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Community Structure of the Macrobenthos in Chinhae Bay, Korea

Sang Gyu PAIK and Sung Gyu YUN

Department of Biology, Graduate School, Taegu University,
Kyungsan, Kyungbook 712-714, Korea

Community structure of macrobenthos was studied in Chinhae Bay, a southern coastal area of Korea. Sampling was conducted
bimonthly using a Smith-McIntyre grab (0.05m’) at eight stations from January to November, 1998. A total of 237 species were
sampled. It was comprised of annelids (80 spp. 33.8%), arthropods (80 spp.), molluscs (47 spp.), echinoderms (16 spp.) and others.
Mean density of individual was 1,939 ind./m* and mean biomass was 171.6 gwwt/m’. Annelids were a density-dominant faunal group
with a mean density of 1,533 ind./m*> which occupied 79.0% of the total individual of benthic animals. Molluscs were represented
as a biomass-dominant group with a mean biomass of 95.9 gwwt/m* (55.9% of total biomass). The major density-dominant species
were a bivalve Theora fragilis (110 ind./m*) and five species of polychaetes, Lumbrineris longifolia (417 ind./m*), Chaetozone setosa
(145 ind./m*), Sigambra tentaculata (128ind./m*), Cirratulus cirratus (128 ind./m*), and Paraprionospio pinnata (103 ind./m?).
Cluster analysis showed that the study area could be divided into two station groups and two stations. According to the feeding guild
of polychaetes, four feeding guilds were found, and the major ones were surface deposit-feeders, burrowing deposit-feeders, surface

suspension-feeders, carnivore,
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uhslgh AR E dEAMNFEL AR AsdA T}
A g2 5% (wwt) & SAHEAT. A8 4L o ¢4
0g Foz F8Y 7 3l€ AL 7138 B9 7] g £d¢
EAAT A Y AMFEL 9 HAT (/m)Y MAF9 4
Egoz gdsigon, $49 MAs AEE A9 FOYT
(Piclou, 1977)% #5 %= (Picloy, 1966)E T3ttt TIFAIE
¥4 (similarity analysis)& 981 4% Bray-Curtis®4* (Bray and
Curtis, 1957)E AM&-3l512 1, single link 24 o3t 2F A
£ U4 FASE 4t 848deg2E B3y e 9§



B,

128°45'E

128°40'E

Fig. 1. The sampling stations in Chinhae Bay.
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Fig. 2. Numerical composition of macrobenthos in Chinhat
Bay.
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® 21-30 301 -800 20 - 60
o 31-60 801 - 1300 61- 100
‘ 61-90 1301 ~1800 101 - 140
. 91-120 1801 - 2300 141 - 180
‘ 121-150 2301 - 2800 181 - 240
‘ - > 2800 >240

Fig. 3. Spatial distribution of the number of species, density and biomass of macrobenthic community.
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Table 1. Total number of species, mean density and biomass of macrobenthic community in Chinhae Bay, from January to Novem-

ber 1998
Month
Total
Jan. Mar. May July Sep. Nov.

No. of species 120 113 113 110 111 99 237
Annelida 55 53 54 52 51 49 80
Mollusca 23 21 19 20 2 12 45
Arthropoda 27 25 26 24 29 24 80
Echinodermata 8 7 8 7 6 9 16
Others 7 7 6 7 3 5 14

Density (ind./m?) 1,447 2,358 1,905 2,232 1,963 1,728 1939
Annelida 1,162 1,938 1,542 1,572 1,437 1,564 1,536
Mollusca 159 205 145 425 363 45 223
Arthropoda 87 156 158 177 69 56 118
Echinodermata 30 45 42 29 7 9 14
Others 9 14 18 29 7 9 14

Wet weight (gwwt/m?) 122.8 262.6 2329 1554 1550 111.8 1716
Annelida 294 46.4 404 334 294 29.7 343
Mollusca 70.2 1423 158.4 92.1 672 49.5 959
Arthropoda 20 1.7 1.6 2.1 24 15 2.8
Echinodermata 133 61.7 245 140 49.6 209 30.1
Others 8.1 104 8.0 13.8 6.4 42 85

Diversity (H") 355 324 3.40 330 3.05 3.00 345

Evenness (J") 0.74 0.69 0.72 0.70 0.65 0.65 0.63
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QA AAH 29 AH 779 8 22| FU4EY AA M A
121 A A /m?, 28 WA /m?, 56 AA/m?, 48 WA/m*E &3 o3
Aol F38 BIYAS 24U (Fig 4). €8 H3oAe o
249 799 294 /MA/mE M B 2HE Holtrt 9¥d

P

Density(ind./m?) 8<1 @ 150 (@ 51100 . 101200 . 201-400 ’ 401-1000
16 RA/mE 235 28o) 243e By ABHoZ AL Fig. 4. Spatial distribution of the density of dominant species.
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/m2 b A, o] F& A5 788 9gel A £Ho
AFse e 249
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AP AT 9359 9L Bo) e NYFEd 998 A A
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320(£0.10)9F 0.66(£0.02) o]tk F 28 AN $HHY
6% 2¥dNY e B UAFEHEI A (L longifolia) s &
gulF detel AR A o) (C setosa), 7FeAEr A AR F ) (C cirra-
tus), W NEREAN (T, fragilis) 7t 242t B 533(+251) WA /m?,
303(2140) AR /m?, 278(+57) A& /m?, 199(+103) A&/m*E o
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Table 2. Ecological characteristics at each station group

Group
Ecological indices A B St3 0 Sl
St4,5 6 St.2,7 8
No. of species 129113 8735 85 28
Density {ind/m?) 27594251 18324974 1411 328
Biomass (gwwt/m®) 1415£528  2599£1591 1370 319

Diversity (H') 3204010 290£021 321 190
Evenness (J) 0662002  0.66+002 072 059
Dominant species (ind./m?)

Lumbrineris Jongifolia (Pol) 5331109 5204403 212 2
Chaetozone setosa (Pol) 03+140 68448 58

Sigambra tentaculata (Pol) 7489 182472 02107
Cirratulus cirratus (Pol) 278457 2948 7 1
Theora fragilis (Biv) 192103 64426 94 n
Paraprionospio pinnata (Pol)  84+98 129440 48 1M

(Biv), Bivalvia; (Pol), Polychaeta

Fig. 5. Ecological division of macrobenthic community based on
cluster analysis.
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Fig. 6. Distribution of polychaeta feeding guilds with different
silt-clay content of the sediment (SS, surface suspen-
sion-feeders; SD, surface deposit-feeders; BD, burrowing
deposit-feeders; CV, carnivore).
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HQl 22 EAAY| (Euchone alicaudata)?t %'
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ol Aoz oldle W3 vluE @ & gou ¢ Yt g&
sz v a g o S99 118%F (Ma et al, 1995), ALY 142
% (Lim et al, 1991) Bt A3 ggou & zAx48 ¥
g 127 FAHAA 2AHE 287% (Lim and Hong, 1997b) 3 4
74wt 233% (Lim et al, 1999)3E 7 FAY vt
(Table 3). Lim and Hong (1997b)2 X&jute] Wt A= 47
9oz Qe FHFo] AW, Yo dFE we Y4
AAMe By gofzt £o] Mg 3Ya, ot A £
9 Aol & AMANR F 1, 289 AL HAFe] 1205202 2
o] AFHN7) Wt sged £ d7AdAE 1, 23% A3
H Zo] 80%o R 43 Be 2dE HYY EIXUEE HT
1,939 WA /m2& A 3ol F7} 1,533 WA /m?, A F5Eol 223 WA
/m?, A2 F7} 118 WA /m?, FHFF0] 48 WA/m?, 718t & FTol
A 17 AA/mg et ol A ekl A Lim and Hong (1997b)°l
o8 B1E 1046 MA/mEt 438 & TER HERT o
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Table 3. Comparison of macrobenthos in Chinhae and Masan Bay (grab sampling and 1.0 mm mesh sieve used)

No. of sampling

Locality Sediment type Sampling size station No. of species ind./m? References
Chinhae Bay silty clay 02m’ 8 237 1,939 Present study
Chinhae Bay silty clay 05 m? 12 287 146 19;;1;“ ]“;‘9‘11)“‘;’9‘5713)
C?:‘gf:m%ay silty clay 03 m? 13 107 405  Lim et al (1992)
Masan Bay silt 02 m? 5 65 152 Hong and Lee (1983)

RAe AAFM $Hste 29 ASEIT AR (L. longifo-
i) 2= WA 9UL 2+ U Aotk

HEFME FHT 1716 gwwi/m’ZA AdPelA 3 E (Lim
and Hong, 1997b) 98.5 gwwt/m* Bt} o} 438 Ao|g BHYe
g o) & ZAAYS d¥ A o] Ao AHH U7 HEY
Aoz Aztdr}

AdnA 289 +PFEL #
3

#7182 AHE 2 wgdddn & $ o A}
ol Fa £¥ MAF $AF AAFEEZ AR Y] (L. longifo-
lia), £EelAde g AA"H) (C setosa), S. tentaculata, 7}=4
el AR o) (C cirratus), V7 1W5B 2 (T fragilis), P. pin-
nata®| 1t

a4 XA o] (L. longifolia)= BT 417 RA/m7t £8
o A% (Lim et al, 1999914 124 A /m?, %9 (Shin
and Koh, 1990)°l A 147 A A/m? B0} X3 & UY=2 58
g =3 A& (Lim and Hong, 1997b)elA 22¥ 175 74
A/m? BOE 22 G4S ZYT (Table 4). o] & #7150
L9 M g2 9=z MY3te 54 (Yi et al, 1982; Shin
et al, 1989; Shin and Koh, 1990)0] <elA gledl, sl
B zALg) ol AnE vad & o 19839E o|F 5HA/m?
(Hong and Lee, 1983), 70 7R /m* (Lim et al, 1992), 174 A #/m?
(Lim and Hong, 1997a)oll A A 417 WA /m*E &3] F713ke
e L F AN webA o] JHe fFrEHe] AEHR
AP gdgez s £ = e Ao

oz $Hse 259 £8ulHLEgY AR ] (C setosa),
S. tentaculata, 7FeAEtA R A H o] (C cirratus) & 47 HT 145
MA/m?, 128 WA /m?, 128 WA /m?7} 283t Lim and Hong
(1997a) 9] Aol A Aol g E4-& BAch $9uIAAEHYAA
oo A% Lim (1993)9 d1oMe AA AAxd 13% A=
o $HEE B vhd B zAjME 75% S ARG, ol
ABE 2 APEY A9 zoloA 7]QEE Rog Hol:d
olMe AL AT oldt HA 4, 5, 6N B RALAM o]
Z9] 718%7} 283 Y. S tentaculatarx SZFHAA 7.7 MA/m?
9 2¥¢& 2%21 Lim and Hong (1997a) M= 47.5 7 Al /m*9]
298 B 43 Aolg B o] F& JH YR he it
1 22 $dE vgon E9 /1 2¥Es A48 Aoz A

¥ 3 o
ged (Lim and Hong, 1997a), | &9 X %49 sote
ks 7]
?l.

v

Table 4. Density of two indicate species in Chinhae and Ma-
san bay of Korea

. . Densi
Species Locality (inec?/?;t;) Reference
. Lim et al.
Chinhae Bay 84 (1995)
- Chinhae Bay Lim et al.
Theora fragilis (wastern) 20 (1992)
(Biv)
Masan Bay 8 Honz:];;;d) Lee
Chinhae Bay 110 Present study
. Lim and Hong
Chinhae Bay 174 (19972)
Lumbrineris Chinhae Bay 70 Lim et al.
longifolia (Pol) (wastern) (1992)
Masan Bay 5 Honglgégd) Lee
Chinhae Bay 417 Present study

(Biv), Bivalvia; (Pol), Polychaeta.

Zg e npateke] Wutdol M vpd 2 £ By a4
et A A o) (C. cirratus) & £ 2wt A e R A= o} (C setosa)
s FAEA 2 o] EXEY

F7182.90) AYH AN ByE o]F & 7|FFoly, ol
e egxNREo2 dA Slv o7 |MEFRA (T fragilis)
T HF 10MA/m7 $8st] FATANY 26 HA/m’ (Lim
et al, 1999), A&l A 84 M /m? (Lim et al, 1995)7} £
ARG 52 95 2Juh 4 AFojNe A A we} g2
atol7b 171 8HAI S Lim et al. (1995)8) ZAE £ 2AF 239
Z§sle] B o o] £ Ad-upituty Tl A Mgy
Y02 Y42 Fsds gae JFE 4oz Ud
A 254 ZATGT £ 5 ok o] £ REYYL 5
dAFHez Pest Fold F M AREH Aido AgHds
23 57 §73 HojAe AFge] Av Aoz gfed, 2
AFAME o) ATE dL F AU ole 5 AH
e 8oz 9% YA 29x F7hAM dUdE 2E Yo
(Lim et al,, 1995).

P. pinnatat 103 AA/m>7t &8st SFT (Ma et al, 1995)
o] 4 28 7§ &1 /m?, #H4tet (Hong and Lee, 1983) 149 46 74 A /m?



A 9 H99 dBANEE THT=E 579

7t 298 Avde & ALE Eyoy AT (Lim and Hong,
19970) el MY 157 AA/m?7t 283 AR Wi o] 2 &
718 golt Athe o] e Rgdsid AHY AEFoR
234 e, 8 ZAME 71 uigke] A3 13 2404 A
o2 g& #88 B4t Lim and Hong (1997b)& ©} £ 34
71zbel AA EEGI 3o AHAHQ 71FYFY EAHL Adux
dged £ 2AME 34 1, 2004 5YA o€ A A<
£38A gl 199 1199 diRE 2dsh

2 A7 Age ZAFARY 95td 714 o] A3 A
o2 FAY AEE A AP MEHGY ATt AT 3
Hoz FAE FHFE B, Wy FIR 4T FAH 3, M
ool X B 19 489 AHeg vds £ YAen, o
A A8 (Lim and Hong, 1997b)oiA Bi® Az} w&3
%4& 11 3tk Lim and Hong (1994)& EZEHAHEY {718
e QA Aot AMFELHY At 724 £X
Fgol d%E pFIdT FHI, Lim and Hong (1997a)F #Hat
vhe) Uivte] ¢ AHTY ¢ JFH NdAaFHY FHoR
A5 E HH o] E7t5d FHrt H o)2 Q18 o] 7|3t
AMEE E¥HA Fern 4ot ol vt MAR B 2A
ANz spitgtel AFEF FHoMe J5HQ 743 98 47
3% 2% 0 @Y 10~25MA/m*Y 53] L& AAFR
83t

2 AN 28F AAPREL 28 AY A gt
SD, BD, CV, S839] 4714 ¥eist 718k 24401 A #4449
Adz#oz oAt Yun and Kikuchi (1989)€ Tamioka
ool A B AL F9F A2 TE vEeE mud FFF 04~
509% Ateld o BDEY AAFH|FE mud FHFol wohdF
& Z7hae SS¥He #Aaddn dguh EF Choi and Koh
(1989)= FaligEaA g A3 FPAT ZALGA o] EL 12714
o JA2#oZ UFA o)E 5 SST (surface deposit feeding, se-
ssile, tentaculate) b BMT (burrowing, motile, jawed)© 49 2
ZAAE g1 ivtn YL CDJ (carnivore, discretely motile,
jawed) 9+ FDT (filter feeding, discretely motile, tentaculate) © &
o ABAAE O EEIAGT AT A 2FHeG AP
HIE ofgAw £ A e BDEFH CvE Y A4zl Kz
dAste #AE B AW E ZAANE mud FHFol
609~752% HA € Z Y xFo] AAE |3 YA 1 o F
2 EAS 4R 941 At $E BRAFAT B ZAY 2ol
Y=EY Aawo 2 AXHo] YAzH & FFHE F337]
T PEAT A& A7t o|FoAZTH o] E9 §7 HEE
#$AY 7 s1& Aol

e o

daete] ixg Aawe] g/ A 19989 19%H 11€
7HA B42 JIANFTE TITRE RAEAY. 2A 23 F
237%, Bd 1,939 WA /m?, BT 171.6 gwwt/m>e] NI FE 0]
28394 o] & BYFEo| 0FLE 338% 5 FAHHTL o

59 95 1,536 MA/mE A% 2x9 792%E A3
TH AEFAdMe FAFE] 959 gwwt/m’Z HA 9] 559%
AA51 YUt FL $AFo2E AT Y ZS SAEE
o} o}V EHZEN (T fragili) % ARGl 79 AALERAA
&o] (L. longifolia), $EutA et AAZ | (C. setosa), S. ten-
taculata, 7FeAetAAH ] (C. cirratus), P. pinnata®] &9 ©|
Z A5 R AANZ) (L longiflia)e B# 417 NA/m2 &
s e 28L BYT SEFINE ZFELZA (P. eugly-
pta), SR ANYZA (M. contabulata), §Z7 (S. broughtonii)
7 S8 FolT). AHEY HH o] AHL 7R el HA%
BA3 F4EY & AME 1Fe2 Y FHER Y HA
oz FRIHNUY. =24 AEE o)&F AXH} HHxHS
A8 HAoly 23T AP FE SDE, BDE, SS%, CvI 9
HIAZ T2E 5 YT
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