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Estimation of Species Richness of Butterfly Community in the Gwangneung
Forest, Korea
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ABSTRACT : Species richness (number of species) of the butterfly community in the Gwangneung forest,
Korea, was estimated using data of the long-term butterfly monitoring, which had been carried out 291
times in the Korea National Arboretum or forest area of Gwangneung from 1998 to 2008. Abundance
of each butterfly species was monitored using the line-transact method. In the present study, 13,333
butterflies belonging to 112 species were observed. Species accumulation curve and species richness
was obtained using a software, EstimateS. The species accumulation curve shows an increase tendency
even at 291 survey times, implying the possibility of the presence of a few unfound species. However,
values of species richness estimated by the seven estimators were stabilized around 240-250 survey times.
Species richness estimated by the estimators ranged from 120 species to 141 species with 128 species
in average. However, the figure estimated by the previous studies since 1958 was 148 species. We estimated
the reasonable scale of species richness on the base of recent analysis on the change of butterfly species.
Species richness of the Korea National Arboretum was higher than that of natural forest and of plantation.
However, species richness of butterfly was not different between natural forest and plantation. It is likely
that increase of grasslands and habitat diversity in arboretum led to the increase of species richness
of butterfly community.

KEY WORDS : Insect, community, fauna, arboretum, global warming, grassland
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Fig. 1. Survey routes for butterfly monitoring in forest and
Korea National Arboretum of the Gwangneung forest.
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Table 1. Number of individuals of butterfly species observed in present study. The species were arranged from most abundant species
to rarest species (singleton). Frequency (Freq.)is number of surveys in which each species was observed(Continued)

Species No of ind. Freq. Species No of ind. Freq. Species No of ind. Freq.
Libythea celtis 3,275 174  Argyronome laodice 186 49  Lobocla bifasciata 926 35
Pieris melete 1,971 211 Papilio macilentus 183 56  Limenitis camilla 93 46
Argynnis paphia 623 86  Kaniska canace 163 93 Sephisa princeps 92 26
Polygonia c-aureum 557 79  Sasakia charonda 155 49  Neptis alwina 87 40
Pieris canidia 516 103 Limenitis helmanni 149 51  Neptis pryeri 87 49
Pseudozizeeria maha 430 36  Neptis philyra 128 40  Anthocharis scolymus 77 30
Erynnis montanus 372 65  Hestina assimilis 124 57  Parnara guttata 71 15
Neptis philyroides 366 77  Araschnia burejana 123 58  Luehdorfia puziloi 68 23
Neptis sappho 2900 117 Neptis speyeri 121 34  Limenitis doerriesi 63 31
Argyronome ruslana 255 33 Chitoria ulupi 112 38  Mycalesis gotama 58 22
Parnassius stubbendorfii 255 52 Daimio tethys 112 55  Tongeia fischeri 56 21
Minois dryas 223 26  Papilio bianor 105 48  Papilio xuthus 33 30
Japonica saepestriata 215 20  Thymelicus leoninus 105 19  Callophrys ferrea 51 26
Celastrina argiolus 213 77  Hestina persimilis 99 49  Pieris rapae 51 18
Dilipa fenestra 46 18  Lethe marginalis 23 13 Lasiommata deidamia 12 8
Ochlodes ochraceus 43 13 Colias erate 21 15  Damora sagana 11 10
Rapala caerulea 43 19  Lethe diana 20 9 Ninguta schrenckii 11 7
Neptis thisbe 41 19  Fabriciana adippe 19 7 Neptis themis 9 5
Mimathyma schrenckii 40 10 Favonius taxila 18 11 Vanessa indica 9 8
Papilio maackii 40 27  Antigius attilia 17 5 Aldania raddei 8 6
Ussuriana michaelis 40 20 Celastrina sugitanii 17 5 Limenitis sydyi 8 6
Everes argiades 37 12 Antigius butleri 16 8 Lycaena phlaeas 7 3
Japonica lutea 37 20 Fabriciana vorax 16 9 Satarupa nymphalis 7 4
Moycalesis francisca 34 18  Kirinia fentoni 15 4 Thymelicus sylvaticus 7 4
Atrophaneura alcinous 33 22 Parantica sita 15 6 Coreana raphaelis 5 3
Favonius orientalis 28 11 Ochlodes subhyalina 14 7 Favonius korshunovi 5 4
Ochlodes venatus 24 8 Wagimo signatus 13 7 Nymphalis xanthomelas 5 5
Apatura metis 23 15  Cynthia cardui 12 5 Favonius yuasai 4 1
Ypthima argus 4 4 Favonius cognatus 2 2 Chrysozephyrus brillantinus 1 1
Bibasis aquilina 3 2 Favonius ultramarinus 2 1 Dichorragia nesimachus 1 1
Chrysozephyrus smaragdinus 3 3 Gonepteryx aspasia 2 2 Fabriciana nerippe 1 1
Fixsenia pruni 3 2 Mellicta britomartis 2 1 Kirinia epimenides 1 1
Lycaeides argyrognomon 3 1 Ypthima amphithea 2 2 Limenitis amphyssa 1 1
Papilio machaon 3 3 Argyreus hyperbius 1 1 Lopinga achine 1 1
Pelopidas jansonis 3 3 Artopoetes pryeri 1 1 Melanargia epimede 1 1
Polygonia c-album 3 2 Bibasis striata 1 1 Nephargynnis anadyomene 1 1
Apatura iris 2 2 Brenthis daphne 1 1 Potanthus flavus 1 1
Sericinus montela 1 1
ehith w847} 39 ofslm FEUESL S8 e o= ek
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Fig. 2. Species accumulation curves of butterflies in natural forest (forest), plantation, arboretum, and total area (pooled). The curves

were obtained using Mau Tau method (Colwell et al., 2004).
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Table 2. Estimated species richness (number of species) of butterfly community in Gwangneung forest. Data of 291 butterfly surveys
from 1998 to 2008 was used for the estimation, which was carried out using EstimateS (Colwell, 2005)

Methods Mean 95% Lower 95% Upper SD
ACE 124 0.41
ICE 125 0.44

Chao 1 125 116 152 8.2

Chao 2 131 119 164 10.3

Jack 1 130 43

Jack 2 141 0.75

Bootstrap 120 0.2
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Fig. 3. Number of species estimated by seven methods in EstimateS (Colwell 2005). Data pooled from 3 study areas (natural forest,

plantation, and arboretum) was used for the estimation.
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