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Seasonal and Spatial Distribution of Soft-bottom Polychaetes
in Jinju Bay of the Southern Coast of Korea

Chang-Keun KANG, Myung Sun BAIK, Jeong-Bae Kim
and Pil-Yong LEE

Marine Environment Management Division, National Fisheries Research &
Development Institute, Kijang-gun, Pusan 619-902, Korea

Seasonal quantitative van Veen grab sampling was conducted to characterize the composition and structure of the benthic polychaete
community inhabiting the shellfish farming ground of a coastal bay system of Jinju Bay (Korea). A total of 132 polychaete species
were identified and the polychaetes accounted for about 80% of overall abundance of benthic animals. There was little significant
seasonal difference in densities (abundances) of polychaetes. Maximum biomass was observed in summer (August) and minimum
value was recorded in winter (February) and spring (May). Conversely, diversity and richness were lowest in summer, indicating a
seasonal variability in the polychaetous community structure. The cluster analysis indicated that such a seasonal variability resulted
mainly from the appearance of a few small, r-selected opportunists in spring and the tubiculous species of the family Maldanidae
in summer. On the other hand, several indicator species for the organically enriched environments such as Capitella capitata,
Notomastus latericeus and Lumbrineris sp. showed high densities during all the study period. Density and biomass of univariate
measures of community structure were significantly lower in the arkshell-farming ground of the southern area than in the non-farming
sites of the bay. A similar general tendency was also found in the spatial distributions of species diversity and richness. Principal
component analysis revealed the existence of different groups of benthic assemblages between the arkshell-farming ground and non-
farming sites. The lack of colonization of r-selected opportunists and/or tubiculous species in the former ground seemed to contribute
to the spatial differences in the composition and structure of the polychaetous communities. Although finer granulometric composition
and high sulfide concentration in sediments of the arkshell-farming ground and low salinity in the northern area were likely to account
for parts of the differences, other environmental variables observed were unlikely. The spatial distribution of polychaetes in Jinju Bay
may be rather closely related to the sedimentary disturbance by selection of shells for harvesting in spring,
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7 st £993 € AFE Mg HAE 29 5o
FAHzAY 4FES 2 dFAA 3 )59 At AE
Az 451 ok (MAF, 1998). 33, o|s} e d42 oF
FAAE o Axd HFEY A £F GAELE 4939
HAE 2 A e 98 g&d H3E F /71E 3
A AMSAT YA g 24T 5 dde A& YED
tF (Lim et al, 1992; Feuillet-Giard et al, 1994; Dankers and
Zuidema, 1995).

43 AMEE Tl AFAHA YoM F33e 98H 7|5
FstAt o] gREE LA AY o]F o] tTd] Fite &
79 A7AQ s NE E 5 7] dE dE AET b
3t AAEE £ FRUSE RAFORA AT Yy #
A3 /718 Fat 4 2F 9%S vS AadFeE Yg &
t}h (Pearson and Rosenberg, 1978; Gray, 1981; Warwick, 1986,
Lee et al, 1997). 947149 ANEE 21L& HAE ¥ 2
He #39& 7HA7) 9E 9 (Rhoads, 1974; Jumars, 1975; Gambi
and Giangrande, 1986), % oly =4, s F9 2L 2AE4 9
T d47129 293 @S AMEE 2 ZAH TR &
F%E v1d & AAL (Pires, 1992; Hall, 1994), dHF o2 &



36 AR - w9

A B A8 sl M {78 REF %7PE , AAF
AE a7 ¢ & AR (59, 718%) Wi E
&34 9t} (Pearson and Rosenberg, 1978; Weston, 1990; Drake
and Aras, 1997; Lim and Hong, 1997). w&hA, AFutz o]
2o 9n HfHYao ofFoAe HYdHe HIEF f71E
o) BFEZ XY F A& ¥ olue} (Kang et al, 1993), o1&
23 Yopg o8 Az AFe §HEY ¥ gL o
g dogjog A¥A fFEFRoA o) FL AXNEA
AL e ANFE FHTR S8 422 d + 9E
Aoz oAt

AF7A Bure A N ANFE FJ O dFe
SR zRH 4715 F9olu 94447 ¥4 (Hong and Lee,
1983; Hong, 1987; Lim and Hong, 1997), $=38t4413 9] FA4E
(Lim et al, 1992) 2 7158 $44 $44E (Park et al, 2000)
o] Jgko] 3t AZHo) e, o] ATFEL e §71%
237t 4% H99 ANFE 2 dE5L 2ddde AL H
Hozg, 38 dA4AEY 4X4 FFAAFNM FAHF
o3 A7t dd AEHF (biodeposition) 7HsFolE 73t
ol o XM%“ EXE & FE& uA 2840
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7} 298 AFw £9e Jdeg AHE @ AHHA,
2 249 WA A9 (Fig Doz Hd F4&
T ARHA) Alolo iR ZHAAM o 20m FEE UE
o) F9o] 10m oY #4202 Heef 53 7HA
Ztgt z}olc 360cmd ol21, ZAHFe E&2Y 0
ARz FHx Alo] FHLEE 5o &
oz W B&o JA ¢ wFsd g
F 4SS v c} (MAF 1998). o] N F& Flz
ZAE Afo] FE Ut £do] QYPF Wz TR
ol&5e] g, 19874 2,730 M/T (A4HH 420ha)e 2 Hul
AatEEe Ve o) F HIAA 1 AAEFe A7std 199530
690 M/T (A4 500 ha)e} 713 s Aatag By T3 &%
o delEd] 9% £9e FFFAFeR o/ &Hu g FHI
F £499 wA3le A&d °&*—l%%% o] 99 BggE
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71&ol AT 78HAQ ﬁ?é*}c o) & Aol

= re
ot ﬁ
b

=M

e

o

o= H £ o ob

NEHH L 2

- A -

o] g g

South Sea| of Korea

Jinju Bay

e 20

%

12754 E

12802 E
Fig. 1. Map of Jinju Bay, Korea showing location of stations
sampled. Shaded area indicates shellfish farming

ground for the arkshell (dense) and the oyster (spa-
rse).

2 ZAE 98 Az F 4 2AEPE AAsYe
(Fig. 1), AMEEL 19993 8gol 1870 A, 1€ 1170 B,
20003 299 167 AE 2 59l 237 FHAA 4AH-e HA
AH3Ach A2 2AF o] Folgel 7]Aso Yed F
Qe A BMdT o|E ndte A RAAAAA
Aol AZ 9 1999 118 2AE 11 RAAY 54 AHs
A AMEEZ 243 A3 E vLdd A A NH=E T
A ngdad (A=Az). AMAEY A8 AL van Veen
grab U7 (AHFDH 0.2m)E AR e, 4 Z2AHA G
234 HAHAE AEE HHHHG A HHEE WA
lmm =29 Ao de F& 55L& X¥F AEEL 5% T4
¥eddoz 1A AFPHE ulst ¥ AP0 B
TYUE AEdy, dRFE F FEAA 4 - AFIAS & Z*}
AQNA BAY & 47 TEE TR FARRIA AXFH
S Falz, HAE B nE F oA A2 A 550TR 243



A7 AX gERe A

7he, WAl ¥ HEste O Aoz HE HRAAFF (Ash
-free dry weight, AFDW)$ T3t AEFoz el

T, GE 2 &&Mae 2/l A dd EFAA CTD me-
ter (SeaBird type) & ©]&3td #4182 A3 ged, £ d74
ANe BZEHABERH ¥ Im 3R 39 ASES AF A82
o] &3t f71EFH 4N € =4S AT HHE Mg
T Core AUVIZ AR & APz &4 E4E g4 W%
@ EFEAHEY /71E TFL Fre s AT HHE
AFFE A7I2oA 550C2 241 71EE F A A ol H A %
YAIA FAE ot Az HHEAZ tF FAA ] E Ao
% Z97% (ignition loss) 22 JERAE F71d4as A4 &
F UGS AANY HA%ted 10% HCIZ2 AYF ¥, CHN
analyzer (Perkin Elmer 2400)2 EAggon, d9e AXAE
TE W F AFY 2992 e AH T F3HE (AVS,
A71Me 382 )L A8 93 %S HFso A
(Gaster ®) 22 A3 mg- g dry '2 eI

EFEAE] Y=L F 10g AEY HIES G447 it
Spad fdo2 dady 471248 AAR ¥ 294 (4o
) HEd 4o o2 FE3A, =9E AEE BEUR
A Bz MYEF Alie HAEMHYoR AU &
AR BHENL Shepard (1954) ¥Hd w2t HAE £3 34
FFE Yehhoic

Az Xz

22 - 53" F MAF (density)} BAF (biomass)e 2z
AAA 28 AT Foz AgEe, 024 m’ GNEAHTL
2 BN 2HRAe 98 F 994 (diversity) 2 Shan-
non-Wiener A4 (H', Shannon and Wiener, 1963), &5 % (even-
ness)€ Pielou A5 (J, Pielou, 1966) S AlAelgon, & F=
(richness)= £8%F #2A Jeh A} ol M4 S ZAAA
d 7 AHAAMY M F5E Kruskal-Wallis testE o] §3te] ¥ =4
ARE AANY L, AT A3t GFHLE AT AFEY
< Dunn® AAY (Zar, 1984)& o] £33 At

ANBEY $42E £ 2dNAS5d £95 A, & 44
FF1% 1% £8% 38 $HFo 9T AL /A= (Q
mode) & H713T T A (R mode)E A7 H3d ol&
+d AMEEZES Y¥22 FHEA (Cluster analysis) S A
At APENe AFFEddaAe] A (Squared Eucli-
dean Distances) & o] &8t W4 & Atol9] Atz A& 78
¥ 4 U3y F3se v EEEEEY (UPGMA) & AHE3HS
o} oold & dide MRS AEe AL, T AE Aol
A% 2859 HEE Y3y Y3le 5 HE [log (x+1)] Ak
A74d ANFE B¥o 9L v FH2U9E sy
A3te 87 AXNER WS ARASHE (correlation matrix)
& o] g3t FAHEEAY (Principal Component Analysis) S 4 4]
231 Fhel 1 AFE APt 9714 AMEE des
AF L, 98, 844 5329 {75 #F FIHE ¥,
Frieas 24 BF ¢ HHEY HF 4% T B, o

-3 EXE 37

2E 23 2¥9 8738979 BAE YIS A% ARRA
BN o] 88 F2 $HFY FUNZAEE o] &3 44
2 FARENS £33, N2E 8UEd gt 4 FHE0)
Holy 29 &S (factor score)$t 7 WE Apolo] A@aA
B24E ANEg o714 FAEA L SPSS 100 (SPSS Co) =
ZIWE o] &3 FYIAL
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A% F2L 20008 289 BT 50 (21.0C2 /M 4
1999'd 8ol 240 (£03)CE 713 ko, AF F&2 844
B 285 (£ 1.DZ 7HF 23 293 594 Z7 333 (£03)%
335 (1D 2 9 A4 vgo JiFez £ g Yl
I AE SEAL HEL 42 FAE AA 9% FE ey
o] H& g€ HF 56 (£05) mg/LE 7H} ¥t 294 98
(£03) mg/LE 7FE ¥ F2E 715350 (Table .

ALA 20008 2989 AFE HHE Y=Y 47, 2o H-go]
SAE B 248 AL, ZAGY HAo] AvAez HEA
HEY Aedz TAH e Ao Uit (Fig 2). H3%
UZE 52~84 @ WHGEH, B £9 9% FFE (FF 20,
22,23)3 A Sz o] UG FR Wrgon AL 5
Az7t AFHAA 70 o9 #FE dehlAT, AT G5
29 YA AH 49 ¥ F9ME 60 ©|FE AHFoR
ZY% S By 290 FeE Y HHEY ¥ #7]
2 FFe 19999 889 742 (£0.80) % & 20000 29l 744 (+
109) %, #3229 JF F5t 890 0.10 (£0.08) mg - g dry™'#
2949 0.15 (£009) mg- g dry 'S 44 Yelydeon, 9438 B¢
frleas Aa e B4 106 (£025~125 (£022) %9
033 (£0.15)~048 (£0200% HHZ AH WdE 533 ¥
Aol & Holx ¢kste} (Table 1.

20009 28 AMEH AESE o]& FALEY 2H, 249
F a9lc] 248 AA AW ABY 6% 4BY F AW
(Fig. 3. #8941 (AEZ Dol AZsY 9% 882 ¥
HHEZ Ax #F 718 FF 5o 22 29 HAFE U
o 89 1 (B2 DA §459 BF =9 3&
TE L 29 HAARE Bt oo w4 FHLE 2dHF
(factor score) BXo &3] 3709 EAHY AHZL2 FEHA
ot AT 238 4 AdFez ¥ dES v yH A
BAATES T8 FEINL, AT 1,2,3,5,6,7,8,9, 10, 18
< AR 18& AYsd g2 FAFol BT EF UTrgy
HAE et Agstn 3 Fest AdFes A4 veys
APER TAGY AAT 4, 11, 12, 13, 14, 15, 17, 21, 22 §
HE Jdxrt da 23 FAE 4249 de rEE 9
ZAq 98 ¢ 9FE I e £99 EAE e

(=]
AFurol A ZA717 B¢ AFE UdEFe F 1NFo2 AH
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Table 1. Abiotic parameters of the bottom waters and sediments measured during the present study

Bottom waters Sediments
Temperature Salinity Dissolved oxygen Organic matter AVS C N
C) (psu) (mg-17Y) content (%) (mg-g™" (%) (%)
August 1999 240£03 285+ 1.1 56%05 742+ 0.80 0.10+ 0.08 1254022 033%017
November 169+0.8 308£0.5 69107 - - 121£014  033+0.15
February 2000 50+10 333£03 98+03 7.44 +£1.09 0.15+0.09 1.17+044  048+020
May 193+038 335+12 71104 - - 106025  040%0.28
AVS: acid volatile sulfide.
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Fig. 2. Triangular diagram of sediment composition at each
station of Jinju Bay. C, clay; sC, sandy clay; zC, silty
clay; ¢Z, clayey silt; sZ, sandy silt; Z, silt; zS, sily
sand; ¢S, clayey sand; S, sand.

28 AXNTE AAF F 8% ol FRde Mg $H 58
T2 Yeth (Table 2). A ZAMAA AN dojd A A%
#HEF 19999 1N¥€S ZAAAY FIF 117 AHDNL oz
T AZE A FE Alolole WRE HeAF AR & 2
ol& UehA ¥o} (Table 2), AZBE Ao|g ZARA Sz
BT Aele 2 9FS VXA & Ao B Ax =
AR QA Qo7 A FEZ AU A 258 ARHEL
VeIt A ZAM A di$ greFe Add #HF MAdse
77.1 (£51.9) (19994 11¥)~1186 (+141.1) (19994 89) ind.-
024m™ M2 Adel G2 /9% o2 UehAEe gt
(ANOVA test, p>005). 28lth, 7 AAFL 19993 897 1
el 7zt HF 465.1 (+523.8)3 3065 (£3052) mg AFDW -
024m™222 2000 285 5¥9 1821 (£2209)3 129.1 (+150.
DET ol vlud FR3 AFAFE HAT (p<0.05). AHE
GYE AF (H) Hwge 1999 899 254 (+£088)2 &
AA vlgte] i @ Folded 1149 olF HF 3.18~344

Axis 1 (35 %)

Fig. 3. Plot of the Principal Component Analysis spplied over
the abiotic variables (@) and the sampling stations
(@) in Jinju Bay. AVS, acid volatile sulfide; Grain &,
mean grain size; % organic, organic matter content;
SOC and SON, sedimentary organic carbon and nitro-
gen, respectively; Sal., salnity; DO, dissolved oxygen;
Temp., temperature,

W2 o FhEe AEe B9 (p<00s). 25= A4 ()
e BT 0882 FIF AH WEo JehA ggou Ay
A e uu3y 2 AZEEE B9 1993 8 BF
55)%0] 283 g Ad (BT 131~187)° vl5}d]
2 9%E e 715 (p<005).
ZAIY F B 4 dREFY HF £ 9T 135 (£35)
(BH1)~2550 (£2026) (3318) ind.- 024 m™> Y Z FHo
ok o ¥ Aojg velde], dutEog iz gl B3P
gt GAEg SRS T 9o AeE agy gRe
AEE FAENAM 2d Pxr) RotAe Ao T Ue
Wb (Kruskal-Wallis ANOVA, p<0.05) (Fig. 4). o[} A1 3
Al AYNL dEF AAFANE M1E2H9ed (Kruskal-Wal-
lis ANOVA, p<001), 338 FaF AAFL 143 (£122) (BA
2)~737.8 (£839.9) (3318) mg AFDW - 024 m 2 YUt =
A AR 2O ASe HE 166 (+£145) (BAH3)~383 (&
067) (FH12), 2% AFe FF 075 (2011 (3H8D~097
(£005) (B24), B 28 FFE 55 (£26) (BHH~240
(£66) (BH12) HAAEd, & 34 AFgEN HF Kruskall-
Wallis H| 24 A3ZAe FAFLZ §9F o) YA e
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Table 2. Seasonal variation of total number of polychaetous species, % polychaeta density of total macrofaunal density and mean
values (£ SD) in the ecological indices (mean+ SD) of polychaetous community in Jinju Bay in the present study. Data are
compared between results for all stations investigated and for the same 11 stations as investigated in November 1999. Means
followed by different superscript letters within the same raw are significant different (multiple comparisons; p<0.05)

Parameters August 1999 November February 2000 May
Total number of polychaetous species 65(18) 63(11) 97(16) 76(23)
% polychaeta/total macrofanal density 81.7 859 87.1 71.8
for all stations investigated
Number of stations 18 11 16 23
Density (number of individ. - 0.24 m™?) 118.6* £ 141.1 77.1° £ 519 849 + 747 111.5*£ 799
Biomass (mg AFDW - 024 m™?) 465.1* £ 523.8 306.5° + 305.2 182.1° 2209 129.1° £ 150.8
Diversity (H") 254* 1088 3.18°+0.61 325°+0.92 3.44° £ 096
Evenness (J) 0.88*+0.10 0.90° + 0.07 0.85* £ 0.07 0.86" £ 0.05
Richness {(number of species - 0.24 m™?) 97°£5.5 131" £ 4.8 17.1°+£ 8.9 18.7°+ 90
for the same 11 stations
Number of stations 11 11 11 11
Density (number of individ. - 0.24 m™?) 164.0 + 1649 77.1£519 91.1+ 845 1203+ 874
Biomass (mg AFDW * 0.24 m™?) 5620+ 6317 306.5 £ 305.2 2134 £261.6 1672 £179.1
Diversity (H") 2651074 3.18 2061 3141 1.03 347£125
Evenness (J') 0.84+0.10 0.90 £ 0.07 0.84 £ 0.07 0.86 £ 0.05
Richness (number of species * 0.24 m™2) 112+£59 13.1+48 168+93 2061112

AFDW: ash-free dry weight.

ot (p>0.05), ol€ A AF HTH PET LTS AAF
By Jehdes A 2o 2z FalAe] 9 d gy yut
"3 B89 AGE F9A A R Ao FAHY

21 % c}y_w F 28 AAFAA 1% oI4E AhaE
$4% z 4 MEE Ao g da Aol et
(Table 3). AF 1 A AR RolA A ARl HE S

TE H% Maldane cristata$h Lumbrineris sp.2 ZtZ AA £9
AAFL 111% % 67% S AAFA ol A4 &4 (1999

8¥U)o= Praxillella affi m's Asychis biceps, Clymenella koelli-
keri, Notomastus latericeus 2 Scoloplos amiger®] $dx7} %7
el wkd b 19999 11¥9ele Capitella capitatast
Paraprionospio pinnata®] £8 ¥x7 ddHoz A Jebn
o] 2%2 A Add Z2A ¥ud & FEE YEiE F
o] 2t}. Goniada sp.®} Notomastus latericeus, Capitella capitata
2 Aglaophamus sinensise 7A-&3 (20001d 2€)9 o]0 BAH (5
WAz & 2 UL E EAL, s¥ilE o]E3 ¥4 Scoloplos
amiger, Cossura sp. 2 Dasybranchus cauducus¥ @R Z7} ¥

stk

MMCIRF 28 2=

2% F2 3 YRF A dE WY FIVUES 7]
2% A4 (gmode) FAEAN Z3y AFTPL A}-%’—{%%ip_;
47he) Mz el ARFor FRY 5 AU (Fig 5). A
A7 AE 7HE (19999 11€)3 A€ (20009 28) AFE o
B2 AHE B (59)d ¢F U gFdAM AHE AHE
(41,234,571 249838 A ¢ *HQ} g 23
HFgge] AT FHY HFo YA HHES EFAYE

o, o] FPT e AdEE 7 Be ZAEEE s 3o
ZAFYe] dEf T3S dET £ e L2 Yeud
AAE Be EHo 9% U 9 3H (AT AL YT A
ZAE Y] BT AP ES T e, AT Ce 114
ofF FEF #dA A8 FFE (BH 21, 22, BE 74
At AT De FAES AH-HA] Ato] qigsR A AAS
e (BH 11,12, 17, 18, 22) 2 o Fol A,

Z2t (rrmode) AAEAN ZAY AT A 49 UEF T
Aol g3 H EAANA & A&E YA (Fig. 6). T3 12
HAE 4o N#E v WAMAY GEF (tube-dwelling poly-
chaetes)?! Maldanidae®] Asychis biceps, Clymenella koelli-
keri, Maldanella harai, Notoproctus oculatus 2 Orbiniidae}<]
Haploscoloplos elongatus 5 5%& X3, o] 282 8¢
°ﬂ Z2 2¥3goH HAAT DolM &L £IUNEE Yehle

2 FAHT 23 2€ s¥d & NS AW
Parapnonospw pinnata, Glycera chirori, Dasybranchus caudu-
cus, Telepsavus costarum, Cossura sp., Poecilochaetus johnsoni,
Chaetozone spinosa, Terebellides stroemii 2 Sternaspis scutata

& X3, o5 23 1% A AREFY Y o
EAQ F&& Yt 23 3—°- Goniada sp., Aglaophamus
sinensis, Notomastus latericeus B Capitella capitata 522 T4
HAsd, o5 741@_01] DAY RET 2HE B T2 F
AT AA Bl 5& AHERE YEle FEoIth T8 45
A 2008 T 42 ¥& 28 =€ AW Maldanidae
%9 Maldane cristata$t Praxillella affinisE E¥33¥<d o} §
2 UAA AT (wbe)&dl Av, 2717 vjng & 52 4
HAZ Cs DA M $H3e FEIU
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Fig. 4. Mean values (+SD) of density, biomass, diversity,
evenness and richness (no. of spp., number of species)
of polychaetous fauna at the sampling stations during
the study period. The horizontal bars represent the
multiple comparisons on the basis of the existence of
significant differences by the Kruskal-Wallis test (p<
0.05), showing the stations which demonstrate simila-

rity.

1999 g€ 20009 28 3 drfY FFE 2T 7]
2 ZR"] 24 (Principal Component Analysis) 23, 3%
BA £ 28 U5 A8 8% 39 51% QY)E 47 A9
R 271H F 8o o3 AAZE FEE = A (Fig. 7.
899 A F289 1 (A% D= Maldane cristata, Praxillella

Table 3. Total density of the 22 most dominant polychaete
species in the present study. Species are ranked by
total abundance. Values in parenthesis represent the
percentage of each species in overall polychaetous

density
) Aug. Nov. Feb. May
Species — ————  Total
199 2000
1. Maldane cristata (Treadwell, 1923) M 148 a2 89119
2 Lumbnineris sp. 14 38 231 130 50367
3. Praxillella affinis (Sars, 1872) 8 4103 4546
4. Notomastus Iatericeus Sars, 1851 16 3% 100 I8 435( 8
5. Goniada sp. 4 £ 113 2 6D
6. Capitella capitata Eisig, 1887 N0 16 36043
7. Scoloplos amiger (Miiller, 1776) M 8 3 46 26166
8. Stemaspis scutata (Ranzani, 1807) 8 U U B 2060
9. Asychis biceps (Sars, 1861) 162 4 11 B 20427
10. Prionospio pinnata Ehlers, 1901 468 BB 1809
11. Aglaophamus sinensis Fauvel, 1932 2 1% 1 8 1804
12. Dasybranchus cauducus Grube, 1846 416 s 1 1002
13. Clhymenella kocllikeri(Mcintosh, 1885) 140 - 20 - 160021
14, Maldanclla harai (Tzuka, 1902) 8 3 - 6 150D
15. Cossura sp. - = 1 1348
16. Terehellides stroemii Sars, 1835 000 5 88 13308
17. Glycera chirori Tzuka, 1912 ¥ ¥R 4 130D
18. Notoproctus oculatus Amwidsson, 1907 112 10 3 - 1507
19. Haploscoloplos clongatus (Johnson, 1901 6 — 16 26 9212
20. Poecilochaetus johnsoni Hartman, 1939 6 - 31 51 (1D
2. Chaetozone spinosa Moore, 1903 8 13 M

2. Telepsavus costarum (Clapafede, 1870) 26 4 5 4 79(1D)

affinis, Asychis biceps, Clymenella koellikeri, Maldanella harai,
Notoproctus oculatus 5 FH LM debd 23 13 40 s
e FEO w2 2 AA#GE JdEddE, FoA 11 (HEF
IDl= Lumbrineris sp.8 @7 Chactozone spinosa, Terebellides
stroemii, Poecilochaetus johnsoni % ﬂl’l—“\i—’—‘i 3 24 &3te
FEol B2 29 HARE EAW%. 299 A5, F2UI (*év‘f'.-%%
Delle 4% & Add gyrey ¢4 q'J—Tr%OI < 29
AAAE B, F2d 1 (BEF Dol
pis scutata, Poecilochaetus johnsoni, Glycera chirori % 3 #&4]
27 20 S8t 250l £& 24 AAGE BAD & 3F9
29 A4 (factor score) e F F2 £49 B¢ ET 2N
PO A G WD FUEH 299 AgEo] et
Je AEE (3, 2900 AAZ AT & () AAE AA
sho x| AUSH F3lo] TEAUG. o9 2L AR &
o Az FARH wFy £ Aol ANGEF 2P
g AN 2

Zadge Yatel 7 3PSl e 2 A5G ¥4 W%
Atole] FA#AEA HAFE Table 40 YA 1999 84 5}
20004 29 F B¢ BF F2A 1& AFFY &E449% fAF
(001<p<0.05) ¥ FHTAE JERNAL, 432 F8E ¥
9 F9% (001<p<005) &9 FFVAE BAt 299 F4
de =3 F29 10 AF49 F2H%E 4% (0.001<p<0.01)

Cossura sp., Stemas-
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Fig. 5. Dendrogram (UPGMA) of stations (q-mode) derived
from abundances of 22 polychaete species.

%o JBAAE YL, HHE 9= (@)% 598 (0.001
<p<001) &9 ABHAAE 2AG 28, F89 119} RA}F
dA F3E 87 WFEAteld fAd 4B YehtA gt

%k

i

ZA7IT B¢ AF VAT F 12F9 AN dEF7) 2838
Aded, AN=S AJFe det da ZFolg B £ YAw
ol¢ 2L 28 FoT Y dE U JAEY AR AR
(52%, Lim et al, 1992), A8l —n}itgt (88%, Lim and Hong,
1997), wk4tet (16%, Hong and Lee, 1983), A4H ¥ 2319 (502,
Shin and Koh, 1993), &3 473% (90%, Lim et al, 1999), %
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Fig. 6. Dendrogram of 22 polychaete species (r-mode) from
their abundance distribution at stations.

%% (70%, Choi and Koh, 1984; 79%, Shin and Koh, 1990),
o} A%k (72%, Lim et al, 1991) ¥ S35 (523, Ma et al, 1995)
o Hsto A gyt RS vEldY g2 UEE m*F
29952 3498 9 321~494ind. - m™29) HYZ A& —w}at
vhe} 825 2 A7t §74ind. - m™? BUE 2 FEOIUAN,
A- S FL4TY 490~520ind. - m 2 FE FARIT A MR
ozt S8t v e fFAEIAY Ui B2 £E02 Y
Wt &8, AR wi%g Z E}Ewﬂ AAF = v &2 oF 80% W
2N FYGrI} 22 Badote] oF 90% (Lee, 1976) B
e 2R gty E}% ul‘ﬂ o) vdtede gdrF U
7t ed] s e e By
£ d7dA A5y XW Urf BE¥E 2¥4s (7Hzﬂ L
*E%%) G3E, #5E 2 244 AN F3§ *l 7t
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%@711741 © AREE 53 o] YA ?M%} *Ma*
o F (1999d sg)ol 74 wkd v AL (20004 29) o
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Fig. 7. Plot of the Principal Component Analysis applied over
the species abundances ({>) and the sampling stations
(@) in Jinju Bay, showing the stations groups formed.
The numbers represent the species (see Table 3 for
species legend). :

& A, 2717} Min3 & K- 94 Maldanidae® & (Pear-
son and Rosenberg, 1978; Dauer et al,, 1992)E2] FHf8°) U
8] 2¥td WA, Lumbrineris spYt Goniada sp.8t #& 214
QEf7 22 2EUEE BYY AHIE0) o8 Z wYdie &
3t o9k HAIE FYEL A zad A HAEAN E3
#aso] gtb (Snelgrove and Butman, 1994). ¥ s¥d)=
Maldane cristata$} Praxillella affinis® $¥¥E9 23 g7
Paraprionospio pinnata, Scoloplos amiger, Dasybranchus caudu-
cus, Telepsavus costarum, Cossura sp., Poecilochaetus johnsoni,
Chaetozone spinosa, Terebellides stroemii % Sternaspis scutata
59 ¥€ 7Ho) ettt o] $E& XU duF 2AFE
ABAEe 79 AEFESE Ueged, 599 28AA5S o

EEEREE L

co]gg

Table 4. Correlation coefficients between environmental varia-
bles and factor scores of each station obtained from
the species-based (r-mode) Principal Component

Analysis
. August 1999 February 2000
Variables
Factor 1 Factor ' Factor | Factor 11
Bottom waters
Temperature 0.162 0293 0.703* 0.305
Salinity -0.066 0214 0.255 0275
Dissolved oxygen 0.553* -0.136 0.609* —-0.078
Sediments
Organic matter content  —0432 0.089 —-0217 =0077
Acid volatile sulfide =0.501* 0.107 —0.547* -0.157
Organic carbon -0311 —0454 0332 —0.044
Nitrogen -0421 -0316 —-0.082 0.158
Grain size (@) - - -0675%  —0212

*0.01<p<0.05, ** 0.001<p<0.01.

Y= F7he o8 2 ¥ wkd JUdY. 2y, o] F
EL YRFE AYeE diEEe] EFHAEAAAH, olg2 &
Ho2 718% (opportunist)d §4& 7}A7] HEel (Pearson
and Rosenberg, 1978; Grizzle, 1984; Dauer et al, 1992) °|E¢]
L 299z B3I YR F AAFY TR F712 s
Ae 4. 38 G5 ¥ g FFEdE 75
M Ee AAGE B AL AR Y e 28 UEE
Vel Maldane cristata®h Praxillella affinis 9% A& 9=
v WAEEER o]E7 2L Maldanidae®ol %3l= Asychis bi-
ceps, Clymenella koellikeri, Maldanella harai 2 Notoproctus
oculatus 59 ¥< 29 Yz 7|3 ol wL &¥
4= 584 6% A E HJFAH L AABke & diu.
AdEZE 713 B2 AP S T2 3o AFuty dEF £
L REY & e FHFeE EAAGRD AHEE 1 (Fig. 5)
A £4 2839 Y L FE Notomastus latericeus, Goniada
sp. R Capitella capitata 0|t ALY Ao}l &4 9o
A AHE uie o] EF F9 ARMFAE BEFHT o
F 52 Lumbrineris sp.9 87 1599 B& FHEA AAd
A A& $3F o2 23S Capitella capitatas} Noto-
mastus latericeus 3 22 Capitellidae®$} Lumbrineris longi-
folia%t #Z& Lumbrineridae¥9] 4% JEH 252 #7859 &
ol a3 =AY 24¢) 4% IFH $7Y AAFoz 4
7 ledl (Gray, 1981; Grizzle, 1984; Nakao et al, 1989; Weston,
1990; Tsutsumi et al, 1991; Homg and Taghon, 1999), ZA7]3}
T olEY dF £ 2¥L dF £9 HARY {724
A&Ho 2 oy gtk A& AAE £ AR 7199
o] A3 HYQ Aol FYste) e Capitella capitatash
Lumbrineris longifolia 5°) +3%22 83924 (Shin and
Koh, 1990; Lim et al,, 1992), f71 gl o& %ol 2}A 24
%L EFUA o] FEY UL F3] WA et Ma
et al, 1995). °|9} 2 99 Aol AFTVL IHF U
(South sea of Korea) % W9ty F3EAE9 §718 &dFo



AFT AN qr{Y A -7

GHAE TSN Bt 4 Eoe Al g3 282 #
31tk (Kang et al, 1993).

AFu N GEF F¥e ARUES 34 TRHezE v
A FEig Aol Jehided, 92 F 239 AT Hole A
A gelze FAT Alole] Fiol A& wzN F4F £9&
APAA S} BT Atole] MR FY FESE AFOIAY. ¢
Ho sz FAF 79 Aoz 3E &9 MA ¢ 4H
FE JeElded, ddxgd T35 94 AReE ve B3y
& 129 Capitella capitata, Goniada sp. & Aglaophamus sinen-
sis9h 2L 2% Fo] 743 £3E Yo 2, AT
T U2 FHF T HAE 9x7 dd A-bIta 33t
g 7R/ AdEeR A Jehte E3E BAAY, AR F
7718 #FF fr1erq EAAY FTUEE P4 JdEgUA
ol Ao}l ¥4 diF FAF HAENAM Ty Fu F4dd
H3te 0% F2 718 §3¢] dolddde FES HeErle o
go} 2 dFM dehd BREY {71 BEFS frvs: §F
o] 33l (South Sea of Korea) %9 e WHETH FA L
G WRAEd vEA 473 2 FEolHde AL 239
F7189 7o) 7 AAoiA dojun e dolehs HE A
A8, AAZ, Capitella capitatast & F7129 AAFo| &
AR o Bk ole @ AAgoz 52 FHUULE Yehi
o olAe A AFut A HAZY {718 FHe|, ¥ A
NAPEe BEEH (biodeposition)d] J& F71E H3td) B

FH o2 HE 4P JYEA §9 F7 g2 g9
A Z7tA v RAdUstd aA 7d9E & dde AL
o g,

ANFEY NAEEs Zo B3 9%E vjxe #4800
2% ¥387% (Cassie and Michael, 1968; Snelgrove and But-
man, 1994)3 ¥4 & (Buchanan et al, 1978), 9% (McLu-
sky, 1989) 2 HF49 £&44 (Harper et al, 1981; Gaston
1985; Hong, 1987)9 #& T3t 80| k. RollA ojn] E
gt upel Zo] HAERE v F H71E T, F7vx € 24
ke ot AAFHoR Hay FYd FXE Bo AMFEY F
EXE UEE F8 #49 od FAREAT FHEE Y
EA gtk HHEY A= A, 838 v FAEE
I Alole] 98 29 ARAAE IR #ddA AUFoz g2
B3E T2t EF FYAAY W GEF dr Y F
&g fAe F4% 47 2 £ Qde AL YadgAw, 2
Aol A Ve 33E §3e AAIHLZ 4TI R F£Fo|
oA, e fe I £XE AT 8JA2E 1EIV|E oF
€ Ao #AGHAG £ HEo AXNFEY AHEEA F
8% 290 HEue AL E dPdAz FHe Z3ju} L,

w
d 299 FAHE BHAA deAT (Table 4), FA 24
Basro g 2R (Table DA B F %ol & 4

Nl AAZY LEAelE BT wob $29 LEENH B
g 49a7lE o4t 435 $ENL BE 9
A GEF REES A9 FAERY G0 JRAAE $78

R
e
H

43

rfo
o
o

Fo FALSH B3 A7) R FEE AR
9 F35¢ AT Aole YA gk 1
4% AHE (B 239 24)& ¥ 94E% 4
| 8N dE FPED Filo] FEHL (Fig 3),
3 ¥e gEF Uxd FIEE B 9 Wise
A g1 e A& Jel AR, 97 £99 di g
E¢ste 2 9 UrA FHENA ¥ A e
B33 @3t wEA, o) e ARELS EFY A
el 33 4% A dEf 3 A 989
AYsne UdA £944 Z3E & §7 d-24H
OEF T N %S adez d9srie g AL
e A

g 8A4E) Bl Capitella capitatast 2 8733}
£4 A2 2PF - T HEE o4 = JAo HA
Z39 g ZARE Aol e 42FY Aot ATRY
B o] e AR dSE R FEE9 L 9EY
24 oz g o) ge AGF ¥4 ¢ OdAF FA £4 T F
£33 849 £ o, o] F ZAAFE] Eoid A F
2% 7/HAEA A FRe ddF A £4o2¥H B
FAFA 223 @ 5 YU £ A7 FARENY ZFde
i O & $£994 $3F3e K—A949 Maldanidae® TEF
v ZE r— YA 238 7)8F o2 AAAE Chaetozone spi-
nosa, Terebellides stroemii, Poecilochaetus johnsoni, Cossura sp.,

Sternaspis scutata, Poecilochaetus johnsoni B Glycera chiror,

Lumbrineris sp. 59 #3497t f274 47 FHoAe g
3] Go} g w2zl 47 £99 AX drF EFel A2
umx JALEY FAF 5ol FEEGE AL F BAFHA
tools} Be ARE AF o] £99 HE UEF YES dUE
7b 0189 W EdHIRY 7S UvtE A vEpd

g2 $odd A Maldanidae® GEF7F T3 ¢ FPNEE
Uehlls @48 d9sle 713 22 7te4dez 924 4%
oA BAHe doue HIEY JHFY £ F dAEE &
F Aok FAHFAE BN 2Py ¥PE HYE &4 F
ANA o] 8 (AF)3A HeH, ow dojue HHEY 7
# T MF (ube) & HE A48 Maldanidae® BEF
9 7te% AAAE BT Aojrh 3, AF FHAA FH
ANFOoE 48 7|3F9 £& 2HAE EF3 R F4%
FEdy o]5e FHL RY 4 SNY AL o4 2L HA
79 @l o] 718F €9 THEA (colonization) & B7Hs
A EdE AL A Eoh Aoz gty £ 4
3 22 7R HAE A ANEE 9 2 dFE 9o
drlHo e (—AEA 4 7]3E Yt wEA Fr
(Lastra et al, 1991), AlZte] AH3AA Aujde] dojyhe RL
2 284 91t (de Grave and Whitaker, 1999). ZL2ju}, 34|
olo] JEHE X YA o5y Hx7 Fyo] F7teA|
e AL o JIfFE EE Maldanidae® GEFE A%
colonization®} W3l & 23 Yt A& ek
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zol 382 o AddAs Aol vyehded, dE £
A AX 9RF9 colonization AdHE o #E ¢& EIAE
HAE 24 EXd 98 22 FE U AFSNE EF9
g gz2AY 589 ojolA 4F XA FXIA Hed, 4%
1708 olule] 238 A3 3 o 40% 7} Aldaln 2718 Fole 27
AX AHY 70% o] Agdtte @F A}t o) RE AEE
T 9% A 29 (MAF, 1988). £, £ d79 AAE 2§
ZUNEE o438 FAHAREHAA AN TrFo T} BEEE
7t 2 Agste F29 (A8 dg 4 AA 2A9dF
HAE =g (@ Aol 798 &9 4384 (Table 47}
o AEE AEA Y Eo] dehhe JHENA o] £E9 &
A Her g Bie AE 2 HAFEd, 5359 743 By
AFE EAY AR 29 2 AL xPste 237 F
Wy ANEE IRE Fole E34E e +x e A
22 B35 99 (Poiner and Kennedy, 1984).

2 o

Az F440z o] &HI e Fl gy Az A A
GEF EXE 93)7] 934 van Veen grab AU 7S o] 43ty
1999\ 8UYE 20009 5E Alojo] AdEE 43¢ A AMF
g AFAHt AL F F 13259 AA dRFIE AFS
o, 28¢ AA AMFE AAF F & 80% 5 AAFL dx
F9 H7 2dMAse AZEE FRF Fo]E YeEIA g3t
o AAFe 4F 8D /M E9d v, Z Y Fx
€ o EHd h3 w0l AL Add gE TxA HEd ¢
gEF 23 Aolg wigdde Ao, o9 2L AdEEL B3
o 2%e BE —HEAY J1YFF 5 H AFE F=E Mal-
danidae® £9 &) 7|3t &9, Capitella capitata, No-
tomastus latericeus ¥ Lumbrineris sp.8} #o] #7]8o] F3H3
YoM &3] 2Hsle FEol U AMHo R dF w2 UYEE
Ye At 59 g2 43 f9e JuFez e A4
F9 BAFE Jedided, F ddsdd F= 9A i
we A%S By FAE A9 Foe ] gE $Y494
$43E MaldanidaeHe B2 4% 7339 $¥ W=7t 9z
A FAG FGo A dEs] Rof A F4F £9 HA dRF
Z3e] A UdA FEEEY TG FHel FEETGE A&
ZF oA, e R F3Y TUHES g 4% +9 ¥
HEY ¢ AP s 24F L 338 v ¢ 2F 9Y
AR 2 d4E T JAAM FEHoz A¥HE F UUAY,
g8 87 WA olg 2 Aole A gt AFuk
A Ogeg 239 FUEIE 2318 234 U924 AHE 94
HAEZY B3 ndd o3 A 93 ¥ X FAch

€ d7e IEFARTY AAETHAAA B8 9rhd

T 4R 2 FYHAFUS @FAA A5 AP =5 F
72 A oA A4 #AE =gU £ 939 g g9y
AE HAIEY AAE AAS AFEL =29 S =Y F

RAE F2 7137 HA71d old ZFA=HY
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