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ABSTRACT

We surveyed the biodiversity of lepidopterous insects in Jindo Island using UV bucket trap in July 2016 to determine
the relationship between surrounding environment and ecosystem in order to contribute to biodiversity conservation
and management of coastal islands in Korea. Based on our survey results, a total of 262 lepidopterous insect species
in 16 families were collected from Jindo Island. Members belonging to families Noctuidae and Geometridae made
up approximately half of the total species (86 species [32.82%] in Noctuidae and 44 species [16.79] in Geometridae).
There were 29 species (11.07%) belonging to Crambidae and 28 species (10.69%) belonging to Pyralidae. As a
result of all collections based on previous literature and this study, a total of 730 species belonging to 34 families
were collected from Jindo Island, including 33 protected species, 242 species (33.15%) belonging to Noctuidae (the
most abundant), 124 species (16.99%) belonging to Geometridae, 79 species (10.82%) belonging to Crambidae,
and 65 species (8.90%) belonging to Pyralidae. The most frequently collected species was Lamoria glaucalis in this
syudy. Our results on the diversity of lepidopterous insects will provide basic information for future investigation on
diverse changes in the ecosystem of Jindo Island, Korea.
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INTRODUCTION

Jindo Island is the third largest island and located in prov-
ince of Jeollanam-do in South Korea. The island is the
principle island among the cluster of 230 islets in the south
western part of the Korean peninsula. The island has many
park reserves like the Dadohae National Marine Park, his-
torical relics and sites. According to the weather data from
Haenam meteorological station closest to the investigation,
the average temperature for the year is 14.4°C, and the mean
annual precipitation is 1,360.2 mm (average last 30 years,
National Weather Service) (Korea Meteorological Adminis-
tration, 2013).

National Institute of Enviromental Research (2012a,
2012b, 2012c¢, 2012d, 2012¢, 2012f) studies on the insect
fauna on Jindo Island reported 671 species belonging to
108 families of 12 Orders and identified 412 species of 28
families in lepidopterous insects. Also Sohn et al. (2005) are

reported a total of 573 lepidopterous species belonging to
37 families. The objective of the present study was to clar-
ify insect fauna from Jindo Island. The results of this study
might offer distinctive information for biodiversity conser-
vation and management of coastal islands in Korea. We fo-
cused on lepidopterous insect fauna to provide basic infor-
mation for future research studies to investigate the causes
of diverse changes in the ecosystem of Jindo Island.

MATERIALS AND METHODS

Since insects have diversified habitats and behavioral habits,
we used as many different collection methods as possible
according to the characteristics of adults of each taxonomic
group. This research targeted samples caught by installing
UV bucket trap. To collect lepidopterous insects in the entire
Jindo Island, one circular 12 W UV bucket trap powered by
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12 V battery (Bioquip, Rancho Dominguez, CA, USA) was  tem. Lepidopterous insects caught in the trap were collected
installed in a spot. UV bucket traps were installed at 6 sites the next day. They were killed by ethyl-acetate and KCN.
(Fig. 1) where insects could be collected automatically. Col- Insect specimens were classified at family level. They
lecting activities were focused on lepidopterous insects that ~ were identified based on the description in the ‘Checklist of
occupied the largest taxa among insects of the forest ecosys- Korean Insects (Paek et al., 2010).
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Site Habitat types Date GPS coordination
1 Geubchisan Small hilly area, coniferous forest (pine tree) 6-7 Jul 2016 34°24’48.80”N, 126°06’14.58"E
2 Jiryeoksan Mixed forest 6-7 Jul 2016 34°26’23.81”N, 126°08'51.67"E
3 Cheondungsan Small hilly area, coniferous forest (pine tree) 7-8 Jul 2016 34°21’37.76"N, 126°10’30.93"E
4 Cheomchalsan-1 Coniferous forest (pine tree) 7-8 Jul 2016 34°27'41.63”N, 126°19’28.18"E
5 Cheomchalsan-2 Mixed forest 8-9 Jul 2016 34°28’40.31”N, 126°19’52.83"E
6 Godusan Small hilly area, coniferous forest (pine tree) 8-9 Jul 2016 34°31’25.54”N, 126°17'31.49"E

Fig. 1. Study areas and dates of field survey in Jindo Island.

Fig. 2. Taxonomic group composition of the lepidopterous insect on Jindo (left, surveys; right, all the collections).
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RESULTS AND DISCUSSION

Taxonomic composition

From the surveys, a total of 262 insect species belonging to
16 families were collected from Jindo Island. Members of
Noctuidae and Geometridae made up approximately half of
the total species. There were 86 species (32.82%) belonging
to Noctuidae and 44 species (16.79) belonging to Geomet-
ridae. There were 29 species (11.07%) beloinging to Cram-
bidae and 28 species (10.69%) belonging to Pyralidae. As
a result of all collections based on literature and this study,
730 species beloinging to 34 families were identified for
Jindo Island, including 33 protected species. There are 242
species (33.15%) belonging to Noctuidae, which is the most
abundant in the collections. There are 124 species (16.99%)
belonging to Geometridae, 79 species (10.82%) belonging
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to Crambidae, and 65 species (8.90%) belonging to Pyrali-
dae (Table 1, Fig. 2, Appendix 1).

In the 6 study sites of this study, Jiryeoksan (S2) showed
the highest species diversity with 268 individuals (141 spe-
cies), followed by Geubchisan (S1) with 236 individuals (99
species), Godusan (S6) with 155 individuals (89 species),
Cheondungsan (S3) with 155 individuals (79 species), Che-
omchalsan-2 (S5) with 119 individuals (69 species), and
Cheomchalsan-1 (S4) with 118 individuals (69 species). For
individuals collected, there were 766 individuals belonging
to Noctuidae, the largest family in Jindo Island, followed
by 452 individuals belonging to Pyralidae, 439 individuals
belonging to Crambidae, 370 individuals belonging to Geo-
metridae, and 185 individuals belonging to Notodontidae
(Appendix 1).

The most frequently collected species was Lamoria glau-

Table 1. The total number of lepidopterous insect species and individuals in the results of previous literatures and the present study

in Jindo Island

2012

2005 Total

2016 Relative
Family No. of No. of No. of No. of No. of No. of No. of No. of dominance
species individuals  species individuals species individuals species individuals (%)

Noctuidae 86 248 134 281 166 237 242 766 33.15
Geometridae 44 131 68 142 85 166 124 439 16.99
Crambidae 29 169 50 110 46 91 79 370 10.82
Notodontidae 22 82 18 42 24 61 31 185 4.25
Tortricidae 3 3 8 18 25 59 31 80 4.25
Oecophoridae - - 4 7 4 153 6 161 0.82
Brahmaeidae 1 1 1 1 1 1 1 2 0.14
Ctenuchidae - - 1 2 1 1 1 3 0.14
Zygaenidae - - 3 5 2 11 3 16 0.41
Limacodidae 8 12 6 25 9 30 10 67 1.37
Epiplemidae - - 2 3 2 2 2 5 0.27
Lasiocampidae 1 4 3 5 2 2 4 11 0.55
Saturniidae - - 3 4 2 2 4 6 0.55
Lecithoceridae - 1 1 1 5 2 6 0.27
Gelechiidae - - 1 1 11 34 12 35 1.64
Thyatiridae 3 14 7 12 5 6 7 32 0.96
Arctiidae 7 13 14 21 25 31 28 65 7.12
Sphingidae 12 36 21 50 25 36 29 122 3.97
Pyralidae 28 204 43 86 40 162 65 452 8.90
Lymantriidae 7 41 11 26 11 28 16 95 2.19
Bombycidae 1 2 - - 1 2 1 4 0.14
Cossidae - - 1 5 1 2 1 7 0.14
Drepanidae 6 44 5 14 9 14 11 72 1.51
Gracillariidae - - 1 1 1 1 1 1 0.14
Psychidae - - 2 4 - - 2 4 0.27
Yponomeutidae - - 1 1 1 43 3 45 0.41
Nolidae - - - - 1 1 1 1 0.14
Cochylidae - - - - 2 2 2 2 0.27
Stathmopodidae - - - - 1 1 1 1 0.14
Tineidae - - - - 1 1 1 1 0.14
Blastobasidae - - - - 2 4 2 4 0.27
Sessidae - - - - 1 1 1 1 0.14
Epicopeiidae - - - - 1 1 1 1 0.14
Thyrididae 4 7 3 5 3 6 4 18 0.55
Total 262 1,051 412 872 512 1,197 730 3,080
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Table 2. List of notable and legally protected lepidopterous insects from Jindo Island

Classfication

Species

Level I -
Level II -
Management of expotable species

Endangered species

Actias artemis, Actias gnoma, Ambulyx japonica koreana, Antheraea yamamai,

Comibaena tenuisaria, Dichomeris lespedezae, Dichomeris strictella, Endotricha parki,
Goniorhynchus exemplaris, Hedya auricristana, Hyposemansis albipuncta,

Lymantria dispar, Metaeuchrominus flavofascialis, Moma tsushimana, Oruza kunsuki,
Ourapteryx persica, Problepsis diazoma, Promalactis odaiensis, Pyrausta mutuurai,
Rhodoneura shini, Samia Cynthia, Sinomphisa plagialis, Teliphisa albifusa

Endemic species

Dichomeris lespedezae, Dichomeris strictella, Metaeuchrominus flavofascialis,

Oruza kunsuki, Promalactis odaiensis, Rhodoneura shini, Teleiodes yanyangensis,

Tornodoxa longiella

Korean red list -
IUCN red list -
Climate-sensitive indicator species

Macrauzata maxima, Marumba spectabilis

IUCN, International Union for Conservation of Nature.

calis in all collections. It was also the most dominant spe-
cies collected in this study. Other frequently caught species
were species beloinging to Noctuidae (including Hydrillodes
funeralis and Hydrillodes pacificus), Crambidae (including
Bradina geminalis, Pleuroptya chlorophanta, Herpetogram-
ma luctuosalis, and Tyspanodes hypsalis), and Pyralidae
(such as Herculia pelasgalis) (Appendix 1).

Protected species

There were no endangered species or government protected
species found in any of these samples. However, there were
four Endemic species and one climate-sensitive indicator
species (Table 2).

We enumerated the 730 insected species distributed in
Jindo Island based on the present study and previous liter-
atures. Further detailed studies including seasonal surveys
using other methods are needed to investigate insects in this
area for the purpose of biodiversity conservation and man-
agement of coastal islands in Korea.
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