°08°04” E
Polypedates leucomystax 1 4°54°17” S 104°07°38” E
2 4°54°26” S 104°08°01” E
3 4°54°43” S 104°08°40” E
4 4°55°03” S 104°08°44” E
5 4°55°07” S 104°08°31” E
Rachophorus achantharrhena 1 4°54°05” S 104°08°30” E
Megophrys nasuta 1 4°54°20” S 104°08°21” E
Kalophrynus pleurostigma 1 4°54°30” S 104°08°37” E
Duttaphrynus melanosticus 1 4°54°37” S 104°07°05” E
Ingerophyrus bipocartus 1 4°54°43” S 104°07°45” E

Based on Table 1, 11 species were obtained from 5
families with a total of 32 individuals, with details of 21
species of amphibians in the Pasir Bintang district and 11
specieses in the Manduriang district. In these two districts,
there have been many human activities in the form of
illegal logging and coffee plantations which have caused
habitat degradation, thus affecting the distribution, number
of individuals, and types of amphibians in the area. The
species Fejervarya cancrivora dominated the Pasir Bintang
district and the Phrynoidis aspera species dominated the
Manduriang district with a total of 7 individuals each.
Fejervarya cancrivora and Phrynoidis aspera were
the most common amphibian species found in all study
sites with 7 individuals each. According to [11], this
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species is generalist in that it is able to adapt to various
types of habitats. Generally this species is found along the
banks of rivers with slow to fast currents in primary
forests, secondary forests, plantation areas or human
settlements not far from the forest. But according to [7],
Fejervarya cancrivora and Fejervarya limnocharis prefer
disturbed habitats.
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Figure 1. Distribution Map of Amphibian Species found in
the Pasir Bintang district of the Wildlife Sanctuary of
South Sumatra Province.

Based on Figure 1. in the Pasir Bintang district with
details of 7 species of Fejervarya cancrivora, 3 species of
Fejervarya limnocharis, 5 species of Polypedates
leucomystax, 1 species of Rhacophorus achantharrhena, 1
species of Megophyrs nasuta, 1 species of Kalophrynus
pleurostigma, 1 species of Duttaphrynus melanosticus,
and 1 species of Incartusophrynus. The number of species
Fejervarya cancrivora dominates the Pasir Bintang
district because this species is common and occurs in any
habitat type. According to [7], the species Fejervarya
cancrivora generally likes disturbed areas and has high
adaptation in various types of habitats.

The Pasir Bintang district experienced less severe
encroachment compared to the Manduriang district. This
is comparable to the discovery of more amphibian species
in Pasir Bintang than in the Manduriang district. The
results of interviews with local communities and forest
rangers regarding species that are often found in the Pasir
Bintang District are Ferjervarya cancrivora, Ferjervarya
limnocharis, and Megophrys nasuta. Habitat that has been
encroached by the community for coffee plantations and
illegal logging greatly affects the number and distribution
of amphibian species in the Pasir Bintang District.

The Pasir Bintang area is a highland habitat with
open vegetation, lots of water sources, and there are many
coffee plantations but little illegal logging activities.
Meanwhile, Manduriang is a highland and lowland habitat
in the form of a river that flows throughout the year with
dense vegetation, it is a source of water and a reproductive

medium for amphibians. According to [1], that amphibians
are strongly associated with water to maintain a stable
body temperature humidity.

The Manduriang district area is part of the Gunung
Raya Wildlife Reserve area, which is located close to the
highway, which is located in the Simpang Sender Utara
sub-district. This is what allows for fewer amphibian
species compared to the Pasir Bintang district even though
the Manduriang District's habitat is better in terms of
canopy cover and river or aquatic habitat. And the factor is
close to the highway that allows disruption of human
activities in the form of habitat degradation to be greater.
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Figure 2. Distribution Map of Amphibian Species found in
Manduriang District, Wildlife Reserve Area, South Suma-
tra Province.

Based on Figure 2. in Manduriang district with details
of 2 species of Fejervarya cancrivora, 1 species of
Fejervarya limnocharis, 1 species of Occidozyga laevis,
and 7 species of Phrynoisis aspera. The distribution of 4
amphibian species in the Manduriang district, if seen from
the map, it can be concluded that the distribution of am-
phibian species shows a clustered pattern, this indicates the
presence of food gathered in one place. In addition, the
Manduriang district is a lowland area with river flows and
dense vegetation cover. However, in terms of the number
of species, the Manduriang district area is less than the
Pasir Bintang district due to the very high habitat degrada-
tion in the Manduriang district

The distribution of species is highly dependent on the
ability of animals to utilize resources. Species that are
commonly encountered are usually species that are able to
use all available resources. Line transects may not be able
to produce ecological data of all types. According to [7], it
is necessary to record the condition of the habitat of the
species (eg dominant plants, percentage of canopy cover,
thickness of litter, distance from water sources and others)
is very important to do to see the relationship between hab-
itat characteristics and the distribution of amphibian spe-

cies.
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Figure 3. Examples of habitat degradated in the Gunung
Raya Wildlife Reserve are coffee plantations (1) Pasir
Bintang District and (2) Manduriang District and illegal
logging (3) Pasir Bintang District and (4) Manduriang
District.

The degradated habitat in the districts of Pasir Bin-
tang and Manduriang is very high causing the limited
number and distribution of amphibian species in both dis-
tricts. It's just that the difference in the two districts, one
shows a clustered and random pattern. The impact of habi-
tat degradation causes a decrease in environmental quality
so that the amount of food available is also limited. Ac-
cording to [12], habitat degradation is a series of events
that have an impact on the decline in environmental quali-
ty or a decrease in the carrying capacity of the environ-
ment caused by humans or caused by nature.

The relationship between high habitat degradation in
the Pasir Bintang and Manduriang districts has an impact
that is directly proportional to the limited distribution of
amphibian species in the two districts. According to [13],
habitat degradation breaks the habitat into small parts. As
a consequence the range of animals is getting narrower,
their movement is also not free. In addition, animal popu-
lations can be separated. Genetic diversity is also reduced.
Habitat degradation is the biggest threat to animal species,
especially amphibians. Evidently many species of amphib-
ians are lost in large numbers. If this habitat destruction
continues, then future amphibian extinctions will occur.

The impact of habitat degradation greatly affects the
distribution of amphibian species in the two districts due
to the limited space for amphibians to move in foraging,
breeding, and other amphibian activities due to the carry-
ing capacity of the habitat and habitat quality decreased
drastically due to human activities in the form of coffee
plantations and illegal logging.

4. Conclusion

Based on the research that has been carried out, the
following conclusions can be drawn:

1. The random distribution pattern in the degraded habitat
in Manduriang is caused by the location close to the
highway so that there are more human activities, there
are many rivers flowing, and the altitude is low.

2. The distribution pattern of clusters in degraded habitats
in the Bintang Sand is caused by the high altitude, seg-
mentation of coffee plantations, and the lack of river
flow in that area.
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More detailed research on the impact of habitat degra-
dation on the distribution of amphibian species should be
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rainy season in order to know the differences in species
and distribution patterns.

6. Acknowledgement

Appreciartion to my beloved father Suhar-tono and
my beloved mother Wasini, thankyou so much to my be-
loved wife Nini Anggraini and my beloved boy Muham-
mad Kahfi Yulistio. Especially thanks to South Sumatera
Natural Resources Conservation Center (BKSDA Sumsel),
colleagues who have helped during study Doro, Fikri, and
Bam-bang, Rio and Rizkie Duke.

References

[1] Iskandar, D.T. 1998. Java and Bali Amphibians—Field
Guide Series. Research and Development Center for
Biology LIPI: Bogor.

[2] Kusrini, M.D. 2009. Guidelines for Research and Sur-
veys of Natural Amphibians. Faculty of Forestry IPB:
Bogor.

[3] Tanjung, R.D. 2019. Inventory of Herpetofauna in the
Gunung Raya Wildlife Reserve Area, South Ogan
Komering Ulu Regency, South Sumatra Province. Es-
say. Sriwijaya University.

[4] Kusrini, M.D. 2006. Amphibian Conservation in In-
donesia: Global Problems and Challenges (Conserva-
tion of Amphibians in Indonesia: Global Problems and
Challenges). Department of Forest Resources Conser-
vation and Ecotourism. Conservation Media X1l (2)
August 2007: 89 — 95.

[5] BKSDA of South Sumatera. 2008. Non-Spatial Data
of Gunung Raya Wildlife Reserve. South OKU Dis-
trict. South Sumatra.

[6] Heyer W.R, Donelly M.A, Diarmid R.W, Hayek L.C,
dan Foster M.S. 1994. Measuring and Monitoring

Biological Diversity: ~ Standard  Methods  for
Amphibians.  Smithsonian Institution Press:
Washington.

Aditya Yulistio et al, 2021 |


https://journal.ipb.ac.id/index.php/konservasi/article/view/2988
https://journal.ipb.ac.id/index.php/konservasi/article/view/2988
https://journal.ipb.ac.id/index.php/konservasi/article/view/2988
https://journal.ipb.ac.id/index.php/konservasi/article/view/2988
https://journal.ipb.ac.id/index.php/konservasi/article/view/2988
https://journal.ipb.ac.id/index.php/konservasi/article/view/2988

[7]1 Kusrini, M.D. 2019. Herpetofauna Survey and Re-
search Methods. IPB Press: Bogor.

[8] Prasetyo, C.Y., Yustian, I., dan Setiawan, D. 2015.
The Diversity of Amphians in Campus Area of
Sriwijaya University Indralaya, Ogan Ilir, South
Sumatera. Biology Department FMIPA University of
Sriwijaya. Biovalentia: Biological Research Journal
(1). November 2015.

[9] Liem DSS. 1971. The Frogs and Toads of Tjibodas
National Park Mount Gede, Java, Indonesia. The
Philippine Journal of Science. 100(2): 131-160.

[10] Frost, D. and The American Museum of Natural
History. 2021. Amphibian Species of The World. An
Online Reference. Version 6.1. Date Accessed of 18
August 2021.

[11] Kurniati, H. and Hamidy, A. 2018. Character
Voices of Limnonectes modestus (Boulenger, 1882)
from Nantu Gorontalo Wildlife Refuge, North Sula-
wesi. Indonesian Journal of Biology. Division of Zo-
ology, Research Center for Biology, LIPI: Cibinong.
14(2): 147-153.

[12] Food Agriculture Organization (FAQ), 1997. Stret
Foods. Report of an FAO Technical Meeting on
Street Food Cultura. FAO Food Nutrition Paper:
India.

[13] Harmayhani, K.D. and Suthayana, P.A. 2015.
Analysis of Environmental Degradation Due to the
Construction of the Nusa Penida Ring Road. Post-
graduate Research Grants. Udayana University: Bali.

[14] Noberio, D. Setiawan, A. Setiawan, D. Inventory
of Herpetofauna in Regional Germplasm Preservation
in Pulp And Paper Industry Ogan Komering Ilir Re-
gency South Sumatra. Biovalentia: Biological
Research Journal (1). November 2015

Aditya Yulistio et al, 2021 | References


https://biovalentia.ejournal.unsri.ac.id/biov/article/view/4
https://biovalentia.ejournal.unsri.ac.id/biov/article/view/4
https://biovalentia.ejournal.unsri.ac.id/biov/article/view/4
https://biovalentia.ejournal.unsri.ac.id/biov/article/view/4
https://biovalentia.ejournal.unsri.ac.id/biov/article/view/4
https://biovalentia.ejournal.unsri.ac.id/biov/article/view/4
https://e-journal.biologi.lipi.go.id/index.php/berita_biologi/article/view/1172
https://e-journal.biologi.lipi.go.id/index.php/berita_biologi/article/view/1172
https://e-journal.biologi.lipi.go.id/index.php/berita_biologi/article/view/1172
https://e-journal.biologi.lipi.go.id/index.php/jurnal_biologi_indonesia/article/view/3728
https://e-journal.biologi.lipi.go.id/index.php/jurnal_biologi_indonesia/article/view/3728
https://e-journal.biologi.lipi.go.id/index.php/jurnal_biologi_indonesia/article/view/3728
https://e-journal.biologi.lipi.go.id/index.php/jurnal_biologi_indonesia/article/view/3728
https://e-journal.biologi.lipi.go.id/index.php/jurnal_biologi_indonesia/article/view/3728
https://e-journal.biologi.lipi.go.id/index.php/jurnal_biologi_indonesia/article/view/3728
https://biovalentia.ejournal.unsri.ac.id/biov/article/view/7
https://biovalentia.ejournal.unsri.ac.id/biov/article/view/7
https://biovalentia.ejournal.unsri.ac.id/biov/article/view/7
https://biovalentia.ejournal.unsri.ac.id/biov/article/view/7
https://biovalentia.ejournal.unsri.ac.id/biov/article/view/7

