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The community structure of macrobenthos was investigated around Sorido Island, southern coast of Korea between August 1996 and
April 1997. Triplicate macrobenthic samples were taken seasonally at twelve stations in August and November 1996 and fourteen
stations in February and April 1997 by van Veen grab (0.1m®). A total of 217 macrobenthic species were identified during study period;
80 species were from polychaetes, 60 species from crustaceans, and 46 species from mollusks. The mean density of macrobenthos
estimated 1,068 ind/m’, and polychaetes comprised 85% of total density. The mean biomass was 110.2 g/m’, and echinoderms
contributed to more than a half of the biomass. Major dominant species based on abundance were three polychaetes Tharyx sp.,
Lumbrineris longifolia, and Magelona japonica, which frequently occur in the coastal area enriched by organic pollution. The densities
of the species were 582 ind/m? 72ind./m’, and 41ind./m’, respectively. These species showed very low density in the offshore area.
The study area was classified info four regions each sustaining specific macrofaunal assemblages by Bray-Curtis cluster analysis: a
station group adjacent to the Kwangyang Bay and Yosu harbour and three station groups around Sorido Island. There were negative
correlations between the concentration of PAHs in sediments and the abundance of Ampeliscidae spp. and Amphipoda. These results
were discussed in terms of both environmental factors and distribution of benthic community.
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oo A&l vAe {F 549 9F (Lee et al, 1999)3
+57 2490 oAy A vA= 9% (Kang and Choi, 1997)
N 9F A7 5] FYHo J1E 29 HINHA B F44
g UHEe 9% FPHo g Jo4Y & JEE Yt

939 AS 5 9%o] AXAHgA viXe YFl dHAe
g dvEe] £33HA (Dauvin, 1987; Dean et al,, 1996; Elmg-
ren et al., 1983; Hartley, 1984; Kingston, 1987, 1992; Mair, 1987).
a8y $EvEel e 199393 19983714 did oF 4004 A4
F 2530979 Ax FL /| #F Aln2 I8 38300kLY 7]
Eol &5 A B2 9% "zon, 4 2600949
ogdusst AFHST BT (B, 1999), AeAA £
okel dig AAZHA A7 A9 AFF 4F )tk

7 29 9T AHAY FFE FFLGe 2AE ol ¥ 7}
T wE AL o AL Ao orgt A HIAYTYG
JEHE #4E B8 £ o 2y E A7 /F £
go] HAF o)F o 1de] A e 7 A 2IF
A7 W&ol 713 vl & AR dAHEE fFed 3%
o AHA #EARE SH}A FHH}A XA obEH £
29 844 39 ANFE 737 dFe FHE U
(Shin and Koh, 1990; Jung et al, 1995)3 712t (Shin, 1995),
P74 (Lim et al, 1999) 5 F2 WA o|Fo|F 7] HEel,
Ny o9ge L=E EIFT oA o]Fojn £ AF 2
FEFRE ARY HE7t oYL ARt gEgM AFAA $8
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ZA7t A9 AFoAA %e A RN B APAREL B
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o EH 19963 8g, 7H&EQ 1€ 124 A AHE 43
3, ALEA 199749 287 B 48 F A BFE F7)
o] 14/ F-AA F 48] A AL o] FRAT (Fig. 1).
AXABES A3L van Veen grab (EH3F 0.1 m) & AHE-314 o
3347 334 HAEL AFHAG. 98 BFHES QPN B
23717 1mmQ A& A4S A4z dFon, Ao de A
EE Zg29 AE5¥Y B BoraxZ 38 10% XT2ZPe R
IR g Ag4E auEt A9 E ANSES 58
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127° 40’

Fig. 1. A map showing the study area and sampling stations.
The asterik in the enterance of Kwangyang Bay indica-
tes the wrecked area of the Honam Shapire Oil tanker,
and another one in the Sorido Island, the grounded
area of the Sea Prince Oil tanker in 1995.

AY AAs2 gRgeH, o AAF $3ES 2
39 72 £4¢& 939 % d%E A% (Shannon and Wei-
ner, 1963), F5E A4 (Piclou, 1966)3 T3ttt 2AHY Z4
BAEDY A3 B4 L Bray-Cuntis #A% Z4 (Bray and Cur-
tis, 1957)% olgdger /5B FARPoZ & APES 2¥
F4 A8 E4dE MVSP 3] £4 22382 ojg3dd.
Z Z3Rd HAZ9 PAHsE, §718 #%, 4= 2 HA4A 9@
ABE 2L A7]9 ZAL® KORDI (1997) A8E AH43t9t.
%3 PAHs$} Ampeliscidae spp. ¥ Amphipoda =99 4&A

% (Spearman rank correlation coefficient) & AL FF £

go] ANFEA vAe 9% 1EdA5.
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158C2 714 B3, 2d% F5d AT 3 994 142€=2
7hR gt AFT 29 Aozt 7 A HERd 1892 &
A 1094 11202 71 B¢3, B3 479 AY 1904 12C2
7 gt dAHeg 93y gL gol ¥ Ldx Fd
AAe Lol BL AUt 2 A7l 7R FA JeEgd 4
ge e A4 194 154C2 M 41, 2EAE 54 9
A AF 794 147C2 7% ¥}t (Yoo et al, 1999).

B3 JAGEL 899 315% 914 499 335%, IHART AR
Y gy E¥E ud g¥ds AF 1914 32148 P &3,
EAL EZE0 §148 FA 4914 3102 7HE ¥t R MR
A Jegd 1192 295 $59 A 9M 3I%2 MR &
okt Wigke] AR 1904 320% 2 7P Btk = §EA71 FA
Uelgd 193 4¥8dle 2859 EAE B39 FAHAA di
L 93¢ YR eFao s 39U YT ol2s
U AFEdME i Btoy AR ez 1 X8 XY
(Yoo et al, 1999).

7 ZAY H3AE TALS 2y AL $Fe 2¥xd Af@
A 10904 46% 0] 2agen, 2 e FAAENNE 2
A S%AY 1% vlwte] Be grojidh = F3%e A 107 129
280% % 25% 2 Aot AF 119 462%~AF 79 809% 9]
HAE vehiglth 28% MET 559 98 AFEE AYdiie
E% 50% oo ¥3S Byl 9] #Fe AW 127 ¢ 8% 2
A =31, AA 6, 8, 11904E 50% o4& vhebd whd 1 ghe]
AREL 50% BTk BE Y=e FA 100] 1.03 ¢=A 713
ZPs9om, AH 12E 678 ¢2A AP 4L et 2
918 AAENHE AR 79 243¢0~AA 85} 119 471 ¢ BIAH
. Aoz HENEY Be Aol FHE HEA ZHde
HH4E Yehlgith (Table 1).
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Table 1. The sediment properties at each sampling station around Sorido Island, southern coast of Korea

Parameters Sediment composition (%) Sediment type Mz (0 Organic matter ~ PAHs {ppm)
z
Station Gravel  Sand Silt Clay (by Folk) ¢ (%) (Aug. 1996)
1 0 62.0 263 117 mS 4.03 539 047
2 p— —_ — —_— — — p— —
3 0 727 202 7.1 m$ 412 554 0.55
4 i —_ —_ —_ —_ — — —_
5 02 64.4 240 114 (g)mS 372 0.13 533
6 0.1 46.6 369 164 (gsM 4.59 - 411
7 038 80.9 13.1 52 (g)mS 243 081 363
8 0.1 487 320 19.2 (gsM 47 1.42 775
9 0 68.7 204 109 mS 346 071 467
10 457 280 25.1 12 msG 1.03 0.83 690
8! 0 462 35.9 179 sM 471 0.68 7.84
12 0 2.5 717 258 M 6.78 326 -
13 03 5.5 287 155 (gmS 4.19 448 -
14 - - - - - - - -

HAEWY 4718 FF F40 7ol 9H¢ A 13 29
AN 47 539% 2 5.54% 2A B& gollen, gz vedA
A3 Zxdte Agodoy A 129 13ME 42 326% 2
448%2 24 ¥l & g e 2y AR 84 142%
g Adsae Ysdd dAF Leled Q¥ G2 FHE)
AE 1% 1%y ¥ {718 #3e Jetd i (Table D).

2. AEY 3 =

ZAZ1IZE B & 217F9 AXEE] £¥EYger, tgEFIl 80
ZFozAM AA £¥E5Y 4 37%, BLFE 0F22A o 28%
a3 AAFEL 463224 o 20128 AAHAT (Table 2).
TrE 1,068 MA/mAcd dEF7T 904 HA/m?2A A =
o ¥ 85% 5 AAAHY HEFE AYdne WAZ FAS Y
T & Yo FHFEC] 59 MA/m? AAFEL 5484/ m* Y
o AA LS 11002 ym*gen, S35 AAF] 7t +3
3t 5762 g/m* 2 A AA YA F ¢ 52% 8 AAAHt. 2T
Fo Wx7t 71 BE GEFE 2506 g/m o2 A AA A F
ok 23% At

ARRo 2 AT 12 dde 247 135%F 2 140%0] £33}
o o2 A vjF JulFer 22 F Feon, ALEd 284
1063224 FiF22 HE Fof YL AT 129%0
ZH3lo] AgAd H& F7tE Fgoldict A AL B R
79 2382471 7MY $Hsta g8 52F~4€9 64F WA
7t AdE AA 2PE5) UF FHE2 899 39%~2499 56%
WAk GAEEL AL JUFoz 71 B 105 (9%)¢]
2o, 7Heddle 29% (21%) 0 2839 #A4Fe 712
Hol 39% (28%)22A 713 22 Fo] FHIYoy BHde 4
gAez Ae 18%F (14%)°] £33, uF Loz $4¢ &
E7oIA $4 S5 EL 4539 74P 44 g A
A Z@Zyo 3 < 10% 8 AXHAL

A2 e Agdd 700 MA/m22A 2A1L F 71 Eged
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qE o= 142 MA/m?ZAM 71 w3k B8 7HEQ 11¥de
1,084 WA /m7} 2@ Aem, FHde LI AA/m7t 2883
4 AARE B3l gRFY Uxvt 43 4 AFY 29Y
T o 82% oS AAFHY ALAY 641 AA/m*~94EFH
9 1206 hA/m* A E JeEIRT QASES AF9) &9 I
EE AdEez AJon, 4FH s FHEE] 1237
A/m? A

A A RS GEH B2 ym'e) 2 BAZE 59
M 22 ol o) t&H SHFEo] 8591 ym?o R AR
LAges drFe ALdE 2681 g/m*el 23U 94
FEL 13.17gm?] AFE] FUFeZ AL YAFE e
o 7HEE 1199 8119 gymie & YElen F9FEo] 29,
77 gm*EA 7H B39 gEF7F 1892 g/moldth AL
11304 g/m? 7+&dl FYFEE0] 6985 yme2A 71 B3ten
G F7F 2250 g/mPe| et B2 S SHFE0) 4494 g/m* O 2 A
A AAFY oF 39%, FEFE 302 gm* o 2A 26% & A5
Act
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ZA M 2 AMFE F 5o FET Q7Y o5
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Table 2. Number of species, abundance and biomass of the macrobenthos collected at fourteen stations around
Sorido Island between August 1996 and April 1997

Taxon Aug. 1996 Nov. 1996 Feb. 1997 Apr. 1997 Total
Number of species 135 140 106 129 217
Polychaeta 52(38.5) 56 (40.0) 59 (556) 64 (49.6) 80 (36.9)
Mollusca 26 (19.3) 29 (20.7) 10 9.4) 27 (209) 46 (21.2)
Crustacea 37(274) 39(279) 20 (19.0) 18 (14.0) 60 (27.6)
Echinodermata 14 (10.4) 14 (10.0) 8(7.5) 12(9.3) 18 (8.3)
others 6(44) 2(1.4) 9(8.5) 8(62) 13 (6.0)
Mean density (ind./m?) 1,514 1,084 700 1,172 1,068
Polychaeta 1,206 (81.8) 906 (83.5) 641 (91.6) 992 (84.6) 904 (84.6)
Mollusca 101 (6.7) 21 2.0) 10 (14 95 (8.1) 54 (5.0)
Crustacea 35(23) 61 (57) 19(28) 8 (0.7 30(2.8)
Echinodermata 123 (8.1) 78(7.2) 1309 38 (3.2) 59 (5.5)
others 16 (1.1 18 (1.6) 17 24) 39 (3.3) 201
Biomass gwwt/m?) 131.21 81.19 113.04 114.61 110.02
Polychaeta 2861 (21.8) 1892 (24.4) 22.50 (19.9) 30.22 (26.4) 25.06 (22.8)
Mollusca 13.17 (10.0) 3.76 (4.6) 1341 (11.9) 27.85(243) 14.55 (13.2)
Crustacea 2.50(19) 16.85 (20.7) 526 (4.6) 1.52(1.3) 6.54 (59)
Echinodermata 85.91 (65.5) 29.77 (36.7) 69.86 (61.8) 4494 (39.2) 57.62 (524)
others 1.02 (0.8) 11.89 (14.6) 2.01(18) 10.09 (8.8) 625 (5.7)

(): proportion (%)

47} 8% vwolsles, AF 1034 121M% 8% m ol
a8 2eElx AZ9 AA 7, 8,9, 139ME 13F o] 8%
F2 B2y

U4gE 25 AAF AA 10904 341 AA/m2EM A BAH 7t
O 713 vten, AF TR 352 AR/miEA duiBoz Yok
ot (Fig. 3). =8 A 12, 13 2 14A % 462 N A/m?, 381 WA /m?
2 496 AA/m? 522 VA Yeyt. 28y oeited AR
2 Fos FEE Aleld f1A% A 13 A 6 Aol AE
1,000 7RA /m? o149 ¥ AL E vehlo] dzFo|ded, &
AHREAME d2F AHE0) 0% S A33A 53] A4 39
Ae 3260 AA/m*e] AXFEe] 2deto] 7MY L dxied
TGRSRV 3,096 WH/m22A, o] 7+&d Tharyx sp.7} 2,500 7] 2} /m?
U 23 v ddidez Y 2% FHY FHE
A= 1,000 W3/m? vigte) 2eged, o8 AHE vd o
EFY Ux Afgol Aoz ¥ith A AN GRF
9 FHEo] 2 £FT v 2oy AR 1194 39
58 A8 46%22A dEF FHEE FH3A

A ZARE B HE AAFL 29557 MY 1 dxe 4
A2 £ AH 204 3404 ym?e 2N 7P B LBl F
Wol AME 71 2ev AdAe s 22 AW 1M T AR ol
7P #ot 26924 g/m?e] 2@ (Fig 4). 53 A 119M€
FEEEY AAFo] A AHE 7kd 7FY Eol 22362 ym*INd
ov] o] FAA EH AT & 3%5 ARKIAG FH
9NN T AAFL 25131 g/m’EA £¢Ed FYEE) F87% 5
ARG YA F Ak FUEE P 2UE FHo

)

AAT HHEANME 13841 g/m*~26924 g/m’E £ AAEEF
SYFEY AAF AH8o] Eidh 28 E4E 2 FoE F
Zo A AHEL 3404 g/m*~91.09g/m? Y ZA w3 tix
Fo AAT ARgo) =4 53 Ad 1¥H FH AAe o
EFS) AAE U 8ol40%~81% HWYEA E}ch T 93
doz UowA trfe AT 74 ¥ gL Badn, AAF
% FHFEY AAFo| A vl &e] Frhte Foldch

4. FQ RHET Y A - 3UBE

ZA oM 23 AMEE 7}
BzolA AASE H&o] oF 1% o4 TEL 11FLEN O
BF 7%, FYUFE 3%, ojvdF 1208 FAH ANen o
E U9 go] A WL 79%Z A3} (Table 3).

M £ £ UEFA Tharyx sp.2A 1370 ZENA &
datdon, A AF HT sQ2MA/mEA WA U 4% E
A2 &G o] £& d5utne} T Abolo] HX3 HHE 9
=7t Ao E AEd RSN 2 UEE HYon 4y
T Fd A AFE (FA 7,9, 10, 1DAME 1504 /m?
ngtel @e A E Yl (Fig 5). B3 3dxe HT 2,502
AA/m7t £88 A A4 Jhed M e Axged, o 3
HH &8 HA U9 g% E AAFHUY E3, 19969 11
YolE 4303 WA/ m7t 3 AAZLE F9 M L ¢
4t 23 AH 49 6AME TS MALES YA A
Ao Z2E 19979 2¥ 9] 243 /Al /m?~1996'd 8¥ < 871 7N A /m?
W2 A o FHd Qs g3, 1SR #HAdA ALFHAE

4z 23 U A

Ho

lo o
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Fig. 2. The number of species of macrobenthos in the study
area. Macrobenthos from August 1996 to April 1997
at each station were pooled.

Agdoez ge A= g Yehhdd (Table 3).

279 Lumbrineris longifolia= 5 A $3F22A4 147
A AolA edsdd A B AT NAAMY dxEA A
A 259 7%4E AXNFHT} (Table 3). o] £& dFHEs} d&
5 Alole] Y& AHEANM L7t e, AA 104 234
AA/m?7t @8 AFE 7k o $9 2=7t 7B =3¢t
=8 A4 3% 14AME 47 198 RAA/m® L 168 AA/m*e] =
2 2¥3gou, 285 FHY ZHEANAE 100 7HA/m? 7] 7]
ve A g Yeld (Fig 5). o] $& AgFde 111 A /m?
24 957 98 Add v o s1eAde 29 3/m?
2ZA 7Hg e dEQed AR X4 A A dNt

T2 H#9 Magelona japonicas A 9A $3F22AM AZFY
Exde Wy} glo] FYT JF AGeziy 2Fdx Fid
ozt W A FHAAN FdFFLH, HT A MA/m?Y =
24 A 229 4% JASFRT (Table 3). M3 227 £
A2E AY 92X 4AA/m7 £8FGRLH, I RN FPE
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Fig. 3. The mean density of macrobenthos in the study area.
All macrofauna collected during study period were
pooled,

A AE 2 WA /m>~85 AA/m?e] ¥ =& Yehith (Fig 5).
SALA)A BPe) BH BT 49 WA /m*~55 AR /m*] DEZA
AR A3} gied, dEdde 3F 7 AA/’2 B F
&7t FR394.

259 Sternaspis scutatat 1470 A BANA 28 Jov
95 & FF 30MA/m* 2N B FFeIAY (Table 3). B3 7%
1494 22 95 AA/m® 2 2 A /m2e) BEZA JiiFez ¥
o, 2 9y AFEAAE 5544 /m? et Y=g YE
att (Fig. 5). 434 FRF 22X ¢4 27le o= o

& qEgFde P 7THA/m*e) DEHLY o]FHY 19974 4
dele BT 5044 /m*E YA 53 A 194 490
205 A /m7t 283t A 2A710E B9 1 &L 2Eg

B2 %<9 Heteromastus sp.& 1470 ZA NN B3 29 WA /m?9)
92 2@sgen Ad W 3% FAHHTG (Table 3).
AR 5M AN /M UrE 28T A& AYdne 2 Y
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Fig. 4. The biomass of macrobenthos in the study area. Data
from August 1996 to April 1997 at each station were
pooled.
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AREAME S0MA/m® Wy dxE YERRdT AZFez
E 94539 UAA/M~7HEEY 37 A/ MY PHEA Ux
HEe 24 g

Prionospio japonicat 1270 BZA 2@3gen, A 3R
B 21 WA /m*2A 2% F A3 (Table 3). B3 83 11904
£ ZAPIZFES &83A e vk, AF 3004 99 AA/m?e] Ux
2 F3393 d& FHsAME 55 MA/m? vty =gl 53
A2YE Fdd X FAENNE £83A FAY 10 /A/m*S
vtk 33) ¥ UE . qEdee AA 4, 5, 9904 83
o B 2AA/m*Y Ee B=gou 11dde o AN 2
gt HT 46 MA/m*Y =R 53] 1194 FA 3994
363 M A/m7t €838t A 2AILE B3 1 29Ut Rt

9% E49] Ophiopholis mirabilise A ZA710& 53t %
Gt 79 AF 17 2% FHe 6 FHAAT 2P
9 A 3R HT 18 MA/MEA 2% & AAFAYG (Table 3). &
A% A% 33 1194 BT 183 MA/m7t £83to M &
geded, 93 s¥dlE 455 WA /m7t 2839 (Fig. 5.
o] & 4FHQ sl BT 36/AA/m*] dxgot AL
A 24dE 33 13 1194 3AA /Y 2P

utd F2 $AFEL oFutes} G Alole AHEAA
U7t ¥& % (Tharyx sp.8t L. longifolia)# 28 = F4 9
o] NN F2 283 £ (O. mirabilis), 123 ¥ ZH
A d9d) Ax £X3= F (M. japonica, S. scutata, ¥ Hetero-
mastus sp. 5) B2 T4 gt

5. 28 24

Z ARG AREZ £9F AASE BF 4% g8 I
24 AN AR A9 7 FREL M) AP F
2 (Fig. 6). B4 47042 B4 2 3% 55
AXE AA 1904 7Y ARET FA o] iy ARFeR
FEHYeH (HAZ A), 285 529 A4 7,9 2 130 €%
o) AAZeg FRANY (FPE B). £F 29k N3 ¢S

Table 3. Major dominant species of macrobenthos occurred at fourteen stations around Sorido Island, southern coast of Korea

between August 1996 and April 1997

Mean density Number 1996 1997
Species name % cum. %  of stations

(ind./m? occurred August  November  February April
Tharyx sp. (p) 582 5446 54.46 13 87111423 539+1221 2431454 64111302
Lumbrineris longifolia (p) 72 6.71 61.17 14 42161 29152 111+194 55184
Magelona japonica (p) 41 379 64.97 14 7£10 5087 55+64 49+60
Sternaspis scutata (p) 30 282 61.79 14 9+22 16428 4152 50496
Heteromastus sp. (p) 29 2.69 7048 14 14127 37171 36134 27122
Prionospio japonica (p) 21 1.93 7241 12 2+4 461101 12+12 21425
Ophiopholis mirabilis (e) 18 171 74.12 7 361121 26171 1*£1 10134
Theora fragilis (b) 13 121 7533 11 32159 245 1*+2 17+30
Amphioplus megapomus (¢) 13 1.17 76.50 10 17£37 12£32 6x16 11+28
Glycera chirori (p) 12 L13 77.63 14 816 10£10 16x11 1248
Ophiura kinbergi (e) 11 0.99 78.62 9 30183 8123 0 8+20

p: polychaetes, b: bivalves, e: echinoderms, o: others, *: <1 individual
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of gXg d=st AdFez 2P IA 10, 11, 1271 3t
APgoz FEIANCH (AALZ O, 28=E A&9 I3 1471
dre A2 FEHAAYG (AFZ D) (Fig. 7).

AT ANAN 23F F FE 1573224 G FPZ 93
A9 FAG I4F £EFFE 663010 1YY UEE HE
1,637 A /m22 A & ZPEY 2~38lel 233Ut (Table 4).
AAFL 5890gym o2y T AT HE /Mg Wob F=2
AAG A Fo] HL 2¥Fo 2 TAHY &L ¢ + U
£3), o] AAZANAN 28 F8 +AFE dERY Thanx sp.
24 37 LI51 AA/m*2A 713 dx7t g3ken, L longifolia
= 37 108 HA/m7t 2@ g2 AA dRFe &Y
EE L5 MA/mEA 33 e O BREL 21~62 A
/m*EA GE ARFI 8E Be et 2 2% Fdxe
BE 166224 AT 7hed M ¥ @& EYen ¥5 %
= AqFes ¥e oA HFE ¥ §FL AL CEY
t Ao AT BETE E¥%en, 7 UEE 423¢2A4 A
AZ 1LY AdAes AYE HAZIUL HFEY #7718
e FAT hed MY w8 3 3.12% U

AAT BE 42UE $39 34 7,9 € 1322 ojFoA
To2A & 102%c 28sgen, 3PT BT 1T AN
. 95 476 MA/m 2N QRT AAE Cot AT (Ta-
ble 4). AAZL BT 11974 gm’2A & FAF va S
EE2 AAF dheol EoF 66% 8 AFAHAG o] FHTAA
o] $HEL M. japonica B S. scutata®A 27t 77 AF/m* R 57
Ad/m? 288 9ed A4eS A 9t by %=
FETE 325 2 076224 ARH ARE Cg At e 3
AT ASt DETE £& golid A5 RAFo] ¥ 68%
24 A4 7hed 7 w%en, 33 dxe 336 24 3
Aoz 298¢ HFAIAU. HFAZ WY §718 FFL 20%2A
AZE CRY R

FFT Ce 295 AF g4 4X& 3 10, 11, 128 T4

984 - 44

Fig. 7. Spatial distribution of the four station groups classified
by cluster analysis.

so} glom % 135%0] 2@dAed APFT FF 175U
4T e S2AA/mE 283 AFE AHZ B RASAH
(Table 4). B8 AAFE 18424 gm’2AN FHZ B FAES
Ly 2H5EY AAFo] 1B gm’eEAN 2% E AFEHY.
Au 878 O. mirabilis7t 743 334 19 A/ m*H LA,
25 M. japonica ¥ Av|E7M}ElQ] A. megaphomus®] B
=7t 247 SAA/mEA, G FEZA 69 AnEsY
dgyt 23 5 Aol SAFoIAT 28U £EFF7H FHF
o2 ®ol 2Ugrs F5EE 474 342 2 07924 FHT 7t
< M B2 %8 Bgo. HAEY X¥E A2 FFe 4T
15% 24 7H% &gen "9 #Ix A Jdeht AEF "ol
EASE ojAFQ HAGIAT

AAE De 2% MZd 4% 3F 42 FAH deH
6720 2834t (Table 4. £ LEE INAA/MEA GE
AAPEYG W v A Be 14721 gm’EA FHT CRYE
Ao AT A% B 2o Bt o] AP ZAX < L. longifo-
lia7t 1688 AR /m*2A AL 7hd 7 $38 AT Fu%s
9 FEEASFE AT ARTE oY AWE BY CROdE ¥
& #E BAG
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Table 4. Characteristics of the subtidal macrobenthic commu-
nities of each station group in the adjacent area of
Sorido Island, southern coast of Korea

Parameters / Station Group A B C D
1,234,568 7,913 101,12 4

Station number

Ecological characteristics

No. of species 66216 (1SD* 71£11 (2% 7747 (135 &7

Abundance (ind/m?) 1,637£769 4765117 5124208 32
Biomass (g/m?) 5890+1907 11974111394 1842447369 14721
Diversity (H") 1.6620.60 3254007 3422028 277
Evenness (J) 039£0.12 076002 079:006 046
Sediment

Gravel (%) 0101 04104 1524264 -

Sand (%) 589110 684£127 2564219 -

Mud (%) 4104110 313£129 5924359 -

Mz (¢) 4234041 1364088 4174291 -

Organic matter (%) 324276 2004215 159145 -

Dominant species (ind./m?)

Tharyx sp. {p) 1151 8 9 k)
Lumbrineris longifolia (p) 108 6 19 168
Magelona japonica (p) by 7 4 8

Sternaspis scutata (p) 19 57 12 82

Heteromastus sp. (p) 4 28 12 5

Prionospio japonica (p) 36 9 2 1

Ophiopholis mirabilis (¢) 1 6 79 1

Nemertnea unid. (o) 18 16 9 14
Theora fragilis (b) 14 bl 1 -

Amphioplus megapomus (¢) 4 3 4 14
Glycera chirori (p) 10 13 16 10

Ophiura kinbergi (e) 14 1 17 -

Nephtys oligobranchia (p) 16 7 ] 10

Ractellops pulchella (b) 14 16 1 -

Aricidea sp. (p) I 9 30 1

Amphioplus ancistrotus (e) 1 1 29 2

p: polychaetes, b: bivalves, e: echinoderms, o: others
*: total number of species in each station group

[
—

a

=
& =M Al - 37 ¢
B ZA 9ol 2@ ANEEL vzd o dFF &
I% F98 AAENE 70F 04 BEE ¥ Y, AFuie
EME 9 o5 539 {AddAE 70%F vHe £XE EJ
T3 70% vvte] 298 g9 AEEANA 1,134 A F/m*~3,261
MA/meel D=g Vel vhd, L2ls F9 70F o) XS

B JHEAME 341~924 A /m?e) D=8 el 23
ol FFY A7 AR 1d4ME /M B2 91F0] FHA
SAE LIdAA/m7t 283t ¥ UxE HYd 53 Ix
b Ee AA 13 3 AT 2 A5 dAH US B ol
HHYEY 4715 SFx 50% oo w vk =F AH 29 4
ANE B 17 3o 2ol B2 2dFFY & PEE U

el weld deites 24 5& 3de
L 2835 HYEY w2 3
. 2dy 2% F3H 9
Azte] £3E 2P HAFOZE Qo] AT e ¥ HE 27
5% gold Aoz #gdd.

AdRo g 28EFE 1065 ~140F WYy Uxe AL
A9 700 A /mP~E-9 1514 KA/m* FA2A F 2909 A
o) BYd 53 AFdY U Aold /|G BHETL GERE
A ok 2u)g) o)zt gllen, FAFEH FHFEY Y o
10819) zpol7t Qlo] AlFdwgol A Aoz ekttt

E ZAE G ME £ 21750 283, olgd 8%
E Ad —vpibgtel A9 287% 7 AFF BF A FHH 233
Hoe Aoy, Faigy S oA 83 F FEG
£ 299 (Table 5). G2HFE 80%0° &8ss Ad—npit
o obeet g AT dER 28F5Y FAIIS
o, 2 Fe 60%0] 93t BTN 2HFFY KA
23 A E 2dES5E AP Aol et 5%
ot AR Ao g Yyt

$d, 2 2AE9Y gEFe xe @ity dE g v
8 =& 9, GAFEO AAFY dre FEde A8 A
od H& ¥ Roz yeh} g2 o]F1 Uk (Table 5). F,
B zAE g4 37 2xE 1,068 AA/mPed, o 7
grge AA 959 85% 9 904 MA/m* Ak £ dEFE o
FHEd FIAE Abol9] ol AT FHENN L LE2
3oz A Dx 7o 7o F v, vny
A 2x FHY HHEAAE A E%h 53] Lx F7
71 g F& Ade =Vt A”EHL /U8 FFol 2 AL
AN F2 2¥3E Tharyx sp2A 24 2x9 542 & FH3hd
714 AT ol AATES LET PAwd vF 25% &
Folglod oty HF 75 MA/mETGE $A Vet £33
2459 Axe dAutoly SFeA 298 4 F 2 o
13%°l 33ttt
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(Table 6). B & haryx sp.%} Lumbrineris longifolia7t $3
3 2 A et (ALY 2T, Sternaspis scutata®l $-3
A4 FITH FAEEYG 2 G dgdie +HE
Ao 2 Ftd Magelona japonica’t ¥ A F2 §
AEoR WP

E3 #9429 Tharyx spe F2 UTy 4=/ Agx
HHEU 9 F71E o] 5L A FYA LAHE Ao
A ded, 8 2AEgdAE 3 227t 582 M A /mEA
AA Ux9 54% & AAAT HAZY F/E FFo) FdFH
o e A% F4 oA Txrt ¥E ud HAHE
718 ko] 50% o14L veE orutxe Y Abo] 3
g9 AFEdMe Uxrt wA JER ol X FFe
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Table 5. Comparison of the species richness and abundance between subtidal macrobenthic communities in major Korean bays

Number of species

Abundance (ind/m?

Locality References
Total P M C 0 Total P M C 0

Chinhae-Masan Bay 287 88 56 91 52 1,046 825 146 51 24 Lim (1993)
Kwangyang Bay - 79 - - - - 520 - - - Shin and Koh (1990)
Kamak Bay - 84 - - - - 253 - - - Shin (1995)

Yoja Bay 142 72 31 25 14 388 189 75 76 48 Lim et al. (1991)
Deukryang Bay 118 52 45 14 7 1432 276 920 220 16 Ma et al. (1995)
Aenggang Bay 233 90 46 66 31 1358 874 216 227 25 Lim et al. (1999)
Around the Sori-do Is. 217 80 46 60 31 1,068 904 54 30 81 The present study

Table 6. Comparison of the sampling schemes, community types and their dominant species between major bays in the southern

coast of Korea

Sediment Gear Number of - Sieve Samplin Number Density
Locality  Habitat replicate  mesh ) plng f . 3 Dominant species References
type type ; ) interval . ind/m
sampling  size species
Chinhae van Veen seasonal Lumbrineris longifolia (P)
Masan  subtidal sty clay (o) oy 3or5 1mm bimonthly 287 1,046  Paraprionospio pinnata (P) Lim (1993)
Bay ' monthly Theora fragilis (M)
L. longifolia (P) .
mud, sand , Shin and
Rwangvang il sandy mud YN S mm o oseasonal  79(p)  spo(p) Neptlys polybranchia (P) T
Bay muddy sand (0.1m» Terebellides horikoshii (P) (1990)
Sternaspis scutata (P)
. Mediomastus sp. (P) .
TR qbigl A Yer 3 Imm scasonal 142 388 S scutata (P) L‘?llggi)al'
Y ' Nippopisella nagatai (C)
Tharyx sp. (IE))
Kamak clayey van Veen July L. longifolia (P .
Bay silt (0.1 m? Sept. ) 253(P) Chone sp. (P) Shin (1995)
Glycera chirori (P)
Musculista senhousia (M)
Deskvang  cupigar AU VR g gy NOember g1 Feone longa (P) M
Y ’ Y N. nagatai (C)
Ditrupa ade(ntx)'na ()
Aenggang . clayey van Veen Tharyx sp. (P Lim et al.
Bay subtidal silt (01md 3 Imm  seasonal 23 138 Fustiaria nipponica (M) (1999)
L. longifolia (P)
Tharyx sp. (}E))
Around the . van Veen L. longifolia (P The present
subtidal 01m) 3 Imm  seasonal 217 1,068 Magelona japonica (P) study

Sori-do Is.

S scutata (P)

P: Polychaeta, M: Mollusca, C: Crustacea, E: Echinodermata
(P): only polychaetous community was analysed-

Shin (1995)0] 7hetutell A} =AME Ao E BIHY,

T 2 2A #Ao M Tharyx sp.d EE BaletelM =
F7A Bug Axd v & Aol EAHe) F APE 7}
ot e H9HEo 2 HF 211 AA/m? (Shin, 1995), B %
Tl e F ouA $HEozA 166 AA/m? (Lim et al, 1999),
G FrYolE F iR $HFo2M FF 96 A /m* (Lim
and Park, 1999)¢] 958 HgEd, BF B 2AE9ge dxrg
woth AdAezx Udx WEo 2A Jehd dFHY 8Yo
HE §TIAA/ MY, AEELE FF 243 BA/m* A

L. longifolia® S-2vtet At X&) gl M EYA E¥ale
ZzozA B zAHYgNE £ A $dFoz Jehdt 37
X 4L Tharyx sp.8t FASHS, BHEY {718 o] 4
Aoz vn Jurt 23F 8% FA dddye 2r7 ¥
2 i, HEEY {718 dFo] 50% ol4E UEhlE o5
=9 gz Ao] g FAEAME YEI) BT AL
B2E 7H2EQ 1190 AT 29MA/m* 8N JHE et v A
LA 28] 1M AMA/M*EA D=7t F4Th & ZA Gl A o]
%9 g dxe NAA/mMEA Gt AT 173 A /m?



3t 2Ez F9H 94

(Lim, 1993), 3% 147 714 /m* (Shin and Koh, 1990) 2
7o) 124 1A /m® (Lim et al, 1999) Boe @ton) 7oty
70 7R A /m2et FAMEE =20l %ith (Shin, 1995).

3 dRFU M. japonicas FT 41 WA /m?e LEReH, 8
2ol 7AA/mEA 2 Add v 227t 1 wgton 2
ol 55 A /m7t £8slo] AdFYog Ax po|7} AA e
Wk o] £ A AEE F8 zAE A A AF BA vz
IE FTET P4 JeEU A2 {9 S scutatat BE 30
AA/mel dEgor, zA3d9 A FHNA £t A
Aoy 4FANA ALHZE 719N AL Z3d wel dx7}
Z7tske Aol qlch

B ZAHYAM 288 F2 +3F Med EAFA IT R
¥ AdE Yelle 2024 Av|EstAEF< Ophiopholis mi-
rabilis® & & led A9z FH AHES Fogw 47A A
H 19X &d8te 53¢ B4 89, Amphioplus megapho-
muskE AT FHA FPt JF FHENA F2 2P ¢
Aolded, ol EX UEE HYEY HAEFTN £33 4
# #AE BY (n=11, r=076, P<00D). 2 &9 $HEEL
Z ZA AAAA 2F ZHEToZA v|D A TS BRI
JERE it

ot

¢

tlo

= 7=

2E5E LT 2 2AY) ANFE THL M BREL
2 FREAG (Fig 6). 3, #8397 4dlFez 33 257}
2 BdT YFANTH B R FOE 524 AAT Y
(BRZ A, 2837 81 2ot von gsde Ha Q)
T 23% F4 39 (AP B, C, D)LE A FRIETY (Fig
D.AAT Av 927 Aoz Agsn #7158 o] o
™ Tharyx sp.8t Lumbrineris longifolia’7t $+3%02 £¥d <
dgojct, o] FHFoMME F 15759 A TR0 28 &
AR kY T ggod, 72 3dE ¥ 28E T 6%
22X YT 7Hed 78 A (Table 4). £ 22e FHT
7hed 7P =AY, AAFY gdxe 3T kY MR v
#olAY. &F o] BEFE Tharyx sp.% L. longifolia® 38 2
7l =3 HAENAY (15 gEo] AT hed M =2 @
A3R%E VRO ZAN A BYTH 45 T2 REHY
712989 dFo] e el

AT BE 28k T3 HAF T 22N FAT CEG
T AL 97 7150 299G AH T AAANA 23 F FE
1NFoeN YT DE AYsLe 7MY AL F 40 ke
467 MA/m2X 949 FHow FAHE HHZ DEYe oY
g2 FFcig 9ag 3 AAFe AL AdE oy
92 AAET HE w2 golen, d¥ze FJT CF 74
sttt o] AHFNM T Magelona japonica$h Sternapis scutata
7t $AF02 RGO Y FEELE A 4l o] AT
e mile o] g FAI vF A Yeht AdHez
23 HRAYE ngon HAZ Yo HU1E §FL 20%24
BAT A% Co T golUd WAz HHT B FIT

A Ao AMFE £ 235
A% AAZ €9 373 54¢ vudd ¥ $ g
APT Ce 2% NEF B30 9T 3YEE 7499

flen 135%0] £daAt o] AP TAME AZH Lo Fakel
a8 ZFT v Fol B3 AZo] ERde HAYE BolH,
718 §F% 1.59%2 24 ZJLE 71ed /M8 3L golddd.
FAE HE 2954 YT heY MY BE 7750 &9
qom, dFEx 34224 FPZ 7hed 7MY 2 g B
A5 AET A% BY F7 &S vdetdiod, A AP
7HeE Y =& #E JEAY FRE CAAM A 5L 2
=2 2383 $2 3% &%) Ophiopholis mirabilis$t Amphiop-
lus megaphomus7t ©E ZRAZA H§ & Aol EAF.

B ZA8099 AAT BXE A% AAFY f7) LEEY
FEFE BE A 98 dF& ¥ AElx FY HYo=
A FEHI(en, 2gx 4 HAME HPNE TES &
BAEAd wet AP TEHE $4E BRI

Sea Prince 77 20| YMSE ZTol| 0]& A&

2 R E L 24 Sea PrinceXd Ak I AtRS F
Ft Qo Ae 3 ntolojge] RERE AIRE AT Y
ERHHE AL BASHS £ 7 FF AL FH7HMAE E
g - 318E ARz 3o AT AFHA dFE AEA
u e, o5 ge] AL ANAEAT I Jeo] e} o8 A&
2o w8 zAE gAY AMTE 2L 199534 24
A5 29 93 o= Fxe] FFE %S Ao FHEG
JEh B ZAR AlFe] f& AL ol F 1de] AFHg Al F ol
I /F & ol 2 AFo o] HAdA ZAE AMFE
TR 2A ARV} g7 o) AFI FE e AU Stk

TR FE F 2AF0 F2 HELEL HEH Faut 44 ¢
o 1}7] g =71E Wl thrEo] AAHAT, HORs (Heavy
Oil Residue)$t PAHs (Polyaromatic Hydrocarbons) % #& £
Aol 2 HEEL 73 UM o8 A&H gty 29 Al
DA 3 3G ATo] BHE o) Fo ZALE AA e Afde
¥ A&io] YIouA S0 e EAQ PAHs7Y FLF
AA AxgA 2 AHEs13 gl (Kingston et al, 1995). §3],
PAHs< o8] N WA 222 o FoHen, 7|5 4L 7134
FHoze € WFL AAFAE Gout FAWAA dRE Ao
B E4o} 74§ EA-olr},

£ zAGA 19963 88) A€ PAHs #%2 33 8%
1AM 242 775ppm 2 784 ppme2A 744 Egron Fopw
7ol P A 13 AA 3004 474 047 ppmT 0.55 ppm e
2A gre Feoltt (Table V. #F #F A7t FA 10 249
A 1 H24A 2ARGSAE o] FHES HAENA PAHs
9 FFo] A @& AL FF AL % F wrEH A7
g3 £& AQ22RY oFIY7] WELE & F Ut PAHs
FH AMEE 7ted 590 UZe Aoz ¢ gA
54 Ampeliscidae spp. £ Amphipoda 258 EH, PAHs3 Y
Z7bel i) ghste 4 Jeden (Fig 8) #93% 4
A7 QA% (P<0.01) (Table 7).
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Fig. 8. Relationship between PAHs and the abundances of
Ampeliscidae spp. and Amphipoda in August 1996.

Table 7. Spearman rank correlation coefficients between envi-
ronmental factors and the abundance of Amphipoda

Sand St Clay OB pay

(%) (%) (% (%) (ppm)

Ampeliscidae spp. ns ns ns 0.84* -0.82*
Amphipoda ns ns ns 0.80* —0.80*

*, P<0.01; ns, not significant

Ag7A Ba" Z 7hA & H#E, Kingston et al. (1995)2
4= Shetland Islands?) A9 Braer® 718 § %o AN FEAA
nAE G ZAAM F FReg 9 dour 53 2 3
TE2E & 29 g dgeletr|ng A Aolgtir A
Ak wtd 29 At AF FhNE FA4EF (Amphi-
poda) ¢t Zo] UG FEL &L WS 4 Jufxn By
T3 Exxon ValdezZ #%F 2FAdE N7 dHx A7}
ARG Ao (Jewett et al., 1996), Amoco Cadiz® FH LY o
% Ampeliscidaes} W#F 2471 Rusr]e &4tk (Chasse,
1978). &4, T#29 Morlaix Tl 7[EFE2 % Amphi-
poda ¥39 FFv= 2F ¥ sdo] AUNZ FEo] HA ¥

A (Dauvin, 1987); 72902 A& JMAHA 3= -

53 o]4o] Holx QAU E EHA Yo 0@ dFe) FL
ZoMe 28 Ax Asd gEEnn RaHa Q(Clark,
1997), 28U AHA 84 A AL 2 244 g
NE Zol7t glol, FHHA7IE NAA R FEZ FlR

D
[
o

THL HHHAVIE 7 FEEZ o]FAA A HlF 5
Age Ao A & Aoz ¢4 29 (Dauvin, 1987).

YtHo g FRLAT Zo] dAFH o2 WA 2H2 AH
Aol & 8- nA ATo] Aol we 29 ¥ #
A8 FAld AgAe HEH o} dPM FFg0 AH
Aol vjAle 9% F9§y] 4 2 HgodA A BA
9 g7t ookt vwrt HedA dd 7189 ARV dE
S A4 AeAe odE e deA FFHAY FAHH
o2z wng & g B M dzTE AU S
T AL ¥33e o2 §H8 475U AHE HAE
g 2R, et £5F FF 289 9% 9SS fo¥
7t QA 8ot ol @ BHAA Jewett et al. (1996)2 FFLE
o] AeAd wAE 9L AfRFgoz HuE YA AA,
HAG A - 2 dz277 43" glojo} 3, &4, o
EEF9 277 f& ASoe AV AF 2AE F3Y
a1 4gL Hrtstedol gokn AHsa o

AEAA Fguete] A9 71580 ANLHA fAe 9
g & 2Ae ASAA AY o)FAAA YR, ATE FH
g9 RAM QA dF o)Hg A 2AE fE AH)7]
& {3 U 2AAAZA A 2HEF, Y2 5 TR T
z9 ol & 24 Fo] FFLG i AFA WP eAE
G4z ez 34357 offdh. tat Amphipoda ¥ Ampelisci-

dae®) YE7F PAHsY 9% 43 @4 (P<OODE EYde

FogRd AgAd vy dF& HgHer 4 £ Ao

geta FF FFedel AUAd vAe 9FE Fts] 9
Hqxe, A&Hd AMGA BUEHPE S T3 A9 A=Az}
A8 Hgo2 PP AQA FHok} FF 29 ¥ W@
Hlazt 7bss) A Res #ddd

(@] (o4
ped -

2258 X3 F4 AddM AMEE 2F 72 FdE 9
3 A2 FPFUY. AMNEEY AP FFT YFAEH
25 FH oz MG JFHYD 19969 84, 7FEEA 11
o 1270 ZA ARE, ALEY 19979 283 £33 1997
48l AR 137 148 F713t9 1470 Z3HANA van Veen grab
(B9 01 m)E AHE8td o 349 384 s H388& A%
stgch 2243 £ 21739 AMEEo] &P, drEFIL
0Fo.2M AA £UFTSY oF 37%, HAFE 60F 224 F 28%
83 AAFTEL 463024 ¢ 21%F AAFEY "EEE
1,068 WA/ m*PEd FZ77F 904 AA/m> 2N 7+ $A8e e A
A dxe of §5% 8 AAFADG. AAFL 11002 gm*A2H, =
HEEY AAF T $R33Y 51.602g/m2A A BAFES
ot 52% 8 AAFGSG F2 $HEL AL F7 2FGAN F2
283l Tharyx sp., Lumbrineris japonica, Magelona japonica
At olge A7 s AA/m? 72 MA/m? 2P 41 KA /m*e
9z 2¥dged, 989 28x FH PN 33 2
7L wteh AHEY 49 B zAR Y ANFE e, &
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A% 244 B od5ge dHE FAFE (AT AH
&g 9FE T A9 (BFL B, C, D= ‘T"'Erﬂi’iq >
gz Fd A9 FHT CAAe Y AMFTEY £8F
AR S A
A% E 7HEHl Ampeliscidae spp. ¥ Amphipoda® YEE PAHs

1

SS9 59 FRAAS Jehiae,
ALY 2

€ 7 BRAGLTLAN FHE (AL ol FT0Y
H2AYS BARYZY (19625219 YROE IRl 2
ol®, & 477 olTovzﬂ Be 248 34 #IHYATA
o fAR WA BAEYUG, §3] AYEAN BE S
z B2aAFATLY FAS UAF ANFE) A B34S F
2ERGT NP4 AU, ol FY TAAE PA=FUh
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