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ABSTRACT

Many community forests are located in the area surrounding the Prey Lang Wildlife Sanctuary, which is currently managed by the
local communities. Among those, eight community forests in Kampong Thom province have been included in the pilot project of
Tumring REDD*. While these areas are likely to support a high diversity of wildlife, a limited amount of wildlife research and
monitoring has been conducted for them, especially herpetofauna studies. To support Tumring REDD*-related work, research was
conducted to collect information of herpetofauna species in the targeted eight community forests. Opportunistic searches for
amphibians and reptiles and pitfall traps, were applied to collect data. Captured species were photographed and released back
unharmed. A total of 36 herpetofauna species (16 amphibian and 20 reptile species) were recorded across all survey sites. Most
of the recorded species from this survey are listed as of the Least Concern by the IUCN Red List. The most detected amphibian
species were Microhyla fissipes and Eutropis macularia reptile species. In terms of diversity scores, the O’Kranhak community
forest was identified as the site with the highest diversity for herpetofauna species, and this area was observed to contain more
flowing streams and puddles than other studied sites. This good habitat condition supports more species and organisms’ ability to
keep active even in the dry season. The lowest diversity score was at Prey Ang Taen Forest. This area was observed to be more
degraded and isolated from other forest fragments. Illegal logging and wildlife hunting were observed as the main threats to these
community forests. Our findings provide a species list of the herpetofauna in these studied community forests useful for supporting
the development of long-term biodiversity monitoring and conservation. We recommend conducting further study and restoration
of these community forests, preservation of swamps and streams, and tackling illegal logging and wildlife hunting in these areas.

1. Introduction

Herpetofauna is a term used to include both amphibians  rich number of species of herpetofauna (Geissler et al., 2019).
and reptiles (Megantara et al., 2022). They are cold-blooded,  However, the herpetofauna studies in Cambodia are still
and their body temperature fluctuates according to the  ypevenly distributed throughout the country. For the purpose
surrounding environment. This animal group serves as an of biodiversity conservation and scientific research,
important component in aquatic and terrestrial ecosystems  herpetofauna surveys have been conducted in several natural
because they fill a critical role as prey for birds, fish, and forest areas, mainly concentrated in the Cardamom Mountains
mammals, and as predators of terrestrial and aquatic insects of the southwest (Daltry & Wiister, 2002; Murdoch et al., 2019;
(Do et al., 2022). Herpetofauna, especially the amphibians, are Neang et al., 2014) and in northeastern Cambodia (Rowley et
very sensitive to environmental changes and habitat 3| 2010). Other herpetofauna studies have been conducted in
disturbance, so they are often considered bio-indicators for Phnom Kulen National Park, Siem Reap Province (Geissler et
environmental health and habitat quality (Saber et al., 2017). al., 2019) and Prey Lang Wildlife Sanctuary, located in
However, many populations of the herpetofauna species are in Cambodia’s central lowlands (Hayes et al., 2015).
decline and even threatened with extinction due to the result
of habitat loss, climate change, diseases, pet trade, introduced Prey Lang Wildlife Sanctuary (PLWS) covers an area of
species, rapid urbanization, intensification of agriculture, and 431,683 hectares and lies within parts of the provinces of
their over-exploitation for consumption (Valencia-Zuleta et Kampong Thom, Preah Vihear, Stung Treng, and Kratie. Prey
al., 2014). Lang Wildlife Sanctuary was established by Sub-Decree No.74,

which was issued on 09 May 2016. In the herpetofauna survey

The herpetofauna are known to be the oldest extant Neang Thy led in 2015, 67 species of herpetofauna were
animal group of terrestrial vertebrates, and they compose a  recorded in PLWS. Among the 67 recorded species, there were
vast amount of diversity, with more than 6800 amphibian 22 species of amphibians and 45 species of reptiles (Hayes et
species and 9700 reptile species currently recorded 5| 2015). Recently, two new reptile species were found in
(Lesbarréres et al., 2014). Amphibians are classified into three PLWS (specifically at Phnom Chi). These two new reptile

orders, including Anura (the amphibians without tails: frogs, species were named the Prey Lang Forest Skink (Spenomorphus
toads, tree frogs); Caudata (or Urodela, the amphibians with  preyiangensis), which was recorded in 2019, and the Phnom
tails: salamanders and newts); and Gymnophiona (or Apoda,  Chi Bent-toes Gecko (Cyrtodactylus phnomchiensis), which was

the legless amphibians: caecilians) (Neang & Holden, 2008). recorded in 2020 (Grismer et al., 2019; Neang et al., 2020).
There are four main groups of reptiles, which include
snakes), Testudines (turtles), and Sphenodontia (tuataras)  surrounding the PLWS, which means that the forests are being

(Pincheira-Donoso et al., 2013). As part of the Indo-Burma managed by the local community. Among those, eight
biodiversity hotspot, Cambodia is known to host an extremely
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community forests in Sandan and Santuk districts, Kampong
Thom province, have been included in the pilot project of
“Tumring REDD*,” which is being implemented and managed
by the Forestry Administration of the Ministry of Agriculture,
Forestry and Fisheries. The Tumring REDD* project covers an
area of 41,166 hectares and lies at the southwestern edge of
PLWS; it is a multi-partner initiative designed to promote
climate change mitigation and adaptation, restore and protect
biodiversity, and improve local people’s livelihoods, under the
UN scheme of Reducing Emissions from Deforestation and
forest Degradation (REDD*). These community forests of the
Tumring REDD* project remain in good condition and are likely
to support a high level of wildlife diversity, especially for
species of significance for global conservation. However, there
has been insufficient wildlife research and monitoring in these
areas, especially herpetofauna studies.

To achieve better wildlife protection and conservation in
the community forests under Tumring REDD" related activities,
collecting information and providing baseline data on wildlife
species in these community forest areas is crucial. In December
2021, the Department of Wildlife and Biodiversity of the
Forestry Administration cooperated with the Centre for
Biodiversity Conservation of the Royal University of Phnom
Penh (RUPP) to conduct a rapid assessment of herpetofauna in
the community forest areas related to the Tumring REDD*
program. The objective of this assessment was to complete a
scientific survey to collect information on herpetofauna
species in the targeted community forest areas, with a specific
focus on species ‘richness’ and ‘abundance’. A species list of
the herpetofauna in those community forest areas is the logical
first step in undertaking a long-term biodiversity monitoring
project.

2. Research Methodology

The herpetofauna survey fieldwork was carried out from
06-15 December 2021 at eight community forest sites located
in Sandan and Santuk districts, Kampong Thom province
(Fig. 1). These community forests are included in the pilot
implementation of the “Tumring REDD*” program, which
covers a total area of 41,166 hectares. The eight community
forests include the following: O’Kranhak, O’Ta Tey,
O’Kranhoung, O’Das Skor, Bos Leav, Hong Chamtit, Water Cycle
Forest Research Station (Prey Ang Taen), and Labos Sral. These
eight studied community forests are located in lowland areas
(with the elevation ranging from 41-107 m asl.), which are
separated from the larger forest of Prey Lang Wildlife
Sanctuary and are surrounded by cassava and cashew nut
plantations.

The main habitat of these community forests can be
described as semi-evergreen forests, and there are many
dipterocarp tree species that remain dominant and distributed
throughout each area. These community forests also maintain
a high number of resin tree species, and local communities
were observed practicing their traditional resin-tapping
methods. Swamps and streams are the important forms of
water storage found in these community forests, and they

19

provide suitable habitat conditions for amphibians and
reptiles, as well as other wildlife species in the areas.

Due to the fact that some reptiles and amphibians are
active during the day and others are active at night, a group of
four or five surveyors conducted the search at different times.
The opportunistic process of searching for amphibians and
reptiles was undertaken by walking slowly and searching on the
ground, in grasses, in vegetation, in puddles, in tree holes, in
wood lodges, and in trees along forest trails and streams.
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Fig. 1. Map showing the studied location of eight community
forests (CFs) in Kampong Thom province.

During the daytime search, researchers walked along
forest trails and looked for herpetofauna species on the
ground, under leaf litter, and underwood lodges (seeking
snakes, frogs, and skinks). We also looked in the trees for other
species. At night, in each community forest area, researchers
walked along the streams and forest trails to find nocturnal
species. We deployed six pitfall traps of plastic buckets, with
drift fences to prevent animals from passing, at “Bos Leav” in
order to capture ground-dwelling species such as small snakes,
skinks, and some other small frog species. Most species that we
found were photographed, had their location recorded, and
were kept in plastic bags with enough air so that we could
photograph them the next morning and then release them
unharmed. Amphibian and reptile species were identified by
using field guides such as Amphibians of Cambodia (Neang &
Holden, 2008), Reptiles of Southeast Asia (Das, 2015), and
other online sources.

To analyze the herpetofauna from the eight community
forests, four measurements were utilized, including taxonomic
richness, Shannon-Wiener’s diversity, Pielou’s evenness, and
abundance. Shannon-Wiener’s diversity (H’) and Pielou’s
evenness (J) were calculated using the vegan package of R
(Oksanen et al., 2020). All statistical analyses were performed
with the R software version 4.1.1 (R Core Team, 2021).

3. Results and Findings
3.1 Total species richness and abundance
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A total of 36 herpetofauna species, comprised of 16
amphibian and 20 reptile species, were found in this study.
They were recorded in the field research across the eight
community forest areas (see Annex 1 for the full species list).
The recorded 16 amphibian species (Annex 2) belonged to
twelve genera and five families. The highest amphibian species
richness was recorded in the Microhylidae family (7 species),
followed by Dicroglossidae (4 species), Ranidae and
Rhacophoridae (2 species each), and Bufonidae (1 species). The
20 recorded reptile species (Annex 3) belonged to 6 families:
Colubridae (6 species), Gekkonidae (5), Scincidae (4),
Agamidae (3), Elapidae (1), and Homalopsidae (1). Among the
36 herpetofauna species recorded in this study, only a single
species, the Indochinese Water Dragon (Physignathus
cocincinus), is listed as “Vulnerable”, while the rest are listed
as “Least Concern” by the IUCN Red List (IUCN, 2021).

Among the recorded species of amphibians, some species
were found to have a high number of individuals, while for
others, a very low number was detected. Among the 16 species
of amphibians, the Ornate Pigmy Frog (Microhyla fissipes) is
the species that has the highest abundance, with a record of
86 individuals, followed by Paddy Frog (Fejervarya
limnocharis) with an abundance of 66 individuals recorded.
Some species were detected in very low numbers, such as the
Burmese Squat Frog (Calluella guttulata) with only one
detection, followed by Spotted Narrow-mouthed Frog
(Kalophrynus interlineatus) and Mada Paddy Frog (Micryletta
erythropoda) with two individuals detected (Fig. 2).

Total Abundance of Amphibians
90 86

Fig. 2. Abundance of recorded amphibian species across all
survey sites.

For reptiles, the most abundant species was the Speckled
Forest Skink (Eutropis macularia), with 55 individuals
detected, followed by Tokay Gecko (Gekko gecko), with an
abundance of 24 individuals, while the rest were found in very
low abundance. There was only one individual detected of the
following species: Malayan Krait (Bungarus candidus), Green
Cat Snake (Boiga cyanea), Many-spotted Cat Snake (Boiga
multomaculata), Ornate Flying Snake (Chrysopelea ornata),
Yellow Belly Water Snake (Enhydris cf. plumbea), Stump-toed
Gecko (Gehyra mutilata), Striped Tree Skink (Lipinia
vittigera), Ashy Kukri Snake (Oligodon cf. cinereus),
Indochinese Water Dragon (Physignathus cocincinus), and
Common Mock Viper (Psammodynastes pulverulentus) (Fig. 3).
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Fig. 3. Abundance of recorded reptile species across all
survey sites.

3.2 Taxonomic richness, diversity & abundance at each site

The herpetofauna species richness and abundance
recorded at each survey site of the eight community forests
varied (see Annex 4 for the species list recorded at each
community forest). The highest herpetofauna richness was
recorded in Bos Leav (17 species), while the highest abundance
was recorded in the O’Kranhoung community forest (117
individuals). The site with the lowest species richness and
individual detections was in the O’Ta Tey community forest,
where only 11 species and 23 individuals were recorded
(Fig. 4). The Shannon diversity index showed that the highest
and lowest herpetofauna diversity was at O’Kranhak (2.383)
and Prey Ang Taen (1.873), respectively (Table 1).

140

B Abundance

Richness

Fig. 4. Species richness and abundance at each community
forest.

4. Discussion

Even though the survey was conducted relatively short and
carried out in only eight community forest sites, 36
herpetofauna species (16 amphibian and 20 reptile species)
were recorded from all survey sites. Most of them are listed as
of the least concern by the IUCN Red List. This finding is
approximately equal to 53.7% of the total recorded
herpetofauna species (67 species) from the nearby Prey Lang
Wildlife Sanctuary (Hayes et al., 2015).
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Table 1. Herpetofauna diversity, species richness, and
evenness at the survey site.

No Community H’ Shannon Richness  Evenness
Forests
1 O'Kranhak 2.38 14 0.90
2 OTa Tey 2.22 11 0.92
3 O'Kranhoung 1.93 14 0.73
4 O'Das Skor 2.30 14 0.87
5 Labos Sral 2.33 13 0.91
6 Hong Chamtit 2.00 11 0.83
7 Prey Ang Taen 1.87 12 0.75
8 Bos Leav 2.13 17 0.75

Fig. 4 describes the record of herpetofauna species
richness and abundance at each community forest. Our survey
records are equal to the 72.7% of amphibians and 44.4% of
reptiles recorded in Prey Lang Wildlife Sanctuary (PLWS).
Based on Hayes et al. (2015), the highest abundance among the
amphibians recorded from the PLWS was found for the narrow-
mouth frog M. fissipes. Similarly, it was also the most detected
species in our studied community forests. The Speckled Forest
skink (E. macularia) can be considered a common species in
these community forests as it has the highest recorded
abundance and was detected in every site surveyed.

Among the two applied techniques, the drift fences with
pitfall traps were not good in providing results because the
researchers had only a very short time to survey each site. So,
it was only set up at one site along a stream in the “Bos Leav
Community Forest”. The stream was relatively dry, and only a
single species of the skink (E. macularia) was caught. The
opportunistic sampling and searching produced much better
results due to the use of observers walking during the day along
forest trails and at night along the streams and puddles. This
gave researchers a greater chance to record species and
individuals by exploring more areas in each site. It was a
suitable method to collect herpetofauna counts in the areas,
while the pitfall trap captured fewer animals. This conclusion
is similar to the analysis of findings mentioned by Ali et al.
(2018).

Among the eight survey sites, Bos Leav community forest
was found to have the highest species richness and the second-
highest abundance. This site is surrounded by cashew and
cassava plantations and has swamps inside that can attract
more species from surrounding areas into the site. The lowest
numbers of species richness and abundance were recorded in
the O’Ta Tey community forest. This site was found to be
relatively dry, and researchers could not find a stream on this
site, and only a few puddles were found along the trails. This
condition likely contributes to the scarcity of herpetofauna
diversity in the area, especially amphibians, as water
availability can influence their reproduction and survival (Walls
et al., 2013). In terms of diversity scores, the highest score was
detected in O’Kranhak community forest, and this area has
more flowing streams and puddles than other sites. This
condition supports more species, even in the dry season. The
lowest diversity score was recorded at Prey Ang Taen where
the forest was observed to be more degraded and isolated from
other sites.
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The studied community forests might maintain more
species of amphibians and reptiles, as some might not have
been detected during the search due to the limited time frame
spent for detection and the dryness of many areas, which is not
preferable for some species as there is less prey available than
during the wet season (De Oliveira & Haddad, 2015).
Additionally, signs of illegal logging and hunting in the
community forests were observed. A type of snare called “Duo”
in Khmer was seen and was reported to be set up by the local
people along the streams inside those survey forest areas to
catch amphibian and reptile species, including snakes, frogs,
and turtles. Based on Tohir et al. (2021), human disturbance
activities such as illegal logging and hunting could degrade the
richness and abundance of amphibian and reptile species.

5. Conclusions and Recommendations

A rapid assessment of the herpetofauna in the eight
community forests under the Tumring REDD* project was
revealed. Through this assessment, 36 species of herpetofauna
(16 amphibian species and 20 reptile species) were recorded.
The results from this survey show that these community forests
support a moderate level of diversity in the herpetofauna
community, with a diversity index (H’) ranging from 1.87 to
2.38. O’Kranhak community forest supports the highest
diversity of herpetofauna (H’= 2.38), and this area contains
more water (flowing streams and puddles) than other sites.
Prey Ang Taen supports the lowest herpetofauna diversity
(H’= 1.87), which is likely because this area’s forest is
degraded and isolated from other community forests.
Regarding species richness by family, the families of
Microhylidae and Colubridae represented the most abundant
group for amphibians and reptiles, respectively. It was found
that the Ornate pigmy frog (M. fissipes) was the most detected
amphibian species, and the Speckled Forest skink
(E. macularia) was the most detected reptile species in the
studied community forests.

Based on the field observation and findings from our
survey, the following recommendations can be made: (1)
Conduct further study with more effort and expand the survey
time to confirm the presence of other herpetofauna species in
these community forests. Importantly, further surveys should
be conducted during the wet season. (2) Provide awareness
raising and education to local people about the importance and
need for protecting and conserving herpetofauna and other
wildlife species such as mammals and birds. (3) Improving and
strengthening law enforcement to stop illegal logging and
illegal wildlife hunting activities by local hunters. (4) Restoring
the natural forests of these areas, especially for the sites that
are degraded (e.g., Water Cycle Forest Research Station - Prey
Ang Taen), which can provide a more suitable habitat for the
herpetofauna in these targeted areas. (5) Preserve major
streams, waterholes, and other swamp areas within these
community forests, which are important habitats and shelters
for water-dependent species, including amphibians, all turtle
species, and other wildlife.
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Annex 1. List of 36 amphibian and reptile species found across all surveyed community forests.
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Supplementary Data

No. | Scientific Name | Common English Name | 1UCN Status
Amphibians
Bufonidae
1 [ Duttaphrynus melanostictus | Asian common toad | LC
Dicroglossidae
2 Fejervarya limnocharis Paddy frog LC
3 Hoplobatrachus rugulosus Rugulose bullfrog LC
4 Occidozyga lima Green floating frog LC
5 Occidozyga martensii Marten's floating frog LC
Microhylidae
6 Calluella guttulata Burmese squat frog LC
7 Kalophrynus interlineatus Spotted narrow-mouthed frog LC
8 | Microhyla butleri Butler's pigmy frog LC
9 | Microhyla fissipes Ornate pigmy frog LC
10| Microhyla heymonsi Dark-side narrow mouth frog LC
11 | Microhyla pulchra Beautiful pygmy frog LC
12 | Micryletta erythropoda Mada paddy frog LC
Ranidae
13 | Hylarana erythraea Common green frog LC
14 | Sylvirana mortenseni Mortensen’s frog LC
Rhacophoridae
15 | Polypedates megacephalus Hong Kong whipping frog LC
16 | Theloderma stellatum Spotted warty frogs LC
Reptile-lizards
Agamidae
17 | Calotes versicolor Common garden lizard LC
18 | Draco maculatus Spotted gliding lizard LC
19 | Physignathus cocincinus Indochinese water dragon vu
Gekkonidae
20 | Dixonius siamensis Siamese leaf-toed gecko LC
21 | Gehyra mutilata Stump-toed gecko LC
22 | Gekko gecko Tokay gecko LC
23 | Hemidactylus frenatus Common house gecko LC
24 | Hemidactylus platyurus Flat-tailed house gecko LC
Scincidae
25 | Eutropis macularia Speckled forest skink LC
26 | Eutropis multifasciata Common sun skink LC
27 | Lipinia vittigera Striped tree skink LC
28 | Sphenomorphus maculatus Streamside skink LC
Reptile-snakes
Colubridae
29 | Boiga cyanea Green Cat Snake LC
30 | Boiga multomaculata Many-spotted Cat Snake LC
31 | Chrysopelea ornata Ornate Flying Snake LC
32 | Oligodon cf.cinereus Ashy Kukri Snake LC
33 | Pareas margaritophorus White-spotted Slug Snake LC
34 | Psammodynastes pulverulentus | Common Mock Viper LC
Elapidae
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35 | Bungarus candidus | Malayan Krait | LC
Homalopsidae
36 | Enhydris cf.plumbea | Yellow Belly Water Snake | LC

Annex 2. Record of amphibian species from the surveyed community forests (i: Microhyla
butleri, j: Micryletta erythropoda, k: Microhyla heymonsi, |: Occidozyga lima, m:
Microhyla fissipes, n: Occidozyga martensii, o: Microhyla pulchra, p: Calluella guttulata).
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Annex 3. Reptile species recorded from the survey (a: Oligodon cf. cinereus, b: Boiga cyanea,
c: Psammodynastes pulverulentus, d: Boiga multomaculata, e: Pareas margaritophorus,
f: Eutropis macularia, g: Bungarus candidus, h: Sphenomorphus maculatus).

Annex 4. Record of amphibians and reptile species by number of detections from each
community forest. 1. O’K: O'Kranhak, 2. O’'T: OTa Tey, 3. O’Kr: O'Kranhoung, 4. O’D: O'Das
Skor, 5. LS: Labos Sral, 6. HC: Hong Chamtit, 7. PAT: Prey Ang Taen, and 8. BL: Bos Leav.

No. | Scientific Name OK | OT | OKr | OD | LS | HC | PAT BL

Amphibians

Bufonidae

1 Duttaphrynus 0 2 0 0 1 0 0 0
melanostictus

Dicroglossidae

2 | Fejervarya limnocharis 6 1 32 10 4 6 7 0
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3 Hoplobatrachus rugulosus 1 0 4 0 1 0 2 0
4 Occidozyga lima 0 0 0 1 3 5 0 0
5 Occidozyga martensii 0 1 0 0 4 0 0 25
Microhylidae
6 Calluella guttulata 0 0 0 1 0 0 0 0
7 . . 0 0 0 0 0 1 1 0
Kalophrynus interlineatus
8 | Microhyla butleri 0 0 0 0 0 0 0 25
9 | Microhyla fissipes 1 1 31 4 4 20 25 0
10 | Microhyla heymonsi 1 0 1 0 2 2 13
11 | Microhyla pulchra 0 2 4 0 9 10 20 1
12 | Micryletta erythropoda 1 0 0 0 0 0 0 1
Ranidae
13 | Hylarana erythraea 2 0 3 0 0 0 1
14 | Sylvirana mortenseni 0 4 4 7 2 0 7 1
Rhacophoridae
15 Polypedates megacephalus 6 2 > 2 6 3 3 >
16 | Theloderma stellatum 0 0 1 0 0 0 0 0
Reptile-lizards
Agamidae
17 | Calotes versicolor 2 0 4 0 0 0 0 0
18 | Draco maculatus 0 0 0 2 0 0 0 0
19 | Physignathus cocincinus 0 0 0 0 0 0 1 0
Gekkonidae
20 | Dixonius siamensis 4 5 1 1 2 1 1 3
21 | Gehyra mutilata 0 0 0 0 0 0 0 1
22 | Gekko gecko 0 3 1 5 4 4 2 5
23 | Hemidactylus frenatus 0 0 0 0 0 0 0 1
24 | Hemidactylus platyurus 2 0 0 1 0 0 0 0
Scincidae
25 | Eutropis macularia 2 1 25 7 1 10 2 7
26 | Eutropis multifasciata 1 0 0 0 0 0 0 2
27 | Lipinia vittigera 0 0 0 0 0 0 0 1
28 | Sphenomorphus maculatus | 1 0 1 0 0 0 0 0
Reptile-snakes
Colubridae
29 | Boiga cyanea 1 0 0 0 0 0] 0 0]
30 | Boiga multomaculata 0 0 1 0 0 0 0 0
31 | Chrysopelea ornata 0 0 0 1 0 0 0 0
32 | Oligodon cf.cinereus 0 0 0 0 1 0 0 0
33 , 0 0 0 0 0 0 0 2
Pareas margaritophorus
34 | Psammodynastes 0 0 0 0 0 0 0 1
pulverulentus
Elapidae
35 [ Bungarus candidus 0o J]oJoJoJo]J1]o 0
Homalopsidae
36 | Enhydris cf.plumbea o J]1] o Jo]Jo]o]o 0
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