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ABSTRACT

Tasek Bera, Pahang is recognised as an important international wetlands area under
The Ramsar Convention since 1994. Butterfly surveys were conducted during the 2014
Biodiversity Inventory Programme in two sampling occasions: 7"-13"™ May and 13%-19®
August. The objective of this survey is to document the butterfly (Lepidoptera: Papilionoidea)
species diversity for future management and conservation. A total of 289 butterflies were
collected, 125 species from five families were identified from both sampling occasions.
Nymphalidae (48%) is the most diverse family, followed by Lycaenidae (23%), Pieridae
(15%), Papilionidae (12%) and Riodinidae (2%). Among the 125 species recorded, 57 species
were recorded in May, 39 species in August and 29 species in both sampling occasions. More
species of The reported families Namphalidae covered 33%, Papilionidae 10%, and Pieridae
57% biodiversity of butterflies of Kohat.The reported families Namphalidae covered 33%,
Papilionidae 10%, and Pieridae 57% biodiversity of butterflies of Kohat.Lycaenidae, Pieridae
and Papilionidae were recorded in May compared to August. Conversely, Nymphalidae
species recorded in August was nearly double the number of species recorded in May. The
availability of host and nectar plants might be one of the factors that affect the butterfly
diversity. The present list of butterfly is not exhaustive, therefore prolonged surveys using
various sampling methods are recommended to update the butterfly checklist of Tasek Bera
Ramsar Site.
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INTRODUCTION

Butterflies consist of two main superfamilies: Papilionoidea and Hesperioidea.
Papilionoidea is commonly known as true-butterflies which composed of five
families: Papilionidae, Lycaenidae, Nymphalidae, Pieridae and Riodinidae.
Hesperioidea comprises of only one family, Hesperiidae, commonly known
as skippers. According to Corbet and Pendlebury (1992) and Kirton (2014),
Malaysia is rich in butterfly diversity with more than 1000 species. Butterflies
utilise wide range of habitats such as tropical rainforest, peat swamp forests,
freshwater swamp forests, rivers and streams, and others. Butterflies also
plays significant role in the ecosystem as pollinators (Fatimah, 2006) and act
as other important elements in the food chain. Due to their sensitivity toward
environmental changes and habitat degradation, butterflies are known as the
environment indicators (Novak & Severa, 2000, Intachat et al. 2001).

Tasek Bera, located in the state of Pahang is the largest natural freshwater lake
in Peninsular Malaysia. In 1994, Tasek Bera was recognised as an important
international wetlands area under The Ramsar Convention (Wetland International
Malaysia, 2007; Mokbolhassan, 2014). Unfortunately, there has been no
published record of butterfly fauna for Tasek Bera Ramsar Site. Hence, this
study is carried out to document the butterfly species (Papilionoidea) diversity
for future management and conservation.

METHODOLOGY

This study was conducted in two sampling occasions: 7"—13" May and 13"—19"
August 2014 in conjunction with the 2014 Biodiversity Inventory Programme
conducted by the Department of Wildlife and National Parks (DWNP). Butterflies
were surveyed at the base camp, forest trail leading to base camp, forest adjacent
to the base camp and along the river. Butterflies were collected manually using
sweep net between 10 am to 4 pm daily. Rotten fruits such as watermelon and
banana were used as baits to attract the butterflies at random survey points. Each
butterfly specimen was exterminated by pressing its thorax and kept separately
in a triangular paper envelope. All specimens were stored in air-tight bags which
contained silica gel and naphthalene balls to prevent fungi and molds from
growing on the specimens. Identification of the butterflies was done by referring
to Flemming (1983), Yong (1983), Corbet and Pendlebury (1992), Otsuka (2001),
and Kirton (2014).
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Jaccard and Sorensen similarity indices (Krebs, 1999) were used to compare the
results from the two sampling occasions. These indexes were calculated based
on the presence and absence data. The range of similarity indices is between 0
(no similarity) to 1.0 (complete similarity). Besides that, the Shannon-Wiener
index was used to measure the species diversity for this survey (Magurran, 2004).
The species accumulation curve and sampling completeness of this survey were
determined using EstimateS (Colwell, 2013). The sampling completeness was
calculated using the number of species detected during the sampling period
divided by the mean of abundance coverage based estimator of species richness
(ACE mean). The result of the sampling completeness is presented in percentage
format (Figure 2). The number of samples collected for each species was used
as the raw input data for EstimateS analysis.

RESULTS AND DISCUSSIONS

This study provides the first checklist of butterfly fauna for Tasek Bera
Ramsar Site, since there has been no published record for this area. A total of
289 specimens were collected from the survey which belongs to 125 species
representing five families and 17 subfamilies (Table 1). Family Nymphalidae is
the most diverse family comprising of 60 species (48%), followed by 29 species
of Lycaenidae (23%), 18 species of Pieridae (15%), 15 species of Papilionidae
(12%) and three species of Riodinidae (2%). Out of the 125 species, the Green
Dragontail, (Lamproptera meges virescens) is the only species listed as protected
species under the Wildlife Conservation Act 2010 (Act 716) (Figure 1).

Table 1 List of butterfly species according to family and subfamily recorded
at Tasek Bera Ramsar Site, Pahang over the two sampling occasion.

No. FAMILY
Subfamily
Species
PAPILIONIDAE

Papilioninae
Graphium agamemnon
Graphium antiphates
Graphium delessertii

Graphium doson evemonides

A

Graphium euryplus

Continued
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Table 1 Continued

10.
11.
12.
13.
14.
15.

16.
17.
18.
19.
20.

21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.

32.
33.
34.
35.

Graphium evemon eventus
Graphium sarpedon luctatius
Lamproptera meges virescens #
Pachliopta aristolochiae asteris
Papilio memnon agenor
Papilio nephelus nephelus
Papilio nephelus sunatus
Papilio polytes

Papilio prexapes prexapes

Paranticopsis delessertii

NYMPHALIDAE
Nymphalinae

Junonia orithya wallacei
Junonia hedonia ida
Rhinopalpa polynice
Hypolimnas bolina bolina

Parathyma pravara helma

Danainae

Danaus melanippus hegesippus
Parantica aspasia

Ideopsis similis persimilis
Ideopsis vulgaris macrina

Idea stolli logani

Mycalesis fusca fusca
Moycalesis patiana patiana
Mpycalesis intermedia distanti
Euploea eyndhovii gardineri
Euploea mulciber

Euploea radamanthus radamanthus
Limenitidinae

Athyma kanwa kanwa

Athyma pravara helma

Moduza procris milonia

Lebadea martha malayana

Continued
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36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

57.

58.
59.
60.

61.
62.

63.
64.

Bassarona recta monilis
Bassarona teuta goodrichi
Bassarona dunya dunya
Sophia evelina compta
Lasippa heliodore dorelia
Lasippa tiga siaka

Lexias canescens pardalina
Lexias pardalis dirteana
Neptis duryodana nesia
Neptis hylas

Neptis leucoporos cresina
Neptis nata gononata
Pantoporia aurelia aurelia
Pantoporia hordonia hordonia
Pantoporia sandaka sandaka
Tanaecia godartii asoka
Tanaecia iapis puseda
Tanaecia lepidea matala
Tanaecia munda waterstradti
Tanaecia palguna consanguinea

Tanaecia pelea pelea

Apaturinae

Euripus nyctelius euploeoides

Biblidinae
Laringa castelnaui
Ariadne isaeus isaeus

Ariadne merione

Cyrestinae

Cyrestis nivea nivalis

Chersonesia rahria rahria

Satyrinae
Amathusia friderici utana

Coelites euptychioides

Continued
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Table 1 Continued

65.
66.
67.
68.
69.

70.
71.
72.
73.
74.
75.

76.
77.
78.

79.
80.
81.
82.
83.
84.
85.
86.
&7.
88.

&9.
90.

Yothima baldus newboldi
Ypthima fasciata

Ypthima savara

Elymnias hypermnestra tinctoria

Elymnias penanga penanga

Heliconiinae

Cethosia hypsea hypsina
Vindula dejone
Cirrochroa emalea
Cirrochroa orissa
Cupha erymanthis lotis

Terinos terpander robertsia

RIODINIDAE
Nemeobiinae

Taxila haquinus
Zemeros flegyas

Abisara savitri savitri

LYCAENIDAE
Polyommatinae

Udara cyma

Nacaduba curara
Prosotas aluta nanda
Prosotas dubiosa lumpura
Jamides celeno aelianus
Jamides pura pura

Caleta elna

Caleta roxus

Celastrina puspa

Ionolyce helican

Theclinae

Arhopala aedias agois

Arhopala agesilaus gesa

Continued
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91.
92.
93.
94.
95.
96.
97.
98.
99.

100.

101.
102.
103.
104.
105.
106.

107.

108.
109.
110.
I11.
112.
113.
114.
115.
116.

Arhopala anthelus graham
Arhopala aurea

Arhopala democritus
Arhopala hypomuta hypomuta
Arhopala myrzala lammas
Arhopala pseudomuta
Dacalana vidura

Loxura cassiopeia cassiopeia

Zeltus amasa

Miletinae

Allotinus corbeti

Lycaeninae

Catochrysops panormus
Drina maneia

Drupadia ravindra moorei
Drupadia theda
Hypolycaena erylus

Lycaenopsis haraldus haraldus

Curetinae

Curetis santana malayica

PIERIDAE
Pierinae

Appias cardena perakana
Appias indra plana

Appias nero figulina
Appias paulina distanti
Leptosia nina malayana
Pareronia anais

Pareronia valeria lutescens
Cepora gull

Delias hyparete metarete

Continued
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Table 1 Continued

117. Phrissura cyris
118. Saletara Liberia
Coliadinae
119. Eurema andersonii andersonii
120. Eurema blanda
121. Eurema hecabe contubernalis
122. Eurema lacteola lacteola
123. Eurema nicevillei
124. Eurema sari sodalis
125. Gandaca harina distanti

# Protected species under the Wildlife Conservation Act 2010 [Act 716]

Figure 1 Green Dragontail (Lamproptera meges virescens), the only protected species under
the Wildlife Conservation Act 2010 (Act 716) recorded during the sampling period in May and
August 2014. Note: The portion of the right hind-wing is missing.
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During the two sampling occasions, a total of 125 species were recorded in which
57 species were collected in May, 39 species in August and 29 species recorded
in both months. The overall species diversity at Tasek Bera Ramsar Site is
considered high. The Shannon-Wiener index (H”) for May sampling occasion was
3.79 while index for August was 3.5. The H’ value slightly decreased from May
to August 2015. The Sorensen similarity coefficient for the 125 species recorded
from both sampling occasions is 0.38, whereas the Jaccard similarity coefficient
is 0.23. The similarity coefficient is below 0.4 which indicate the similarity of
species captured in May and August is considered low. More species of The
reported families Namphalidae covered 33%, Papilionidae 10%, and Pieridae
57% biodiversity of butterflies of Kohat.The reported families Namphalidae
covered 33%, Papilionidae 10%, and Pieridae 57% biodiversity of butterflies of
Kohat.Lycaenidae, Pieridae and Papilionidae were recorded in May compared
to August (Figure 2). Conversely, Nymphalidae species recorded in August was
nearly double the number of species recorded in May. According to Ehrlich
and Raven (1964), Novak and Severa (2000), Corlett (2004), Koh et al. (2004),
and Fatimah (2006) many adult butterflies and caterpillars are specialised as
they live on nourishment obtained from only a few plant species, belonging to
the same family. The availability of host and nectar plants might be one of the
factors that caused the differences in butterfly diversity for May and August.
Unfortunately, no data on rainfall, habitat changes or tree flowering events were
recorded throughout the sampling period. Hence, there is no solid evidence to
explain the differences between the two sampling occasions.

PERCENTAGE OF BUTTERFLIES RECORDED ACCORDING TO FAMILY

70% 65%

60% -

50% ® 1st Sampling
9“-;9 40% 369 Occasion
Eg . (May 2014)
£ 7 30% = ® 2nd Sampling
a B 18% - Occasion

20% l (August 2014)

8% 10%
0,

0%
Papilionidae  Pieridae  Nymphalidae Lycaenidae Riodinidae
Butterfly Families

Figure 2 Comparative percentage of butterfly species according to family recorded in
May and August 2014.
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According to Corbet and Pendlebury (1992), a total of 776 Papilionoidea butterfly
species are found in Peninsular Malaysia. In this study, 16.1% (125 species)
of the total known Papilionoidea species were collected and recorded within
the study area. The species accumulation curve for both sampling occasions
were illustrated (Figure 3) to assess the sampling completeness using expected
number of species [S(est)] and abundance coverage based estimator value [ACE]
generated by EstimateS. The abundance coverage based estimator value for
May is 141.66 and 135.62 in August. Based on the two graphs, the steep slope
indicated that large fraction of the species diversity remains to be discovered,
as the sampling days increase the graph goes flatter to the right. Even though
the study recorded high diversity of butterflies, but the percentage of sampling
completeness indicated that prolonged survey will allowed us to discover more
species. Hence, a longer sampling period covering a wider area would likely
provide a better representation of the butterfly fauna richness in Tasek Bera
Ramsar Site particularly.
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Figure 3 The species accumulation curve for both sampling occasions to assess the species
richness from the results of sampling.
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CONCLUSION

This study recorded high diversity of butterflies (Papilionoidea) in Tasek Bera
Ramsar Site with a total of 291 specimens representing 125 species from 17
subfamilies and five families. The high butterfly diversity is also indicative
of a diverse flora as well. As the number of butterfly species is expected to
decrease with the reduction of host plants (Koh ez al. 2004), this area should be
well protected against over-exploitation to sustain the butterflies biodiversity.
The present list of butterfly is not complete, hence prolonged surveys using
various sampling methods are recommended to update the butterfly checklist.
Unfortunately, no similar study on butterflies is available for a comparative
evaluation of the present results from any of the other freshwater swamp forests
that exist in Malaysia. Hence, it is suggested that butterfly surveys should be
carried out at other freshwater swamp forests of Malaysia, such as Tasik Chini,
Pahang and the Sedili River, Johor for a comparative evaluation of butterfly
ecology.
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