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ABSTRACT

Karimata Island is an island about 100 km west of Borneo, causes geographical
isolation and generally always shows an impact on the diversity of animal
communities that are less, one of the communities affected is herpetofauna.
Herpetofauna is very important in an ecosystem so it is necessary to conduct a
survey. The survey was conducted from April 1 to April 7, 2023 in Betok Jaya
Village, Karimata Island which was divided in 3 observation areas based on
habitat type using the Visual Encounter Survey method. Herpetofauna found
consisted in 22 species divided into 5 species of amphibians and 17 species of
reptiles with a total of 43 individuals. Herpetofauna located adjacent to human
areas is vulnerable to various disturbances such as maritime transportation
activities, household waste pollution and land clearing, which can be a threat
to the herpetofauna community of Karimata Island.

Copyright: © 2024, J. Tropical Biodiversity Biotechnology (CC BY-SA 4.0)

Karimata Island as an island that is separated about 100 km west of
the mainland of Borneo. The separation of an island according to
Barquero et al. (2010) and Losos & Ricklefs (2009) results in geographic
isolation and generally always shows an impact on the diversity of animal
communities that are less, one of the communities affected is herpetofau-
na. According to Christottel & Lepczyk (2012) herpetofauna plays an im-
portant role in an ecosystem in the food chain that can control the popu-
lation and as a bio-indicator of environmental change.

The existence of herpetofauna is important to know through sur-
veys conducted both short and long term. Few surveys have been con-
ducted in Karimata Island, the last of which found 26 species of herpe-
tofauna in Padang Village (Arifin et al. 2011). The survey was limited to
the eastern Karimata Island. Thus, it is necessary to survey herpetofauna
on the western side of the island, which is in Betok Jaya Village, west of
Karimata Island, to add information about the herpetofauna diversity and
identify the threats to herpetofauna of Karimata Island.

The herpetofauna survey was conducted for 7 days from April 1 to
April 7, 2023 on the western side of Karimata Island in Betok Jaya Vil-
lage, North Kayong, West Kalimantan, Indonesia. Karimata Island has
an area of up to 156.25 km? with a mountainous landscape of Karimata
Island consisting of various habitat types with the highest peak being
Mount Cabang (1,030 m asl) (KLHK 2016). Herpetofauna observations
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were divided into 8 locations separated by habitat type (Figure 1). Loca-
tion 1 is along the coast with coral reef habitat in Betok Jaya Hamlet (1°
85'8.06”S; 108°47°50. 08”E), location 2 is a mangrove forest area in Ke-
lumpang Hamlet (1°38740.91”S; 108°49°49.34"E), and location 3 is a sec-
ondary forest area in Kelumpang Hamlet (1°38°52.107S; 108°505.75"E).

Herpetofauna found were documented using a camera and identi-
fied directly in the field with herpetofauna identification books (Das 2010;
Inger et al. 2017; Das et al. 2022). Herpetofauna identified are then rec-
orded and released back into their habitat and descriptive analysis is car-
ried out based on the location of the observation.

The method used for herpetofauna surveys is the Visual Encounter
Survey method for rapid assessment with limited time available (Ackley
et al. 2009; Zakaria et al. 2022). Surveys were conducted in the morning
and evening with a maximum observation time limit of 8 hours from 6-9
am and 6-9 p.m. Identification was carried out by matching of
morphological characteristics and all herpetofauna encountered were
subsequently released back into their natural habitat. During the
observation, tools such as stationery, Garmin 64s GPS, grab stick, head
lamp, and snake hook were used.

Herpetofauna found during observations at the three locations
belonged to 22 species with a total of 43 individuals (Table 1), including
5 species of amphibians and 17 species of reptiles. A survey conducted by
Arifin et al. (2011) found 26 species that were higher than the current
survey results. Many factors can affect the species richness of an area,
one of the most influential in this survey according to Kusrini (2019) is
the observation time and methods used. The relatively faster observation
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Figure 1. Herpetofauna survey map along with the environmental setting of the observation locations in Karimata
Island.
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Table 1. Herpetofauna found during observation in Karimata Island.

No Family Species Location n
1 2 3

Amphibians
1 Dicroglossidae Fejervarya cancrivora \ 5
2 Limnonectes paramacrodon \/ 2
3 Limnonectes sp. V 1
4 Ranidae Chalcorana cf. raniceps \/ 3
5 Pulchrana baramica V 1

Reptiles

1 Agamidae Draco sp. \/ 2
2 Colubridae Boiga drapiezzii \ 1
3 Dendrelaphis haast \/ 1
4 Xenochrophis trianguligerus \ 1
5 Crocodylidae Crocodylus porosus V 2
6 Elapidae Laticauda colubrina v 1
7 Gekkonidae Cyrtodactylus sp. V 1
8 Gehyra mutilata \ 1
9 Gelko gecko \/ 5
10 Hemidactylus frenatus \ 2
11 H. platyurus \ 2
12 Homalopsidae Cerberus schneiderii V 2
13 Homalopsis buccata V 1
14 Scincidae Eutropis multifasciata \ V \/ 6
15 Typhlopidae Indotyphlops braminus \/ 1
16 Varanidae Varanus salvator V 1
17 Viperidae Tropidolaemus subannulatus \ 1
Total 43

Notes: n: number of individuals

time and only using one observation method had a big impact on the
species richness found.

A total of 13 herpetofauna species that had never been found in
previous surveys are new records for the herpetofauna diversity of
Karimata Island (Table 2). Some herpetofauna were only found in one of
the observation locations such as L. colubrina in location 1. L. colubrina
was found in the morning actively moving around the coral reef. This is
in line with the statement from Heatwole (1999) and Lane et al. (2010)
which explained that these snakes are often found in coral reefs, coral
islands, high seas, and coastal areas.

All observation locations adjacent to areas of human activity
according to Urbina-Cardona et al. (2006) are very vulnerable to various
disturbances that have an impact on reducing the quality of herpetofauna
habitat (Figure 2). Location 1, which is adjacent to Betok Jaya Harbor, is
often visited by ferries and various fishing boats. The activities of
anchored ships can unwittingly damage coral reef ecosystems as found by
Flynn (2015) and Nama et al. (2023) caused by anchor dropping and ship
waste pollution. This can be seen from the condition of the coral reefs
around location 1 which has been marked by coral bleaching. Thus, there
is a need for proper management of ship activities and planned coral reef
restoration actions should be implemented.

Location 2, which is the estuary of the Kelumpang River, is often
used as a garbage dump by villagers. Trash can be a threat to
herpetofauna, for example varanid lizard can be stuck in discarded drinks
cans (Zdunek & Kolenda 2022) and microhabitat pollution by garbage
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Table 2. Checklist of herpetofauna species that have been found on Karimata Island.

Observation result

Family Species Arifin et al. 2011 This survey
Amphibians
Dicroglossidae Fejervarya cancrivora \/ V
Limnonectes ingeri \/
Limnonectes malesianus \/
Limnonectes paramacrodon V V
Limnonectes sp. * V
Megophryidae Leptolalax cf. gracilis \/
Ranidae Hylarana (Chalcorana) ct. raniceps \/ V
Pulchrana baramica * V
Staurots guttatus V
Rhacophoridae Philautus sp. V
Reptiles
Agamidae Draco sp. V \/
Gonocephalus liogaster \/
Colubridae Ahaetulla prasina V
Boiga drapiexzii \/
Dendrelaphis haasi + \/
Gonyosoma oxycephalum \/
Oligodon purpurascens V
Xenochrophis trianguligerus + \/
Crocodylidae Crocodylus porosus + \/
Elapidae Laticauda colubrina + V
Gekkonidae Cnemaspis kendallii \/
Cyrtodactylus sp. V \
Gehyra mutilata + V
Gekko monarchus \/
Gelko gecko \/ \/
Hemidactylus frenatus \/ \/
H. platyurus * V
Geoemydidae Batagur affinis V
Orlitia borneensts \/
Homalopsidae Cerberus rynchops \/
Cerberus schneiderii + \
Homalopsis buccata + \/
Scincidae Emota atrocostata \/
LEutropis multifasciata \/ \
Lygosoma (Subdoluseps) bowringii V
Tropidophorus beccarii \
Typhlopidae Indotyphlops braminus * \
Varanidae Varanus salvator \/
Viperidae Tropidolaemus subannulatus \ \

Notes: +: new record

dumping site (Lubis et al. 2008; Botejue & Wattavidanage 2012). If no
waste management is implemented on Karimata Island, not only the local
herpetofauna is affected, but also large-scale habitat destruction can
occur. Therefore, there 1s need for active socialization about waste
management and even providing integrated waste bins to minimize the
damage caused.

The convertion into areca nut (Areca catechu) plantations around
location 3 can have an impact on the herpetofauna community, especially
due the loss of habitat for herpetofauna in terms of diversity and
complexity of natural forest. The loss of natural forest can significantly
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A

Figure 2. Potential threats encountered during the survey for herpetofauna on Karimata Island (A) Location 1; (B)

Location 2; (C) Location 3.

affect the heterogeneity of habitat (Lehtinen & Ramanamanjato 2006;
Ghosh & Basu 2020). Findings by Kwatrina et al. (2019) and Wanger et
al. (2010) showed that low herpetofauna diversity due to forest
conversion. Thus, regular evaluation and monitoring is needed so that it
does not spread to other areas.

In conclusion, herpetofauna found during the survey were 22
species divided into 5 species of amphibians and 17 species of reptiles.
The population of herpetofauna found from Karimata Island is potentially
threatened due to maritime transportation activities, waste pollution, and
land clearing for plantations.

AUTHOR CONTRIBUTION
FWP, OF and ML collected and analyzed the data, FWP validated,
analysed the data, and wrote the manuscript.

ACKNOWLEDGMENTS
We would like to thank the Government of Betok Jaya Village, Karimata

-5-



J. Tropical Biodiversity and Biotechnology, vol. 09 (2024), jtbb85535

Island, West Kalimantan, especially the people of Kelumpang Hamlet for
granting research permits. We also thank Mr. Abdul Manan, Mrs. Icha,
and Mr. Muhammad for providing a place to stay during the survey.

CONFLICT OF INTEREST
Please state any conflict of interest regarding the research or the re-
search funding.

REFERENCES

Ackley, JJW. et al.,, 2009. A rapid assessment of herpetofaunal diversity in
variously altered habitats on Dominica. Applied Herpetology, 6,
pp.-171—184.

Arifin, U,, Iskandar, D.T. & Elianur, R., 2011. Herpetofauna Diversity of
Karimata Island, Indonesia. Proceedings of the Conference “Biology of
the Amphibians in the Sunda Region, South-East Asia”, pp.1-1.

Barquero, M.D. et al., 2010. Composition and species richness of herpe-
tofauna in two isolated regions from Nicaragua. Herpetology Notes,
3, pp.842-3852.

Botejue, W.M.S. & Wattavidanage, J., 2012. Herpetofaunal diversity and
distribution in Kalugala proposed forest reserve, Western province
of Sri Lanka. Amphibian & Reptile Conservation, 5(2), pp.65—80.

Christoftel, R.A. & Lepczyk, C.A., 2012. Review: Representation of herpe-
tofauna in wildlife research journals. Journal of Wildlife Manage-
ment, 76(4), pp.661-669. doi: 10.1002/jwmg.321.

Das, 1., 2010. 4 Field Guide to the Reptiles of South-East Asia, Kinabalu:
New Holland Publisher.

Das, L. et al., 2022. 4 Guide to the Tadpoles of Borneo, Hamburg: Tredition
GmbH.

Flynn, R.L., 2015. Boat Anchoring Contributes to Coral Reef Degradation in
the British Virgin Islands. Thesis. Rhode Island: University of Rhode
Island.

Ghosh, D. & Basu, P., 2020. Factors influencing herpetofauna abundance
and diversity in a tropical agricultural landscape mosaic. Biotropica,
52(5), pp-927-937. doi: 10.1111/btp.12799

Heatwole, H., 1999. Sea Snakes, Florida: Krieger Publishing Company.

Inger, RF. et al, 2017. 4 Field Guide to the Frogs of Borneo (Third),
Kinabalu: Natural History Publications (Borneo).

KLHK., 2016. Informasi 521 Kawasan Konservasi Region Kalimantan-
Sulawesz, Bogor: Kementrian Lingkungan Hidup dan Kehutanan.

Rusrini, M.D., 2019. Metode Survei dan Penelitian Herpetofauna, Bogor:
IPB Press.

Kwatrina, R.T., Santosa, Y. & Maulana, P., 2019. Keanekaragaman spe-
sies herpetofauna pada berbagai tipe tutupan lahan di lansekap
perkebunan sawit: Studi kasus di PT. BLP Central Borneo. Journal
of Natural Resources and Environmental Management, 9(2), pp.304—
313. doi: 10.29244/)psl.9.2.304-313.

Lane, A. et al., 2010. Laticauda colubrina, Yellow-lipped Sea Krait. he
[UCN Red List ofThreatened Species 2010: . T176750A7296975.
doi: 10.2305/IUCN.UK.2010.

Lehtinen, R.M. & Ramanamanjato, J.B., 2006. Eftects of rainforest frag-
mentation and correlates of local extinction in herpetofauna from
Madagascar. Applied Herpetology, 3(2), pp.95—110.

Losos, J.B. & Ricklefs, R.E., 2009. The Theory of Island Biogeography Revis-
ited, New Jersey: Princeton University Press.




J. Tropical Biodiversity and Biotechnology, vol. 09 (2024), jtbb85535

Lubis, M.L. et al., 2008. Conservation of Herpetofauna in Bantimurung Bu-
lusarung  National Park, South Sulawesi, Indonesia. Bogor:
Departemen Ronservasi Sumberdaya Hutan, Fakultas Kehutanan,
Institut Pertanian Bogor.

Nama, S. et al,, 2023. Impacts of marine debris on coral reef ecosystem: A
review for conservation and ecological monitoring of the coral reef
ecosystem. Marine Pollution Bulletin, 189(2).

Urbina-Cardona, J.N., Olivares-Pérez, M. & Reynoso, V.H., 2006. Herpe-
tofauna diversity and microenvironment correlates across a pasture
-edge-interior ecotone in tropical rainforest fragments in the Los
Tuxtlas Biosphere Reserve of Veracruz, Mexico. Biological Conser-
vation, 132(1), pp.61-75. doi: 10.1016/).biocon.2006.03.014.

Wanger, T.C. et al.,, 2010. Eftects of land-use change on community com-
position of tropical amphibians and reptiles in Sulawesi, Indonesia.
Conservation Biology, 24(3), pp.795-802. doi: 10.1111/}.1523-
1739.2009.01434.X.

Zakaria, N. et al., 2022. Diversity amphibians and reptiles at Sungai
Kerteh mangrove forest, Terengganu, Malaysia. Biodiversitas, 23
(11), pp.5574-5584. doi: 10.13057/biodiv/d231105.

Zdunek, P. & Kolenda, K., 2022. The threat of discarded food and drinks
containers to monitor lizards. Herpetological Bulletin, 161, pp.28—30.
doi: 10.83256/hb161.2830.




