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The Distribution and Change of Terrestrial Insects in Mt. Naeyeon,
Pohang

KIM, Dong Eon - Sang Ock PARK
Department of Biology, Catholic University of Daegu

ABSTRACT

The author studied about the distribution and change of terrestrial insects in Mt. Naeyoen, Pohang,
since 1997, which was limited to listing the species. It was focused on the temporal distribution of
the long-term faunal changes over 9 years, from 5 different locations, each of which was classified
as inland or shore (centering on the top of mountain), The 5 location were further divided into the
eastern side, which is fully affected by sea wind, and the western side, which is not. The results are
as follows.

1. It was founded insect of 14 orders, 67 families and 168 species, of which is 122 species was
added newly to the 11 orders, 33 families and 82 species identified by the report from the
Ministry of Environment in 1997. The 122 additional species include 11 Odonata, 1 Micro-
coryphia, 2 Mantodea, 8 Orthoptera, 18 Hemiptera, 3 Homoptera, 19 Coleoptera, 11 Hymenop-
tera, 12 Diptera and 37 Lepidoptera.

2. As for the vertical distribution in inland, Aelia fieberi and Graphosoma rubrolineatum were
found up to 200m and Anapodisma beybienkoi up to 930m in inland, on the contrary, in shore,
Anoplocnemis dallasi, Haslundichilis viridis, Sericinus montela and Libythea celtis were found
up to 200m and Eurema hecabe up to 400m. However, above 400m, there was no big difference
of species occurred in inland and shore.

3. In terms of biodiversity, the inland showed diversity index of 4.766, richness index of 21.949
and evenness index of 0.936, whereas the shore had diversity index of 4.734, richness index of
22.516 and evenness index 0.927. For dominance index, both inland and shore had 0.052. In
summary, the inland had higher diversity index and evenness index than the shore had, while
the shore had higher richness index than the inland had.

4. For community similarity, that of (S2-S4) had the highest value and was followed by that of
(S2-S5), (S1-S5), (S4-S5), (S2-S3), (S3-S5), (S1-S2), (S3-S4), and (S1-S4) in that order. That
of (S1-S3) had the least community similarity, and percent similarity was 78%.

5. Since Aelia Fieberi, Graphcecma rubrolineatum and Anapodisma beybienkoi inhabit inland, it
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was believed they were vulnerable to salt. On the contrary, it is predicted the inhabitants of
shores such as Anoplocnemis dallasi, Haslundichilis viridis, Sericinus montela and Libythea
celtis and Eurema hecabe to be more tolerable to salt. It is believed that these insects inhabited
in the shore could be used as indicator species for salt, and further studies will be necessary
on this.

Key words : inland, Naeyoensan, Pohang, sea wind, shore, terrestrial insects, vertical
distribution, Yeongdeok
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Fig. 3. A map showing investigated area and collecting sites.

S1: Sangmadu area, Haok-ri, Jukjeong-myeon, Buk-gu, Pohang
S2: Hyangrobong area, Haok-ri, Jukjeong-myeon, Buk-gu, Pohang
S3: Sumokwon area, Sangok-ri, Jukjeong-myeon, Buk-gu, Pohang
S4: Bogyeongsa area, Jungsan-ri, Songla-myeon, Buk-gu, Pohang
S5: Hoidong reservoir area, Namjeong-myeon, Yeongdeok
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Table 1. Number of each order of the terrestrial insects of Nae-yeon Mountain in Korea

Taxa '97 ME Inland Shore Total
Odonata Z2}2] & 6 17 17 17
Blattaria H}7] & 2 2 2 2
Microcoryphia &% 5 - - 1 1
Mantodea AFPH = 2 3 3 3
Plecoptera 7 %2 & 2 - - -
Dermaptera Al @& & 4 1 - 1
Orthoptera ™ 5-7] & 22 28 28 28
Phasmida o2& = 1 1 1 1
Hemiptera = A & - 17 16 18
Homoptera ¥ 7] 2 5 5 5
Coleoptera F4 e & - 19 19 19
Hymenoptera H & 13 11 11 11
Diptera }2] & - 12 12 12
Mecoptera H 0| & 2 2 2 2
Lepidoptera L8] & 25 44 48 48
Total occurrence species 81 162 165 168

ME : Ministry of Environment

Bzt A e E3} v 5] Bo] Zhzt 28.57%, 16.67%% VEFEOH, 1 9o g R 11.31%,
EAAE 10.72%, AL 10.12%, T2 & 7.14%, BE 6.55%, Wi0]Z 2.98%= YEFITHFig. 4). Y
w2 RS ARHE 179%, S BEol Sl ] 1.19%, 55, JAEH S, iy Sl
0.59%= R, Abglopik 2|19 Qol|w w73 A, A 2R, ofibRA] Fo SAEFRE Xt o
&k o] @S
S735(1997) ZAA Rl 53} v 5E7]50] 242} 30.86%, 27.16%% thi-E& AFAIoHH, 1 €]
5 16.05%, AR5 7.41%, JAEH S 494%= YElon, viF 8, Al s, e s, ujn) s
5050l 247%, WHE Eo] 1.23%2 ekt

‘97 ME Present

Mecoptera
1.19%

Microcoryphia

0.59%
Derm aptera

0.59%

Elattaria
1.19%

Homoptera Mecoptera Manto dag
Plecaptera 2 4T% 2 7% s
2 47% 1.79%

Mantodea
24T

Phazmida
1, 233% Lepidoptera. Homoptera
30 86% 2 98%

Phasmida
0.59% Lepidoptera
Blattaria 28.57%
24T
Dermaptera
4, 94%

Hym enoptera
B.5E%

Diptera

Cdonata T14%

T41%

Odonata

10.12% Orthoptera

Hymenoptera Orthoptera Hem iptera Coleoptera 16.67%
16 05% 27,16% 10.72% 11.31%

Fig. 4. Species composition of major taxa of terrestrial insects.
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Table 2. Taxonomic list of terrestrial insects of Nae-yeon Mountain in Korea to compare 1997 year with 2006

Vertical distribution Individual
Taxa and scientific name Korean name 1'3[]73 (x100m) by site Total
2 4 6 8 10 I S
Order 1. Odonata AA e &
Family 1. Coenagrionidae A7) 3}
Cercion melanurum Selys et P A @O 5 2 7
Ischnura asiatica (Brauer) oAl opA 2] o0 3 6 9
Cercion hieroglyphicum (Brauer) TEAAE LS 1 4 4
Family 2. Lestidae A 7
Lestes sponsa (Hansemann) R e O 8 3 11
Lestes japonicus Selys SA4AZAE A 0O 4 1 5
Family 3. Platycnemididae WA %
Platycnemis phillopoda Djakonov HHE ARl [ ] 8 2 10
Family 4. Libellulidae e
Crocothemis servilia (Drury) 3R] @0 O 6 9 15
Sympetrum infuscatum (Selys) A= A 00 @00 23 34 57
Sympetrum depressiusculum (Selys) AFEAAE A 00 17 18 35
Pantala flavescens (Fabricius) HAA2LE] @0 10 7 17
Orthetrum albistylum speciosum (Uhler) U2k A 00 § 13 21
Sympetrum darwinianum (Selys) o EEAE A 00 12 18 30
Sympetrum eroticum eroticum (Selys) T ulo] 227} [ Jo) 29 12 41
Sympetrum pedemontanum elatum (Selys) ‘27N E7AE] @0 @0 2 10 22
Family 5. Calopterygidae E3Ate %
Calopteryx japonica Selys E3AE @0 22 13 35
Calopteryx atrata Selys HeE771e @0 26 16 42
Family 6. Gomphidae B A2 7
Davidius Iunatus Bartenef 2 &Sz @0 4 6 10
Order 2. Blattaria B &
Family 7. Blattidae Sk 2
Periplaneta fuliginosa Serville HulF A @0 00 14 19 33
Family 8. Blattellidae i 7}
Blattella germanica (Linne) = A 00 00 6 2 8

Order 3. Microcoryphia =55
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Vertical distribution Individual
Taxa and scientific name Korean name 1‘3[; by site  Total
2 4 I S
Family 9. Machilidae 7
Haslundichilis viridis Lee et Choi $HE= o 32 32
Order 4. Mantodea AlulA &
Family 10. Mantidae AbulA 2
Statilia maculata (Thunberg) Z A @0 3 5 8
Tenodera angustipennis Saussure Aba] A 00 @0 3 3 6
Tenodera aridifolia (Stoll) A ec O 2 4 6
Mantis religiosa (Linne) shaiala) A
Order 5. Plecoptera AR R
Family 11. Acroneurinae =AS pAg =t Icr iy
Kiotina decorata (Zwick) ARSI pARR | A
Family 12. Chloroperlidae =7 e}
Sweltsa nikkoensis (Okamoto) AT A
Order 6. Dermaptera AAEA &
Family 13. Anisolabididae WA 2
Gonolabis marginalis (Dohrn) Lot B2 AHY A
Family 14. Forficulidae Sl A 3
Anechura japonica (Bormans) F3AE A
Forficula scudderi (Bormans) Fol A A
Timomenus komarowi (Semenov) pulE BEAEY A O 3 3
Order 7. Orthoptera W& 5
Family 15. Tettigoniidae o] ) 7}
Phaneroptera nigroantennata Brunner Zete] Aol A 00 @0 25 18 43
Phaneroptera falcata (Poda) Aol A OO 15 18 33
Conocephalus chinensis (Redtenbacher) A7 A @0 6 4 10
Conocephalus gladiatus (Redtenbacher) ARG A 00 @0 5 12 17
Gampsocleis sedakovi abscura Walker o] ] A OO 18 11 29
Paratlanticus ussuriensis (Uvarov) o] %] A @O0 O 4 8 22
Ducetia japonica (Thunberg) S| o] A 00 9 5 14
Ducetia japonica (Thunberg) ZH| Aol @0 @0 15 14 29
Holochlora longifissa Matsumura o] oo 7 11 18

et Shiraki
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Table 2. Continued

Vertical distribution Individual
Taxa and scientific name Korean name 1‘\/[E (x100m) by site  Total
2 4 6 8 10 I S
Family 16. Gryllidae 52t
Teleogryllus emma (Ohmachi et Matsumura) — 715-240] o0 @0 8 3 11
Velarifictorus aspersus (Walker) A5 [ Je] 7 11 18
Loxoblemmus arietulus Saussure e e A 00 00 21 28 49
Tartarogryllus ritsemae (Saussure) A& T A 00 7 9 16
Pteronemobius nitidus (Bolivar) | A 00 @0 11 19 30
Homoeogryllus japonicus (de Haan) el A OO 18 17 35
Family 17. Rhaphidophoridae H=ol1}h
Diestrammena japonica Kamy ge50] A 00 10 17 27
Family 18. Oecanthidae N ne) 7
Oecanthus indicus Saussure 1718 A @O 2 9 11
Family 19. Gryllotalpidae 7oA 7
Gryllotalpa orientalis (Burmeister) EpAI oA A 00 8 4 12
Family 20. Tridactylidae )| 7] 7
Xya japonica (de Haan) A 5] A
Family 21. Tetrigidae R )3
Tetrix japonica (Bolivar) SHE] A 00 8§ 19 27
Family 22. Pyrgomorphidae A 7 57 3
Atractomorpha lata (Motschulsky) A 57 A 00 00 22 18 40
Family 23. Acrididae w|5=7] %
Acrida cinerea cinerea (Thunberg) Hlol7]|H] A @0 18 19 37
Gastrimargus marmoratus (Thunberg) %ol A 00 7 8 15
Locusta migratoria (Linne) 253 A 00 8 12 20
Shirkiacris shirakii (Bolivar) T3] @0 © 9 8 17
Oxya japonica japonica (Thunberg) H W57 @0 13 20 33
Tetrix japonica (Bolivar) R &7 [ Joi 14 2 36
Shirkiacris shirakii (Bolivar) ST A 00 00 6 19 35
Primnoa primnoa Fischer-Waldheim Sxldl So|y| &) A
Anapodisma beybienkoi Rentz et Miller 3 E oW 5] * O *x *x X K 32 2 34
Order 8. Phasmida gy E
Family 24. Phasmatidae o 2 7}
Baculum elongatum Thunberg Pl A 00 10 6 16
Order 9. Hemiptera A=
Family 25 Pentatomidae w2z

Carbula putoni (Jakovlev) 7HA =2 A ®Cc O 6 34 40
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Table 2. Continued
Vertical distribution Individual
Taxa and scientific name Korean name 1‘3[; (x100m) by site  Total
2 4 6 8 10 I S
Zicrona caerulea (Linne) T FES o] =2 7| ([ Jo) 7 1 8
Nezara antennata Scott Z A=A [ Jo) 11 8 19
Aelia fieberi Scott v Fe] = A * 3 3
Graphosoma rubrolineatum (Westwood) =AY * 2 2
Family 26. Coreidae BEREERES
Cletus schmidti Kiritshenko 227X 3 gl =2l A) [ Jo 13 7 2
Homoeocerus dilatatus Horvath HAuE g =2 A [ Jo 21 8§ 29
Homoeocerus unipunctatus (Thunberg) TR g =g A @0 @0 12 38 50
Hygia lativentris (Motschulsky) | & 2] = A @0 4 2 16
Anoplocnemis dallasi Kiritshenko A5 2 =l A o 3 3
Family 27. Alydidae sEE e =
Riptortus clavatus (Thunberg) EohElvs el =) e o 24 2 26
Family 28. Scutelleridae Fo = A 3}
Eurygaster testudinaria (Geoffroy) ZE A ec O 14 3 17
Poecilocoris lewisi (Distant) F = A ec O 6 2 8
Family 29. Reduviidae A=A
Sphedanolestes impressicollis (Stal) g FHz=d A @0 4 1 5
Family 30. Rhopalidae Az
Rhopalus maculatus (Fieber) Hozdzxw=dA [ Jo) 8 311
Family 31. Miridae A=A
Adelphocoris demissus Horvath EegAd =gy @0 2 7 9
Adelphocoris reicheli (Fieber) BRI R R P ([ Jo) 1 3 4
Family 32. Gerridae AagAol =}
Aquaris paludum insularis (Fabricius) gAY o] [ Jo 24 18 42
Order 10. Homoptera wfj v &
Family 33. Cicadidae ujjv] 2}
Oncotympana fuscata (Distant) Zuf o] ec O 00 @0 28 24 52
Meimuna opalifera (Walker) ofjujj u] @0 @ 0O oo 14 11 25
Family 34. Aphrophoridae AgEdH 7
Aphrophora straminea Kato A E Y ® @O 6 13 19
Family 35. Cicadellidae wjjm] 23}
Cicadella viridis (Linne) djju] & @0 @60 60 O 6 4 10
Bothrogonia japonica Ishihara 7] ednjn] 3 @0 00 @0 @0 @0 47 39 86

Order 11. Coleoptera

Rk
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Table 2. Continued

Vertical distribution Individual
Taxa and scientific name Korean name 1‘3[; (x100m) by site  Total
2 4 6 8 10 I S

Family 36. Cerambycidae sy}

Agapanthia pilicornis (Fabricius) dAZ A5 s4 ec o 2 1 3
Moechotypa diphysis (Pascoe) ALl o= e o 1 1 2
Family 37. Carabidae w2}

Carabus smaragdinus Fischer S d e 0 [ 1 2 3
Family 38. Cicindelidae AgFo| 2

Cicindela chinensis flammifera Horn ZAkzto] [ 0 2 1 3
Family 39. Melolonthidae A7) ZEd o] 1}

Holotrichia kiotoensis Brenske A s o] o0 @0 2 1 3
Family 40. Tutelidae =do]3}
Blitopertha pallidipennis Reitter AFF o] [ 1o 2 1 3
Popillia mutans Newman HZjo] @0 @0 4 7 11
Popillia flavosellata Fairmaire 253z o] @0 @0 2 3 5
Family 41. Cetoniidae X 2] 3}
i i i ZBulo] Lz

Protagxg;ztrz)zhs submarmorea Hulo] 257 o o 3 ) 5
Family 42. Coccinellidae Fadd

Coccinella septempunctata Linne A F [ Je] 4 11 15
Propylea japonica (Thunberg) PGy o] - g ec o 34 14 48
Harmonia axyridis (Pallas) e e O 6 15 21
Family 43. Curculionidae Eleaalb

Myllocerus fumosus (Faust) FZo|ultn| e 00 3 1 4
Episomus turritus (Gyllenhal) S altn o O 7 4 11
Family 44. Chrysomelidae Rl R

Basilepta fulvipes (Motschulsky) =548 @0 3 1 4
Linaeidea adamsi (Baly) HAHFEAAHY ([ Jo) 4 1 5
Physosmaragdina nigrifrons (Hope) Tl [ Jo) 17 16 33
Chrysolina exanthematica (Wiedemann) — H}3} 3 2| @0 2 4 6
Family 45. Attelabidac Aedd =2

Apoderus erythropterus (Zschach) A eEY @0 1 6 7

Order 12. Hymenoptera HE

Family 46. Vespidae g v}

Vespa crabro flavofasciata Cameron iy} @0 5 7 22
Vespa mandarinia Cameron Ay eo O 9 5 14
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Table 2. Continued
Vertical distribution Individual
Taxa and scientific name Korean name 1‘3[; (*100m) by site  Total
2 4 6 8 10 I S
Vespula flaviceps lewisii (Cameron) g [ 1o 2 8 20
Vespa simillima simillima Smith [=RzRs ] [ Jo 2 2 14
Polistes snelleni Saussure gy [ ¢ 3 7 10
Polistes japonicus japonicus Saussure JupA e O 6 14 20
Family 47. Braconidae o}
Habrobracon hebetor (Say) BEjupiaoluxd A
Coeloides scolyticida Wesmael UFZaelnxd A
Cotesia glomeratus (Linne) H| F=ube] A A
Cremnops atricornis (Smith) Huxd A
Euurobracon yakohamae (Dalla Torre) e A
Chelonus munakatae Matsumura g3l nxd A
Phanerotoma planifions (Neg) Ygsy a
Aol E A
Phanerotoma flava Ashmead g A
Snellenius theretrae (Watanabe) kA el n A A
Tropobracon jokohamensis (Cameron) S matulu A
Xiphozele compressiventris Cameron g axd A
Aleiodes dendrolimi (Matsumura) Sl 1AE A
Bracon onukii Watanabe HEdol A A
Family 48. Pompilidae = )
Dipogon secundus Dalla Torre NEg o= 00 @0 24 16 40
Family 49. Eumenidae cEwdy
Oreumenes decoratus (Smith) zyd @0 @0 9 13 22
Family 50. Apidae 7
Apis mellifera Linne FeEd @0 @0 27 38 65
Bombus ignitus Smith sHEh e O 9 6 15
Xylocc?pa appendiculata circumvolans olg]zuphd P | 7 8
Smith
Order 13. Diptera g &
Family 51. Asilidae s}2] v 7}
Promachus yesonicus Bigot 2] u) @0 @O0 @0 13 7 20
Trichomachimus scutellaris (Coquillett) A a2 ® 00 @ 32 18 50
Neoitamus angusticornis (Loew) G =2 vf e Oec o 24 16 40

Family 52. Stratiomyidae o5
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Table 2. Continued

97 Vertical distribution Indivi(.iual
Taxa and scientific name Korean name ME (*100m) by site  Total
2 4 6 8 10 I S
Precticus tenebrifer (Walker) Zo| 59 0 () 5 1 6
Family 53. Syrphidae 257
Eristalis tenax (Linne) 25 e O 7 5 12
Allograpta balteata (de Geer) &5l 00 9 16 25
Family 54. Calliphoridae A7 k2] 3
Aldrichina grahami (Aldrich) =Ra Rl ec @0 19 11 30
Family 55. Sarcophagidae SEEE
Helicophagella melanura (Meigen) AR E714 9] @0 @0 16 18 34
Family 56. Dolichopodidae Zt}e] 2] 7}
Mesorhaga nebulosa (Matsumura) d 544G e eC o o 16 7 23
Family 57. Tipulidae Fags il
Tipula taikun Alexander =2t ec o 34 7
Nephrotoma virgata (Coquillett) A4 [ J¢ 8 210
Nephrotoma cornicina (Linne) shzicl @0 4 1 5
Order 14. Mecoptera WE)E
Family 58. Panorptera WEo|7
Panorpa coreana Okamoto 2 S-0] A OO 5 4 9
Panorpa cornigera MacLachlan 5o A 0O 0 7 17
Order 15. Lepidoptera UH| &
Family 59. Limacodidae 27 Pt
Thosea sinensis coreana Okano et Pak =4 7 A
Family 60. Bombycidae ol
Bombyx mori (Linnaeus) Tt A
Family 61. Sphingidae akzhA 1}
Acherontia styx (Westwood) ghakziA] A
Ambulyx ochracea (Bulter) Kkas = 1A ZN BN
Callambubyx tatarinovii (Bremer et Grey) — SAJHFZ}A] A
Clanis bilineata (Walker) FHkzkA] A
Clanis undulosa Moore READEE 1 YA N | A
Dolbina exacta Staudinger of A BFZ}A| A
Marumba gaschkewitschii (Bremer et Grey) E3 =924l A
Parum colligata (Walker) =B Rsa 140N BN
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Table 2. Continued

for

=AAE

I

ANl MIsA 4=

9 Vertical distribution Individual
Taxa and scientific name Korean name ME (*100m) by site  Total
2 4 6 8 10 I S

Phillosphingia dissimilis (Bremer) [ABR=RCI>ADN] A

Ampelophaga rubiginosa Bremer et Grey o FHkZEA A

Macroglossum stellaparum (Linnaeus) HE EFZIA| A @0 3 4 7
Rhagastis mongoliana (Butler) SEEbzA A

Theretra japonica (Boisduval) ZHFZHA| A

Family 62. Lymantriidae Uk}

Euproctis similis (Fuessly) 3 Eut A 60 O 3 2 5
Euproctis subflava (Bremer) = A 00 1 1 2
Lymantria dispar (Linnaeus) wjE] Uk A @O0 31 4
Family 63. Arctiidae g

Hyphanria cunea (Drury) v =3 B A @0 2 1 3
Aglaeomorpha histrio (Walker) 3 Y gEu [ Ie 5.1 6
Family 64. Noctuidae Hhulke

Acronicta leucocuspis Butler R G A 060 O 2 2 4
Spirama retorta (Clerck) =t A 00 O 2 1 3
Arcte coerulea (Guenee) I A S FL ec o 2 2
Ercheia niveostrigata Warren 7l By i ek @0 @0 2 10
Family 65. Geometridae Atz

Abraxas niphonibia Wehrli 2N D E7 1A ec o 2 5 7
Timandra comptaria Walker Sujof 7] A huk @0 @0 © 2 8 10
Auaxa sulphrea (Butler) E=FTR YR eC €0 O 36 9
Timandra griseata Petersen G o7 At ec o o 2 7 9
Family 66. Pyralidae ot

Agrotera posticalis Wileman AergEyguit o © 1 3 4
Family 67. Hesperiidae Zn) 7}

Heterocephalus morpheus (Pallas) s A @0 O 1 3 4
Parnara guttata (Bremer et Grey) S ( J® 6 3 9
Family 68. Papilionidae |}

Atrophaneura alcinous (Klug) AFEEA H U] @0 00 00 @0 8 1 9
Papilio bianor Cramer A ¥ ] eC 60 O o 14 10 24
Papilio maackii Menetries AbA| B L) @0 00 00 © 5 6 11
Papilio macilentus Janson ) m2) A )] @0 @C © 1 2 3
Sericinus montela Gray e FUH] A O 5 5
Papilio machaon Linnaeus b ] @0 60 00 @0 11 10 21
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Table 2. Continued
97 Vertical distribution Indivi(.iual by
Taxa and scientific name Korean name ME (*100m) site Total
2 4 6 8 10 I S
Papilio xuthus Linnaeus S| @0 00 00 @0 17 19 36
Family 69. Pieridae gl ) 2}
Artogeia canidia (Linnaeus) Elkie2lnee) A 00 00 24 28 52
Artogeia melete (Menetries) =3 ) A 00 © 4 1 5
Artogeia rapae (Linnaeus) e BEc)] @0 @0 11 6 17
Eurema hecabe (Linnaeus) by gkt ¢ ¢) 7 7
Family 70. Lycaenidae et
Celastrina argiolus (Linnaeus) FE2HEAUH] @0 @0 @0 @O 14 16 30
Pseudozizeeria maha (Kollar) FHEEL A U] e O 8 5 13
Lycaena Phlaeas (Linnaeus) 22 F XA U] [ JORN ) 6 2 8
Everes argiades (Pallas) obH XA 1]h] e O 4 9 13
Family 71. Nymphalidae v ] 7}
Cyntia cardui (Linnaeus) Z-o-m Ao L}H] e O © 8 4 12
Vanessa indica (Herbst) ZH Aol iH) e O ©o 3 1 4
Polygonia c-aureum (Linnaeus) Y] @0 00 00 @00 @0 13 17 30
Polygonia c-album (Linnaeus) ENREIRe 1B o0 @0 @0 @0 @o 7 4 11
Limenitis camilla (Linnaeus) FUH] oo o 4 3 7
Limenitis helmanni Lederer AL EUH e o 6 2 8
Limenitis doerriesi Staudinger Aol Z ] ec o0 o 9 6 15
Neptis alwina (Bremer et Grey) SAlEUH] e o o 5 1 6
Neptis philyroides Staudinger Al E e o0 o 6 1 7
Neptis sappho (Pallas) ol 71 M & ] @0 00 @0 @0 18 9 27
Family 72. Satyridae WiErpn] 2t
Mycalesis francisca (Cramer) A= U] ec o 8 13 21
Mycalesis gotama Moore E2 U] e © 8 10 18
Lethe diana (Buter) H 750 e © 2 9 11
Ypthima motschulskyi (Bremer et Grey) &4 UH] ® @0 O 2 6 8
Ypthima argus Butler o & H] e O 4 7 11
Family 73. Libytheidae S|z
Libythea celtis Fuessly WlH] o] 5 5
Total 203 81 /1]552 /i(; /2:2 /11?) g 1,533 1,456 2,989

ME: Ministry of Environment, A: Recording species, @: Inland, o: Shore
I: Inland, S: Shore, %: Only inland species , O: Only shore species
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2. AR (Vertical distribution)
1o E FHAREYE YWEY dietez 7R3 A3 WES 200m7HA oA 7 =AY, T
, A&7 T 155, 201~400mell A dd7tzte], Ak, H-ethe] dugoel], W],
A7), Fokein e e A A, FaRdeta A 5 86%, 401~600mellA 7 oheful, el 3
o 7|12 5o 25, 601~800mellA] AU, SEhub] FERAVH] o7 AlEUH] 5 13,
801~930mel| x| ZFFrbd SolvF7], E4-2dun]E, vluh], thdduH| o] 45082 S1H ]k
<2 200m7HA oA st A, B, ae ], 2 Zﬁowﬂﬂ] GHEE T 147F, 201
~400mell A 27w &5, BFol, %ﬁﬁﬁfﬂﬂiﬂ A, EieH] 5 55%, 401~600mel A Eol
u|Z, Aol mE|ARUE], 22U T 14%F, 601 ~800mei|A] AP*XHHMHL At ], s
H], o 7| A& ] F 8, 801~930mell A %@ S%}uHUl—g, Abdldus], v o] 3F o2 SR1E 9L
THTable. 2, Fig. 5).

ol X U

ONO

Vertical distribution

Altitude(m)

|D Inland(species) @ Altitude(m) @ Shore(species)i

Fig. 5. The vertical distribution of inland species and shore species.

3. AETYA (Biodiversity)

B 2l A U5 sl AAR APt A, S-S FHEEAS 0052, FEEAF 4766, &5
FIEA 21,949, TS AT 09362 A E A om, ahe A EAF 0.052, GF=AF 4734, TF
FEA4= 22,516, T A5 0.927= YEFSLTKTable 3, Fig. 6).

AA SAZELLE SHEASF 0.050, FUEA|F 4.823, TEHLEAF 20867, TSEAST 0.9410

2 2P0 th(Table 3, Fig. 6).

Table 3. The community analysis of collected species of terrestrial insects

Index Dominance Richness Diversity Evenness

Site index(DI) index(RI) index(H') index(E)
Inland 0.052 21.949 4766 0.936
Shore 0.052 22.516 4734 0.927

Total 0.050 20.867 4.823 0.941
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Dominance Index M Diversity Index [0 Richness Index [0 Evenness Index

Fig. 6. Community indices.

4. TAAFE(Community Similarity)

SorensenAl oA S29F s49] B GALETL 0.8772 71 =AM, 1 oo 2 $29) S57F 0.830, S17F
S57} 0.821, S4¢} S57F 0.772, 29} S3, 33 S57F 242t 0.767, S13+ S27F 0.764, S39} S47} 0.758, S13%
S47} 0.756, S13} S3°] 0.719% 3 A=} 7 ZtKTable 4, Fig. 7).

Table 4. Coefficient of community of terrestrial insects from 5 different locations

Site S1 S2 S3 S4 S5
S1 0.764 0.719 0.756 0.821
S2 0.767 0.877 0.830
S3 0.758 0.767
S4 0.772
S5

Coefficient of Community

0.9 Q.

0.7

0.6

0.5

0.4

0.3~

0.1

0 S1and S2 S2 and S3 S3 and S4 S4 and S5 S1 and S3 S1 and S4 S1 and S5 S2 and S4 S2 and S5 S3 and S5

Fig. 7. Sarensen calculation of community similarity.
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TAASED

FH

Al K53 M4S

FAYE WEg-0] = ZE SloA] 109, S2014] 141, S39014] 96, S4o)|A] 135%—, S50l 4] 128%
o2 Yeiyth 45 HAERZ Yeio] I 73 YolA 2k Fo] el o W2 gE Hg A3
78%=. APg E it

&

R

WA SAZ 4 o) tiste] B 2Alel $7354(1997) ZAFS vl 2w SEd S 103} 195
HAE 83} 198, el 73 123, E55 13 150 AFEo] FrhR e, Egt e Hox] &
Wb 13, shopdy) 23, AP} 4, wubie) 15, 2R 1%, s3I 6%, ST 2
%, AU 4, v 2 10F, WEUE 5, B 1F0], ARt B AT 2,
AR 2 1, SRR T 1, AR S 4, 23R 2, AR 2 150] AR
HAew, 1 9ol Al &, win| s Fo] A= o] FrE ATk

AR e ZAAA] B Aol A ZlEAte], FAutel kA 7F skl o, Al 9 st
A FHoR B, AeEdAert FE AN =l S FE 24, BAA 9] S =,
3] oA T2 #EAEAeH, 1 F /A edA T e e dArE e, S s 2
o] B T2 A BREen, O F mnpdo| Ty, A% ohelvlet Fh ke 7h -4
sith E55S 3 EATA Q12 A AXA| A B AATE 1T £ AATE S
o|FR(AAFETEA) Y7 7|F2Eo] Bol 2AjE o] 9,12
%% 171 W&l 5, 2002) 2 7RAI7E v §4 8] SrketA,
SR T ARy, 318, Wl |2, S e X}$°é, wl =, E7)E, O}WMU R
© SAAUE, AeuUR, 2, Ui ge ANE, JEEE, 3dE 5 L:@%}O% 71
152 SIATHE 5, 2003). & ZAbA = ARV R & Ur |5, ie2lve|e] &4 RIE7h
ok A ZAKEA T, 1997)eM = 115 333 8150] IRI= o), v = iJH%, u}
, G 5o ek AP Al9E A vwE] B ouf, 2 ZAA = ERTY] e BolF

LPF

N

23 §AAEE F AU S 29 2F, A E 13 15, JA-EE 23 3%, WS 19 1%,
HE 13 1335, Y85 33 1458 Q18 4= glUTh(Table 2).

3 W5 33ke] A7vpdy, relupia), WA e 2 ogt] S-S stERE oA

2JubzbA] olelo = A EA] ko, w2 Hlgsty] wiitel] A E Setez gRIsH] ofH
ok HE aAdI= AP HEAom e AR d3Em, A7)71 wfg- Zoba Ay 4

|

W5} dlete] ake] w2 A REA iR ST 400m7HA] sk olow, duj
v E2hel TR 52 800m7kA o A B 800m o] ol A= Ahildun], vk
H], %%ﬁ%l—‘é [W57], B4 dvjn]Fo] Z&dsta 2lsziv‘r.
200m7HA = wFeed Aot EE=AA, A GO30m7A = ST}
, QS 200m7HA = EAES, aelH U], B 400m7HA = e v &

r—r‘ Flr
ol
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ddto] Aol & Holw|, 11 9] F& WEZ &iQte] ztol7t A §lATHTable 2).

1o wE FAEEE AAE 1A fx Ay B A Forv Ykl Aol 5 2
A FEate] A AxAbt d estitta AYzhgiet

SAE(1997) =AM = JHAIF7E 7155 0] A gof, AEThdd& A1l olda et
U WET} ek W] wel KW (Table 3, Fig. 6) TFFEA| S 2} TE% 571 UBo] o =4 A4
wo] tET= WFo] theket TEo| 12 £xsta e o= UEHTh

THAIEE YS3) afeto] $29} S4, 29} S5, S13}F S5} o] zlo|7} glom, #H-HAIE L =2
ok 1efut S13 S3AH U FollA AgA o m ojAs o] e iAle AR Al AR E Ak
(Table 4, Fig. 7).

>~

st B7dE AR W5 aists vre] Gl tig WS Blas & o, 23852 Table 2
oA He wpel Zom, O Follx EHAQ T2 F WHeres BF3AESovFI|7L b5l

=
A el 24 W REsh 285hn 9, e gro st w vV} FAuddt A
WO A|Re AU gaEFe] T gelsiglen, BaA R Wk e AxeA 1

2 b, g, B g Slsgle,

sk e alel A skl A2 VRS v da AuHes did gt
Yol ok & WF W o 5% slsAol Avky Beew, od daldE 2 ATE A
& Aelth
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