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Community Structure and Distribution of Ground Beetles (Coleoptera: Carabidae) of
Mt. Bangtaesan in Gangwon-do, Korea

Jong-Kook Jungz, Seung-Tae Kim", Sue-Yeon Lee’, Jeong-Seon Yoo*, Joon-Ho Lee™”
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ABSTRACT

Ground beetle fauna of Mt. Bangtaesan in Inje-gun, Gangwon-do was investigated from June to October in
2010. Ground beetles were collected by pitfall trapping. A total of 34 species of 18 genera belonging to 7 families
were identified from 1,041 collected ground beetles. Species richness was high in Pterostichinae (15 species,
44.1%), Carabinae (7 species, 20.6%), Harpalinae (4 species, 11.8%), Nebriinae (3 species, 8.8%) and others
(5 species, 14.7%). Dominant species were Synuchus spp. (260 individuals, 25.0%), Aulonocarabus
semiopacus (218 individuals, 20.9%), and Pterostichus audax (205 individuals, 19.7%) in order. Korean
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endemic species were collected 564 individuals belonging to 10 species. By principal component analysis

(PCA), species distribution and abundance of ground beetles were different depending on habitat characteristics

of vegetation, surrounding environment and feeding habitat. Carabinae and Pterostichinae which live in the

forest were preferred in hardwoods and coniferous in the Bangtansan Natural Recreation Forest, while

Callistinae and Harpalinae were collected in forest adjacent to grasslands. Overall, differences of habitat

environments within forest are important factors associated with distribution of ground beetles. This result will

provide useful informations with establishment of conservation program and long-term monitoring against

environmental change within mountain by using ground beetles.

KEY WORDS: HABITAT ENVIRONMENT, BIODIVERSITY, MONITORING, PCA
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Table 1. Habitat environments of each survey site in Mt. Bangtaesan

Site Habitat environment Latitude Longitude Alg;[gde
1  Hardwood forest within Mt. Bangtaesan Natural Recreation Forest 37° 54" 39.7" 128° 24' 23.4" 743

2 Coniferous-dominated forest within Mt. Bangtaesan Natural Recreation Forest 37° 55’ 42.2" 128° 23' 32.8" 501

3 Hardwood forest adjacent to upland nearby Bangdong mineral spring 37° 56’ 23.0" 128° 24’ 01.4" 608
4 Coniferous forest adjacent to upland nearby R. Naerincheon 37° 56' 14.2" 128° 18" 59.5" 360
5  Mixed forest adjacent to grassland 37° 55" 25.2" 128° 17" 48.5" 368
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A A gAY = A s A 1] 7 (Nikon
smz800)2 =3 £ 427K #3519 2 n{(Habu, 1967;
1973; 1978; Park, 1995; Park and Kwon, 1996a; 1996b;
1996¢; Sasakawa et al., 2006), TH-L =LA LZX] 12
H(Park and Paik, 2001)} 23 @ (Park 2004)& #+318}ith
EG 27h40l BREH PRV Haw £ & £
FRSAT. 217 F AN BES AZEE 5 80%
Ethyl-Alcohol & S-S Aksto] A gujsta 254
Al(Insect ecology laboratory of Seoul National University)
o uatL.

M
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7 A F oS 6] flEiA 4 A
%>, Shannon-Wiener®] t}OF=Xx|<~(H', Shannon and
Weaver, 1949), #+5 =X/, Pielou, 1966), Simpson2]
Q- = R|4x(D, Simpson, 1949) W ThOFE=X|4x(/-D’, Simpson,
1049)2 ZAsbstel ABelglon], 1 Ae B8 2.

Shannon-Wiener®] thFz|2s H' = — Y plog(p;)

Pielou? #5%X4 J = H' /log(S)

Simpson®] LHE=X¢ D= ZPZ?

Z"i (n;—1)

N(N-1)
pie ni/NOJAL, ni= if1A) F2f HAlg=olm, N2 F Al
% S Fo Fgolth

3 eAolla] 2RO T AAR B4 AR T
He Az BAE A9sty] $1sked PCA(Principal
Component Analysis)E ©]-83s}o] EA31%ct PCAE =
AR o] mete] WANRS Koy wiwo ¥
T e AR F2 AVE e A= ot FAEAel
ol 71 SISl AR Sle A Y shy
2 AR g Al et FE7E fle ol A
Aot AA St #A40] ket o] m(Orloci, 1966) T
Y EEo #3 AR (homogeneous community data)S
gz o g AH3 o~ QJtiMcCune and Grace, 2002). &
Aol AMgE FHARE 34F0 P Foliu o £
AFS sholar] 945 AR wlwke] £ AAG § F

Simpson®] thfrE x4 1—-D'=1—

AAeE 2adgsigon S 24 9 PeAL 24
24 L2 739] PRIMER ver.62 ©]-83}thHClarke and
Gorley, 20006).

Zn W D
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1WE MO RIEY QHYHYR FYRE

ZA71ZE F RS 1,04170A]19] A A T {e=
7ot} 184 34F 20 2 54 Y th(Appendix-1). wehA] B
Hhate] ATy SRS 2/hael wRshy dEst we
3t u|5E(Acoptolabrus sp., Halpalus spp., Pterostichus
sp., Pterostichus (Koreanialoe) sp.l, Pterostichus
(Koreanialoe) sp.2, Synuchus spp., Trichotichnus sp.)< A|
Qs 210 F7hE o] F 110k 334 67F0] Wejitol
XS Ao 2= Y ei(Appendix-1). A5 714 W
Ao} g ek AoHtololake: A|2Iska 100kt 254
46%0| 71550 9J3=|(Kim, 1995b; Kim and Kim,
1998), #tA AL Alofli= @717kl 23 folsER} Ho]
2 olgat $oIEAS Agoto] Ta 5 wWAHaol
TH(Halpalinae), §-| ™ ]| oK Callistinae), Agonum<:
9 Colpodes: 5 WIH40] 23 £ ulgo| HE BHL
Rtk o R ST ozl HESIT A
HE ol Wol A= A= dHA Q7] wlzoll(Park
and An, 2000; Park et al., 2003) & &I ATjep= £ LA
A E2 ApolE Hoh M S5 5 Kim (1995b)o] Hargh
7 AR | (Agonum  sculptipes), AT AZHA]
HY|(P. macrogenys), YEFHHX|HE|(Poecilus samurai)
= & dollAle I AAS SIS 4 il AR =W
EEo+= ¢l 292 (Park and Paik, 2001) 35 71491
24 9 B2 2elo] Bag Ao Azur,

EAAAY 2ATEE 2N £ 27 29 wEo}
S8 oA AU IOIA 73 B F(species
richness)2} B2 W &= (abundance) & H.§o0 o= FH
29} chel ol QIska ARl SRlstel ch}
g v aAAAE Al 7] ol el U
Fo| EAT 2A|9F AXT F=HRA 5) GAl 249k A
ot slout EAed Aol Hot @ Fo] 9t
olf = YUY WEy #Ho| Sl AeE AyzEt
(Table 2). At AT T FAS A4A =1

Afolo] W AEA A 2R B4 W Wy AAS
7} §AF87| Li(Chang and Kim, 2000) ZHpi-ela} 214
Y 193 4P 208 F4 L By AN gat
o} B0 v} 9JckLee and Lee, 1995). &L} & ol
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Table 2. Community structure and diversity of each study site in Mt. Bangtaesan

Site Community structure Diversity
Subfamily Genus Species Abundance H' J' D 1-D'
1 2 7 11 64 2.085 0.869 0.149 0.864
2 2 7 11 58 2.067 0.862 0.150 0.865
3 5 12 20 106 2.577 0.860 0.099 0.910
4 3 6 8 48 1.838 0.884 0.178 0.840
5 6 10 17 44 2413 0.852 0.130 0.890

4| BATA0] FUPA] B B GG FE A
2 BARRA, A 899492 Aol7t AXA v
Ao T4 & AR G = 240AAY AR
G AAZIN B0 FRE e Pk

Aettdde Ae AW o2 Hof=(H', I-D)e} o5
U B SHED)S WS AT HYTHTable )
Ty FdEY ZAEEAE DA s wEEEEe
(Aulonocarabus semiopacus)®} 5= 222 AR HY|(Prerostichus
aude)®) WAL 50 $UEA ThE AR} Ao
o7 =ron, Aol vjsl P A 2R Qs F ThF
23S o] Whdol| et QIR AATR(AA el A
Ao | H | (Coprolabrus  jankowskii  taebeagsanensis)@}
Synuchus<: AF(Synuchus spp.)2] W=7} thE A 3dof| H|
o A ARSI AAHe Fot 1% Ao
o= AW 47k T2 AWt v|E 1) e Fo] WersA
ororar Aol weh 2ERel Tggo] WashHA X%
s eRe olglol olfolAy] qroz Amwd.

7} ofib F = AEHUA Y ok 158(44.1%), 97
Hefoba} 7%(20.6%), HAHH ok} 45(11.8%), 7H5HA]
ok}l 35(8.8%) 52 0]l o H(Figure. 2), 53] 4%
HA dg|otatel wgdeobito] & 7 WHH A &
2AP} %2 AR SRE] GO AZHEL. & &
oA 8] A= Synuchus%0] 3867141(37.1%) = 7+

[¢]

fijo

Pterostichinae

Carabinae

Harpalinae

Nebriinae

Lebiinae

Callistinae

Zabrinae

0 2 4 6 8 10 12 14 16

Figure 2. Species richness of each subfamily

QAR th2 097 Prerostichus<(27970A|, 26.8%),
Aulonocarabus%(22071 4], 21.1%)9] o] ch(Figure. 3).
9] %ol A1 TYUEL g oz
8~9Y Aol S7ek= A&FolA+=tl, Eucarabussiko] 7~9
Hof| AX 1=2A WS o H|3] SynuchusZs, Prerostichus
2 9 Aulonocarabus<:, Coptolabrus<:, Chlaenius<-2- 9
ol s 1 £ 5HE BATHFigure. 4). ol2fat
Ante ol we 17k WSS, W W WK Sol
Kola7] upzom AL

H AL A3}, -2 Synuchuss: LZE(Synuchus spp.,
260704, 25.0%), UESAHY (A semiopacus, 218714,
20.9%) == AZHA L (P. audax, 2054, 19.7%), &
2P A X H | (Synuchus nitidus, 91713, 8.7%), 7445
A H Y| (Eucarabus cartereti cartereti, 507] A, 4.8%) 2
O AGZH A E | (Synuchus cycloderus, 35714, 3.4%)
9 #ollo, o]F 652 A /hA4=2] 80.5%(8387H
AE A et= A2 Yeth Synuchusss 452 745,
FAY oHF o g Qlsto] thr Fo] TAS Sl= A=

oft e I8

208
S-ejutet Abofl A S E ko] - H2A A
Aol SR Eg el Aer Hiug Hf glon
(Yeon et al. 2005) ¥ ZAMOA= H2AH2HAH 7}
3470 A)(3.3%), 2R D 7F 9170 A|(8.8%) = Z TS

Synuchus
Pterostichus
Aulonocarabus
Eucarabus
Coptolabrus
Chlaenius
Pristosia
Trichotichnus
Coreocarabus

Others

0 50 100 150 200 250 300 350 400 450

Figure 3. Abundance of each genus
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Collecting date
Figure 4. Seasonal fluctuation of 6 dominant genus

Fol ohd Ao vebgrt. o HeAdHEAdd
HAAA O] ol A7 2A|7F EHdl= FoR
Ao A= 4~59 2] ZAZ) vh ] R] ke AT} 2 HA
AW 57p dubd o7 golBA o] Z=of uhet A E

Aol Ffol7h Lz E4o] lo] SHF] WS} 1t

fr 48 e go o

E
= @
2w e

Y = A
—TLO]EE(Thiele,
H °4—TL°1WL 54 34
2 A9 Aot

B 2AlolA FHE ARy B %
Acoptolabrus< QAZ(Acoptolabrus sp)(1A] 7 1 7H ﬂ), il
2O (4. semiopacus)(4A A 21870A)), AR T ZTA]
W (Aulonocarabus seishinensis seishinensis)(1 X% 27H
A, A |HAHY|(C. . taebeagsanensis)(3A A 2971
A, DA G| (Coprolabrus smaragdinus branickii)(2

A& 470A), SFAR DA R (Coreocarabus fraterculus
affinis)(3A7A 1070A), 7LD AHI(E. c. cartereti)(4

A7 5074A), =dE X] HH(P. audax)(3A]173 20570 A),
Hte) A2 H X B (Prerostichus  ishikawai)(1X74  2270A),
Prerostichus (Koreanialoe)& Q21 (Pterostichus (Koreanialoe)
sp.)(BRIA 1770A)), Pterostichus (Koreanialoe)d: 4%
2(Pter0stich us (Koreanialoe) sp.2)(2A7 107§A) o] 7=
o] I8FL = [1Z 5647147} ZAFEIG) 2. H(Appendix-1),
SIS .Ti-n—%oﬂ 3t A2 Figure 5@} 2Tt Prerostichus

.
>

Figure 5. Photograph of 11 Korean endemic species. Species names are A, Acoptolabrus sp.; B, Aulonocarabus
semiopacus; C, Aulonocarabus seishinensis seishinensis; D, Coptolabrus jankowskii taebeagsanensis; E,

Coptolabrus smaragdinus branickii,

F, Coreocarabus fraterculus affinis;

G, Eucarabus cartereti

cartereti, H, Pterostichus audax; 1, Pterostichus ishikawai, J, Pterostichus (Koreanialoe) sp.l; K,

Pterostichus (Koreanialoe) sp.2
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(Koreanialoe)% 2] m574E 252] 25l
3l A&7} Hasirt

ALFE FolM AFTCE = Acoptolabruss; D52 4=
A VN7 5 ) S DolA 98 24109
2 Apolol APEOD 27119l BReHA AES Ba
e}, Acoptolabrussolli= AEFEH WA (A 2
WESVIOMYE - AE 2% SR 5 o
of o}l T BmH: Ao elA SckPark,
2004). GEBuTARAL WeS ool SR
(Imura, 1989; Park et al., 1997), 29 KKim, 1995a), 2T
AHKim and Kim, 1998), ej@lAK(Park, 2004), 1 FAHLee
et al., 2005) o AYAKPark, 2008) 5 2 Eul Al
FHOE RS AT UoiA UL, S2FU
Qx| Mopare e U] A4 AAsHe Aoz

71Z % o] thDeuve, 1990).

3.KEY GHEAY NABZO 27

F TAS GEURG AZUT 5 Seet A 34
Yol B4 HolFt 29 FUY WY 2SI 1)
o4 B4t AYoU NEUAEL, FEAFAA R,
Synuchus%: 5 58 e o} H(Carabinae)oh 12w 4z

o} Pterostichinae)oj|
o R Eoqct vhde] 2x)et e AEHAA 5)2
AR o R MAH e wet HlE7) 7] wEe] o2 Ao
A AHEA e FH A e ol Callistinae) 3 HA|
HellolHarpalinae) 2} 5 ZAof| 2 A 4l5t= F59 ©
U= Felstlth(Appendix 1).

PC2

T 4

10 T°

Privig T? il o) 5
\* - nae
Aul sem
— PC1
6

Pte ori ‘,:,—;‘;'-"—'1—:
~"Corfra 7/ & 4
Euc car ¥
i'»/ /,’ 42 \\
N
3 o Preish / Soneve O 4
¢ T
Sy spp ; Cop jan

Figure 6. PCA ordination of the 5 survey sites (opened circle) and the 15 species (dotted arrows) based on
ground beetle assemblage data excluding low abundance species (<5 individuals). Abbreviations of
species name are: Aul sem, Aulonocarabus semiopacus; Euc car, Eucarabus cartereti cartereti; Chl
nae, Chlaenius naeviger; Cop jan, Coptolabrus jankowskii taebeagsanensis, Cor fra, Coreocarabus
fraterculus affinis; Pri vig, Pristosia vigil, Pte aud, Pterostichus audax; Pte ish, Pterostichus
ishikawai; Pte ori, Pterostichus orientalis orientalis; Pte (Kor) 1, Pterostichus (Koreanialoe) sp.l; Pte
(Kor) 2, Pterostichus (Koreanialoe) sp.2; Syn spp, Synuchus spp.; Syn cyc, Synuchus cycloderus; Syn
nit, Synuchus nitidus; Tri lep, Trichotichnus leptopus
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(PCA)Z E3) 241519 tHFigure 6). PCAX PC1T} PC29
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59.8%(eigenvalues 17.5) 13l PC29o| 9l 18.2%
(eigenvalues 5.3)7} AHE I I3l om tiA= PCloj| 23}
GYrHEA 12 3) e 2R e MAAedRAE 2), 28 &
T e AAeHAHA 43 2119} 13e A
59 o2 S EA | wet 25 IYsiitty. E=3F W
Hejobakel A& e ofato] &5k o] 4k
AAle A3 g = gmﬂa’f"] IRTR s B o
H A4l T WY 29 2 AdedEs AR
ot= 2o &2 yeylth i ARE A Y(Chlaenius
naeviger), AR H, F-2 A2 D Trichotichnus
450 2A9h AHAL %9 A AFeH= AW
A 2~5)0llA e QA=W EF| Chlaeniuss:1}
Trichotichnus<:2] 252 % X2} Q1dsH A (XA 5)oA
W St 249 {57t o5 R Fa%t ad
Ao Mzter,

2 A E ol glo] AbRol} WE 5 A
Aol e, B2 B9 W 5 B9 A14L Bk
7] 93t WESHA X FEZ(biological indicator) 0 2 A}-&3}
7] 9%t ¥-L(Rainio and Niemeld, 2003; Pearce and
Venier, 2006) X 527 ollA M2 020 2§ 7Hs4
gt A7t sl MegE|al IthKromp, 1999; Holland,
2002). L2 o] AkA] W mdeb oA o] A T
el hof] thgt At= v EFtoll vlal ui-g- Fekt A
goln, & At ARMA oy fejuete] SRAA| A
2] Z ulnZ 3Fo] A H2F vrelalo| A A TA T
gl SR ELE AAA B e A FEE AlSet
A S A71AQ 2UE JJEJP 711;‘4 %
Axst Aoz AYZrEC EoF Y 1

A7} o S et X}"q?‘r E
o 71 A es ”}0} AAgHE o] 219
A AgHE o] mgto] WS 7hgAdo] &7
H35E 93 A&A J*ﬂﬂ HUE o] Z

I}

HJ

(

uk

o

FOBL’FO
N
B > © & oox f |o

PR Dol 1)

Zi;:L
o
_jmé

fo Mo ¢

o > O o

T =S

2

Chang, S.J. and J.K. Kim(2000) Distribution of carabid beetles
(Coleoptera: Carabidae) in different forests of central
Kangwon-do. Journal of Forest Science of Kangwon National

University 16: 42-49. (in Korean with English abstract)

Clarke, K.R. and R.N. Gorley(2006) PRIMER v6: User Manual/
Tutorial. PRIMER-E, Plymouth. UK, 192pp.

Darlington, P.J. Jr.(1943) Carabidae of mountains and islands: Data
on the evolution of isolated faunas, and on atrophy of wings.
Ecological Monographs 13(1): 37-61.

Deuve, T.(1990) Nouveaux Carbus d' Asie. Bulletin de la Société
Sciences Nat. 66: 26.

Habu, A.(1967) Fauna Japonica, Carabidae truncatipennes group
(Insecta: Coleoptera). Biogeographical Society of Japan.
Tokyo. Japan. 338pp. 27 plates.

Habu, A.(1973) Fauna Japonica, Carabidae: Harpalini (Insecta:
Coleoptera). Keigaku Publishing Co. Ltd. Tokyo. Japan.
430pp. 21 plates.

Habu, A.(1978) Fauna Japonica, Carabidae: Platynini (Insecta:
Coleoptera). Keigaku Publishing Co. Ltd. Tokyo. Japan.
447pp. 36 plates.

Holland, J.M.(2002) The agroecology of carabid beetles. Intercept
Ltd. Andover, Hampshire, UK. 356pp.

Imura, Y.(1989) Two new subspecies of Carabina (Coleoptera,
Carabidae) from Mt. Yogyu-san, South Korea. Elytra. Tokyo
17(2): 109-111.

Jongman, R.H.G., C.J.F. ter Braak and O.F.R. van Tongeren(1995)
Data analysis in community and landscape ecology.
Cambridge, UK. 299pp.

Kim, J.I1.(1995a) Coleoptera and Diptera (Insecta) from Mt. Sobaek.
The report of the KACN 33: 157-179. (in Korean with English
abstract)

Kim, J.I.(1995b) Insects fauna of Coleoptera and Diptera from Mt.
Pangtae in summer season. The report of the KACN 35:
163-180. (in Korean with English abstract)

Kim, J.I. and S.Y. Kim(1996) Coleopteran fauna of the Mt. Pangtae,
Inje-kun, Kangwon-do, Korea. The report of the KACN 37:
121-131. (in Korean with English abstract)

Kim, J.I. and S.Y. Kim(1998) Coleopteran fauna of Mt. Odae
National Park, Hongchon, Kangwon-do, Korea. The report of
the KACN 38: 163-177. (in Korean with English abstract)

Kromp, B.(1999) Carabid beetles in sustainable agriculture: a re-
view on pest control efficacy, cultivation impacts and
enhancement. Agriculture, Ecosystems and Environment
74(1-3): 187-228.

Kubota, K., J.K. Kim, C.Y. Lee and K. Furuta(2001) Ground beetle
fauna in Pinus densiflora forests in Yangyang-gun, Kangwon
province, with a special reference to the outbreaks of the pine
needle gall-midge(Thecodiplosis japonensis). Journal of
Korean Forest Society 90(5): 632-642.

Lee, H.P. and G.H. Lee(1995) Species composition and seasonal
abundance of ground beetles (Coleoptera: Carabidae) in three



WA W] 2YTE W BE 315

different types of forests. Entomological Research Bulletin 21:
84-90.

Lee, S.I., J.K. Jeong, J.S. Choi and O.K. Kwon(2005) Study on com-
munity structure and seasonal variations of Coleoptera in Mt.
Yeonyeop area, Korea. Korean Journal of Environmental
Biology 23(1): 71-88. (in Korean with English abstract)

Lomolino, M.V.(2001) Elevation Gradients of Species-Density:
Historical and Prospective Views. Global Ecology and
Biogeography 10(1): 3-13.

Lobl, 1. and A. Smetana(2003) Catalogue of Palaearctic Coleoptera,
vol.1: Archostemata-Myxophaga-Adephaga. Apollo Books,
Stenstrup. 819pp.

Lovei, G.L. and K.D. Sunderland(1996) Ecology and behavior of
ground beetles (Coleoptera: Carabidae). Annual Review
Entomology 41(1): 231-256.

McCune, B. and J.B. Grace(2002) Analysis of ecological
communities. Oregon, USA, 283pp.

McGeoch, M.A.(1998) The selection, testing and application of ter-
restrial insects as bioindicators. Biological Reviews of the
Cambridge Philosophical Society 73(2): 181-201.

Niemeld, J., J. Kotze, A. Ashworth, P. Brandmayr, K. Desender, T.
New, L. Penev, M. Samways and J. Spence(2000) The search
for common anthropogenic impacts on biodiversity: a global
network. Journal of Insect Conservation 4(1): 3-9.

Noss, R.F.(1990) Indicators for monitoring biodiversity: A hier-
archical approach. Conservation Biology 4(4): 355-364.

Orloci, L.(1966) Geometric models in ecology: The theory and ap-
plication of some ordination methods. Journal of Ecology
54(1): 193-215.

Park, J.K.(1995) Taxonomic revision of the tribe Pterostichini from
Korea (Coleoptera: Harpalidae). Ph. D. thesis, Univ. of
Kyungpook, Daegu, Korea, 195pp.

Park, J.K.(2004) Subfamily Carabinae in Korea (Coleoptera:
Carabidae). Economic Insects of Korea 23. Ins. Koreana Suppl.
30, 99pp.

Park, J.K.(2008) Description of a new subspecies Acoptolabrus

(Coleoptera, Carabidae) from Korean
Peninsula. Korean Journal of Applied Entomology 47(1): 1-3.

Park, J.K. and S.L. An(2000) Coleoptera from Kyeongju National
Park. Korean Journal of Soil Zoology 5(2): 133-137. (in Korean
with English abstract)

Park, J.K. and Y.J. Kwon(1996a) A new subgenus of the
Pterostichus Bonelli from Korea (Coleoptera, Harpalidae).
Korean Journal of Entomology 26(1): 93-103.

Park, J.K. and Y.J. Kwon(1996b) Classification of the genus
Pterostichus Bonelli from Korea (Coleoptera, Harpalidae): V.

mirabilissimus

subgenus Nialoe. Korean Journal of Entomology 26(2):
115-123.

Park, J.K., Y.J. Kwon and G.S. Lafer(1996c¢) Classification of the
genus Pterostichus Bonelli from Korea (Coleoptera,
Harpalidae): I. Micronialoe subgen. nov. Korean Journal of
Entomology 26(1): 73-77.

Park, J.K., Y.J. Kwon and J.S. Lim(1997) Diversity and Abundance
of Ground-beetles (Coleoptera : Carabidae) in Mt. Togyusan,
Korea. Korean Journal of Soil Zoology 2(2): 92-97.

Park, J.K. and J.C. Paik(2001) Family Carabidae. Economic Insects
of Korea 12. Ins. Koreana Suppl. 19, 170pp. (in Korean)

Park, J.K., H.S. Yeon and D.H. Trac(2003) Diversity and abun-
dance of ground-beetles (Coleoptera) in Mt. Gabjangsan,
Korea. Korean Journal of Soil Zoology 8(1-2): 32-36.

Pearce, J.L. and L.A. Venier(2006) The use of ground beetles
(Coleoptera: Carabidae) and spiders (Araneae) as bioindicators
of sustainable forest management: A review. Ecological
Indicators 6(4): 780-793.

Pielou, E.C.(1966) The measurement of diversity in different types
of biological succession. Journal of Theoretical Biology 13:
131-144.

Rainio, J. and J. Niemeld(2003) Ground beetles (Coleoptera:
Carabidae) as bioindicators. Biodiversity and Conservation
12(3): 487-506.

Sasakawa, K, J.L. Kim, JK. Kim and K. Kubota(2006)
Descriptions of two new species of Pristosia (Coleoptera:
Carabidae) from South Korea. Ann. Entomol. Soc. Am. 99(6):
1006-1011.

Shannon, C.E., and W. Weaver(1949) Recent contributions to the
mathematical theory of communication. University of Illinois
Press. 16pp.

Simpson, E.H.(1949) Measurement of diversity. Nature 163:
688-688.

Southwood, T.R.E.(1978) Ecological Methods with particular ref-
erence to the study of insect populations. Champman and Hall.
524pp.

Spellerberg, I.F.(1991) Monitoring ecological change. Cambridge
University Press. 334pp.

Thiele, H.U.(1977) Carabid beetles in their environments; A study
on habitat selection by adaptations in physiology and
behaviour. Springer-Verlag. 366pp.

Yeon, H.S., JK. Park, D.W. Lee and K.M. Chung(2005)
Distribution of ground-beetles (Coleoptera: Carabidae) in Mt.
Gabjangsan, Korea. Korean Journal of Turfgrass Science
19(1): 47-55. (in Korean with English abstract)



316 BE= - ASH - ol - A - ol =B A ehe] A 25(3) 2011
Appendix 1. List of ground beetles in Mt. Bangtaesan
Sites References
Korean name Scientific name 1 5 5 A S Kim  Kim & Kim
(1995b)  (1996)
oy olx} Subfamily Carabinae
Acoptolabrus%; 4% Acoptolabrus sp. 1
* A S | Aulonocarabus seishinensis seishinensis 2
*1] S A H | Aulonocarabus semiopacus 169 30 13 6
EarEa gy Aulonocarabus careniger careniger O
A olaty e Coptolabrus jankowskii taebeagsanensis 1 7 21 O
R gohukA g Coptolabrus smaragdinus branickii 1 3 O
*SEAu Coreocarabus fraterculus affinis 1 4 5
#7121 Q2w ¥ ) Eucarabus cartereti cartereti 11 19 16 4
7+& X d ot Subfamily Nebriinae
*of| 7}SH A H Y| Leistus niger niger 4
*ZIHA Y| Nebria chinensis chinensis 2
AR E Nebria livida angulata 1 O
ZZubA R Ed ot} Subfamily Scaritinae
A7&HA Y Dyschiriodes aeneus O O
A nA okt Subfamily Bembidiinae
PR R Bembidion scopulinum @)
R A A R A= Tachyura laetifica O O
Z x)d ol Subfamily Pterostichinae
A= 2 P Agonum leucopus O
27k RMH 2 H ) Agonum sculptipes O O
22 H A H | Colpodes japonicus O
AAE7IA A E | Colpodes atricomes 0O
GNE7IA A Colpodes buchanani @) e)
o7& 2 A | Colpodes speculator O
AR 2] ) Dicranoncus femoralis O o
S | Dolichus halensis halensis 2 O O
FFGRHA A Y| Euplynes batesi o
S EHA Poecilus coerulescens O
*0 3] LHlH 2] | Poecilus nemotoi 1 1
Q] H A HIH 2] H g Poecilus samurai O
*k2of b2 2] H ) Pristosia vigil 11 1
*p I Z1 2T 2| | Pterostichus audax 76 11 114
*HnpZ) ZH 2 H | Pterostichus bifoveolatus 1
*Qkr] 2 2 2 ) Pterostichus ishikawai 22
A g| A& 2 H Pterostichus macrogenys O
*Zh 2] H A H | Pterostichus microcephalus 2
*ZOoF7Z| 2 2| H | Pterostichus orientalis orientalis 11 2 12
S=4&5uA g Pterostichus subovatus O
Pterostichus (koreanialoe)s; UE1  Pterostichus (koreanialoe) sp.1 4 12 1
Pterostichus (koreanialoe)s U3%2  Pterostichus (koreanialoe) sp.2 4 6
Pterostichus< 4% Pterostichus sp. 1
*E2 A A | Synuchus cycloderus 8 3 19 5
ARG A E Y| Synuchus melantho O
* SR H Synuchus nitidus 37 1 13 40
Synuchuss: 4% Synuchus spp. 14 48 141 53 4
St Z] Z2H X H | Trigonognatha coreana 1 1 @)
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Appendix 1. (Continued)
Sites References
Korean name Scientific name Kim  Kim & Kim
2 3 4 > | (1995b)  (1996)
WA oz} Subfamily Harpalinae
ko] 2] H | Anisodactylus punctatipennis O
w2 Anisodactylus signatus O O
Leghe|H A Anoplogenius cyanescens O
L E SR HA Bradycellus laeticolor O
oA Y| Harpalus capito O
A e PR Harpalus chalcentus O
How e HAH Y| Harpalus corporosus O
b A Harpalus pallidipennis O
g A 2 HA | Harpalus pseudophonoides 1
M= R Harpalus eous O
T HA Harpalus jureceki O e)
Fome A g Harpalus sinicus sinicus O O
Eit RS IR PANE R Harpalus tridens )
s R R | Harpalus vicarius O
Harpalus$; 4% Harpalus spp. 2
ZEFAUA Y Stenolophus difficilis O
*a e A Trichotichus leptopus 2 7
Trichotichus<4; 4% Trichotichus sp. 1
A E otz Subfamily Zabrinae
*E Ay Amara chalcites 1
olg]s=wAE Amara congrua O 0
YA Amara lucidissima O @)
Te=wxdd Curtonotus giganteus O
BY x| E oft Subfamily Callistinae
ik Chlaenius pallipes O @)
o) E5LH A | Chlaenius variicornis @)
*ERE A A Chlaenius micans 1
1—5,‘_‘_—] A H | Chlaenius naeviger 19 O
SRR 2| Chlaenius posticalis O O
Hleutol A de otz Subfamily Panagaeinae
U= Eho] A A & Panagaeus japonicus @)
AR AR ot Subfamily Lebiinae
*7h& A uro| H A | Cymindis collaris 2
* - Z] T 2] R | Cymindis daimio 1
’51 AA T HA Parena tripunctata 0
B 2 g of Subfamily Brachininae
Z:lU]—%ﬂ-%Eﬂ =k Brachinus stenoderus O O
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