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ABSTRACT

This study was carried out to investigate the spatial and temporal
distribution patterns of ground beetles(Coleoptera) in relation to altitudes and
forest types in Halla mountain, Jeju. Coleopteran insects were surveyed using
a pitfall trap four times per month from May to October, 2010 at different
altitudes with 100m vertical intervals in each slope of Eastern(Seongpanak
route, 800 - 1,950m) and Western(Eorimok route, 1,000 - 1,900m) in Halla
mountain. Total 14,405 beetles of 72 species belong to 17 families were
collected, and the results were as followings.

The numbers of species collected were 14 species(19.4%) in Harpalidae,
and Carabidae was second at 8 species(11.1%), followed by Silphidae with 9
species(12.5%) and other families were 41 species(56.9%5). The most frequent
species was Synuchus nitidus(62.04%), the next species was Pterostichus
raptor(6.38%), and the third species was Carabus sternbergi sternbergi
(5.34%), showing these 3 species account for 73.76%6 of total beetles collected.

According to the slopes of Halla mountain, the dominant ranks in families
were as Harpalidae > Silphidae > Carabida in eastern slope and Harpalidae >
Carabidae > Silphidae in western slope. In forest types, the largest number of
beetles were collected in deciduous forest, and the smallest number of beetles
were found in abies koreana forest. Beetle abundances by altitudes were
highest at 1,000m and lowest at 1,950m. In temporal distribution of Coleoptera
collected, 4,575, 4,065 and 3,076 beetles were found in order of abundance in
October, September, and June, respectively; with lowest numbers in May.
Also, the number of beetles decreased during rainy season of July and
August, while Damaster jankowskii jankowskii increased during the same
period.

The frequency of appearance of Coleopteran species was highly wvariable:

Scambocarabus kruberi hallasanensis was appeared on the top area, and

_iv_
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Hemicarabus tuberculosus was frequently found appeared in deciduous forest
in august and september. Nicrophorus quadripunctatus was collected in humid
deciduous forest, while Silpha perforata perforata was in sunny alpine area.
Synuchus nitidus showed a increasing trend in deciduous forest in september
and October.

Species diversity index(H’: Shannon-Wiener function) showed variable
change according to environmental conditions. In different altitudes, the
highest H' of 2.46 was occurred at 1,800m, while the lowest H™ of 0.56 at
800m. According to forest types, alpine pastures area showed the highest H”
of 2.35, but H' was lowest in deciduous forest areas as 1.41. The species
diversity indies in Forimok and Seongpanak slope were 1.75 and 1.57,
respectively. The monthly variation of species diversity indies showed the
highest value(2.44) in July, and the lowest value(0.68) in October.

Consequently, the species composition and abundance of Coleopteran
insects were largely influenced by environmental factors such as habitat
variation of slope, altitude, forest types and seasons, and these factors
affected the distribution patterns of Coleopteran insects in Halla mountain.
The results of present studies with emphasis on the spatial and temporal
distribution of Coleopteran insects in Halla mountain should provide an useful
direction in the future to establish the strategies of mountain conservation

and long-term researches under changing environment with climatic changing.
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Fig. 1. The map for sampling sites of the Coleopteran insects.

e . Eorimok sites, ®: Seongpanak sites
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Table 1. The coordinates of sampling sites in Halla mountain, Jeju.

Location coordinate

Altitude (m) Seongpanak Eorimok

300 N 33 23.042 E 126 36.835

900 N 33 22916 E 126 36.004

1,000 N 33 22.890 E 126 35.547 N 33 23.200 E 126 29.764
1,100 N 33 22.692 E 126 34.754 N 33 23.060 E 126 29.826
1,200 N 33 22540 E 126 34.186 N 33 22961 E 126 29.904
1,300 N 33 22484 E 126 33.833 N 33 22.808 E 126 29.999
1,400 N 33 22.367 E 126 33.700 N 33 22520 E 126 29.903
1,500 N 33 22.233 E 126 33.368 N 33 22313 E 126 30.277
1,600 N 33 22.020 E 126 33.019 N 33 21.941 E 126 30.773
1,700 N 33 21.904 E 126 32.769 N 33 21.773 E 126 31.360
1,800 N 33 21.746 E 126 32.430 N 33 21.853 E 126 31.679
1,900 N 33 21.735 E 126 32.237 N 33 21.783 E 126 31.823
1,950 N 33 21.711 E 126 31.768

The coordinates were measured using Garmin 60csx—-WGS&4.

xd gAHYFE S Y Hl&ol
2 Sld/le] o]¥dAl(wing dimorphism)e] YEeERHTh I A At (Lovei &
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(Kim & Lee, 1992; Lee & Lee, 1995, Kwon, 1996; Park et al., 1996; Park et

al., 1997; Kim & Kim, 2000; Lee, 2001; Jang, 2001; Kubota et al., 2001; park

et al.,, 2003).
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Table 2. Weather data during study period in Halla mountain, 2010.

Weather 1200m 1400m 1600m 1800m No. of
precipitation
Tem. Hum. Tem. Hum. Tem. Hum. Tem. Hum. days with
Month (mm)
(C) (%) (C) (%) (C) (%) (C) (%) rainfall
Mean 11.52 7028 11.06 67.80 9.47 63.40 8.57 66.94 595 9.25
May Max. 21.75 100  21.15 100 19.51 100 17.58 100 825 11
Min. -1.76 957 -0.39 12.35 -0.14 13.17 -1.73 10.42 251 7
Mean 15.32 91.13 14.79 83.52 13.66 87.23 13.01 85.39 771 115
Jun. Max. 22.80 100 21.32 100 22.80 100 21.03 100 1042 13
Min. 3.25 48.81 3.67 40.34 0.41 43.15 0.55 34.60 402 9
Mean 19.03 9483 18.13 94.99 17.25 91.75 16.30 91.65 779 19
Jul. Max. 25.23 100  23.11 100 24.22 100 23.71 100 1111 21
Min. 13.06 4840 12.75 60.63 9.46 43.18 10.86 39.44 606 17
Mean 20.49 97.08 19.50 97.39 18.42 96.56 17.45 97.53 1352 18.75
Aug. Max. 26.84 100  25.67 100 24.61 100 23.91 100 2146 20
Min. 16.53 7445 16.08 65.06 13.43 67.24 13.11 65.04 1015 18
Mean 16.29 96.65 15.55 96.26 14.46 93.79 13.67 92.17 554 195
Sep. Max. 23.52 100 22.42 100 22.23 100 21.80 100 697 21
Min. 3.99 30.17 4.87 4472 1.99 23.76 3.33 18.21 457 17
Mean 8.82 89.83 8.05 87.93 6.79 82.37 6.03 78.07 158 125
Oct. Max. 17.56 100 17.25 100 18.44 100 18.37 100 211 14
Min. -3.06 2444  -4.71 31.02 -6.71 15.09 -8.00 13.81 84 11
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AHEHAJT ol 7|22 1499TC, 742C=2 A A T 792l 469me}; 151
m=E 7€ 8ol Hla] Aol Ao WA HAEHFO o]sI HolHFol
gtz Aoz ddE v, Yang(2006)3 Oh(2011)¢] Warsl zko] -2 o
ol HAHHF & & IdFE T FoRE AddEn EE EE T
(Species)o] 7ol FFS TA 7] Wl MAF7E o= AL ofyH,
T AW Y (Carabus smaragdinus monilifer) 8t & 5715 Folsts= EAE
SolA wiZol AT BolAle AEFSs Bk 3 8T 9 7]20]

et 109 38t F50] A AoR Hol 5 744y AT dA
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Fig. 2. Changes of monthly weather variable(temperature, precipitation and

rainfall) in Halla mountain, 2010.
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2 AbA ARE SZ3dYE 259 23 T AT e vsREY T8
xZgate] F 179 72% 1440570 A Ao

ARE d AAFE HAX Y P(Harpalidae) 14% 10,67870 A, =4 o 1}
(Carabida) 8% 173570A, <& I (Silphidae) 9% 145770A, A%}
(Scarabaeidae) 6% 39971, A A ] (Tenebrionidae) 1& 3971, <H# 3
(Chrysomelidae) 6% 2170 A, 74 F o] ZH(Melolonthidae) 11 20714, o}
) 7} (Elateridae) 3% 13704, whe 7] 3 (Staphylinidae) 2% 11714, ZFe)o] Eo]x}
(Histeridae) 2% 1070A, HF9¥ @ 3 (Coccinellidae) 1& 97/NA, FTF Lol
7] 7}
(Lucanidae) 2% 270A, 712 ZH(Meloidae) 2% 27HA], &4 7} (Cetoniidae) 1% 1
WA, & el Z(Rutelidae) 1F 171 S th(Table 3).

(Aphodiidae) 1% 474A, 3t=2 I (Cerambycidae) 2% 370A|, AlE

Table 3. The number of species and individuals of Coleoptera collected in the

studied area.

Family Number of species Number of individuals
Aphodiidae 1 (1.39%) 4 (0.03%)
Carabidae 8 (11.1%) 1,735 (12.04%)
Cerambycidae 2 (2.78%) 3 (0.02%)
Cetoniidae 1 (1.39%) 1 (0.006%)
Chrysomelidae 6 (8.33%) 21 (0.15%)
Coccinellidae 1 (1.39%) 9 (0.06%)
Elateridae 3 (4.17%) 13 (0.09%6)
Harpalidae 14 19.44%) 10,678 (74.13%)
Histeridae 2 (2.78%) 10 (0.07%%)
Lucanidae 2 (2.78%) 2 (0.01%)
Meloidae 2 (2.78%) 2 (0.01%)
Melolonthidae 11 (15.28%) 20 (0.14%)
Rutelidae 1 (1.39%) 1 (0.006%)
Scarabaeidae 6 (8.33%) 399 (2.77%)
Silphidae 9 12.50%) 1,457 (10.11%)
Staphylinidae 2 (2.78%) 11 (0.08%)
Tenebrionidae 1 (1.39%) 39 (0.27%)

The values in paranthesis indicate the proportion.
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AAAA FE MAse AAEHY SF2AAE e (Synuchus  nitidus) 7}
893NA=E b ol AMFYHAL vgom HAEHI A SHA Y
(Pterostichus raptor) 91970A, w4 d 3 294 H Y (Carabus sternbergi

sternbergi) 77074 A, S 2

1%

ko] &2 ¥ (Nicrophorus
quadripunctatus) 72878 A, S2de 2 W45 AHd(Silpha perforata perforata)
54370 A, DAY ¥ AFL A -G (Carabus fiduciarius saishutoicus) 38471 A,
A B VS A% o) (Onthophagus fodiens) 36970 A, = % & 3} off 2w
2P A H Y (Synuchus  congruus) 34370 A, D4 H g3} WA o] =4 H &l (Damaster
Jankowskii  jankowskii) 2847WA, WX|Hd I ol & A X H Yl (Pterostichus
shirozui) 230704, =B ST A8 A G (Scambocarabus  kruberi
hallasanensis) 14871A, &3Hd 3 H A 524E 2 (Nicrophorus concolor) 13871
A, AAHY 7 FEHXH Y (Pterostichus coerulescens encopoleus) 11570 A 4=
o] At

Wb o)l 543 W E 5 (Hayashiclytus acutivittis), 25X 3} & xylo] 2
A (Protaetia brevitarsis seulensis), UH# 3} 2 o] W (Aulacophora indic),
Aol H e (Galeruca vicina), vholHd 2 2} =& 2vloll El (Actenicerus
pruinosus), HAHY I o 7| TS HAHH (Amara simplicidens), A3 E 71414
A H 9| (Colpodes atricomes), w5 H X H d (Chlaenius (Ilaenchus)
posticalis), A=Hd e HWAAEE U (Serrognathus platymelus castanicolor),
o}-$- 2] o} A5 ¥ Bl (Prismognathus dauricus), 7}= 3 o F71 2 (Meloe
auriculatus), SZ297}E(Meloe corvinus), HAEdoly tpAEo]
(Heptophylla picea), STt -$-w32tlo](Serica fuscol —ineata), T371the] 3+ d o]
(Ectinohoplia rufipes) &< 178 A9 244 = Sl o).

s Tk MAFe] vEe wXHEEAANIE A7 15%9F 74%, =Y )
1%} 12%, s 13%9F 10%, 2% 8%t 3%z wo= 33}
© AFS EAn Yy gdAFdoln 2 A" Fo 15%E AAsA o

AAE MAGFE 1% vvtoz ZAE QT

ol A APE SRR Fa sHFamily)¥ F AAFE F49} 29
ohoggEds 2Ee F 8% LIBAAGON, TP Segguadt 9
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He ko] 4% 5 AA sk AL, AFgHgdes 22%, WAl Hg A" 16%, et
S5 A8 GAH Y 9%, o= A (Hemicarabus tuberculosus) 6%w2. 2 -7 3}
T e 1 9o AAWFHAHY, AFTHHSAHY(Carabus smaragdinus
monilifer)2} &2 =S AH 4 (Calosoma inquisitor cyanescens) &< 1%1] 10|
At

AAH Y 2F A9 F 14F 10678MAR e 4TS U dy
2 A e 84%E AAlsta AU oS A S AA - 9%, of Hy
AR HY 3%, ol A EHAHY 2% o2 Yo 1 9 1052 1% W

(¢}

SHAEH Y 23> T 9T LAATNAIZE AFEHA =, FHE] Gduto] &4
A 7l 50%9] AF&S Boon, WAasddd 37%, AdESdH 10%] +4
H 2 B U 65 1%m|ete 2 AL Qo

2T Hs F 9T 99RAVE APEJ=, SR s aE S Eel
7h AAe] 2% = 3 shen, STtEHA LT T Lol S%olied, BATE
T (Copris tripartitus), N7V 2% 2](Copris tripartitus), WA A2%ZF o]
(Onthophagus lenzii), 3% =% 2] (Liatongus phanaeoides) &< 1% v|wo =
ZALE ATHTable 4).
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Table 4. Species composition of Coleopteran insects according to Family.

Family Scientific name Individuals
Carabidae Carabus fiduciarius saishutoicus Csiki 384
Calosoma maximowiczi (Morawitz) 13
Damaster jankowskii jankowskii (Oberthur) 284
Carabus sternbergi sternbergi Roeschke 770
Scambocarabus kruberi hallasanensis Kwon and Lee 148
Hemicarabus tuberculosus (DejeanetBoisduval) 102
Carabus smaragdinus monilifer (Tatum) 32
........ Calosoma inquisitor cyanescens Motschulsky 2
Harpalidae Pterostichus (Nialoe) raptor (Tschitscherine) 919
Synuchus (Synuchus) cycloderus (Bates) 55
Pterostichus (Rhagadus) shirozui Habu 230
Synuchus (Crepidactyla) nitidus Motschulsky 8,937
Pterostichus coerulescens encopoleus (Solsky) 115
Synuchus (Synuchus) congruus (Morawitz) 343
Amara (Bradytus) simplicidens Morawitz 1
Pterostichus rotundangulus Morawitz 31
Colpodes (Gyrochaetostylus) atricomes Bates 1
Parena (Parena) cavipennis (Bates) 1
Dolichus halensis (Schaller) 34
Patrobus flavipes Motschulsky 3
Trigonognatha coreana (Tschitscherine) 7
Chlaenius (Ilaenchus) posticalis Motschulsky 1
Scarabacidae Copris ochus (Motschulsky) 3
Copris tripartitus Waterhouse 2
Onthophagus atripennis Waterhouse 21
Onthophagus fodiens Waterhouse 369
Onthophagus (Strandius) lenzii Harold 2
Liatongus phanaeoides (Westwood) 2
Silphidae Silpha perforata perforata Gebler 543
Nicrophorus quadripunctatus Kraatz 728
Necrodes asiaticus Portevin 1
Nicrophorus (Acanthopsilus) concolor Kraatz 151
Thanatophilus sinutatus (Fabricius) 5
Ptomascopus morio Kraatz 11
Eusilpha (Calosilpha) brunneicollis (Kraatz) 8
Nicrophorus (Nicrophorus) maculifrons Kraatz 3
Eusilpha (Calosilpha) bicolor (Fairmaire) 7
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Fig. 3. Spatial and temporal distribution of dominant species of Coleoptera in

Halla mountain.
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=14 (Seongpanak) @ A AFH (Eorimok)¢] X SAS B, BAMHA = W

ARG 115 647404, S22 7% 862704, SRR 7F T684A, &
T 4% 28470A9 Fow Ao, AAHEA = WAEY I 12F
420470 A, w2 8F 9670 A, S HA I} 6F 59570, 2F e 5F 115
MA e =22 YERtH(Table 5).

AMAG7E 718 Bol AdE &l 1,000me] AbEE BEXE HW FAELS 22F
174370 A, AAFA-S 215 1, 40870 A 2 ZALE o}, i 1,000me] SAFHA A 7| A
F7F AAbE R B Aow BAEQn

Autrow Fe @Az wel 24 dFe we Aer dEA du

%

(Maclean & Usis, 1992; Avgin, 2006; Ziogas & Vaicikauskas, 2007). A kel A}
wol ¥ 1,000m I AAE gnketa Fwel AN HAIYE(Prunus

_{

maximowiczii  Rupr.), Ay, ©SFU5F, FYUFF =% U5 (Cornus
controversa Hemsl. ex Prain) & G32ds-de Aol 2 vk vt g
W, olg] & At el & 1,000m iR SAEEZE Hegle]l et Ee] e &
I Fo] FAA Aol lo] BA HAHE

gako] AAF7E Apolytia waEh

ins

dfigel %o Asedon
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Table 5. The number of species and individuals of Coleoptera collected in

Eastern(Seongpanak) and Western slope(Eorimok) area.

Eastern slope Western slope Total

Family Species Individuals Species Individuals  Species Individuals
Aphodiidae 1 1 1 3 1 4
Carabidae 7 768 8 967 8 1,735
Cerambycidae 1 2 1 1 2 3
Cetoniidae 1 1 1 1
Chrysomelidae 3 12 4 9 6 21
Coccinellidae 1 7 1 2 1 9
Elateridae 1 5 3 8 3 13
Harpalidae 11 6,474 12 4,204 14 10,678
Histeridae 2 7 2 3 2 10
Lucanidae 1 1 1 1 2 2
Meloidae 2 2 2 2
Melolonthidae 7 13 5 7 11 20
Rutelidae 1 1 1 1
Scarabaeidae 4 284 5 115 6 399
Silphidae 7 862 6 595 9 1,457
Staphylinidae 2 6 2 5 2 11
Tenebrionidae 1 13 1 26 39

Total 50 8,456 55 5,949 72 14,405

5. 1EE £¥X 54

1) A% A E 7319 15 £¥ 54

= E 2% A3 (Family) = sl 1,100m +3k2k 83 1,800m 73F
oM 1432 7pF #eterw, s 1950m Titel A 43tz HA dElwth F&
s 1,100m FRrel A 7Hg B 42F o] Edstlal, ke s 900m 3t
7S 1,800m FRFel Al 30F 0] @t om, AR s 1,950m -3l A
e M AL 9% Edsdoh AASE S 1,000m FkelA 31512 7

m -7l A 7HE A8 6170 7F &3 8 tH(Fig. 4).

gl 800m Aol PRl A= F 18F 2087/MAI 7 AR E A=, WA E
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A2 H = 84470 Aol 14970 = 1/57F= RAF7F S8,
© 19270 A1l A 17277 A2 837HA17F A HRN o™, |45 E el = 3671 A o
A ANA R F=s FAS Hol Xk (elevation) 9t 7 AHgradient)= =4 ¥ 2+
o] M2 gl ggo] A gdor AfsteE o FATHW Lot FAETL

Ao 2 ZAE A, 1y YRl
SAHU= ook D] 2TAAANA 61MA = FoFel armst Al M2 F 9%

o Ade) @gel Agd 54 Tow wuht SudIE v

b
Rl

AT u A H

o} 7FA Rh(Katakura & Undo, 1985) Y Aletolsd 8 el= vheket &g 4 &3ho
e T Hel A, =97 a2 MAA Fol THEE 497 goe o
TAIe}t 2 F9S HoFAtk(Katakura et al., 1985).

) 1,400m e F 63 17F 38674A7F AR EA =Y Adet Y
157 175704, o) Eell A 123 211MA7F AJ = At Aotk As =24l
d3t= 45 17T0A7F A EAAL, oA ETF302 45 9NAZE AFH A o T

A BAE J53 A e, e AMAsE AT Adete S
=2}
=

WA 107AAE SR Aa, Yl $ PRt BAANE ob$ e
1 ogglet} ol Ee SumAHast AAE $PEFIRH, A He
7 SIAAR ok HFoR kel wek $HFe] B

it 1,500m 73k F 93 23F 46170 A 7F A= AL, et 175 23070
A, g 175 23170A7F A H Ak ddet Ao s 1500m 732 o

GEAFYUL B BB g Frieln FAEE gt o
5 gaagsdel Bun AAnst e WA AYom wEdu Fiiol)
gkl s ,500m T-7ke] Sold wkgk A& s 1,300~1,400m T-1FollA =&
4 ek® WASPRA 12NAR FERAE, o ke AdAE §
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Hastdlal dRlol =Ex ARG FdFol B2 99 E S tl(deciduous
forest)9] A& A 33 Z & (Molnar et al, 2001; Rainio & Niemela, 2003)9]
JE Ao FHehEc)

& 1,600m FiHS F 73 18%F 175/0A7F AFEHJ =Y AT
10370 A, o g]&+-3ke] 165 T270AI7F AP E At Aot ite Eaaax
7F 667N AR e en, o g tihe WASZEA T 260 A2 sk

s 1,700m T7HE F 63 178 B/NAIZE AP EHA=E Aotk
U2 (Abies koreana forest)* 9o 2 Y@uteady, SyuztdAxdy, 92w

Ad, Asgadded 5 8F 2U70AVE FAEN e, oA sk atkxA

-
=
o
©
o\

o FRrollom, WA, SuluAHy, e A ey 14 7470 A
2 FAstem AdaettEn 3uf o ol AMAPHAT olof B2 LT
& e =AM E A A of whz} A AAA Y D=} o

N
ol
18
2
U
o

FAck ATt Ao &t 1800m FFe A= E=sFUY-(Juniperus
chinensis var. sargentii Henry), B g &9 IA&EHY A=2v =
(Empetrum nigrum var. japonicum K. Koch), 7F* A7 # (Cirsium japonicum
var. spinosissimum Kitamura.), 719, A, 3$et=4 7 (Aconitum napiforme
H. Lév. et Vniot) & ¥EF e nitzx o] gido] A8t = AJo=
TR FH S AR wus HolAtiE e A9 s 1,700m -7kl

ale] Fs 2vl, RAlg = 1088 W Fol SAHUT o] e ¢ HEL

==

Bl
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o] A2 & 1,600molAHH s 1,800m7HA|

HA, 50704, 3670 A T}
2001; Yu et al.,, 2006). &3k
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(Romero—Alcaraz & Avila, 2000),

X
=)
il
flo
K
o
&
Jhu
kl
"
'

>
o
2,

¥ 54 AAEe] HHde Aom 2

Hlon, EFHes FoEs Al s EobA o2 Fo] uF FESAL

45 - - 3500
CJIndividuals --+-Family —=—Species
40 T
- 3000
35
L 2500
w
o 30 41
£ 1/
3 25 - 2000
°
9 20 |
& d 1500
15 - .
P L 1000
P L 500
5 49 |+ H
0 T T T T T ’_‘ |—| '_| T ’_‘ T —1 O
800 1000 1200 1400 1600 1800 1950
Altitude(m)
Fig. 4. Total numbers of family, species and individuals at different
altitudes in Halla mountain.
dtH o7 & A wep AA S e AR dHA o

(Kim, 1988). --2luvel AbAlolA HAdd 7o TS F2Agaaxdy
(Synuchus cycloderus)¢t & 2HAHH A ZAo=2 HuE v (Yeon et al, 2005)
of Zo] Pt M A H = s 800m FXHFE S 1,400m -3t
7HA G dgsddge 38 oz FAHo] MagdAFe] Hi(Yeon et al,
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2005)9F LAt o] =& AFRH MAFY 62%E AA L Ao, 69
AAE o|FAurE 7€ 8¥o TSty 9¥€ 3 10€ St AES Ko
AT 2A 7 B S IS A A L, SynuchusthS oz sk A

Ao = FAEE S B tH(Jeong et al, 2005, Kwon, 1996; Jang, 2001).

-

L
oX
i

o3} o FAH n=d ME {FAAE 22X 54
Aol Aol A ald 1,900~1950m e Ak BE P TE

of Bol 5= &S EAa, ddZdsrd e siE 900m -1t

=

’

=24 FAANF) B 2 FAACET) B Tol FAdH AT AH
A= ald 1,000m 77l A A=Al Aol 178 6187HA 74 721 ¥ AL,
=4l 18F L1257 AI7F Flso] Hedn = drAdAel 29 o]
AAZE FAH TL A= Well e A== WAs7F 23t &
AAAded A 2= B2 7867 AVE sEAFAA AMFHHEAAL HE
TE £ s=AFAAd B2 WAV fddE Ao 2AEAOH, YT

Al s 1,700m Rl M= 2AE 713 = 7F & 200 A7 A F E Ao (Fig.

oft ™
S
o\

Lo

LAY

gl Ex| o = BE FIA FTEA FAA ®el Fosdon, 53
s 1,000m el AS sEAI AEAdC 8809 MAIZF AFEUL S
1,200m F3F A FEA Fujold WE 9MTNAZE el HAck s 1,60
0~1,700m T3tellA= AFA MAF7E AJAAT, a2 1,800m Tl A = 336
AA7E AFE A A5 s 1,800m 3 AAFATAE AlPsts e
2 S F9o] BAEE wAEAUY] XS Zte Aoz Izt FF
o] glol 4o BAGE7F dEste] AETEAH ol =& 3 (Lomolino, 2001) o=
et vh(Fig. 6).
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r 1200

30
Seongpanak CCOAS [COVS —m— Al —a-VI
AL - — -
25 { mu [ L 1000
s R
20 - : - s00 S
] A — =
S T |k =
=2 SHENE S & f =
et HiS - - I 600 T
(@] 1 (@]
o &
= =
10 ¢} - 400
"j‘;‘ 7.-.7‘- ; s
5 - i - - 200
o ‘ | o

2800 1000 1200 1400
Altitude(m)

Fig. 5. The changes in total numbers of species and individuals of
Coleopteran insects at different altitudes according to bait types in

Eastern slope(Seongpanak) in Halla mountain.

20 Eorimok mAS  COVS e Al aeVI L2009
25 o M I 1000
-
)
20 A = I soo S
v — e
(45 S
- — : -t =
@© a5 =
r= i — 1 te
3 | |k o i =
= 15 o B S : - : I 00 -
e B o S
= = = =
10 o 3 - 400
.l
5 A - S I 200
:'IL. .
B
o T . : : : T : . : T o
800 1000 1200 1400 1800 1950

Altitude(m)

Fig. 6. The changes in total numbers of species and individuals of
Coleopteran insects at different altitudes according to bait types in
Western slope(Eorimok) in Halla mountain.

Al : Total Number of captured individual in carnivorous attractant
VI : Number of captured individual in Vegetable attractant

AS : Total number of captured species in carnivorous attractant
VS : Total number of captured species in Vegetable attractant
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3) FdE F2F59 1

B ozAblA ARE =2

k1
2
He
e
A
oX,

d A= 8% 173057/ AE Sl dE 7 77070 A

2 AL e AFgHAdY st 38AMAZ of - HA oA
g7k 28744 o2 $-dea Sl

W REYIE Aoz e 1,200m +3H & 1,800m T

43S B, s 800m -7+ d 1,500~

FHow 3T By} S 1,800m ©]&te] it % E 1267047 &3 &t
AR A2 ES gl

AA el ZES= e AW, ol PRt Aol tEHer ZHE
ot

Aol gl siet 1,100~1,200m T3tolA 6874 A< 670 A7F &3 5+
i o] NS FHer 2 gass AFS B

e FANE g

ol M-8 A 7hA] EEeARE et 1,100m
b2k 1,200m -7kl A ZbzE 6770 A9k 6870 A 7F A E o Fribel A 7 ol
1)

Hagol wag Aol AFFGAAL A5 g dwe BPxo|
¢ waE
AFFIAEAE AT 800m TAAM IAANA BAH O Srhste] s

1,200m T-grell A 897HAl = A4S ol F @'t 1,700m T-ZH7HA TAA = A
F7F sttt Al et 1,800m FRFell A 8IVHAI R BR S ol® § Haste=
dEe Bt o5 T & o gAEdgd= gAA R Y 1,200m -1F
i 1,800m ite FAoE AHMNA HoAl= Aor ZAbEglom
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250 - )
Carabidae

200 ~

=

wu

o
1

100 A

No. of individuals

[¥,]
(@]
1

Ll ¢ L

800m 900m 1000m 1100m 1200m 1300m 1400m 1500m 1600m 1700m 1800m 1900m 1950m

Carabus fiduciarius saishutoicus B Calosoma maximowiczi

O Carabus sternbergi sternbergi Scambocarabus kruberi hallasanensis
B Hemicarabus tuberculosus B Carabus smaragdinus monilifer

& Calosoma inguisitor cyanescens Damaster jankowskii jankowskii

Fig. 7. Total number of Coleopteran species belong to Carabidae at

different altitudes in Halla mountain.
E A A AFE dAEYHE 2 142 1067309, S RiHEy
7F 8937/MA = AR o, st AdEZAuxHY 7 919/ A R of AL
T2 oA 2 3437 A At}

HAE 2= R & 1,300~1,400m FAA @ AV RSk Q)
S

‘

o adEE A= sE 800m REel A 1,800¢1 JHAIZF Edskled, s
1,000m 3+ AHom dopbg ot e 1400m oldolM= Ao &dsA &
ek A ERAE g = s 900m Rl M FE s 1,200m 7-3F7FA] 1009

rl
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oo
o,
o\

o= Addrt(Fig. 8).

200 - - 3000
180 { Harpalidae i
160 J A - 2500
@ 2N . - 2000 «
5 120 + 5
> =
5 100 - 1500 5
£ £
5 80 A =
: 1000
o] o}
z 60 1 =
500
- ) - Ml 0
800m 1000m 1200m 1400m 1600m: 1800m 1950m
1 Pterostichus raptor R Synuchus  cycloderus
gz Perostichus shirozuf B8l Flerostichus  coerulescens encopoleus
Synuchus congruus ez Plerostichus  rofundangulus
BZ4 Dolichus halensis - Synuchus niticdus

Fig. 8. Total number of Coleopteran species belong to Harpalidae at

different altitudes in Halla mountain.

ZARA A AR E FEFEAAE T 9F 14570AR dddolsAd e vt

T23MA R AP, WASAHY I 543N A 2 ol Ao, 1 thgo=

Yoy = aldt 1,100m 7S AR seaAS aguA Az
MAGT7F ZAhse AES B3, G453 HY = sl 1,500m F-3Foll Al 2157
AR 7H4 Bgkom & 1800~1,900m T-7tol & B Fect 1da AARAE

°of A% FHSe] B EYS A3shes Aoz FAHY, eisddde 4
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G 1,500m o] A Heo| FAlel Wol Edelal, ATl HEEA @

A el @ol Myt Aoz F4drh(Fig. 9).

250
Silphidae

200 - I

=

(9]

o
L

No. of individuals
AR
o
o

wu
o
L

800m 1000m 1200m 1400m 1600m: 1800m 1950m
Silpha perforata perforata O Nicrophorus quadripunctatus
# Nicrophorus concolor &8 Nicrophorus concolor
Ptomascopus morio Eusilpha brunneicollis
& Nicrophorus maculifrons Eusilpha bicolor

Fig. 9. Total number of Coleopteran species belong to Silphidae at

different altitudes in Halla mountain.

6. 4 £ ¥ 54

ZAF 717F Fetel AHE F MAFE 1440570 AL 10€e b Be 5%
ASTSMAF7F A=A ow, 5o 7Hd A2 22F 561/A7F A F = A tH(Fig
10).

5€ell= & 99 22% S6L/HAIZE A=A AHE A T wAHH A}
AT57R A Aol AA ] 84.6%5 A glow, &7 7 (Silphidae) 5.4%, A
Hel g 25%, AAEH 39% oz AHEAH
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69l = 147 43%F 307670 A7 A=Ak Hd BxE wAdE 27t 2,096
MAZ 69 AA MAF2 68%5 A At Hg e #7F 43270 A1 (14%)7F A F]
Hden, S rt 409704 (13.3%), 2% 723 83 A (2.7%) w2 AP
At

74ol= F 119 30F 120770417 AP E AT o]F SR - E }rF 3587A =
79 AANAGTS 30%, AAHGH}E 3167HA R 26%, SFEEFIF 43070 A =
35.6%, 2% T2 H7F 89MA R 7.4%7F A F = Ak

o= Z 113 30F 9210 A17F AFH A AAEH A7F 34570 A = 7L A
A MAGF 375%E A Pon gAHY A7 235/MAZ 255%, FHH Aot
22N A 2 25.2%, 2T Bt 9N A R 9.6%<] HE Bz S Bt

9ol = 83 23F 4,06570A 7 AF[EJAek AAHH F7E 35834 A= 9E A
A 88.15%F AAPem, Sold whak A HFHAHAEH E 3005MA = 5
Hatgom, 84 WA MAF 739%, DA HH e 838%=2 7HF B ANAS
Z B 2 9 FAEd Y 27970 A(6.9%), DA Eey 15870 A (3.89%) & 0 =
LHERSE T

102l = & 63 256% 457570 A7 AP AT, AAHH A7F 4320704 = 10
4 AA 944%E AA g, o]F FHAHA Y L 3985 A R A 9] 87%,
of A A - e 7} 1070A &= 2.34%°] EEE BT &2F7YY BUtEAT

AAA oz 545H 6d7kA 3, T3 WA SUbske AdFS Bl 74

e ot AA A 62% =

A8k SEFHAE = 693 7= 7HE AASFIE 120704, 3670A = &

2 fAaFolE Kol Ay Y ALl Bl I xkel

doto] ZasiAY dddes A Soll W A4 Z2ed sow dAokdn

ALY S 25 THe F59 a7l wEk g2y Aoy A el A
=

TS gRE FUAEY 5% (mesophilous)E A3 (Ziogas

ol
v
X
(00]
e
o
o
o
o
|
o|N
ol
rlr
o
ogl
ftlo
s
32

& Vaidikauskas. 2007)3}7] wii-oll A5 FwupEdd 7€y €= T ZMA

F7 F7e Row dAuET)
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50 A - 5000

EFamily [JSpecies ---Individuals
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« 40 & - 4000
a i
3 —
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<€ 25 4 ¥ —— | 2500 £
3 _ — 5
S 20 A - 2000 S
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5 4 - 500

0 T T T O
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Fig. 10. Monthly variation of the total number of family, species and

individuals in Halla mountain.
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et E A g d Y= ZAZ Sl 2 14870 A7 AR EA e, 58 7}
4 B 51AAV Edsd w3 Agols MAFTE F43 s
), 9ol A7TMAZ o g A shAkste] 109l 1570 A17F 25 = ATh
SEgAdd = 2A7 Fol & 7T0A7F ARER e, 590 g B
30570 A7 e o] F ALHoR HAhdhe ATS B, Auet gnrc o
2 & A

=
of Aol Wil A= A5 dAadsts d¥e At

ol = 797 8¢ °]
Aol A Brh Aot Fel A 2u) o] Weol AFHAT. o2 Ee] did
il

W AT AR AGolAw JRede A Siistel &4

of AT FAH Fase AT Rolt FOE

7} EEste] A& TUFSFolE Holth 9¥el 309MAR FHE ol F 10€0l
TONAZ FA% Padhe AFS Beon, o F Ee Aggete] A kbt

ofetdZA A b = AL Foll F 2307HA7F AR EH Ao, 5 &
A7t 649 1457/ A7 289 o netlsst 797 89 & go] o
S 1090l 80712 SrsRAch AR EE e BA A we A}

2@ o] F& SRAUARLS o] BLUEH B A AAFT o]

-

A AAAHH = ZAZIE Foll F 343MA I AFEHA =Y, Fojgd H
54X 8d/HA EdES 719 stA Furk 9€el #Ay] 231AA 7 Eds v
7F 1096l 1074 A &= 7248te Aoz 2AE A

R HE = ZAIE Fol F 11571A7F AP E A, o] E A g A
o] st o 7€ M B 52AF e on, Agko] ALbAA A
A7t A ez
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e, 58l 7 JHAE A EA dkthrE 7~8dol of 807RAH L=
=dstdar 9ol 3TAAR Eolgurt vhAl 109 957hAl = Stske FE =

H9H(Fig. 11).

140 120
Damaster jankowskii jankowskii Carabus fiduciarius saishutoicus

60

Individual No.

40

20

May June July Aug. Sept. Oct. May June July Aug. Sept. Oct.
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12 4 " . 25 -
Carabus smaraga’(nus monilifer Hemicarabus tuberculosus
10 4
20
. 8 1 °‘
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z 2 55 |
T ®
3
3 ¢ 2
3 2
2 i
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60 - 350 -
Scambocarabus kruberi hallasanensis 200 Carabus sternbergi sternbergi
50 '
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[ ]
2 Z 200 -
s 3
5 4
5% .'E
._E 2 150 4
T
= 20 s
100
10 4 i
0 ! 0 .
May June July Aug. Sept. Oct. May June July Aug. Sept. Oct.
4500 - 350
Pterostichus raptor
4000 1 Synuchus nitidus -
3500 -
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63000 .
z 2
S 2500 - Tg 200
T T
2 3
5 2000 3 150
L =]
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Pterostichus shirozui Synuchus congruus
140
200
120
[} :
j [}
E 100 2 150
[] -
3 []
T g0 3
2 S
3 £ 100
S z
40 4 50
20
0 ——— .
0 b i May June July Aug. Sept. Oct.
May June July Aug. Sept. Oct.
60 7 250 -
Pterostichus coerulescens encopoleus Silpha perforata perforata
50 -
200 |
51 6
b4 Z 150 -
K] K]
3
gn g
2 H
k] k]
£ £ 100
20
50 -
10 | PR
/' NG
b 4 \'\M\
0 % I 4 5 0
May June July Aug. Sept. Oct. May June July Aug. Sept. Oct.
200 + 100
i56 5 Nicrophorus concolor
160 80
140 70
[} [}
Z 120 4 Z 60
K] K]
:E 100 _-E 50
3 3
T 80 A 2 4
] ]
60 - 30
40 4 2
20 10
0 | 0
May Jufie] July Aug. Sept. Oct. May June July Aug. Sept. Oct.

== Eorimok £~ Seongpanak % Combined

Fig. 11. Monthly variations in number of major species of Coleoptera

according to slopes in Halla mountain.
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7. 4E EX 54

Ade 259 +F Fxo JdFE v I Byun et al, 1996; Lim, 1996;
Jang & Kim, 2000). A @FHAAM L T 4 MAS7F 3 dF-doly &89
of wlale] AHA A= Ha(Lim, 1996)7F ddorw, B AFoax

=

el Fub JRAl7E Bkar, et s

e

800~1,400m %+Ql HGF&AdF

L,700m 3te] Hgadd Aol = A AR A eH(Fig. 12).

70 1 - 14000
Edspecies  ——individuals
60 - - 12000
@
S
250 A - 100003
g >
240 - - 8000 E
“ “
30 - - 6000 ©
o o}
= =
20 A - 4000
10 1 - 2000
0 BREH i L . B -—-—._.I__ . bt O
Deciduous forest ~ Shrubbery  Alpine pastures  Abies Koreana ~ Rock land
Forest type

Fig. 12. Variation in the numbers of species and individuals of Coleopteran

insects according to forest types of deciduous forest, shrubbery, alpine

pastures, Abies koreana forest and rock land in Halla mountain.
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7} Subsojol & Ao wek
& 8

ATolM e dddE g S 254e 245 fd AR A
T (Deciduous forest), ¥ &t (Shrubbery), iL4F Z 4]
o) (Alpine Pastures), 59 (Abies koreana forest)¥ AU ool <A Ao
(Rock land) 5 o2 F&3Fe] 24313t}
el we HAEE 2o BxE BY GASGFHAA T 157 61F
=

SISAAA 7L A =] )dd SdEdrdEAgel & vEFgol

&3t = Q= Yoyt FREY] ol £ tdAo] = H a(Argyropoulou
et al., 2005; Ziogas & Vaitikauskas, 2007)¢} dxatgch 1 the #E o=
< 137 35%F 1,03370A], Az A el A= 113 27F 41070 A, A A A= 73
16 12870 A1, T-3UF-dell= 43 8F 210A © o= vERwtH(Table 6).
SdAgddTdEd= o8 s sl 1,000~1,400m -3k, Aol s 800~1,400m
TR FQ FFEOLRE WU, Mojuy, USRS, AIERAUR o,
T3 AAZE AlskaL, et e AA7E gkRbeith o] A e FH
AL o] A et gAEY A g AR AT, dAHY
T 1021670A 2 78 wekew, O v wAHH 8% 1,2070 4, ¥
Al 8% 96370Al, AT 65 35270 A ATk

ofN

HED = Aot dE 1,500~1,600m 3, st 1,800m T+ o2l & &t
1,500~1,600m T-iFo = Atz dxideel 2 Hd5a 1~2m e H5
o] IAsL e A ooy, Adote zh7ts] FHle] wEFE ddd U

5%, 30.3%,
A Bt 7F 297NA R 288%E ¢-HsE A4S Bt 999"
A WA = 1vke] ARV @ oY, dE-AE WA AAFT 53
st A4S Holed ol HYgEdsduY EdFel 9N Fd5el T4
g S xo] PAH Holgdwo] &gld vk nku o] wWAE
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Table 6. Species distribution according to forest types of deciduous forest, shrubbery, alpine pastures, abies koreana forest

and rock land in halla mountain.

Forest type

=L deciduous forest Shrubbery Alpine Pastures Abies Koreana Rock land

amily

Aphodiidae 1/2 1/2

Carabidae 8/1,207 7/297 6/148 3/8 6/75

Cerambycidae 1/2 1/1

Cetoniidae 1/1

Chrysomelidae 5/8 2/9 2/4

Coccinellidae 1/2 1/6 1/1

Elateridae 2/3 2/8 1/1 1/1

Harpalidae 13/10,216 5/313 6/127 3/7 3/15

Histeridae 2/4 2/6

Lucanidae 2/2

Meloidae 2/2

Melolonthidae 7/9 5/7 3/3 1/1

Rutelidae 1/1

Scarabaeidae 6/352 3/46 1/1

Silphidae 8/963 4/336 4/120 1/4 3/34

Staphylinidae 2/8 1/2 1/1

Tenebrionidae 1/33 1/1 1/2 1/2 1/1
Total 61/12,813 35/1033 27/410 8/21 16/128

The data indicate species/ individuals
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Deciduous forest Shrubbery  Alpine Pastures Abies Koreana Rock land

Fig. 13. The changes in total numbers of species and individuals of
Coleopteran insects at different forest types according to bait types

eastern slope(Seongpanak) in Halla mountain.
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Fig. 14. The changes in total numbers of species and individuals of
Coleopteran insects at different forest types according to bait types in
western slope(Eorimok) in Halla mountain.

Al : Total Number of captured individual in carnivorous attractant
VI : Number of captured individual in Vegetable attractant

AS : Total number of captured species in carnivorous attractant
VS : Total number of captured species in Vegetable attractant
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W = 9l ow(Abbot, 1927; Boeckh, 1962), = Z 21 g o]4 Wojzl Azl A=Az}
L 8HF Qe ZHopd = = T8& 2 Aoh(Petruska, 1975). FAMA I F
145770 A7 AR HE Q= FEAFAAN 8F 1,19370A1(82%)7F A H ¥ o, 2]

EAfAAC 5% 26470A(18%)7F AF ] AEGRTE SEAN B2 /A7
1= AT

Table 7. Comparison of species and individuals collected according to bait

types of animal and vegetable food in Halla mountain.

Baits with animal food Baits with vegetable food

Family Species  Individuals Species  Individuals Total
Aphodiidae 1 2 1 2 4
Carabidae 8 868 8 867 1,735
Cerambycidae 1 1 1 2 3
Cetoniidae 1 1 1
Chrysomelidae 5 7 2 14 21
Coccinellidae 1 9 9
Elateridae 1 3 3 10 13
Harpalidae 11 5,751 13 4,927 10,678
Histeridae 2 9 1 1 10
Lucanidae 2 2 2
Meloidae 1 1 1 1 2
Melolonthidae 6 9 7 11 20
Rutelidae 1 1 1
Scarabaeidae 6 341 2 58 399
Silphidae 8 1,193 5 264 1,457
Staphylinidae 2 6 1 5 11
Tenebrionidae 1 19 1 20 39

Total 53 8,211 50 6,194 14,405

A7 AP A FdAld e 198MA R 154 A= #F3&5 Ho
SiuolsAddert sEd FAAE 9 Axdna =4S ¢ Ao
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Table 8. Dominance index, species diversity index, evenness index and species richness index at different altitudes according

to slopes in Halla mountain.

Altitude

800m 900m 1000m 1100m 1200m 1300m 1400m 1500m 1600m 1700m 1800m 1900m 1950m

Combined
DI 0.94 0.77 0.81 0.70 0.69 0.58 0.58 0.64 0.57 0.35 0.35 0.48 0.67
PRI 2.22 4.01 3.35 5.18 3.09 3.06 2.69 3.59 3.29 351 4.62 3.23 1.95
‘H’ 0.56 1.32 1.11 1.61 1.91 1.84 1.85 1.76 2.06 2.45 2.46 2.22 1.50
EI 0.19 0.39 0.33 0.43 0.59 0.60 0.65 0.56 0.71 0.86 0.72 0.75 0.68
Seongpanak
DI 0.94 0.77 0.81 0.61 0.70 0.69 0.77 0.77 0.79 0.33 0.43 0.49 0.67
RI 2.22 4.01 2.81 3.78 2.74 1.97 2.71 294 1.73 2.30 2.83 2.27 1.95
H’ 0.56 1.32 1.04 1.89 1.20 1.49 1.38 1.08 1.25 1.98 1.61 2.06 1.50
EI 0.19 0.39 0.34 0.57 0.40 0.60 0.51 0.38 0.57 0.95 0.58 0.80 0.68
Eorimok
DI 0.83 0.80 0.80 0.56 0.54 0.72 0.50 0.42 0.41 0.49
RI 2.76 441 2.77 3.14 2.06 2.94 351 3.02 3.78 3.32
H’ 0.95 1.28 1.44 1.98 1.91 1.69 2.17 2.18 2.29 2.16
EI 0.31 0.36 0.47 0.66 0.77 0.60 0.78 0.83 0.73 0.80
“DI : dominance Index DI=n;+ny/N PRI : Species Richness Index RI=S-1/In(N) ‘H’ : Species Diversity Index H’'=-2pilog(pi) 9EI : Evenness

Index EI= H'/log>S
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T YT Agee 799 2442 7 E=okon 8¢ 229, 69 1.73 £ 2
o

M

Elytom ghepitke] AAUE FAHSRE 3 A (Yang, 200609 WFAS AL
2 3 A5 (Lee, 201Dl ¥l S vl =4 Yeky, dekil s d3 o] e A
of vla} vl A o] & HEH tF=rt =4 yUewnal dddnh
Table 9. Monthly variations in dominance index, species richness index,
species diversity index and evenness index in different months
according to slopes in Halla mountain.
Month
May Jun. Jul. Aug. Sep. Oct. Total
Combined
DI 0.71 0.65 0.28 0.48 0.82 0.89 0.68
PRI 3.32 5.23 4.09 5.13 2.65 2.85 741
‘H’ 1.61 1.73 2.44 2.29 1.13 0.68 1.68
gl 0.52 0.46 0.72 0.64 0.36 0.21 0.39
Seongpanak
DI 0.66 0.52 0.29 0.50 0.81 0.90 0.70
RI 2.63 3.87 3.44 4.26 2.15 2.21 5.42
H' 1.81 1.90 2.38 2.21 1.15 0.67 1.57
EI 0.69 0.57 0.76 0.66 0.40 0.23 0.40
Eorimok
DI 0.72 0.75 0.30 0.49 0.83 0.91 0.68
RI 2.48 4.60 3.27 3.07 2.90 2.69 6.21
H' 1.44 1.42 241 2.10 1.02 0.68 1.74
El 0.52 0.40 0.78 0.71 0.33 0.23 0.43
*DI : dominance Index DI=n;+ny/N "RI : Species Richness Index RI=S-1/In(N)
‘H’ : Species Diversity Index H’=-Xpilog(pi) 9EI : Evenness Index EI= H'/log:S
—_ 54 —_
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3) 94 24
grepab e 27 S 600~1400mel B A, A 1,500~1,600me] A

T, & 1,600~1,900me] #HEHAeE s 1,900~1,950me] LAk E v =
WY 2 A7 2ARA e A ¥ AR Ao we 2 di s

Table 10. Variations in dominance index, species diversity index, evenness
index and species richness index according to different forest types

in Halla mountain.

Deciduous Alpine Abies
Index Shrubbery Rock land  Total
forest Pastures  Koreana
‘DI 0.74 0.44 0.41 0.33 0.57 0.66
PRI 6.34 4,90 4.32 2.30 3.09 741
‘H’ 1.41 2.32 2.35 1.98 2.08 1.96
Bl 0.34 0.65 0.71 0.95 0.75 0.46
*DI : dominance Index DI=n;+ny/N PRI : Species Richness Index RI=S-1/In(N)
‘H’ : Species Diversity Index H'=-Xpilog(pi) EI : Evenness Index EI= H'/logsS

4) Aed 24

AR PPe AW A% SHE AFE R} Aol 0712 olel® A
H068) R = o $HmSHE T2 olel®

o
AP (6.33)0] Aot AbA X
ojgl & Apdo] 1.75, Ad¥et Apdo] 1.

044, ¥o} AP 04002 % Thwe} 5w A
o7 FAHJAT(Table 11).
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Table 11. Variation in dominance index, species richness index, species

diversity index and evenness index according to slopes in Halla

mountain.
Slope
Seongpanak Eorimok Total
DI 0.71 0.68 0.68
PRI 5.42 6.33 741
‘H’ 1.57 1.75 1.68
91 0.40 0.44 0.39

DI : dominance Index DI=nj+ny/N PRI : Species Richness Index RI=S-1/In(N)
‘H’ : Species Diversity Index H'=-3pilog(pi) °El : Evenness Index ElI= H'/log:S
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(Carabidae) 8%, 4 7¥ @ ¥ (Silphidae) 6%, 2% 78 ¥ (Scarabaeidae) 552 <
o7 389, $43% AFDDe Adete] A HAEJAOY FHE A
(RD, ¥ H%4= AFH), #5% AFEDTE ool A ZAHAH
AxEEE Y 800m AHFH Faek ANASE B SUbsiorb s
ZFolE Holth #E 1,800m AFelA AF A
ot FolE EAY. JASTE s 1,000m FIFAA 3151MAR 7MY B
=85 BYa, dd 1,950m 7gte]l 6U/HAIR b AL EdES Bt TFF
E+ 8% 1,100m F-Ztell Al 518414 7H =i s 1,950m Rkl A 1952 7}
etk v F g AsH)E Y 1,800m 7Rl A 24608 THE =

-

_57_

Collection @ jeju



743 84

-

1

o}

=)

Shehrh 49-gol

7}3

[e}

=

5= 5¥5H 647HA]

A

7N
wiastaen thAl 993 1099 S 7tst

12 800mT-7toll Al 05602 7y

o

24

2]

kAl

o
A

L

vzl

el
o

)

o
™

B8

el
700

L
= 74

~,
R

K

vAO

F

o] 0.68= 7}

10

™

L,
R

e

vAO

F

7ol 244= 7}

I [e}
=4

]

ZAthel 7}

2 ) (Desiduous forest)ol A 6102 7}

= (Shrubbery)el 13%, IA4FxX] o (Alpine

iy
FAA N Bel #d A

J

3

T

Pasture)oll 27%, A% A (Rock land)el 16%, TF+AUFH(Abies koreana

forest)oll 8& <o &
ol Aol 50F 43% =

o

|
B
il

gl
o

o
o

o
gl

™

Bk 1,800m—-7F, 8

I

12 1,700mol] % A

I

1

743 8ol AAFIE HolAn, 993 10¢€] 1

-

AFgeddad s A F<t

Heh 2N A

R4

k]

bl ot

o

stgom, 497k wop

A Aol 57

o

3
=

2
=

Ba
o

=

i 1,500m o] o] LA

AR AR = 9d30de] dFdEdrdels B AMAE AR = AT

)

-
1

i 2

12 1,000~1,300m -7Fel

9]

o

)

SRR R

xéx%

70
-

B
il

)
=

O
RS

17

ﬁo
B
.

™
W

0

o

)

_58_

Collection @ jeju



Abbot, C. E. 1927. Experimental data on the olfactory sence of Coleoptera,
with special reference to the Mecrophori. Ann. Entomol. Soc. Am. 20:
207-215.

Adis, J. 1979. Problems of interpreting arthropod sampling with pitfall trap.
Zool. Anz. 202: 177-184.

An, S. L. and S. M. Lee. 1986. Description of new species of Parapodisma
from Korea(Orthoptera: Acrididae). Ins. Koreana 6: 115-119.

An, S. L. 2003. The Coleopteran fauna of Mt. Hallasan National Park, Korea.
National Science Museum pp. 23-60.

An, S. L. and Y. J. Kwon. 1995. A check list of Chrysomelidae from Chejudo
(Coleoptera). Ins. Kor. Suppl. 5: 91-124.

Andrewes, H. E. 1923. 22-papers on Oriental Carabidae-10. Ann. Nat. Hist.
121 212-223.

Apigian, K. O., D. L. Dahlsten and S. L. Stephens. 2006. Biodiversity of
Coleoptera and the Importance of Habitat Structural Features in a Sierra
Nevada Mixed-conifer Forest. Environmental Entomology 35(4): 964-975.

Argyropoulou, M. D., G. Karrisl, E. M. Papatheodorou and G. P. Stamou.
2005. Epiedaphic Coleoptera in the Dadia forest reserve(Thrace, Greece) :
the effect of human activities on community organization patterns. Belg. ].
Zool. 135(2): 127-133.

Avgin, S. 2006. Habitat selection and diversity of ground beetles(Carabidae) in
Ahir Mountain(Kahramanmaras, Turkey), in Mediterranean Region. Munis
Entomology & Zoology 1(2): 257-266.

Boeckh, J. 1962. Elektorphysiologische Untersuchungen an einzelnen Geruch
-srzeptoren auf den Antennen des Totengabers(Necrophous Coleoptera). Z.

Vgl. Physiol. Berl. 46: 212-248.

_59_

Collection @ jeju



Booth, R. G., M. L. Cox and R. B. Madge. 1990. IIE Guides to insects of
importance to man 3. Coleoptera. The university Press, Cambridge. 384 pp.

Butterfield J, L. M. Luff, M. Baines, M. D. Eyre. 1995. Carabid beetle
communities as indicators of conservation potential in upland forests.
Forest Ecology and Management 79: 63-77.
Byun, B. K. and B. Y. Lee. 1996. Insect fauna of Lepidoptera at Kwangnung
and Namhae Experimental Forest. FRI journal of forest science 53: 10-27.
Cho, B. S. 1968. Report of the Academic Survery of Hallasan(Mountain)
Natural Preserve and Hongdo. Ministry of Culture and Communications
pp. 221-298.

Cho, F. S. 1929. A list of Lepidoptera from Dagelet Is. Journ. Chosen Nat.
Hist. Soc. 8: 8.

Cho, F. S. 1934. On the some longicorn beetles from Korea. Journ. Chosen
Nat. Hist. Soc. 17: 39-50.

Cho, F. S. 1963. Insects of Quelpaert Island(Cheju-do). Bull. Hum. & Nat. Sci.
Korea Univ. 6: 159-242.

Doi, H. 1932. Miscellaneous note on Insects. J. Chosen Nat. Hist. Soc. 13:
30-49.

Doi, H. 1933. Miscellaneous note on Insects 3. J. Chosen Nat. Hist. Soc. 15:
85-96.

Doi, H. 1936. Miscellaneous note on Insects 6. J. Chosen Nat. Hist. Soc. 20:
54-61.

Evans, A. V. and C. L. Bellamy. 1996. An inordinate fondness for beetles.
University of California Press. England. 208 pp.

Huh, E. Y. and Y. J. Kwon. 1995. A check list of the Caelifera from Chejudo
(Orthoptera). Ins. Koreana Suppl. 5: 7-18.

Ings, T. C. and S. E. Hartley. 1999. The effect of habitat structure on carabid
communities during the regeneration of a native scottish forest. Forest

Ecology And Management 119: 123-136.
—_ 60 —_

Collection @ jeju



Icjikawa, S. 1906. Insects of Quelpart Island. Hakubutsu No Tomo. 6(33):
183-186.

Ishitani, M and K. Yano. 1994. Species composition and seasonal activities of
ground beetles(Coleoptera) in fig orchard. Jpn. J. Entomol. 62(1): 201-210.

Jang S. J and J. K. Kim. 2001. Distribution of Carabid Beetles(Coleoptera
:Carabidae) in different forests of Central Kangwon-do. Journal of Forest
Science 16: 42-49.

Jeju Regional Meterological Administration. 2011. Catalogue of Detailing
Climatic characteristics Jeju Regional Meterological Administration pp.
82-91.

Jeong, S. H. 2005. A Series of leterature in Mt. Hallasan. Reseach Institute of

Jejudo—Hallasan pp. 145-315.

Jeong, S. H. 2003. A Study on the Insect Fauna of Hallasan National Park.
The Report of the NSM. 39: 63-105.

Jeong, S. H. and W. T. Kim. 2000. Insect Fauna of Mt, Hallasan I .Along the
Climbing Course of Kwaneum Temple(Exclusion of Lepidoptera). Jeju
University Research Papers in Environmetal Sciences 8: 1-38.

Jeong, S. H. 2006. Folklore and Natural History Museum. Jeju Specail

Self-Governing Province pp. 171-212.

Jung, J. K., S. I. Lee, J. S. Choi, O. K. Kwon. 2005. Comparison of Occurrences
of Coleoptera by Three Sampling Methods in Mt. Yeonyeop Area, Korea.
Kor. J. Environ. Biol. 23(3): 228-237.

Jung, K. J, S. T. Kim, S. Y. Lee, ]J. S. Yoo, J. H. Lee. 2011. Community
Structure and Distribution of Ground Beetles(Coleoptera: Carabidae) of Mt.
Bangtaesan in Gangwon-do, Korea. Korea Journal Ecology 25(3): 307-317.

Kang, S. S. 2009. Report of Restricted Trail in Mt. Halla National Park.
Institute of Environmental Resource Research pp. 3-41.

Kang, T. ]J. 2006. Climate Characteristics of Hallasan Natural Reserve. Jeju

Specail Self-Governing Province pp. 33-41.
—_ 61 —_

Collection @ jeju



Katakura, H. and R. Undo. 1985. A preliminary study on the faunal make-up
and apatio—temporal distribution of carrion beetles(Coleoptera: Silphidae) on
the Ishikari Coast, Northern Japan. Jap. J. Ecol. 35: 461-468.

Katakura, H., M. Sonoda and N. Yoshida. 1985. Carrion beetle(Coleoptera,
Silphidae)fauna of Hokkaido University Tomakomai experiment forest,
Northern Japan, with a note on the habitat preference of a geotrupine
species, Geotrupes laevistriatus(Coleoptera, Scarabidae). Res. Bull. coll.
Exp. for. 43: 43-55.

Kim, C. W. 1957. Hymenoptera of Quelpaert Island. Rep. Inst. Biol. Korea
Univ. 1(1): 2-9.

Kim, H. C. 2009. Ecological Characteristics and Management Methods of Sasa
quelpaerternsis Nakai. Dissertation. Jeju National University. 103 pp.

Kim, H. J. 1988. Studies on the community structure of coleoptera and
araneina in Korean pine(Pinus Kkoraiensis) stands. Dissertation. Korea
University. 64 pp.

Kim, W. T. 1984. Insect Fauna of Four Craters in Cheju Island. Cheju
University Journal. 18: 197-211.

Kim, W. T. and H. S. Park. 1981. Animal Fauna of Four Craters of Jeju
Island(1). Cheju University Journal. 13: 167 -173.

Kim W. T. and S. B. Kim. 2000. Survey of Coleopteran Community in Mt.
Halla I. Tempral and Spatial Fluctuation of Superfamily Caraboidea
(Coleoptera, Insecta) Along 5.16 Road Side. Cheju Journal of Life Science
3(3): 103-116.

Kim, W. T. and S. H. Kim. 2002. Insect fauna of Hallasan National Park.
Korea National Parks Authority pp. 324-341.

Koivula, M. and J. Niemeld. 2002. Boreal Carabid Beetles(Coleoptera,
Carabidae) in Managed Spruce Forests-a Summary of Finnish Case
Studies. Silva Fennica 36(1): 423-436.

Kwon, T. S. 1996. Diversity and abundance of ground beetle(Coleoptera -
—_ 62 —_

Collection @ jeju



Carabidae) in the Kwangnung experimental forest. Korea J. Entomol. 26:
351-361.

Kwon, Y. J. and S. M. Lee. 1984. Classification of the subfamily Carabinae
from Korea. Insect Koreana 4: 1-363.

Lee, C. B. 1999. Illustrated Flora of Korea. Hyangmoonsa. 990 pp.

Lee, S. I, K. J. Jeong, J. S. Choi and O. K. Kwon. 2005. Study on
Community Structure and Seasonal Variations of Coleoptera in Mt.
Yoenyeop area, Korea. Korean J. Environ. Biol. 23(1): 71-88.

Lee, C. K. 2011. Distribution and Diversity of Beetles(Coleoptera: Carabidae)
in Naejangsan National Park, Korea. journal of Agrivulture and Life Science
45(4): 37-45.

Lee, J. H, C. Y. Hwang, Y. K. Jeon, S. K. Lee. 2010. Ground-Beetle
(Coleoptera) Fauna in Mt. Namdeogyu. journal of Agrivulture and Life
Science. 41(2): 32-44.

Lee, J. W., H. J. Kwon, C. J. Kim. 2009. Survey on Insect Biodiversity in
Nature Sabbatical Area of Unmunsan. Kor. J. Env. Eco. 23(4): 326-332.
Lee, S. I, J. K. Jeong, J. S. Choi and O. K. Kwon. 2005. Study on
Community Structure and Seasonal Variations of Coleoptera in Mt

Yeonyeop area, Korea. Korean J. Environ. Biol. 23(1): 71-88.

Lee, S. M. 1987. A Synonymic List of Longicorn Beetles of Korea. the
National Science and Museum. 287 pp.

Lee, J. E. and S. L. An. 2001. Economic Insect 14. (Chrysomelidae:
Coleoptera). National Academy of Agricultural Science 229 pp.

Lee, Y. I, W. T. Kim and D. H. Kim. 1985. Insect Fauna of the Hanllasan
National Park. Report Survey and Study of Hallasan Natural Reserve pp.
395-455.

Lim, J. A., Y. A. Choi, M. H. Jung, S. Y. Kang and Y. J. Chung. 2008.

Antifungal and Unsecticidal Activity of Methanol Extract from 11 Korean

Wood Species. Journal of Conservation Science 23: 95-102.
—_ 63 —_

Collection @ jeju



Lovei, G. L. and K. D. Sunderland. 1996. Ecology and behavior of ground
Beetles (Coleoptera:Carabidae). Annual Review Entomology 41(1): 231-256.
Lomolino, M. V. 2001. Elevation Gradients of Species-Density:
Historical and Prospective Views. Global Ecology and Biogeography.

10(1): 3-13.

Maclean, D. B. and J. Usis. 1992. Ground Beetles (Coleoptera: Carabidae) of
Eastern Ohio Forests Threatened by the Gypsy Moth, Lymantria dispar
(L.) (Lepidoptera: Lymantriidae). OHIO J. SCIL 92 (3): 46-50.

Magura, T., B. Tothmeresz and Zs. Bordan. 2000. Effects of Nature
Management Practice on Carabid Assemblages (Coleoptera:
Carabidae) in a Non-Native Plantation. Biological Conservation
93: 95-102.

McNaughton, S. J. 1967. Relationship among functional properties
California Glassland. Nature 216: 168-169.

Melnychuk, N. A., O. Olfert, B. Youngs and C. Gillott. 2003. Abundance
and diversity of carabidae (Coleoptera) in different farming systems.
Agriculture, Ecosystems and Environment 95: 69-72.

Molnar T, T. Magura and B. Toéthmérész. 2001. Ground beetles(Carabidae)
and edge effect in oak—hornbeam forest and grassland transects. European
Journal of Soil Biology. 37(4): 297-300.

Moon, T. S. and S. J. Lee. 1999. Medicoentomology and Conservation Biology
of Insects from the Islet Youngdo, M. Silphidae(Coleoptera). The Kosim
Journal of Health Sciences. 9: 115-126.

National Institute of Meterological Research. 1987. Studies on the surface
boundary layer over Cheju islandIl. National Institute of Meterological
Research pp. 11-15.

Murayama, J. 1931. R visions des Familes des Ipides et des Platypides(Coleopteres)
de T'ile de Quelpart. Annot. Zool. Japan. 13(2): 39-61.

Niemela, J.,, D. Langor and J. R. Spence. 1993. Effects of clear cut harvesting
—_ 64 —_

Collection @ jeju



on boreal ground beetle assemblages(Coleoptera : Carabideae) in Western
Canada. Cons. Bio. 1(7): 551-561.

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

Oh, K. S, D. S. Kim and Y. B. Cho. 2011. The effects of seasonal changes
on the species composition and abundance of Silphids(Coleoptera: Silphidae)
captured by FIT at Mt. Sokrisan National Park, Chungbuk Province. Kor.
J. Appl. Entomol. 50(3): 209~ 214.

Yang, K. S, S. B. Kim and W. T. Kim. 2006. Spatial and Temporal

Analysis of the Coleopteran Communities around 5.16 Road of Mt.
Halla, Jeju Island, Korea. Korean J. Environ. Biol. 24(4): 337-358.
Ohsawa, M. 2005. Species richness and composition of Curculionidae
(Coleoptera)in a conifer plantation, secondary forest, and old
-growth forest in the central mountainous region of Japan.

Ecological Research 20: 632-645.
Okamoto, H. 1924. The Insect Fauna of Quelpart Island(Saishiu-to). Bulletin

of the Agricultural Experiment Station. Government=General of Chosen.
1(2): 233.

Okamoto, H. 1927. The Longicorn beetles of Corea. Ins. Matsjmum. 2(2):
62-86.

Park, H. S., M. Y. Oh, D. C. Oh and W. T. Kim. 1977. Study on Ecosystem
of Baeknokdam Crater of Mt. Halla(1). Cheju University Journal. 9:
177-192.

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

Peck, S. B. 1990. Soil biology guide. pp.1113-1136. In Insecta: Coleoptera

_65_

Collection @ jeju



Silphidae and the associated families Agyrtidae and Leiodidae, eds. by D.
L. dindal 1349 pp. John Wiley and sons. New York.

Paik J. C. 1990. Insects of Quelpart Island. Chejudo Folklore and Natural
History Museum. 614 pp.

Petruska, F. 1975. The effect of Predominating winds on the flight of some
species of beetles from the group of Silpgidae into pitfall traps(Col. Silphi
—dae). Acta Universitatis Palackianae Olomucensis. Facultas Rerum Natur.
ol: 55-175.

Pielou, E. C. 1966. The measurement of diversity on different types of
biological succession. J. Theor. Biol. 13: 131-144.

Pielou, E. C. 1969. An Instrodution to Mathematical Ecology. Wiley,
Inerscience. New York. 385 pp.

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

Research Institute for Mt. Halla. 2007. Data Book of Mt. Halla. Jeju Special
Self-Gorverning Province pp.120-235.

Riley, K. N. and R. A. Browne. 2011. Changes in ground beetle diversity and
community composition in age structured forests(Coleoptera, Carabidae).
ZooKeys 147: 601-621.

Romero—Alcaz E. and J. M. Avila. 2000. Effect of elevation and type of
habitat on the abundance and diversity of Scarabaeid Scarabaeoid dung
beetle(Scarabacoidea) assemblages in a Mediterranean area from southern
Iberi Peninsula. Zool. Stud. 39(4): 351-359.

Rushton, S. P.,, M. L. Luff and M. D. Eyre. 1989. Effects of
pastureimprovement and management on the ground beetle and

spider communities of wupland grasslands. J. Appl. Ecol. 26:

489-503.

Saito, K. 1932. On the longicorn beetles of Corea. Bull. 25th Anniv. Agr.

_66_

Collection @ jeju



Forest Coll. Suigen. Chosen. 439-478.

Sandoval, S. I, S. P. Cook, F. W. Merickel and H. L. Osborne. 2007.
Diversity of the beetle(Coleoptera) community captured atartificially
—created snags of Douglas—fir and Grand fir. The Pan-Pacific
Entomologiste 83(1): 41-49.

Seok, D. M. 1970. The insect fauna of the Is. Quelpart. Bojinjae. 186 pp.

Seok, D. M. 1934. A Study of korean butterflies(1). Bull. Kagoshima Imperial
Coll. Agr. and Forest. 25: 631-784.

Seok, D. M. 1937. On the butterflies collected in Is. Quelpart. Zephyus. 7:
150-174.

Shanon, C. E. and W. Weaver. 1949. Recent contribution to the mathematical
theory of communication. University of Illinois Press. 16 pp.

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

Southwood, T. R. E. 1978. Ecological Methods with particular reference to the
study of insect populations. Champman and Hall. 524 pp.

Spence J. R. and J. Niemela. 1994. Sampling carabid assemblages with pitfall

traps, the madness and the method. Can. Ent. 126: 831-894.

Tatum, T. 1847. Description of two species of Carabus from Asia Ann. Mag.
Nat. Hist. ser. 1(20): 14-15.

The Entomological Society of Korea and Korean Society of Applied
Engomology. 1994. Check List of Insects from Korea. Kon-Kuk University
Press. 774 pp.

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

Timm, A., J. Buse, T. Dayan, W. Hardtle, T. Levanony and T. Assmann.
2009. At the interface of historical and present-day ecology: ground
beetles in woodlands and open habitats in Upper Galilee(Israel). Zoology

in the Middle East 47: 93-104.
— 67 —

Collection @ jeju



Ueno, S. I, Y. Kurosawa and M. Sato. 1985. The Coleoptera of Japan in
Color(Il). 514 pp.

Uvarov, B. P. 1929. Some Orthoptera from the Russian Far East. Ann. Mag.
Nat. Hist. 9(17): 273-291.

Yeon, H. S, J. K. Park, D. W. Lee and K. M. Chung. 2005. Distribution of
Ground-beetles(Coleoptera: Carabidae) in Mt. Gabjangsan, Korea. Kor.
Turfgrass Sci. 19(1): 47-55.

Volkmar, C. S., Bothe, T. Kreuter, M. L. Hussein, L. Richter, U. Heimbach
and T. Wetzel. 1994. Epigaische Raubarthropoden in Winterweizenbestanden
Mitteldeutschlands und ihre Beziehung zu glattla usen. Mitt. Biol. Bund.
Anst. Ld-Forstw.(Berlin-Dahlem) 299: 1-134.

Yu, X. D., T. H. Luo, J. Yang and H. Z. Zhou. 2006. Distribution of ground
—-dwelling beetles(Coleoptera) across a forest-clearcut ecotone in Wolong
Natural Reserve, southwestern China. Insect Science. 13: 127-135.

Ziogas and Vaitikauskas. 2007. Ground beetle(Coleoptera, Carabidae)
bioecology in forests of AuksStasis Tyras Mire reserve. EKOLOGIJA. Nr. 1:
37-43.

_68_

Collection @ jeju



7&/\].94%

]’E’i/ﬂ /g}o]_% 7o QE ]-
= FEohEy, A

°

=

=

=i mhx| ek npEg

OB o
R - m MM T
B ol = N
X~ ol W T AR
- N = O_W —_ _ZT _
Wm Gl 1@ _ R m S BN B 1y
7ﬁ%v§e < 2w umﬁﬂ%ﬂ &
S ﬁ%%%#&%%% sE R w
= o _ o H X =° N R R
A wqwqgwg%q ﬂﬂqﬂwm%%
fenred IN — —_— fve
\‘:IL Mﬂu ‘ml H loH _/E _,NAT y O_MO E o W \m ”Mrm ,_rlo.ﬁ _ZA mm ol ,UI % N
‘Mﬂ N ~x % ﬂArO dl JIL ﬁ 0 AL jont X ‘._mo O_E 1)M _Eﬂ_ —_ 11_A|
SO ﬂo%ﬂgxﬂﬁwojf iﬁocgaﬂow@ﬂ
—_— U_ )| - . ' o —
Ak = X Mﬂ = W_l mﬁ gt S B @u (Y - 7 s M < o T <
ﬁﬁuucuﬂz urwé #ﬁ.ﬂ.?.&mnéﬂﬁr@] ﬂmw
5% 5 K = 7 q ™ uu}x%@h ng_EgA
W 5 N = Mo o o P o P ol < o I g
m B o o B K o= M# = e X T X WE e X w W T
L TET L% E_om_e?é&g% g
= T 4 e o W = N TR X oo 8o m 3 9 I ot
i o L o ~ S go oo <) "JH mlg < T
oM = T M I G T . B = 3w Y WX ¥ g
&om3 do © o T o T - noow = = a- o
N~ - T = o L ! o B XN CR
E a7 .._m—lx_ —_ ) e} \U| ;OL — 3o N 3 ~ H
oy o S CE R TH S T B J Ig % LN =
=1 ojn X < Tl . R K T K g i =
M ) oo o B T Jo = X o o o L ™
T P Eoo_aau O_E,lszgﬂﬂuAla
iy olp - T @ W T G G w oA ° o
o) o X K e o N N —_ — i =y J O g
Y Gl _ M X | % T B ~ W <
X N~ = o - X a2 X in palS o (e BK
~n T X i 0 . or 53 X = T e i N
ST Sl A o o < < B o3 5 F =
%ﬂuuzu }iﬂwmﬁ é%é@%.mﬂﬂ%,ﬂ_wu
%ﬂ%&% D zA_,hw@omT ?.%#wrﬂﬂumﬁ%
°° .S E xgmgM%HWﬂ@%,umt}ﬂ%
il S ﬂmw%mw%M%ﬂ%ﬁ@%%ﬂ&%#ﬂ
5k 2 voon s R o N R T oE Lo = L& L
- e Ry oy ol W o ) R E op = B i Wm =
" g_%luﬂmﬁmﬁmumﬂEQ%EE% vTE
c@&lx@@%sz Afﬁmugoggmut_zil?
B o T ~_ ~ L o NO ~o W ! .o Rl
o P A o AR T X T X
ol S 4 NE T % K = = X W o X
ﬂﬂwwﬂﬂw%qqa%ﬂ
= oy MurL W W7 e
ral -~ bl = H
111_ ﬂA_l —_ =0 E!
N HA_I

- 69 -

Collection @ jeju



FAAY obAFA

i

o

el
ojn

i o ® =74

ehire

?:51_

EAaR s

]

Ytk oA 7

L

k)
H

o

P Ab

)

L IS

obi A, oMU

3

44

=
=

o2 At A

1

49

bebatol ohFA

3|
pud

gl 2] &

=
=

A

} A}

[e]

=13
™

= o
= =

A A A AL

o

Hu

%}

svf o]

ol
~

S8

&

=
—_—
fite)
T
H

Wr
M

R

+
il

Al el Esd o]

wm

el

o

ol
jint

=
il

20114 12€¢ 31

_70_

Collection @ jeju



	List of Table  ⅰ
	List of Figures  ⅱ
	ABSTRACT  ⅳ
	Ⅰ. 서론 
	Ⅱ. 연구사 
	Ⅲ. 재료 및 방법 
	1. 조사지 개황 
	2. 조사일정 
	3. 조사방법 
	4. 동정 
	5. 군집분석 
	6. 조사지기상 

	Ⅳ. 결과 및 고찰 
	1. 조사 지역의 기상 특성 
	2. 전체 분류군 및 종 조성 
	3. 고도별 우점종의 월별 분포특성  
	4. 사면별 분포특성  
	5. 고도별 분포특성 
	1) 성판악과 어리목 구간의 고도별 분포 특성 
	2) 성판악과 어리목 지역의 고도에 따른 유인제별 분포 특성 
	3) 과별 주요종의 고도별 분포 특성 

	6. 월별 분포특성 
	1) 과별 분포특성 
	2) 주요종의 월별 분포특성 

	7. 임상별 분포특성 
	8. 유인제별 분포특성 
	9. 군집분석 
	1) 고도별 분석 
	2) 월별 분석 
	3) 임상별 분석 
	4) 사면별 분석 


	Ⅴ. 적요 
	인용문헌 


