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ABSTRACT

2 A= ol a2 thE-Bol A Aot SRAATEY ] 5/ ofetelr] 918t A2 A, o]& 218l 2018 dH-E 2020
742 B9 35, 361, 370l QX354 18~90 me] 137] A oA ZAFSE 4385130t} 2018'F 109 570 A4, 2019 49 97 A4,
2020 84 67 FHANA &, AAF, 7F2] 3A1-of| ZAE X dstH o, TP AT = AlBe 27 3.6 me ot 3 FojHE o8
Sto] ZF oA B4 32 2 A okeleh. ZAFH S 9] S A A E=2] AA D EA=45~1029 inds./10 arH 912 o]= 7]E2] gafje]l
A AP0 ) Aoty} F= FRE|Y A7} GARE 29SS Bt SHAAEEL] AFof whE HAU L= 7120l 80069
inds./10 arf 2 7P =& AL L 2 H Y11, o] 20 260448 inds./10 arr = 713 Yokt EH A A S B2 £ 197]19] BFto] 28519
ou, W2 o] B FE Btk 8 R 5 7Y Aok ERu-2 A FE AA AAHEC] 80.8%=2 LEG oM,
I ohxo 2 A A 37FR(8.8%), AAF-854.7%) 22 UElSITh T3 - 552 27] B3E+=63 me] F52 okl 125
m=2719] Aol A& A= AE2] AU} 7 =9k o™ 1~0.5 m7t 7 WA debdth S3 4552 B - & Y 34 EX
£ EHE B304 o7t AojdaE AU Hal fhashs S HAth AARE S mietslr] f1ef S A5 B2 &8t
N/C ratio, MPL, ITD A|4= 2423 AQHZ 2po| & Ho|7|= st o, Antd o2 @ 33 Yehle g2 YehuA] efgtet.

This study aims to identify the community characteristics of meiofauna inhabiting the Yellow Sea continental shelf. To this end an
annual survey was conducted considering the seasons from 2018 to 2020 at 13 stations with a depth of 18~90 m of the Yellow Sea
located at latitudes 35, 36 and 37 degrees north latitude. The survey was conducted in three seasons of spring, summer, and autumn at
5 stations in October 2018, 9 stations in April 2019, and 6 stations in August 2020 was used to collect 3 repetitions at each station. The
habitat density of meiobenthos in the surveyed area was in the range of 45~1029 inds./10 i, which was similar to the previous studies
conducted in the Yellow Sea. The density of meiobenthos according to the seasons was 800469 inds./10 e in autumn, the highest, and
the lowest at 26048 inds./10 cif in summer. A total of 19 taxa appeared in meiobenthos, and the average value showed the number of
nine taxa. Among the appearing taxa, the most dominant taxon was nematodes, accounting for 80.8% of the total density, followed by
benthic copepods (8.8%) and benthic foraminifers (4.7%). As for the size distribution of medium benthic animals, the density of
organisms corresponding to the size of 63~125 um was the highest, and 1 ~0.5 mm was the lowest. As for the vertical distribution in the
sediments of medium benthic animals, the habitat density gradually decreased as the depth increased in the sediment surface layer. As
aresult of analysis of the N/C ratio, MPI, and ITD index using medium-sized benthic animals to identify the benthic environment, there
were differences by season, but no values indicating pollution overall.
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LME

ol Salvetet Fatoll il vheldfd s 02, F HA 420,000 kif, Bt 4] 44 m, o) 4] 2F 100 me] &2
iS50 FA=e] Qlrk o2fet 2|P 4 B4 0= qlof B ] 2|Z-gea A} L @EdE] TH AEEREH P2
FAHch(Valencia, 1988). I3l Z-47-2] s#1of ZHwhe F =] e A7 9F250 gm0 2, ti71E ot -Hredo] 2F 50
g/, S 9 R 73S Fote] 1de] €200 g/mo] F-9=E Ao=2 A2 A 2th(Youn and Kim, 2002).

ofh= F2=A Q. sliFollA] 719Rt 12, 11HE-2] ol WF( Yellow Sea Warm Current, YSWC)2} A2, 2| F2-2] Hslo]s}
ol 71gt F=+A9EFChinese Coastal Current, CCC), S4al|H 2] &s45184)(Yellow Sea Cold Water Mass, YSCWM)
oF Mt AJsfiQte] At R (West Korea Coastal Current, WKCC), Y27} 3]44=(Yangtze River or Chiangjiang)
Diluted water)'s TRt ool -] 7F A6kl Qlo] sl egto] Adtds] Bafetm, Alde e siFe] Mapt vk=5
“Jo] 2ATh(Nitani, 1972; Park ef al., 2017). T3+ Folid-F7E ol FU== E4, 74, Q159 77122 &l 20061 %

S7Ftol what sl W et Ql JFHgE-2] S 7t ot Hyun and Kim, 2003; Xuan et al., 2011; Liu et al., 2015b).
o] A9 Foll= ofe] E4-S 7H st 7t S0P A . B ES 2 0 & IR EAVT Hist Bl R Ed o) SUtet
2 2 ag1o] jis I gsh= sl o= 11 AJEeA] wiske] digt RUE RO Fa o] At Sk 1 it TRt el
SejuEel St Afolell f1Aste] 2179ekd 0 &2 F-a 37t 912]of] gl7e]l olle] thet 21&54 Q1 o] At} ZsiE|ojok &
7}R)7} e}, S=10] 75 oll 4o Tt A7 F A& E AL QLo H, o] Fo Ak A A EH A Q] Tt 2|54 Q1 AEA B
Y Fa} A1 9hA o] et A7} 188%] 11 QITK(Cai ef al., 2012; Bian ef al., 2013; Xu et al., 2016; Liu et al., 2018). ©]°]]
Hhsf =i o] 739 dA ol F< sl o] A4 A U E Pl gt A4 AmSo] sideldsTe] Zoi Al AR
Aeta 2fslj o] YR A7 R QLS B oS AWHA 0 = ok 2= Ahe Aol Bt whA] 2 AtellM =
ZRAANEE FARAL E35) 34| Zoel o] A FEIS 8015114 S (Min ef al., 2003; Jung ef al., 2010).

FRAAFE-L ghgrs]ol £5] 1175 PHA(Catalan ef al., 2006; Bellard ef al., 2012), 1 AefA] tiE] A4of] A4]
SH= AEwo |t (Giere, 2008). TRt A2 2ol Aol k= S A A sE2 AAAE o4 54 T2t vhefoHAl v, 71
AJEfer 12 242 thEA YR TR Coull, 1999; Kang er al., 2014). GHFA © 2 FFA =2 HE 2ok, nAEF &
O] Ao oo} FAlof| TP A A EEL] m A= A A FEA A F27E $IXE ZFAISHL JATK Zeppilli et al., 2018).

TR ELE AR F=27] 1 mo] AE -53s1e] 37 me] Alofl A2 2= A4 =o]ch(Shirayama, 1983). @4
AEEol St Fawe T8 T2 A AAGAE EAE QoA HUm A& 9ol vl 2] S5 o7& astal, A8
ZAKLife cycle)7Ha7] wiizell, A4 5=ol Hlste] egHate] viztsto] 2R 7|7t e -5 o] F3kE Hlvka g
2 Qlth(Sandulli and Nicola-Giudici, 1990). T3t FH #1522 AT A= B|ZE | md 10°~107 7] = of
E ST SN vl A o & ol Wi Hoto] 72| 7F-go skl (Meintyre, 1969), ARl QoA & ol 212 Al =
AFgto 2 & BAMo| 7Hs617] mhgof|, A2 02 QIgh 2AFAEHH o] F<=o] Hry= EA o] JJthMoore and Bett, 1989).
FTAAAEES] ol B2 o] AFd B Xt HelE HuUE sk o] At e AEelet & 4+ Jltk(Sandulli
and Nicola-Giudici, 1990; Coull and Chandler, 1992).

TR EEC] 2 Sl AHISH SR &7 F el = oL, uljofl s TLE et B At RIREE 2] ok

lt

0|

ek @)
S ZHAANEE AT 270 GGl SIS o} 2ol AL L], Aol AR QI AL HAE, B 79 ]

732k ozt A, Z7Ht o] s, Al A9k 2|t o] 2 ATl 7t el Zotfjof| A o] FoHTHKim
et al., 2002; Kim ef al., 2004; Kang et al., 2011; Kang et al., 2018; Min ef al., 2018; Shin et al., 2019; Kang and Kim,
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2020). FZofl= BiSE R MASh= ASRE o= 3

1 Aol thiet A2 of 2t A=, @4 ool thiet A<
Q:
[¢)

A4 A 2 A7k FHo| = Ath(Kang ef al., 2021). T TF
£ AolliEe T3 T =S 51 TRk 83 2|48 A1k ok B AUlell S A s =] the At oA
18] 11 QIck(Lee et al., 2016; Shin et al., 2016; Hong ef al., 2020). 0|8 G o]2j3t A A 552 Sl Sl 9]

o] thigh A LNeH e BUE™-S alstarzt shglk
£ =Rollke vt Z2 B8-S 7] 1 ol A Sogekint. A, -euke el 2 & - B ek AT S
et Soli= ek, 21484 F 8ol Etotal F-al <ol tigt S A= @ L 73 A3 gk = A}
F7FARRN A o7 wigel 27] A Atm £ T B4 B4 Sfall -5 S8kt B4, Fell thE<] S A
AEE o] skl digh Tt Fofjo] ARHA ] AeshA ZHR]E ofsliebr| flote] S AT =] S E A
A 2, vzt o 2 A5 E80] =2 FHAA 2

o
2.1 A7 F L AP
FTHANEE L B A AlE A2 Pl SH-ol9 ] A4 591 3550 AtellA] eleef o]2= 4 18~90 m 2]
571 7(35-03, 35-05, 35-07, 35-09, 35-11)-2 4175104 20181 1020l 12} BALS: X851t Fig. 1). 2019 %= 4 ¥ofl= 1.
o} ARl RS SRIstaIA} 355 A1) ] S5 712 A9 AtollA Lleljed7kz] s7RellA Atk Fted, <lele] 374
2 Zo]1 X $2 355, 365, 375 3702 53] 424 18-85 m<] & 97]2] A (35-01, 35-11, 35-15, 36-02, 36-05, 36-07,
37-02, 37-06, 37-08)°llA FAFE Z13¥613iTE 20201 8 Holl= FAL 5 713 efelz Al 37 441 9] didt A= Z13g6HA]

380N 1 1 1 1 1 1
37°N
:
[
[or]
]
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[=] (=]
@ o
™ (3]
35°N - e e o
2 T 8
w u=l [’z
(3] © (3
34°N-
m T T T T T - T
122°E 123°E 124°E 125°E 126°E 127°E

Fig. 1. Map showing the sampling stations at this study.
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Fotod, 35, 36 AAoflA A T 370e] - A F 671 Z97(35-01, 35-11, 35-15, 36-02, 36-05, 36-07) 4] ZALE AASHATE

2.2 2 U 2A U

J

A& A3 Smith-Melntyre Grab2 ©1-8510 2} Zg3dol] HAE A 22 Astglet. 34 5E 24 242 91
% AlE AN A7 3.6 em 2719] of 2 0121% ol-gsted ZF HellA 37119] EH= i(ﬂ Ali— XHX‘ Riﬂr A=
EAE AR FZ202HE Zlo]5 cmﬁ}ﬂ Zt1em

J7gsto] AR 2RISHITE 2RO Al B AT
_Era]s}fﬂu}_ HA71 A= EJHE-L Silica-gel Ludox HS-40-2 ¥11

SHAMEES B B2 HE 225l Burgess, 2001). EAET Re|H FEAA GBS T7]E iﬂ(soo 250,125
3,37 m)yE AR8st] 42 271 & 25t sgekdn| g stoflAl
%og AAEEo] Bl ouby o 2 E|AE AE=3 meto]] 90% o]ARS 2FA]s}

11 9)o], EJE A 3 iR Q] A RE
Aato] Yetiolct. T3 #4522 AT Shirayama(1983)2] 8. F-7 7HA52] Ash free dry weight (ug) Bt

O

T

F

e o185t eI 45 S8 818 Fit2 CTDE °18oto] S4513lal HA e 8¢l 42 ol H42o] 2
= oM SHsIA E2E2] A B TOC 245 flsll 2 A Aol El#EE dE Haste] dedz 2xlsto] 24

o
3}03“3]'(Folk and Ward, 1957; Schumacher, 2002). A1 A7 28722 -FAK: 52 mtefst7] 916t Bray-Curtis©] -

AMEAGE 71 %22 H )54 9 SIMPROF 2418 Ar|slo] 5] EA4-S SHel5tthPrimer v.6). 015 F 1241} 19}
TOCY] ‘:ﬂ |E1= bubble 2 YE o] L= St 743;9]-—? EAS 2Rol5ItHPrimer v.6). 28 QA S A 2Fe] At
TS ERl5H7] 5l PEARSON AHEA-S 71885 th Minitab).

2328 Wt A|

ARG W ZF A - A AAgEA 0] @Ak W A7 S 7 FsEalA N/C gh(Nematoda/Copepoda ratio), MPI
(Meiobenthic Pollution Index), ITD (Index of Trophic Diversity)& w1531t}

N/C ratio (Nematoda/Copepoda ratio)= 23 2 Fo| 8% PF A= 52 MEE-S HolH, E5] HIikAgHof tist
LH/H o] 7}t Az2ol 0 Ao] ul7ket A A Q7HE0] el EAL o935} WyHPHolth o] LheLE 0 Ak s} 7hast

1, Fho] =255 A% 2] S7F2 A ARt (Raffaelli and Mason, 1981).

MPI (Meiobenthic Pollution Index) ZF-2 53X T E 15 5 80 Eqtl A5R, A4 Q2R the 7o) A4d e
H|Z o]-g2t X|polnt. gho] W3pE QAL Tt F7Ist, #lo] =25 QAL TAa-E XA Losovskaya, 1983).

ITD (Index of Trophic Diversity) Z-2 @A S E 15 5 7P 45k A5H72] 44432 ]85 A]4=o]tKHeip
et al., 1985). X575 47| A0 2 JLHBLT, 4E20.25 ~ 1.08] HYE ZH=t} ITD A= gho] =03 @757}
s, gro] WO @ AL o] TEAE 2| ARIT(Jensen, 1987).

3.2 I
3.1 AAlsHA

137 743 9] thigt -2 Table 101l FERHRAAL ZF Aol A o] B4 = ARFe] 74 Hl&(Composition), B &= (Mean
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Size), & 771% TEHTOC)- Table 2] LER AT
T ARt TY Y o' Bas oA YA ol frAlEe FEIE 7L QST (Table 1). 7474 W 2o
A 2222 A 3507914 90 mE 71 2090 H| A SA1e A 3501014 18 mE 71 o)

A8 25 8.8~20.7CE 20209 89 AHH 3501, 36-01°]14 20.7C2 71 =7 LTEFTh Table 2). T HAIR &7
R AL 13.1°C2 2ol 20184 10€ A7 35-030]Q0ck, BHH 2571 71 Lko R4.0.90191 49 35.1 1 2 8.8°Co] 2
T2 Bk theo g Lrh ke M0 20191 49 36-05, 37-02, 37-06, 37-08% 9.0°C 9] E|HE 2 &2 vt

oz

Al
=

oLogm &
B

Table 1. Position and water depth of sampling stations in study area

Station Latitude Longitude Depth (m) sampling period
st.35-01 125°50. 97 34°59.70 18 2019, 2020
st.35-03 125° 39. 34 34°59. 80 62 2018
st.35-05 125°30. 03 35°00. 02 89 2018
st.35-07 125° 00. 07 34°59.85 90 2018
st.35-09 124°29. 45 35°00. 32 80 2018
st.35-11 123°59. 71 35°00. 38 80 2018,2019, 2020
st.35-15 122° 30. 18 34°59.82 64 2019, 2020
st.36-01 126° 11. 80 35°58.81 21 2019, 2020
st.36-05 124°29. 66 36° 00. 25 85 2019, 2020
st.36-07 123°00. 16 36° 00. 66 72 2019, 2020
st.37-02 126° 00. 00 37°00. 00 71 2019
st.37-06 125° 00. 00 37°00. 00 72 2019
st.37-08 123° 80. 00 37°00. 00 77 2019

Table 2. Sediment characteristics at each station in the study area

No Composition(%) Sediment Statistical Parameters
' GRAVEL SAND SILT CLAY Temp (C) Mz (Phi) TOC
st.35-03 0 79.4 103 10.3 13.1 3.5 0.25
5t.35-05 0 74.6 11.9 13.5 10.0 4.1 0.36
2(();]; st.35-07 0 459 226 315 9.8 6.2 0.58
$t.35-09 0 27.8 41.6 30.6 9.4 6.4 0.63
st35-11 0 23 402 57.5 9.3 8.7 0.94
st.35-01 0 24.7 44.4 30.9 11.7 6.6 0.57
st35-11 0 14.8 69 162 8.8 5.6 0.67
st.35-15 0 1.3 52 467 10.0 8.0 0.90
$t.36-01 0 95.0 1.8 32 10.7 26 0.17
z)plg $.36-05 0 15.5 35.4 49.1 9.0 7.9 1.46
st.36-07 0 0.6 403 59.1 10.8 8.8 1.25
st.37-02 25.2 71.4 1.8 1.6 9.0 0.3 0.06
st.37-06 0 94.9 1.9 32 9.0 2.7 0.18
st.37-08 02 56.1 29.6 14.1 9.0 48 0.32
st.35-01 0 35.7 60.6 3.7 20.7 5.1 0.29
st35-11 0 35.0 59.4 5.6 11.7 52 0.50
Aug 3505 0 3.0 85.4 11.6 11.3 6.6 0.74
20200 3601 0 76.0 2.4 1.6 207 2.5 0.16
$t.36-05 0 18.2 76.7 5.1 9.8 5.8 1.23
$t.36-07 0 1.6 88.6 9.8 10.8 6.4 1.18
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B 2 o] SIsHA At Aaske ke Bolth(Table 2). 2019 48 AR SH A1t B4
A5zt A, o Ao EAE 2k 8.8 TR WA Uelkth Atk 32 A4 35-01,

35-119=
36-012] AL E|AE 257120199 49 11.7°C, 10.7°Co]%l.eH, 2020 8oll= A4 35-01, 36-012] &= -&%=7}20.

()
6-059] EJFE 2= 9.8CE, et Y#|gF A 35-01, 36-01 EL}10.
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9°C T Witk

RE 0] JEEE 31.6~33.0 psu Hi 32.5 psul] FEES H} Ao k2 JEE=2018W 109
20199 49 32.5 psu, 20209 84| 32.3 psuz FA[of| 71 =0, sHAlel 7 Wtk 7MY =2 HRhE vEhd A
33.3 psuE H<12019 49 A3 35-150110, tha0 2 HRT7F =2 AH ok 22 AEQ1 2019 42
33.00 psuE LFEFH QAT HHH 71 w2 AR e S KRl 452202019 89 44 36-1 2 31.
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Kof|A] elafjdof|A] Agto 2 845 74Tt
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2 AP Hlgo] =2 473422019 49 94.9%7F LFERE 47 37-06012]L. ©] £] 2018 7 35-03, 20201 A H 36-019]]
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o] o™ 57.5%2] HE= FdE]o] U tIF-E 3ol A(gravel)> 0%= UEAITH 2019\ 43 37-02& E|4=
AR} A0 25 2% 7 AFZAE FAIE 0] QLo H, AH 37-0891= 0.2%2] AFZo] E]Z1Eo] Qi) o] 2 B AvtA]
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A2 36-052 2019\ 1.469] TOCEEE B th202 7|2 de] &7 vehd A2 1258 2
36-07°13Ict. W 7P f7 1= ol Wokd 773-2-0.06%1 20199 47 37-020] 437
20.17=2 LR 20201 794 36-0101900. FF oI AN 245 HHE 7= 9o
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10294211 inds./10 crfgh-S H ek W2 71 wo- 2k 20191 49 A7 37-20014] 4546 inds./10 eng-e LFEFATKFig. 2,
Table 3).

20189 109 7h2ofl 2ARRY 351 441 0] 571 “9 3 o] ot A4 et= 80069 inds./10 e’z LHEFE T 20181 108 7h
ZAPNA 7 AT =8 A0 1029+211 inds./10 enS H.Q1 A7 35-110]1c} 5HH 2018 109 71 A4
7V AU ETFLES A0 613455 inds./10 en’S LFERHA A7 35-030]31ck

20199 4 Eof] AR 97 A7 0] Bt AAE = 404451 inds./10 ar'® LFERGTE 2019H 49 2 ZAJA 71 =&
MALE S HQl AL 37-06 02 7324168 inds./10 arre] AAUEE HYrh the.0 2 AAUL T} =0 HH0 637482
inds./10 em& 291 %97 35-11°] 90tk 2019 490 7P W2 A =S Bl -2 4546 inds./10 ar's B 7 37-02
o)At 20191 4¥of| tho 2 Yo AAE S HQl 7L 138443 inds./10 ar®] A4 LS LeRH 247 35-150] et

20209 89 o= AR 671 A7 2] Bt AT = 260+48 inds./10 en'? LFERGTE 20201 89 o2 ZAollA 7 36-01
0] 741496 inds./10 err® 7 =& AU S Ueich The.0 2 =0 AR S Hel A0 A7 35.11 & 251+77 inds./10
are] AAEEE Kok B 2020 89 ofF 874 T 4 35-010] 117+18 inds./10 ar=. 7Fg W2 A2 LS Kook

FTHAMEE AU A w2 o2t Aot 271912018 10 €0f| Bt A4 U= 800469 inds./10 en'2 7F
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Fig. 2. Abundance of meiofauna at each station during study period.
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Table 3. Density of meiofauna (+SD) at each station +SD during study period

Oct.

2018 st. 35-03 st. 35-05 st. 35-07 st. 35-09 st. 35-11
Nematodes 523 + 41 772 £ 61 612 + 203 634 £ 53 748 £ 161
Harpacticoids 48 + 12 75 + 15 41 + 25 27+ 3 181 + 39
Sarcomastigophorans 9+3 19+3 542 5+£1 52+ 19
Polychaetes 19+ 1 12+£3 10+ 3 10+ 2 16 £ 2
Kinorhynchs 5+£2 9+ 4 6+3 5+£1 19+3
Nauplius 1+£1 4+3 3+£2 442
Tanaidaceans 4+0 1+1 1+1 1+1 3+2
Ostracods 2+ 1 1+1 1+£0 1+1 2+ 1
Ciliophorans * 2+2
Amphipods 2+ 1 * *
Turbellarians 1£1
Priapulids * *
Isopods * *
Cumaceans * *
Tardigrades *

Cnidarians 1+ 1
Total 613 +55 893 +73 681 +234 684 +56 1029 +211
2019 Apr.
st. 35-01 st. 35-11 st. 35-15 st. 36-01 st. 36-05
Nematodes 321 + 38 509 + 65 115+ 39 352+ 16 121 £ 22
Harpacticoids 3+2 49 + 11 4+1 61 = 32 10+ 3
Sarcomastigophorans 2+ 1 16+5 9+3 27+ 4 9+3
Polychaetes * 21 £ 2 5+2 7+1 8+ 3
Nauplius 24+ 7 * 2+ 1 *
Kinorhynchs 12+ 3 3+0 * 3+2
Ostracods 4+£2 * * *
Tanaidaceans 241 4+£2
Bivalves * 1+1
Ciliophorans 1£1 * * *
Gastropods *
Amphipods *
Total 327 £39 637 +83 138 +44 451 +17 157 £33
Apr.

2019 st. 36-07 st. 37-02 st. 37-06 st. 37-08
Nematodes 227 + 13 23+ 4 580 + 128 409 + 42
Harpacticoids 7+£2 11+£4 78 £ 32 27+ 5
Sarcomastigophorans 43+ 6 4+ 1 36 + 10 5+£2
Polychaetes 71 4+1 17+2 Ve
Nauplius * * 8+ 4 3+£3
Kinorhynchs 4+2 7+£3
Ostracods * 2+ 1 3+2 13+ 7
Tanaidaceans 2+ 2 * 3+ 1
Bivalves 3+1 3+1
Ciliophorans * *

Gastropods 1£1 *
Amphipods 1+1

Insects *

Total 289 +£17 45+ 6 732 +168 478 +54

* Mean abundance of meiofauna less than 1 ind./10 cnf
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Table 3. Density of meiofauna (+SD) at each station +SD during study period (Continued)

2020 Aug.

st. 35-01 st. 35-11 st. 35-15 st. 36-01 st. 36-05 st. 36-07
Nematodes 94 + 21 203 + 63 114 + 31 489 + 76 128 £ 13 68 £ 15
Sarcomastigophorans 8+ 2 14+ 7 16+ 7 56+ 6 21+ 6 49 + 22
Harpacticoids 6+ 2 20+ 4 9+ 2 102 + 17 10 £ 1 2+ 1
Polychaetes 1+1 9+ 4 11£5 34+ 6 8+ 1 5+ 1
Nauplius 2+ 1 4+ 1 1+0 38+ 3 2+ 1
Ostracods 1+1 * 10+ 4 * *
Ciliophorans 8+ 4
Turbellarians 2+ 1 * 2+2 0+0
Amphipods * 2+ 1 * 1+1
Others 1+1 3+2 1+1
Kinorhynchs *
Gastrotrichs *
Priapulids 1£1
Bivalves *
Insects *
Total 117 +18 251 +77 155 +43 741 + 96 170 £19 126 +34

* Mean abundance of meiofauna less than 1 ind./10 cif
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Fig. 3. Composition of meiofauna during study period.
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Fig. 4. Variations in meiofaunal taxa numbers at each station during study periods.
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Fig. 6. Vertical distribution of meiobenthic community in the study area.
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Fig. 7. Clustering of meiofaunal communities by similarity of meiofaunal assemblages at each station.
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Fig. 8. MDS(multidimensional scaling) plot of meiofaunal communities by similarity of meiofaunal assemblages at each station.
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Fig. 9. MDS(multidimensional scaling) plot of meiofaunal communities by similarity of TOC and Mean (phi).

B group?] 7-¢-2020d 82 %47 35-01°] 73%, 2019 4 5 37-027} 75% = T2 A= FAKC ol H|ste] W3k
0]9] 20204 47 FHO] FAFEE 80% OO R =2 FANEE KAt 20201 89 A3 35-117} 36-057F] A=}
95.1%% 7P =2 GAIES BTt 2019 AH 35-15, 36-055= 83%F =S GAIES B0, 20199 AH 36-071}
79%2] FAREE BT oFA]9H2019d 83 36-07-2 2019 AT} 2020 A4 35-113% A7 36-057 86% 2 TRE 7
o) AP o AT =2 FAEE ‘«}E}k‘iﬂt

3.8 AN

B ATl S QAR LR 4, H22 2k, GRE, U5, TOCOHF A FE AN LEote] s Bajst
ATH(Table 4). AVIEZ % FAAAEZ0) AALE W SARRZ 50| A o] digt RS Basi9ct 2018
Holl= Td A 522 AR =4, Yk, TOCE= o S
PAS Btk HRd e AN 7RS35 R AT 2 TOCe] o] AR 29l 2o 2 Uehie). thzRol
9 24, QREOH o] IS BT, H2E -2 ok o] 4TINS B ATk 201916l 2018 ATH= T2

S EE AR RS AR ol JHAIE Byl oH thE 7 840h= o RS HAAH 20199 #1A
A FEETRE U B TOCSF Fo] FHAIE BoH, HE EFvs2 Y= % TOCSt 04 ﬂﬂﬁlgﬁa‘ﬂk 2020
d 84 HlE 28 ARt thE B 8 452 T T E AR 2ol R EAIE HAlt % ke -0.869%
T2 22 UEAIE 23t 20201 TOCQ} ZW** %’T’—%EU}Ol Fol FHEAIE BAY U7 Rt ol g

394z A=

H Qo] A Q] N/C ratio F-&2.03~120.38 2] 1S LIEFTE 714 W2 N/C ratio 2522019\ 49 37 37-029142.03
© 2 YERET, 2018 10 A3 35-019114] 120.38 2.2 71 =2 N/C ratio ] UEFHTH Table 5).

MPI 2|42 o] &5}o] gfaljo] A, AAE ¢ dr2 el Aul2 B G709 MPIE= 0.16~0.662] Ho}2 LreRdich 7}
ZF e MPI 25220194 49 A7 35-0191 0.162 LERG, 2020 8 A 36-01°1 0.66. 0.2 7Y =2 MPIE UER:
ot B 0.482 ERHET, 9=E MPIE=2018'A 109 0.52, 20191 49 0.47, 20201 89 0.472 LRyt
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Table 4. Correlation analysis of bio-environment at each station during study period

No. Depth (m)  Sediment temp. (C)  Salinity (psu)  Mean (phi) TOC
Total 0.178 -0.332 -0.039 0.342 0.368
Nematodes 0.276 -0.329 0.028 0.195 0.215
Oct. 2018 Harpactifzoids -0.043 -0.271 -0.136 0.561 0.589
Nauplius 0.233 -0.155 0.016 0.144 0.152
Sarcomastigophorans -0.042 -0.280 -0.138 0.537 0.566
Polychaetes -0.625 0.526 -0.572 -0.126 -0.115
Total -0.008 -0.162 0.081 -0.135 -0.323
Nematodes -0.061 -0.103 0.093 -0.101 -0.325
Harpacticoids -0.029 -0.247 -0.166 -0.379 -0.412
Apr. 2019 .
Nauplius 0.280 -0.402 0.176 -0.076 -0.109
Sarcomastigophorans 0.055 0.122 0.175 0.083 0.090
Polychaetes 0.459 -0.549 0.162 -0.078 -0.047
Total -0.304 0.517 -0.665 -0.869 -0.549
Nematodes -0.281 0.503 -0.613 -0.856 -0.572
Harpacticoids -0.363 0.571 -0.714 -0.896 -0.584
Aug. 2020 .
Nauplius -0.435 0.636 -0.793 -0.931 -0.603
Sarcomastigophorans -0.051 0.122 -0.422 -0.357 0.033
Polychaetes -0.194 0.374 -0.556 -0.740 -0.427

Table 5. Comparison of N/C ratio, MPI, ITD at each station during study period

station N/C ratio MPI ITD
st.35-03 10.98 0.55 0.22
Oct. st.35-05 10.29 0.52 0.30
2018 st.35-07 14.93 0.48 0.25
st.35-09 23.47 0.44 0.35
st.35-01 4.14 0.61 0.32
st.35-11 120.38 0.16 0.32
st.35-15 10.45 0.56 0.31
st.36-01 26.62 0.36 0.31
Apr.
2019 st.36-05 5.78 0.53 0.35
st.36-07 11.74 0.48 0.39
st.37-02 32.38 0.39 0.60
st.37-06 2.03 0.66 0.31
st.37-08 7.44 0.57 0.32
st.35-01 15.15 0.45 0.32
st.35-11 15.67 0.31 0.29
Aug. st.35-15 10.32 0.50 0.30
2020
st.36-01 12.25 0.51 0.30
st.36-05 4.81 0.66 0.32
st.36-07 12.80 0.48 0.58

ITD A&4= B 0.340 2 0.22~0.602 HY.0H, 71 =0 7FS H ol A-L20191F 4L AA 36-07914 0.602 LERE
o} HbH 7P G2 ITDS UFERH A2 2018 109 A4 35-030014 0.222 YeRdT A8 ITD+= 2018 10€ 0.29,
2019% 49 0.35, 2020\ 8¥ 0.36.0% e
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4.0 %

4.1 MA| 2

%ﬁéﬂ/ﬂ%—‘q AAE o] FbS rRl= S aRlolls 25, Ak, BAE U R7lEe] &, AE =50 33k = U
A145F 50| 21tk Sandulli and De Nicola, 1990; Nybakken, 2001). 0] 5 EJAE QT+ A A F22] o) G2 0|z

2935 QloJtWarwick and Buchanan, 1970). &all= 59 =2 56 F-A 5= B4t a7 253 Bzt 4=
, OlFeE Ej A &5.0 2 Qloto] ol A5 E|A=2] o] HAE T A& A It Grémare et al., 2002). ©|+= A= E]
= Yot S A= A IR A of| A 20182 QFe] Ao 4 2019, 20202 2] A F
EFTH(Table 4). 012 afio] Ej2/ o] Hgte] mah S A =] 7% T3 AE E AT Zpolof| Fake gz
2 Lpehick

lrﬁ

"5 r

Hollo] B2 ARk 0 2 5] 2|92 AP ElAAS 7H BHE, okl o 2 A48 U E|Afe] vlgo] Srlet it
(Table 2). Hl 2 YA Q] Hl-go] =2 2019 34 H(35-1, 36-5, 36-7) H| WS w), 1911 35-1 A7 9] 751%14 < o] H]-g

0]30.9, £ A 36-57149.1, Ll 521 AA 36-70] 59.1 2 ALt 4] Zke], 9)5]
ol 3797 o] SR = TS vl sl Ak, ALt 31 35-1014 AFF72] Hl-&o] 98%EUH%—§—%‘2I2D% 94611"32
2 AE U2 ERT0 324 E vl wolth ol A A8F 7o A eleig o A4
2019, 20209 BF 5 UsHA| LEht Fafio] YA Eja/de] tigh S AT E - o HSkE 2ld 4 ik Kot et
gt AT AIE floliA= Bt e AR ollA] OEW—— Sy 287} We AR HIh

T 171E FHTOC)Z 2019972020\ B ZAEZE 21385 671 A 7lell tiol ]S Z13istaint. 20191 480 B
0.84°1141 2020'd 8 €l Bt 0.68= AT EA}FJ 671 4 K. %011*1 EHE U 71 o] daste] FAE e
O] AL FAKSE ARS Bolrh A=t F 715 Tl tigh 4] Aak= ot @Al Bl o] &4 02 Hsts

T Qlag YERdch 3A1E BE AP X8 %ﬂ@ 119 Yuot 4718 TS BE VRS, B, o5 02 4Gk
on] AHo]| W2 2}o| 2 Btk Table 2). o]t ko] ZH= on|S 12517 A, 35 8k
25291 F7F ATE B0l BE AE 9 A7t Hslol digt gjlo] Mo g Zlog EOW}.

AL FF A T2 0] AAo] m] 2= Fa 39t 3174 @ 4-o]tk(Soltwedel, 2000). Vanaverbeke(1997)2] Aol A= 4
206 mollA] 2,760 m7kA] 4lo] ZloRel mt S AT &S] AAE T At o, 40] Fol A F7] gk
NS T2 ¢ Liu er al.(2007)2] A FRAMEE AAL LI 417} Gofet APEAIS Holx] ofgtet 2
T AE 4]0] Zol 3] oiglom, SiF AT 3 FRAAGE AALES SAL ATES Holx] ottt
(p=0.186)(Table 4). o|2|3t AFAI7} HHE 41 0] Zfo|7F T 2] QrobA/IA] T thE <lo] Q= ARIA= oliid A9
AR R F52 o2 e FE tZbAQl Aot Hg Foto] o ¢ At XskE Tt Qlrkar A3z

4.2 SdAMEE AT AR

A SEAAEE AL EE B - AR d=A et 2 d7elA S84 s E AAE s Ba AH0A
45~1029 inds./10 el H Y2 BT 436+69 inds./10 em'®] 2 LFEFHATH(Fig. 2, Table 3). &5l th2 2] ol o] S #45
T AFZTE B, A5 AE oA 17~853 inds./10 e, Bt 382 inds./10 enf, A &= FF-210)| A Bt 475 inds./10 e, A
b @Ja ol A 22~1759 inds./10 e, Bt 383 inds./10 e (Min et al., 2003; Kang et al., 2014; Kim et al., 2014) 2 KH 1%]
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o|H AoflA A M FHAAFEL] AAEEE 2018 109 7120l 800+69 inds./10 cr, 2019 49 Fo]]
404+51 inds./10 crf, 20209 89 1501 260+48 inds./10 'R 7120 7P = AU EE B theog2 B o= 50
2 A Vet 345 E0 T B YRS F= 58 820 T MR AEH HE-S 5 4 e, AdtellA 3
A EE0] AUHARI A A B P2 o Boll =2 AAEEE Kol AZdols W2 2% 59 o s AAdLr}
AAshe S ehlctar d2iA] lth(Nybakken, 2001). 5 el At 2Jaljo o] Zatjof Hage Aol 3¢ 7t
=°1383 inds./10 en’& 71 A WERTHKim et al., 2014). B5l|9] ZsttiiollA] 1285 o Aot vl dle o 7heoll &=
2 AEA Bt FUsHA o] dAtet 2 AT Bt Al 7 vl 71Egt 35, 3679449 67 4] 759 36-01-%
A|LlRt 571 AL T A 2F AL EO] ol 7t 2] IAU EAlIA B =2 AAEEE HAArh sHAlOA o =2 A4
I 2ol & LR 36-01 A5 4170 oM = tf=A Ueht o 2|92 JrEFE G40 35-01 Hot A e =
st k= o2 A A S el Ao bk sERT el Aol Al A A o] BEket el o
T Ak o= 3% Bk (&A1 ZALE S RUE|R o] B asitia AYZHE

AHHA 0 2 FYA AT ES 4 R AT, AAE 84, HYE R, s dEEE BHEE olH ol
2 tiFe] afjGeollA Ll A o2 defA] glt. o SafjollA] X135 2018~2020 =245 34| Hof| thgh Aol A=
17N o] Ed0l oM, 7P $5oke ERTS AR AXAN8R, A85T thER 02 UEITH Kim
and Lee(2000)°] 2J5f] A|3}2 B2 5ol 4] AR SR EE 7 24 Aol M= F 11719 ERaol ST,
Kang er al.(2011)°f] 2Jsf} Aol - Qo oA A g S A 5= 3 24 Ao A E 137] 7ol 2t
™, Shin ez al.(2016)°f] &J5f Bt AR HHAA ZAME I SR EE o 248 A= F 13719 ERwel &
Aopolrt. 2 A-ollx= 7129 AEE o B2 ERto] ot ol el visl Bl HA o] ot 2]
ol ZARE 43513171 whizoll At o = o Tt BRwto] S5HE A o= Heltt

o] Ao A SHFRN ASF= A TFAA = tH] vl =2 v A S Bl o™, ZF 43 O] 20 A
71914 €F 80%0 V<] Hle-& LRIt AEF= 7180l vl AA8ks Vg o & 53 A= 74 Aol e BE A
719} oA 71 e Bt o & VRO 1 (Kim and Lee 2000; Kang ef al., 2011; Shin ef al., 2016), QEt o2

It

(¢]
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P BEFate 2 &raA QIth(Nybakken, 2001). & A+
E‘r 17‘%_4 o] g it 470 ks 2] LA 29t
ST A3 35-01 2019L4 5014 2020 =0 . O|+= 1}5-F(Ostracods), o=l F(Bivalves), 6=
(Kinorhynchs), 74ZF+ -8(Nauplius) -5 7|21 1JrE’rl/} 2UH F=0] 2020 H0ll= EASIA7] wlZolth

2 AT FEAATE I BE= 63 o Y-S Fkotal 125 =7 2] Aol A& x]i= 2712 AP 7P Eo) 414
Sh= 20 2 UrEldth Aol 211 et 1 2A] sk -8t s ollA] AR S@ A= v St Batoll Ak 63
] FE-E Fakekar 125 m3719] Hef| A= 2i= 271 iA7E 7P Eol AAlshs AL E Ul thKang ef al., 2011). 7|
Hof| 2 FP A A 5= 37]% Hzof|A 7P -5k S (Nematodes) 7| 2] 7|42 5141, 7] EEM T
=UlollA X3 thE A7 SR ATE H i

S Aol = &= Z—lol of| IE FFAAETEL] AAUEE 0~1 enoflA] 191445 inds./10 arf, 1~2 emollA] 151435
inds./10 o', 2~3 emof|A] 88+21 inds./10 en’2 EJHE H5-0 2R E] ZJo]7} Zloj o] met hastodct. oleh o), ElHE &
SO =RE T Zo|7t oo et S A A EE L] AAUETF A A 6] Fashs A2 Bolo] R, AT, F=E S
o] Zol7t Zoj o & Tash= A ajlo = d#A 3l O™ (Danovaro, 1996; Giere, 2008), ol A2 gt o=
FTRAEENA Hol= Fdat -FASHA Uertth

SIMPROF test®]] 2J31] 7425 A Group™} B Group> 5L HHo e 2t AL A7]7F 2ol uhet oh2 T1Eof &3t
A sl oH, o A thE A 7 FARE TS AR O AR E O 52 AT U SERIREE L EE 1=t

FYANES R vﬂiﬂ e Aot
Tt oA AaEl B2 ASTEole AN

8 o
rﬁ
5

ol

T 7715 FelA AEEATE A Group®] & F718 -2 0.16~0.942 Bt 0.42%1 §FH, B Group?] §71& oHd2
0.06~1.465 B 0.855 A Group Rt} 24} oA} 7] ek 1’4—(Table 2). T3t E|HE QIR AT} A Group®] 1071] %
He2.5~87% Byl 4.79] Y2 /\1 HAK fine sand)F-E] S HAE (medium silt)7F2] 9] JEg Bl Hlw A & Jz}2] &
HE22 9% 5P, B group®] 74-% —0.3~8.871A] Ht 5 9«] A7 X HAKvery coarse sand)FE HE(clay) EZAT
7HA] 9 TRt B2 o] ‘/}E]r‘;lfi A group®] H]5f H] A 212 1At & :r“qﬂoi AN oA E 7= o H HAE
PIeof|A= 7 15 A=A Uk th(Fig. 9). SHARE 0] 2] 504, i, a2ollM= 7 15 2ol 2k |7F A vrehtA] 9

A A S 2H2] 5519 TH Table 4). SIMPROF test 2 MDS Z3}-E 59 HHE i Aako 2= waloh Al 9l A
A2 SAHEE BAT S glolow B s ANE Slsile F7149] 2A0H 3149 BUE o] Bag Ao
Apz e,

O:

H

43 SHAMESE 29T R

T FHAAFES o817t 97} Rl tigt T o] Skl Qlth(Sandulli and Nicola-Giudici, 1990). YRS
2 ofF AAEEHA N AAletE FBAATEY 2= Aot AXA 2777 ohE Rl vlste] = it
= e HolH, & Aok &2 BlE=E LR A5 /ot 21414 Q275 ©]-8REN/C ratio 485 535t 53]
A Q7R = SRAAEE B Ul v ERwE50l Histe] edrslel RIZshH(Hargrave and Thiel, 1983;
Warwick and Clarke, 1991; Coull and Chandler, 1992), - 2| & 2] @ =@} Hg|olo] 7HA|=2] F2 7t A folE Hol=tf
TAQl Bato 2 deA] Qlth(Raffaelli and Mason, 1981; Sandulli and Nicola-Giudici, 1990). N/C ratioS 283+ ¢4
A} Z ARk Qs 29 9] Lol 4 2] N/C ratio 4k] 0.02~87.402] H$12 B 9] © ¥(Shin ef al., 2019), 7Pt FH
It N/C ratio #4°] 0.2~36.32] 412 B THKim et al., 2000). 2 A7 4=N/C ratio 412] H7F2~1202 LERH o,
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20199 474 35-019] 73-9-120.38 0.2 =7 LR taL, o] A Aot AHEolA=2.03~34.172 H| WA T2 =25 H
St ofiet A2 9 Hstolaflof| A ZsYE AollA=3.13~160.75 2 UEFITHLiu et al., 2015a). N/C ratio”} HER = 2
A 2 HokS o ofiet A= o] QIR giA 0 & T #4142l 2|31 Hololsfo] vs Fafjo] ATt o W2 RS
oF 4= ok Fofatol| A K13E ALo] AL 4~ 6862] N/C ratioS LFER i=d], BH] ob2 A7 o] wke] 17147 K} 20|
=2 ZFS YEFRItH Lee et al., 2016). ©]FH A7} AAotof] 23S A G H TH=N/C ratio®] A B2 L AEE Hol71 513 S
L Bt Yo 9ol A Aai o] Aol thgtl=S 7]F0 2 N/C ratio= ARHA oz Oi;Lx]Oﬂﬂ %HO@& Paga]
9 AL O] 2= F7 o= A VeI BT 4= SIS A& Fal] Atell 9l she = 2 e AEdolt
2 Qej7IA] FFE & 5 e AR

Yuan e al.(2012)2] &l s ol A Fa< QAL A X4-E vl w3 offd A7} o Ate] o]
GAKeF201999] 571 A7 (St.35-11, St.35-15, St.36-5, St.37-6, St.37-8)] thste] 2]4=2] Zkat Al, Fe, Cu, Mn, Cd, Hg 6711
FE-2 W AT Al Fe, Cu®] £2]7H &5 N/C ratio”F 37 PRI, Cd 9] gho] 255 MPISHTD= 57153l
TH(Yuan et al., 2012). ¥ 2]4= 7k] o] T2 Ziof] thsto] sl Ao 2= et AS Tyt 4= glolet. shx|et
olE B2 o]F oA = Fali2] J‘J 421 ¢ A1} o] & FeHlsh=t]| f-2Jn]3t A=t E Aot

Uuha] 0 2 FPA A 5-EO] 0] HE EAS o] Ykl FAIE BUE R ZAE F8 A4 A7 8=,
2 AofA=3d Bt Azt 154(2018L% 109, 20194 4%, 2020 8¥) 2] ZA} A}= e} A1 314 2AFRE o] &5lo] 77 9]

mlru

J

m

H

ﬂg

E4.2 BAS10] £ 5199 SFANTE E4S Heteb olstel ol ofelgol siek. Bealle] FHAAF R 2
E43:2 Wk HESP LA FF 27HA BUEE 2 DS HR $72.919] 0] 750 2 A Es P A4
BHAS Aot FRT 7| 2ARE BED 5 92 Holek
Ab At

2 ATE 5ol P5to] YBAZ A 5ol £ 4 A IYS 12U IS AU ATARED} A7
MY AN PHET S2ARE, YU APHE THD USAIEA GRS, o) B2 FTssh e
o] 1 ATAIRIRL G5 SPEA 5 olof 2 thg 714k AHPEAQDI3)” TAIC] A2hS WGke-S WvIck
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