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=o Ao we} 2 XolE BT Y, Iside Agde @Ws A9 vehtA] &g BAEAC 9
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This study was carried out to clarify the spatial and temporal patterns of macrobenthic assemblages on the
subtidal area around Mokpo, southwest of Korea. A total of 238 species and 663 ind./m* were collected. Poly-
chaetes were the most abundant faunal group that comprised 88 species and had a mean density of 389 ind./
m? In the semi-enclosed Youngsan River estuarine bay and neighbouring Mokpo Port area were composed of
fine sediments with high organic content, and revealed large seasonal variations in the salinity of surface water
and bottom dissolved oxygen in contrast to little seasonal changes in those parameters in the outer area. The
study area was classified into four station groups by the cluster analysis; the harbor area, the offshore area, and -
the inner and outer estuarine bay. Two estuarine bay areas showed different species composition; the dominant
species of inner bay were Tharyx sp., Poecilochaetus johnsoni, Heteromastus filiformis and other opportunistic
species whereas those in the outer bay were Ruditapes philippinarum, Corophium sinense. From the envi-
ronmental data and species composition of benthic community, the inner bay was characterized to have unstable
benthic faunal assemblages, especially under the seasonal disturbance and receiving large amount of organic
matter input and intermittant discharge of fresh water. The coastal developments around Mokpo city also seem
to have stressed the subtidal communities spatio-temporally.
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9 dmot AEF Zlo] o] % 7195A Hrh(Ansari et
al., 1986; Pearson and Rosenberg, 1978). Z12\} FHc}sk 29 &
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Fig. 1. Map showing the sampling stations around the Mokpo.
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A3 B AABIR L, £ DO meter(YSI-56)2 A3}
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4 AlEA A ZE Sedigraph 5000DE E4I5t8t} 2 EA 0=
TFF=X]4(H', Shannon and Weaver, 1963), MDS(Multi-dimen-
tional scaling)9} A4 58 28813tk MDS] 3% £4 =
2239 Xistat(ver.3.4)& ©]-8-3}5] Bray-Curtis similarityS ©)8-
3} Buclidean distance® FH3INTH 3, 287 AAEA L &
AF=A]| > (percent similarity)S ©]-8-3F 8] 71 A (Unweighted
average linkage methodyS &3t =ZEA A AMEE A
7 AR AR F9EF5e Yo 3% A7 HFL Is)
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A 19 BS B, T=0] 28.6%E BA VERgEeH, A 29 A
BT} 7FEA0 ¥Zo0) 4 274, 28.1%& VR 2A}7)7E
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Fig. 2. Comparison to water qualities at
each station.(A: water temperature, -S:
surface layer, -B: bottom layer; B: mean
salinity in surface and bottom layer during
study period; C: bottom dissolved oxygen).

Fig. 3. Comparison to sedimentary charac-
teristics at each station (sm: sandy mud, m:
mud, gsm: gravally sandy mud, Mean grain
size: ¢ value, O.C.: organic content on the
surface sediment, n.d.: no detected).
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Table 1. Seasonal variation of number of species and density (ind./m?) on taxonomic levels

Date Feb., 1994 May, 1994 Aug., 1994 Nov., 1994 Feb., 1995 Total
Taxon Sp.(%) Den.(%) Sp.(%) Den.(%) Sp.(%) Den.(%) Sp.(%) Den.(%) - Sp.(%) Den(%) Sp.(%) Den.(%)
Mollusca  27(21) 76(14) 27(25) 197(23) 16(17) 144(23) 24(22) 55(12) 25(21) 348(41) 57(24) 164(25)
Annelida  61(48) 346(64) 47(44) 589(70) 44(46) 378(61) 48(43) 230(52) 54(45) 400(47) 88(37) 389(59)
Arthropoda 25(20)  85(16) 27(25)  40(5) 22(23)  53(8) 27(24) 146(33) 27(23) 87(10) 60(25) 82(12)
Others 14(11)  38(7) 7( 6) 15(2) 14(15) 49(8) 12(11)  14(3) 13(11)  23(3) 33(14) 28(4)
Total 127 545 108 841 96 623 111 445 119 859 238 663

Sp.: number of species, Den.: mean density per m?
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Fig. 4. Seasonal variations of species composition at each station (number
in A: total number of species).
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Fig. 5. Seasonal variations of diversity index (H') at each station.
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Table 2. Characteristics of the four station groups based on MDS

o Group1 ®Group?2 @ Group3 A'Group4J

Fig. 6. Resulting plots by MDS ordinations of species abundance
from all sampling stations(alphabet: sampling date, number: sam-
pling station; f: Feb., 1994, m: May, 1994, a: Aug., 1994, n: Nov., 1994,
g: Feb., 1995).
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Fig. 7. Spatial delineation of each stational group based on MDS

and dendrogram of each group by clustering analysis.

zA¢ vl BE, F £ A B ALl £F
IF 13 2F 4014 242 161, 1755 2/

Group 1 Group 2 Group 3 Group 4

Number of station 25 2 2 21
Number of species 161 10 29 175
Mean Density(ind./m?) 795 210 78 600
Diversity(H") 2.2 0.7 2.6 2.3
Characteristic species Taxon.
Nematoda unid. nm 2 158
Theora fragilis bi 40
Ruditapes philippinarum  bi 2 92
Yoldia similis bi 45 2
Ampharete arctica po 3 35
Capitella capitata po 1 7
Cirriformis tentaculata ~ po 2 31 1
Diopatra sugokai po 1 34
Lumbrineris cruzensis po 40 8
Lumbrineris longifolia  po 22 30
Lumbrineris nipponica  po 6 2 12 11
Heteromastus filiformis ~ po 49 15
Poecilochartus johnsoni  po 52 2
Tharyx sp. po 221 28
Corophium sinense am 1 71

nm; nematode, bi: bivalve, po: polychaete, am: amphipod

(Table 2). 39, 28 29} 2§ 39 A% V9 BHTe= 74
o] ZH2h 10%, 2959 ¥ 58 Btk AARRY BeE
IF 15 2F 4904 2A veEisten, 2F 2K E F e S
& oFol] njs) ¥A velgth s ASE IF 2004 072
o v Jebster, 2§ 30] ¥4k ZF 288 85 Y
3, 28 19 A% o) F2 Theora fragilis, Yoldia similis,
TF2) Heteromastus filiformis, Poecilochaetus johnsoni, Tharyx
sp. 0.2 eyttt 28 29 3¢ 4%F Nematoda unid.)7F =
oREG, 2F 39 AF T3 L) iU 28y 2F
49] A%ol= AAFSEQ vk B (Ruditapes philippinarum), THZ
£ Ampharete arctica, Y27 Corophium sinense 5°| 3
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B 15 291ME B - AFo| b Zo|E YehiTh o] A
At B3] A&HoZ ¥EF GETIF TUE XY vl
A vekstt). o83 Aot uhzA] BolA Bale g2 b)
7F A ST 24U obd R JES uX 3 9l
o2 AZFE o)k FARE Ay HL= A4 A B A
T URE Q3 WU2A] F2ME gy AESHAE] A
FE71% SIAThE= AT A, 1993). 22t 22 AL 4
20 Hshe JeRA] gol g4 R AEdde A3 9%
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< "AA B AoE Btk duEd wiegEg B8
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FTAAFTAL 1999). 3, AE £F 2bAhe] AL
F2oA WA el AF £ Aae AN QB A9
FasH Zeshe 89 £ shtbo|ch(Wildish er al., 1993; ¢,
1993). &-& 49 A F2 520 ASsle A4S sk
A% PR A% AlgtE £ EFOE AFo) WikaS] B
o] WEre ZA A Al XA GEFS FrH(Llanso, 1991).
A&g 73] EFo] o] FojRA] b AT 2 5L 5]
A o 59 f71E EilE 48kl 2ka 48 2§
o wEbA] AE] A B ool f4) 7hYe) g gl Al
Yoz E7ea AEN Z4E 28T (Snelgrove and Butman,
1994). 28] UtllA = Zgut, A4t SolA 44 o9} 7
2 Qo] B Uk F, 1994; B, 1998). G4 &+
He| A= AFddE AF 24407 ZAske 208 e
STHEH ¥, 19980). HHE 9= 242 g 5 5 2813
8200 FEEE W] uliZo] S0 gk AnkAel FAo] XY
o] Jth(Warwick and Uncles, 1980; Miller and Sternberg, 1988).
HEES A A wet AeExe A% oh=A Je
Ul JThE, 1989; Shin ef al., 1989). B¥F ASke Hurzlog
ARe B84 Jeplon, $28 $40= vl2d YT g
& YT 3 37g) A8 R G WEA7F e
A A= B2 AP T2E JeElEA, £718 g 4
gEoR A e, HFEUNA & ARE A2 &
AL T2 HHEY A& o3 g4 By e A Y
oA F2 vERLR §lo], Aete] Afox HzA f AlHE
AN E vebdthee, 1998). R, 28|99 AR AlY
3 H34E veRd AQAME B2A] Ros {71880 4
AL, F HRE HAEFHA F3A)h wEA] AE] 93 A o
el BAAZANE P2A 2] &S AR 5 U
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3 Wt A9 22 92870 G

& AT Ik U Ee A A Brke AUE 5 Qs 2
Aol Fo] T BN ARTYEA S vEht 9l

= AL o & <R AF Asfolth(Sanders, 1968; Boyden
and Little, 1973; Choi and Koh, 1990; &, 1989). W&}y B3t
HA4oR 74E AdRths 8 5 U 874 e A
o U8 & F 55 Vet & 45 ADEE Xjo|E Y
Set, 982 F 7Y Tae FET ¥ Aikges = )
22331, B3], AT EY £ Ut F43) Zasih ALA
off F Adlol] AA 2ARE Aol BYFEANA thi zpol7t
UAA T Aoz B uf & Aol YehiA] Rrh. et
MAEES] A9 & XolE EATHTable 1). ©]8}& 2pole 44
el A% 22, 19949 299 A 76 ind/m*IRA T 1995
Holl= 348 ind/m’2 F33KAth. o|# 3 A& FAH 794 &
Sl(Musculista senhousia)® 37 100112) ZF (Crassostrea sp.)
o] o A7 NF AFHR7] wEelth 9] 719 49
WA, RS % SR 3E, S8, g8, 2N 5 £
AEA = g0 28] 292 th(Widish and Kristmanson, 1979;
Dobb and Vozarik, 1983; Snelgrove and Butman, 1994; Taghon and
Greene, 1992). WA B ZAlME AZEE £ 249 H3l7}
Z ARXE F2 FAHs me 93 2700 5 Aol
F2 AYA Zol& YeHh £ ¢ A% AR 1948 AL
Aol B 158 oV S48 vis) 7182l B=R/2 Cirriformis
tentaculata®} Capitella capitata 5 & 2 £7o] 283t A4S
Z ol F o F4% he MAYURgME YT o] 2]
A2 233 o YRj5le JEHoe §Ea0) Al F
o] AR ke X Yoz Ado] wWE ggusld] o

F 240 dFE g Aoz Bk W, A4 5, 7, 84
F7F A, 2 ZAA e Ay
o] BEJ} 747 wEolh FF 59 89 A
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1ol wet $38%0) gEiXlE I UehA egtoy
] 79 ASolle BEHd oM7L Yoldia similis, A EN e &

o= 283l AR uet +3420] uiH= e el
ok g AR L Uigke] 9X3 FFANN B FA
YePt, 29 899 A eyt AA ettt MAde
o] AFAQ] Wl T2 AF T = 7FYgel Qs vebg
o AR 19 A F=2 A b= FS) Tharyx sp7t e &
A3 b, AR 294 e EH] B 22 JepTh o] =
o] A9 A M MAdxe] Wby} 34 vesttt -2kt
kel shutkgl, g7dek, FUdt 5 F2 g AYd g4
2 749 AY 22 AAEEE Yels Zoldkdl# 7, 1990;
A, 1995; A 5, 1999). A 59 A$ 22 vEX 2 Ruditapes
philippinarum)®] W 7}o] oA T MAUEME= 2 2}
o] VERA] Zttt. o]2ld Y9l o UE Fo e
7t Z481317] WiEolth. HA, A 109 A ALFHd 2] o
F 28It 2 AP Aol X7t dFo s side
< et by AE 7RI F i 553 48 A
Yz glon, Ade met vHEd o2 7IEe e Boly 7t
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kgt 71 A)717F o8] a2l Sl o8l Aolg veplrE &
o} B ZAPIAE 299 whEFo] AAlE At FRAME
SABIA T AR oM e FRe ZolE UERdTh 38, o)
3 29 22 AE U=S F9s1A Hot. wEA] AETI=S]
A4 XA vms} AR Hwrt AE e onE 7T
et B ZAA 98 Rol2e FA 1€ Atz HaL
A AR O S Ueid o, 4 gl AldA]l #ake
A et 22 £ thF 71l s 5=, B3 19
AL Aet Zastach 84 29 59 7% 272 Tharyx sp.
9} R. philippinarum®] W% &8l g Aot}

=8 =

LAlE BAL 27ko 2 3 MDSE 37 4
AFEE 4R % (dendrogram)E E&EHA] a1, takde] 37l
Tk W o g A - FZHH o IR WsE Aot
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