creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86t AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok ELIChH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aeles 212 LWS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

)
=
I<F
=
\k

Species Diversity Analysis of Ground Beetles by the Survey of

Pitfall-trap in Hangyong-Andeog Gotjawal Terrains on Jeju Island

20144 2R



AF @7-ory ZAL)A FAHD
22 59 AR $HA9 e
Friopy 24
RREE & W K
B H o
o] VS B Ay Lo E RIG

20134 124

Maioce] REB MER mXS BAEY

wMABERE KRB
20134 12J]



LISt OF Table swweserssereressssssnsssssssssesisssssusssssssssesssssssssssssssssssssssssssssssessssssnssssssssassssssssssssssesssnes i
LAST O FAGUIES eeeeerererereresesesesesssssnusnsssesessstsesessessssesssssssssssssssss s essssssssssssssssssssssssssseses i
ABSTRAQGT «eeseeesssesssesssesssesssssssssssssssssssssssssssssssssssssisssssssssssssssssessssssssssssssssssssesssssssessssnes iii
[ . A] Q1 sereerssemssssssmsssssssssssssssssssisssesss s s bR R A RRRRRRRRS RS RRRERER 1
TL. Q6 JEAL erereressserssssssesssssssssesssssssssssssssssssesssssssssssssssssssssssssassssssssssssssssssssssssssssnsssssssssssssssssssneses 3
M. A]E T HEH] ceerreeesessssssssssssssssssssssssss s ssssssss s sssssssssss s ssssssssssssssssssssssssssssssssssssssssas 4
IV. B TF B TLE correeesrersssssssssessssssssss s sssssss s ssss s iss RS 9
1. D B oAb 15
2. A A AH H T s 24
3. TUHYE
1) DH B E s 31
2) R H HIIE wrremrsesisisssssssssesssssiss s RS 32
4. 3 EA (Clustering Analysis)
1) D HE s s a0 33
2) K G H BB s 34
3) TLE M HIIE e 35
V. ] Q) ceeeesesreessssssssssessssssssss s st SRS SRR 36
O] - TL ] rrvrvrerrsssmessssessssse s sa s s R AR AR 37
AADDEILAIX #++eeeeseserere1ee044 R 49



LIST OF TABLES

Table 1. Meteorological statistics in the survey areas Gosan. weeeeseemeereee 10
Table 2. The number of species and individuals of Coleoptera collected

belong to ground beetles in the studied area. - 13
Table 3. The major soil and vegetation types in the surveyed areas. - 14
Table 4. Monthly relative abundance of in the doneori gotjawal area. «=-:---essseeeseeees 16
Table 5. Monthly relative abundance of in the cheonsu gotjawal area. :«eeeeesereeeees 18
Table 6. Monthly relative abundance of in the byeongak gotjawal area. ==---==--======== 20
Table 7. Species abundances of ground beetles in the different combination

Of SOil and Vegetation in the SUTVEY ArEaS. wweeeeeresreseressansarusnistiisiiniiii 29



LIST OF FIGURES

Fig. 1. Map for the distribution of gotjawla terrains on Jeju Island A:
Jocheon-Hamdeog, B: Hangyeong-Andeog, C: Aeweol, D:
Gujwa-Sungsan(Adapred from Song 2000). -weessressrssssssssrssssssrssssssisasssasssansens 5

Fig. 2. Map of the indexed Hangyeong-Andeog gotjawal terrains of Jeju
Island, Doneori : 1, 2, 3 Cheongsu : 4, 5, 6 Byeongak : 7, 8, 9. -eeeeeeeereee 6

Fig. 3. Each research group population ratio. s 12

Fig. 4. Monthly fluctuation of the total number of ground beetles in the
Doneori, Cheongsu, Byeongak. « - wersesrssssssssssssssssssnsssssisssssssssssssssasess 29

Fig. 5. Seasonal abundances of the most 3 species of ground beetles in
SUTVEYEA ATEA. ++eresrrsrsrreresssssesesstsssessistsststsst sttt s sttt 23

Flg 6 Total number Of SpeCieS il’l eaCh Site. ........................................................ 26

Fig. 7. Fluctuation of the individual numbers in each trap site of the
surveyed gotjawal(Pheropsophus jessoensis, Eusilpha jakowlewi,
Phaeochrous emarginatus, Copris LTIDATLILUS). +werereesessssssssssssesessssssssasissssnanes 27

Fig. 8. Total population DY Sites. st 28

Fig. 9. The distribution of species abundance according to vegetation and
ground types in the habitats of ground beetles. - wwrermmmsrisssssiesanen. 30

Fig. 10. Monthly Monthly fluctuation of species diversity Shanon’ index(H

Flg 11 LOCEll LOC&I Species diversity indeX. .......................................................... 32
Fig. 12. Cladogram based on the chord distance for ground beetles
collected monthly il’l the SUTVEY QL@@ rwrewrrwrrermresmresmssmseeseasin e 33
Fig. 13. Cladogram based on the chord distance for ground beetles
collected in each Site il’l the SUIVEY AF@a. wwswwrerrrererrerssessmssmisnisnsinnintitnannes 34
Fig. 14. Cladogram based on the chord distance for ground beetles

collected in each gotjawal group in the survey area. -----w-eseeeeemesemenennn. 35



ABSTRACT

This study was carried out to investigate the diversity pattern of ground
beetles in Doneori and Byeongak Gotjawal belong to Hangyeong-Andeok
Gotjawal belt on Jeju Island, Korea. during the period from april to october in
2013, pitfall-traps were installed at 6 points (separated by two groups of
Doneori and Cheongsu) in Doneori and 3 points (single group) in Byeongak
Gotjawal. the traps were examined 3 times a month. Total 4,132 beetles of 62
species belonging to 21 families were collected. species abundance was highest
in may showing 22, 20 and 24 species in Doneori, Cheongsu and Byeongak
group, respectively, while the lowest species abundances of 4, 3 and 4 species
were found in october in the Gotjawal groups above, respectively. in the
analysis of relative abundance, abundance species were identified as 4 species
(Carabus fiduciarius kirinicus, Pheropsophus jessoensis, Eusilpha jakowlewr and
Onthophagus lenzii) in Doneori group, 3 species (Carabus fiduciarius kirinicus,
Pheropsophus jessoensis and O. fodiens) in Cheongsu group and 3 species
(Carabus fiduciarius kirinicus, Phacochrous emarginatus and O. fOdiens) in
Byonngak group. the numbers of species classified to common species were 4,
19 and O species in the Gotjawal groups above, respectively. Also, rare species
were 30, 19 and 36 species in each group above. the species abundance in
monthly fluctuation increased gradually from april to june followed by sharply
decrease in july with drought weather and reached the lowest species in october
except of Byeongak group. the number of total beetles in Byeongak increased
sharply in august, because P. emarginatus greatly increased to 1,909 in august
from 55 in july. Shannon'’s index of species diversity was highest in june, july
and august in Byeongak, Cheongsu and Doneori group, respectively. diversity
index was relatively high in summer season of july and august and rapidly
decreased in autumn season of september and october. which analysis based on
the chord distance, the points of G7 and G8 formed the 1st cluster with the
closest 0.07 chord distance which was connected to G9 with 0.16 chord distance.
The points of G3 and G4 formed the 2nd cluster with 0.53 chord distance. the
3rd cluster was formed by the points of Gb and G6 with 0.53 chord distance.
finally the 4th cluster was made with the farthest 0.85 chord distance between
G1 and G2. The chord distance between Doneori and Cheonsu group was closest
showing 0.78 chord distance, and this cluster was separated with Byeongak
group as 1.36 chord distance. on the basis of these results obtained in this

study, it was considered that climatic factors, the origin of Gotjawal,
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geographical disturbance caused by human activity and vegetation largely

affected the community structure of ground beetles.
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Fig. 1. Map for the distribution of gotjawal terrains on Jeju Island. A: Jocheon-Hamdeog, B:
Hangyeong-Andeog, C: Aeweol, D: Gujwa-Sungsan(Adapted from Song 2000).



Fig. 2. Map of the indexed Hangyeong—-Andeog gotjawal terrains of Jeju Island,
Doneori : 1, 2, 3 Cheongsu : 4, 5, 6 Byeongak : 7, 8, 9
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Table 1. Meteorological statistics in the survey areas Gosan.

Weather . .
Temperature(C) Rainfall(mm) Humidity (%)
Month

April 12.1 63.5 68.7
May 16.9 95.3 83.9
June 20.4 121.4 86.9
July 25.9 6.1 88.3
August 27.7 77.0 83.0
September 23.4 79.3 75.3
October 15.8 21.1 72.3
Mean 20.3 66.2 79.7
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Fig. 3. Each research group population ratio.
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Table 2. The number of species and individuals of Coleoptera collected

belong to ground beetles in the studied area.

Family Numbgr of .Nur.nt_)er of
species individuals

Cicindelidea (Z%7%o]3}) 1 1.61% 1 0.02%
Carabidea (97'343}) 4 6.45% 442 10.69%
Scaritidae (Z34H x84 3} 1 1.61% 4 0.09%
Harpalidae (Hx]'23]3}) 15 24.1% 202 4.88%
Brachinidae (Z&baz]¥d|3}) 3 4.83% 472 11.42%
Histeridae (Fwo|&°]=}) 2 3.22% 17 0.41%
Silphidae (£73d#3}) 5 8.06% 265 6.41%
Staphylinidae (WFg7]3}) 3 4.83% 70 1.69%
Lucanidae (A}&2#3}) 1 1.61% 1 0.02%
Hybosoridae (9}7}x]1&2-Fo]3}) 1 1.61% 2015 48.76%
Scarabaeidae (2%7323}) 7 11.2% 538 13.02%
Melolonthidae (#AFo|2}) 4 6.45% 15 0.36%
Dynastidae (F4FJe]z}) 1 1.61% 3 0.07%
Rutelidae (FJ°]3}) 1 1.61% 1 0.02%
Cetoniidae (Z£52]3) 2 3.22% 4 0.09%
Elateridae (¥eldd|s}) 2 3.22% 57 1.37%
Nitidulidae (2w}z1d4] 2} 1 1.61% 2 0.04%
Coccinellidae (F33#d3}) 1 1.61% 1 0.02%
Tenebrionidae (AA2 ) 4 6.45% 15 0.36%
Cerambycidae (3F&5243}) 2 3.22% 2 0.04%
Rhynchophoridae ($8}7-1]3}) 1 1.61% 5 0.12%
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Table 3. The major soil and vegetation types in the surveyed areas.

Group Site Soil Vegetation The main plant species
G1 =29 & Pinus thunbergii(F&)
G2 Sl 35 Mallotus japonicus(el€5)
Corydalis incisa(A5F3E&Fw)
Diarrhena japonica(45%)
Doneori Polystichum tripteron(’;3 A3 A}z])
a3 . ES | Rubus hongnoensis(7}X27])
i Lgistrum obtusifolium(F EF)
Callicarpa japonica(Z*J%)
Orixa japonica(’}4})
Neolitsea sericea(ZA %)
27 Pinus thunbergii(F%)
G4 i 22 Quercus glauca(ZE7PA W)
Quercus salicinaG374A V)
Cheongsu G5 St E Arachniodes aristata(7}:=3] 34=])
Hedera rhombea($2})
G6 ohut »E Trachelospermum asiaticum(v}H2}+%)
Celasttus orbiculatus(:%3ZF)
a7 Neolitsea aciculata(A o))
. Acer palmatum(2FU45)
Byeongak  G8 LutE f;‘ Styrax japonicus(¥ %)
o o Polystichum lepidocaulon(v]¥-2to)2}2])

Arachniodes aristata(7}=3342])

_14_



4l FFE Ay H 599 Doneori 22%, Cheonsu 20, Byeongak 24F 0 =2
7v Ekar, 1099 Doneori 4%, Cheonsu 3%, Byeongak 4F° & 7} At}
T} (Abundant) Doneoriol A w3 W | (Carabus fiduciarius kirinicus), %k
WA | (Pheropsophus jessoensis), o5 A & &4 H A (Eusilpha jakowlewr), #A] A%
5 9ol (Onthophagus lenzii) 4% ©]l%3, CheonsudlA+= SS9 (Carabus
fiduciarius kirinicus), ¥t X8 @ (Pheropsophus jessoensis), .7}l o]
(O. fodiens) 3% ©l2om, Byeongak 9% (Carabus fiduciarius kirinicus),
B} 7} 4] & Z}3E vl o) ( Phaeochrous emarginatus), 27t a4%3%90|(0. fodiens) 3% ©|
Aot HEZF(Common)e ZF 4%, 19F, 0F o] a1, 3 2F(Rare)e 7} 30F, 19%,
36% o] tH(Table 4, 5, 6).
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Table 4. Monthly relative abundance

of in the Doneori gotjawal area.

Month

Relative percentage

Scientific name . L Fﬁ;qgeil)cy
Apr. May. Jun Jul. Aug. Sep. Oct. L. Limit Observed U. Limit il

Family Cicindelidea
Cicindela gemmata gemmata - - + - - - -0.10 0.10 0.29 1(%)
Family Carabidea
Carabus fiduciarius kirinicus LR L + + - 13.74 16.02 18.30 166 (++)
Damaster jankowskii jankowskii - - - - + - -0.10 0.10 0.29 1(%)
Family Scaritidae
Scarites sulcatus - - + - - - -0.04 0.29 0.62 3(%)
Family Harpalidae
Lesticus magnus - - - + - - -0.10 0.10 0.29 1(%)
Archipatrobus flavipes - + + - - + 0.23 0.77 1.32 8(F)
Pterostichus sulcitarsis - + - - - - -0.10 0.10 0.29 1(%)
Pterostichus nimbatidius o+ + - - - 3.49 4.83 6.16 50(+)
Dolichus halensis - - - - - + 0.36 0.97 1.57 10(%)
Synuchus nitidus + + - - - + 0.36 0.97 1.57 10(+)
Synuchus chabo - + - - - - -0.10 0.10 0.29 1(+)
Chlaenius posticalis - * - - - - -0.10 0.10 0.29 1(%)
Chlaenius micans - + - - - - -0.04 0.29 0.62 3(%)
Lebidia octoguttata + - - - - - -0.10 0.10 0.29 1(%)
Planetes puncticeps - + - - - - -0.08 0.19 0.47 2(+)
Family Brachinidae
Brachinus stenoderus - + - - - - -0.08 0.19 0.47 2(+)
Pheropsophus javanus - =+ - - - - -0.10 0.10 0.29 1(%)
Pheropsophus jessoensis + R ++ 29.05 31.95 34.85 331(++)
Family Histeridae
Saprinus splendens - - - + + - 0.00 0.39 0.77 4(%)
Family Silphidae
Nicrophorus concolor - + + - + - 0.11 0.58 1.05 6(+)
Nicrophorus quadripunctatus - - + - - - -0.10 0.10 0.29 1(%)
Eusipha brunneicollis - - + - - - -0.10 0.10 0.29 1(+)
Eusilpha jakowlewi * R + 13.74 16.02 18.30 166 (++)
Silpha perforata - + - - - - 0.00 0.39 0.77 4(%)
Family Staphylinidae
Philonthus spinipes + + + + + + 1.62 2.61 3.60 27(+)
Ocypus rambouseki nigroaeneus - - - - + + 0.36 0.97 1.57 10(%)
Ocypus weisei - - - - - - -0.10 0.10 0.29 1(%)
Family Hybosoridae
Phaeochrous emarginatus - - - - + - -0.10 0.10 0.29 1(+)
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Table 4. Continued

Month

Relative percentage

Scientific name . L Fﬁ;qgeil)cy
Apr. May. Jun Jul. Aug. Sep. Oct. L. Limit Observed U. Limit il

Family Scarabaeidae
Copris tripartitus + + + + + + + 3.66 5.02 6.38 52(++)
Onthophagus atripennis - - - - + - - -0.10 0.10 0.29 1(%)
Onthophagus fodiens - + + + - - + 1.08 1.93 2.79 20(+)
Onthophagus japonicus - - - - - + - -0.10 0.10 0.29 1(%)
Onthophaguslenzii - =+ ++ 4+ ++ - - 8.70 10.62 12.53 110(++)
Family Melolonthidae
Holotrichia kiotoensis - - - + - - - -0.08 0.19 0.47 2(+)
Family Elateridae
Agrypnus binodulus coreanus - + + - + - - 1.54 2.51 3.48 26(+)
Family Tenebrionidae
Heterotarsus carinula - + + - - - - 0.00 0.39 0.77 4(F)
Family Cerambycidae
Agapanthia pilicornis - - + - - - - -0.10 0.10 0.29 1(+)
Apriona germari - - - + - - - -0.10 0.10 0.29 1(*)
Family Rhynchophoridae
Sipalinus gigas - + + + + - - 0.00 0.39 0.77 4(%)
No. of species collected in each site 8 22 19 12 14 9 4
No. of individuals collected in each site 144 291 370 98 65 55 13 1036
Total S =39 Mean = 26.56 1.45 2.66

Frequency (R.A.*) : ++(abundant), +(common), % (rare)
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Table 5. Monthly relative abundance of the coleopterous species in the Cheongsu gotjawal area.

Month

Relative percentage

Scientific name . L Fﬁ;qgeil)cy
Apr. May. Jun Jul. Aug. Sep. Oct. L. Limit Observed U. Limit il
Family Carabidea
Calosoma maximowiczi - + + - - 0.52 1.75 2.98 8(+)
Carabus fiduciarius kirinicus LR + + - 12.95 16.41 19.88 75(++)
Damaster jankowskii jankowskii - - - + - -0.22 0.22 0.66 1(+)
Family Scaritidae
Scarites sulcatus - - - + - -0.22 0.22 0.66 1(+)
Family Harpalidae
Lesticus magnus + - + - - 0.12 1.09 2.07 5(+)
Archipatrobus flavipes - + + - - -0.18 0.44 1.06 2(+)
Pterostichus nimbatidius + - - - - -0.22 0.22 0.66 1(+)
Dolichus halensis - - - + - -0.22 0.22 0.66 1(%)
Synuchus nitidus + - - - - 0.82 2.19 3.56 10(+)
Anisodactylus signatus - - - - + -0.22 0.22 0.66 1(%)
Chlaenius posticalis - - - + - -0.22 0.22 0.66 1(*)
Chlaenius micans - + + - - -0.18 0.44 1.06 2(+)
Planetes puncticeps - + + - - -0.08 0.44 1.06 2(+)
Family Brachinidae
Pheropsophus jessoensis + o+ o+ ++ 19.45 23.41 27.38 107 (++)
Family Histeridae
Saprinus splendens - + - - - -0.18 0.44 1.06 2(+)
Family Silphidae
Nicrophorus concolor - - + - + 0.38 1.53 2.68 7(+)
Nicrophorus quadripunctatus - + + - - -0.10 0.66 1.41 3(+)
Eusilpha jakowlewi - - + + - 1.45 3.06 4.68 14(+)
Family Staphylinidae
Philonthus spinipes - + + - + -0.10 0.66 1.41 3(+)
Ocypus rambouseki nigroaeneus - - + + + 0.52 1.75 2.98 8(+)
Family Hybosoridae
Phaeochrous emarginatus - - - - + -0.22 0.22 0.66 1(+)
Family Scarabaeidae
Copris ochus - - - - + -0.22 0.22 0.66 1(+)
Copris tripartitus - + + + - 1.62 3.28 4.95 15(+)
Onthophagus ohbayashii + - - + + 0.67 1.97 3.27 9(+)
Onthophagus atripennis - - - - + -0.22 0.22 0.66 1(%)
Onthophagus fodiens + o+ + + 24.23 28.45 32.67 130(+)
Onthophaguslenzii - + + + - 1.95 3.72 5.49 17(+)
Family Melolonthidae
Holotrichia kiotoensis - + + - + 0.25 1.31 2.38 6(+)
Holotrichia paralleda - + - - - -0.22 0.22 0.66 1(%)
Miridiva castanea - - + - - -0.22 0.22 0.66 1(+)
Maladera castanea + - - - - -0.22 0.22 0.66 1(%)
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Table 5. Continued

Month

Relative percentage

Scientific name . L Fﬁ;qgeil)cy

Apr. May. Jun Jul. Aug. Sep. Oct. L. Limit Observed U. Limit il

Family Scarabaeidae

Anomala chamaeleon - - - + - - - -0.22 0.22 0.66 1(£)

Family Cetoniidae

Cetonia pilifera - + + - - - - -0.18 0.44 1.06 2(+)

Gametis jucunda - + - - - - - -0.22 0.22 0.66 1(%)

Family Elateridae

Agrypnus binodulus coreanus - + + - + - - 0.38 1.53 2.68 7(+)

Agrypnus scrofa - + - - - - - -0.22 0.22 0.66 1(%)

Family Tenebrionidae

Pedinus strigosus - - - - + - - -0.22 0.22 0.66 1(+)

Encyalesthus violaceipennis - + - - - - - -0.22 0.22 0.66 1(%)

Misolampidius chejudoensis - - - - - + - -0.22 0.22 0.66 1(+)

Heterotarsus carinula - + - - - - - 0.00 0.88 1.75 4(+)

Family Rhynchophoridae

Sipalinus gigas + - - - - - - -0.22 0.22 0.66 1(+)

No. of species collected in each site 9 20 19 13 13 10 3

No. of individuals collected in each site 87 148 98 33 29 43 19 457

Total S =41 Mean = 11.14 1.46 3.41

Frequency (R.A.*) : ++(abundant), +(common), * (rare)
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Table 6. Monthly relative abundance of the coleopterous species in the Byeongak gotjawal area.

Month

Relative percentage

Scientific name . L Fﬁ;qgeil)cy
Apr. May. Jun Jul. Aug. Sep. Oct. L. Limit Observed U. Limit il

Family Carabidea
Calosoma maximowiczi - - + - - - - -0.04 0.04 0.11 1(£)
Carabus fiduciarius kirinicus LR + + - - 5.53 6.69 7.45 171(++)
Damaster jankowskii jankowskii - + + + + - - 0.30 0.61 0.91 16(+)
Damastersmaragdinus + - + - - - - -0.02 0.11 0.25 3(%)
Family Harpalidae
Lesticus magnus - + + - + - - 0.14 0.38 0.62 10(%)
Pterostichus sulcitarsis - + - - - - - -0.04 0.04 0.11 1(+)
Pterostichus nimbatidius + + - + - - - 0.51 0.87 1.24 23(%)
Harpalus corporosus - - + - - - - -0.04 0.04 0.11 1(+)
Harpalus roninus - - - - - + - -0.04 0.04 0.11 1(%)
Chlaenius naeviger - - + - - - - 0.14 0.38 0.62 10(+)
Chlaenius posticalis - - + + + - - 0.76 1.18 1.60 31(%)
Chlaenius micans - + - + + + - 0.09 0.30 0.52 8(+)
Family Brachinidae
Brachinus stenoderus - + + - - - - 0.07 0.27 0.47 7(%)
Pheropsophus jessoensis - - - - - 0.54 0.91 1.28 24(*)
Family Histeridae
Saprinus niponicus - + - - - - - 0.14 0.38 0.62 10(%)
Saprinus splendens - - + - - - -0.04 0.04 0.11 1(+)
Family Silphidae
Nicrophorus concolor - + + + + + - 0.82 1.25 1.69 33(%)
Nicrophorus quadripunctatus - + + + + - - 0.19 0.46 0.72 12(+)
Eusipha brunneicollis - + - + + - - 0.00 0.15 0.30 4(%)
Eusilpha jakowlewi + + + + - - - 0.28 0.57 0.86 15(%)
Family Staphylinidae
Philonthus spinipes + + + - + - - 0.33 0.65 0.96 17(%)
Ocypus rambouseki nigroaeneus - - + - + - - -0.02 0.11 0.25 3(%)
Family Lucanidae
Serrognathus platymelus castanicolor - - + - - - - -0.04 0.04 0.11 1(%)
Family Hybosoridae
Phaeochrous emarginatus - - - ++ o+t ++ 4 74.74 76.39 78.05 2013(++)
Family Scarabaeidae
Copris tripartitus - + + + + + + 1.37 1.90 2.43 50(%)
Onthophagus atripennis - - + - + - - 0.00 0.15 0.30 4(%)
Onthophagus fodiens + ++ o+ + + + ++ 3.71 4.52 5.33 119(++)
Onthophaguslenzii + + + - + - - 0.09 0.30 0.52 8(%)
Family Melolonthidae
Holotrichia kiotoensis - + - - - - - -0.03 0.08 0.18 2(%)
Holotrichia paralleda - + - - - - - -0.04 0.04 0.11 1(+)
Miridiva castanea - + - - - - - -0.04 0.04 0.11 1(%)
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Table 6. Continued

Month Relative percentage

Scientific name . L Fﬁ;qgeil)cy
Apr. May. Jun Jul. Aug. Sep. Oct. L. Limit Observed U. Limit il

Family Dynastidae
Eophileurus chinensis - - + + - - - -0.02 0.11 0.25 3(%)
Family Cetoniidae
Cetonia pilifera - + - - - - - -0.04 0.04 0.11 1(+)
Family Elateridae
Agrypnus binodulus coreanus + + + - + =+ - 0.51 0.87 1.24 23(+)
Family Nitidulidae
Osmosia colon + + - - - - - -0.03 0.08 0.18 2(+)
Family Coccinellidae
Harmonia axyridis + - - - - - - -0.04 0.04 0.11 1(%)
Family Tenebrionidae
Pedinus strigosus - + - - - - - -0.04 0.04 0.11 1(+)
Misolampidius chejudoensis usd - - - - - - -0.04 0.04 0.11 1(%)
Heterotarsus carinula + + - - - - - -0.03 0.08 0.18 2(+)
No. of species collected in each site 12 24 22 14 16 7 4
No. of individuals collected in each site 180 135 99 106 2014 61 40 2635
Total S =39 Mean = 67.56 2.29 2.82

Frequency (R.A.#) : ++(abundant), +(common), % (rare)
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Table 7. Species abundances of ground beetles in the different
combination of soil and vegetation in the survey areas.
Group Site The main plant species Species  Individual
G1 Pinus thunbergii(Z%€) 15 119
G2 Mallotus japonicus(E ) 10 118
Corydalis incisa(RAF2EFv1])
Diarrhena japonica(£5$)
Doneori Polystichum tripteron(’}#A31%))
Rubus hongnoensis(7}X| 27])
G3 34 803
Lgistrum obtusifolium(F%EY5)
Callicarpa japonica(Z}5)
Orixa japonica(Z3})
Neolitsea sericea(Z*3)
Pinus thunbergii(F&
G4 Quercus glauca(ZF7FX ) 23 223
G5 Quercus salicina(Z7FA5) 18 100
Cheongsu Arachniodes aristata(7}=3]31x}2])
Hedera rhombea($2})
G6 Trachelospermum asiaticum(vH2}+%) 22 134
Celasttus orbiculatus(:=¥+3F)
Neolitsea aciculata(A ¥ °)) 93 940
G7  Acer palmatum(2}3%)
Byeongak G8 Styrax japonicus(WEU5) 14 970
G9 Polystichum lepidocaulon(t]¥-%ko] 314} 2]) 29 795

Arachniodes aristata(7}=3%| 2A}2])
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Appendix 1. Monthly

individual numbers of the coleopteans in the Doneori group.

Scientific name Month Total
Apr. May Jun. Jul. Aug. Sep. Oct.
Family Cicindelidea
Cicindela gemmata gemmata 1 1
Family Carabidea
Carabus fiduciarius kirinicus 82 49 24 9 2 166
Damaster jankowskii jankowskii 1 1
Family Scaritidae
Scarites sulcatus 3 3
Family Harpalidae
Lesticus magnus 1 1
Archipatrobus flavipes 4 1 3 8
Pterostichus sulcitarsis 1 1
Pterostichus nimbatidius 42 1 50
Dolichus halensis 10 10
Synuchus nitidus 7 1 2 10
Synuchus chabo 1 1
Chlaenius posticalis 1 1
Chlaenius micans 3 3
Lebidia octoguttata 1 1
Planetes puncticeps 2 2
Family Brachinidae
Brachinus stenoderus 2 2
Pheropsophus javanus 1 1
Pheropsophus jessoensis 5 128 146 22 6 21 3 331
Family Histeridae
Saprinus splendens 1 3 4
Family Silphidae
Nicrophorus concolor 2 3 1 6
Nicrophorus quadripunctatus 1 1
FEusipha brunneicollis 1 1
Eusilpha jakowlewi 3 57 69 30 3 4 166
Silpha perforata 4 4
Family Staphylinidae
Philonthus spinipes 3 5 13 1 4 1 27
Ocypus rambouseki nigroaeneus 8 2 10
Ocypus weisei 1 1
Family Hybosoridae
Phaeochrous emarginatus 1 1
Family Scarabaeidae
Copris tripartitus 1 3 14 10 10 11 3 52
Onthophagus atripennis 1 1
Onthophagus fodiens 5 7 2 6 20
Onthophagus japonicus 1 1
Onthophaguslenzii 5 63 19 23 110
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Appendix 1. Continued

Scientific name Month Total
Apr. May Jun. Jul. Aug. Sep. Oct.

Family Melolonthidae

Holotrichia kiotoensis 1 1 2

Family Elateridae

Agrypnus binodulus coreanus 6 19 1 26

Family Tenebrionidae

Heterotarsus carinula 3 1 4

Family Cerambycidae

Agapanthia pilicornis 1 1

Apriona germari 1 1

Family Rhynchophoridae

Sipalinus gigas 1 1 1 1 4
144 291 370 98 65 55 13 1036
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Appendix 2. Monthly individual numbers of the coleopteans in the Cheongsu group.

Scientific name Month Total
Apr. May Jun. Jul. Aug. Sep. Oct.
Family Carabidea
Calosoma maximowiczi 3 5 8
Carabus fiduciarius kirinicus 38 19 11 7 75
Damaster jankowskii jankowskii 1 1
Family Scaritidae
Scarites sulcatus 1 1
Family Harpalidae
Lesticus magnus 4 1 5
Archipatrobus flavipes 1 1 2
Pterostichus nimbatidius 1 1
Dolichus halensis 1 1
Synuchus nitidus 10 10
Anisodactylus signatus 1 1
Chlaenius posticalis 1 1
Chlaenius micans 1 1 2
Planetes puncticeps 1 1 2
Family Brachinidae
Pheropsophus jessoensis 8 32 47 1 13 4 2 107
Family Histeridae
Saprinus splendens 1 1 2
Family Silphidae
Nicrophorus concolor 1 2 4 7
Nicrophorus quadripunctatus 2 1 3
Eusilpha jakowlewi 8 5 1 14
Family Staphylinidae
Philonthus spinipes 1 1 1 3
Ocypus rambouseki nigroaeneus 1 2 1 4 8
Family Hybosoridae
Phaeochrous emarginatus 1 1
Family Scarabaeidae
Copris ochus 1 1
Copris tripartitus 2 2 3 4 4 15
Onthophagus ohbayashii 2 1 4 2 9
Onthophagus atripennis 1 1
Onthophagus fodiens 22 66 8 6 1 14 13 130
Onthophaguslenzii 1 5 3 8 17
Family Melolonthidae
Holotrichia kiotoensis 4 1 1 6
Holotrichia paralleda 1 1
Miridiva castanea 1 1
Maladera castanea 1 1
Family Scarabaeidae
Anomala chamaeleon 1 1
Family Cetoniidae
Cetonia pilifera 1 1 2
Gametis jucunda 1 1
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Appendix 2. Continued

Month

Scientific name A, My Jim. T, A Sep. ot Total

Family Elateridae

Agrypnus binodulus coreanus 5 1 1 7

Agrypnus scrofa 1 1

Family Tenebrionidae

Pedinus strigosus 1 1

Encyalesthus violaceipennis 1 1

Misolampidius chejudoensis 1 1

Heterotarsus carinula 4 4

Family Rhynchophoridae

Sipalinus gigas 1 1
87 148 98 33 29 43 19 457
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Appendix 3. Monthly individual numbers of the coleopteans in the Byeongak group.

Scientific name Month Total
Apr. May Jun. Jul. Aug. Sep. Oct.
Family Carabidea
Calosoma maximowiczi 1 1
Carabus fiduciarius kirinicus 119 27 12 11 2 171
Damaster jankowskii jankowskii 1 2 8 5 16
Damastersmaragdinus 2 1 3
Family Harpalidae
Lesticus magnus 1 1 8 10
Pterostichus sulcitarsis 1 1
Pterostichus nimbatidius 12 10 1 23
Harpalus corporosus 1 1
Harpalus roninus 1 1
Chlaenius naeviger 10 10
Chlaenius posticalis 3 2 26 31
Chlaenius micans 1 1 2 4 8
Family Brachinidae
Brachinus stenoderus 3 4 7
Pheropsophus jessoensis 23 1 24
Family Histeridae
Saprinus niponicus 10 10
Saprinus splendens 1 1
Family Silphidae
Nicrophorus concolor 2 1 5 22 3 33
Nicrophorus quadripunctatus 1 5 4 2 12
Eusipha brunneicollis 1 1 2 4
Eusilpha jakowlewi 3 5 5 2 15
Family Staphylinidae
Philonthus spinipes 1 12 2 2 17
Ocypus rambouseki nigroaeneus 1 2 3
Family Lucanidae
Serrognathus platymelus castanicolor 1 1
Family Hybosoridae
Phaeochrous emarginatus 55 1909 45 4 2013
Family Scarabaeidae
Copris tripartitus 2 9 2 20 4 13 50
Onthophagus atripennis 1 3 4
Onthophagus fodiens 28 46 8 11 1 3 22 119
Onthophaguslenzii 1 1 3 3 8
Family Melolonthidae
Holotrichia kiotoensis 2 2
Holotrichia paralleda 1 1
Miridiva castanea 1 1
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Appendix 3. Continued

Month

Scientific name A, My Jim. Tl A Sep. ot Total

Family Dynastidae

Fophileurus chinensis 1 2 3

Family Cetoniidae

Cetonia pilifera 1 1

Family Elateridae

Agrypnus binodulus coreanus 10 3 4 5 1 23

Family Nitidulidae

Osmosia colon 1 1 2

Family Coccinellidae

Harmonia axyridis 1 1

Family Tenebrionidae

Pedinus strigosus 1 1

Misolampidius chejudoensis 1 1

Heterotarsus carinula 1 1 2
180 135 99 106 2014 61 40 2635
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Appendix 4. Emergence of species in each site.

Scientific name Gl I I I G6 a7 G @ Total
Family Cicindelidea
Cicindela gemmata gemmata  ofe]+Z 7o] - - - - - - - 1 1
Family Carabidea
Calosoma maximowiczi AR TR LA - - - O O - - - 9
Carabus fiduciarius kirinicus S 9 O O O O O O O O 412
Damaster jankowskii jankowskii 57 o] =738 4| - - - O O O O O 18
Damastersmaragdinus T E - - - - - O O - 3
Family Scaritidae
Scarites sulcatus X3z E O - - O - - - O 4
Family Harpalidae
Lesticus magnus Skl - - O - O - O O 16
Archipatrobus flavipes SR 2] ) - - O - - - - O 10
Pterostichus sulcitarsis At A FH =) E - - - - - - O O 2
Pterostichus nimbatidius ofg}Z Ze x| 4 4 O O O - O O O O 74
Dolichus halensis 87k 2] 8 ] - - O - - - - O 11
Synuchus nitidus 32w ) 9 O - @) - - - - @) 20
Synuchus chabo A2 2 H b O - - - - - - - 1
Anisodactylus signatus ik R ) - - @) - - - - - 1
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Appendix 4. Continued

Survery area

Scientific name Gl I I A e G6 G @ Total
Harpalus corporosus A-Lw e d - - - - - - O O 5
Harpalus roninus A e g x| H 9 - - - - - - - - 1
Chlaenius naeviger A E U™ x) 4 ) - - - ; - O ; ) 10
Chlaenius posticalis =35 d - O O - - @) @) - 33
Chlaenius micans pemts R A B R ) - - O - o O - o 13
Lebidia octoguttata T dto]wl x)d &) - - - - - - - O
Planetes puncticeps T vl 2] H ¥ - - . O O - O 4

Family Brachinidae
Brachinus stenoderus HE 7=z H 4 - O - - - - O O 9
Pheropsophus javanus hZ-ehd 2] ) - - - - - - - O 1
Pheropsophus jessoensis Zeh 2] 9 - O O - - O O O 462

Family Histeridae
Saprinus niponicus TTEYolEol - - - - - O O - 10
Saprinus splendens frel s 2F ol Eol O - - O - - O O 7

Family Silphidae
Nicrophorus concolor AR E2EA O - O O - O O O 46
Nicrophorus quadripunctatus Yilvle] 53 - - - O O O O O 16
Eusipha brunneicollis 12 AR g ) - - - - - - O O 5
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Appendix 4. Continued

Survery area

Scientific name Gl I I A e G6 @ Total
Silpha perforata R b - - - - - - O 4
Family Staphylinidae
Philonthus spinipes FZEFl O O O O O O O 47
Ocypus rambouseki nigroaeneus W7 O - o O O - o 2
Ocypus weisei 3Rk O - - - - - - 1
Family Lucanidae
Serrognathus platymelus castanicolor 82 AH&2 4| - - - - - - - 1
Family Hybosoridae
Phaeochrous emarginatus HI7}A) & 2§ w o] - - - O - O O 2015
Family Scarabaeidae
Copris ochus 4T - - O - - - - 1
Copris tripartitus o) 7] EA&F T - - O O O O O 117
Onthophagus ohbayashii AFELFTTY 0| - - - O O - - 9
Onthophagus atripennis SRR LT T O - - - O O - 6
Onthophagus fodliens BItEFEFTYo) - O O O O O O 269
Onthophagus japonicus 28 AL FF o] - - - - - - O 1
Onthophaguslenzii AR &=FF o - - O O O O O 135
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Appendix 4. Continued

Survery area

Scientific name Gl I A e G6 a7 Total
Family Melolonthidae

Holotrichia kiotoensis AAFTD o] - - - @) - - 10

Holotrichia paralleda SR33F Yol - - - - - - 2

Miridiva castanea HHA) Zel o] - - - O O - 2

Maladera castanea HHA) Q-ohFwl o] - - - - - - 1
Family Dynastidae

Eophileurus chinensis B FZF o] - - - - O - 3
Family Scarabaeidae

Anomala chamaeleon Fhol 8] &5 0] - - O - - - 1
Family Cetoniidae

Cetonia pilifera 53] - - O - - - 3

Gametis jucunda S ETA - - - O - - 1
Family Elateridae

Agrypnus binodulus coreanus — *&-&vopH | O - o O O O 56

Agrypnus scrofa of & told - - - O - - 1
Family Nitidulidae

Osmosia colon Zulo] 2 w21 8 ) - - - - - - 2

_51_



Appendix 4. Continued

Survery area

Scientific name Gl I I A e G6 a7 G @ Total
Family Coccinellidae

Harmonia axyridis F3ad - - - - - O - - - 1
Family Tenebrionidae

Pedinus strigosus A FAA - - - - O - - O - 2

Encyalesthus violaceipennis HelAAzE - - - O - - - - - 1

Misolampidius chejudoensis ATz YA - - - - O - - O - 2

Heterotarsus carinula 7 A A 2 - O O - - O - O O 10
Family Cerambycidae

Agapanthia pilicornis R B ) s - - - - - - - - O 1

Apriona germari T4 O - - - - - - - - 1
Family Rhynchophoridae

Sipalinus gigas 0 ] O O - O - - - - - 5
Total 119 118 223 100 134 940 970 725 803 4132
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