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FAUNA & FLORA INTERNATIONAL

FFI protects threatened species and ecosystems worldwide, choosing solutions that
are sustainable, based on sound science and take account of human needs. Operating
in more than 40 countries worldwide, FFI saves species from extinction and habitats
from destruction, while improving the livelihoods of local people. Founded in 1903,
FFI is the world’s longest established international conservation body and a registered
charity.

FFI's conservation program in Indonesia (FFI's IP), started in 1996 and has a
memorandum of understanding with the Ministry of Environment and Forestry in
Indonesia. Communities are the center of conservation initiatives other than species.
Therefore, FFI's IP assists communities through social forestry schemes and obtains
formal recognition of their rights to manage these forests sustainably. In addition,
they participate in ensuring the survival of threatened species through a sustainable
funding mechanism, based on the Reducing Emissions from Deforestation and Forest
Degradation (REDD) and Payment for Environmental Services (PES) approaches.

FFI's IP has a broader approach to conservation efforts at the landscape level. For
example, through a High Conservation Value (HCV) assessment, FFI's IP has helped
protect forests with high carbon stock potential and essential habitats for various
threatened species, such as the Sumatran tiger, Sumatran elephant, and orangutan
since 2007.
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OVERVIEW

An extensive herpetofauna survey was carried out in
PT Global Alam Nusantara (GAN) from March to July
2021. The survey aimed to identify and describe
herpetofauna diversity and its threats and is a
continuation and completion of surveys in Riau
Ecosystem Restoration (RER) that was initiated in 2015
that aims to provide reliable biodiversity baseline data
in the 130,095 ha Riau Ecosystem Restoration program
area located on the Kampar Peninsula in Sumatra. A
total of 36 species (9 amphibians and 27 reptiles) were
recorded using Visual Encounter Survey (VES)
methods. The total species count could potentially
increase, as the calculated species accumulation curve
did not reach an asymptote.

Two turtle species were recorded as threatened, based
on IUCN Red List, whilst riparian habitats were found
to be preferred by more species than other habitats.
Collett’s tree frog (Polypedates colletti) had the highest
relative abundance value (rav) in 6 out of 12 transects,
with the highest rav being 0.79. This survey has
revealed a new distribution area for Smooth-skinned
wart frog ( 7Theloderma licin) in peat swamp habitat in
Kampar Peninsula, Riau.
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I. INTRODUCTION

1.1 Background

Peat swamp forest is a unique and fragile ecosystem under threat from human-caused
disturbance such as forest conversion from plantation development, encroaching
agriculture, illegal logging, and forest fire (Posa et al., 2010). Consequently Sumatra,
which historically held the largest area of peat swamp (7 million hectares) has
experienced peat swamp forest loss of about 78% (Purba et al., 2014). Riau Province
currently has the largest peatland area in Sumatra (4 million hectares) with around
671,125 ha of this on Kampar Peninsula (Tropenbos International Indonesia Program,
2010). The peat swamp forest in Kampar Peninsula is an important site for biodiversity,
providing a home for many endangered species as well as ecosystem services, such
as carbon storage (approx. 2.14 — 2.68 million tonnes CO.e), clean water, and flood
prevention (Tropenbos International Indonesia Program, 2010). Forest degradation
occurred during decades of selective logging, peat drainage, illegal logging and fires.
The most degraded forests on the perimeter of the Kampar Peninsula were developed
into a ring of productive fibre plantations that surrounds a large central core of peat
swamp forest now managed by the Riau Ecosystem Restoration (RER) program.

The Restorasi Ekosistem Riau program was established by APRIL in 2013. With a total
area of 150,694 ha, RER aims to protect, restore and conserve the peat swamp forest
ecosystem in Kampar Peninsula and Padang Island as part of the Ministry of
Environment and Forestry programme for protecting 2.6 million hectares of forest
through ecosystem restoration concessions (ERC). Four concessions under RER
management on Kampar Peninsula have obtained an ERC license: PT Gemilang Cipta
Nusantara (20,123 ha), PT Sinar Mutiara Nusantara (32,781 ha), PT The Best One
Unitimber (40,666 ha), and PT Global Alam Nusantara (36,525 ha).

RER'’s restoration and conservation efforts on Kampar Peninsula include approximately
29% of the Tasik Besar Serkap Forest Management Unit (513,276 ha). RER is
collaborating with FFI's IP to develop frameworks, policies, and management plans
relating to the Community, Climate, and Biodiversity landscape assessment. This
assessment will contribute to the restoration of the ecological processes and functions
of the peat swamp forests, so that it can generate environmental services that benefit
the communities that live within it (RER, 2015).

Biodiversity is an important component of the ecosystem, helping to ensure the
functioning of ecological processes and, in any restoration efforts, biodiversity
monitoring becomes an indicator of effective management. Before effective
management and monitoring can occur, it is necessary to have baseline biodiversity
data to develop management strategies and conservation plans.



Our understanding of herpetofauna (amphibians and reptiles) in peat swamp forest is
very limited (e.g., Yule, 2010; Inger et. al. 2005; Posa et. al. 2011). This taxonomic
group is very sensitive to human disturbance (Inger & Stuebing, 2005; Zug et. al.
2001; Leyte-Manrique et. al,, 2019; Hernandez-Ordonez et. al., 2015)), so its diversity
and population sizes can be used as indicators of environmental change (Herrmann
et. al. 2005; Thompson et. al. 2008, Browne et. al. 2009).

RER and FFI's IP have been conducting studies on biodiversity in Kampar Peninsula
Landscape since 2015 (PT Gemilang Cipta Nusantara, PT Sinar Mutiara Nusantara, and
PT The Best One Unitimber) with a total area of 92,507 ha. In 2021, this biodiversity
study was continued in PT Global Alam Nusantara, allowing for a comprehensive
biodiversity baseline dataset for RER’s peat swamp forest area.

FFI's IP carried out a dedicated survey of PT Global Alam Nusantara (PT GAN) to
identify and describe the current state of herpetofauna biodiversity and the presence
of any threats to its survival.



II. METHOD

2.1 Study site description

PT GAN is situated on the peat dome in the low-lying Kampar Peninsula Landscape
(2-16m asl). PT GAN has a tropical wet climate with an annual-average humidity of
around 82%. Annual rainfall ranges between 1,949-2,951 mm/year, with a monthly

average air temperature of between 26.1 and 27.5°C (PT. GCN, 2012).

The Kampar Peninsula is primarily peat swamp forest with minor amounts of mangrove
forest and riparian forest on the coastline. For the RER area, the dominant ecosystem
is peat swamp forest classified, as either: 1) mixed peat swamp forest (peat swamp
forests with uneven canopy heights); 2) tall pole forest (peat swamp forests with a
relatively flat and high tree canopy and uniform tree diameters); 3) low pole forest
(peat swamp forests with low canopy), or 4) riparian forest. Riparian forests in the
RER are located along three rivers; Turip, Serkap and Sangar rivers. During the highest
tide, the flood water inundation width of these rivers can reach up to 1.5 km radial
distance The peat depth in RER reaches 15 m, with an acidity (pH) ranging from 3.1
to 3.9 (Tropenbos International Indonesia Program, 2010; PT. GCN, 2012).

RANSANG
f

/ /
1
NTELUK{BINJAL
;

SUNGAT ARA
PANGKALAN

TELUK MERANTI

Legend

Vegetation Type

®  Settlement
— Road I vpPsF
—— River [ MPSF Degraced
N i Village Boundary B FF o
A Scale: 1:123,270 [ praan N PF Degraded
[ 401 Hov PT Gan Riparian
0 2.5 5
km

Figure 1. Vegetation type distribution on PT GAN.




The peat swamp forest ecosystem in Kampar Peninsula is an important habitat for
endangered fauna and flora. Several endangered flora species, with high economic
value, are ramin (Gonystylus sp.), other dipterocarp species (Shorea spp.), durian
(Durio sp.), kempas (Kompassia malacensis) and punak ( 7etramerista glabra). Some
of the critically endangered and threatened mammals include Sumatran tiger
(Panthera tigris sumatrae), pangolin (Manis javanica), and sun bear (Ursus
malayanus). Several species of hornbill and raptor, and reptiles like false gharial
(7Tomistoma schlegelif) and painted terrapin (Batagur borneoensis), can also be found
in this area (Tropenbos International Indonesia Program, 2010).

A series of surveys, along 12 transects, was conducted in PT GAN from March-July
2021 (Figure 2). Three transects (RK_GA08, RK_GA10 dan RK_GA11) located near the
Serkap and Sianyir rivers were inundated with flood waters (60—-70 cm). All other
transects were dry, with forest litter depth ranging from 2—7cm. Relative-humidity,
temperature, and canopy cover in all transects were 98.8%, 25-28°C, and 57-97%,
respectively. Besides several dominant tree species, such as Shorea teysmaniana,
Calophyllum calaba, Campnosperma cariaceum, Tristaniopsis merguensis, Ormosia
sumatrana and Ilex hypoglauca, other common floras were “mengkuang” (Pandanus
andersonii), “rasau” (P. helicopus), and pitcher plant (Nepenthes ampullaria) (Figure
3).
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Figure 2. Transect distribution within PT GAN.



Figure 3. Mengkuang and rasau become dominant vegetation on several segments
inside the transects.

2.2 Data Collection

2.2.1 Herpetofauna data collection

A Visual Encounter Survey (VES) method (Heyer et al., 1994) was used to collect
herpetofauna data along the 12 transects. Each transect consisted of five 100x20m
plots with an inter-plot distance (segment) of 400m. Observations on the transects
were carried out in two time-periods: from 09:00 to 12:00 and from 19:00 to 22:00.
The data collected included time and number of plot/segments, name of species
observed, distance (cm) of individual from the transect, vertical position (cm) of
individual from forest floor, occupied microhabitat (substrate), and activity of each
individual. In addition, specimens were caught by hand (or snake hook) and
measurements (snout-vent length (SVL) and, for reptiles only, tail length (Tal) taken.
Each was re-released at the point of capture immediately after (although a voucher
specimen was taken for species that could not be readily identified directly in the field;
see below).

2.2.2 Voucher specimen collection and identification

Ethanol 70% was used to euthanize amphibian and reptile specimens, by injecting it
into their brain from the nape. Specimens were labelled and put inside a specimen
box; its body position set in such a way as to facilitate identification in the laboratory
later. Several amphibian and reptile field guides were used to perform species
identification, including Iskandar (2000), Liat & Das (1999), Malkmus et al. (2002),
Manthey & Grossmann (1997), Inger & Stuebing (2005), Stuebing & Inger (1999),
and Grismer (2011).

Amphibian and reptile species names referred to Frost (2021) and Uetz et al. (2021)
while conservation status was assigned with reference to the IUCN Red List, CITES



(UNEP-WCMC, 2021), and Permen LHK No 106/2018 list of protected plant and animal
species in Indonesia.

2.3 Data Analysis

2.3.1 Herpetofauna diversity

All data used for analysis was collected along the transects. The Shannon-Wiener (H’)
diversity index was used to measure herpetofauna diversity on each transect, using
the equation:

- ni l ni
= — —In—
N N
i
H’ : Shannon-Wiener diversity value
ni : number of individuals of i-th species

N : total number of individuals

This index measures both species richness and relative abundance (evenness)
whereby the calculated value will increase with increasing species richness and
evenness (Brower et al., 1998).

2.3.2 Evenness index

Species evenness on each observation transect was measured using Pielou Evenness
Index (Brower et al., 1998), following the equation:

Hr
InS
E : Pielou Evenness index value
H’ : Shannon-Wiener diversity index value
S : A total number of species found on a transect

The value of E ranges from 0 to 1: the closer E is to 1 the more uniform in number
are the members of the community on any observed transect is (i.e., a uniform
community has no dominant species).

2.3.3 Species accumulation curve (SAC)

This curve was used to investigate trends in the number of species observed based
on the number of sampling units (days of observations). To perform this analysis, we
used PAST 4.06 (Hammer, 2021). When the curve still shows an increasing trend,
rather than a levelling of the curve (asymptote), more species are likely to be observed
as sampling units (time) are added.



2.3.4 Cluster analysis

This analysis was performed using PAST 4.06 (Hammer, 2021) to measure the level
of similarity, of the observed herpetofauna community, between surveyed transects.
A pair or group of transects that have similar composition of herpetofauna species will
be clustered into the same group, with a certain degree of similarity values; transects
showing different species compositions will be separated into different groups.

The Bray-Curtis Similarity Index was used to make a herpetofauna community tree
(dendrogram) using species abundance data. The index value ranges from 0 to 1,
whereby a community’s composition is completely similar when the similarity index
value is 1; an index value closer to 0 indicates a different community.



III. RESULTS AND DISCUSSION

3.1 Results

3.1.1 Amphibian and reptile richness, abundance, and composition

A total of 36 species (9 amphibians and 27 reptiles) were recorded in the PT GAN
area. Ranidae and Rhacophoridae were the dominant amphibian families (with three
species each) whilst, for reptiles, the Colubridae was the most abundant (10) species
(Figure 4). Colubridae is reported to have the most species richness among snake
families. About 92 species are reported from Sumatra Island, 195 species in Indonesia
and total of 2,046 species in the world (Uetz et. al., 2022).
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Figure 4. The quantity of amphibian and reptile per family recorded in PT GAN.

The total number of species of herpetofauna recorded in PT GAN could potentially
increase if the sampling effort (days of observation) was extended, as no asymptote
was reached (Figure 5). When looking at separate curves for the amphibians and
reptiles, it is revealed that the amphibian curve is very close to an asymptote and so,
any additional records would most likely come from the reptile group (Figure 5). Based
on a jack-knife estimation, the total species number of amphibian, reptile, and
herpetofauna may reach 10, 39, and 49 species respectively.
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Figure 5. Species accumulation curve of amphibian (left), reptile (middle), and
herpetofauna (right) in PT GAN.

The highest level of herpetofauna species richness was recorded along transects
RK_GA10 and RK_GA11, with 18 species followed by RK_GA08 with 17 species. Each
of these transects are located near a river. The lowest species richness was recorded
along RK_GA02, with five species (Figure 6) on the peat dome. In general, the number
of individual amphibians was much higher than for reptiles, with this pattern observed
along all surveyed transects (Figure 6).
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Figure 6. Comparison of species richness and abundance of amphibians and reptile in
each transect.

Overall, the diversity (H") and evenness (E) index values were 2.19 and 0.61,
respectively. The highest H’ value (2.27) was observed along RK_GA10; the lowest
(0.89) was along RK_GAO07 (Figure 7).
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Figure 7. The diversity (H") and evenness (E) index values of surveyed transects
in PT GAN.

RK_GAO04 had the highest E value (0.94), while the lowest (0.40) was found along
RK_GAO07, which probably indicates the presence of one or several species with
relatively higher abundance than others.

Three amphibians and three reptiles had higher relative abundance than the others:
among the amphibians, Polypedates colletti (0.36), Pulchrana baramica (0.16), and P.
rawa (0.028) and, for the reptiles, Cyrtodactylus majulah (0,16), Gonocephalus
liogaster (0.07), and Tropidolaemus wagleri (0,04).

P. colletti was the most abundant species of amphibian in eight transects, with the
highest relative abundance (0.79) in RK_GAOQ7 (Table 1), followed by P. baramica in
the remaining four transects with its highest relative abundance (0.46) found in
RK_GAO01. P. rawa was found in RK_GAO08 only.

Amongst the reptiles, C. majulahhad the higher relative abundance in seven transects,
while higher relative abundances of G. liogaster were found in four transects. 7.
wagleri was found to have higher relative abundance in RK_GA04 only (Table 1).

Table 1. Six species of herpetofauna with high abundance in each transect in PT GAN.

Species RK_GAO1 RK_GAO2 RK_GA03 RK_GA04 RK_GAO5 RK_GA06
n=26 n=33 n=71 n=23 n=71 n=77

Polypedates colletti 4(0,15) 11(0,33) 12(0,17) 5(0,22) 22(0,31) 43(0,56)
Pulchrana baramica 12(0,46) 5(0,15) 16(0,23) 6(0,26) 21(0,3) 5(0,07)
Pulchrana rawa 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Cyrtodactylus majulah 7(0,27) 7(0,21) 21(0,3) 3(0,13) 8(0,11) 4(0,05)
Gonocephalus liogaster 0(0) 8(0,24) 6(0,09) 3(0,13) 9(0,13) 6(0,08)
Tropidolaemus wagleri 0(0) 2(0,06) 6(0,08) 5(0,22) 6(0,08) 3(0,04)
Species RK_GAO7 RK_GAO8 RK_GA09 RK GA10 RK_GAll RK_GA12
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n=110 n=82 n=58 n=72 n=93 n=34

Polypedates colletti 87(0,79) 9(0,11) 14(0,24) 27(0,38) 28(0,3) 8(0,24)
Pulchrana baramica 1(0,01) 28(0,34) 11(0,19) 5(0,07) 7(0,08) 1(0,03)
Pulchrana rawa 0(0) 20(0,24) 0(0) 0(0) 1(0,01) 0(0)
Cyrtodactylus majulah 5(0,05) 8(0,1) 19(0,33) 9(0,13) 21(0,23) 11(0,32)
Gonocephalus liogaster  6(0,06) 1(0,01) 7(0,12) 4(0,06) 1(0,01) 5(0,15)
Tropidolaemus wagleri 0(0) 2(0,02) 4(0,07) 0(0) 1(0,01) 4(0,12)

n: total abundance of herpetofauna in each transect; the highest relative abundance value in each
transect is indicated in bold.

Based on the cluster analysis, the herpetofauna community in PT GAN was clustered
into three groups (Figure 8). Group I consisted of RK_GAO08; Group II consisted of
RK_GA02, RK_GA12, RK_GA04, RK_GA03, RK_GA09, RK_GA05, and RK_GAO01; and
Group III consisted of RK_GA06, RK_GA10, RK_GA10, RK_GA11, and RK_GAOQ7. Based
on Bray-Curtis’s similarity index, RK_GA09 and RK_GAO03 had the highest community
similarity value of 0.82.

The herpetofauna community clusters are based on similarities in species richness and
abundance. Group III consisted of transects that had higher species richness and with
an abundance of Polypedates colletti when compared to others. If A. collettiwas more
abundant in Group III, the most abundant amphibian species in Group II was P~.
baramica. In addition, Cyrtodactylus majulah also recorded higher levels of
abundance, amongst reptiles, in Group II. RK_GAOQS8, in Group I, tended to have similar
compositions of species to Group 11, as P. baramica had a higher relative abundance
than A. colletti (Table 1). This group might be separated from others due to the
presence of Pulchrana rawa, that could only be found in this transect.
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Figure 8. Similarity tree of herpetofauna community between surveyed transects
in PT GAN.

3.1.2 Important herpetofauna species in PT GAN

Three species, masked swamp frog (Limnonectes paramacrodon), spiny turtle
(Heosemys spinosa) and Asian leaf turtle (Cyclemys dentata), are listed under IUCN
Red list as near threatened (NT), endangered (EN), and near threatened (NT),
respectively; the remaining 33 species are all listed as least concern (LC). There were
no protected herpetofauna species recorded in PT GAN. However, Irawan & Cahyadi
(2016) have reported that several protected species, such as giant river turtle (Oriitia
borneensis), saltwater crocodile (Crocodylus porosus), and false gharial ( Tomistoma
schiegelii), were confirmed to be present in Serkap River that also flows through the
PT GAN concession.

3.1.3 New record of Theloderma licinin Riau

A single individual of frog was encountered in RK_GAl1ll with the following
characteristics: tips of fingers and toes enlarge into semi-circular discs, a circum
marginal groove on finger and toe disc, and many small bumps scattered on its lower
back. Its dorsal body has a pale brown coloration, with dark brown circular markings
on its waist. The ventral parts of its body (throat, chest, abdomen, underside of thigh)
have a dark brown coloration, similar to the markings on its waist. This frog was not
recorded during the 2015 surveys in RER concessions. Based on its morphological
characters, this specimen is similar to 7heloderma licin (McLeod & Ahmad, 2007)
(Figure 9).
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Theloderma licin was described as a new species by McLeod & Ahmad in 2007, first
known in Peninsular Malaysia and expected to have a range that extended to the
Isthmus Kra, Thailand. However, Das et al. (2013) later recorded it in Sarawak,
Borneo. In Indonesia, this species was first reported by Kurniati (2008) from the
secondary forests of Muara Labuh, West Sumatra. Interestingly, all known 7. /icin
records have been reported from mineral forests with elevations ranging from 82m (in
Pahang, Peninsular Malaysia; McLeod & Ahmad, 2007) to 800m (in Muara Labuh, West
Sumatra; Kurnati, 2008) and no records from peat swamp forest. This record has been
confirmed and so provides a new record for 7. /icin in peat swamp forest and has
extended its distribution area in Sumatra Island, particularly to the Kampar Peninsula,
Riau Province.

©Norsham Yaakob

Figure 9. Comparison of individual frog encountered in RK_GA11l (left) with the
holotype of 7heloderma licin McLeod & Ahmad, 2007 based on its original
publication (McLeod & Ahmad, 2007) (right).

3.1.4 Threats to amphibians and reptiles in PT GAN

Threats to amphibians and reptiles are categorized as direct threats, such as poaching,
and indirect threats to its habitat including illegal logging, forest fires, and land-
conversion. No direct or indirect threats were recorded during the survey period in PT
GAN.

3.2 Discussions

3.2.1 Herpetofauna species richness in Restorasi Ekosistem Riau

The current survey in PT GAN has updated the total number of amphibian and reptile
species present in the RER area from 75 species (14 amphibians and 61 reptiles;
Irawan & Cahyadi (2016) to 81 species (15 amphibians and 66 reptiles). The six
additional species records included one amphibian 7heloderma licin, and five reptiles:
three snakes (Boiga cynodon, Calliophis bivirgatus, and Sibynophis melanocephalus),
one flying lizard (Draco melanopogon), and one forest skink (Lygosoma sp).
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The total of 36 herpetofauna species in PT GAN represent 44% of the total 81
herpetofauna species in RER’s peat swamp forests on Kampar Peninsula. This number
is relatively low compared to other RER Ecosystem Restoration Concessions, such as
PT GCN, with 56% (12 amphibians and 33 reptiles), PT SMN, 57% (11 amphibians
and 35 reptiles), and PT TBOT, with 64% (11 amphibians and 41 reptiles) (see Irawan
& Cahyadi, 2016).

Although the species richness in PT GAN was relatively low compared to the three
other ERCs, the species number in PT GAN retains the potential to increase, as the
species accumulation curve had not reached its asymptote (particularly for the reptile
group). For example, when carrying out the PT GAN survey we did not record any
monitor lizards (varanids). Based on previous surveys, three varanids (Varanus
dumerilii, V. rudicollis, and the common V. salvator) were observed in the other RER
ERCs (Irawan & Cahyadi, 2016). In addition, several water-associated snake genera
(Rhabdophis, Xenelaphis, Homalopsis, and Acrochordus), and members of the turtle
genera Cuora, Siebenrockiella, Orlitia, and Amyda, were not observed during the
survey period in PT GAN. This is contrary to expectations as all these groups are
commonly found on the kind of riverbank and riparian forest habitats that are typical
of PT GAN. Increased survey effort in those areas could further expand the
herpetofauna species records in PT GAN.

The total number of reptile species (richness) in PT GAN was much higher (threefold)
than that found for amphibians, whilst abundance was the opposite. As predators,
reptiles are relatively hard to detect, moving through the forest with stealth (Beebee,
2013). They also cover a wide range of habitats (Barve et al., 2013). Most reptiles do
not depend on water to breed. In addition as a predator in food webs and can
therefore be considered as naturally rare. As the biomass pyramid applies, that the
abundance (biomass) of predators or consumers with a higher trophic level will have
a lower abundance than the lower trophic level.

3.2.2 Comparison of RER’s herpetofauna richness with other sites

The main ecosystem type in all four ERCs is mixed peat swamp forest and had levels
of species richness, amongst the amphibians, that ranged from nine to 12 species,
with an overall richness of 15 species. Several studies on amphibian diversity in mixed
peat swamp forest in Borneo have reported similar levels for this eco-type with
estimates ranging from seven to 17 species (Husson et. a/. 2018; Harrison et. al. 2010;
Inger et. al. 2005; Waddell, 2010; dan Klys, 2011). In Sumatra, several studies on the
amphibians in Giam Siak Kecil (Matsui et. a/. 2011) and Zamrud National Park (Leo et.
al. 2020) in Riau Province; Sungai Buluh, Tanjung Jabung Timur, Jambi Province
(Nugraha et. al. 2021); and Banyu Asin, South Sumatra Province (Kharisma, 2021)
also reported similar results, with species richness amongst amphibians in peat swamp
forest ranging from 10 to 12 species.
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Amphibian species richness in peat swamp forest is much lower, when compared to
mineral soil forest habitats. Several comprehensive studies of amphibians and reptiles
carried in several landscapes in Sumatra, such as in Kerinci Seblat National Park
(Kurniati, 2008), Batang Toru (Kamsi et al., 2017), Harapan Forest (Hutan Harapan,
2022), and Batang Gadis National Park (Kaprawi et al., 2020), and had total amphibian
richness values of 71, 64, 55, and 48 species respectively.

According to Inger et al. (2005), the relatively low levels of amphibian species
richness, in peat swamp forests, might be a result of three ecological factors:

1. A lack of relatively fast-moving rocky streams (a feature favoured by 33% of frog
species in Borneo)

2. Relatively low water acidity in peat swamp forest (suitable for only a few species of
frog)

3. The presence of predatory fish in many of the puddles typical of peat swamp, that
are potentially used as breeding sites by amphibious species.

Although the species richness of amphibians in peat swamp forest ecosystems tends
to be much lower than mineral soil forest ecosystems, this is not the case with reptile
richness. The RER area has a total of 66 reptile species; almost twice that found in a
comparative study in the Kerinci Seblat Landscape (2005-2008) with 38 reptile species
(Kurniati, 2008). Other comprehensive biodiversity surveys, carried out in the Harapan
Forest Landscape (Jambi) and Batang Toru Landscape (from 2003 to 2015), recorded
a total of 71 and 80 reptile species respectively (Hutan Harapan, 2022; Kamsi et. al.
2017), suggesting that peat swamp forests may not typically hold fewer reptile species
than mineral soil forest ecosystems. Further surveys and monitoring may increase
reptile species richness in RER’s peat swamp forests.

The limiting factors contributing to low numbers of amphibian species, in peat swamp
forest, do not seem to apply to the reptile group. Reptiles are more adapted to the
terrestrial ecosystem, and they may not depend on water to breed. This less
specialised strategy allows them to occupy a variety of terrestrial habitat types within
the peat swamp forest ecosystem. On the forest floor, species of Eutropis, Lygosoma,
Bungarus, Ophiophagus, Naja, and Sybynophis dwell. The scansorial and arboreal
genera that occupy the shrubs and trees find homes in tree-holes, crevices and under
tree bark, include many geckoes (Cyrtodactylus, Gehyra, Cnemaspis, Gekko,
Hemidactylus, and Hemiphyllodactylus), agamids (Gonocephalus, Draco, and
Aphaniotis), Colubridae tree-snakes (Boiga, Dendrelaphis, Lycodon, Pareas, and
Chrysopelea) and vipers ( Tropidolaemus and Trimeresurus).

3.2.3 Herpetofauna species composition

Among all frog species, Collett’s tree frog ( Polypedates colletti) had the highest relative
abundance in many of the transects, regardless of distance from rivers; as was the
case in 2015 surveys in PT GCN, PT SMN, and PT TBOT. This species tends to be
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abundant in mixed peat swamp forest areas with a dense canopy cover, and in the
forest that has mixed vegetation, with Pandanus andersonii in tree form (Irawan &
Cahyadi, 2016). Based on Inger et. al. (2017), Collett’s tree frog is commonly found
in lowland forests, as well as both primary and old secondary peat swamp forests.

The Baram River frog (Pulchrana baramica) is the second most abundant frog species,
common in transects with puddles and overgrown with bushes, and was often seen
on leaves or twigs around the puddles, as well as on the forest floor.

The forest gecko (Cyrtodactylus majulah), blue-eyed anglehead lizard ( Gonocephalus
liogaster), and Wagler’s pit viper (7ropidolaemus wagleri) were the three most
abundant reptiles in PT GAN, often found perching on bushes or small trees. C
majulah tended to be found on shrubs or tree twigs at heights of about 1 or 2 meters.
In general, most geckoes, including Cyrtodactylus, prey on arthropods such as spiders,
beetles, and other insects such as forest cockroaches and crickets (Bauer, 2013;
Purkayastha et. al. 2020).

The differences in vegetation structure may influence arthropod communities, in terms
of species and abundance and, therefore, will impact variations in the abundance of
their predators. On the other hand, C. majulah tended to be most abundant in
transects with more tree stands, but less abundant in bush habitat types containing
P. andersonii. During night-time observations, G. liogaster tended to occupy much
higher tree branches, at a height of three meters and above; as a diurnal species, it
will retreat to higher places to sleep and avoid predators.

Tropidolaemus wagleri was a common venomous snhake in the PT GAN survey,
preferring the shade of twigs to wait in ambush for small mammals, birds and other
small reptiles and amphibians. Indeed, it is known to perch on the same twig for days,
or even weeks, to wait for prey (David & Vogel, 1996).

Although the sun skink ( Eutropis multifasciata) was one of the most abundant reptiles
in PT SMN (Irawan & Cahyadi, 2016), this species was rarely seen in PT GAN. The
conditions of many of the transects, with relatively thick and dry litter, in PT GAN may
be a cause of lower detection rates for this species.

Based on results of the cluster analysis, several transects adjacent to rivers tended to
have a more diverse species composition. Riparian habitat, as a transitional area
between aquatic and terrestrial zones, may provide more variety of microhabitat types
and be able to support more species of herpetofauna. Three transects located close
to the river (RK_GAO08, RK_GA10, and RK_GA11), had more herpetofauna species than
other transects. In these transects we recorded several species of reptile commonly
found in shrubs or bushes near rivers (e.g., Boiga cynodon, B. dendrophila, and
Xenochrophis maculatus; Stuebing & Inger, 1999).

16



IV CONCLUSIONS AND RECOMMENDATIONS

4.1 Conclusions

The peat swamp forests in all four RER concession on the Kampar Peninsula (PT GAN,
PT GCN, PT SMN, and PT TBOT):

1.Have low amphibian species richness, but provide habitat for a variety of reptiles,
with species” numbers that may be close to its species richness in non-peat swamp
forest ecosystems.

2. Additional records on several species of herpetofauna in the RER’s PT GAN area,
and even a new distribution record for 7heloderma licinin peat swamp forest, indicates
that further biodiversity surveys and monitoring, focusing on herpetofauna, need to
be carried out.

4.2 Recommendations

Based on this study, recommendations for further work are:

1. Awareness-raising program to highlight the important and threatened reptiles
within the RER area. This could include the placement of information boards and
posters in the public areas of each estate, and at the bridges crossing the main
rivers, which function as access points for fishers.

2. Maximize the function of rangers, and ranger posts, through inspection activities
designed to minimize by-catch in fishermen’s nets, poaching and other illegal
activities.

3. Establish several permanent transects in each concession to be used as monitoring
locations for herpetofauna and other taxa. The transects should cover a variety of
habitat types, with surveys carried out every six months, to account for seasonal
variation (wet/dry seasons).

5. Write a publication on herpetofauna in Kampar Peninsula particularly for
herpetofauna in the peat swamp ecosystem to provide an insight into the
importance of protecting this ecosystem for herpetofauna conservation.
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APPENDICES

Appendix 1 List of herpetofauna species recorded in the four concessions of Restorasi Ekosistem Riau

No Species Family IUCN | CITES GOI® End® GCN SMN TBOT GAN
Amphibians
1 | Ingerophrynus quadriporcatus Bufonidae LC - - - % % v v
2 | Pseudobufo subasper Bufonidae LC - - - % % V -
3 | Fejervarya limnocharis Dicroglossidae LC - - - v - - -
4 | Limnonectes paramacrodon Dicroglossidae NT - - - % % V v
5 | Phrynella pulchra Microhylidae LC - - - v v V v
6 | Chalcorana parvaccola Ranidae LC - - v 4 v v v
7 | Hylarana erythraea Ranidae LC - - - - v v -
8 | Pulchrana baramica Ranidae LC - - - v v V v
9 | Pulchrana glandulosa Ranidae LC - - - v - - -
10 | Pulchrana rawa Ranidae LC - - - v v v v
11 | Nyctixalus pictus Rhacophoridae NT - - - - % % -
12 | Polypedates colletti Rhacophoridae LC - - - % % % %
13 | Polypedates leucomystax Rhacophoridae LC - - - v - - -
14 | Polypedates macrotis Rhacophoridae LC - - - % % % %
15 | Theloderma licin Rhacophoridae LC - - - - - - %
Reptiles
16 | Aphaniotis fusca Agamidae LC - - - % % % %
17 | Bronchocela cristatella Agamidae LC - - - % - v v
18 | Draco melanopogon Agamidae LC - - - - - - v
19 | Draco quinquefasciatus Agamidae LC - - - - % v -
20 | Draco sumatranus Agamidae LC - - - % % v -
21 | Gonocephalus liogaster Agamidae LC - - - - - v v




No Species Family IUCN | CITES GOI® End® GCN SMN TBOT GAN
22 | Cnemaspis sp. Gekkonidae - - - - - - % -
23 | Cyrtodactylus majulah Gekkonidae LC - - - v v v v
24 | Gehyra mutilata Gekkonidae LC - - - % - v v
25 | Gekko kuhli Gekkonidae LC - - - 4 - - v
26 | Gekko smithii Gekkonidae LC - - - - v v v
27 | Hemidactylus frenatus Gekkonidae LC - - - - % v -
28 | Hemiphyllodactylus typus Gekkonidae LC - - - % - - -
29 | Dasia olivacea Scincidae LC - - - - v - -
30 | Eutropis multifasciata Scincidae LC - - - 4 4 v v
31 | Eutropis rudis Scincidae LC - - - % v - -
32 | Eutropis rugifera Scincidae LC - - - v v V v
33 | Lygosoma sp. Scincidae - - - - - - - v
34 | Acrochordus javanicus Acrochordidae LC - - - % % V -
35 | Ahaetulla prasina Colubridae LC - - - - % % v
36 | Boiga cynodon Colubridae LC - - - - - - v
37 | Boiga dendrophila Colubridae LC - - - - v v v
38 | Boiga drapiezii Colubridae LC - - - - % v v
39 | Boiga jaspidea Colubridae LC - - - - - v v
40 | Boiga nigriceps Colubridae LC - - - v - v -
41 | Chrysopelea paradisi Colubridae LC - - - - - v -
42 | Coelognathus flavolineatus Colubridae LC - - - - % - v
43 | Dendrelaphis caudolineatus Colubridae LC - - - v v v v
44 | Dendrelaphis formosus Colubridae LC - - - - - v -
45 | Dendrelaphis pictus Colubridae LC - - - - - v -
46 | Gongylosoma baliodeirus Colubridae LC - - - - v v -
47 | Lycodon albofuscus Colubridae LC - - - Vv v v -
48 | Lycodon effraensis Colubridae - - - - - % - -

23



No Species Family IUCN | CITES GOI® End® GCN SMN TBOT GAN
49 | Lycodon subannulatus Colubridae LC - - - % % v v
50 | Lycodon subcinctus Colubridae LC - - - v - - v
51 | Xenelaphis hexagonotus Colubridae LC - - - % v - -
52 | Bungarus flaviceps Elapidae LC - - - % - - -
53 | Calliophis bivirgata Elapidae LC - - - - - - v
54 | Naja sumatrana Elapidae LC II - - v v v -
55 | Ophiophagus hannah Elapidae VU II - - - % - -
56 | Homalopsis buccata Homalopsidae LC - - - v v v -
57 | Rhabdophis flaviceps Natricidae LC - - - v - - -
58 | Rhabdophis rhodomelas Natricidae LC - - - % - - -
59 | Rhabdophis subminiatus Natricidae LC - - - - % - -
60 | Xenochrophis maculatus Natricidae LC - - - - - v v
61 | Aplopeltura boa Pareidae LC - - - % - V -
62 | Asthenodipsas malaccanus Pareidae LC - - - % - - -
63 | Pareas carinatus Pareidae LC - - - v - - -
64 | Psammodynastes pictus Pseudaspididae LC - - - - v v -
65 | Psammodynastes pulverulentus Pseudaspididae LC - - - % - - -
66 | Malayopython reticulatus Pythonidae LC II - - % - v -
67 | Sibynophis melanocephalus Sibynophiidae LC - - - - - - v
68 | Trimeresurus sp. Viperidae - - - - - % v v
69 | Tropidolaemus wagleri Viperidae LC - - - % % v v
70 | Xenopeltis unicolor Xenopeltidae LC - - - - v v -
71 | Cuora amboinensis Geoemydidae EN II - - % v - -
72 | Cyclemys dentata Geoemydidae NT II - - % % v v
73 | Heosemys spinosa Geoemydidae EN II - - - - v v
74 | Orlitia borneensis Geoemydidae CR II % - % v - -
75 | Siebenrockiella crassicollis Geoemydidae EN II - - - % - -
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76 | Amyda cartilaginea Trionychidae VU II - - - % - -
77 | Crocodylus porosus Crocodylidae LC I/1I % - - - v -
78 | Tomistoma schlegelii Crocodylidae VU I % - - - v -
79 | Varanus dumerilii Varanidae DD II - - - - % -
80 | Varanus rudicollis Varanidae DD II - - v - v -
81 | Varanus salvator Varanidae LC II - - % % v -

a: listed as protected species under Permen LHK No. 106/2018; b: Sumatra endemic species
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