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Abstract This study investigated characteristics of spatial distributions of dominant species in the Korean
coastal waters of the Yellow Sea using data from macrobenthos community and benthic environments observed
in 71 stations from 2015 to 2020 provided by the National Marine Ecosystem Monitoring Program. A total
of 1,408 species of macrobenthos appeared in the coastal waters, and annelids show the highest occurrence
proportion among the macrobenthos. Most of the annelids showed a wide habitat distribution from Gyeonggi
bay to Jindo. However, Dispio oculata, Prionospio rugosa, and Potamocorbula amurensis only occurred in the
estuary and bay areas. Spatial distributions of macrobenthos communities were mainly divided into four station
groups: the Gl group distributed over a wide range from the Incheon coast to the Yeongsan River estuary,
the G2 group occurred in Gyeonggi bay and estuary areas characterized by muddy sand sediment, the G3 group
occurred near Taean Peninsula characterized by sandy sediment, and the G4 group occurred in southwestern
sea areas of Jellanam-do characterized by muddy sediment. Heteromastus filiformis and Nephtys polybranchia
were dominant in the G1 group, and Dispio oculata was prevalent in the G2 with high density. Sigambra
tentaculata and Scoletoma longifolia were dominant in the G3 with a lower number of species and density
of macrobenthos than other groups. The G4 group was dominated by Prionospio bocki and Notomastus
latericeus.
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HEAsE B3 A= Aot s
73 g Brisked 8% 938E itk s
A5 E&=E AA) sk AAE %% 25| =
H o2 el vlsf ols/dol &
M)A B sl oo Mk w 4185} (Pearson
and Rosenberg, 1978; Snelgrove and Butman, 1994),
FEEYAE 32 FEAAEE Bk 1 BAEAE 7
A3 Qlo] F2H HEE 2 whddith o] iR A
AeE B4 &8l st B= 17 E 7l A
A2 o]-gE| 31 QJTtH(Dauer et al., 2000; Warwick et
al., 2002; Ysebaert et al., 2002). E3F E2131114 of
A A4S B 8RR R fU)E EelE SXA

7] (Volkenborn et al., 2007), 0|24} WHo|ZF
o7 A s HolakgolA Fagh s
i (Sokolowski et al., 2002).

HEATES okt AAEE el
= Aer guzlen, 53] EAE Y= 771
=%, 713E w29 Ut dvdE Hol AA]
Tu SAEEE AXste 52 AR BuES)
THGray, 1974). 71 & 4, A5 97, F71E TF
—4 2o B7nel w3k AL nAL Ao o

7 QJthMillet and Guelorget, 1994; Lim and Hong,
2002; Ysebaert et al., 2005; Sousa et al., 2006; Ryu
et al.,, 2011; Kim et al., 2022).

eyt @ AAEE gk At 270, Rk
3, st 9 e 5 At <K Shin, 1995; Shin
et al., 2001; Paik et al., 2007; Lim, 2015; Kim et al.,
2016; Lim et al., 2016; Yoon et al., 2017; Bae et al.,
2017; Seo et al., 2017), 58] &S, thESAH| st
+(Choi and Koh, 1988, 1989, 1990), &&= <2t
(Choi et al., 2002; Kang et al., 2019) 5 t}st x| &
3t ollA] SaEgict Aol sleatd gl
7 SR A FREAP S ARE FET HFAA
% 2A Asshe B4 B4 Bt dvE
S L] ATHKim et al., 2021; Lee et al., 2022; Kim et
al., 2022).

2 Aol = et el Atoll AAeh= tiE
XW TE AT S SATY FEE ARE
Algstaxt gt olEd AR= vt Akl
XA S olafistal s ol o A A4
A W3l A& 93 72 ARE F8E 5 U
Zolct.

rir

=~

FEluel el AgtellA AAlshs @AM sE o
Aot i 9 T AEA s 545 1o
st7] 913l sjdeAE T EolA ATk =7 G
A FAP F 201595E 202007HK] &l 9t 71
N AR AR 71465, 88 T 2AK2, S, 8, 11
Ao A= AT HHEE A=E TS
CHFig. 1). S7H AR A SR2AblA B2 2 2t
WP AAGES SfFpARolA TLAIRE ‘7l A
B A FHAR ZARRA O TAIE AR o whet
S olct. HHEF BE AL fgatrolA
IAE HFBAFYAR N wheh Al
AP A T=ES A-HA] 0.1 i AHY7]E ARE-sHH
AA 33 kR YA = ZF YR E EHHELS v
5 A5 1| mAE ARgste] oA A2 &

= AlFsto] £t 3 10% 54 =2+ Q“"“Oi
g%tk AN dPAATES ERTEE A
Helglom fPAAsE F FdeE AdsE 2
A5E, F0ERe fRduFor F S22, 1

olo] BFTE Aol wet bsd 49l @A w27t
o

ARt wEbA] FdEUE ok
27 £& w18 4 o), FE JAANER B
Ho| B2 37]%H 7-9-+= World Register of Marine
Species (WoRMS)E 7|02 WS 5U3t &, =
of ot A e FHEsIch tRAAEE]
%&%6& XW.J U7} =& u1 g_ x]—x]o]——‘: /\PH

gl

og 2o otk AR FOEEL 45
Exego uet 23 E 4= JI(Ryu et al., 2011; Lee
and Ryu, 2018), =43} GE1u), 57 &3 (Pearson
and Rosenberg, 1978; Choi and Koh, 1988; Lee et al.,
2014) T AA1A gAEA0] AAXEEY SRR
FFS v Fa3t 99loa HAE -yt
At NIAAEE F7HEE(Lee et al., 2022) A9
A 4, g84, fr1EEe] dE3AAsE 33t
Hxet YT AWAHE 2= AR Kusigr o
ohA 2 Aol e AT E +8F0] 28T A4
o] 7 @ e HE A5t 359 A4A
A EARE wofstat shlck 2 AdE dEAAE
2 7z e —E—:Th 9 vns QA Al A=
= gotglom, HijEA
1 FA=E
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Figure 1. Long-term monitoring stations of the National Marine Ecosystem Monitoring Program operated by
the Korea Marine Environment Management Corporation in the coastal waters of the Yellow Sea

e Bray-Curtis similarity S AR89 B
ZH(average linkage) 2 42| % (dendrogram)S 24
shleh. JyEA 23 72 ZRto] == 710
3= £& Hotslr] 98] Similarity percentage
(SIMPER)&-A1S AA5H3IT). ¥]&4] 2 SIMPERE
A& PRIMER v.62 o|8-51%/T}.

3. 2 1
3.1 HEXMSE MAX| EEeint 28 SUER

7SR A FReAr AR F et S 71
A HERHE BAT AT BF SAL 1965110 m,
HAE JuRAS AL 59.5427.7%, HEFIF
31.7423.4%, YA 6.5£5.2%, B YEs 3.6£1.6
@, Z57)€A(TOC, total organic carbon) TS
0.4£0.3%, ZFAZTH(IL, ignition loss)2 3.7+1.8%=

byt AP EES A7 T E T =
A EE 50%0)1/ o8 YERgG o, Fagt o)
o2 fffE Ydshko]l o &2 Zle® U
(Fig. 2). TOC®} 782 AdET} o}t
A H w2 s=E 2ok

el Akl AAlsHs d@AAEE ARE AT
A 7170 ZHAA E8 WFAAMTES 157 £
FoollA F 1L,408F0|ct EFaEE BH 35
Bo| 485F(34.4%)2 F57F 7 ©oka, AREE
(411, 29.2%), AAEE(359F, 25.5%), 20573
%, 52%) o2 YERT (Table 1). AT Hdt A
A 2 157+1,875 ind./nf, 149-9,902 ind./m? ¢
2 Ueigon, ERsd AdEE dg5E0l
1,264+1,069 ind./m’ (58.6%)% 714 =91, AXEE
(4314625 ind./m, 20.0%), SIAS= (2804286 ind./nt,
13.0%), oS5 (110£198 ind./ms, 5.1%) <02 &
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Figure 2. Spatial distributions of sand (A) and TOC (B) contents (%) in sediment in each station of the National

Marine Ecosystem Monitoring Program

Table 1. Number of species and density of the major faunal groups of macrobenthos in the coastal waters of the

Yellow Sea
. Stations Mean Range of Total Mean
Stations . . Range of
of occurrence of non density density no. of no. of species
-occurrence (ind./mz) (ind./mz) species species P
Mollusca 71 0 280+286 13-1,391 359 27+18 4-116
Annelida 71 0 1,264+1,069 89-5,501 485 96+49 24-250
Arthropoda 71 0 4314625 10-3,931 411 41432 3-171
Echinodermata 70 1 110£198 0-1,156 73 7+£5 0-27
Total 71 0 2,157+1,875 149-9,902 1,408 182+104 41-586
Foloich EdFT BIAHEEE BV B (donides oxycephala), 7h=MERA % ©l(Notomastus
QHbE Q1 Sjodut G, AQk A Ar) Sfol A latericeus), IRFETAX| Fol(Scoletoma longifolia),
A UEbaL, BEEE A= QI ol A o2 B L2 ARG ol(Prionospio japonica), 2H2A5

gz oz v ettt (Fig. 3).
32 HEMMSE SESZ0| MAX| 82 ¥ Sz

Fo AAUE $EFoRL dyEEe g
A o|(Heteromastus  filiformis), A=AXF

AR o) Ampharete arctica), WIEZRR| GO H Mediomastus
californiensis), ‘ZHMS7NR| 0| (Nephtys polybranchia),
QTR Y o(Sternaspis  scutata), AZEFTEEM
MR o|(Sabellaria ishikawai), 77N F O Sigambra
tentaculata), QA5=2 MLASZ7N(Potamocorbula
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Figure 3. Spatial distributions of the number of species (A) and mean density (B) of macrobenthos in each station

of the National Marine Ecosystem Monitoring Program

amurensis), O}7|RFEHZIN(Theora lata) S5°|3Th
(Table 2).

YHANEE AR BAAT F 20 SHE 205
AR, FEUE, HA4 2 SN o o
Pri(Table 2). ZANEA} 27 et SHES H
filiformis (98.6%), S. tentaculata (94.4%), N. latericeus
(87.3%), N. polybranchia (87.3%) 2.2 UjH& 34
B8] tussl Ashe Ao et

JPAASE ST i BHY=E 3-6 09
yapd E24, 4 20 m o], TOC ¥ 0.15-
1.00% oy i elellA MAlst= Ao & Lebdth(Table
2). a2} JAlsES] HYASZINP. amurensis)=
|t 13 m o] o] 2 =4l WL ATE A2et= A
o2 Ueh} o2 23} oA 2jo|E Bt fiiE &
AEo AAA EHE TOCE | 1.0% o|W= et
WOou, D. oculata, P. rugosa’= Th2 SHEHT} A
47 TOC %57} o %A vepge.

HRANEE F AR U7 40 ofsh By
AT AEHE T & 3FOE, F2 7 AR
oA =& MAUER &35}t 4. oxycephala, P.
Jjaponica, Ogyrides orientalis= EFGTH UZ (o
478 40 oolArt AAlshs T T 2T2E, T
lata, Prionospio rugosa® UERGTE 1 9] 1w e}
AZ BRAA A £2 F 15502 et 7
3wk,

F2 $HEE) LT WS My, Aoz
Fge SRNELE B $E UYEE A
Sfiliformis 2 A e QTR E JFx HA7tx] glFiE %]
Ao A EHBF O, S. tentaculata, N. laterzceus, N.
polybranchia, M. californiensis, S. longifolia 5 )%
£ AT ES 5 AR BxE Byt (Fig 4). ¥
W AZMRA|FHo| R D. oculata?} P. rugosa, HEAS
27 P. amurensis= W WEH st AR =3tE
AoA BHHe BRE Hol Ao eyl

RS o Ry B TS
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Table 2. List of dominant species of macrobenthos identified by the occurrence numbers (frequency) and mean

individual numbers (density), and their habitat characteristics range of gran sizes, water depth, and TOC

. Mea}n Sedimentary preferences (@) Depth TOC range
Species name density Frequency Range o
(ind./r) Sand Sandy mud | Mud (m) (%)
Heteromastus filiformis 133 70 2.8-5.4 11-20 0.25-0.75
Sigambra tentaculata 36 67 2.9-5.5 11-19 0.25-0.75
Notomastus latericeus 157 62 2.7-4.5 11-21 0.2-0.5
Nephtys polybranchia 44 62 2.7-4.4 12-20 0.2-0.55
Mediomastus californiensis 100 59 2.6-5.1 10-20 0.15-0.60
Scoletoma longifolia 67 58 2.9-53 9-21 0.25-0.55
Theora lata 83 57 3.9-6.5 10-18 0.40-0.95
Sternaspis scutata 45 57 3.1-5.3 11-20 0.25-0.75
Ampharete arctica 140 51 2.9-5.7 11-18 0.25-0.60
Prionospio bocki 74 50 2.5-43 12-22 0.20-0.50
Prionospio japonica 60 42 1.4-4.0 7-16 0.15-0.55
Aonides oxycephala 175 41 1.8-3.0 12-21 0.10-0.30
Sabellaria ishikawai 201 37 2.7-4.5 12-22 0.20-0.50
Photis longicaudata 70 36 2.6-4.9 12-16 0.25-0.50
Amphioplus (Lymanella) japonicus 181 33 2.7-5 13-19 0.15-0.45
Ogyrides orientalis 90 31 2.6-3.0 10-16 0.15-0.40
Echinocardium cordatum 192 22 2.8-3.5 11-19 0.30-0.50
Dispio oculata 1,296 11 2.3-5.8 8-21 0.20-1.45
Prionospio rugosa 207 10 4.2-6.4 8-17 0.40-1.35
Potamocorbula amurensis 555 7 1.4-5.7 9-13 0.20-1.00
F filiformis
- Nephtys poly
- Theora lata )
Sternaspis scutata
_ : Ampharete arctica
], = > _ Pri pio bocki
125.00 °E- < - : ': nosp :r,_
—— q > ia ishi
< — < > Photis
< — > | Amphioplus (L p
L > < —> Ogryides orientalis
< > <mmmm)> | Echinocardium cordatum
’ < — <mmmm)> | Dispio oculata
% 9 < —> Prionospio rugosa )
126.00 °E - “ <> oh. Potamocorbula amurensis
127.00 E 0 50 100 km
- 34.50 °N 35.50 °N I 36.50 °N I I

Figure 4. Habitat latitudinal habitat ranges of dominant species of macrobenthos identified by the occurrence

numbers and mean individual numbers
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Table 3. Characteristics of the benthic environment and dominant species of macrobenthos of each group identified

by the cluster analysis in the Figure Sa

Spio filicornis

Synidotea sp.

Spio symphyta

Prionospio rugosa

Gl G2 G3 G4 G5
No. of samplmg 6 1 5 14 )
stations
Sediment type muddy Sand muddy Sand Sand sandy Mud Sand
Mean fqr)a)m s1ee 3.57+1.49 3.98+0.83 1.400.97 4.49+1.57 2.30£0.41
Gravel (%) 2.08+4.61 2.3242.66 3.04+5.05 2.83+6.22 0.95+0.40
Sand (%) 63.12+27.21 54.83+15.14 91.35+10.34 38.66+24.74 85.00+9.44
Silt (%) 29.28422.61 35.25+13.60 4.42+8.40 47.74+22.94 11.46+8.45
Clay (%) 5.54+5.08 7.6242.41 1.1942.32 10.77+4.91 2.60+1.39
TOC (%) 0.42+0.27 0.56+0.13 0.12+0.10 0.54+0.25 0.35+0.13
Igm“(‘f;)LOSS 3.4541.62 431+1.04 1.29+0.85 5.16+1.57 2.3040.61
(V)
Depth (m) 17.36+9.70 17.53+7.52 39.13+11.09 21.83+10.05 22.64+2.76
Mean density 1.813+1,348 2,134+1,423 2,833+2,423 2,338+1,986 6,382+3,520
(ind./m")
No. of species 1,094 882 424 877 384
Ampharete arctica Dispio oculata Potamocorl?ula Notorrfastus Cumacea indet.
amurensis latericeus
Amphioplus
H ST
ete'r‘oma'v " Heteromastus filiformis Synidotea sp. (Lymanella) Dispio oculata
filiformis ; .
. Jjaponicus
Dominant Gnorimosphaeroma Aonides
species Sabellaria ishikawai | Praxillella affinis |Prionospio japonica . oxycephala
Notomastus Mediomastus Notomastus . Notomastus
. e . Arcuatula senhousia .
latericeus californiensis latericeus latericeus
chinocardium Sabellaria ishikawai Galathowenia Lygdamis augeneri Barnea sp.
cordatum oculata
G6 G7 G8 G9
Sediment type sandy Mud muddy Sand Sand sandy Mud
Mean grain size
6.10 3.61 1.70 5.43
(@)
Gravel (%) 0.00 0.23 0.00 0.96
Sand (%) 17.00 61.97 98.73 22.50
Silt (%) 66.95 29.45 1.22 65.02
Clay (%) 16.07 8.37 0.07 11.53
TOC (%) 1.23 0.64 0.10 1.02
Ignition Loss
8.93 3.68 1.33 5.24
(%)
Depth (m) 16.00 7.90 9.80 7.10
Mean density 770 7,643 464 4,027
(ind./m")
No. of species 80 96 69 204
Bal lossus Pseud. i1l
@aAn0gLoSSUS Seuaop 'omml “ Asychis pigmentata | Prionospio paradisea
carnosus myriops
. Heteromastus Potamocorbula Joannisiella . . .
Dominant . . . L Prionospio bocki
. filiformis amurensis cumingii
species

Lagis bocki

Capitellidae indet.

Cossura sp.

Photis longicaudata

Naineris laevigata

Prionospio japonica

Ophelia assimilis

Aphelochaeta sp.
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Figure 5. Dendrogram derived from the cluster analysis,
species composition of macrobenthos (A), and

A 28T L0665 2= 7P Wtk AR
e slofal 52 eler] $ia) SIMPER £
g B AT 7101 S0%E Zhek 4]
S Fo BEBR| LS AL FolHereromastus
filiformis), SWZAR]F o) (Nephtys polybranchia),
QETZNR]|H O] (Sternaspis scutata) ‘522 LERGTH
(Table 4). 47 G2 2719 W2 2 27 et
At 2Al 1 Aoz ZR 12 FAEEHUe
W ZEEL 10438, Bk AAUE 4219+1,632
ind/me 2 Ueldth £Q 7jolZEo g 3580l H
filiformis, Mediomastus californiensis, AA|s=2] o}
7Vt 2N (Theora lata) S22 YEGTH ™
G3= Alol Bat 39 mE o2 At vls) 2,
APEREEo] et 90% ol AHER FAENCeH
YA & oldHE HHEE QI Ao figth &
HE4= 235%, Ho AAUEE 8674526 ind./m'E
o2 ATl vls] RA vEth 8 7|ojF A

4

station groups (G1~G9) identified by the similarity of
spatial distributions of the station groups (B)

Sfiliformis, IR A X Fo|(Scoletoma longifolia),
ELAR| o) (Sigambra tentaculata) 522 FERGE
oh AHTE G G A0, AE A A 1370
2 A= en, HE o] 40% o4, Bd Y=
45 @09 YA HARYo R Yeth &d854= 877
%, W AAYUE 2,388+1,986 ind/mE UERgTH A
At 71oF o7 = AR o) (Prionospio bocki),
7V=a1 8| HE A o) (Notomastus latericeus) SO 2
vebgth ZRT G5= A155et 95 E QI Wo5et
Wo6 = 7] BHom FEGon, Hyt Hef ko]
80% oL, Hat 2.3 @9l I AMH EFAto = 1}
Bt EdF5 3845019 o, H AAdEE
6,382+3,520 ind/m’2 TFE Ao vla] AAUE=T}
- =kct FQ 7]9)E = Aonides oxycephala®| 7]
o7} 4%z TFE FSe] vls) u|S: %A Lpebgte.

2 AH3 182 WA Pt FRELS G

(W16), G7 (W25), G8 (W51), G9 (W7D)o|Rtt. A4
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Table 4. Main contribution species above 50% of macrobenthos characterizing each group in Figure S5a. The SIMPER

analysis estimated the contribution

Group Average similarity Species Contribution (%) Cumulative (%)
Heteromastus filiformis 19.48 19.48
Nephtys polybranchia 10.35 29.83
Gl 51.3 Mediomastus californiensis 10.25 40.08
Sternaspis scutata 9.57 49.66
Sigambra tentaculata 9.45 59.11
Heteromastus filiformis 25.08 25.08
Mediomastus californiensis 10.21 35.29
G2 58.2 Theora lata 8.38 43.67
Sigambra tentaculata 7.92 51.59
Nephtys polybranchia 7.37 58.97
Heteromastus filiformis 36.23 36.23
Sigambra tentaculata 19.6 55.83
G3 54.0 Scoletoma longifolia 12.18 68.01
Sternaspis scutata 7.62 75.64
Theora lata 5.8 81.44
Prionospio bocki 25.74 25.74
Notomastus latericeus 18.1 43.84
G4 50.3 Heteromastus filiformis 16.72 60.56
Mediomastus californiensis 15.08 75.64
Nephtys polybranchia 8.79 84.44

@ S Y G6% Y HAgeR Wi

Balanoglossus carnosus, 8552 Spio filicornis,
Lagis bocki -5-°] 933ttt 74 3]7_fw°ﬂ A 67

WA EEeR Q1R Ao Pseudopotanilla
myriops), NHASZN(P. amurensis), 552 Hd)
(Synidotea sp.y5o] ST, G8E §-w0} B
= Aolol] IaIAem BeFHEol 0% o4l A
oL, Ff SHBL AurolthLpRAA Hol(Asychis
pigmentata), ‘=FE=Z7N(Joannisiella cumingii),
SAX G RUSpio symphyia) 5] 45Tt B
ot} el Alolol SIAle GO AW HAA
o2 FFEES Prionospio paradisea, Prionospio
bocki, Prionospio rugosa®} 72 AZAAHo|77 &
Haloltt o] 47l AHSL o= HHzo] e oA
% 240] 0 548 nolrk

A3k sffoll Al A4lahe A N5 S

o ol saEEol Axsidon], 1 2
F7F =& 22 nE|HENAHo|(Heteromastus
ﬁllformzs)i YElST) H. filiformis«= EX&E YA7H
Aot 712 Bl 2o Aofold] £o AAY
T2 £93ts £o2 H 5 tHGrizzle, 1984; Lim
et al., 2006; Jang and Shin, 2016; Lim et al., 2019;
Lee et al., 2022; Kim et al., 2022). =] Ao =

Fojo wohe] R mg, 2ok, sreelAl o
A HA BEsE= Aoz HIEQtiKhim et al,
2021), E3t sele] §71% Fako] 2L FolA] *
= P BIE eRigos du sloo
HAUES} HAE 5718 Sk o) ApA S
oJtiLim et al., 2006; Jang and Shin, 2016; Lim et
al,, 2019; Lee et al, 2022). & IoA= TOC
0.25-0.75%, BHUE 2.8-54 @ LA HHAboA
22 2USHE L Wol MY AT} fARE A4
Ao] §7) E4e melth e we TOC ghel W
el H. filiformis 2] AAL=E7} =AY, =2 TOC
el WMol AMAYUEsE e A= 9lof(Kim et
al,, 2022), §71E3 EH3 ol tE a1 FF
of &3t 712 AFyF gt Ao=Z woHn
ESLAR| o1 F(Sigambra tentaculata), 7= E71X]
HO)(Notomastus latericeus), ‘FIM=7NX]H O|(Nephtys
polybranchia), 7IA253AR|H 0| (Scoletoma longifolia)
= TOC ¥ 1.5% oJuf, BHYUE 3-5 ¢ YA H
Ao F2 Edstgon, 3 A Ho| b
BEEE Hol= Fog Yelyth E3] S longifolia=
H. filiformis©] &8z AA2A 2} FARHA B2 |
HAE Holal, 4ol 72 AYoAE &dsl= AL
2 H1EQoKHKim et al., 2022). T3+ ¢}t 3]
o ol thR-E s Fa dF A, A= 2F
A5 Hol= At MM E =2 AAUER &3
ot= Ao 2 A FHTHLim et al., 1992; Shin, 1995;

N ook

ol



24 A4E - =

Lim et al.,, 2016; Khim et al., 2021).
2R Holx F Z(D. oculata, Prionospio
rugosa) T YANSZIN(P. amurensis)~ 737|9F Y=,

T2 QA elelolut FRelo] e $HF}
FREUT. ABAAFOIF P. rugosats TL S
WAREgeld 22 Fdsgon, B4 G4 5
FolH ARHOR AL ACR Uehdth D
oculata®} P. amurensis= Z3dRIEX= X0t 4o
&, AR Ydo] S A &3 RlIES} A
A E7L =4 Yehbs Aog B uEoHKim et
al., 2022) D. oculata= F2 37} 3o A 435}
T 222lo] ekL. Aletolut b BlTLofA] AstH o =
3

=

AE S h

EAS HQItHLim et al., 2019). P. amurensis
feliel 29 S shpeiold sk Fos
o) o 71500 QAN T AU
wolu], 3] 37 shpelol A F
& 5f OﬂE]{Chm and Koh, 1994; Lee and Ryu,
2018; Lim et al., 2019). weba] 9] Al £ $24]0]
&2 skt B v USY UE Ee AE AL

g 2 HEse] R ANUER ST Aow

5 22

2 A= vt FejactolA AAsks diE A
AMesw THFERY F2EE mofstal SHFY ¥
iz ARE AlFstaxt Q). et B4
G AN TE ARe NFRHE TN 53
= A7 E A FERAP F 2015EE 2020
U7tz Aas 4x, BAsgch oot 4]

6.3~61.5 m, E|&&E HA4YxE 0.1-6.9 @, TOC 0.05-
132%9] chaket 4417 7o FaEo] glow, of
PHNEE FESFE 1408%, BF ANUE:
2,157+1,875 ind/m'2 SFE50} AHAUE 2= 35
5820) uFo] £otth YFANEE BEES0} A4
ML A7)e R sjeln @, Aok AE
B A A sjodel A ok Raju WAk ol
2 A gelen Yol 95§
£ ks Rol g, 4

S TI= .
%*%7/3 A& o) F(Dispio
rugosa)gl— A Z W (Potamocorbula
amurensis)= JqF B 311 QoA F2 &35}
At

HFAM =
2 QAL E

oculata,

Prionospio

TS $AF 24 et 24 A
QA S W Fapeietel

[N D)
loﬂr&%
T
o &
imw
ot fH ¢
Tidl
18 Ir
SRl
28
L o
% %5 >
*; &
O "
010{ N
m N
ro - H
=

NI

B

_?l’,

lformls N polybranchla M. caltfomzensts =
Fleisto] Ao ZEsAT, W ST ok
LN A(D. oculata, P. rugosa, P. amurensis), gt
oHQﬂ(H. Sfiliformis, S. tentaculata, S. longifolia), %
ghd = A A(P. bocki, N. latericeus), GS%= 3l
(4. oxycephala)®] ZF AL o &FFTxA B
w oheh HAAE B, ARl 451 o A
EECINES ¥ ¥ R SERIE P EEREE

2 AT HAT s sl wE e o
QoA P AMTE SHFES A4 HE AT
ATk AASAHIE & WYt HFAAT=
T2 AAA 2T A4 Helo] gt AEA st
AEE 35 A%k sl AAPHA A3 A
e 7E ARE EE 5 S ALE VYEH

° Mo &
0‘1‘1\

m{m Y Jg 4>

6H ok¢*&$ AHeo sjgFaatatslr)s

71" 78 7} Z1ed
(2021- 0427)’ ‘AHEIJ Tl sfjored 2 AefAE
2] A3/EH2014-0257), ‘272 7l 7|53 &
28 FotRA 7]1eNHH(2022-0526) A Al XY
o} a5t lE Ut

mlo o

Hn2s

1. Bae, H., Lee, J.-H., Song, S.J., Park, J., Kwon,
B.-0O., Hong, S., Ryu, J., Choi, K. and Khim, J.S.,
2017. Impacts of environmental and anthropogenic
stresses on macrozoobenthic communities in
Jinhae Bay, Korea. Chemosphere, 171: 681-691.

2. Choi, J.W. and Koh, C.H., 1988. The Polychaete
assemblages on the continental shelf off the
southeastern coast of Korea. The Journal of the
Oceanological Society of Korea, 23: 169-183.

3. Choi, JW. and C.H. Koh, 1989. Polychaecte
feeding guilds from the continental shelf off the
southeastern coast of Korea. The Journal of the
Oceanological Society of Korea, 24: 84-95.

4. Choi, JW. and C.H. Koh, 1990. Distribution
pattern of polychaete worms on the continental
shelf and slope of the East Sea (Southwestern Sea



10.

11.

12.

13.

14.

Sefufet o) clote] A4Sk HAANER SHE] BUHLE 54 25

of Japan), The Journal of the Oceanological
Society of Korea, 25: 36-48.

. Choi, J.LW. and Koh, C.H., 1994. Macrobenthos

community in Keum-Mankyung-Dongjin estuaries
The
Journal of the Korean Society of Oceanography,
29: 304-318.

and its adjacent coastal region, Korea.

. Dauer, D.M, Ranasinghe, J.A. and Weisberg, S.B.,

2000, Relationships between benthic community
condition, water quality, sediment quality, nutrient
loads and land use patterns in Chesapeake Bay.
Estuaries, 23: 80-96.

. Gray, J.S., 1974. Animal-sediment relationships.

Oceanography and Marine Biology: An Annual
Review, 12: 223-262.

. Grizzle, R.E., 1984. Pollution indicator species of

macrobenthos in coastal lagoon. Marine Ecology
Progress Series, 18: 191-200.

. Jang, S.Y. and Shin, H.C., 2016. Differences in

the of Macrobenthic
Polychaetes from Farming Grounds and Natural

Community  Structures

Habitats in Gamak Bay. Journal of the Korean
Society for Marine Environment & Energy, 19:
297-3009.

Khim, J.S., Lee C., Song, S.J., Bae, H., Noh, J.,
Lee, J., Kim, H.G. and Choi, J.W., 2021. Marine
biodiversity in Korea: a review of macrozoobenthic
assemblages, their distributions, and long-term
community changes from human impacts.
Oceanography and Marine Biology: An Annual
Review, 59: 483-532.

Kim, H.C., Choi, B.M., Jung, R.H., Lee, W.C,,
Yun, J.S. and Seo, LS., 2016. The Community
Structure of Macrobenthic Assemblages in the
Tachwa River Estuary, Ulsan, Korea. Journal of
the Korean Society of Marine Environment &
Safety, 22:694-707.

Kim, J.H., Kim, H.G. and Ryu, J., 2021. Spatial
Distribution of Macrozoobenthos in Provinces of
Korean Subtidal Waters.
Hydrography, 10: 21-30.
Kim, J.H., Ryu, J. and Jo, C.O., 2022. Habitat
Environment Characteristics of Dominant Species

Korean Journal of

of Macrozoobenthos in Korean Subtidal Waters.
Korean Journal of Hydrography, 11: 49-57.

Lee, J.H., Lim, H.S., Shin, H.C. and Ryu, J,
2022. Spatial Distribution of Macrozoobenthic

15.

16.

17.

18.

19.

20.

21.

22.

23.

Organisms along the Korean Coasts in Summer
Season. The Journal of the Korean Society of
Oceanography, 27: 87-102.

Lee, J.H., Lee, J.S., Park, Y.G., Kang, S.G., Choi,

T.S., Gim, BM. and Ryu, J, 2014.
Environmentally Associated Spatial Distribution
of a Macrozoobenthic Community in the

Continental Shelf off the Southern Area of the
East Sea, Korea. The Journal of the Korean
Society of Oceanography, 19: 66-75.

Lee, J.H. and Ryu, J., 2018. Short-term Variations
in Spatial Distribution of the Macrozoobenthic
Community near the Geum River Estuary, Korea.
Journal of the Korean Society for
Environment & Energy, 21: 368-380.
Lim, H.S., 2015. Spatial Distribution of soft
bottom macrobenthos of Yeoja Bay in summer

Marine

season, south coast of Korea. The Journal of the
Korean Society of Oceanography, 20: 78-91.
Lim, H.S., Choi, J.W., Je, J.G. and Lee, J.H.,
1992. Distribution pattern of macrozoobenthos at
the farming ground in the western part of Chinhae
bay, Korea. Journal of the Korean Fisheries
Society, 25: 115-132.

Lim, H.S., Choi, J.W. and Choi, S.D., 2016. The
community structure of macrozoobenthos and Its
Spatial distribution in the subtidal region off the
Namhaedo Island, south coast of Korea. The
Journal of the Korean Society of Oceanography,
21: 11-23.

Lim, H.S., Diaz, R.J., Hong, J.S. and Schaffner,
L.C,
recovery in Korean coastal waters.
Pollution Bulletin, 52: 1517-1526.
Lim, H.S. and Hong, J.S., 1996. Distribution and
Growth Pattern of Sternaspis scutata (Polychaeta:

2006. Hypoxia and benthic community
Marine

Sternaspidae) in Chinhae Bay, Korea. Journal of
the Korean Fisheries Society, 29:537-545.

Lim, H.S., Lee, J.Y., Lee, J.H., Shin, H.C. and
Ryu, J., 2019. Spatio-temporal Distribution of
Macrozoobenthos in the Three Estuaries of South
Korea. The Journal of the Korean Society of
Oceanography, 24: 106-127.

Martins, R., Sampaio, L., Quintino and V.,
Rodrigues, A.M., 2014. Diversity, distribution and
ecology of benthic molluscan communities on the
of Sea

Portuguese continental shelf. Journal



26

24.

25.

26.

27.

28.

29.

30.

31.

7

o
et

Research, 93: 75-89.

Millet, B., and Guelorget, O., 1994. Spatial and
Seasonal Variability in the Relationships between
Benthic Communities and Physical Environment
in a Lagoon Ecosystem. Marine Ecology Progress
Series, 108:161-174.

Paik, S.G., Kang, R.S., Jeon, J.O., Lee, J.-H. and
Yun, S.G., 2007. Distribution patterns of sandy
bottom macrobenthic community on the Hupo
coastal area, in the East Sea of Korea. Ocean and
Polar Research, 23: 123-134.

Park, H.S., Lim, H.S. and Hong, J.S., 2000.
Spatio and temporal patterns of benthic environment
and macrobenthos community on subtidal soft-
bottom in Chonsu Bay. Journal of the Korean
Fisheries Society, 33: 262-271.

Pearson, T.H. and Rosenberg, R., 1978.
Macrobenthic succession in relation to organic
enrichment and pollution of the marine

environment. Oceanography and Marine Biology,
16: 229-311.

Ryu, J., Khim, J.S., Choi, J.W., Shin, H.C., An,
S., Park, J., Kang, D., Lee, C.H. and Koh, C.H.,
2011.
Changes of a Macrozoobenthic Community in the

Environmentally ~ Associated  Spatial
Saemangeum Tidal Flat, Korea. Journal of Sea
Research, 65:390-400.

Shin, H.C., 1995. Benthic

community in Kamak Bay, southern coast of

polychaetous

Korea. The Journal of the Korean Society of
Oceanography, 30: 250-261.

Shin, H.C., Yoon, S.M. and Koh, C.H., 2001.
of benthic
community in Ulsan Bay and Onsan Bay, eastern

Spatial  distribution macrofaunal
coast of Korea. The Journal of the Korean Society
of Oceanography, 6: 180-189.

P.R.V.

Animal-sediment

CA,

revisited:

1994.

cause

Snelgrove, and Butman,
relationships
versus effect. Oceanography and Marine Biology:

Annual Review, 32:111-177.

& . = ==
ES

32.

33.

34.

35.

36.

37.

o

Sokolowski, A., Wolowicz, M., Asmus, H.,
Asmus, R., Carlier, A., Gasiunaite, Z., Gremare,
A., Hummel, H., Lesutiene, J., Razinkovas, A.,
Renaud, P.E., Richard, P., and Kedra, M., 2012.
Is benthic food web structure related to diversity
of marine macrobenthic communities?. Estuarine
Coastal and Shelf Science, 108: 76-86.

Sousa, R., Dias, S. and Antunes, J. C., 2006.
Subtidal
Relation to Abiotic Conditions
Estuary, NW of Portugal. Hydrobiologia, 559:
135-148.

Volkenborn, N., Hedtkamp, S.I.C., van Beusekom,
J.EEE. and Reise, K., 2007. Effects of bioturbation

and bioirrigation by lugworms(Arenicola marina)

Spatial Macrobenthic Distribution in

in the Lima

on physical and chemical sediment properties and
implications for intertidal habitat succession.
Estuarine Coastal and Shelf Science, 74: 331-343.
Warwick, R.M., Ashman, C.M., Brown, AR,
Clarke, K.R., Dowell, B., Hart, B., Lewis, R.E.,
Shillabeer, N., Somerfield, P.J. and Tapp, J.F.,
2002. Inter-annual Changes in the Biodiversity
and Community Structure of the Macrobenthos in
Tees Bay and the Tees Estuary, UK, Associated
with Local and Regional Environmental Events.
Marine Ecology Progress Series, 234:1-13.
Yoon, S.J., Hong, S., Kwon, B.O., Ryu, J,, Lee,
C.H., Nam, J. and Khim, J.S., 2017. Distributions
of persistent organic contaminants in sediments
and their potential impact on macrobenthic faunal
community of the Geum River estuary and
Saemangeum coast, Korea. Chemosphere, 173:
216-226.

Ysebaert, T., Fettweis, M., Meire, P. and Sas, M.,
2005. Benthic Variability in Intertidal Soft-
sediments in the Mesohaline Part of the Schelde
Estuary. Hydrobiologia, 540:197-216.



