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Distribution Pattern of Macrozoobenthos at the Farming Ground

in the Western Part of Chinhae Bay, Korea
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Korea Ocean Research and Development Institute
Ansan P. O. Box 29, 425-600 Seoul, Korea

This study was conducted to clarify the distribution pattern of macrobenthic soft-bottom
dwelling animals near the shellfish farming ground in Chinhae Bay, Korea. Sampling was
seasonally performed with van Veen grab(0.1m?) from October 1990 to July 1991. Benthic
animals collected during the study comprised 107 species which amounted to 6,978
individuals: 52 species from polychaetes(48.6% ), 34 species from crustaceans(31.8% ). 14
species from molluscs(13.1%) and 7 species from other faunal groups(65%). (he
dominant species were four polychaetes and one amphipod: Lumbrineris longifolia, Capitella
capitata, Mediomastus sp., Sigambra tentaculata and Erictonius pugnax. The study area
could be divided into 3 regions based on the faunal similarity which was closely related
to the content of organic matter in the surface sediment. The benthic community located
near the shellfish farming ground showed large spatial and seasonal variations in species
diversity and evenness in contrast to the stable values off the farming area. The oxygen
deficient water mass below 2 ml/l 1n thé bottom layer during the summer stressed and
depauperated the benthic community in the autumn of 1990. However, the benthic
community did recover during the winter. It is postulated that the cyclic phenomenon of
summer mortality followed by winter recovery may be a common characteristic in benthic
communities subjected to a high level of organic pollution.
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Fig. 1. Map showing the sampling stations and
bathymetry. Shaded area indicates shellfish

farming ground.
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Fig. 2. Mean water temperature and salinity in the
surface and bottom layer from October 1980
to July 1991.
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Fig. 3. Dissolved oxygen in the surface and bottom
layer at each station from October 1990 to
July 1991,
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Fig. 4. Triangular diagram of sediment composition in
sampling stations.
C, clay; sC, sandy clay; zC, silty clay; cZ, clayey
silt; sZ, sandy silt; Z, silt; zS, silty sand; cS,
clayey sand; S, sand
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Fig. 5. Total organic carbon(TOC) content(%) of the
surface sediment in the study area(January
1991).
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Fig. 6. Species diversity, dominance and evenness
index at each station during the study period.

Table 1. Species name and cumutative percentage of
major dominant species in the study area
during study period

Speciess ingiov'idolfal Percentage gg;gggggg
Lumbrineris longifolia 1,114 1596 1596
Capitella capitata 967 1386 2082
Erictonius pugnax 567 812 3794
Mediomastus sp. 476 6.82 44.76
Sigambra tentaculata 476 6.82 5158
Theora fragilis 3% 466 5624
Aricidea sp. 321 460 60.84
Euchone sp. 200 287 6371
Raetellops puchella 169 242 66.13
Upogebia magor 158 2.26 68.39
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Fig. 7. Dendrogram of stations and area demarcated by cluster analysis in October 1990 and January 1991.
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Fig. 8. Dendrogram of stations and area demarcated by cluster analysis in April and July 1991.
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Table 2. Number of species, numerical density, fanual group composition and dominant species in each sub-area
from October 1990 to July 1991

Station Numerical density Faunal group Dominant species
group NS* TS* MS* per m*(range) composition{ %) composition( %
Oct. 1990

A-1 7 14 331~7 28.7+ 21.2(6~69) Polychaeta 40.6 Upogebia major 46.3
Mollusca 16 Capitella capitata 239
Crustacea 578 Serpula vermucularis 6.0
others 0

A-1I 3 6 2.0(0~4) 48.01 41.9(00~102) Polychaeta 31.3 Caprella sp. 521

Mollusca 6.3 Sigambra tentaculata  20.8
Crustacea 625 Caprella acanthogaster 104

others 0 Prionospio sp. 83

Jan. 1991
B-1 6 42 147(7~26) 32351 105.5(126~465) Polychaeta 59.1 Capitella capitaia 35.7
Mollusca 2.3 Upogebia major 164
Crustacea 386 Prionospio sp. 113
others 0 Erictonius pugnax 11.0
B-1I 4 29 13.0(10~16) 101.3*42.6(45~165) Polychaeta 453 Theora fragilis 12.6
Mollusca 219 Cerapus sp. 111
Crustacea 314  Prionospio sp. 9.6
others 14  Raetellops pulchella 74
B-1I 3 29 17.3(14~22) 946.0+498.8(264~1443)  Polychaeta 964 Mediomastus sp. 386
Mollusca 13 Aricidea sp. 16.5
Crustacea 1.6 Sigambra tentaculata 14.1
others 0.7 Paraprionospio pinnata 6.7

Apr. 1991
C-1 5 67 284(19~40) 1,267.8+5215(420~2,022) Polychaeta 468 Capitella capitata 326
Mollusca 4.7  Erictonius pugnax 22.1
Crustacea 464 Lumbrineris longifolia 70
others 21 Aoridae unid. 6.2

c-1 6 53 240(14~32) 379.0+ 187.1(138~717) Polychaeta 536 Lumbrineris longifolia 182
Mollusca 160 Sigambra tentaculata 94

Crustacea 259 Raetellops pulchella 86
others 4.6 Euchone sp. 80
C-1 2 27 195(17~22) 805.5% 115.5(690~921) Polychaeta 84.2 Aricidea sp. 229
Mollusca 125 Mediomastus sp. 196
Crustacea 2.2 Sigambra tentaculata 108
others 1.1  Paraprionospio pinnata 8.6
July 1991
D-1 3 29 137(4~19) 198.0% 75.9(93~270) Polychaeta 86.3 Lumbrineris longifolia 278
Mollusca 117  Thelepus sp. 253
Crustacea 2.0 Sigambra tentaculate 111
others 0 Raetellops pulchella 45
D-1I 8 51 13.1(4~22) 486.4% 188.6(300~831) Polychaeta 839 Lumbrineris longifolia 525
Mollusca 107 Theora fragilis 7.7
Crustacea 52 Euchone sp. 5.7
others 02 Sigambra tentaculata 52
D-1I 2 18 13.0(12~14) 349.5% 133.5(216~483) Polychaeta 764 Sigambra tentaculata 313
Mollusca 232 Theora fragilis 232
Crustacea 0 Paraprionospio pinnata 129
others 04 Aricidea sp. 86

*N.S.; Number of station, T. S.; Total number of species, M.S.; Mean number of species per St.(range)

122



P B HRRES EEBY Hh

2% AAPolFIt @A, C-1ERFFS
C. capitata, C-L1 EEBELS L. longifolia, C-IIEREF
& Aricidea sp.7} B3 TH(Table 2).
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F R ER ABRAMIT 989714 ALHE
Ro g vFo] B wf(Hong, 1987), &H o<
H ABMEAHE I3 KEADS dF HA0E 79
o] F.d e}y g R 2o} a2 72l
o] ERBHFBRFERC BolAdT KEEY NE
& EE TS BAJE T A7le] HY, KEH
Hriol 108 7Hg Wleketa 1490 oAl 350
e Aoz gk Hong(1987)2 1983 99
o ¥ AA N EEEYH S RENA
ERK S BEEBFEEC] 2ml/ o3t AEFEAHL
Ne EgEfmY BE 33 228 Rusyrh
a3 ERKe BEBEREC < 2mi 037t HYE
ol #¥o] dyHI 1 o3ty AHdAE £
3 2 fe] 7)3]Z(opportunistic species)§to] Ao}
3l @k 31t (Pearson and Rogenberg, 1978).
Wu(1982)= ¥ #AFE KM= d mme
EEFES ALl Y F43] 2= A%
< 7FA93 .o, Niermann et ol (1990) & <
23 BBME KM 9o = 30~50% FE H
BERUL FAH AR, BHEEBREC] EHA A
HEEota o gk B iR | EREe
AEEFS FHT 22 F o FO)A o
EREElA 448 93 FA AT, ALA
2 HosdA JEHE BS 7Ale o8
E 4 gl
Ito and Imai(1955)< 3 (C. gigas)e #3 B
¥ HHtme A8 F BB ETX 981
R (200m>) 2 ER A PRt S 06~10E(ZER)
o8 FAIY. TN FQ7HE F=2 L FQ
WELHS H, BE RS Adds 2AG 2
Z YE 103 EECE FM FFo] 159558,
Bl MEEHY IAFEA7 19938, P9 R
7} 2493822 BY 204418 @@t 3pgich
o213 AMIR HRYS Bt WE BNy H#ME
Bz 20~30%7F 42 Yoz HFEIL 3
_BRed, mAR(970)9) A#E o8t FAMSIH T
A #£(1989)-& WEAR(1977) 9 AEZHE 200m?
Ao Z 44 dE 1o 62%E o5 4Y
AR 9] 10784 e FAUIzE Bt mERECE F 193
9] Hhftigo] AAETT FAHAT. B iR
A 5E KR AME K7 94HE AL
Wiwte]l E491 KEEB BAdol e Yol
A5k, o)} g ol T A MiE HeRo) Bl
d 583 REHd e o %e st Avgs
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Ax g9lo] HU(H, 1989). HHEUS & &
718 3L A §5L 2FAA ARHor A
A5 2413 gl (Mattson and Linden, 1983),

A fraEe Aoz FAEE #o| HEH o
HA AAstd #A Hpol ERF 42 A9
F8 999 + A (Yang and Hong, 1983).

Mattson and Linden(1983)& F A& Q) 3] g ol Al
AR FAE A7 F 6~1571Y Fol= 7]
52 s AXHolFe 71AFER Holrl U
U C capitata’t SRAJTL P EF oS
NEFEL] dxv AFo #F3 A9 AEFH
e wtgt et sk B A QA §7)
E 29 ABFTo= 9 ¥8A U= C capitata
U=7t A2dD B3 ¥1, F2 A9 ¢
Zo Hay 2 Ideg E¥3a Je A 99
FAG ez yzdn,

2 RAERES HEYNY A8 dFe A
Ao gFoz A5 JUoz ¥ FYE
Holu ot =3 M sa HEHAES A
o] yRo] sk FYrHE A 2L AH
mal Fddez WEol A S Holxm Yo
ol 5T olf e, ZAMEIYe] YRy <
ol A, viit BrERT s 22 Fiel #
dd F A & =AY FTHo gz, A 2AEH
o] HREY MEZFol v HE TIYH, &
HAAAHE Y3d & 49 L BEEHSEHY
Beftpol 1A% Aoz A" 4 Ju(E £,
1982). Ritz e al.(1989)& Ao g LItFald ¥+F
He Holo BT oF Bl EREERE
BEE ulA, 7T AFE FH3 F o 77
Sl EEFE &S EE) 593 )
3t 145 Fole Ao 94z B g
o B3 JHREdA o FE A ARSEE oF 73
FHE FBUF A3 EENEY F¥el Ao
Aoha stk =g Wu(1982) = ddidoz o F
o] @ N 2490 @ © B uigZxe EEN
#o 2HE 2 BSEV =1 g oA
A G o] R A Vel etE B s
Fol A, il TIRERANE EEsY
HEo] duez He AL Ao A 3
o2 gug

o] oA AmE ulo} Zo] B FEMHKL A
N EEBEOoE UEs & AN, EEHYHE
< RKEHEYY By 3% 2 453 345
MR KBEXRE & 9L ¥e Aoz v
pra=

oo oo

= #

ZmEHol UlE HWEA ERse EEHYn
SAEES €71 9A8he, EdgE A 1990d 10€
AAEE 1991d 7971A AREE BEBHHS A
Aotk ZAIEE M 1078, 697878419 KiEE)
#po] APHNLH, o]F ARAHo| 77} 52#(48.6%),
BAH7F 34 (31.8%), IAFEo] 148E(131%),
71et TETo| 7H(65%) oAt mEES AR
o15%+Ql Lumbrineris longifolia, Capitella capitata,
Mediomastus sp., Sigambra tentaculatast SZF<)
Erictonius pugnax{ch. & WL J5H KBE
ol BAE L, 2mil oI5ty KB AEEE K#Y
dgE Qs EENE] faHo sMeAdE W
RES BRI o Restdnh 28y A=
AU ERFTFEEREY 379 34 Egt
BRE T FJEEe Ao R Jelgt =3 K
B mEiEk e KB HES A, JdE=
e e f5ge) el & W, il SINE
BoAME HEol A &yt HBE 244 &A
o] B RIS JUeE wEEe 8 Az 27, F
G ulgZel 149 3 EEEHoE UE F
A=, KEHEEDN] E8Y TF s 4
TAE Bl uet FAAdEo] v A
el KEBY HES BEREBoZNH fddHe
HEYT 85 YHEE BKE AFFE A#d 9
) ZA 4% 2 USS ¢ F Uik
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Appendix 1. The faunal list of macrobenthos and their abundance collected in the study area in October 1990

(indiv./m?)

Species / Station 1 2 3 4 5 6 7 8 10  total

POLYCHAETA
Capitella capitata 15 18 15 48
Minuspio cirrifera 3 3
Nectoneanthes latipoda 3 3 6
Polydora sp. 6 6
Prionospio sp. 12 3 15
Serpula vermicularis 12 12
Sigambra tentaculata 30 3 33

MOLLUSCA

Piline sp. 3 9 12

CRUSTACEA
Aoridae unid. 3 3
Caprella acanthogaster 6 15 21
Caprella sp. 75 75
Caridea unid. 3 6 9
Dexaminidae unid. 3 3
Erictonius pugnax 6 6
Upogebia major 6 45 12 9 9 6 93
No. of species 2 3 3 5 1 7 4 15
No. of individuals 42 24 69 36 9 45 12 6 102 345

Appendix 2. The faunal list of macrobenthos and their abundance collected in the study area January 1991

(indiv./m?)
Species / Station 1 2 3 4 5 6 8 9 10 1 12 13 total
POLYCHAETA
Anaitides maculata 3 3 3 9
Aricidea sp. 9 6 21 243 204 489
Armandia lanceolata 6 6
Capilella capitata 15 42 261 174 5 9 3 1583 714
Dorvillea sp. 21 9 6 15 3 6 60
Eteone longa 3 3
Euchone sp. 3 3 3 9
Glycera alba 15 9 24
Glycinde sp. 3 48 42 96
Hesione sp. 3 3 6 3 M 72
Hydrotides ezoensis 6 R 6 12
Lumbrineris longifolia 6 3 3 9 6 9 147 183
Mediomastus sp. 3 ‘ 750 345 1,098
Minuspio cirrifera 21 9 12 12 54
Nectoneanthes latipoda 3 6 6 9 6 30 30 60 153
Nephtys oligobranchia 15 75 21 17
Ophelina accuminata 3 6 9
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Appendix 2. continued

Species / Station 1 2 3 4 5 6 7 8 9 10 1 12 13 total
Paralacydonia sp. 6 6
Paraprionospio pinnata 6 3 3 9 6 3 45 141 216
Phyllodocidae unid. 3 3 6
Polydora sp. 3 3
Prionospio sp. 9 69 6 42 66 6 9 3 15 258
Pseudopolydora sp. 9 9 3 21
Scoloplos armiger 9 9
Sigambra tentaculata 9 3 3 15 9 135 180 84 438
Spiochaetopterus costarum 3 3 6
Tharyx sp. 3 3
Thelepus sp. 3 3
MOLLUSCA
Cardidae juvenile 3 3
Laevicardium mutica 3 3 6
Macoma sp. 3 3
Piline sp. 6 3 3 12
Racelellops pulchella 18 6 6 12 42
Theora fragilis 9 6 6 2 3 6 18 18 12 6 9 105
CRUSTACEA
Alpheus japonicus 3 3 3 9
A. brevicristatus 27 3 30
Aoridae unid. 3 9 15 9 36
Athanas japonicus 3
Caridea unid. 9 9
Cerapus sp. 45 45
Corophium sp. 3 3
C. sinense 12 3 3 9 27
Dexaminidae unid. 18 18
Erictonius pugnax 177 30 6 18 12 243
Gammaridea unid. 27 27
Gammaropsis japonicus 6 6
Leptochella gracilis 3 3 6
Nebalia bipes 15 15
Orchomene sp. 3 3 3 3 3 15
Paradexamine banardii 3 12 15
Pyromaia tuberculata 3 3
Synchelidium sp. 15 9 6 6 6 6 3 3 6 3 63
Upogebia major 12 45 99 39 9 6 12 24 12 3 351
OTHERS
Chunella indica(?) 3 6 9
Edwardsia japonica 3 3
Ophiura kinbergi 3 9 12
Turbellaria unid. 3 3
No. of species 16 15 7 22 7 2 10 14 11 12 16 2 14 57
No. of individuals 165 396 330 465 126 345 45 99 279 96 264 1443 1131 5184
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Appendix 3. The faunal fist of macrobenthos and their abundance collected in the study area in April 1991
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(indiv./m?)
Species / Station 1 2 3 4 5 7 8 9 10 11 12 13 total
POLYCHAETA
Ampharete arctica 3 3
Anaitides maculata 6 6
Aricidea sp. 6 3 69 300 378
Armandia lanceolata 18 18
Armandia simodaensis 3 3 6
Capitella capitata 9 606 237 15 12 9% 63 1071 9 12 2124
Chone sp. 9 9 6 3 21 51 99
Cirriformia tentaculata 3 3 21 27
Crysopetalidae unid. 12 12
Dorvillea sp. 12 6 6 6 18 15 6 69
Eteone longa 3 12
Euchone sp. 21 30 57 114 12 24 267
Glycera alba 9 6 3 18
Glycera chirori 6 6
Glycinde sp. 3 3 15 48 69
Halosydna brevisetosa 3 2
Harmothoe sp. 3 6 9
Hestone sp. 3 3 6 3 63 78
Lumbrineris longifolia 186 261 54 36 138 s 24 271 3% 15 3 87 942
Maldanidae unid. 6 3 3 "12
Mediomastus sp. 6 210 45 321
Minuspio sp. 12 12
Nectoneanthes latipoda 3 3 6 3 3 12 12 39 9 90
Nephtys oligobranchia 3 3 9 6 39 21 81
Ophelina accuminata 12 3 15
Paraprionospio pinnata 15 3 6 15 6 12 3 3 39 9 201
Phyllodocidae unid. 3 24 3 30
Pista cnistata 12 12
Polydora sp. 3 3
Praxillella affinis 9 12
Prionospio sp. 3 3 3 9 18 - 45
Pseudopolydora sp. 3
Scoloplos armiger 3 6
Sigambra tentaculata 30 105 .7 60 84 90 471
Spiochaetopterus costarum 3 3 3 12
Syllidae unid. 3 30
Tharyx sp. 6 3 9 3 27
Thelepus sp. 3 9
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Appendix 3. continued

Species / Station 1 2 3 4 5 6 7 8 9 10 11 12 13 total
MOLLUSCA
Aplysia sp. 3 3 6
Laevicardium mutica 3 3
Macoma sp. 6 9 15
Macrochisma dilatatum 6 6
Muricidae juvenile 6 6
Piline sp. 3 3 9 15
Protothaca adamsi 3 3 6
Raetellops puichella 6 111 21 3 144 5 12 12 33 6 24 30 417
Scapharca broughtonii 3 3 6
Theora fragilis 21 27 12 33 51 27 9 6 39 1 3 6 72 381
CRUSTACEA

Alpheus japonicus 9 3 12
A. brevicristatus 3 6 9 3 21
Amphipoda unid. 18 18
Anaitides normani 15 3 57 3 78
Anthuridae unid. 3 3
Aoridae unid. 3 6 29 9% 78 3 3 408
Athanas japonicus 3 3
Caridae unid. 3 3
Caprella acanthogaster 3 3 3 12 51 33 69 21 30 24 18 3 6 276
Caprella sp. 3 6 24 33
Cerapus sp. 12 12
Corophium sp. 3 3
C. sinense 15 9 3 3 &4 6 6 18 6 9 129
Cumacean unid. 3 3
Dexaminidae unid. 3 15 3 6 27
Erictonius pugnax 6 3 474 918 12 2 39 3 1,458
Eriopisella sechellensis 6 6
Gammaridae unid. 6 177 3 186
Gammaropsis japonicus 9 261 39 6 315
Idunella chilkensis 3 3
Janirulata koreaensis 12 3 147 162
Jassa falcata 3 15 3 21
Leptochella gracilis 3 3 3 9
Leucothoe nagatai 12 12
Liljeborgia japonica 3 3
Lysianassidae unid. 12 3 3 3 24 3 9 3 60
Nebalia bipes 3 3 3 2 30
Orchomene sp. 30 30 18 15 3 6 3 6 3 3 117
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Appendix 3. continued

Species / Station 1 2 3 4 5 6 7 8 9 10 11 12 13 total
Paradexamine banardii 3 3 9 9 24
Pyromaia tuberculata 3 3
Synchelidium sp. 15 18 6 15 9 9 3 6 12 6 99
Upogebia major 3 3 3 3 18 30
OTHERS

Chunella indica(?) 3
Nemertinea 3 9
Ophiura kinbergi 6 3 6 3 6 24
Turbellaria 3 99 102
Tinicate 6 72 12 5 3 6 114
Vernilactis paguri 3 3

No. of species 27 19 20 32 28 32 N 40 26 17 4 17 22 86

No. of individuals 420 1086 420 357 717 1431 1,380 2,022 441 201 138 690 921 10,221

Appendix 4. The faunal list of macrobenthos and their abundance collected in the study area in July 1991

(indiv./m?)
Species / Station 1 2 3 4 5 6 7 8 9 10 11 12 13 total
POLYCHAETA
Ampharete arctica 3 3
Anaitides maculata 3 3
Aricidea sp. 9 6 9 60 12 96
Brada villosa 3 3
Capitella capitata 3 3 9 15
Chone sp. 15 15
Cirriformia tentaculata 9 21 3 42 75
Dorvillea sp. 3 9 6 3 42 63
Euchone sp. 6 3 213 3 225
Glyeera alba 3 12 27 33 9 L7
Glycera chivori 3 9 12
Glycinde sp. 3 3 9 2 39
Haploscolopols armiger 3 3
Harmothoe sp. 3 3
Hesione sp. 6 3 9
Lagis bocki 3 3 6
Lumbrineris longifolia 498 288 54 30 81 254 180 174 225 105 6 3 309 2217
Magelona japonica 6 6
Maldanidae unid. 9 3 12
Mediomastus sp. 9 9
Minuspio sp. 3 21 24
Nectoneanthes latipoda 9 15 6 9 39
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Appendix 4. continued

PREH - EBW - g - T8

Species / Station 1 2 3 4 5 6 7 8 9 10 11 12 13 total
Nephtys oligobranchia 3 12 12 18 12 57
Nephtys oligochaeta 15 6 21
Nereidae unid. 3 3
Notomastus sp. 54 54
Ophelina accuminata 6 6
Paralacydonia sp. 9 9
Paraprionospio pinnata 9 36 3 12 3 3% 9 3 12 78 114 318
Pista cristata 3
Polynoidea unid. 3
Praxillella affinis 3
Prionospio sp. 3 2 6 9 15 42 24 3 114
Scalibregma inflatum 6 6
Sigambra tentaculata 42 42 33 18 15 12 6 15 12 3 51 168 69 486
Spionidae unid. 6 3 3 12
Terebellides horikoshii 3 3 6
Tharyx sp. 3 3 3 12 12 3 42
Thelepus sp. 24 8 66 3 18 3 198
MOLLUSCA
Cardidae juvenile 3 3
Linania sp. 3 3
Macoma sp. 6 9 3 6 6 30
Muricidae juvenile 12 12
Ophistobranchia unid. 3 3
Protothaca adamsi 3 3
Raetellops pulchella 21 6 2 18 48
Scapharca broughtonii 15 36 51
Theora fragilis 6 21 8 9 7B 72 90 39 489
Zeuxis caelatus 6 6
CRUSTACEA
Amphipoda unid. 3 3
Callianassa japonica 3 3
Caprella acanthogaster 3 3
Corophium sinense 3 3
Iphinoe sagamiensis 3 3
Nebalia bipes 9 3 117 12 57 198
OTHERS
Edwardsia japonica 3 3 6
Nemertinea 3 6 9
No. of species 12 4 4 19 17 6 9 13 22 17 12 14 21 57
No. of individuals 618 369 93 231 270 312 348 414 831 300 216 483 699 5184
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