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126 128 130

Fig. 1. A map showing the investigated islands (*) of the
Korean Peninsula. Numbers indicate latitude (34,
36, 38;°N) and longitude (126, 128, 130;°E).
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Table 1. Results of multiple regressions of the logarithm
of species number on island area, distance from
mainland, latitude and maximum elevation.
Note: N, sampling number; r, coefficient of sim-
ple correlation; r2, coefficient of regression; P,
probability. Species number, area, and distance
from mainland were log-transformed

Factor N r r2 F-ratio P
Area 71 0.637 0.405 47.12 0.005
Distance from mainland 71 0.134 0.018 1.261 0.265
Latitude 71 0.200 0.040 2.874 0.095
Maximum elevation 29 0.584 0.341 13.966 0.001
2.50
y=0.279% +0.809
6 200 .
s
5]
& 150 |
o
©
8 100 |
21
E
3
Z 050 -
L * o
0.00 : o : ' -
-2.00 -1.00 0.00 1.00 2.00 3.00 4.00
Area

Fig. 2. Relationships between log-transformed species
number and log-transformed islands area (km?) of
islands in Korea.
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Fig. 8. Relationships between log-transformed species
number and log-transformed distance from main-
land (km) of islands in Korea.
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Fig. 4. Relationships between log-transformed species
number and latitude of islands in Korea.
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Fig. 5. Relationships between log-transformed species
number and log-transformed maximum elevation
(m) of islands in Korea.
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+0.851x (r2=0.341)2 Jehydo} (Figs. 2, 3, 4, 5).
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Table 2. The z values of various taxa on archipelagoes (From the equation S=CA?, where S is the number of species and A

is area) (Modified from MacArthur & Wilson 1967)

Taxa Island group z-value Reference
Carabid beetles West Indies 0.34 Darlington, 1943
Ponerine ants Melanesia 0.30 Wilson, 1963
Allggr})ltlit]):n and West Indies 0.30 Preston, 1962
Breeding land animal West Indies 0.24 Hamilton et al., 1964
and fresh-water birds
East Indies 0.28 Hamilton et al., 1964
East-Central Pacific 0.30 Hamilton et al., 1964
Gulf of Guinea Islands 0.49 Hamilton & Armstrong, 1965
Land Vertebrates Lake Michigan 0.24 Preston, 1962
Land plants Galapagos Islands 0.33 Preston, 1962
Ants Timble Islands 0.40 Goldstein, 1975
Landbirds British islands 0.34 Reed, 1981
Butterflies Japan 0.29 Nagasawa, 1987
Leafbeetles Japan 0.29 Kimoto, 1972
Vascular plants Korea 0.23 Paik & Yim, 1982
Butterflies Lesser Antilles 0.27 Ricklefs & Lovette, 1999
Reptiles Lesser Antilles 0.17 Ricklefs & Lovette, 1999
Birds Lesser Antilles 0.21 Ricklefs & Lovette, 1999
Bats Lesser Antilles 0.23 Ricklefs & Lovette, 1999
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Appendix 1. Data matrix for the relationships between butterfly species number and area, latitude, distance from
mainland, and maximum elevation. Asterisks (*) indicate data lacking due to unavailability in the examined
map (scale 1:100,000)

Island No. species Area Latitude Distance Elevation Reference

1. Chejudo 104 1824.9 33 102.8 1950 Kim (1976)

2. Baekryongdo 14 45.4 37 3.2 136 Kim & Yu(1987)

3. Dochodo 5 41.7 34 26.5 219 Kim & Lee(1979)

4. Uido 11 9.3 34 37.7 252 Kim & Lee (1979)

5. Bikumdo 5 43.1 34 30.5 * Kim & Lee(1979)

6. Chilbaldo 3 0.3 34 44 * Kim & Lee (1979)

7. Daegaksido 6 0.4 35 15 * Kim & Lee (1989)

8. Daesukmando 7 0.58 35 35 * Kim & Lee (1989)

9. Songido 13 44 35 14.5 * Kim & Lee (1989)
10. Anmado 11 6 35 39 * Kim & Lee (1989)
11. Odo 7 0.5 35 37 * Kim & Lee (1989)
12. Heongdo 6 0.3 35 36 * Kim & Lee (1989)
13. Gulupdo 2 1.7 37 90.3 123 Kim & Chang (1982a)
14. Sungapdo 10 2.16 37 46.4 352 Kim & Chang (1982a)
15. Mungapdo 4 3.5 37 54.6 * Kim & Chang(1982a)
16. Baekado 14 1.8 37 72.2 * Kim & Chang(1982a)
17. Sunmido 1 0.8 37 50.6 * Kim & Chang(1982a)
18. Soyado 3 3 37 47.6 * Kim & Chang (1982a)
19. Uldo 6 2.1 37 71.7 * Kim & Chang (1982a)
20. Nowhado 7 25 34 14.5 148 Kim & Chang(1982a)
21. Soando 11 23.2 34 17.8 359 Kim & Chang (1982b)
22. Bogildo 8 32.9 34 18.3 435 Kim & Chang (1982b)
23. Heonggando 5 3.5 34 14 * Kim & Chang (1982b)
24. Geomundo 19 32 34 115 237 Kim & Chang(1984)
25. Daesambudo 3 0.79 34 4.9 * Kim & Chang (1984)
26. Daeheuksando 16 19.7 34 96.4 378 Ra et al.(1986)
27. Soheuksando 11 9.2 34 144 378 Ra et al.(1986)
28. Youngsando 5 2.2 34 94.2 * Ra et al.(1986)
29. Hadaedo 2 2.3 34 119 * Ra et al.(1986)
30. Hachodo 14 16.7 34 12 231 Nam (1983)
31. Galmokdo 4 0.2 34 21.8 * Nam (1983)
32. Gwanmaedo 2 4.1 34 19 * Nam (1983)
33. Gwansado 7 1.3 34 19.3 * Nam (1983)
34. Nulokdo 5 0.6 34 22.5 * Nam (1983)
35. Dokgodo 10 1.5 34 8.5 * Nam (1983)
36. Sangchodo 4 8.1 34 16.5 * Nam (1983)
37. Sosungnamdo 9 0.1 34 7.2 * Nam (1983)
38. Chukhangdo 3 0.3 34 18.3 * Nam (1983)
39. Chungdeoungdo 3 0.4 34 18.8 * Nam (1983)
40. Jawoldo 38 7 37 27.4 166 Paik et al. (1994)
41. Yongyoudo 15 13.6 37 16.2 172 Paik et al. (1994)
42. Shindo 55 6.9 37 4.9 178 Paik et al. (1994)
43. Youngjongdo 32 45.3 37 3.2 256 Paik et al.(1994)
44. Deukjeokdo 27 20.6 37 77.3 314 Paik et al.(1994)
45. Daeijakldo 32 2.5 37 25.6 * Paik et al.(1994)
46. Ulreungdo 31 71.7 37 135.7 984 Byun et al.(1996)
47. Biando 9 1.5 35 9.4 191 Shin & Park (1980)
48. Maldo 8 0.7 35 26.2 * Shin & Park (1980)
49. Bangchukdo 7 14 35 21.8 * Shin & Park (1980)
50, Shinsido 14 4.5 35 14.9 * Shin & Park (1980)
51. Geojedo 45 383.4 34 13.3 576 Shin & Chung(1992)
52. Gaido 6 2.2 36 6 * Shin & Ju(1978)
53. Gungsido 4 0.2 36 23.7 * Shin & Ju (1978)
54. Gungyeodo 3 0.03 36 499 * Shin & Ju (1978)
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Island No. species Area Latitude Distance Elevation Reference
55. Jindo 54 319 34 12.1 485 Shin & Ju (1992)
56. Seokmodo 32 30 37 15 316 Shin & Choi (1996)
57. Galdo 4 0.3 34 34.6 * Yoon & Nam (1978)
58. Bijindo 13 41 34 12.8 * Yoon & Nam (1978)
59. Yeonhwado 3 3.4 34 21.2 * Yoon & Nam (1978)
60. Gukdo 5 0.4 34 32 * Yoon & Nam (1978)
61. Chubodo 2 0.1 33 33 113 Yoon & Nam (1985)
62. Hachujado 17 3.5 33 43 150 Yoon & Nam (1985)
63. Heonggando 14 0.6 34 47 150 Yoon & Nam (1985)
64. Sangchujado 20 1.5 33 45 154 Yoon & Nam (1985)
65. Sasudo 7 0.1 33 40 * Yoon & Nam (1985)
66. Oeyeondo 18 0.5 36 40.6 273 Lee & Ko (1988)
67. Hwangdo 13 7.4 36 61 * Lee & Ko(1988)
68. Heonggeondo 10 7.1 36 54 * Lee & Ko (1988)
69. Daechungdo 16 3.3 36 43 * Lee & Ko (1988)
70. Odo 14 0.46 36 50 * Lee & Ko (1988)
71. Gangwhado 63 319.82 37 5 468 Manuel (1977)
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Study on the Ecological Influences on the Butterfly Fauna of
Islands in Korea
- Roles of Island Area, Isolation, Latitude and Maximum Elevation -

Sei-Woong Choi

(Department.of Biology, Kyung Hee University, Seoul, Korea 130-701)

Abstract — The equilibrium theory of island biogeography describes that the number of species
on an island is determined by two factors, island area and distance from majnland acting through
extinction and immigration rates. [ was analysed the relationships between species number and
island area, latitude, and maximum elevation for butterflies on 71 islands in the Korean
Peninsula. Among Korean islands, island area (r?=0.405, P<0.005) and habitat diversity (r2=
0.341, P<0.005) were significantly correlated, but distance from mainland (r2=0.018, P>0.05)
and latitude (r2=0.040, P>0.05) were weakly correlated. The present and earlier studies on the
butterfly species richness in Korean islands demonstrate that the butterfly fauna is closely
related to the ecological variables, i.e., area, composition of flora and maximum elevation.
[Equilibrium theory, butterfly, island area, latitude, distance from mainland, elevation]



