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Butterfly diversity and composition at Chemerong Amenity Forest,
Terengganu, Malaysia
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Abstract: A study of butterfly species diversity was conducted in Chemerong Amenity Forest, Terengganu, Malaysia. A total of 939
individuals from 198 butterfly species were obtained using fruit-baited sweep nets and modified VanSomeren-Rydon cylinder traps. The
biodiversity of butterflies in the study area was considered high, with a Shannon index (H’) of 4.1, Simpson’s index (Dsl_mpson) of 0.042, and
Margalef index (IMmga,ef) of 28.78. Individuals within the community were not evenly distributed among the species (EShannon= 0776).
Nymphalidae was found to be the most dominant family (48.5%), and Lexias dirtea merguia was the most abundant species recorded
with 114 individuals (12%). From the total of eight species protected under Malaysia legislation, one species Trogonoptera brookiana
was also listed under CITES Appendix Il, while only one protected species Agatasa calydonia calydonia of the family Nymphalidae
(the brush-footed or four-footed) was considered rare. Other rare species found in this study included Arhopala lucida, Curetis saronis
sumatrana, Miletus nymphis fictus of the family Lycaenidae (the blues, coppers, & hairstreaks), Amathusia perakana perakana, Bassarona
teuta goodrichi, Elymnias saueri saueri, Elymnias nesaea, Mycalesis horsfieldi hermana, Mycalesis distanti, Ypthima pandocus tahanensis
of the family Nymphalidae (the brush-footed or four-footed), Celaenorrhinus ladana, Erionota sybirita, Matapa aria, Matapa cresta,
Matapa druna, Pseudokerana fulger, Taractrocera ardonia, Taractrocera luzonensis, Telicota linna, and Unkana mytheca mytheca of the
family Hesperiidae (the skippers). The dominance of family Nymphalidae may be due to several factors, including high species diversity,
widespread distribution and occurrence, as well as the type of bait used in this study. Besides the Genting Highlands and Taman Negara
Johor Endau Rompin, butterfly species at Chemerong Amenity Forest are more diverse than other study sites in Malaysia such as Gunung
Serambu, Ulu Gombak Forest Reserve, Setiu Wetlands, Kuala Lompat, Bukit Hampuan Forest Reserve, Sungai Imbak Forest Reserve, Tabin
Wildlife Reserve, and Ulu Senagang Substation. Further investigation of aspects such as stratification distribution patterns, host plants and
forest dwelling species are recommended for better understanding of butterfly communities in the Chemerong Amenity Forest.

Keywords: Biodiversity indices, butterflies, forest reserve, Lepidoptera, primary forest, tropical rainforest.
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Butterfly diversity at Chemerong, Malaysia

INTRODUCTION

Studies of butterflies have contributed greatly to the
understanding of their ecology, evolution, biogeography,
conservation, and usefulness as biodiversity indicators
(Sekimura & Nijhout 2019). Knowledge about tropical
butterflies is, however, quite limited (Beck 2007; Koh
2007; Bonebrake et al. 2010). In comparison with most
temperate ecosystems, tropical forests are characterized
by extraordinarily high but poorly- inventoried insect
diversity (Bonebrake et al. 2010; Ballesteros-Mejia et al.
2013).

There are 1,182 recorded species of butterfly in
Malaysia (Wilson et al. 2015), with 117 being endemic
(Tamblyn et al. 2006) and 1,038 species recorded in
Peninsular Malaysia (Eliot & Kirton 2000). Continuous
monitoring of biodiversity over time is essential to
identify changes in species populations. For example,
the tradition of recording and monitoring of species
occurrences and relative abundance by the Butterfly
Monitoring Scheme has provided evidence for declines
and losses of some species in the northern temperate
zone (Pollard & Yates 1993), while a citizen science
project: the ‘Peninsular Malaysia Butterfly Count’
involved the general public to obtain samples for DNA
barcoding of butterflies for monitoring communities in
Peninsular Malaysia (Wilson et al. 2015).

Therefore, it is vital to monitor and assess the current
status of local biodiversity comprehensively as an action
link to the conservation approach and priorities (Green
et al. 2003).

Deforestation, together with human population
growth increase, have substantial effects on global
biodiversity (McKee et al. 2003. Wittmeyer et al. 2008),
especially in southeastern Asia. For example, Singapore
has recently lost most of its biodiversity due to massive
development (Castelletta et al. 2000; Brook et al. 2003;
Sodhi et al. 2004; Hau et al. 2005; Sodhi et al. 2010).
This concern was also felt in other southeastern Asian
countries including Malaysia, which have had high
terrestrial degradation in recent years (Sodhi et al. 2010).
This is quite worrying as habitat loss is the main cause of
butterfly extinction, and diversity is being lost before we
can quantify or understand it (Checa et al. 2009).

In the state of Terengganu, butterfly inventory and
monitoring were first carried out by Fleming (1975)
and also Corbet & Pendlebury (1992). Since then, there
have been few studies of butterfly status in the state
of Terengganu, and there are deficient sources and
publications on this subject (Tamblyn et al. 2006; Yap
et al. 2018). Therefore, the diversity and composition

Sulabman et aL.

of butterfly at the Chemerong Amenity Forest was
investigated. The study site chosen for this study was
opportune, as it is proclaimed to be an undisturbed
tropical rainforest which houses myriads of flora and
fauna species. The results of this study will provide a
baseline data on butterflies in the Chemerong Amenity
Forest.

MATERIALS AND METHODS

Study Site

The research was conducted at Chemerong Amenity
Forest (4.651667, 103.001389) located in the Pasir
Raja Forest Reserve, Dungun, Terengganu, Malaysia.
It is considered as an undisturbed area with pristine
forest. The Chemerong Amenity Forest encompassing
of at least 292 ha area and is categorized as a hill
dipterocarp forest (Forestry Department of Peninsular
Malaysia 2022). This area is blessed with various flora
and fauna and is rich with a variety of dicotyledonous
plants, namely, Dipterocarpaceae, Rubiaceae, and
Euphorbiaceae together with monocotyledonous
species such as Zingiberaceae and Palmae (Faridah-
Hanum et al. 2006). The amenity forest is well known
for the Lata Chemerong waterfall, which is about 305 m
in height and the presence of the Malaysia’s largest and
oldest Cengal tree Neobalanocarpus heimii with a height
of 65 m, girth of 16.75 m and the estimated age of at
least 1,300 years old.

The Chemerong Amenity Forest mainly consists of
primary forest. However, due to the status of the area
as an amenity forest, the local authority has built several
facilities for administration and ecotourism such as an
office, cafeteria, toilet, prayer room, camping site, hall,
and garden. Various trees and floristic plants were also
planted at surrounding areas as decoration. Moreover, a
walking trail has also been built in the forest to facilitate
tourists to reach the waterfall area.

Data Collection

Sweep sampling method, baits method, and
modified VanSomeren-Rydon cylinder trap was utilised
to investigate butterfly diversity and composition in
Chemerong Amenity Forest from July 2010 to January
2011 (14 days sampling) and August 2011 to January
2012 (10 days sampling). The study was conducted once
a month for two days, one-night sampling per effort.

Different collection methods have been used to
increase the species diversity of butterflies caught. For
instance, some members of subfamily Charaxinae and
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Nymphalinae tend to be trapped in the canopy, while
Morphinae and Satyrinae in the understory (De Vries
1988). Butterfly collecting was conducted from 0830 h
to 1100 h and from 1500 h to 1800 h. Sweep sampling
method was conducted by walking in the forest interior,
along the trails and garden area at the visitors’ complex,
and sighted butterflies were captured using sweep net.
Baits method on the other hand, was conducted by luring
the butterflies using bait that consisted of a mixture
of rotten fruits of banana, papaya, apple, orange, and
pineapples. The bait was placed on the forest floor at
several selected spots such as near the trails, forest
fringe and at the forest interior. Lured butterflies were
then captured using sweep net.

Butterflies were sampled using modified
VanSomeren-Rydon cylinder trap, baited with rotten
banana following the method of Rydon (1964). However,
the original structure of PVC bait case used by Rydon
(1964) was replaced with a plastic plate. To reduce the
damage to the trapped samples on a rainy day caused by
raindrops, a transparent plastic-sheet was used to cover
the top of each trap.

Ten traps were used for each sampling attempts and
was positioned about 1 m to 4 m above ground at 10
different selected spots, at the interior of the forest and
forest edges. The traps were checked and mixed with
fresh baits daily in the morning between 0830 h and 1000
h, and in the evening between 1700 h and 1830 h. The
bait was renewed daily by mixing the old bait together
with the fresh baits in order to produce the homogenous
odour of rotten banana. All butterflies were captured by
hand through the zipped part of the trap whilst either
resting on the netting or hanging from the cone part of
the trap. The butterflies were then killed by using the
pinching technique and kept in triangle envelopes. Only
butterflies caught using the traps and by sweep net were
recorded for this study.

Identification

The samples were identified into species taxon by
referring to Otsuka (2001), Corbet & Pendlebury (1992),
and Fleming (1975). Revisions were also made by
referring to van der Poorten & van der Poorten (2020).

Data Analysis

The diversity, evenness and species richness indices
of butterfly communities were assessed and pooled
over for two years. Shannon diversity index (H’) was
applied as a measure of species abundance and richness
to quantify diversity of butterfly species. The Shannon
diversity index formula is shown below:

Sulatman et al.
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where (ni) is the number of individuals of one
particular species found in the community, (N) is the
total number of individuals for all species found in the
community, (/n) is the natural log and (Z) is the sum of
the calculations.

Next, as a tool to measure species dominance,
Simpson’s index (DSimpson) was used while Margalef
index (/Mmgalef) was used to determine species richness,
evenness and dominance. The equation for Simpson’s
index is as follows:

_Zini(ni — 1)
- N(N-1)

Where (ni) is the number of individuals found for
particular species in the community, (N) is the total
number of individuals for all species found in the
community and (2) is the sum of the calculations.

For Margalef index (/ the equation is as
follows:

Margalef)’

851

- InN

Where (S) is the total number of species and (N) is
the total number of individuals found for all species.

To measure equitability or evenness of spread of
individuals for each species of butterflies, Shannon
evenness index (E, ) was applied based on the
following equation:

_u(n(F)
InN

Where (ni) is the number of individuals found for
particular species in the community, (N) is the total
number of individuals for all species found in the
community, (/n) is the natural log and (2) is the sum of the
calculations. If the value obtained in £, approaching
zero, the distribution of individuals in each species is
considered highly similar or even. However, if the value
approaches 1, the community did not have evenly
distributed number of individuals for each species.

Whittaker plot or a rank abundance curve (RAC)
was also generated by using excel to show the relative
species abundance, richness and evenness.

hannon
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RESULTS

Butterfly composition

We recorded a total of six families, 198 species and
939 individuals (Table 1). The most abundant family
(Nymphalidae), included 577 (61.4%) individuals,
followed by Hesperidae 161 (17.1%) individuals, Pieridae
131 (14%) individuals, Lycaenidae 46 (4.9%) individuals,
Papilionidae 15 (1.6%) individuals, and Riodinidae 9 (1%)
individuals (Figure 1). The richest genus was Mycalesis
(9 species), followed by Arophala, Neptis, and Eurema (8
species), Tanaecia (7 species), Amathusia and Ypthima

Sulabman et aL.

(6 species), Graphium (5 species), and Euthalia, Lexias,
Charaxes and Athyma (4 species).

Diversity indices analysis

The diversity of butterflies in the Chemerong Amenity
Forest recorded a reading of 0.042 for Simpson’s index
and 4.1 for Shannon-Weiner index with the evenness
or equitability of 0.776. These readings indicate that
butterfly community in the Chemerong Amenity Forest
have very high diversity, yet the equitability of the
species can be considered relatively low. However, for
the species richness, Margalef index was 28.78 which

700
600 EmGenus M@Species M@individuals 577
500
W
2 400
(]
-]
c
2 300
<
200 161
131
100 °°
26 43 2% 46 38
0 —— — ——
Hesperiidae Riodinidae Lycaenidae Nymphalidae Papilionidae Pierid ae
Subfamilies
Figure 1. Total number of genus, species, and individuals according to family.
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Figure 2. Rank abundance curve of butterfly family’s community in Chemerong Amenity Forest.
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Table 1. List of butterfly species recorded in Chemerong Amenity Forest, Terengganu, Malaysia.

No. of

Taxon Scientific name individuals Voucher code

Hesperiidae

Hesperiinae Ancistroides armatus armatus 1 UMT/8/2012
Ancistroides gemmifer gemmifer 1 UMT/4/2012
Ancistroides nigrita maura 4 UMT/34/2012
Arnetta verones 1 UMT/61/2012
Astictopterus jama jama 7 UMT/95/2012
Baoris oceia 1 UMT/113/2012
Caltoris brunnea caere 1 UMT/120/2012
Cephrenes acalle niasicus 65 UMT/130/2012
Erionota acroleuca apicalis 3 UMT/131/2012
Erionota sybirita 3 UMT/1/2012
Gangara lebadea lebadea (syn. glandulosa) 1 UMT/77/2012
Gangara thyrsis thyrsis 1 UMT/78/2012
Hidari doesoena doesoena 1 UMT/157/2012
Hyarotis microsticta microsticta 1 UMT/158/2012
lambrix salsala salsala 4 uMT/2/2012
lambrix stellifer 1 UMT/3/2012
Isma guttulifera kuala 1 UMT/171/2012
Isma miosticta 6 UMT/172/2012
Isma umbrosa umbrosa 1 UMT/173/2012
Koruthaialos rubecula rubecula 5 UMT/24/2012
Koruthaialos sindu sindu 4 UMT/96/2012
Matapa aria 1 UMT/18/2012
Matapa cresta 2 UMT/144/2012
Matapa druna 1 UMT/156/2012
Notocrypta clavata clavata (syn. devadatta) 1 UMT/183/2012
Notocrypta curvifascia corinda 1 UMT/184/2012
Parnara bada bada 1 UMT/35/2012
Pelopidas agna agna 4 UMT/5/2012
Pelopidas assamensis 1 UMT/17/2012
Pelopidas conjunctus 4 UMT/99/2012
Polytremis lubricans lubricans 4 UMT/146/2012
Potanthus juno juno 1 UMT/165/2012
Potanthus omaha omaha (syn. maesoides) 3 UMT/10/2012
Pseudokerana fulgur 1 UMT/32/2012
Psolos fuligo fuligo 3 UMT/170/2012
Tagiades lavata 1 UMT/132/2012
Taractrocera ardonia sumatrensis (syn. lamia) 5 UMT/133/2012
Taractrocera luzonensis zenia 2 UMT/134/2012
Telicota linna 1 UMT/164/2012
Telicota besta bina 2 UMT163/2012
Unkana ambasa batara 6 UMT/193/2012
Unkana mytheca mytheca (syn. harmachis; standingeri) 1 UMT59/2012

Pyrginae Celaenorrhinus ladana 2 UMT/9/2012
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No. of
Taxon Scientific name individuals Voucher code
Riodinidae
Abisara saturata kausambioides 3 UMT/98/2012
Paralaxita telesia lyclene 2 UMT/115/2012
Stiboges nymphidia nymphidia 1 UMT/159/2012
Taxila haquinus haquinus 1 UMT/160/2012
Zemeros emesoides emesoides 1 UMT/114/2012
Zemeros flegyas albipunctus 1 UMT/175/2012
Lycaenidae
Theclinae Arhopala aedias 1 UMT/186/2012
Arhopala antimuta antimuta (syns. davisonii; tana) 1 UMT/22/2012
Arhopala lurida 2 UMT/14/2012
Arhopala major major (syn. catori) 1 UMT/15/2012
Arhopala normani 1 UMT/79/2012
Arhopala centaurus nakula 1 UMT/80/2012
Arhopala tropaea 1 UMT/81/2012
Arhopala wildeyana wildeyana 1 UMT/60/2012
Drupadia ravindra moorei 1 UMT/30/2012
Eooxylides tharis distanti 1 UMT/11/2012
Megisba malaya sikkima (syn. velina) 1 UMT/23/2012
Surendra vivarna amisena 1 UMT/33/2012
Curetinae Curetis saronis sumatrana 1 UMT/162/2012
Curetis sperthis sperthis 1 UMT/145/2012
Lycaeninae Rachana jalindra burbona 1 UMT/16/2012
Polyommatinae Acytolepis puspa lambi 1 UMT/7/2012
Catochrysops strabo strabo (syn. riama) 1 UMT/57/2012
Jamides celeno aelianus 2 UMT/58/2012
Jamides elpis pseudelpis 4 UMT/118/2012
Jamides zebra lakatti 1 UMT/119/2012
Prosotas nora superdates 1 UMT/117/2012
Zizeeria karsandra 5 UMT/161/2012
Zizina otis lampa 12 UMT/185/2012
Miletinae Allotinus horsfieldi permagnus (syn. nessus) 1 UMT/36/2012
Miletus nymphis fictus 1 UMT/135/2012
Poritiinae Simiskina pharyge deolina 1 UMT/174/2012
Nymphalidae
Charaxinae Agatasa calydonia calydonia 2 UMT/13/2012
Charaxes athamas athamas 1 UMT/101/2012
Charaxes athamas uraeus 1 UMT/21/2012
Charaxes bernadus crepax 2 UMT/6/2012
Charaxes echo echo 1 UMT/97/2012
Doleschallia bisaltide pratipa 1 UMT/102/2012
Prothoe franck uniformis 11 UMT/191/2012
Amathusiinae Amathusia friderici holmanhunti f. utana 1 UMT/147/2012
Amathusia ochraceofusca ochraceofusca 6 UMT/148/2012
Amathusia perakana perakana 1 UMT/12/2012
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Amathusia phidippus phidippus f. chersias 1 UMT/116/2012
Amathusia phidippus phidippus f. gunneryi 2 UMT/129/2012
Amathusia sp. 4 UMT/100/2012
Amathuxidia amythaon dilucida 4 UMT/31/2012
Amathuxidia sp. 1 UMT/37/2012
Discophora sondaica despoliata 2 UMT/40/2012
Discophora timora perakensis 2 UMT/128/2012
Faunis canens arcesilas [syn. taraki] 6 UMT/177/2012
Faunis gracilis 1 UMT/178/2012
Faunis kirata 1 UMT/179/2012
Thaumantis klugius lucipor 1 UMT/48/2012
Thaumantis noureddin noureddin 2 UMT/192/2012
Zeuxidia amethystus amethystus 2 UMT149/2012
Zeuxidia doubledayi doubledayi (syn. chersonesia) 4 UMT/150/2012
Zeuxidia sp. 1 UMT/151/2012

Limenitidinae Athyma nefte subrata (syns. urvasi; nivifera) 2 UMT/39/2012
Athyma pravara helma 1 UMT/49/2012
Athyma reta moorei 1 UMT/167/2012
Athyma sinope sinope 1 UMT/166/2012
Bassarona teuta goodrichi (syn. johorensis) 1 UMT/76/2012
Euthalia phemius phemius (syns ipona; corbeti) 1 UMT/104/2012
Euthalia kanda marana 2 UMT/190/2012
Euthalia merta (syn. simplex) 2 UMT/137/2012
Euthalia monina monina (syn. ramada; perakana) 5 UMT/138/2012
Lasippa heliodore dorelia 2 UMT/20/2012
Lasippa tiga camboja 2 UMT/50/2012
Lebadea martha malayana (syn. koenigi) 1 UMT/51/2012
Lexias canescens pardalina 3 UMT/52/2012
Lexias cyanipardus sandakana (syn. johorensis) 3 UMT/53/2012
Lexias dirtea merguia (syn. maga) 114 UMT/28/2012
Lexias pardalis dirteana (syn. erici) 95 UMT/103/2012
Neptis cliniodes gunongensis 1 UMT/126/2012
Neptis duryodana neisa 1 UMT/63/2012
Neptis hylas papaja (syn. mamaja) 1 UMT/125/2012
Neptis leucoporos cresina 1 UMT/152/2012
Neptis magadha charon 1 UMT/41/2012
Neptis nata gononata 1 UMT/42/2012
Neptis omeroda omeroda 1 UMT/46/2012
Neptis soma pendleburyi 1 UMT/127/2012
Tanaecia aruna aruna (syns. robertsii, satapana) 8 UMT/47/2012
Tanaecia flora flora (syn. maclayi) 1 UMT/71/2012
Tanaecia godartii picturatus 5 UMT/72/2012
Tanaecia iapis puseda (syn. cocyta) 6 UMT/73/2012
Tanaecia munda waterstradti 5 UMT/74/2012
Tanaecia palguna consanguinea 9 UMT/45/2012

Sulatman et al.

Jowrnal of Threatened Taxa | www.threatenedtaxa.org | 26 February 2022 | 14(2): 20584-20596



Butterfly diversity at Chemerong, Malaysia

No. of
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Tanaecia pelea pelea (syns. pulsara; supercilia) 4 UMT/56/2012
Heliconiinae Cethosia hypsea hypsina 2 UMT/153/2012
Cirrochroa orissa orissa 1 UMT/139/2012
Vindula erota chersonesia 1 UMT/187/2012
Nymphalinae Chersonesia rahria rahria 1 UMT/38/2012
Cyrestis themire themire (syn. periander) 1 UMT/176/2012
Dophla evelina compta 9 UMT/136/2012
Hypolimnas bolina bolina 1 UMT/44/2102
Hypolimnas anomala anomala 1 UMT/29/2012
Junonia atlites atlites 1 UMT/55/2012
Junonia iphita horsfieldi 1 UMT/82/2012
Junonia orithya wallacei 7 UMT/83/2012
Satyrinae Elymnias saueri saueri 1 UMT/105/2012
Elymnias hypermnestra tinctoria 3 UMT/106/2012
Elymnias nesaea lioneli 1 UMT/107/2012
Melanitis leda leda 2 UMT/108/2012
Mycalesis fuscum fuscum 3 UMT/109/2012
Mycalesis horsfieldi hermana 2 UMT/110/2012
Mycalesis distanti 2 UMT/19/2012
Mycalesis maianeas maianeas 1 UMT/43/2012
Mycalesis mineus macromalayana 3 UMT/54/2012
Mlycalesis mnasicles perna 1 UMT/124/2012
Mlycalesis orseis nautilus 1 UMT/140/2012
Mycalesis perseoides 1 UMT168/2012
Mycalesis sp. 1 UMT/169/2012
Neorina lowii neophyte 1 UMT/197/2012
Ragadia makuta siponta 19 UMT/102/2012
Xanthotaenia busiris busiris 1 UMT/64/2012
Ypthima newboldi 77 UMT/65/2012
Ypthima fasciata torone 4 UMT/66/2012
Ypthima heubneri 39 UMT/67/2012
Ypthima horsfieldii humei 2 UMT/68/2012
Ypthima pandocus corticaria (syn. emporialis) 25 UMT/69/2012
Ypthima pandocus tahanensis 3 UMT/70/2012
Danainae Danaus melanippus hegesippus 1 UMT/90/2012
Euploea mulciber mulciber 1 UMT/195/2012
Euploea radamanthus radamanthus (syn. diocletianus) 4 UMT/196/2012
Idea hypermnestra linteata 6 UMT/198/2012
Ideopsis similis persimilis 1 UMT/154/2012
Ideopsis vulgaris macrina 1 UMT/155/2012
Apaturinae Rohana parisatis siamensis 1 UMT/189/2012
Papilionidae
Papilioniae Graphium agamemnon agamemnon 1 UMT/26/2012
Graphium antiphates alcibiades (syn. itamputi) 1 UMT/94/2012
Graphium eurypylus mecisteus 1 UMT/91/2012

Sulabman et aL.
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Taxon Scientific name individuals Voucher code
Graphium evemon eventus (syn. orthia) 1 UMT/92/2012
Graphium sarpedon luctatius 1 UMT/93/2012
Losaria doubledayi doubledayi 1 UMT/121/2012
Losaria neptunus neptunus 1 UMT/122/2012
Papilio demolion demolion 2 UMT/180/2012
Papilio iswara iswara 2 UMT/182/2012
Papilio memnon agenor 1 UMT/181/2012
Graphium antiphates alcibiades (syn. itamputi) 1 UMT/94/2012
Trogonoptera brookiana albescens 3 UMT/188/2012

Pieridae

Pierinae Appias indra plana 1 UMT/194/2012
Appias lyncida vasava 7 UMT/142/2012
Appias paulina distanti 1 UMT/143/2012
Delias hyparete metarete 3 UMT/27/2012

Coliadinae Catopsilia pomona pomona 2 UMT/141/2012
Eurema ada iona 22 UMT/87/2012
Eurema andersonii andersonii 16 UMT/88/2012
Eurema blanda blanda (syn. snelleni) 11 UMT/89/2012
Eurema hecabe hecabe (syn. contubernalis) 2 UMT/86/2012
Eurema lacteola lacteola 13 UMT/62/2012
Eurema sari sodalis 14 UMT/84/2012
Eurema simulatrix tecmessa 10 UMT/85/2012
Eurema nicevillei nicevillei 14 UMT/112/2012
Gandaca harina distanti 10 UMT/123/2012
Parenonia valeria lutescens 3 UMT/111/2012
Saletara panda distanti 2 UMT/25/2012

Total Species= 198 939

indicates high species presence in the study site. Figure  DISCUSSION

2 summarizes the rank abundance curve for six butterfly
families at Chemerong which showed that most of
the butterfly species from different families were low
ranking species where the number of individuals caught
were nearly similar with majority of the butterfly species
categorized in low ranking species (106 species or 53.5%)
being singletons.

Five species of butterfly were ranked as high-ranking
species or dominant species namely Lexias dirtea
merguia (syn. maga), Lexias pardalis dirteana, Ypthima
newboldi, Cephrenes acalle niasicus, Ypthima heubneri,
Ypthima pandocus corticaria, Eurema ada iona, and
Ragadia makuta siponta. These dominant species
contributed 48% (456 individuals) of the total individuals
caught in this study.

The dominancy by the family Nymphalidae may be
due to the generally diverse group of butterfly species
in this family. The Nymphalidae contains 7,200 species
occurring in all habitats and continents except Antarctica
(DeVries 1987; Shields 1989), with 281 species recorded
in Malaysia (van der Poorten & van der Poorten 2020).
In addition, the use of fruit baits as attractants such as
rotting banana, papaya, apple, orange and pineapple
were found to successfully attract the Lexias butterflies
which contributed 22.9% of the total individuals caught
in this study. This was supported by Owen (1975), who
reported that the baits were effective only for certain
genera.

Furthermore, the usage of rotten fruits especially
banana as bait have been practiced by many researchers
to trap fruit-feeding butterflies (e.g., Hamer et al. 2006;
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Barlow et al. 2007; Bonebrake & Sorto 2009; Safian et al.
2010). As the strong odour of fermenting fruits can likely
be detected atlongdistances, and in forest environments,
it probably forms a reliable cue for locating a fruit fall by
these species (Molleman et al. 2005).

In addition, as Nymphalidae is categorized under the
fruit-feeding butterflies’ guild, the usage of rotten fruits
as bait was felicitous which was manifested through
the high number of captured individuals and species.
However, although fruit-feeding butterflies are defined
as those species attracted to fruit bait, this does not
mean that fruits are the main food source for all the
species in this guild (Molleman et al. 2005). For instance,
most tropical Satyrinae are exclusively fruit-feeders, but
Charaxinae and Apaturinae are attracted to both fruit
and rotting animal matter and excrement (Fermon et al.
2000). Furthermore, fruit-feeding butterflies (including
nymphalids) are among the longest-lived Lepidoptera
(Molleman et al. 2008). Therefore, longevity and ability
to exploit various food resources may be the reasons
why family Nymphalidae was the dominant family in this
study.

Besides Lexias species, a high number of Cephrenes
acalle niasicus was also caught in this study. One of the
reasons which may have contributed to this might be
due to the landscape of the study site where ornamental
plants such as the Poison bulb Crinum asiaticum and
White buttercup Turnera subulata were planted at
the garden area around the visitor complex. These
ornamental plants were some of the plants observed
to be frequently visited by many butterfly species and
eventually contributed to the ease in capturing C. accelle
and other fast flyer butterfly species.

Other vegetation structures such as meadows,
shrubs, grass and lower ground plants were found
to be frequently visited by some butterfly genera,
namely: Ypthima, Eurema, Jamides, and Zizeeria. These
butterflies were easily captured at areas close to ground
as they obtained protection from winds because of
their weaker flight ability. In addition, open areas which
offer more light penetration is deemed one of the most
visited area by the butterflies to bask under the sun
for energy (Van Lien & Yuan 2003). This is proven that,
although the developed area and garden area is limited,
the occurrence of various surrounding landscape with
an array of flora is believed to serve as important
habitats for different butterfly species (Asmah et al.
2016; Toivonen 2017).

There were eight species of butterflies categorized
as protected under Malaysian legislation, the Wildlife
Conservation Act 2010 which were recorded in this
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study namely Agatasa calydonia calydonia (Glorious
Begum), Charaxes athamas athamas (Common Nawab),
Charaxes athmamas uraeus, Charaxes bernadus crepax
(Tawny Rajah), Charaxes echo echo, Idea hypermnestra
linteata (Malayan Tree Nymph), Prothoe franck uniformis
(Blue Begum), and Trogonoptera brookiana albescens
(Rajah Brooke).

For Agatasa calydonia calydonia (Glorious Begum),
it is also considered to be rare in the Malay Peninsula.
The two individuals recorded in this study were females
and was captured using fruit bait. As for the Charaxes
recorded, all were singletons except for C. bernadus
crepax (2 individuals). All individuals were males, and
were caught using fruit baits as they are difficult to
capture while in flight.

For Idea hypermnestra linteata (Malayan Tree
Nymph), this species was only seen at some specific
trees in the sampling site. Additionally, based on our
observation, they are commonly found to be in a group
and were caught during mating. Due to their rarity, we
speculate that the abundance of this species may depend
on its host distribution. Furthermore, the life cycle of
this species might also contribute to its rare occurrence
as the adults naturally die after laying eggs. Although 1.
hypermnestra linteata has relatively slow flight abilities
(Otsuka 2001), it was not an easy task to capture them
as they can fly up to very tall trees.

As for Prothoe franck uniformis (Blue Begum), 11
individuals of this species were caught during our study
with most caught being females (n= 9). Based on our
observation, they are strongly attracted to the fruit bait,
which is in agreement with Corbet & Pendlebury (1992)
whom reported the females to be often seen on fruit
bait or on sap from a damaged tree trunk.

The Trogonoptera brookiana albescens (Rajah
Brooke) population have been reported to be plunging,
but the exact status of the population is unknown (Phon
& Kirton 2010). The species was rarely observed in this
study and only the males were captured. This is since
only the males exhibited puddling behaviour by which
they tend to aggregate at moist places along forest paths
and riverbanks to drink water from which nutrients are
obtained (Phon & Kirton 2010). The females by contrast,
are forest dwellers and can only be sighted during
mating season. This sex disparity is supported by Corbet
& Pendlebury (1992). This species is also listed under
the Convention on International Trade in Endangered
Species of Wild Fauna and Flora (CITES) Appendix I
where the trade in this species is closely regulated.

This study also recorded other rare species such
as Arhopala lucida, Curetis saronis sumatrana,
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Miletus nymphis fictus of the family Lycaenidae (the
blues, coppers, & hairstreaks), Amathusia perakana
perakana, Bassarona teuta goodrichi, Elymnias saueri
saueri, Elymnias nesaea, Mycalesis horsfieldi hermana,
Mycalesis distanti, Ypthima pandocus tahanensis of the
family Nymphalidae (the brush-footed or four-footed),
Celaenorrhinus ladana, Erionota sybirita, Matapa aria,
Matapa cresta, Matapa druna, Pseudokerana fulger,
Taractrocera ardonia, Taractrocera luzonensis, Telicota
linna, and Unkana mytheca mytheca of the family
Hesperiidae (the skippers).

Although both Arhopala lucida and Bassarona
teuta goodrichi are common in Langkawi but they are
considered to be rare in the Malay Peninsula (van der
Poorten & van der Poorten 2020). Similarly, the two
Mycalesis species are listed as rare, being uncommon to
other parts of the Malay Peninsula although M. horsfieldi
hermana is found in the Tioman group of islands and
along the east coast of Johor while M. distanti is more
common in Kedawi. Telicota linna is another species
listed as not common to the Malay Peninsula.

For montane species, Miletus nymphis cresta is
recorded as a rare montane species while Ypthima
pandocus tahanensis was recorded from Gunung
Tahan at elevation of 1650m (van der Poorten & van
der Poorten 2020). Pseudokerana fulgur restricted to
Neomalaya, is another very rare species which is usually
observed in the hills.

As for Amathusia perakana perakana, it is a rare
species that is only found in primary forest while
Erionata sybirita and Unkana mytheca mytheca are very
rare species that are confined in lowland forest. For both
Elymnias saueri saueri and Elymnias nesaea, these are
rare species that are restricted to heavy forest as their
habitat (van der Poorten & van der Poorten 2020).

For the Matapa species, M. aria (Common Redeye)
is listed by van der Poorten & van der Poorten (2020) as
being not common in the Malay Peninsula, occurring in
lowland primary and secondary forests, while M. cresta
and M. druna are rare in the Malay Peninsula lowlands.

As for the other rare species, according to van der
Poorten & van der Poorten (2020), Curetis saronis
sumatrana has only been recorded on the edges of
mangrove swamps in Singapore, while Celaenorrhinus
ladana is very rare with its recorded range being only the
Malay Peninsula and Borneo. Both Taractrocera ardonia
and T. luzonensis are also rarely recorded in the Malay
Peninsula.

Two major factors are believed to impose great
pressure on butterfly populations, namely, habitat loss
and an extraordinarily high demand for butterflies by
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collectors and commercial dealers (Phon & Kirton 2010),
especially for T. brookiana albescens. Habitat loss due
to timber industries and conversion of extensive area of
natural forest for agricultural activities and urbanization,
shrink the habitat as well as diminish the host and
nectar-plants of this and many other butterfly species.

Comparison of the Shannon-Weiner index results
for this study with Kuala Lompat which consists of
primary forest located in the Krau Wildlife Reserve,
Pahang showed that the diversity of butterfly species
in Chemerong Amenity Forest (H’= 4.1) was higher than
Kuala Lompat (H’=3.87) (Nur Afny Syazwany & Amirrudin,
2014) (H’= 3.37) and (H’= 3.37) (Zaidi & Abin 1991).
Furthermore, the results of butterfly diversity recorded
in the Chemerong Amenity Forest (939 individuals from
198 species) were also highest as compared to other
study sitesin Malaysia namely Gunung Serambu, Sarawak
(377 individuals from 97 species) (Pang et al. 2016), Ulu
Gombak Forest Reserve, Selangor (194 individuals from
28 species) (Min 2014), Setiu Wetlands, Terengganu
(350 individuals from 45 species) (Tamblyn et al. 2006),
Kuala Lompat, Pahang (302 individuals from 90 species)
(Nur Afny Syazwany & Amirrudin 2014), Bukit Hampuan
Forest Reserve, Sabah (42 species) (Chung et al. 2013),
Sungai Imbak Forest Reserve, Sabah (174 species) (Jalil
et al. 2008), Tabin Wildlife Reserve (136 species) (Akinori
et al. 2001) and Ulu Senagang Substation (147 species)
(Haruo et al. 2012) yet lower than what was recorded
from Genting Highlands, Pahang (2,876 individuals from
214 species) (Min 2014) and Taman Negara Johor Endau
Rompin (349 species).

Based on the comparison with other studies,
the Chemerong Amenity Forest environment can
accommodate more diverse species of butterflies. This
can be proven if the sampling period was extended
and the study site not only focuses on the lowlands
(not more than 200 m above sea level) but includes
different elevations (more than 200m above sea level).
Nevertheless, Chemerong can be considered as pristine
forest and the introduction of certain ornamental plants
in the garden area plays an important role as attractant
for the various species of butterflies such as Papilio
memnon agenor, Catopsilia pomona pomona, and many
Hesperiidae butterflies.

Conclusion and Recommendations

In general, short-term sampling with limited
manpower and equipment was considered satisfactory,
although it only provides a snapshot of the butterfly
community present in the Chemerong Amenity Forest.
The presence of endangered butterfly species which are
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protected under the Malaysian Wildlife Conservation Act
2010 increases the conservation value of the Chemerong
Amenity Forest as a forest reserve in Malaysia. A
much longer term sampling is strongly recommended
to further observe and examine butterfly species at
different elevations, across different seasonality and
years, as well as further exploration of forest canopy
to reveal more species in that stratum. The rapid loss
of primary forest habitats and the growth of oil palm
plantations in many areas of Malaysia as well as in the
state of Terengganu underline the urgency with which
this work needs to be undertaken.

REFERENCES

Akinori, N., S. Toyohei, H. Yoshiaki, M. Maryati & J.M. Fairus (2001).
The butterflies (Lepidoptera: Rhopalocera) of Tabin Wildlife
Reserve, Sabah, Malaysia, Il. Nature and Human Activities 6: 67—
73. https://www.hitohaku.jp/publication/r-bulletin/Nature%20
and%20Human%20Activities%20N0.06%202001%20067-073%20
optimized.pdf

Asmah, S., A. Ghazali, M. Syafiq, M.S. Yahya, L.P. Tan, A.R. Norhisham,
C.L. Puan, B. Azhar, D.B. Lindenmayer (2016). Effects of polyculture
and monoculture farming in oil palm smallholdings on tropical
fruit-feeding butterfly diversity. Agricultural and Forest Entomology
19(1): 70-80. https://doi.org/10.1111/afe.12182

Ballesteros-Mejia, L., I.J. Kitching, W. Jetz, P. Nagel & J. Beck (2013).
Mapping the biodiversity of tropical insects: species richness and
inventory completeness of African sphingid moths. Global Ecology
and Biogeography 22(5): 586-595. https://doi.org/10.1111/
geb.12039

Barlow, J., W.L. Overal, 1.S. Araujo, T.A. Gardner & C.A. Peres (2007).
Quantifying the biodiversity value of tropical primary secondary
and plantation forests. Journal of Applied Ecology 44: 1001-1012.
https://doi.org/10.1073/pnas.0703333104

Beck, J. (2007). The importance of amino acids in the adult diet of male
tropical rainforest butterflies. Oecologia 151: 741-747. https://doi.
org/10.1007/s00442-006-0613-y

Bonebrake, T.C. & R. Sorto (2009). Butterfly (Papilionoidea and
Hesperioidea) rapid assessment of a coastal countryside in El
Salvador. Tropical Conservation Science 2(1): 34-51. https://doi.
org/10.1177/194008290900200106

Bonebrake, T.C., L.C. Ponisio, C.L. Boggs & P.R. Ehrlich (2010). More
than just indicators: A review of tropical butterfly ecology and
conservation. Biological Conservation 143: 1831-1841. https://doi.
org/10.1016/j.biocon.2010.04.044

Brook, B.W., N.S. Sodhi & P.K.L. Ng (2003). Catastrophic extinctions
follow deforestation in Singapore. Nature 424: 420-423. https://
doi.org/10.1038/nature01795

Castelletta, M., N.S. Sodhi & R. Subaraj (2000). Heavy extinctions of
forest avifauna in Singapore: lessons for biodiversity conservation
in Southeast Asia. Conservation Biology 14: 1870-1880. https://doi.
org/10.1046/j.1523-1739.2000.99285.x

Checa, M.F., A. Barragan, J. Rodriguez & M. Christman (2009).
Temporal abundance patterns of butterfly communities
(Lepidoptera: Nymphalidae) in the Ecuadorian Amazonia and their
relationship with climate. Annales de la Société Entomologique de
France (Nouvelle série) 45(4): 470-486. https://doi.org/10.1080/00
379271.2009.10697630

Chung, AY.C., S.K.F. Chew, R. Majapun & R. Nilus (2013). Insect
diversity of Bukit Hampuan Forest Reserve, Sabah, Malaysia. Journal
of Threatened Taxa 5(10): 4461-4473. https://doi.org/10.11609/
JoTT.03243.4461-73

Jowrnal of Threatened Taxa | www.threatenedtaxa.org | 26 Februar,

Sulabman et aL.

Corbet, A.S. & H.M. Pendlebury (1992). The Butterflies of the Malay
Peninsula. 4" ed. Malayan Nature Society, Malaysia, 595 pp.

DeVries, P.J. (1987). The butterflies of Costa Rica and their natural
history. Princeton University Press, Princeton, USA, 288 pp.

Eliot, J. & L. Kirton (2000). Revisional notes and nomenclatural
changes of some Peninsular Malaysia butterflies. Malayan Nature
Journal 54(2): 131-145.

DeVries, P.J. (1988). Stratification of fruit-feeding nymphalid butterflies
in a Costa Rican rainforest. Journal of Research on the Lepidoptera
26(1-4): 98-108.

Faridah-Hanum, 1., S. Khamis, T.A. Manap, S.E. Suterisno, Z.A
Latifah, M.N. Mohamad, A.Z. lbrahim & A. Latiff (2006). An
annotated checklist of seed plants at Pasir Raja Forest Reserve. Siri
Kepelbagaian Biologi Hutan: Gunung Mandi Angin, Terengganu
— Pengurusan, Persekitaran Fizikal, Kepelbagaian Biologi dan
Pelancongan Ekologi. (ed. by Muda, A., Jaafar, N., Sabran, M.R., Md.-
Som, J., Nizam, M.S. & Latiff, A.), pp. 114—-154. Jabatan Perhutanan
Semenanjung Malaysia, Malaysia.

Fermon, H., M. Waltert, T.B. Larsen, U. Dall’ Asta & M. Miihlenberg
(2000). Effects of forest management on diversity and abundance
of fruit-feeding nymphalid butterflies in south-eastern Cote
d’lvoire. Journal of Insect Conservation 4: 173-189. https://doi.
org/10.1023/A:1009638808635

Fleming, W.A. (1975). Butterflies of West Malaysia & Singapore.
Classey Publications, Berkshire, England, 180 pp.

Forestry Department of Peninsular Malaysia (2022). Hutan Lipur
Chemerong. Accessed on 9 February 2022. https://www.forestry.
gov.my/en/terengganu/hutan-lipur-chemerong

Green, E.R., A. Balmford, P.R. Crane, G.M. Mace, J.D. Reynolds & R.K.
Turner (2003). A framework for improved monitoring of biodiversity:
response to the world summit on sustainable development.
Conservation Biology 19: 56-65. https://doi.org/10.1111/j.1523-
1739.2005.00289.x

Hamer, K.C., J.K. Hill, S. Benedick, N. Mustaffa, V.K. Chey & M.
Maryati (2006). Diversity and ecology of carrion- and fruit-feeding
butterflies in Bornean rain forest. Journal of Tropical Ecology 22:
25-33. https://doi.org/10.1017/50266467405002750

Haruo, T., S. Haruka, A. Naomi, K. Tomomi & M. Nazirah (2012).
Butterfly collections from Ulu Senagang Substation area, Crocker
Range Park, Tenom, Sabah, Malaysia (Lepidoptera: Rhopalocera).
Journal of Tropical Biology and Conservation 9(2): 184-191.

Hau, B.C.H., D. Dudgeon & R. T. Corlett (2005). Beyond Singapore:
Hong Kong and Asian biodiversity. Trends in Ecology and Evolution
20: 281-282. https://doi.org/10.1016/j.tree.2005.04.002

Jalil, M.F., H.H. Mahsol, N. Wahid & A.H. Ahmad (2008). A preliminary
survey on the butterfly fauna of Sungai Imbak Forest Reserve, a
remote area at the centre of Sabah, Malaysia. Journal of Tropical
Biology and Conservation 4(1): 115-120.

Koh, L.P. (2007). Impacts of land use change on South-east Asian
forest butterflies: a review. Journal of Applied Ecology 44: 703-713.
https://doi.org/10.1111/j.1365-2664.2007.01324.x

McKee, J.K., P.W. Sciulli, C.D. Fooce & T.A. Waite (2003). Forecasting
global biodiversity threats associated with human population
growth. Biological Conservation 115: 161-164. https://doi.
org/10.1016/50006-3207(03)00099-5

Min, K.C.H. (2014). Exploring the diversity of butterflies (Lepidoptera)
at different elevations at Genting Highlands and the validity of
Graphium species in Peninsular Malaysia. M.Sc. dissertation.
University of Malaya, viii+77 pp.

Molleman, F., M.E. Alphen, P.M. Brakefield & B.J. Zwaan (2005).
Preferences and food quality of fruit-feeding butterflies in Kibale
Forest, Uganda. Biotropica 37(4): 657—663.

Molleman, F., J. Ding, J.L. Wang, B.J. Zwaan, J.R. Carey & P.M.
Brakefield (2008). Adult diet affects lifespan and reproduction
of the fruit-feeding butterfly Charaxes fulvescens. Entomologia
Experimentalis et Applicata 129: 54-65. https://doi.org/10.1111/
j.1570-7458.2008.00752.x

Nur Afny Syazwani, A.Z. & A. Amirrudin (2014). Checklist of butterfly
fauna at Kuala Lompat, Krau Wildlife Reserve, Pahang, Malaysia.

2022 | 14(2): 20584-20596



https://www.hitohaku.jp/publication/r-bulletin/Nature and Human Activities No.06 2001 067-073 optimized.pdf
https://www.hitohaku.jp/publication/r-bulletin/Nature and Human Activities No.06 2001 067-073 optimized.pdf
https://www.hitohaku.jp/publication/r-bulletin/Nature and Human Activities No.06 2001 067-073 optimized.pdf
https://doi.org/10.1177/194008290900200106
https://doi.org/10.1177/194008290900200106
https://doi.org/10.1016/j.biocon.2010.04.044
https://doi.org/10.1016/j.biocon.2010.04.044
https://doi.org/10.1111/afe.12182
https://doi.org/10.1111/geb.12039
https://doi.org/10.1073/pnas.0703333104
https://doi.org/10.1007/s00442-006-0613-y
https://doi.org/10.11609/JoTT.o3243.4461-73
https://doi.org/10.1080/00379271.2009.10697630
https://doi.org/10.1046/j.1523-1739.2000.99285.x
https://doi.org/10.1038/nature01795
https://doi.org/10.1111/j.1570-7458.2008.00752.x
https://doi.org/10.1016/S0006-3207(03)00099-5
https://doi.org/10.1111/j.1365-2664.2007.01324.x
https://doi.org/10.1016/j.tree.2005.04.002
https://doi.org/10.1017/S0266467405002750
https://doi.org/10.1111/j.1523-1739.2005.00289.x
https://doi.org/10.1023/A:1009638808635
https://www.forestry.gov.my/en/terengganu/hutan-lipur-chemerong

Butterfly diversity at chemerong, Malaysia

Journal of Wildlife and Parks 28: 63-72.

Otsuka, K. (2001). A Field Guide to the Butterflies of Borneo and South East Asia. Borneo Book, Malaysia,
224 pp.

Owen, D.F. (1975). Estimating the abundance and diversity of butterflies. Biological Conservation 8: 173—
183. https://doi.org/10.1016/0006-3207(75)90061-0

Pang, S.T., A. Sayok & M. Jenang (2016). Diversity of butterflies on Gunung Serambu, Sarawak, Malaysia.
Naturalists, Explorers and Field Scientists in South-East Asia and Australasia (ed. by Das, I. & Tuen, A.A),
pp. 197-213. Springer International Publishing Switzerland.

Phon, C.K. & L.G. Kirton (2010). Conservation of the Rajah Brooke’s Birdwing, one of Malaysia’s natural
wonders. Conservation Malaysia 10: 2-3.

Pollard, E. & T.J. Yates (1993). Monitoring butterflies for ecology and conservation. The British Butterfly
Monitoring Scheme. Chapman & Hall, London, 274 pp.

Rydon, A. (1964). Notes on the use of butterfly traps in East Africa. Journal of the Lepidopterists’ Society
18(1): 51-58.

Safian, S., G. Csontos & D. Winkler (2010). Butterfly community recovery in degraded rainforest habitats
in the Upper Guinean Forest Zone (Kakum forest, Ghana). Journal of Insect Conservation 15: 351-359.
https://doi.org/10.1007/s10841-010-9343-x

Sekimura, T. & F.H. Nijhout (2019). Diversity and Evolution of Butterfly Wing Patterns: An Integrative
Approach. Springer Nature Singapore Pte Ltd, Singapore, XII+312pp. https://doi.org/10.1007/978-981-
10-4956-9

Shields, O. (1989). World numbers of butterflies. Journal of Lepidopterists’ Society 43: 178-183.

Sodhi, N.S., L.P. Koh, B.W. Brook & N.P.L. Ng (2004). Southeast Asian biodiversity: an impending disaster.
Trends in Ecology and Evolution 19: 654—-660. https://doi.org/10.1016/j.tree.2004.09.006

Sodhi, N.S., M.R.C. Posa, M.L. Tien, D. Bickford, L.P. Koh & B.W. Brook (2010). The state and conservation
of Southeast Asian biodiversity. Biodiversity Conservation 19: 317-328. https://doi.org/10.1007/s10531-
009-9607-5

Tamblyn, A., C. Turner & P. Raines (2006). Invertebrates-Butterflies. Malaysia Tropical Forest Conservation
Project Report of the Setiu Wetlands Phase: a collaborative project between the Department of Wildlife
and National Parks, Malaysia (PERHILITAN) and Coral Cay Conservation (ed. by Tamblyn, A., Turner, C. &
Raines, P), pp. 80—-85. Coral Cay Conservation Ltd, London.

Toivonen, M., A. Peltonen, I. Herzon, J. Heli6ld, N. Leikola & M. Kuussaari (2017). High cover of forest
increases the abundance of most grassland butterflies in boreal farmland. Insect Conservation and
Diversity 10: 321-330. https://doi.org/10.1111/icad.12226

Van der Poorten, G. & N. van der Poorten (2020). Corbet, A & Pendlebury, H.’s The Butterflies of the Malay
Peninsula

5th edition (2020), revised by George Michael van der Poorten & Nancy van der Poorten. Malaysian Nature
Society, Kuala Lumpur, Malaysia, 492 pp.

Van Lien, V. & D. Yuan (2003). The differences of butterfly (Lepidoptera, Papilionoidea) communities in
habitats with various degrees of disturbance and altitudes in tropical forests of Vietnam. Biodiversity and
Conservation 12(6): 1099-1111. https://doi.org/10.1023/A:1023038923000

Wilson, J., S. Jisming-See, G. Brandon-Mong, A. Lim, V. Lim, P. Lee & K. Sing (2015). Citizen Science: The
First Peninsular Malaysia Butterfly Count. Biodiversity Data Journal 3: e7159. https://doi.org/10.3897/
BDJ.3.e7159.

Wittemyer, G., P. Elsen, W.T. Bean, A.C.O. Burton & J.S. Brashares (2008). Accelerated human population
growth at protected area edges. Science 321: 123-126. https://doi.org/10.1126/science.1158900

Yap, G.C., S.M. Hafiz & J.L. Chong (2018). A preliminary butterfly (Lepidoptera) checklist of the Terengganu
National Park, Peninsular Malaysia. Malayan Nature Journal 70(1): 67-70.

Zaidi, M.I. & S. Abin (1991). Fauna kupu-kupu: Kesan pembalakan dan penenggelaman. The Fourth National
Biology Symposium. Penerbit Universiti Kebangsaan Malaysia, Bangi, Malaysia.

REACH

Threatened Taxa

Sulatman et al.

Author details: MuHAMMAD
HaFiz SuLaivan is a PhD student
at the Faculty of Science and
Environment, Universiti Malaysia
Terengganu (UMT). He obtained
his MSc in ecology and is currently
pursuing his PhD in Wildlife
Management, particularly on the
conservation and management of
the Sunda Pangolin in Peninsular
Malaysia.Asbut  MuNIR MoHD  Zaki
obtained his MSc from Universiti
Kebangsaan  Malaysia (UKM)
on fruit fly behaviour for his MSc
project and is currently pursuing
his PhD on Thysanoptera diversity
associated with starfruit (Averrhoa
carambola) across  Peninsular
Malaysia at the Institute of Science
Biology, Faculty of Science,
University of Malaya (UM). Yap
Geok CHIN and Nur ATIQA ANIRUDDIN
were former undergraduate
students at the Faculty of Science
and Marine Environment, Universiti
Malaysia Terengganu (UMT). Both
studied butterfly diversity for their
undergraduate project respectively.
Ju Lian CHong is currently based
at the Faculty of Science and
Marine  Environment,  Universiti
Malaysia Terengganu (UMT) as an
Associate Professor. She studies
various species of fauna including
pangolins, lepidoptera and other
mammals, on aspects of their
ecology, biology and populations
to better understand the intricate
interactions between organisms
and their ecosystem.

Author contributions: All
authors discussed the results and
contributed to the final manuscript.
Muhammad Hafiz Sulaiman, Abdul
Munir Mohd Zaki and Chong Ju
Lian wrote the manuscript with
support from the rest of the authors.
Muhammad Hafiz Sulaiman and
Chong Ju Lian conceived the
original idea for this paper and
revised the main conceptual ideas,
while Abdul Munir Mohd Zaki, Yap
Geok Chin and Nur Atiga Aniruddin
gave feedback to improve the
paper.

Jowrnal of Threatened Taxa | www.threatenedtaxa.org | 26 February 2022 | 14(2): 20584-20596



https://doi.org/10.1111/icad.12226
https://doi.org/10.1126/science.1158900
https://doi.org/10.1023/A:1023038923000
https://doi.org/10.1007/s10531-009-9607-5
https://doi.org/10.1016/j.tree.2004.09.006
https://doi.org/10.1007/978-981-10-4956-9
https://doi.org/10.1007/s10841-010-9343-x
https://doi.org/10.1016/0006-3207(75)90061-0




Dr. John Noyes, Natural History Museum, London, UK

Dr. Albert G. Orr, Griffith University, Nathan, Australia

Dr. Sameer Padhye, Katholieke Universiteit Leuven, Belgium

Dr. Nancy van der Poorten, Toronto, Canada

Dr. Kareen Schnabel, NIWA, Wellington, New Zealand

Dr. R.M. Sharma, (Retd.) Scientist, Zoological Survey of India, Pune, India

Dr. Manju Siliwal, WILD, Coimbatore, Tamil Nadu, India

Dr. G.P. Sinha, Botanical Survey of India, Allahabad, India

Dr. K.A. Subramanian, Zoological Survey of India, New Alipore, Kolkata, India

Dr. P.M. Sureshan, Zoological Survey of India, Kozhikode, Kerala, India

Dr. R. Varatharajan, Manipur University, Imphal, Manipur, India

Dr. Eduard Vives, Museu de Ciencies Naturals de Barcelona, Terrassa, Spain

Dr. James Young, Hong Kong Lepidopterists’ Society, Hong Kong

Dr. R. Sundararaj, Institute of Wood Science & Technology, Bengaluru, India

Dr. M. Nithyanandan, Environmental Department, La Ala Al Kuwait Real Estate. Co. K.S.C.,
Kuwait

Dr. Himender Bharti, Punjabi University, Punjab, India

Mr. Purnendu Roy, London, UK

Dr. Saito Motoki, The Butterfly Society of Japan, Tokyo, Japan

Dr. Sanjay Sondhi, TITLI TRUST, Kalpavriksh, Dehradun, India

Dr. Nguyen Thi Phuong Lien, Vietnam Academy of Science and Technology, Hanoi, Vietnam
Dr. Nitin Kulkarni, Tropical Research Institute, Jabalpur, India

Dr. Robin Wen Jiang Ngiam, National Parks Board, Singapore

Dr. Lional Monod, Natural History Museum of Geneva, Genéve, Switzerland.

Dr. Asheesh Shivam, Nehru Gram Bharti University, Allahabad, India

Dr. Rosana Moreira da Rocha, Universidade Federal do Parana, Curitiba, Brasil

Dr. Kurt R. Arnold, North Dakota State University, Saxony, Germany

Dr. James M. Carpenter, American Museum of Natural History, New York, USA

Dr. David M. Claborn, Missouri State University, Springfield, USA

Dr. Kareen Schnabel, Marine Biologist, Wellington, New Zealand

Dr. Amazonas Chagas Junior, Universidade Federal de Mato Grosso, Cuiaba, Brasil

Mr. Monsoon Jyoti Gogoi, Assam University, Silchar, Assam, India

Dr. Heo Chong Chin, Universiti Teknologi MARA (UiTM), Selangor, Malaysia

Dr. R.J. Shiel, University of Adelaide, SA 5005, Australia

Dr. Siddharth Kulkarni, The George Washington University, Washington, USA

Dr. Priyadarsanan Dharma Rajan, ATREE, Bengaluru, India

Dr. Phil Alderslade, CSIRO Marine And Atmospheric Research, Hobart, Australia

Dr. John E.N. Veron, Coral Reef Research, Townsville, Australia

Dr. Daniel Whitmore, State Museum of Natural History Stuttgart, Rosenstein, Germany.
Dr. Yu-Feng Hsu, National Taiwan Normal University, Taipei City, Taiwan

Dr. Keith V. Wolfe, Antioch, California, USA

Dr. Siddharth Kulkarni, The Hormiga Lab, The George Washington University, Washington,
D.C., USA

Dr. Tomas Ditrich, Faculty of Education, University of South Bohemia in Ceske
Budejovice, Czech Republic

Dr. Mihaly Foldvari, Natural History Museum, University of Oslo, Norway

Dr. V.P. Uniyal, Wildlife Institute of India, Dehradun, Uttarakhand 248001, India

Dr. John T.D. Caleb, Zoological Survey of India, Kolkata, West Bengal, India

Dr. Priyadarsanan Dharma Rajan, Ashoka Trust for Research in Ecology and the Environment
(ATREE), Royal Enclave, Bangalore, Karnataka, India

Fishes

Dr. Neelesh Dahanukar, IISER, Pune, Maharashtra, India

r. Topiltzin Contreras MacBeath, Universidad Autonoma del estado de Morelos, México
Dr. Heok Hee Ng, National University of Singapore, Science Drive, Singapore

Dr. Rajeev Raghavan, St. Albert’s College, Kochi, Kerala, India

Dr. Robert D. Sluka, Chiltern Gateway Project, A Rocha UK, Southall, Middlesex, UK
Dr. E. Vivekanandan, Central Marine Fisheries Research Institute, Chennai, India

Dr. Davor Zanella, University of Zagreb, Zagreb, Croatia

Dr. A. Biju Kumar, University of Kerala, Thiruvananthapuram, Kerala, India

Dr. Akhilesh K.V., ICAR-Central Marine Fisheries Research Institute, Mumbai Research
Centre, Mumbai, Maharashtra, India

Dr. J.A. Johnson, Wildlife Institute of India, Dehradun, Uttarakhand, India

o

Amphibians

Dr. Sushil K. Dutta, Indian Institute of Science, Bengaluru, Karnataka, India
Dr. Annemarie Ohler, Muséum national d’Histoire naturelle, Paris, France

Reptiles

Dr. Gernot Vogel, Heidelberg, Germany

Dr. Raju Vyas, Vadodara, Gujarat, India

Dr. Pritpal S. Soorae, Environment Agency, Abu Dubai, UAE.

Prof. Dr. Wayne J. Fuller, Near East University, Mersin, Turkey

Prof. Chandrashekher U. Rivonker, Goa University, Taleigao Plateau, Goa. India
Dr. S.R. Ganesh, Chennai Snake Park, Chennai, Tamil Nadu, India

Dr. Himansu Sekhar Das, Terrestrial & Marine Biodiversity, Abu Dhabi, UAE

Journal of Threatened Taxa is indexed/abstracted in Bibliography of Sys-
tematic Mycology, Biological Abstracts, BIOSIS Previews, CAB Abstracts,
EBSCO, Google Scholar, Index Copernicus, Index Fungorum, JournalSeek,
National Academy of Agricultural Sciences, NewJour, OCLC WorldCat,
SCOPUS, Stanford University Libraries, Virtual Library of Biology, Zoologi-
cal Records.

NAAS rating (India) 5.64

Birds

Dr. Hem Sagar Baral, Charles Sturt University, NSW Australia

Dr. Chris Bowden, Royal Society for the Protection of Birds, Sandy, UK

Dr. Priya Davidar, Pondicherry University, Kalapet, Puducherry, India

Dr. J.W. Duckworth, IUCN SSC, Bath, UK

Dr. Rajah Jayapal, SACON, Coimbatore, Tamil Nadu, India

Dr. Rajiv S. Kalsi, M.L.N. College, Yamuna Nagar, Haryana, India

Dr. V. Santharam, Rishi Valley Education Centre, Chittoor Dt., Andhra Pradesh, India
Dr. S. Balachandran, Bombay Natural History Society, Mumbai, India

Mr. J. Praveen, Bengaluru, India

Dr. C. Srinivasulu, Osmania University, Hyderabad, India

Dr. K.S. Gopi Sundar, International Crane Foundation, Baraboo, USA

Dr. Gombobaatar Sundev, Professor of Ornithology, Ulaanbaatar, Mongolia

Prof. Reuven Yosef, International Birding & Research Centre, Eilat, Israel

Dr. Taej Mundkur, Wetlands International, Wageningen, The Netherlands

Dr. Carol Inskipp, Bishop Auckland Co., Durham, UK

Dr. Tim Inskipp, Bishop Auckland Co., Durham, UK

Dr. V. Gokula, National College, Tiruchirappalli, Tamil Nadu, India

Dr. Arkady Lelej, Russian Academy of Sciences, Vladivostok, Russia

Dr. Simon Dowell, Science Director, Chester Zoo, UK

Dr. Mario Gabriel Santiago dos Santos, Universidade de Tras-os-Montes e Alto Douro,
Quinta de Prados, Vila Real, Portugal

Dr. Grant Connette, Smithsonian Institution, Royal, VA, USA

Dr. M. Zafar-ul Islam, Prince Saud Al Faisal Wildlife Research Center, Taif, Saudi Arabia

Mammals

Dr. Giovanni Amori, CNR - Institute of Ecosystem Studies, Rome, Italy
Dr. Anwaruddin Chowdhury, Guwahati, India

Dr. David Mallon, Zoological Society of London, UK

Dr. Shomita Mukherjee, SACON, Coimbatore, Tamil Nadu, India

Dr. Angie Appel, Wild Cat Network, Germany

Dr. P.O. Nameer, Kerala Agricultural University, Thrissur, Kerala, India

Dr. lan Redmond, UNEP Convention on Migratory Species, Lansdown, UK

Dr. Heidi S. Riddle, Riddle’s Elephant and Wildlife Sanctuary, Arkansas, USA

Dr. Karin Schwartz, George Mason University, Fairfax, Virginia.

Dr. Lala A.K. Singh, Bhubaneswar, Orissa, India

Dr. Mewa Singh, Mysore University, Mysore, India

Dr. Paul Racey, University of Exeter, Devon, UK

Dr. Honnavalli N. Kumara, SACON, Anaikatty P.O., Coimbatore, Tamil Nadu, India
Dr. Nishith Dharaiya, HNG University, Patan, Gujarat, India

Dr. Spartaco Gippoliti, Socio Onorario Societa Italiana per la Storia della Fauna “Giuseppe
Altobello”, Rome, Italy

Dr. Justus Joshua, Green Future Foundation, Tiruchirapalli, Tamil Nadu, India

Dr. H. Raghuram, The American College, Madurai, Tamil Nadu, India

Dr. Paul Bates, Harison Institute, Kent, UK

Dr. Jim Sanderson, Small Wild Cat Conservation Foundation, Hartford, USA

Dr. Dan Challender, University of Kent, Canterbury, UK

Dr. David Mallon, Manchester Metropolitan University, Derbyshire, UK

Dr. Brian L. Cypher, California State University-Stanislaus, Bakersfield, CA

Dr. S.S. Talmale, Zoological Survey of India, Pune, Maharashtra, India

Prof. Karan Bahadur Shah, Budhanilakantha Municipality, Kathmandu, Nepal

Dr. Susan Cheyne, Borneo Nature Foundation International, Palangkaraja, Indonesia
Dr. Hemanta Kafley, Wildlife Sciences, Tarleton State University, Texas, USA

S S S SS S S S

Other Disciplines

Dr. Aniruddha Belsare, Columbia MO 65203, USA (Veterinary)

Dr. Mandar S. Paingankar, University of Pune, Pune, Maharashtra, India (Molecular)

Dr. Jack Tordoff, Critical Ecosystem Partnership Fund, Arlington, USA (Communities)

Dr. Ulrike Streicher, University of Oregon, Eugene, USA (Veterinary)

Dr. Hari Balasubramanian, EcoAdvisors, Nova Scotia, Canada (Communities)

Dr. Rayanna Hellem Santos Bezerra, Universidade Federal de Sergipe, Sdo Cristévao, Brazil
Dr. Jamie R. Wood, Landcare Research, Canterbury, New Zealand

Dr. Wendy Collinson-Jonker, Endangered Wildlife Trust, Gauteng, South Africa

Dr. Rajeshkumar G. Jani, Anand Agricultural University, Anand, Gujarat, India

Dr. O.N. Tiwari, Senior Scientist, ICAR-Indian Agricultural Research Institute (IARI), New
Delhi, India

Dr. L.D. Singla, Guru Angad Dev Veterinary and Animal Sciences University, Ludhiana, India
Dr. Rupika S. Rajakaruna, University of Peradeniya, Peradeniya, Sri Lanka

Dr. Bahar Baviskar, Wild-CER, Nagpur, Maharashtra 440013, India

Reviewers 2019-2021
Due to pausity of space, the list of reviewers for 2018-2020 is available online.

The opinions expressed by the authors do not reflect the views of the

Journal of Threatened Taxa, Wildlife Information Liaison Development Society,
Zoo Outreach Organization, or any of the partners. The journal, the publisher,
the host, and the partners are not responsible for the accuracy of the political
boundaries shown in the maps by the authors.

Print copies of the Journal are available at cost. Write to:

The Managing Editor, JoTT,

c/o Wildlife Information Liaison Development Society,

No. 12, Thiruvannamalai Nagar, Saravanampatti - Kalapatti Road,
Saravanampatti, Coimbatore, Tamil Nadu 641035, India
ravi@threatenedtaxa.org



www.threatenedtaxa.org

Article

Distribution, diet, and trophic level of Arvicanthis abyssinicus and Tachyoryctes
splendens around the area of recently extinct Ethiopian Wolf Canis simiensis on
Mount Guna, northwestern Ethiopia

— Hirpasa Teressa, Wondimu Ersino & Tadele Alemayo, Pp. 20539-20549

Communications

Seasonal composition of avian communities in different habitats of Harike Wetland,
a Ramsar site in Punjab, India
— Jagdeep Singh & Onkar Singh Brraich, Pp. 20550-20565

Temporal changes in species richness of waterfowl (Anseriformes) community in
D’Ering Memorial Wildlife Sanctuary, Arunachal Pradesh, India
— Tapak Tamir & Daniel Mize, Pp. 20566—20575

Reptilian assemblages in the wetlands of Amboli hill complex, northern Western
Ghats, Maharashtra, India during the monsoon season
— Sachinkumar R. Patil & Kiran Choudaj, Pp. 20576-20583

Butterfly diversity and composition at Chemerong Amenity Forest, Terengganu,
Malaysia

— Muhammad Hafiz Sulaiman, Abdul Munir Mohd Zaki, Geok Chin Yap, Nur Atiga
Aniruddin & Ju Lian Chong, Pp. 20584-20596

Ecological niche modeling for reintroduction and conservation of Aristolochia
cathcartii Hook.f. & Thomson (Aristolochiaceae), a threatened endemic plant in
Assam, India

— Bhaskar Sarma & Bhaben Tanti, Pp. 20597-20605

New host plant records of Fig Wax Scale Ceroplastes rusci (Linnaeus, 1758
(Hemiptera: Coccomorpha: Coccidae) from India
— Arvind Kumar & Renu Pandey, Pp. 20606—20614

Seasonal variations influencing the abundance and diversity of plankton in the
Swarnamukhi River Estuary, Nellore, India

— Krupa Ratnam, V.P. Limna Mol, S. Venkatnarayanan, Dilip Kumar Jha, G. Dharani &
M. Prashanthi Devi, Pp. 20615-20624

Short Communications

First record of Prosoponoides Millidge & Russell-Smith, 1992 (Araneae: Linyphiidae)
from India, with the description of a new species
— Anusmitha Domichan & K. Sunil Jose, Pp. 20625-20630

Rediscovery of Platerus pilcheri Distant (Hemiptera: Reduviidae), a forgotten assassin
bug from India, with comments on its range extension

— H. Sankararaman, Anubhav Agarwal, Valérie A. Lemaitre & Hemant V. Ghate,

Pp. 20631-20636

First Indian DNA barcode record for the moth species Pygospila tyres (Cramer, 1780)
(Lepidoptera: Crambidae: Spilomelinae) distributed in Asia and Australia
— Aparna S. Kalawate, A. Shabnam & K.P. Dinesh, Pp. 20637-20642

First record and description of female Onomarchus leuconotus (Serville, 1838)
(Insect: Orthoptera: Tettigoniidae) from peninsular India
— Sunil M. Gaikwad, Yogesh J. Koli & Gopal A. Raut, Pp. 20643-20647

New records of odonates (Insecta: Odonata), Archibasis oscillans Selys, 1877 and
Merogomphus tamaracherriensis Fraser, 1931 from Maharashtra, India
— Akshay Dalvi & Yogesh Koli, Pp. 20648-20653

A checklist of dragonflies & damselflies (Insecta: Odonata) of Kerala, India
— Sujith V. Gopalan, Muhamed Sherif & A. Vivek Chandran, Pp. 20654-20665

The Journal of Threatened Taxa (JoTT) is dedicated to building evidence for conservation globally by
OPEN ACCESS publishing peer-reviewed articles online every month at a reasonably rapid rate at www.threatenedtaxa.org.

® All articles published in JOoTT are registered under Creative Commons Attribution 4.0 International License
@ unless otherwise mentioned. JoTT allows allows unrestricted use, reproduction, and distribution of articles in
-l any medium by providing adequate credit to the author(s) and the source of publication.
ISSN 0974-7907 (Online) | ISSN 0974-7893 (Print)
February 2022 | Vol. 14 | No. 2 | Pages: 20539-20702

Date of Publication: 26 February 2022 (Online & Print)
DOI: 10.11609/jott.2022.14.2.20539-20702

Aldama macbridei (Heliantheae: Compositae): notes on its distribution and
vulnerable habitats in central Peru
— Daniel B. Montesinos-Tubée & Federico Garcia-Yanes, Pp. 20666—20671

Lichens and animal camouflage: some observations from central Asian ecoregions
— Mahmood Soofi, Sandeep Sharma, Barbod Safaei-Mahroo, Mohammad Sohrabi,
Moosa Ghorbani Organli & Matthias Waltert, Pp. 20672—-20676

Notes

First photographic evidence of Asiatic Black Bear Ursus thibetanus in Kaziranga Tiger
Reserve, India

— Priyanka Borah, Jyotish Ranjan Deka, Mujahid Ahamad, Rabindra Sharma, Ruchi
Badola & Syed Ainul Hussain, Pp. 20677-20679

First record of Small Minivet Pericrocotus cinnamomeus (Aves: Passeriformes:
Campephagidae) from Kashmir, India
— Zakir Hussain Najar, Bilal A. Bhat & Riyaz Ahmad, Pp. 20680-20682

Cotesia anthelae (Wilkinson, 1928) (Hymenoptera: Braconidae) a natural parasitoid
of Cirrochroa thais (Fabricius, 1787) (Lepidoptera: Nymphalidae), first report from
the Oriental region

— Ankita Gupta & P. Manoj, Pp. 20683-20685

Melastoma imbricatum Wall. ex Triana (Melastomataceae): a new addition to the
flora of Manipur, India

— Rajkumari Jashmi Devi, Deepashree Khuraijam, Peimichon Langkan & Biseshwori
Thongam, Pp. 20686—-20688

Geodorum laxiflorum Griff. (Orchidaceae), a new distribution record for Maharashtra
state of India

— Ashish Ravindra Bhoyar, Swapnil Nandgawe, Syed Abrar Ahmed & Saduram Madavi,
Pp. 20689-20691

Photographic record of Armillaria mellea a bioluminescent fungi from Lonavala in
Western Ghats, India
—Swanand R. Patil & Shubham V. Yadav, Pp. 20692-20694

Response & Reply

Correction to Catalogue of herpetological specimens from Meghalaya, India at the
Salim Ali Centre for Ornithology and Natural History (SACON)

— Pandi Karthik, Pp. 20695-20697

Reply to the “Correction to Catalogue of herpetological specimens from Meghalaya,
India at the Salim Ali Centre for Ornithology and Natural History (SACON)” by P.
Karthik

—S.R. Chandramouli, R.S. Naveen, S. Sureshmarimuthu, S. Babu, PV. Karunakaran &
Honnavalli N. Kumara, Pp. 20698-20700

Book Review

Conservation Kaleidoscope: People, Protected Areas and Wildlife in Contemporary

India
— L.A.K. Singh, Pp. 20701-20702
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