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FoollA € F57F BT AARES} Eic). S48k thRRE Tharyx sp.(31.9%), Lumbrineris longifolia
(27.5%), Chone sp.(4.5%), Glycera chirori(4.2%) $°1%]c}.
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This study was carried out to investigate the distribution of the benthic polychaetous community in Ka-
mak Bay, in summer of 1993. Polychaetes, the dominant faunal group comprising 74.5% of the total
number of fauna, consisted of a total of 84 species with a mean density of 112 indiv.m®. The number of
species and density were higher in the mouth area of the bay than in the rest of the bay. The most do-
minant polychaete was Tharyx sp.(31.9%), followed by Lumbrineris longifolia (27.5%), Chone sp.(4.5%)
and Glycera chirori (4.2%).

The correspondence analysis revealed that the study area could be divided into four regions. Northeast-
ern channel and southern mouth region of the bay, named Tharyx-Chone assemblage, sustained higher
polychaetous density and species number due to the active water exchange with the outer off-sea, whereas
northwestern region of the bay had the poorest polychaetous assemblage in the species number and faunal
density owing to the blocking water exchange, high organic enrichment in sediment, and low dissolved
oxygen content of bottom water. The central region, named Praxillella-Terebellides assemblage and Gly-
cera assemblage, was the transition zone between another two region in species composition.
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Fig. 1. A map showing the study area, sampling stations and bathymetry in Kamak Bay.
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Table 1. Ecological charactracteristics of benthic in-
vertebrates collected in Kamak Bay, southern
coast of Korea. The values in parenthesis are
the relative percentages of the taxa of the to-

tal number
Ecological Parameters Mean
Benthic Macrofauna
Mean Density(indiv.m?) 340
Faunal Group
Polychaeta 253(74.5)
Echinodermata 30( 8.7)
Crustacea 28( 8.3)
Mollusca 22( 6.6)
Others 6( 1.9)
Benthic Polychaetes
Total Species Number 84
Mean Species Number(spp./0.2 m") 8.3
Mean Density(indiv.m?) 253
Ecological Indices
Diversity(H") 1.66
Richness(R) 2.60
Evenness(J) 0.79

Dominance(D) 0.59

Fig. 2. (A) The species number (spp./0.2 m?) and (B) the density (indiv.m'z) of polychaetous animals collected at each

AN E HAF 7t wrl dEel olo 2y Ar
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£ ARgsisich. o] F 7 AT EAFE A
W3lr] 95ted 2t Fo APl SUNES
oulsH= CON, 7t o] AAFelMe] ¢3S
ouisl= DOM, z+ 9] A4 &8 AN 4 IA
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A 28 AAS AP W &8 AT vE
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Koh, 1993).
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Table 2. The list of dominant polychaetous species
above 1.0% in individual number collected in
Kamak Bay. Density is expressed as indiv.m”.
The values in parenthesis are the relative per-
centages of species of the total number of
polychates. Frequencies are the number of sta-
tion at which each species was collected.

Species Total  Density  Frequency
Tharyx sp. 760 81(31.9) 18
Lumbrineris longifolia 654 70(27.5) 31
Chone sp. 107 11( 4.5) 9
Glycera chirori 100 11( 4.2) 25
Mediomastus sp. 77 8( 3.2) 18
Praxillella affinis 62 7( 2.6) 12
Lumbrineris japonica 40 4(1.7) 3
Terebellides horikoshii 39 4( 1.6) 10
Polynoidae indet. 33 4( 1.4) 14
Nereis sp.- 3 3( 1.3) 11
Aricidea jeffreysii 29 3(1.2) 2
Eteone sp. 25 3( 1)) 10
Ampharete arctica 24 3( 1.0) 7

TF M 8% FEF o2 A FJNA S
A 74.5%% AR 8t} tRFe £ 843 HAH
o, §F AAY T 253 indiv.m?e|¢c}. o] 3
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HATE 422 3t rpebate] B-5% gl &
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(31.9%), 70 indiv.m*(27.5%)1%c}. o2& Chone
sp.7} 11 indiv.m*(4.5%), Glycera chirori7} 11 indiv.
mi(4.2%)] o2 $Asg Ednles &9
ol o OB AFS WALk & Lumbrineris
longifolia7} 317) RANA Fd sl 7l A &
3k gloh. d=Rrt AR AH] 3978 FHo)
2.2 Lumbrineris longifoliax= T} 257} AA}8}a 9)
£ AgelME AY £33ty B 4 Q. g2
Glycera chirorizt 257\ A*, Mediomastus sp7}
187 A A E&sldct 2 7hatke] 94
th® Fal Tharyx spe 9] B-5% ql7da J&
d79E FAE FF g9 18] HAHMAL &
sl ow, Chone sp. JA| H5%F 793 H&
d7d 9] 97l A Fgks o] s

7 FHE S A S Yo E HF AL
£ FA 8P4, Tharyx sp.2] 7% 187 AA A 3
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E3) Chone sp2] 79 97l AL IFghsle] &
@aled 7] wif-oll 59 indiv.m’E AL E7} Sl ¥
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Lumbrine{"is longiplia
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‘1oo~200
200 — 500
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Table 3. Spatial distribution of five dominant polychaetous species in the study area. Density is expressed as indiv.m™.
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R $HZEQ Lumbrineris longifoliat= 7}atute] #]¢]

A AQol|A E¥3ta et Tharyx sp.o} vb7lx 2
A3 1, 4, 46904 2}7} 645 indiv.m?, 720 indiv.m?,
610 indiv.m?2 -2 o¥o] 3 3}w Qlc}. Chone spe=
F2 7hehte] B5E ol o gl gt
AFH g st Ut 53] & 799 HA
46014] 410 indiv.m*2 W& ofo] Zdsdc}. G-
cera chirorix= Lumbrineris longifolia®} =}37}2| 2
HAWTA S A7t rpatute] A2 A Ao 3=
A BxEa gl sl B ofol Y XA E
Abdar B2 A 224 110 indiv.m¥F 28381
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Fig. 4. Ordination of 13 dominant polychaetous species
(A) and 36 sampling stations (B). Correspon-
dence analysis was employed.
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Fig. 5. Distribution of the four station groups which
were divided through the correspondence
analysis.
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Table 3. CON, DOM, DAS, DAI values used to select characteristic polychaetous species at each station group.
. C

Species Name

CON DOM DAS DAl |CON DOM DAS DAI | CON DOM DAS DAI
Aricidea jeffreysii 71 06 500 379 | - - - - 91 54 71 621
Chone sp. 50.0 58 778 972 9.1 0.4 111 0.9 9.1 06 111 1.9
Eteone sp. 357 08 560 560 {455 42 500 440 - - - -
Glycera chirori 643 23 360 400 | 545 65 240 1701909 123 400 430
Glycinde sp. 286 06 308 435|273 15 231 174 | 455 0.7 385 355
Lumbrineris japonica 71 07 333 300 - - - - 18.2 83 66.7 700
Lumbrineris longifolia 100." 286 452 7801636 115 226 46 ] 9.0 339 .323 174
Maldane cristata - - - - 9.1 46 100. 100. - - - -
Mediomastus sp. 714 33 556 753 ] 364 35 222 450 | 364 30 20 130
Nereis sp. 429 12 545 677|273 19 273 161 | 182 15 182 161
Pista cristata 143 02 286 200 182 31 583 774 | 273 0.1 429 267
Praxillella affinis 28.6 07 333 210|636 185 583 774 9.1 0.3 8.3 1.6
Terebellides horikoshii 143 02 200 103 | 545 119 o600 795§ 182 1.2 200 103
Tharyx sp. 929 419 722 982|364 46 222 16 | 9.1 06 56 0.3
Polynoidae indet. 500 01 500 636 91 04 7.1 30545 33 429 333

2 AL A 5B o] W e AHE DR &
Y 5 WALt e 1F, YL 23
AFE FEsH, AYT A9 o] rFsEeE 7]
%t £& Tharyx spol™, AHT B A5~ P. af
finis$} T. horikoshiicll 213 7|9 %7} ¥oix & 4 <
th AHF Co A5 7t A2 Aol (Fig. da)ell
M g8 FEHR = @A G chirori] ¥,
A Aer) AR 7| E § o2 ¥l L on-
gifolia®} Eteone sp.2] 7% 3t TAZlA et F
E3} F3l0] FEE e, ol o} F Fol di¥-Ee] A
Holla] F2Z EAAo] glo] &3] b ¥
itk

7zt APFe 3AFS Folyr] $iste] CON,
DOM, DAS, DAI A& u]as| ¥gtch(Table 3).
AT A9) 7% Tharyx sp7} 4744 2|49 gho] 2
7} 929, 419, 722, 98224 o}& HHTH a5
&7 2olg Rolug HHF A FA Feolz}
3 & <4 g} &3 Chone sp.2| 7% DOM 3t2 2
=]ut, CON, DAS, DAIZ] g2 50.0, 77.8, 97.22.4]
AbRs] B2 g doln FAld o8 FAETH F
2lo] i =gich wlebr Chone sp. A AAHT A
o] dEFole} & 4 U}, Lumbrineris longifolia®)
749 47FA] A ghol 100.0, 28.6, 45.2, 78025 A}
5] EX9, o A FME sBEIA R 2 7
£ 5o oy HAFAAE 95 IRy AR
A ExZelely ¥ 4+ Ut AT BY A+
Praxillella affinis®} Terebellides horikoshii®] 47}3]

R)&=gke] 247} 63.6, 18.5, 58.3, 77.4, =] 54.5,
11.9, 60.0, 79.524 & AXHTEH ¥43) s
Bg o] Fgo] HHTF B EAFolE & 4 A
o} AHF C A5 vl2d 1A A9 gre] &
ZF-2 Glycera chirori®} Lumbrineris longifolia2.4] t}
E AT visl 2FA F Aol g HolA Wk
vk, vl 58 G. chiroriz} ©hE AR ol vl AHT
CollA] EAH o2 go| Yty & 4= 9lct. wet
A 7z AHFS SAES] HAS g oIt o]
wedstgct. AT A Tharyx-Chone 33, AAHT
B Praxillella-Terebellides 2%, A8F CE Gly-
cera T 2.2 B9E 4 slilct ez AT De
wlekgt FE2AF FAolzl & 4 At 2 AT
e EA-& Table 40 7]& 85t

HEHT A0t Q)Y Tharyx-Chone )
AHZE AdA YA ANFEY 7 AAEE
= 775 indiv.m?, ThRFE] Al EE 636 indiv.m®E.
A ohE AT vl Y53 b uFel 2¥
2 S$x £ 65F0F sl AAA A" F
(84F) MY HHT AdlAq AL FE Aot
I 2 ol tleRA A HE 178, FFHEA
G5 261, $AEATE 05224 2FAle of
ool ulary ¥ Holw, 9% Fol 2 4 &
o] AlslA| gty & 4 glch AHT AL F1 5
& Tharyx spEA B AL E> 160 indiv.m®o}w,
Lumbrineris longifoliat= 109 indiv.m®|c}. 53] Tha-
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Table 4. Comparison of ecological parameiers between station groups. The individual numbers of dominant species are
expressed as mean density (indiv.m™) at each station group. The values in parenthesis are the relative per-

centages of the faunal groups.

Station Group

Parameters A B c D
Number of Station 14 11 11 11
Total faunal density 775 215 230 20
Faunal Group
Mollusca 26( 3.3) - 23(11.0) 15(10.5) 15(75.0)
Crustacea 35( 4.5) 50(23.0) 15(11.0) 2(9.1)
Echinodermata 66( 8.6) 18( 8.3) 14(10.0) 2( 9.1)
Polychaeta 636(82.1) 118(55.0) 153(66.3) 1( 6.8)
Others 12( 1.6) 5(3.0) 3(2.8) -
Characteristics of Polychaeta
Total species number 65 43 43 2
Mean species number(spp./0.2 m’) 14.2 8.5 84 0.2
Mean density(indiv.m~) 636 118 153 1
Ecological Indices
Diversity(H") 1.78 191 1.68 -
Richness(R) 261 322 2.50 -
Evenness(J) 0.93 0.77 0.89 -
Dominance(D) 052 0.56 0.57 -
Dominant species
Aricidea jeffreysii - - 8 -
Chone sp. 22 - - -
Dorvillea sp. - - 4 -
Eteone sp. - 5 - -
Glycera chirori 9 8 20 -
Glycinde sp. - 4 -
Haploscoloplos elongatus - - 4 -
Lumbrineris japonica - - 13 -
Lumbrineris longifolia 109 14 52 -
Maldane cristata - 6 - -
Mediomastus sp. 12 4 S -
Nereis sp. 5 - - -
Notomastus sp. - - 4 -
Pista cristata - 4 - -
Praxilella affinia - 22 - -
Terebellides horikoshii - 14 - -
Tharyx sp. 160 6 - -
Polynoidae indet. 5 - 5 -

ryx sp.2] 7% hE AATNME AL EdsA ¢7)
o Fol| AT AL 71 EAHQ] Folzt ¥ 5 Ut
223 Chone spZ} 22 indivin®E2 A AL E e A7) F
Zofl w8 ¥A goy o FAHToIM = A &8
A ot ART AY EAFol2 ¥ 5 ok

= BEOS| £4: Praxillella-Terebellides TE)

AAF BelAe AMFES] MALErt 215
indiv.m?, thRF 118 indiv.m® |t AT Al
v 8 AR et 825 L Holn, AAFETH

Zh5e u|Fo] ¥t thEfE 43F0] 23t A
HF AN F4e Aot 29 Fo A% 4=
£ Al3HA] 98 Hojt). ol AR FelME a2
ytedgle] FopdA|sE 191, FEFFEATE
3222 4T F /M woh A B H4AF
& Praxillella affinis2A4 AA]L e 22 indiv.m?™)
vy, 2.9] Lumbrineris longifolias} Terebellides hori-
koshiic 14 indiv.m?® R X o]}

HEF COMYoe £ PEN: Glycera )
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HPF CAMY AMEFETS AALEE 230
indiv.m?]], 2.8 153 indiv.m®]gc}. kB2 F
o} 24 £4E 3F02 YT B T} o
Aoz AHF Ash AT B HolA AAE
Vel gloh chepd R, FREAS T2 7P
g, $HEAse M =tk $AHEFS Lum-
brineris longifolia(52 indiv.m?), Glycera chirori(20

indiv.m?), Lumbrineris japonica(13 indiv.m?) S-o]c}.

HEF DOjetgte] RALYTI)

AHFE DE A FE TAHAN ¥ of 7Hdtd]
A 7 AZAE "3 gle A9eE HAFEe
A2l AAlskA] 233 e sidolrt. o] A H2) A
AETe] HALEE 20 indiv.ml B3ttt dA|
Ego] 15indivm? £8 8t AA ANEEF 7P
Ak chEFe AL Aol A wgkew,
Aa A L AT 8ol Fct

E 9

spagie] AAEE FAY 7P & 542 AHel
ujel 28 E59 28 A7 & Hol§ 2ild
£ 7otk A Eo] XAlslA] E3he A Fol wot
2] Aubg AMEE AAAExE A3 ot
340 indiv.m?e]] E38ksicH(Table 1). ©)& 2] o
By dgtdoe] ANFE AAUERTG A
& & grolch. Ao AriutelAE 368~550
indiv.m?0)¢} 2. (Shin et al, 1989, 1992b), ‘i<
A el A 1,045~1,441 indiv.m*(Hong, 1987,
KORDI, 1993), 5-39] Jdo| A& 2,085 indiv.m
0] ¢{cH(Shin et al., 1992a). Wil F&l APHEA 4
ok& 182 indiv.m*(Shin and Koh, 1993)°.% 7}utgt
uol G e UEE gt ERe] AALE
o 4] 253 indiv.m>S. 2 w}$- Jeh(Table 1). A& 72
7]5te] bR $ 357 indiv.m*(Shin ef al, 1989), &
&) FeFate 520 indiv.m*(Shin and Koh, 1990), 1
#lare] 825 indiv.m*(KORDI, 1993), F-82] gt
& 1,485 indiv.m*(Shin et al,, 19922)° 2 °o]E &
o vl WA Iopch. a2y e £ F
t 84F 02 thE s vl vl E2 Heldd
th(Talbe 1). & Asl Z712+2] 124%(Shin et al,
1992b), 13l sFekute] 76Z(Shin and Koh, 1990), |
Apure] 72Z(Lim er al, 1991), #ste] 88%F

(KORDI, 1993), %3 =2} 72%(Shin et al., 1992a)7}
vlws 2 o Az X ¢& Fretn ¥ 5 gled,
A 3 A] edqke) 50F(Shin and Koh, 1993))l ujsj
AE Y53 E30vh # Ak 989 ¢ AR =
st Lol s B7eta, ohE i S 2d F
45 8-S AR 7} 4N o E HH9 aAlA
ZAHHAN 10~2070 AH 24D 3$rd B A
& ZAL, A7) dFoz ¥lc b Hiw
2 chofgt #oketd g A A7) Wil F
A2F Aol 7Fs3td Aoz ARt AF 24}
2 4:3)%) Fo}uk(Shin et al., 1990), 1 s)THEKORDI,
1993), °3 U 2H(Shin et al., 1992a)2] F3}e} u] ) w.
A Mo 1A AR s Fre 50-70F 7t
2rol] B33 AR E 2o} B o rputwre] AAch
RETAL AF3) g FER S gz
& 4 olct. AXMEFEL vlad Frio] 47| Wi
Fale} FxAo] AAH o2 AlsHA wWststA| de
o 2 o, ARG AMFE FA B AT
L Fo] aA A At FA9] A el E B
st Aok 1IAZelZe A7 A AAME A
%) zAske 7o) 1 side] FAE shebdled o
Egol g zler 2ot

AA AHNEES e Frt AAske vjEL 74
5%2A o #dgs & Ao|lg HelA Asith
(Table 1). & A& 27| BR|Felxe} 632%
(Shin et al., 1989), 7|9 FH322] 57.4%(Shin
et al., 1992), A £ A «dgke] 61.7%(Shin and Koh,
1993), ko] 71.3%(Shin ef al., 1992a)¥che ¥
a1, BAF doke] 90%(Lee, 1976), 242 88%(Yi
et al., 1982)8 ch= g},

Fpabake] 4eelA HoFiAdd AR A7 AHE B
o, 7petake 308 37} EBAse], 28 e
A4 §-%5 5L uhdsia qlrhel, 1993). & 5%
Z 429¢ 2@ rpeiwe] 8% s, ¢ ¢
JFd-g T e FE o, a2l w BN
o] 3 FEEch UL E AAF TR
& olaiete] sl5 Tgho] WY i, HAWRHS
& sgmste] 23] Esich B3] e Fobrel
WA g5tz Qe F 2 T3] I A
Ay e zel Yud enie o & A3}
2 ole} by BAu o] £ TS -
o} 2} HlAta: Foog Wy sbEAgdS A gl
t}(o], 1993; o Ak 8har S=Atshstad 74, 1993).
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Feiie] e Aol drpel Aol HERA
EQ AJA HHE2 FAHY e At g
3 SAbsbsted 74, 1993). webd AAhER 3
2] A A7t 2ol & HAHAYOR f-Fa Wl oS
Aoz g} o St Hopx Qs
& HEeAdFol 40% o]AHE AR sl ohE Ao} &
8] TE-Hd, o] A9 A5 S ¥
o] F8] B SHE ualch ol 7 7o) 54
9 s 58, 4L AAFEe x| o
BEEERPEPERRECERE SERPE
33 e #HdL defrol 483 S5 EYy
o] & qlfdely, sl4fFel AdEz e
go] Fon S2A44LT) wl$ G Bl ol 4]
+ At Fr A2 3= R AgkehFig. 2).

£ Fhaag Adcugel T2del 7z
Z23HEM S A st R FAT9 $X (Fig. 5)
9} ©](1993y7} #=2] Ao ael FE7 Y &
o] A& AP e g U} aelw 7 39
selghd B2 7t MR i 739 F2Ae qt
Q=7 glch vlad d5e] ol 8§ Al
B5%E 2o 3E gl T Yel= Tharyx-Chone T3,
#Hp-fi-go] Adsn HAEN F7]ELde] A3l
o] z]Z25o] Sk gdeFe] 33 Y& Bajuliuty,
287 7 S99 AASGY Fedd T S5
Fr]Ayo] Hxste #Y)le  Praxillella-Tere-
bellides T3, Glycera 70| $1x¥}c}.

Tharyx-Chone A& ttu79] $4 9 AMAd%
7} o2 AT FArd 953 2o aed +
7o BAL o7t &lo|r} ). oA 1A
HE5E 25 A9FEe] AX3n sl
Aupsgalz) asel, EAsHe) o] Alek Ao
olc}. o] |2 A Tharyx sp., Lumbrineris lon-
gifolia7} S48t chrfe MAHEr] Frf. o]
= F8 471 2] AT e NG A
HHo2 Folg ol AAlske $Eoltt deld
o] sjde] #r1E o] oS A=A A F 5
HE 7ta 7 sl o] #ge] AUkl HAMFE
9} ALl AsA Fag B9 ol F2A4
g A WY Zie g gl wbae &gl
2}7\ F FE9ol| Chone sp7} 343813t glt}. Chone
spe #H5Ee EREAL deye oA aje]r)
w) o], o] F2] AL o] dH2 #fFo] oA
7HA] JEFE sk Aeoldd &, Al ruinte]

718 2de) A&H oz 2y BEH 43 &)
A A Bl Esig o g WHE Zo|u, JYEqlpd e
Ag717E A A 0 2§18 299 o gko] oFgt 4
Ao AL Fg 71 oF Halr).

a5 ube] Fo)Roll= Praxillelia-Terebellides 7
He] A=l o3, o] FUdPER e Ghycera
o] =] ik ol E FAL ¢ 7Y B
At el g9 F FA g o2 EAxAe 8
3 9l e Alwb el H BP0 8 Hel F A7l
HolAdal A& H3 glrlky £ 4 k. & 0](1993)
7} & 302 3] A HZel f1A]stw Qloh
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