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Distribution of Benthic Polychaeta Community
in Yoja Bay, Korea

Yong Hyun KM, Hyun Chool SHIN* and Kyeong Hun LiMm
Division of Ocean System, Yosu National University, Yeosu 550-749, Korea

This study investigated the composition and the distribution of the benthic polychaeta community in the
semi-enclosed Yoja Bay on the southern coast of Korea and was designed to deduce temporal changes
in the community with the comparison of the previous studies. In Yoja Bay, benthic polychaetous community
structure was investigated on the base of the samples from 87 stations. The surface sediment was mainly
composed of ﬁne—ﬁrained sediment, mixed clayey silt and silty clay. The total benthic macrofaunal density
was 387 indiv./m°, and the density was higher in the middle bay, and in the mouth of bay than in the
inner bay. Scapharca subcrenata (Bivalvia) and amphipods (Crustacea) were important species in the
inner and the middle of the bay, respectively. Benthic polychaetes were comprised of 72 species with
a mean density of 149 indiv./m”. Their distributions showed higher densities in the mouth of bay than
in the rest of bay. The dominant species over 1.0 percentages were composed of the 20 species, and they
occupied 84.5% of the total density. The most dominant species was Sternaspis scutata (13.6%), followed
by Heteromastus filiformis (9.8%), Polynoidae indet. (8.3%), Sigambra tentaculata (7.1%) and others. The
cluster analysis revealed that the study area was divided into three station groups. At the station group
YT located in the inner bay, the most dominant species was Heteromastus filiformis. At the station group
YIl in the middle bay, the dominant species was Sternaspis scutata. And at the station group YHI in
the mouth of bay, the dominant species was Paralacydonia paradoxa. Whereas Sternaspis scutata and
Mediomastus sp. were the dominant species in the past study, Heteromastus filiformis and Tharyx sp.
appeared newly to be the dominant species, even if their low densities that in the past. These facts mean
that Yoja Bay be maintained yet as little polluted area compared to other bays on the coast of Korea,
but needed some caution of marine environmental management.
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Fig. 1. The study area, sampling stations and bathymetry
in Yoja Bay.

NEE-4AEE
HMESE ME H =4
o;]z}u}.,g_ o Z & 87/ AL AAS T 19979 A&
ol ot QTN ANEES zﬂﬂo}‘?«iof‘i olEsl 7
dt v Budn F4dS gio s RFE MES AME

E& A Fig 1) AMTES NFE van Veen grab($
THE 0.1 m)yS AMHEE] 2z A 23] A she] 42l
A = A7) 1.0mme] EEAZ A 10% T4 T2
02 A F APAR FutE AT AFE AMTES
%%:Tmii TEsI AR, dERFE T5FENA 58
ﬂl‘ro}ﬁ‘:} T FENA TR0l oEE T2 39 B F
oA AT ER 219 ‘:Er)‘é% gtetalr] 9
0}04 4 A ABE o] 83te FuYdA A4 (Shannon
and Weaver, 1963), &3 H = 7q—r(Margalef, 1958), FTAd5E
Z|<F(Pielou, 1966), A= Z|9-(McNaughton, 1968)5 4
2 A A AEE AL, TN L5 AolE
Folx A89 BFS Fy] st tg WSt &
Aol o)At} ZAMAHE FE3}7] fstd JAEAE A4
3Rt ™79 FALE A|$= Chord DistanceE AHE-51]
o, A3 A 75 o AT H(Weighted Pair-Group
Method of Average, WPGMA)S- ALS-3lATh 4 AHTE &+
8 T3S AANEEY HASE a(HE 95, B, HE,
U2 gahstel JAAAE Spearman THABRAFE o] 83}
of B35tk o] W A" TZ 282 Spss (v.12)0] Tk

E|XSH 20 BN

AMGEFEIL F3 e &4 29 F U %F
HYEY d=g BAM5YTh AFEE Grab sampled X £5
5cm ZAONAE A3 DBrH10%)H Ha et (15%)E

H7ysled AT FU1ES AAT F, 40 AR FAA st
o 40 o] YA AERAIA 10 21'7—14 A2 A A
o 93] BA3HL, 40 ©]3He] YAl tafr = AFUEE
237] Sedigraph-5100 (Micromeritics Instrucment Corporation)
S ARG o] wf, YA & =] feke Ze
AT 2 1ol B & &2 Shepard (1954)2] o=

HAE 73 3855 FA 890
p<| o}
ZE|MZ09o| ¢ =M

= |=1—|1:—
OVMOHAH E3 HAH4S ArEE, AdLe v Bk
57t FhEE A9 7 dTgeixe] 22 AHAM 20%
o2 Exag ot 2 99 AgeAe vig e s
Btk AEAL v 49 A=A £ FFL HIe
o, JEZL 7k oA Mtz og n2A ExstETt A
Aoz Azpgte] HZEHAS Clayey siltht Silty clayo]
A4 P2 HHFE YERTH(Fig. 2).

HNSE A

oAzpgke] A FEF N el A A, A AAE



clayey

Sandy silt

Silty sand

Fig. 2. Temary diagram of the surface sediment at each station
in Yoja Bay.

B9 HFAALEE 387 indiv/m*©) T} (Table 1; Appendix
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Table 1. Ecological characteristics of macrobenthic com-

munities collected in Yoja Bay. The valuves in parentheses
are the relative percentage of the total number of taxa

Ecological parameters Mean

Sediment characteristics

Gravel (%) 3.88
Sand (%) 1.78
Silt (%) 96.52
Clay (%) 53.04
Mz (4) 8.78

Main sediment facies Silty clay/Clayey silt

Benthic macrofauna

Mean density (indiv./m?) 387
Taxonomic group (Density)
Polychaeta 149 (38.6%)
Crustacea 106 (27.4%)
Mollusca 98 (25.2%)
Echinodermata 7 ( 1.8%)
Others 27 ( 7.0%)
Benthic Polychaeta
Total species number 72
Mean number of species per 0.2 m* 11
Mean density (indiv./m?) 149
Ecological indices of polychaete community
Diversity (H') 2.0+04
Richness (R) 3.0+0.9
Evenness (J) 0.9+0.1
Dominance (D) 0.5+0.1
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Fig. 3. The density (indiv./m2) distribution of benthic macro-
fauna, Scapharca subcrenata (Mollusca) and Amphipoda
(Crustacea) in Yoja Bay.
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Fig. 4. The d1str1but10n of number of species per 0.2 m’ and
density (1nd1v/m) of Polychaeta in Yoja Bay.

A 11904 132, A 15904 12%0] £@Hon vwF
EHE57 Aok v 9 S X3 AH 32, 40,
440\ A 22} 17, 17%, 13%°] 283sATh 2 d+H %X
3 A 79, 80, 81904 22} 23, 265, NFCE TS AH
vl Be FE Ut ANGER MAUES 4HE
7P MARETE B4 28 AP w d7Hel AXE
AA 79904 710 indiv/m’e]Qem, 9k U} slde diA= 200
indiv/m’®] & BEXE By}
e, gagke] AMTEF ZHL Avtygez &9
o} MY} v Hieket £ o2 PAH Tk &3

o o

Tt MALEE FAG BX FFE Rolx gloH, Ui
Aoz i v 47 EAA ta & 32 A

ANk R o) FEAANE olN 1.0% o) AAsheE 4
T F 20F01eH, ol A QERF F 45%F A
TH(Table 2). ©] 5 Sternaspis scutata’t Z A 3|l o3l 20

>

r ¢

5.5

s
ol

o

indiv./m’ (13.6%)2 7}%
Ax 23U 2
9.8%), Polynoidae (12 indiv./m’, 8.3%), Sigambra tentaculata
(11 indiv./m®, 7.1%) =22 $-A3} T}

A9 FHFTY EEGEE AHEY, Al $HFQA S
scutata= 7 A HF 6871 A AA 3G oH, 7 Frhe
A 229 ¢ FYGdN & NAEER ZHIAHFig.
& A 249} 37904 ZH2}F 140 indiv./m’, 110 indiv./m’ 2. 2
H3A[ T A2 $HEFR H filiformis= S. scutata®= B8]
Hrpe 7k A7Fox e AL Er) =34t & 3=
2299 AL 803} 849 z+2} 120 indiv./m’E
159t} Polynoidae2] 3%, H. filiformisSt B8 BX¥ 9k

o, ¥ AT AHF G| $E sEAGn)
= A& Tizlf’u A 79904 75 indiv/m’2 71 E3kch
S. tentaculata®] 735, T 4G 1E EFEAE Ho
EVET RN #29) FHARE 4927} A
283 Tharyx sp.8] A% L9 @ 4Ty e
BN e r &3 }9&”4 A7 633} 8ol M 2] A4
T+ 247} 60 indiv/m* S 2 Yebth 283 P. paradoxad)
B, & BA F 340 BHAAN Ao, T2 ¢
qREe w JFHel ML ET} A ekt

sasgon, =

Heteromastus filiformis (15 indiv./m?,

3 7R e A

18 ot

X oot £ e 2
o

o ﬁ Ay gt

X X
rr ml

2 A

AR RFO T2 V2% RS s A,
-AF% Z]4*(Chord Distance) 3.320 A 3719] AT o2 g
g 4 AR & EUd S AL v F9Y9E AT
I, 2813 ¢ YF9S FAHT M2 FEHAKFig. 6).
AR 12 ol Q3 G 48 e v Fugdes

ZF 27 A2 FAE0] o, X5 HAGL Silty clayS

Table 2. Dominant polychaete composed of over 1.0% among benthic macrofauna in Yoja Bay

Dominant species Total density (indiv./m?) % Mean density (indiv./m?) Frequency
Sternaspis scutata 1,760 13.6 20 68
Heteromastus filiformis 1,275 9.8 15 64
Polynoidae 1,070 8.3 12 65
Sigambra tentaculata 920 7.1 11 57
Tharyx sp. 715 5.5 8 49
Paralacydonia paradoxa 700 5.4 8 34
Glycera chirori 655 5.1 8 52
Nephtys ciliata 585 4.5 7 48
Poecilochaetus johnsoni 535 4.1 6 36
Prionospio sp. 405 3.1 5 46
Aglaophamus sp. 365 2.8 4 19
Lumbrineris longifolia 310 2.4 4 8
Tambalagamia sp. 275 21 3 29
Haploscoloplos elongatus 265 2.0 3 24
Notomastus sp. 260 20 3 29
Polydora sp. 225 1.7 3 13
Brada villosa 210 1.6 2 21
Ampharete arctica 185 14 2 16
Genetyllis sp. 135 1.0 2 2
Phylo felix asiaticus 130 1.0 2 16
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Fig. 6. The distribution of station groups (I, II, III) from
the cluster analysis species composition in Yoja Bay.
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Table 3. Comparison of ecological })arameters between station groups. The individual numbers of dominant species are
expressed as mean density (indiv./m”) at each station group. The values in parentheses are the relative percentages of the
faunal groups

Station groups | 1] 11l

parameters
Number of station 27 35 . 25
Sediment
Gravel (%) 0.1 7.6
Sand (%) 1.9 1.6 2.0
Silt (%) 43.7 48.0 42.8
Clay (%) 54.4 50.5 55.3
Mz (8) 8.9 8.6 8.7
Surface sediment facies Silty clay Sifty clay / Clayey silt Silty clay
Total faunal density (indiv./m?) 325 367 483
Taxonomic Group
Mollusca 131 (40.3) 120 (32.7) 30 ( 6.2)
Crustacea 101 (31.1) 57 (15.5) 180 (37.3)
Polychaeta 71 (21.8) 170 (46.3) 206 (42.7)
Others 22 ( 6.8) 20 ( 5.5) 67 (13.8)
Characteristics of polychaeta community
Total number of species 44 60 54
Mean number of species per 0.2 m? 7.1 12 14.5
Mean density (indiv./m?) 71 170 206
Ecological indices
Diversity (H") 1.70 2.07 2.37
Richness (R) 2.35 3.10 3.69
Evenness (J) 0.87 0.87 0.90
Dominance (D) 0.49 0.47 0.38

Dominant species (indiv./m?) over 5%

Heteromastus filiformis 11 16 17
Sternaspis scutata 8 30 20
Glycera chirori 6 9
Polynoidae 6 13 18
Prionospio sp. 5
Paralacydonia paradoxa 4 22
Sigambra tentaculata 10 19
Aglaophamus sp. : 12
Tharyx sp. 12
A5 WPl AT Tharyx sp.o] AFolle HEZFe % (P>0.05), ©| & Aglaophamus sp.= JEFZFI}E= 32
o] FABA(P<0.05)F Hel vHEe] HE FFahes 5o A4 BAP<0.0)E RAFUOH, S. scutata= éé@%ﬂr ou
BA (P<0.05)F HAFATt A HBA (P<0.05)8 HFUT)
AT e v 479 257) Aoz BE HALS
2 HHE AT Silty clayd o E AHE g Aoz nl &t
Uebsth A AEEE 483 indiv/m’ o2 7Y e, Azluke] ANFE £ EAL uk Berelo] g4 §99)

OEFFF $EToR SHRLT, ATERGE 2929 olabd, T4 Bade] strdoae AausR
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HHY, SUTFE 4502 Yeigdon, ML E 206 FYEE Ao AT} o St AXEE BT
indiv/m’2.2 T2 HHFo vs] &) AhAFS A4y AL T = 387 indiv/m’ .2 Vet oem 34 117] AHE
Ho, & Aol b8l st FE0] l':% MY ER oz ZARE AFHLim et al,, 1991)0 A4 ¢] B4 d =
53 XA FHE o2 e $HFE P paradoxa® 388 indiv./m*2Fe] A9} ALY TE B AFA AEE
BAMAEEE 22 indiv/m’ S 2 7HF Bo] 283tgen, s 9 $HFS AR, Al $382A A2 (Scapharca
scutata, S. tentaculata, Polynoidae, H. elongatus, P. johnsoni subcrenata) & AT 437 AHANA gy, 3
5o o Yehdtk ols $AFH A8 guel 4 Aol P MHEEE 12indiv/m’eR T FYA AR
FEAE AHEW, QRE B33 34 naFoy AN JAFHoR AT A, BA Lim et al
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Appendix 1. Number of individual of the macrozoobenthos at Yoja Bay

Species \ Sts.

1

2

3

4

5

6 7

8

9

10

11 12

13 14 15

16

17

18

19 20

POLYCHAETA
Aglaophamus sp.
Ampharete arctica
Amphicteis gunneri
Amphisamytha japonica
Amphitrite sp.
Anaitides sp.

Aricidea sp.

Bhawania sp.

Brada villosa

Chone teres
Cirriformia tentaculata
Clymenella koreana
Diopatra sugokai
Dorvillea annulata
Euchone analis
Eunice sp.

Genetyllis sp.

Glycera chirori
Glycinde sp.

Goniada japonica
Haploscoloplos elongatus
Heteromastus filiformis
Inermonephtys inermis
Lagis bocki

Laonice cirrata
Lepidasthenia sp.
Loimia medusa
Lumbrineris heteropoda
Lumbrineris japonica
Lumbrineris latreilli
Lumbrineris longifolia
Lumbrineris nipponica
Lygdamis giardi
Magelona japonica
Magelona sp.
Marphysa sanguinea
Micropodarke sp.
Neanthes sp.
Nectoneanthes oxypoda
Nephtys caeca
Nephtys ciliata
Nephtys oligobranchia
Nephtys polybranchia
Notomastus sp.

10

40

10
25

10

10

5

15

20

25

15

10 5

20
15 20

10

5

15

15
5

10

5 10
5 15

10 10 5
10 5

10

15

10

40

10

15
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Appendix 1. continued

Species \ Sts. 21 22 23 24 25 26 27 28 29 30|31 32 33 34 35 36 37 38 39 40

POLYCHAETA
Aglaophamus sp.

Ampharete arctica 1
Amphicteis gunneri
Amphisamytha sp.
Amphitrite sp. 1
Anaitides sp. 1
Aricidea sp. 1 1
Bhawania sp.
Brada villosa 1 1 2
Chone teres
Cirriformia tentaculata 1 1
Clymenella koreana 1

Diopatra bilobata 1
Dorvillea annulata
Euchone sp.
Eunice sp.
Genetyllis sp.
Glycera chirori 5 &5 2 1 2
Glycinde sp.
Goniada japonica 10 5 1 1 1
Haploscoloplos elongatus 5 5 2 5 1
Heteromastus filiformis 30 80 2 3 3 4 4 2 1 1 13

Inermonephtys inermis

N = o a a
-
-

Lagis bocki 5 1
Laonice cirrata 1

Lepidasthenia sp. 1 1
Loimia medusa
Lumbrineris heteropoda 1 1 1 1 2 1
Lumbrineris japonica
Lumbrineris latreilli
Lumbrineris longifolia
Lumbrineris nipponica
Lygdamis giardi
Magelona japonica 1 1
Magelona sp. 1
Marphysa sanguinea 5 1 2
Micropodarke sp. 2
Neanthes sp.
Nectoneanthes oxypoda 4
Nephtys caeca 1 1

Nephtys ciliata 6 2 4 1 3 1 3 3 5 3 2 4
Nephtys oligobranchia
Nephtys polybranchia 3 2 1

Notomastus sp. 15 1 5 3 1 1 1 1 2 2
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Appendix 1. continued

o
ofp
s

r>
r 0
e
2
o
e

Species \ Sts.

41

42 43 44 45 46 47 48 49 50

51

52

53 54 55 56

57

58

59 60

POLYCHAETA
Aglaophamus sp.
Ampharete arctica
Amphicteis gunneri
Amphisamytha sp.
Amphitrite sp.
Anaitides sp.

Aricidea sp.

Bhawania sp.

Brada villosa

Chone teres
Cirriformia tentaculata
Clymenella koreana
Diopatra bilobata
Dorvillea annulata
Euchone sp.

Eunice sp.

Genetyllis sp.

Glycera chirori
Glycinde sp.

Goniada japonica
Haploscoloplos elongatus
Heteromastus filiformis
Inermonephtys inermis
Lagis bocki

Laonice cirrata
Lepidasthenia sp.
Loimia medusa
Lumbrineris heteropoda
Lumbrineris japonica
Lumbrineris latreilli
Lumbrineris longifolia
Lumbrineris nipponica
Lygdamis giardi
Magelona japonica
Magelona sp.
Marphysa sanguinea
Micropodarke sp.
Neanthes sp.
Nectoneanthes oxypoda
Nephtys caeca
Nephtys ciliata
Nephtys oligobranchia
Nephtys polybranchia

Notomastus sp.
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Species \ Sts.

61

62 63 64 65 66 67 68 69

70

7

72 73

74 75 76 77

78 79 80

POLYCHAETA
Aglaophamus sp.
Ampharete arctica
Amphicteis gunneri
Amphisamytha sp.
Amphitrite sp.
Anaitides sp.

Aricidea sp.

Bhawania sp.

Brada villosa

Chone teres
Cirriformia tentaculata
Clymenella koreana
Diopatra bilobata
Dorvillea annulata
Euchone sp.

Eunice sp.

Genetyllis sp.

Glycera chirori
Glycinde sp.

Goniada japonica
Haploscoloplos elongatus
Heteromastus filiformis
Inermonephtys inermis
Lagis bocki

Laonice cirrata
Lepidasthenia sp.
Loimia medusa
Lumbrineris heteropoda
Lumbrineris japonica
Lumbrineris latreilli
Lumbrineris longifolia
Lumbrineris nipponica
Lygdamis giardi
Magelona japonica
Magelona sp.
Marphysa sanguinea
Micropodarke sp.
Neanthes sp.
Nectoneanthes oxypoda
Nephtys caeca
Nephtys ciliata
Nephtys oligobranchia
Nephtys polybranchia

Notomastus sp.

- W =

22

15 30

24
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Appendix 1. continued
Species \ Sts. 81 82 83 84 85 86 87 Sum
POLYCHAETA
Aglaophamus sp. 3 7 5 365
Ampharete arctica 1 1 185
Amphicteis gunneri 1 80
Amphisamytha sp. 20
Amphitrite sp. 1 20
Anaitides sp. 35
Aricidea sp. 40
Bhawania sp. 20
Brada villosa 210
Chone teres 10
Cirriformia tentaculata 25
Clymenella koreana 1 15
Diopatra bilobata 3 4 90
Dorvillea annulata 5
Euchone sp. 120
Eunice sp. 25
Genetyllis sp. 135
Glycera chirori 4 1 1 2 2 665
Glycinde sp. 1 1 70
Goniada japonica 95
Haploscoloplos elongatus 270
Heteromastus filiformis 5 3 1 24 24 3 3 1,280
inermonephtys inermis 1 10
Lagis bocki 1 25
Laonice cirrata 30
Lepidasthenia sp. 2 1 90
Loimia medusa 5
Lumbrineris heteropoda 110
Lumbrineris japonica 25
Lumbrineris latreilli 10
Lumbrineris longifolia 2 4 3 310
Lumbrineris nipponica 10
Lygdamis giardi 5
Magelona japonica 3 1 75
Magelona sp. 1 20
Marphysa sanguinea 1 60
Micropodarke sp. 10
Neanthes sp. 1 30
Nectoneanthes oxypoda 75
Nephtys caeca 55
Nephtys ciliata 1 1 1 585
Nephtys oligobranchia 30
Nephtys polybranchia 95
Notomastus sp. 260




