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The Butterfly Community in Is. Guleopdo, Korea and the Dominance
of the Endangered Species Argynnis nerippe

Sung-500 Kim', Cheol-Min Lee™* and Tae-Sung Kwon®

Research Institute for East Asian Environment and Biology, 293-27, Amsa 3 dong, Gangdong-gu, Seoul
'Division of Forest Ecology, Korea Forest Research Institute, 57 Hoegi-ro, Dongdaemun-gu, Seoul

ABSTRACT: Although Guleopdo is small island of only 1.71 km?, the endangered butterfly species, Argynnis nerippe, is abundant there.
This study was carried out to estimate the abundance of A4. nerippe in Guleopdo, using quadrate, mark-recapture, and line-transect
methods. Although the study was insufficient, the population size was estimated at 4,467 to 6,700 larvae and approx. 1,000 adults. 4.
nerippe was the most abundant among butterfly species in Guleopdo, and it comprised 32% of the total butterflies. A total of 28 butterfly
species were observed in this study, and 3 species of these species were migrating species. When the abundance of A. nerippe throughout
the country during the period from 1938 to 2010 was studied, we found that it decreased abruptly in the 2000s. Presently, 4. nerippe
inhabits a few locations in the mid-northern region and western islands. The relatively high numbers of 4. nerippe in Guleopdo was due
to conservation of natural grasslands and grazing of livestock, which provides adequate habitat for this species.
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Fig. 1. Map of Guleopdo. Dotted lines indicate routes for adult
butterfly survey. Squares indicate quadrates for larva survey.
Larvae were found only in dark quadrate.

Fig. 2. Adult (a, b) and larva (c) of Argynnis nerippe, (b) Marked
adult.
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Table 1. The number of Argynnis nerippe observed and estimated by quadrate, line transect, and mark-recapture surveys. Observed

values of larvae were obtained in one of 3 quadrates (100 m?, see
in route |, in which most adults (98%) were observed

Fig. 1). The total number of larvae was estimated from a grassland area

Larvae Adult
Quadrat survey Line transect survey Mark-recapture survey .
Date - Estimated
. Estimated Marked Recaptured
Observed Estimated Observed

Male Female Male Female Male Female Male Female Total
May 4 2 4,467 0
May 27-29 3 6,700 0
June 29 32 27 0 1,094 0 1,094
July 22-23 191 152 39 81 21 2 0 - - -
September 4 11 0 11 0 4 0 0 - - -
September 29-30 7 0 7 - - -
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Table 2. Butterflies observed in Guleopdo from March to September in 2010 using the line-transect method. Asterisks indicate newly
observed species in Guleopdo and crosses indicates larvae. Habitat (larvae), GL: grassland, FE: forest edge, and Fl: forest inside. Distribution
pattern, N: Northern species, M: Miscellaneous species, and S: Southern species

. March Ma June Jul September September Route ... Distribution
Species name 29 27-2y8 29 22-2y3 104-5 59-30 p o ol % Habitat
Papilionidae
Papilio xuthus 1 6 11 6 16 8 24 32 GL M
Papilio bianor 1 1 2 2 0.3 FI M
Pieridae
Colias erate 2 12 1 15 1 16 2.1 GL M
Pieris rapae 4 7 1 11 3 14 18 GL M
Pieris canidia 1 1 0.1 FE M
Pieris melete 2 2 2 0.3 FE M
Eurema brigitta™ 1 1 1 0.1 GL S
Lycaenidae
Rapala caerulea 1 1 1 0.1 FE M
Niphanda fusca 3 1 2 3 04 FE M
Zizeeria maha 2 12 15 25 47 7 54 71 GL S
Celastrina argiolus 3 3 7 7 0.9 FE M
Everes argiades 5 16 12 19 18 37 49 GL M
Favonius sp.* 1 1 1 0.1
Nymphalidae
Argynnis sagana 9 9 9 1.2 GL M
Argynnis nerippe 32 191 6 236 4 240 316 GL M
Argyreus hyperbius* 1 1 1 0.1 GL S
Polygonia c-aureum* 10 10 10 13 GL M
Cynthia cardui 9 8 1 9 1.2 GL M
Vanessa indica 3 1 2 3 0.4 GL M
Hestina assimilis 1+ 1 1 1 2 0.3 FI S
Ypthima multistriata* 27 22 5 27 36 GL M
Minois dryas 11 14 3 17 22 GL M
Melanargia epimede 24 8 31 1 32 42 GL N
Melanitis leda* 1 1 1 0.1 GL S
Danaus chrysippus* 1 1 1 0.1 GL S
Hesperiidae
Daimio tethys 2 2 2 0.3 FE M
Ochlodes subhyalina 2 24 26 26 3.4 GL M
Parnara guttata 3 138 75 100 116 216 28.5 GL S
Species richness 1 5 10 16 10 13 24 18 28
Abundance 1 12 78 326 190 152 573 186 759
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Table 3. Butterfly communities observed at 11 sites. Habitat, GL: grassland, FE: forest edge, FI: forest inside. Distribution pattern, N:
Northern species, M: Miscellaneous species, S: Southern species. Values indicate proportion (%) of abundance (dominant species) or

species (distribution pattern and habitat) in each category.

Distributi
Location Dominant species istribution Habitat
Site Year pattern Landscape
Latitude Longitude First Second N M GL FE FI
Girinmyeon 2010 37°58° N 128°29" E Clossiana perryi (25)  Minois dryas (23) 29 67 63 38 0 Grassland

Sangnammyeon 2010 37°54" N 128°10" E Colias erate (14)

N
2007 37°48° N 128°27" E Papilio maackii (12)
N

S
4
Polygonia c-aureum (13) 30 67 3 44 42 14 Grassland
0
7

Eulsudong Pieris napi (12) 43 57 33 41 26 Forest
Gwangneung 2010 37°45"N 127°10" E Libythea celtis (30) Argynnis paphia (13) 23 71 21 38 41 Forest
Aengmubong 22(())(2)26- 37°45° N 126°55" E Celastrina argiolus (8) Minois dryas (8) 25 70 5 33 30 37 Forest
Gyebangsan 2006 37°43"N 128°27" E Lethe diana (32) Luehdorfia puziloi (12) 43 55 2 32 42 26 Forest
Samcheok 2010 37°26" N 129°09" E Everes argiades (11)  Celastrina argiolus (11) 9 80 11 57 36 Bfglr::td
Guleopdo 2010 37°11°N 125°58" E Argynnis nerippe (32) Parnara guttata (29) 5 70 26 70 22 7 Grassland
Namhae 2010 34°46°N 127°57" E Eurema hecabe(22) Polygonia c-aureum (21) 0 74 26 48 41 12  Forest
Duryunsan 2009 34°28° N 126°38" E Polygonia c-aureum (17) Celastrina argiolus (12) 6 67 27 53 31 16 Forest
Andeokgyegok 2010 33°15°N 126°21" E Daimio tethys (13) Pseudozizeeriamaha(12) 6 56 38 56 28 16  Forest
20 2L | 7oA 243 573704, 277 ol A 18% 1867)A) 7} oo [ No. of observed site
TREYT S =043, d0= 1, P>005) Aol g Ho g o e o o sy
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sho M EL o] BeMBhe Fig. 33} 2}, Sho g EHL) g
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Fig. 3. Number of sites and standardized values of Argynnis
nerippe during 4 study periods: 1938-1955 (Seok, 1973), 1955-1975
(Kim, 1976), 1977-1996 (Park and Kim, 1997), 2007-2010 (Kim,
unpublished observation). The most common species in 4 study
periods are Pieris rapae (1938-1955), Polygonia c-aureum
(1955-1975), Celastrina argiolus (1977-1996), and Celastrina
argiolus (2007-2010).
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Appendix 1. Butterflies observed in Guleopdo. Habitat, GL: grassland, FE: forest edge, Fl: forest inside. Distribution pattern, N: Northern
species, M: Miscellaneous species, S: Southern species. Data of Bae et a/. (2009) is unpublished observation

S T Paik et al. Paek et al. Lee Baeetal. Present study Habitat Distribution
(1994) (2000) (2003) (2009) (2010) pattern

Papilionidae
Papilio xuthus O O O GL M
Papilio macilentus O O FE S
Papilio bianor @) O O FI M

Pieridae
Eurema hecabe O GL S
Colias erate @) O O GL M
Pieris rapae @) O GL M
Pieris canidia @) O FE M
Pieris melete O O O FE M
Eurema brigitta O GL S

Lycaenidae
Rapala caerulea O O FE M
Fixsenia w-album O FE N
Fixsenia eximia @) FE N
Lycaena phlaeas O O GL M
Niphanda fusca O O FE M
Lampides boeticus @) GL S
Zizeeria maha @) O O GL S
Celastrina argiolus @) O FE M
Everes argiades O O GL M
Favonius sp. O

Nymphalidae

Argyronomelaodice @) GL M

Argynnis sagana O O O GL M
Argynnis nerippe @) O GL M
Argyreus hyperbius O GL S
Limenitis helmanni O FE M
Neptis sappho O FE M
Polygonia c-aureum O GL M
Cynthia cardui O O GL M
Vanessa indica O O O GL M
Dichorragia nesimachus O FI S
Hestina assimilis O O O FI S
Ypthima multistriata O GL M
Ypthima amphithea O O GL M
Minois dryas O O O GL M
Melanargia epimede O O GL N
Melanitis leda O GL S
Danaus chrysippus O GL S

Hesperiidae
Daimio tethys @) @) O FE M
Thymelicus sylvaticus @) GL M
Ochlodes subhyalina O O GL M
Parnara guttata O O GL S
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