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Abstract : Distribution patterns of sandy bottom macrobenthic communities were studied around the Hupo
coastal area. The seasonal surveys were conducted at 15 chosen sites within a depth range of 10 to 50 m
along 10 km of the coastline using a Smith-MclIntyre grab (0.05 m?) in 2005. Overall depth distribution
following the direction of the offshore become deeper parallel to the coastline. A total of 319 macrobenthic
species were sampled with a mean density of 1,972 ind./m?, and mean biomass was 82.5 wet-weight g/m?.
The major individual-dominant species were three polychactes Spiophanes bombyx (436 ind./m?),
Scoletoma longifolia (250 ind./m?) and Magelona japonica (170 ind./m?), and bivalve Adontorhina
subquadrata (73 ind./m?). Cluster analysis and non-metric multidimensional scaling (nMDS) analysis based
on Bray-Curtis similarity identified 2 major station groups which corresponded to macrobenthic faunal
assemblages and their characteristic species. In addition, environmental conditions were significantly
different between station groups. Group I contained mostly 20 and 50 m deep sites and was associated with
sandy mud. Group I was characterized by high abundance of S. bombyx, S. longifolia, A. subquadrata. 1t
was divided into two sub-groups (I-I and I-II) in relation to depth. Sub-group I-I was associated with deeper
sites than sub-group I-II. Group II included mostly inshore area shallower than 15 m and was associated
with coarse and medium sand. Group Il was characterized by Lumbrinerides hayashii and Urothoe
grimaldii japonica.
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Fig. 1. Hupo coastal areas, showing the locations of 15
sampling sites.



Distribution Patterns of Sandy Bottom Macrobenthic Community 125

A&z ste] AT HF A= 2ol = A
Y7](Smith-MclIntyre grab, 0.05 m*)3 A&3ke] AxH
4314 HEE AR5 oH, I HA &2 AAdelA HE
=71 0.07 mme] Aol AL F FE=E 10% e
2aegdo] aAste] PR RS AR
SRHE AlE = Tl HEE7] Tmmé] Aol AS & AE
AWhS st e, siEdn|AdstolA 578 - Al ok
= EFHEFTHS SHAT /A 71271 8lo
Bk F4 o] o] AE WM e Z=E 2o 7]
=

A

o
255 ST FR7ISAHTOC)H HA=UE
S FsiMe= AY7lel JAgE HAES 7 HH 3 S0g
ANFAT = W Baste] dAAR ket 2nkE
HEL 50°Col A 48417 AZRAIZ T 1 g¥ A F 5k

eire FAAE S T8l HEA AlgER Fee o
2 40 ool AlgAL A= F-297](sedigraph 5100D)=
B3l JAPE HES ekt

25 4
7t A=Y Aozl A FES T AT
2 AEF AFE B WEgmHeR tste] B8}
Atk Gl A2 st= HIAMFTES] 545 Fotatr|
Q8] ThH R FUYE A <=(Shannon and Wiener
19635 ot or, A F24d3) 10 mE - g3t
[e]

i
o
ot
o
N
1o
o

A fAIEE 5 M oA S ATk
THHHEA Al AEAETR] AFS a7 98] 2E 2
FE 4th rootZ W5 2 H, Bray-Curtis fFAHES o]&
3 R3] 54 (cluster analysis)a} TFRF 2 =1 (MDS, non-
matric multidimensional scaling)S &3l WA T
o] EEEAS 95t Clarke and Ainsworth 1993).
T3k FEE RO Fo8 ASH 4 AR AR
9 U FAE IS P R= 7S etatr] Sl
THEA EAI 712 ¢l PRIMER (ver. 52.2)2 ©|-&3F
SIMPER (similarity percentages procedure) 212 A1A]
stom, £4 Al FAZ|AE 50%E 7EoR 7|9%S
obstith. A FES FHEE dFE 7IA=
T8 Q1S Fotely] flair = thHEREA oA AR
¥ Bray-Curtis frAHEA]¢} SH3HFeto] =9 daAl
£ &% BIO-ENV 42 dAslern, 44
Draftsman plot 418 53l 95% ©]/d¢] A=HHAE 714
= T8 e ALk =3 AR 7F 221&
74 2 AEQRIe Al E Fetetr] 918l Spearman

A

Table 1. Summary of depth, physical parameters of sea water and sediment characteristics during study period

Site/ Depth Temperature (°C) Salinity TOC Sediment content
month  (m)  Surface water  Sediment (psu) (%) Sand (%) Mud (%) Mz (9)

1 7.5 15.3(+5.7) 14.2(+5.5) 34.4(+0.7) 0.11(x0.05) 95.1(+3.0) 4.9 2.33(x0.4)
2 243 15.7(+5.9) 12.4(+3.6) 34.6(+0.4) 0.66(+0.31) 72.1(+8.0) 27.9 3.30(+0.6)
3 40.2 15.6(£5.8) 9.9(%=1.9) 34.4(=0.9) 1.01(0.33) 57.8(£6.0) 422 3.81(+0.1)
4 8.1 15.4(£5.7) 14.8(+4.8) 34.3(%1.1) 0.07(+0.02) 98.4(+0.3) 1.6 1.67(x0.3)
5 11.3 15.6(£5.6) 14.9(+4.5) 34.5(+0.7) 0.05(+0.01) 97.0(+2.6) 3.0 1.29(+0.2)
6 28.2 15.8(£5.9) 12.9(£3.3) 34.4(+0.9) 0.46(+0.27) 78.5(x4.7) 21.6 3.45(£0.1)
7 40.3 15.7(+5.6) 10.1(x1.4) 34.4(+0.9) 0.74(+0.17) 69.6(+0.6) 30.4 3.62(+0.0)
8 15.0 15.6(+5.4) 14.7(+4.5) 34.6(+0.7) 0.08(+0.01) 97.3(+1.8) 2.8 1.82(+0.4)
9 31.3 15.7(+5.6) 13.1(+2.9) 34.5(+0.9) 0.51(+0.08) 86.6(x10.1) 134 3.09(+0.5)
10 50.7 16.3(£5.1) 9.1(£2.1) 34.6(+0.9) 0.62(+0.14) 67.7(£7.4) 32.3 3.50(x0.2)
11 12.8 15.7(£5.3) 15.2(+4.4) 34.6(+0.7) 0.15(x0.02) 96.0(£1.6) 4.0 2.54(+0.2)
12 50.8 16.4(+5.0) 9.3(x1.9) 34.5(x0.9) 0.54(x0.14) 82.4(£2.5) 17.6 2.66(+0.0)
13 13.6 16.1(+5.1) 14.9(+5.1) 34.6(+0.8) 0.15(0.08) 97.3(+0.7) 2.7 2.38(+0.1)
14 29.7 16.2(+5.2) 13.7(+3.9) 34.6(+0.9) 0.26(+0.08) 95.6(+2.8) 4.4 2.24(+0.2)
15 46.3 16.4(+5.1) 11.2(£2.4) 34.5(+0.9) 0.75(+0.18) 85.8(£3.7) 14.2 1.02(+0.1)

Feb. - 10.3(%1.1) 9.1(0.8) 35.3(x0.2) 0.41(%0.3) - - -

May - 12.8(+0.3) 10.9(%2.1) 35.0(x0.1) 0.41(+0.3) - - -

Aug. - 22.7(+0.3) 15.6(+4.5) 33.5(x0.3) 0.48(+0.4) - - -

Nov. - 17.4(+0.2) 15.1(+2.4) 34.2(+0.1) 0.33(+0.3) - - -
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Lo it 15.8(£55)°CHeH, AHHEEE HF 153-
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22.7(£0.3)°C, A&E Ha 103(£1.1)°CE A2 F4
7] EF T2 A 02 E=4T HAERES]
T A Het 9.1-15.2°C¢] HWLINoH, Aoz 2]
2 FAE Bl oA e 258 HTtKTable 1).
AdERE 52 Ha 15.6(£4.5°C, ALE Ha 9.1
(£0.8)°CE AFZH] A 1+ HA = 257t AL
22 Z0= eyt AR5 75 BT Ht 34.3-
34.6 psu BN (Table 1), AIEEZE Hat 33.5-35.3
psu HEE oJ5Hd B AL =0tk AP 5
oF #EE I e JEEE o5 AH 404 B=H
32.8 psuith HAEAEE JHE Hd 1.02-3.81 ¥9
2 Flo] W AR B A AMATER] iHeR =
ko, 4ol 212 oY AoM =2 UATFS B
ATH(Table 1). & H 159] 3¢ A2 F4lo] b&E 3
Aol vlste] oy, AR 5 7P W H A=k
Mz)y& BT TOCE BAHE H+t 0.07-1.01% HAZ
TFAlo] Z a1 EAES YA =2 FH 3,7, 10, 15

oA Aoz = YelsTtH(Table 1).
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57%= A AT AIDERE oS- 8ol 2145,
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wwig/m*2 7P Skt
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Fig. 2. Species number, density and biomass of macro-
benthos at the 15 sampling sites during study
period.

HAAR T IR E A 7 F3E 2folE B
], A 5ol 7P kA, BA 6dlA 7HE =3 TH(Fig.
2). BH 45 AL BE AAMA th2F{IF 7P 48t
Al E8she ERwollen, 53] A 1004= AA &
A A 94% oS AAEATE BA 40llM = 22t
77 &2 MATFY 48%F AHA sk FH9-A ERel
o, A 19X E 40% ©’dS xFA st ThE Aol B
stod Aoz =4 AT AEZF 49 11.1-
153.1 wwtg/m®> M= FH 13004 7P vk, Hd 7
oM 7hd Ekth(Fig. 2). 2 HRwEE 2H AH 2, 3,
6, 10, 13, 14, 159X thEFo] AEFo| 7P wko,
AA 5,7, 8,9, 11X = FISE, 43 19M= 12,
AR 4= AAs=2] AEFol 7P =UTHFig. 2).
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& A vlate] A W& AxrF A es 2
Ao EFTH
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Fig. 3. Species diversity at the 15 sampling sites during

study period (Bar indicates minium and maxi-
mum values by seasonal data).

Table 2. Individual dominant species (>1% of total den-

sity) during study period

Mean

. density Cur.nula-
Rank Species . 2, % tive
(ind./m?) %
+SD
1 Spiophanes bombyx (P) 436 £ 658 22.1 22.1
2 Scoletoma longifolia (P) 250+328 12.7 348
3 Magelona japonica (P) 170£475 8.6 434
4 Adontorhina subquadrata B) 73 +126 3.7  47.1
5 Clymenella koreana (P) 53+£75 27 498
6  Prionospio sp. (P) 51+100 26 524
7 Capitella capitata (P) 45+£78 23 546
8 Praxillella affinis (P) 42+£57 2.1 56.8
9  Scalibregma inflatum (P) 42+64 2.1 589
10 Chaetozone setosa (P) 38+56 19  60.8
11 Urothoe grimaldii japonica (C) 32+59 1.6 624

12 Chaetozone sp. (P) 30£85 1.5 64.0
13 Amphitrite cirrata (P) 30£46 1.5 655
14 Sipunculida unid. 30£59 15 670
15 Lumbrinerides hayashii (P) 28+50 14 684

28+30 14 699
25+34 13 711
18 Thelepus japonicus (P) 23+39 12 723
19 Tharyx sp. (P) 20£51 1.0 733
P: Polychaeta, B: Bivalvia, C: Crustacea.

16 Goniada maculata (P)
17 Haploscoloplos elongatus (P)

g A FE 7hedl & AATY ikl

% 2 e S B 19%019eH, ol
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'1‘?!‘ 165, oWl 97 15, 3R 15 5] 23
NS, Spiophanes bombyx (V1B=7AA|E o)), Scoletoma

Hm

®1-50 ®51-100 @101-300 @ 300-500 () >500ind.im?

Fig. 4. Spatial and temporal distribution pattern of the
major 4 individual dominant species.

longifolia (AL ARF o)), Magelona japonica (%
SR o)), ”"HLZ‘JHWT-/] U321 Adontorhina subquadrata
07 =2 AFE BAT(Table 2). ZA17F &<t 71
Al S A Z]—?—’ﬁ%o] S. bombyx= oIFH| B
584 ind./m’2 7 =43, ALHl F 304 ind/m’E
7 Gkth. S bombyxs 574 20-30m ol X3
A3 2, 6,9, 14014 T-& Aol Blet FZF o R AF
=7 EFdSIATHEFg. 4). S. longifolia‘: ESN AR RS
7+ 229-261 ind/m*> {912 EdHen, 53] FH 2, 3,
6, 79I = A5 =2 IHATE EOjE]-(Flg 4). M. japonica
B A7 F9 B 112-233 ind/m? HAR 50
7P XA THEE ) 7P Wekon, A 1004 = o
% 1,000 ind./m* ©]32] 7WA7F @A THFig. 4). olv
NFE] A subquadrata= FAV717¢ ERF ¥+t 31-96 ind./
m* HE| 2 5o 7]’% 2 2 AT E BleH,
AH 2,3, 6, 7914 9% =& MAFE E3 A tHFig.
4). FZ721 Urothoe grlmaldll Jjaponica (S5 tF2] 2 F

AN A A5 7P B B R ind/m’E &
daton, g Adole Hd 11-19 ind/m*e] WA
BAY. U grimaldii japonica= 37 13} 404 ZA|

mlm
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15 sampling sites.

SIMPER

w48 Ea) AUE o) HlfARES Nl

Table 3. Environmental and biological characteristics of each sampling site group

41

Site group I Site group II
Parameters
I-1 I-1T II-1 II-11 Site 5

Number of species 215 212 110 59 38
Density (ind./m?) 2,281 +1,039 3,705 + 840 771 +460 438 +72 170
Biomass (gwwt/m?) 99.5+36.1 90.1£41.4 76.5+£62.7 19.6 £8.0 111.0
Diversity (H') 3.05+0.67 2.75+0.49 2.93+0.20 2.19+0.38 3.04
Dominant species (ind./m?)

Spiophanes bombyx 51+90 1,432 +£418 182+ 115 3+4 1

Scoletoma longifolia 408 £336 423 £385 3£5 1£2 1

Magelona japonica 408 + 822 75 +45 68 + 89 5+7 0

Adontorhina subquadrata 157 £ 189 78 + 64 0£1 1+£1 0
Mz (9) 292+1.15 3.02+0.54 2.25+0.38 2.00+0.46 1.29
TOC (%) 0.7+0.18 0.5+0.17 0.1+£0.04 0.1 £0.03 0.1
Depth (m) 457+5.3 284 +3.0 13.8+ 1.1 7.8+0.4 11.3
Sediment temp. (°C) 16.1+0.4 15.8+0.3 14.9+0.2 14.5+0.5 14.9
Water temp. (°C) 16.1+0.4 15.8+0.3 15.8+0.3 15.4+0.0 15.6
Salinity (%o) 34.5+0.1 34.5+0.1 34.6£0.0 343+0.1 34.5
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Table 4. Average dissimilarity between group and average abundance (ind./m?) of characteristic species by SIMPER
analysis that contributed to over 55% of the dissimilarity in site groups

Gro Ov:rall Species 'Average 2Average  Average Contribution Cumulative
up average P abundance abundance dissimilarity % %
dissimilarity
Spiophanes bombyx 665 92 16.70 18.32 18.32
Scoletoma longifolia 415 2 11.28 12.37 30.69
| Magelona japonica 260 36 7.23 7.93 38.62
GI o1, Adontorhina subquadrata 122 0 3.36 3.69 4231
5 (V}SH “ Scalibregma inflatum 70 0 3.30 3.62 45.93
Clymenella koreana 89 1 3.06 3.35 49.28
Lumbrinerides hayashii 0 70 2.44 2.67 51.95
Urothoe grimaldii japonica 6 72 2.35 2.58 54.53
| Spiophanes bombyx 51 1432 24.50 32.74 32.74
Gl Jug  Scoletoma longifolia 409 423 6.29 8.40 41.14
5 Gvi-H ° " Magelona japonic 408 75 6.07 8.11 49.25
Adontorhina subquadrata 157 78 243 3.25 52.50
| Spiophanes bombyx 182 3 14.14 19.20 19.20
GILI 3o Urothoe grimaldii japonica 36 162 12.63 17.16 36.36
°G 1L ® Lumbrinerides hayashii 51 17 7.24 9.83 46.19
Chaetozone setosa 87 24 4.98 6.76 52.95
Spiophanes bombyx 182 1 18.88 23.53 23.53
| Chaetozone setos 87 4 6.79 8.47 32.00
GILI 803 Magelona japonica 68 0 5.86 7.30 39.30
ZGVISI-S ’ Lumbrinerides hayashii 51 36 4.67 5.82 45.12
Spio filicornis 16 0 3.24 4.04 49.16
Glycera chirori 30 0 3.21 4.00 53.16
1G 1I-1T 16.5 Urothoe grimaldii japonica 162 1 27.91 36.48 36.48
vs G II-5 ’ Lumbrinerides hayashii 117 36 13.80 18.04 54.52
E% oy E]—g]'—?:sl- @3’4— EHZ&]ZUJ"—LL IQ‘ HZ}'Q] Stress: 0.13
H]SARE = 91 2%3}2‘1] T S bombyxS} S. longifolia Ns
o] WAl S Tlelshe 202 LehiTHTabe o
4). =5 S. longifolia, C. koreana, Scalibregma inflatum .
Al
FLETFH 71 ARG oS} olwlelF 4. subquadrata= * M” " wis M me an
A7 1004 t)REo] ZHSRCH, )2 $3A7 % o msam ™
Fl4 4
olF9 AFA Lumbrinerides hayashii®t U. grimaldii s &) o "
- -y - AS
Japonica= WA MM tlF-Eo] &8 315 th(Table o " ;fﬁ“ Me
4). AR TUe) G Lok LIO) HlAREE 74.8% s
Ao, S hombyxe] BlSALE 7|HE=T) 32.7%2 714 ) ﬁ%ﬁ@sw

=AUt 53] S bombyx= AT HOIA Ao g =
2 NAFE EATH(Table 4). - 1 We] ZF G-+
o] AS YEF{ S bombyx, L. hayashii, M. japonica,
Chaetozone setosa (FBHHFAAEIN ARG o)} T+7F
U. grimaldii japonica®] 38 2= w2t A5 7F B]F-AF
57t #9-EHATH(Table 4).

gH, AR Edehe A T=S ALY F
Zd W3k delel 2 A Aol fxIgE HA 1, 4, 5,
8, 11, 132 7} A A-ZRHZRe] A= Y] 40%

Fig. 6. nMDS ordination of fourth-root transformed
faunal abundance data at the 15 sampling sites
including 4 seasonal replicates. F: February, M
May, A: August, N: November, the numbers
indicate sampling sites.

Az AEslel A8 T2l BeE PP o
o, i) GReIAE AL e FRdel st

2o} T2 AN sk $3kth(Fig. 6).
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A

BIO-ENV X2 3} AR 9] P AA]FE F3o
FFE A= FH FH 8L 4, TOC, HAYERe
o, A#BA 7ho] 0.88620% 7 =T BAUET) Al
¥ 7A¢- 08782 02 =S AAAAS BTk =
AFEL ZF @R17be] A dA B M S 255
2, HHER =

25, TOC, YAd o] &2 4o A
7Y, AR 2] AAHAIE B tH(Table 5).
TOCE HAERE ¥ AT &9 JAaAE 7

3]
3, RS o] daaAE BATH(Table 5). ¢
TTE AU E TOCS =2 o] JAAAE B
H, 2 9E= TOC, YA, Y=, 28 T
F& o] AAAAE B tH(Table 5). A& 29 Y
Ak 3 HFY=e}t Fol AAAAE BAtK(Table 5).
AR GOM E3S T8 31T 9 7195 A o
F S. bombyxE A Qg o] Fol 4], HAERLE,

TOC, YE=2A T AHAAE I tK(Table 5). THEF S
longifolia, C. koreana, S. inflatum, M. japonica, Praxillella
affinis@LE] YT AR B o))} olull sl {2 4. subquadrata
= A= yAddel thall ol dadAE B
o, MMl E YRR L hayashii®t SZF U grimaldii
Japonica= 4], TOC, U&= thall &9 FAaAE
B A H(Table 5).

4, 31 F

37429
vt EElike A - iRk g 52 slieke W
2h gk AbdaR1 o] attfjoll A AP E A Ate] -AlsH
Yehgw 49 HAAREZE F8 Holth(Kim et al. 2001).
2 ARl SEFHE AR o3 FEte] YnkA
] FIe Hof AQlA R fsjges 7
T5 ZoA gk Aol wel Ax gt ol
SR A o] 20m ©]ake] ¥ Al
A= 4 2 w2 AR, 22 TOC,
E Hol= 548 7, 20m
2 R dF R & Y
A3, =2 TOC, AEd &2 HHE2EE HAth o
m BE7MA ] HL7F £3E AE
AQK(Choi et al. 2000)2] F87F HFJE 0.93-2.63%} H]
W o 2 AR AP A o R F& W9l
TREAZNE et HHAS Kol Zo= Yes
o 53] AT mE Ud 52} S FElg
Aoz VERHTE 2 AR 3} o] Q1914 $H73 7H
glo] A2 oAM= B2 tEo] gl ok A4
A, 7971 G ' FY o= QI QL] W3t

>
o

m 38

e S gk
AN o
EN:

o
Ml o

rlo
oX
=
2
o

ko

2 AAH f71EF STV APFEAARE ZAMA e
W 34 a%l Agnte 2= ARl ko] Brbss
ot wEbA] F Fele AR EAIL] WEkst ol E Sl
ME T g A HAHE ds) 7] §4714
7= gt Soll dek At Bask Aoz Bl

WA=

gt o 2 YAghego] 2 HA = HHEAA
NP A FEC] SAEHA 338, v 2 A
E HAAE 948 StollA e e A2 A s
Z ¥ rk(Sanders 1958). 5t 39| f5o] AL AHA
HA ol iAo ® v fU)ESHOR Q8| i
21739] ofufjgF & 3R E3o] AlSAY 23
°] &¥o] =tH(Maurer and Leathem 1981; Frouin 2000).
ol& gt P2 F3lIet ATAM AR M = FAHA
et o, 53] 3R F @R vlEe] =3t
(Choi et al. 2000). = ARG 9] 79 HAAH 2= o
BER7 8 F5 4 A SHAAA 7P SHEe
L, AP ge] AdiAoR w2 A9ty HHAM = 1zt
7ol Bl&o] v AY =& o ® vl A A
22, A71, WHE- Slpe] o]d o =2 Rlal A A Ml of
E B APl EE3 F(319%) 2 /HAIS(1,972
in = fEivet o8 A9 Aot T s r
735K (Choi et al. 2000) 163%, 1,187 ind./
7} &4Hek(Shin ef al. 2001) 1175, 535 ind./
YH(Shin ef al. 1992) THEF 725, 1,485 ind./m?,
13 7H(Lim and Hong 1997) 289% 1,045 ind./m?,
Lim et al. 1999) 233%, 1,358 ind./m?, A&l¢t 7
% (Lim and Choi 1998) 209%, 1,093 ind./m?,
Koh et al. 1997) 2315 455 ind./m?} 8] w3}
=28 ¢ 4 9tk Choi ef al (2000 7351k
A%l A2ste HAAAE = AL S5
AN E PHAMTES 2 A2EEe A
o|aL glow, 3l HA| A A WollA P A
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AN Uehd AN TES] A T, AT, AE
n)Fo] B o SEFHE G e} of=
AEGIH AEFS AYe AHoz ddd

o o

A

o

Jm?

o

=

P

oft
KON
[¢3
—

[e]

85,8,
o
S
e

o2
i
]

2
~

2
™
o

ol

e O N o2 uf
g,
rO;‘:‘,
=

>~
>
off 2
& o

(D)

]

M offt
ol S

A}

oy St X e
figs
N
18

Hir
rlo

S

i
48

M
I

= M
oft d
>
>,
offt
N
-4
firay
flo
+
o>
> i
Yy
oX



132 Paik, S.-G. et al.

= 821¢] 543 o|& I3k AER-Eo| Aol &
Qlal Aol FAEHAT. R AeolE Fdsle F
Q2 7% 2 7|9Fe OgRF7Y S bombyx, S. longifolia,
M. japonica, L. hayashii, 1N F2] A. subquadrata, T
ZV59] U grimaldii japonica 5°1Th A2 A=
BEZEHEAAR] S bombyxe B8t AWt oz
$AsHA Edete Fo® 44 UtHChoi and Koh
1988). S. bombyx= £ ZARIGNME 7 A= &
o2 FJAvKShin er al. 1992)14 BIH 557 ind./m>$}
1528 S BTk S bombyx= 54 A2 =
QA= S Holo, A Y ko] =L L8 M5 E}
Aoz d#HA ArKShin er al. 1992; Choi et al.
2000). 53] M-S FAske o5 Fol =2 =R A
o A HAES M3t A7]= 98-S SoK(Thrush er
al. 1996). & AR o] dF-FH A Hh 3,430 ind/
m’Z FH3I o, o w2 FINAG] Zol7t T
glate] Aoz Z1e 4o ARoR o]Fozl A
T 15 A AR IS} LR e 58 8Rle= 7
L3139t S, bombyxe FEAA R ANA HAEYE}
4 5 F8 eI FAA FodS HolA sk
CSHAINE AEE Fag)] 1S APgHoAM =4 &
S A& AlLls 20-30 m STl A Solst
E2 MATE AF Edske FFE BT mEbA
FEFHA G ZFo] A AR oA AP E A Fo] A%
Aol M= HAAG ollell e 8]lo] 8. bombyx®] &3
of TS F= Zo= AT 5, 10 m Helo &2

FAAAME A5- S bombyxe] AAAR1 7F]o] o]

=7

rtr

4

ér_ﬁt.ﬁ

2o]2) 7= AN A= 7R g ojet A4
o] 2]z wake] ola] x&zel A2l Aee W= A

o7 BRItk AA] 2ANME 4] 10 m WHele] A
A= ALE S bombyx’t A2 E3FIA] &gon, A&
A g2 ARNAER S8k Zlo] AFHA. g
H, 30 m °)4 FAHNAM= AvETIARF O. sarsii®t
72 iy FFIEAEAAEH] FA ] o5k A 2A
A 7F 3 @912 FAFHET S bombyx7t F-T I
o] EAFolgtH, A™E -0+ YURF{F M japonica$}
olm|E|F A. subquadrata’t EFFOZ 3tEAY. M
Japonica’= FNF SAMHYi et al. 1982) 81 ind./m?, %3
Awk(Shin et al. 1992) 32 ind./m?, &Abta} £2Hk(Shin
et al. 2001) 7 ind./m?, 735 1%K(Choi ef al. 2000) 2 ind./
m?%, Gl et YA THLim er al. 1999) 25 ind./m?, FFT
(Shin and Koh 1990) 13 ind./m*¢} B]3le] Y53] =&
ZHUEE BY. 53] AA 109M= M japonica®]
A ZFENAFL 74%1 1,878 ind/m?7F E@ 3] F4-
Hshs Fde Biloh YA 3 Fid=et
7} e ASE YEh iAo ® YHe| o] &

filo

sk Zles yestov, 54 AHolA
sto] o5 EXol gk W7t olal= ojE sl
olml#F A. subquadrata B FHT- -7} &3+ 9|3
BN T2 2@ em, 53] G Hel 914
A oM =& A E BT 4 subquadrata
AR GFASE A2 S0 B RIS
7] ojE 9} ¥ o2 EE3s YBF S longifolia
ol Z Fo| FABAE Hole Alw nFo &
B e YA 9 7180 i As e 7
Aoz By & 2A s oA F A $HE
B S longifolia= Tmajima®} Higuchi(1975)01] <]3
Lumbrlenrls longifolia= A% BRI EJE FO2 FHT o]
o Y71AAR] Imajimacll o8 A 714 = A4
2001). S. longifolia= -2]v2ke] o2 At s el -
HAEFoz RIE vl A OW(Yi ef al. 1982; Shin and Koh
1990), U&o] $-Alg ¢ A4S Adsst Klavt
7R igta YoM EdskE A #
712 L FAAIF o] tH(Lim ef al. 2006). 3l L TH(Shin
et al. 2001)°14 103 ind./m?, &AbkolA] 257 ind./m>7}
] & slctal viatslel A Vgt e
25k AU 2 FABE Sl v e
gro] 3 AU fduE A9
s o wWebs ARaE Al S8k,
A9 3718 Aol Siutel A - efaie] Hlel 4
fHo=z A WHa| oA 8. longifolia’} ¥ A}
EERRE] AAFR EH 2 Solat Ay
_E geke ZAPNAM EdS S longifolia= 5
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AEE B 3719 =
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apgto] ofgk HAY weke] A-8H FOoF AEh T2t
FR1 U. grimaldii japonicas 8% 159 127 2
EHAE F8 Holdogste S ASTA S Ik
(Yu et al. 2002). BjSt SjALNF x|Qollre] Az 2
o] o 9 AEAT FoI g FEaAE 7 U
o, sANFHRE 15 St IZeA Wkgste A
o ARFHE Q1AM A WHES HAAsE
AAAZEA 9] 7Fsd-S Wt ATh(Yu ef al. 2006). S5
732 AR EFEA A= o] & ¥TS Ao 7 FALE
Urothoidae spp.2] Z8 0] 0] &2 At AN =
Skom, 183 sl450] o] 50l felR N4 7o
% 8}&lH} QICH(Choi ef al. 2000). 2 ZAR| A %
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