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Department of Oceanography, Graduate school, Pukyong National University

Abstract

The macrozoobenthos, which play a variety of roles and funtions in
the marine ecosystems, can be used as a long-term environmental indicator
organism due to their limited mobility and small foraging, pronounced
ability to accumulate toxic contaminants in their surrounding. This study
was carred out to investigate seasonal and spatial distribution of
soft-bottorn polychaete in Jinju and Goseong Bays, the southern coast of
Korea. The macrozoobenthos were sampled seasonally suring the period of
August 1999 ~ May 2000 using van veen grab sampler from the bays. A
total of polychaete species of 132 and 88 species, in shlfhish farming
ground, during the period of August 1999~May 2000. A total of polychaete
species of 132 and 88 species, respectively in Jinju and Goseong Bays
were identified from all the sampling. The ecological indices such as
polychaete density, biomass, diversity, evennes and richness were
calculated, and the relations of these indices and environmental factors

were also examined. Both <Cluster analysis and principal component
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analysis (PCA) of dominant species in Jinju Bay revealed the existence of
the 22 most four distinct polychaetous groups according to the seasonal
and spatial distribution, while a similar community as revealed by the 15
most dominant polychaete species was founde on the whole bay scale In
Goseong Bay. Benthic assemblages between the arkshell-farming ground
and non—farming sites showed different community structures. The lack of
colonizati- on 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 polychactous communites. 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. On the other hand a similar
community structure in the seasonal and spatial distribution of polychaete
species in Goseong Bay was likely reflect similar sedimentary and pelagic

environmental conditions in the whole bay due to a relatively small bay

scale.
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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; cZ, clayey
silt: sZ, sandy silt; Z, silt; zS, sily sand; ¢S, clavey sand; 5,

sand.
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ol tha we ghe 71E3% (p < 005). A T AA ©E dRae W
(+35) (A& 1) ~ 2550 (£202.6) (43 18) ind/024 m* ¥HZ

35
ol wpel geld Hols Urhliel, Ywdoz wHE/ 34

ol AW G
Seeh 2h9 UY polow 4% oD 23 AQE BATAA FEAR

ol = Aol TudhA JEbstth (Kruskal-Wallis ANOVA, p<0.05) (Fig. 4). °
o} gAE ARy AGHPe trdi AAdFAME ZIEHAsd (Kruskal-Wallis
ANOVA. p<001), AAE AT AA=LS 143 (+122) (B3 2) ~ 7378 (£8399)
(274 18) mg AFDW/024 m® ¥99rh A A3y o944 AFe Fd 166 (F
1.45) (AF 3) ~ 383 (£067) (AH 12), 55 AFE FAF 075 (H011) (FH 2)
~ 097 (£005) (AH 24), A 2E T4 55 (126) (AF 5 ~ 240 (£66) (H
% 12) Wwea=d, 7 44 A5gSd e Kruskal-Wallis |25 2@ %= 34
Howg Hold ol UYehAE gter} (p > 009), olF A A AIEE TET
wgel A EEM LrehtE Ak o) dFs) Aol HAF @ Rk
nrol AR FodA gi B Ao JHFHUY AL F

AAGFAA 1% o13S "Aiste 8% 249 248 WEe AL

oy

&7 Uehth (Table 3). AF el Aol gleird @ Ado) 714 +Hstcs TR

= Maldane cristata®t Lumbrineris sp.2 2tzb 1A &3& Azl 111%% 6.7%

A

2 &gt o5 @A o8H (19993 8¥)ol= Praxillella dffinis, Asychis
biceps, Clymenella koellikeri, Notomastus latericeus % Scoloplos amiger®| 33 %
7} = Jepd whd 7h2E<l 1999 119 Capitella capitata®}t Paraprionospio
pinnata?l @ W=7 Fudez A Jeged, o] 252 A AR A HaH
o Zyz2 Jguls Folodh Goniada sp. 9% Notomastus latericeus, Capitella
capitata 2 Aglaophamus sinensis= 71&3 (200003 2€9)4| o] 2a 5 =

o z8 W2 RE 1 5¥dE o) =7 A Scoloplos amiger, Cossura sp. R
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Fig. 4. Mean values (£SD) of density, biomass, diversity, evenness and richness (no. of
spp., number of species) of the polychaetous fauna at the sampling stations during
the study period. The horizonal bars represent the multiple comparisons on the
basis of the existence of sinificant differences by the Kraskal-Walls test (p < 0.05),

showing the stations which demonstrate simtlarity,
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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  Total

Species 1999 2000
1. Maldane cristata (Treadwell, 1923) 428 134 85 212 839 (11.5)
2. Lumbrineris sp. 104 38 231 130 503 6.7)
3. Praxillella affinis (Sars, 1872) 262 48 41 103 454 (6.1)
4, Notomastus latericeus Sars, 1831 116 36 100 183 435 (5.8)
5. Goniada sp. 4 42 113 224 383 (6.1
6. Capitella capitata Fisig, 1887 30 72 60 164 326 (4.3}
7. Scoloplos amiger (Milller, 1776) 110 8 3 146 267 (3.6)
] Sternaspis scutata (Ranzani, 1807) 86 24 24 93 227 (3.0)
9. Asychis biceps (Sars, 1861) 162 4 11 /204 2D
10. Prionospio pinnata Ehlers, 1901 4 68 33 83 183 (2.5
11. Aglaophamus sinensis Fauvel, 1932 12 16 72 82 182 (2.4)
12. Dasybranchus cauducus Grube, 1846 14 16 5 127 162 (2.2)
13. Clymenella koellikeri (Mcintosh, 18185) 140 - 20 - 160 2.1}
14. Maldanella harai (Izuka, 1902) B 32 - 65 155 (2.1)
15. Cossura sp. - - 11 137 148 (2.0}
16. Terebellides stroemii Sars, 1835 20 20 5 88 133 (1.8)
17. Glycera chirori Izuka, 1912 38 14 32 46 130 (1.7
18. Notoproctus oculatus Arwidsson, 1907 112 10 3 - 125 (1.7)
19. Haploscoloplos elongatus (Johnson, 1901) 66 = 16 26 92 (1.2
20. Poecilochaetus johnsoni Hartman, 1930 6 - 31 51 23 (1.2)
21. Chaetozone spinosa Moore, 1903 30 8 11 30 79 (1.1
29 Telepsavus costarum (Clapafede, 1870) 26 4 5 4 79 (1.1)
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Dasybranchus cauducus? AW =7t =k

1-3 AMGEF ¥y 7%
nEel Fa 9 9RFY Agd w2 gdd duzd Nz A

(@-mode) P4 A3 3

-

T Al - e R 479 WU 38 Fiyde=

TR = Jdodrk (Fig. 5). ET A 72 (1999 11€) 3 AL 2000 2€)9 H
e ot FPEA Bd G FF Wi A Afd e (3H 1 L3

457 2 A% @Wel v Axe Fyel 2 AF A Ae] XF BHY HFHo

A9 A Hme) PP QPSS LA, o) AAT ARER AT v

e 2NAEe 2L ol zASee duF EPe WED 5+ dE PProE
Ve A F BE RAe W e 9% 43 (HET AL AAF A AR
of dHST AHES EUHL Yom, FYF CE 1Y ofF FR¥ FH4 A7
g 4YE (44 21, 22 2)E TFAAUL AAT D FAEG QA Aol g

fi
g
2
2

AxF AHE (FF 11, 12, 17, 18, 22)& o] Fof At

7 (rmode) WA A% AFDe a7 48 dus 2Pel A FAA
o4F 4 A8 YR (Fig 6. TU 1& HAF Hol Ang 2=t WAY o
EF  (tube-dwelling polychaetes}9] Maldanidae®<] Asychis biceps, Clymenella

kollikeri, Maldanella harai, Notoproctus oculatus % Orbinidae?} 2] Haploscoloplos

clongatus 5 558 EFsg=d, o] £ & 89 F2 @ F e AFHE DA
¥ 89EE Yl TEE FAERY +3 28 549 =& 2EWEE UE

W Paraprionospio pinnata, Glveera chirori, Dasybranchus cauducus, Telepsav—
us costarum, Cossura sp., Poecilochaetus johnsoni, Chaetozone spinosa, Terebelli-

des stroemii @ Sternaspis scutata s 9ES @&, o152 o 12 #A AAH

Agol 7hd hEAHYA FTES JYeIY. + 3 3 Goniada sp., Aglaophamus
sinensis, Notomastus latericeus % Capitella capitate 522 T4 U=, o]
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Maldanidae ¥ 2] Maldane cristata®t Praxilla affinisS E£gstwd ¢ FE5& H2EA
A FHtube) &l An, =77k Wl & FE8 AWL CY DAAM Mg H3E F
Eolutth

19999 823 2000 2€ $F oRFe AW AN Vx2d Fad 4
(Principal Component Analysis) 23, 4% A4 £ 23 W= 259 58% (8¥)
g} 51% (29)2 #z7h Ause 29 F el o HHEE FEE £ AYH
(Fig. 7). 829 2%, #82 [ (4¥ % 1)d< Maldane cristata, Praxillelia dffinis,
Asychis biceps, Clymenella koellilkeri, Maldanella harai, Notoprotus oculatuss 3

o B 89 AARS ey

il

oAl A el F 15} 49 sl Rwste &
=gol T (AE S A= Lumbrineris sp.t &7 Chaetozone spinosa, Terebellid-
es stroemii, Poecilochaetus johnsoni 5 A3EA o3 26 &ab=
HAZe vk 299 AL F2d [ (RS Dede 4% F2 A4 gyge

o R FS0 =& 99 AAGS BYi, Fa° I ESEF N)ole Cossura sp.,
Sternaspis scutata, Poecilochaetus johnsoni, Glycera chirori 5 H#AEH € H 29

o

J)‘

= £50] & 29 AAYS Byt & B 29 4 (factor score)iz T

a9 B Ae v sz AP0 A B dwde YT Hrel A
gol ehb ARE (237 200 HAR #HEA & () 9B AR v

2 ARz Ee] PR o9 g A Aol s FAFT HFH
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Table 4. Correlation coefficients between environmental variables and factor
scores of cach station obtained from the species—based (r-mode)

Principal Component Analysis

August 1999 February 2000
Variables
Factor 1 Factor II Factor 1 Factor 11

Bottom waters

Temperature 0.162 -0.203 0.703" 0.305

Salinity -(0.066 0214 0.255 0.275

Dissolved oxygen 0.553" -0.136 0.609" -0.078
Sediments

Organic matter content -(0.432 0.089 -0.217 -0.077

Acid volatile sulfide -0.501° 0.107 ~-0.547 -0.157

Organic carbon -0.311 -(0.454 0.332 -0.044

Nitrogen -0.421 -0.316 -0.082 0.158

Grain size (D) - - -0.675" -0.212

* 001 < p <005 70001 <p <00l
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G a9l 1o AEde FRa® Foid (0001 < p < 001) ¥} FRRAE
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e 20000 2€e) 48 (H04)CTE 7HF W@k, 1999 89l

2943 5ol 42 334 (+02), 343 (£03)E & A9 nlesd FHow ¥
e YehRT AZF &4 WEL d¥A FAE A BE e dEd
FLol =:o 19999 8¥el 65 (H1.3) mg/LE 73 wgkar, 294 95 (+02) mg/L

Mo

2

2 e =52 71239 (Table 5).
sk 227 Aol 20009 28 AAF BF HAEA J=2AE Shepard (

1954)9] #7tmge] w=AF Ay uAdY 3 HIAEL ANHor PEH HAE

Atk (Fig. 8). @749 of 45%% AAGR e Fed YEE 0o dar
By ogwrdeq 2xetgrt webd 5 HHEe @ YEE 52 ~ 87 ¢

2 Jehgga, 1 9 900 7 ¢ oldle] T HER FAHA A
¥ a2 #Hit $71% e 19999 RYdl 74 (£0R)%9 2000 2€el 74 (£
1.1)% % el s, 3tEe] o e 1999 8¢ 022 (+0.06) mg/g dry =t

2000 299 0.17 (2004) mg/g dryE B AR} w2 8z &3k zlold:
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Fig. 8. Tnangular diagram of sediment composition at each station of
Goseong Bay. S, Sand; C, Clay: Z, Silt; zS, Silty sand: sZ,
Sandy silt; ¢S, Clayey sand; sC, Sandy clay;, c¢Z, Clayey silt;
zC, silty clay.
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(+0.26)%, K713 g 2b2F 028 (£0.19)%, 051 (+0.38)%F Ho] o33 (8Y)

0.
o AgR QEuTHE e /084 2 d4 §F REE 249

aAdukel :APIE B AYE UREFE F &Fow A 3 AMAF F bR
FA% FEToz vt A 2AEEAAM Lol AR AU A AFFAS
G XEDAE Table 60 FeEPAT. A ZA H digh drie] AdE Hg
AA-EE 272 (£250) (19999 89) ~ 1094 (+95.6) (20008 54€) ind/0.24 m™¥
g 2000d 297 599 1999 8¥ 3 119l & o EA JeEwtch $81, HF
Al gk 19999 1196l B 365 (£347)2 744 wakx, 19993 8} 20000 2€
2 5¥olE zhzh 1088 (+90.2), 981 (£735) ¥ 1227 (+989) mg AFDW/0.24 m’
or FAME AAF BEE JEHAY (p < 005). AEE dgx AFd (HHY o
FE2 Zh7E 19993 119e] 1.8 (10.3)E & AEY 25 (T05) ~ 26 (10.5) (1999

89 ~ 20000 5€)ell Bl chd W& dAelUTt (p < 005). #EE AF e
4A1del ztzh v 09 (£0., 08 (0¥ 08 (+0.1) 2 07 (02 A #Ad 3
T 08Z Ade] wE F3g zolE GerA Fgev, HEE 2AF s vliEH
FE% ARWNES B 19999 1199 #Hi 48 (F25)Fe] Fdsd JE A4 85
(+44) ~ 151 (+46) (19999 89 ~ 2000 5¥€)q #lgte] thx @& & viehy

SATE.
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Table 7.  Total density of the 15 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
Species Aug. Nov. Feb. May Total

1999 2000 (% of sum)
1. Lumbrineris logiforia 161 74 1004 765 2004 (32.4)
2. Acrocirrus sp. 57 28 594 299 978 (15.8)
3. Chaetozone spinosa 33 6 246 186 471 (7.6)
4. Goniada sp. 20 24 211 147 402 (6.5)
5. Scalibregma inflatum 16 7 35 127 185 (3.0)
6. Questa caudicirra 12 1 - 162 175 (2.8)
7. Scoloplos amiger 2 9 56 &7 154 (2.5)
8. Cirratulus cirratus 9 2 58 57 126 (2.0)
9. Brada villosa 9 26 30 59 124 (2.0)

10. Polyvopthalmus pictus - 3 33 22 113 (1.8)

11. Nereis surugaense 6 2 31 61 100 (1.6)

12. Cuapitella capitata i1 - 61 25 97 (1.6)

13. Phylo fimbriatus 11 - 12 74 97 (16)

14. Styvgocapitella subterranea -~ - 82 9 91 (1.5)

15. Euchone alicaudata - - 75 15 90 (15)
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Fig. 11. continued.
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A7) B AEwAE F 1329 AM dmFst 2dskged, ARNEs
A ake] Wl tha Zeld A § AW ole e Fd FHE Wit tE uiwt
izl A M5 (52%F, Lim et al, 1992), dai-vpiket (88%F, Lim and Hong, 1
997). wlAbgl (16%, Hong and Lee, 1983), A4A ¥ Z&] < (50%, Shin and Koh, 1993)
a7 et (903, Lim et al., 1999), et (70, Chol and Koh, 1984; 79 Shin
and Koh, 1990), & &%+ (72, Lim et al, 1991) % 5 (52%F, Ma et al., 1995)°
Hatel @4 st A2 JEdt grge Uns m'Y FEUER B3NS
o 321 ~ 49%4ind/m’el Wz Wal-vhauie 825 R AW 8 ind/m” RUbE HE
szo|gAwk ol Fekwre] 490 ~ 520 ind/m’ Fi= FARSR R dafek MEu

Axper, S@we] vHAT AU i ¥ FEoz vehwoh @9, ad A

A

NEE F 087 A28 v&L o 80% Wz RIgErt 58 91 FAk

o]

ghol oF 90% (Lee, 1976) B ohiz RAw Walasl thE shedol wlteli thu el W

B oATdA aFwe 44 gRs Brt 2dUE ChAF% 4EW), O9UE

FEE 9 22Ad el TR A - FE WE 54L GG AT S

el aswd @ Had FERAASEE ALEE TR Aol vehiA g

i

QAL ofZ (19999 89 ZH Ekw wkbd, g (20008 290l Fl 2 HAE
ek dgne 2EwE oEdd 7 sk vhd shS (1999d 119) oA
22000 5Y) AbolollE 3A Mol fAS Hagton ofFdel v AdEl =24 4
gtk o9t pe AvE ALy BEd gUEe ¥ uE AR ve %

29 ANFE g AL SR Baa AT o Add 28d 2
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As verdd o Ae Add me =rgel wWaol W GuF By Hol§
i Aoz welrh 20000 2¢ ALHe tRHF #+F WEde A7 F9 HHgo]
=g HEAL d4dr|Az Pl it Fio] vrop AgHe g spwif vl
olgk s}Ro o) kAol wold HAZS ARf{et #3" A Aok 20004 2¥
e 2Ae UAY HN@dd dn z@vizh wad 2 K-484 Maldanidae#d £
(Pearson and Rosenberg, 1978; Dauer et al., 1992)59 Hf&o] 3] 2ad

W Lumbrineris sp. Y& Goniada sp.9t #& £44 dE#F7 & 2d9=E B3d

it

L
ALEEo] o] # wheddte % oshrh o9k fAE WER P zstd A4 HHE
ol &35 BEs]e] gl (Snelgrove and Butman, 1994). #3821 5¥d= Maldane
cristata®y  Praxillella  affinis®l 2@z e] 383} 7  Parapriospio pinnaiq,
Scoloplos amiger, Dasybranchus cauducus, Telepsavus costarum, Cossura sp.,

ol

Poecilchaetus johnsoni, Chaetozone spinosa, Terebellides stroemii 2 Sternaspis

scutatas 9 =2 7ieieo]l WERRTh Z52o AFte drf{ #AT+R AHAEEY

20 ARESZ JEged, 599 @449 gde Fvhe oEe] & &9

o] Z1QistRth ZElU o] £5L IR E S A, Yol IHH A
90

Ad), o5 2%

A
=
3
<
g
v
Q
=3
oy
=
o

2 713 % (opportunist)?] 545 7127 o
Rosenberg, 1978; Grzzle, 1984; Dauer et al, 1992) ¢]59 ®& Fdox EF381
g ddee) Fed g RgE A ggrh 6, 5 H R gYES F
Irds Epatn 7 58 AARS B A AdHe® MY wE &

Vel Maldane cristata$t Praxillella affinis 99l % A 3-8 9Hos UWASER ofF
¥ & Maldanidae@ ol %8+ Asychis biceps, Clymenella koellikeri, Maldanella
71elskget. olEel B2 &
H Ues oEH) S ohAY HASES AAeE X oskvh

AdEs A2 Be A2 Xdan ol dFwe g 2He dEd & o

s
A%
K1
2,

harai £ Notoproctus oculatus 2 & =73

)

= AATeR

Am

grelgE AT 1 (Fig. 644 3 ZAsdd drsie

,3"{',




Notomastus larericeus, Goniada sp. 2 Capitella capitata 519tk 348 234
stAl ool A AW wpel el uvhmF srgel AHWMEAd® BTN o TES
Lumbrineris sp.gF @7 AFvie] go @ SoA Adel Al AL $HToR
=859, Capitelia capitata®t Notomastus latericeus 53 & Capitellidae 3} 9}
Lumbrineris longiforia® 72+ Lumbrineridae o] 4% Gy §H F5L f7129 &F
o] Yia EAUY 9@ AF ndy BAY HAFor deid vl (Gray, 1981
Grizzle, 1984; Nakao et al., 1989, Weston, 1990; Tsutsumi ef al., 1991; Horng and
Taghon, 1099), ZA}7]17F%QL o]l5¢ A% ¢4 2de A7 #9 #H4z #7712

o] Al&A o eloiba drke AL AAtd Foh AR Friegel @A el
A #elo| L gekuto] Mi= Capitella capitata®t Lumbrineris longiforias©l §8F 22
Z¥ a9 o (Shin and Koh, 1990; Lim et al, 1992), f712def 4§ f@e] 14
2 AR e SFuloA] o] FEO FHWUL Y 3 A VEWT Ma er al, 199
), ol9} 7 oy Aol AFVS TS Z3l (South sea of Korea) &% WS

ako] wFEjA R uivte Sol Al Bl B gris ARde] ol

2
ol
i}
k)
bt
1o
Jo
N
ﬁ.’{i
Qd.

z2%" 4 9t} (Kang et al, 1993).

AFgold gRF E¥e Adasy @4 Fiders vay SR AolE
Jehuilged), R 39 AE afeli= A daEet FAE Atole) ER-el
A vz FAE $Ae AbHAS shET Atelo] W] s FRIE F e
oth, B ¥z AR Foe FdHern e FH AT AHMFE Ve

A=, vhEEst FFNE AN AdHoz @& J¥E Ho (Copitella capitata,

A, A2 B slzA BN £ AR Awrt oa Aues 28
suvl dodos FA JEUE 542 BgAD 9% F 78 #9979
xo BAFY FUEX GALS eix ol AFve 43N AR FAL DAY

oM T FE ool wad Be ¥ f718 FHol dojdrhi AR WA
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ofgrt. ¥ diteld vEhd BAES frlEdEt §frivha kel Wl (South

AL AAbghth A AR Capitella capitata®} 22 77199 A AFo] 424 579 B
o ooldgl ¢ HAAow B& FEUEE JEUT oA S dx FAFutd A HA
B9 #7118 &Aool vt AW HAAEe B2 A (biodeposition)] 2% 7%
Balell dete] W Koz Ry ve] FFETA ) Skl wE dee] AU
Z7t M 2w Fadoksd 2A v ¢ dvks RS on it

AN FEL MAuwet Fof E¥o @3 ve FPLJene HAHFP

3

o

{Cassie and Michael, 1968; Snelgrove and Butman, 19943 4 4+& (Buchanan et
al, 1978), 9% (McLusky, 1989) g A &9 &F4HA (Harper et al, 1981; Gaston
1985; Hong, 19872 22 tpadt alse] vk oA oju] Eoldh upel o] A
g Wby F oRUE €% A7 2 Aa gEe 9 dAAdes vnA A4dE
FEXE B AHAATEY ¥ 2¥EF YEd= 789 #49 oW FHAEAL Fdd

A& veRA] ok 9159 jlee fASHA, #E3E vt FAE Aol of

o AnBAL FF Sl AUHOR B BHE FEs) @Y FYAA

¢

G gpEF Yo vgEe d3ds vAe Fogd Wt 2 9 dve AEe ug
v}
~

HAAT, B Aol A ed #8518 e dAHeR 439

& FFolofn, t
RRe B E¥E A4 oz mdsl olgg Ao duyT 48
o WEol ANEEo] AQWE FAT Qe HrkE AL 2 ATAL £33
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¥
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M
He
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>
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ju]
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jab]
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o=
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Poecilochaetus johnsoni, Cossura sp., Sternaspis scutata, Poecilochaetus johnsoni
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2717 B nAwedAE & 8% A4 vRgs 2daled, od gL
39 Fer WA OB UL A5 A $49 ¥ 252 dHun o4

qyusst Aol va Aot P & o vadd 4Fd sducis &

&

Fael el thwmrh "4 vgtrl (Table 8).

AT Ao rFe e dHG Hy FFMAF AEEE FHT AolE
JElg A ggren A er B ofF (1999¢ 3¥)F 7HE (1999 11¥)e) A
< (2000d 29y B (20008 59l vlE T ve g JEudnh AAZE
742 (19999 11¥)3 AL (20000 22l visl A5 (1999 8¥)3 3 (2000 5
ol A vehgth e FEEE 7ML (19999 119)e] ohE A nlE 7t
Z A ekd uba e 340 fAbg degiez R wE ddE =4
byl ey Azd we e modd 2gs W wduTe AA oE{ 2X
= zaAnL (A} LW, 99, #5555 2 F2AC oM F3d AE A
Z7HA MELe YehbA 2ot

A o HAEe HEd A9 HER A2 FEHY F2 JEF d4
e 75 Al (Fig. 8). £F 2%l 924 ¢n Fe] JfHer of
2ol 3 9= A E B EFS Jehded, ¥ 97 d9 BT el
T ook & ool A SAgA HaEe] A& Pxste A ez A
718} % 9t wEpd Fa $RFoIE Add HHZAM {FIE Tl ddI
=AY, AAAe fr1e9e ARFoz elAd A& Lumbrineris longiforia
Cirratulidae® 8] Acrocirrus sp. % r-H 4ol A8 7|18 F02 dHA Chaetozone
spinosa ¢ @ W7 wA UERth

AzAe e FAMNAS, FEE R FERAE BFsn gGug AAFd F7)
7} JEhki=d, ol Lumbrineris longiforia®l & F3d 2xd 71d¥¢ % &} % ok,
7he A (19994 11l v 7h e A, dds 2 5= el =, ole
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= & 3}

R

e Ade) R F@ Tl Hit 40 F o0y wE 7hSedls 28F o] |

ﬂmH

oz Hol b e s Ard oF How wolg SAFoRE tE AHA
HN% edatawl Lumbrineris longiforia®t Acrocirrus sp. 99l Brada villosaZ} $-3
stgle 1 el oh A Hle AAFe] AE REch AE (20009 24) o
nE Ao 2 AAdd Als) &K YGER[S Lumbrineris longiforia, Goniada sp.
o] e zANMER Uelgi=d, olgd F5& EF HHEY FUE FTFd &
w=vlis He 1@ W (Lim and Hong, 1997) &AF $9¢] F $812 od2le] w
Ay Ao ooy qove MEIY f7lEo] FHLE dHde 545 THAT

o e Her@t}l (Lim and Hong, 1997). wWakAd A DA 2d¢ $4F52 A

ZA 77 Bolel W W 125 (1105) ~ 1596 (£1325) ind./0.24 moldrh. =
g A AA @E Une 324%F AAsgon AdUxE A$H (20009
290l 1506 (+132.5) indvid/0.24 m’sit} ol d Wi Wefekel Al Hdi 106374 A
/m2 (Lim and Hong, 1997), 9% 50071 2/m’ (Lee, 1976), #¥ el &3 5707
A /m’ (Choi and Koh, 1984), 14770 A/m” (Shin and Koh, 1990) o wl&f 2474 &

FHuxE2 B NS ofUlh, A7l B 214 AA/m’ (Shin et al, 19891}

iz}

= AYgHor e 2ENLE B o] F& {HU8 o8 299 Nel ¥

o

T2 23ss Aoz odAd At (Lee 1976 Yi et af, 1982). wehr $-glrhete

.

e dda v RS o dRE §718 FEe] ¥ F FRIA THFAE

k!

xdol 7|8 Fo] AL AT Reol nAWL K] gol AP W 7t
9iz Ao waE

S, ARY £FEM2 WFo AMEEe AAUT FLE 2<lo AG=

Ae @ 9w @, WA 2AEH Pt S0l dE EUAE (Table HNA ¥
soqme] pe A7le] A Lol tus] uob oo RER¥E BEF




ol &7k REE dysvli: oech AFFel 942 BE A G 1E Aol

walaha) gretrh e AR A (AF 5 99 1A Aol dEF I 3%

Aol UEhbA g,
Boapald nawe $AH GRAES f/1% Bl ke oM wAso AT

Lumbrineridae ™ 2] Lumbrineris fongiforiast Ag Aol W& ¥ 5 Jehdo, §24

u

=¥}

He 7lAm, gatdde) FRI gA 4 F£12 MA8s (Fauchald and Jumars, 1979)
Goiadidae® 2] Goniada sp. ¢ Z@MNE7} SHec =3 g7 25 A A4

g, A7 B3, Ao 28 7|FF 0w 97A % (Hilbig and Blake, 2000,

o

Cirratulidae=} 2] Acrocirrus sp., Chaetozone spinosa$t Cirratulus cirratus & °] ¥
Fog vrpydoh 8 Ao £33 OgREF £ A¥d 28 Wkd 728 F8
ol B4 Ay pE whof|A @ trF el Al - T FHY HES BLAFE

A9 we wAvel orF FUe ¢ 449 FANEE 2T s B
B

Wl 4§ org 2R BE PerHe P2jo] olwelA T Aol A AU f7lEol
FPE 5408 Adel @ Addow Mud Tyl €450 By gong

te gt 99 rAdge) 29 0502 oANE F5Y ¥ &8 g 9

i gl A vehich WA e wak 2o olad A AT, A A o
SAe R RS PASL Yo AL DA% AA} FR FHA obF &
Holgbe Qs ol wel @ ol ¢ wAMoL FAAL YolA #F Bl W
shob o) whg MRSl WE W WAL delun gri: Aoz wuH

-45,




w, ch&

o

3 85

4

st 7}

o Bt Uy @

w27}

SEEED

2




1

o]
1

PN
T

I =7 4
2 A =

Sl &
b |

ol e

=
=

B35t o

tod 1999 8¢ 3 114, 2000 2494

[=]

2

A

V. 8

Egdoz B}

O
a4

==

Q.
2

7
&=

Tol AR R}

=

ol sk AeiA UiAA Fabsts
38

-

T

1

1=}
9 9¥s o

<

=

R

hav 3
i

A}
=

5
o g o

132%, g 7hell A

EREER

o]
59 4Ade] 2AM AA

A

s
o
&

Ao 2 47)

iEied

ol
=t

K-

=

7

w

o
o
pid
™

~m

NG

KR

vl

fgel Aae we

[

ch

7

AL

SRR

=

=1

F oz s vyt
}ol

1

&
3l X

W
o_i \Ct—q‘

3l
3

ES

o)

Maldanidae &%

| o} Wz

3

T =
—_—

bls

e
=

oAM= M

3}

&

Mgk Wz G el hu

Gl

i

|
Lo

ofy
wr

i

pild

(o] Jar &
I

# 2ol

SR

A
T

€

e H

3
=

eI b

3|

z

R:R
=]

E
UERU R o,

ks

Q

.

.

[

o) it}

1

i

5]

g 4

7F R E

1

S

(1

g Rbel A= A

e,

3

ki
.

Rl

B3 Z ool gk Aol A 3] A

L

AN g Hash o dAH o FAld <l

,47_

=

2#olet

of £% @7l Watst ao)

A

A

ol A )

a

=3

AN

b AR 7 T
=3

L -
al

p=




oW Wt 4

o) ojdg #Ad, A4 d7dd, oldd Ak, 14

3
wy By, AEF dTed, s wAbEA gASRdEUY

A

f

flo

W, gAE wabg e =87 whabgA ganen, AP AE Adud, 44

Mol el AlE ZAte] ntes A

5 ob7lA @atd eARAAE Idvhe F AU
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