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Study on the Pattern and Ecological Variables of
Butterfly Species Diversity on 19 Uninhabited Islands
around Imja-myeon, Shinan-gun, Jeonnam, Korea

Jeong-Seop An and Sei-Woong Choi'*

Department of Biology, Mokpo National University, Muan 534-729, Korea
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Abstract - We investigated butterfly species diversity on nineteen uninhabited islands around
Imja-myeon, Shinan-gun, Jeonnam, Korea. A total of 14 species belong to 5 families were
identified. Species of Papilionidae were the most abundant with 5 species, followed by Lycaenidae
(4 species). A Lycaenid butterfly, Pseudozizeeria maha (K ollar), was the most dominant species on
the surveyed islands. The total number of species was the highest at island Daenorokdo (6 species).
To investigate the factors that determine butterfly diversity, we analyzed the relationships bet-
ween number of species and island area, distance from the largest island near by, and maximum
elevation. We found that island area (R?=0.413, p=0.003) was significantly correlated with butter-
fly diversity, but other variables such as distance from the largest island nearby and maximum
elevation were not correlated.
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o HelFgFdoz AejA F2 18] qFE #
A A7l R AR Fadt 7)%S 3st
31t} (Scoble 1992). =3t vin| = 323t ol e} 53¢
Aoz sl Am FH o] folEta 7|E ABIt F
F3te] 7] FW e djdt A mFolt Fo AMAA] w3
of ti3t ANw;Fo=z FLET 9ot (New 1997; Parmesan
et al. 1999; Parmesan 2003).

A kel H3E A= 197099 o] A-ell= g <
Al o] zFEA o=z o]|Fox growm (IEA 1934,
1936; +-f& 1935; 7] 1956; £} 1970), 1970y o] o]
AR L AARAYS] FHOoE o]FolH 7t Ao gt
AEA ARy} 2AF (A = 1970; 213 o] 1979,
T 1983; 1} S 1986; Al 3 1991). 731»} o] A =
% TeFAdell e T Al Ask A= vl F
ol o] Fof2]7] A|2bekedet. # (2000)= ‘& = A3
I sl Adell FE3 U] Foll S FE 2
o2 M WAy Hy 357} F23F g9lo=w 283}
7S Byslgon] Leeet al. (2008)2 D}o‘& %
(Orden)& dAoz A5 3 23 25 F 4+ A
A3 RERE A7t £33 A e AL &
ESs= 3‘4 = Choi and An(2011)-2 t=sisiA}== 3
A fral=e} FAEE diatoz vk Bz o
ste] zAbele] A 7o 7] F A WA o] Fadk At
g A3s dEaielt

Aepd= AgE 2] vnlitel] A3k A3

ZA9} Tkl of 4 W o4 A7)H o 2AbA
shol hule) FRsh $EA) AAT W 5
zAete] Aehde QR Ao ) px} 23 A
2A2E AFsdcH (3 3 2003; 7] ¢}
% 2004). 24143} o 40 Fe] )7} Aehd= Aw
5 A el MAsE ASs s, vv] 3 F
7 B A7) TRRE] 99714 o, o] A7 A4
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Fig. 1. Map of the surveyed uninhabited islands around island Imjado, Jeonnam, Korea. See Table 1 for name of each island number.
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W Eoz o] gFe] Tofst AAAE AFEH dAl= B AT 20119 7Y 18YRE 74 2097bA] A
ol dEAL AL F & ] Abe] glow, FE o e 2k YA dd 607 FlwA F 197 Fal
TARE 3 3=7) 3195meln, 55 §E Fofel EME WA e ofFoiArth ofF 197 =AM A A
164mel A 2243me] Al e ga gl o] Ae]  QkE Aol Fakel, m3tel, AFe), Ao %o,
A gape 1157} 3384 467% 20H% 62H%F 1¥% 532 HAele] oA, FE FEE w2E 1, a%E 2 oJx,
2Rze) F2rh felhgel HAASERRY Aol HE 2 defolx, m3e)e] ¥ nietrte)x, o) g,
SdstARE Ha) A B ghkw 2o shelA] {7 e, AR dkE, e AdE, drse, AxSE,
2 4 Qe Aegos PAH] ATH(F F 2011). 3 2v)Aw, GuAE, ol (Fig. 1),
< 2 2 S 3 48E 134 £ Sk # wl= 2 AedlA Wi 5ot sfetrtke A Zejrbd
Table 1. Summary of each surveyed uninhabited islands
. S . Distance fromisland Maximum elevation
Uninhabited islands Location Area(ha) Imjado (km) (m)
= N 35°7'45.8”
1. Gando (7t =) E 125°54'10.7” 1.3539 13.732 35
= N 35°8'15.9”
2. Kkokkaldol (7274 %= 1) E 126° 443.3" 1.8227 2551 35
N 35°812.7”
%% =4
3. Kkokkaldo2 (7272 = 2) E 126° 434.6” 0.2923 2.613 15
N 35°6'3”
=
4. Daenorokdo () =5 =) E 125°59'3.3" 31.6961 5.632 103
S N N 35°12'21.2"
5. Daebichido (v ¥] %] =) E 125°54'35 6 12.6874 17.062 103
N 35°5'50.1”
6. Daegseom (4] A1) E 126° 245.3" 0.3786 0.534 25
: = N 35°6'54.8”
7. Daetagido () €] o] =) E 126° 2'54.3" 24.2382 1.018 102
N 35°7'44.5”
] =
8. Myeongdo2 (4 = 2) E 196° 452" 0.4051 1.730 20
. N 35°7'52.1”
9. Barammakido (#} 2t o] =) E 126° 60.7" 1.5476 0.455 3?2
N 35°8'36.7”
10. Budo (¥-=) E 126°6'28.3" 1.1906 0.670 25
- N 35°5'32”
} 3}
11.Sanghwangdo (#} 3 =) E 126° 265" 3.3224 1173 40
N 35°5'49.8”
12. Sonorokdo (4~ == =) E 125° 58'56.9" 8.9460 5.903 69
- S N 35°12'39.1”
13. Sobichido (48] %] =) E 125°54'12.9” 4.9289 18.109 83
] N 35°7'45.4”
o =l
14. Eoyumido (o] 57| =) E 126° §4.1” 0.3273 0.275 12
N 35°86.7”
] =
15. Yeongdo (%3 = E 126° 421.1” 0.2010 2732 12
N 35°7'45.3”
"
16. Jakdo (2} =) E 126° 8'56.2” 3.1835 1.043 26
. N 35°6'0.7”
==
17. Jujukdo (=& =) E 126° 222 2 0.8033 1.109 50
- N 35°5'45.9”
18. Jukdo (Zx) E 126° 319" 0.1884 0.304 15
19. Hangdo (3} ) N 35" 443.6 1.1306 0.227 2

E 126°2'32.8”
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W] F wekAdel od
B7] S8t A WA, F
= F3ted 37 A4S AAEAC 9
B3y 28 (201)2 Fwsigdon, 9A
o]~ (Google. Inc. 2012) 2 o] 43}
A A3 gtz 7k itz e ARlR S
= EALe A z2 34l SPSS(ver. 19.
2 A}g3kelo(IBM Inc. 2010).

2
b P b

~

7E1l

o}

A A 1970e] g |2 5.19hac) 1, I 7
o 770 A2 WA o] lhaolsle]m, 7l A wWAe] 1
ha o] 4ol 4] 10ha o3}l 2h-& F-ql=Ao|et. 714 22
e =52 01884ha(1,884m)elw, 713 2 L o
=% 2 31.6961ha(316,961m?)o|c}. A=} Azl= 3
T 4.05km Hojx glom, 7} sk A F=E 7
2] 227me] 3, 7P "] Qe A2 AR|X == 18.109
km®Ho® gloh AP Ao Hid 1= oF 439mo|x,
=7} 7P e AL o fu|Ee}t == & 12me]
o, 127t 7P B AL desxe Yu|H s

103meo]c} (Table 1).

B AR B ¥ 53 114 14%e] vhjE #E, A
A, T4 3= =) 3} (Papilionidae) W= 52
g (Papilio xuthus), 71 zg] A v]ve] (P. macilentus),
kA v ua] (P. protenor), A)B]wyE] (P. bianor), A3 w4
"] ur] (Graphium sarpedon) 7} webwtet. 2lvhn) 3t (Pieri-
dag)= 2202 xghin] (Coliaserate), = 3I1}H] (Arto-
geia melete), F-dvin] 7 (Lycaenidag)= 452 by
Z 8] (Pseudozizeeria maha), =23 1}4] (Celastrina
argiolus), stHx-Hv}n] (Everes argiades), 33 v}n)
(Tongeia fischeri), vl®}u] 2} (Nymphalidag)s 2o
3] Z ] (Argyronome laodice), =2 un] (Argyn-
nis paphia), Z=viv] 7 (Hesperiidae) = FAhZ- =i
(Daimio tethys) 12 o] v}elytcl (Table 2).
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Table 2. Data of butterfly species observed at 19 uninhabited islands. See Table 1 for name of each island number

Family / Scientific name

Uninhabited island

/ Korean name 1 2 3 4 5

6

7 8 9 10 11 12 13 14 15 16 17 18 19

Papilionidae 3 g }n] 3}
Papilio xuthus & gh}u) (@} (€]
Papilio macilentus 7] 2] A v uH)
Papilio protenor Zu}A] v vn)
Papilio bianor #|v]us) ©
Graphium sarpedon ]t #)] v]v}1]
Pieridae 3vn] 3}
Colias erate =z jn] © ©
Artogeia melete 2231 1]
Lycaenidae A} 3}
Pseudozizeeria maha g} 54 uiH] ©)
Celastrina argiolus =2 1}n)
Everes argiades 9} B-4u0n)
Tongeia fischeri =] 3" 1}n) o O ©)
Nymphalidae ]2 }8] =}
Argyronome laodice 31 &1 1}H) (©)
Argynnis paphia 223z H1}4) ©
Hesperiidae &&hn] 3}
Daimio tethys $}x} 22 }n)

© 0

Q0

© 0

© © O €]

© 0

© 0
© 0

Total number of species 1 4 2 6 2
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Fig. 2. Relationship between number of butterfly species and islands
area (ha). Line equation: y=0.096x+1.92 (R?=0.413, P<

0.005).
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Fig. 3. Relationship between number of butterfly species and the
distance (km) from the largest island nearby, Is. Imjado.
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Fig. 4. Relationship between number of butterfly speciesand island’s
maximum elevation (m).

Table 3. The relationships between number of butterfly species and
three environmental variables (island area, distance from
the largest island nearby, Is. Imjado, and maximum eleva-

tion)
Factor N R? F-ratio P
Area 19 0.413 11.977 0.003
Distance fromisland Imja-do 19 0.027 0.468 0.503
Maximum elevation 19 0.123 2386 0.141

HWA o] 22 M= 2 AelA o #@ Fo v
7h AT ) F ek A WA 2] 394 y=
0.096x+1.92 (R?=0.413) 2.2 ‘}e}tc) (Fig. 2). YA =9}
72]7F 10km o]l A5 154 65714 vebgte
v 10km o] "ozl AMeM & 1~2%°] vu|7t &3
stod, dat=e} & Ao A AE Abele] AzlelE
Hhe|E sk ot BA X o7 fofgt Ay} vehtA] o
ore} (Fig. 3). 32 127} 100m o3¢l A& 1~4%
o] ytebk ot 100m o] 4ke] AelA e 2~6%-2] ynl7t
veht, Hx axe) vw|EE-e vE A} 9ot B
AFoz o3 A7) el st (Fig. 4).

A AR Aol 233 Un)e] 24 938 Ao
7 (r=0.643, p=0.003)7} sllom, dat=e} A2 (r=
0.164, p=0.503) @ A°] H 3= (r=0.351, p=0.141)+=
frolgh A7 vehdA] ekoket (Table 3).
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2 ZA FHEA M2 s o] (Capsella bura-
pastoris), #]®]ZL (Viola mandshurica), 7%= (Erigeron
annuus) 5-2] ZollA &4 b, =} o] it} (Oxalidaceae)
9] 7 o]ul (Oxalis corniculata) & = o] = 3} (7] 2002).
o $AE FERAUHE e Ade] LEshe
oFF EF Toz v Ay ¥ A 22 7t
Aatel 5 A4 W87k Bow, seldele A 2 4%
st U] £ stz xle] (Lespedeza bicolor), 124} (Sopho-
ra flavescens), Z (Pueraria lobata), ZA) 1) #}2] (Amorpha
fruticosa), wu]#}-g] (Indigofera kirilowii), o}7}A| v}
(Robinia pseudoacacia)Z #.om Al=d) (713} A 2012),
B 2AF AYelM = E3] IRHS HEAvE &
vtz de] Fxahe, sk FH Ete] AAY WE
AR A 0] Ebel| Abar, o E] Al7)el = WA St
(Sedum oryzfolium), v} < (Orostachys japonica), % 2]1]
= (Hylotelephium erythrostictum), 1} (Sedum satmen-
tosum) 52 HolAERZ o] g3l=d (3 A 2012), ¥
A AN = RZE 5 Ao

AuARv)E daliekat Adsieke] AR ARt
MA s Aoz el glor Wl Wbyt
(Lauraceag)] *=1}%-(Cinnamomum camphora)e} et}
X (Machilus thunbergii)& o] 83}, o] & AF=357}
we slek Aol HAgE (3 A 2012). = (1959)%
o] Fo| M= X 5= AlFxE, &=, id &
ZAMFe MR B S glghal Z1Eskdd 1§ o] F
AMAREEZ A E 5 A sike o sk A
A= =t w2 A (1997)2 el ok (A
B> AT FldME 5= At F= 99

< Flsteh W3t 4l (2010)2-
HhE g AGAY 9 =MAY SR 2
uom, FHAM A7 = =M (EE)A #E3HAH-
A 5 (2011)2 HAREE 2] elA 200917 20104 o]
AuAupE 7158 e B AR el A= FH
Tz = AaAnvu 7L =] F2 W7 A
ok HFoz FYHT Qe Aoz A

334 (equilibrium theory)-> A3 7282 135 Ao
A BE(F ZFY)EHRE o]l & (immigration rate)
I A HellA] o] Folx]= HH & (extinction rate)ol] whz}

i 4

lo o o g
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7 9)e

> of ot
ol o,
[

1

AE 2 7 AA"HGE o] 2o]v} (MacArthur and Wil-
son 1967). 33> WA 3} F pele] A5 JAE e}
Wi gkl Aefst o] oz Wrelsez] 3 gl (Sim-
berloff and Wilson 1970). =, A WH# o] =3, EE2 X
A7t 7he e g el Fhsste, wi o)
Ao A AEol AT ol olnt. TikE A
Bo) vhu) $xo] BT AFNE A WA HAA) o
P& vl Hw mws) ) F St felg 4
HHAE Bolovt, BE9E Al f2l3 A
yebf =] ekgke} (2 2000). 3 oh=d) siATH T
1770 - Fel=o] vk gefAdel #AgE At A =
W F 47 dAs pEyee) A 498 B
vehiele wuk ool A Flel 2km o) Sl A
9 Mg g F23 29lo=w =H43slgdt)(Choi and An

I
[

¢

£ o

v
HH
P

sh oA 4 A e] Mol AAehe vl &
S fol3 WA QA vebdel mek ke 249
3 wAe] odake W A4S AU ¥

AmAe] ARAE Pxel T AFNA T2
v 4 WA A4S, 545t AR} Ahes
47} Z7hete] YA A AR (A3
T 2006). = AL F FATe] A Bejds
5 vl F 47 gashe A%e dehIgAR gols
A shskeh. o AAiehe] 3} (stepping stone effect) &
owe ol A WA A Aol EA%

7 el F 3] ADst £ 8oz 4434

AF-edstz A% ABE] AW et 0%
el FAMELE H=Xu7tA] F9EA HEAE
2lo} (Walther et al. 2002; Parmesan and Y ohe 2003). -3
o) w] o] 34 vhi] 63%7} A Fexkstz qlshel A4
o] W3t} Yojuton (Parmesan et al. 1999), ¥u] s} 5
Hell A 3952 |7} MAIAE 200km o]} BFo=
o] E-3}9lch (Walther et al. 2002). 3ubFol| A A2 =] ] &
Eoly Z2 A dAbeot ax ASAANE 7]2A
d #AA EE A=l x4 wE Y (monitoring) <
o] gk A2 FgolA o 504 Az} Ao
v F3 F 5 Aols vt W A e
oot i, Bl e ghasis Aoz nusgy
o} (Kwon et al. 2010). YAt== shts A gsel = u)
2 gt f1218ka Qle] AF 7 Aoz F
230 Aze Flol AN e B Y
) AAZe Wt deld Aolth 25 o T A%
W A4 mUEHE Fohol Bwstel w2 A
232) A7k Bod Aoz Y7
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(Celastrina argiolus), = ¥-x1}1] (Tongeia fischeri), & &
n] (Papilio xuthus), A ujA]v]ve] (Graphium sarpedon)
olH, o] & % AuA R Adsli et dFA] el At
MAELe] Fht= Yol A M2 B2} ulg F2 Folh
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