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Abstract : The community structure of meiofauna was surveyed from six stations in sand mining area
near around Sungapdo, Taean five times from April-December, 2007. Ten meiofaunal taxa in total,
comprising 5-9 taxa per station were recovered. Nematodes were dominant from four stations in April and
from five stations in May. In June, copepods were dominant from all stations except station two, from
which sarcomastigophorans were predominant. Copepods were also dominant from three stations in
October and four stations in December. The mean density of meiofauna per 10 cm™ was the highest in
October (130 individuals) and lowest (68 individuals) in April. Meiofauna mean biomass per 10 cm™ was
3.80-75.26 ugC from each station, with the monthly mean biomass being lowest in April (11.97 ug C) and
highest in October (39.50 ugC). The highest biomass was recorded at station five in October (75.26 ug C).
Eleven families of harpacticoid copepods occurred Ameiridae and Ectinosomatidae were the most
frequent. The mean diversity index was 1.21 from all the stations, 1.22 from the sand mining stations, and
1.19 from the reference stations. The nematode:copepod (N/C) ratio was 1.57 from the sand mining
stations and 1.37 from the reference stations. Non-metric multidimensional scaling analysis divided the
community into group A (station one, non-sand mining and reference area) and groups B and C in the sand
mining area. The present study reports similar numbers of taxa but lower density and biomass of
meiofauna compared to previous studies in Korean waters. The variability of the diversity index and N/C
ratio may indicate large fluctuation of meiofauna depending on temporal and spatial conditions of the
environment in the study area.
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Fig. 1. Sampling stations at the coast of Taean in the
Yellow sea of Korea.
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Fig. 2. Variation of environmental variables during the
study periods. A, sediment temperature; B,
salinity.



202 Back, J. et al.

Table 1. Sediment types (Folk) in the study area

Non-sand mining area

Sand mining area

St.1 St.6 St.2 St.3 St.4 St.5
Sediment type (sand composition, %)
April (g)mS(81.9) mS(80.7) mS(88.4) (g)mS(83.4)  (g)mS(82.7)  (g)mS(82.3)
May (g)mS(86.5) S(95.7) mS(84.8) (g)mS(83.0) (g)mS(85.4) (2)mS(88.0)
June (2)S(89.8) S(94.3) (g)mS(89.5) (2)mS(89.3) (g)mS(89.1) (2)mS(89.6)
October mS(90.6) ND (2)S(93.5) S(93.1) S(94.3) S(94.6)
December mS(89.1) ND S(94.8) S(93.8) S(94.3) S(95.5)

(g)mS: slightly gravelly muddy sand, S: sand, (g)S: slightly gravelly sand, mS: muddy sand, *ND: no data.
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Fig. 3. Variations in the density of meiofauna and two major taxa during the study period.
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3A, C).
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Fig. 4. The meiofaunal abundances at each station during the study period.
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Fig. 5. The meiofaunal biomass at each station during the study period.
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11.89 pgC-10 cm 2 7FF =34tk 53] 1082 12€0]
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Table 2. The list of harpacticoid family occurred during the study period

St.1 St.2 St.3 St.4 St.5 St.6

4 5 6 1012 4 5 6 1012 4 5 6 1012 4 5 6 1012 4 5 6 1012 4 5 6
Ameiridae % * * & * & & * * & & % * * * * * & & % % %
Cletodidae * * * * *
Cylindropsyllidae *ooE ok * ok * * * *
Ectinosomatidae ® ook ok ® ok ok ok * ® ok k% ok ok & k% ok x % % %
Harpacticidae *
Laophontidae * 0k * * % *
Leptastacidae * ok k& % * * ok * * ok %k * k% % *
Miraciidae * Ok * Ok * * ok * * ® ok
Normanellidae *
Paramesochridae  * * * * *® % ® ok k% ® k% ok k% % % %

Tisbidae *
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7} AEFBET Bl 7] A%
B

k5T 3] AA 62 0.03
el A 2718 24X 7P e i3 L}E}Lﬂa’i
thFig. 6E). T&°] 7 =& 32 vell 108dde =
F 10709 BERzo]l AHERE 7-97) Akl YEpe
H AA 104 Ao ® ST A tHFig. 6A).
EHT TRERATE He 124901, A7 4004 0.54%2
7F 9kth. NC ratios= 6¥°l H)sle] Assle] Ht
0.78S JeERNY o, vlaiAAE 799 AA 194 0.04
o] 3k& vERNo] 71 wekom, A SollA 2218 Y
Wol 714 =4th(Fig. 6C-F). 1299& olvjul 77} =3
SkA) gFol ool HERro]l AHER S~y EH3IL
o, A 5914 s/ e] EFauke] Edst 7 Ak
(Fig. 6A). ¥ EMHX]#% B 1.268 YERAIS
™, NC ratio= AEF2| v]&o] A53sle] Hea 1212 Y

ERY AT (Fig. 6C-F).

HeQ 9 BRTe £X 2 /fASE EYIE Bray-
Curtis fFAFE A4 AEE AHE-3te] NMDS HigH o2
RS AN A3 717wt oha Zol7F vEbst

A5k, vlsARI AT A 12 dEEE 25 A9 8
AR F T2l Group B CE U ol A tHFig. 7A-E). H]
AN F T AR 1 693 1298 AL Al7]ol T
= IJus Ao, aE vaiAkF T A4 6
33%4 APl A B AR FH A 3 2 Groups

dataact. 84 29} 4= 593 1290l Wi FARE B
‘%E]'IH A thFig. 7A-E). ©1E Al GroupZtoll Yeht=
frol/dS& ANOSIM H7Hs A st A3 4, 5, 699l
og A5 Yep AR 6 A AR o] HA] %2 10
A3t 1290= F2t 2folE HolX| &UTtH(Table 3).

rulo oﬂ, [‘1
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Table 3. Results of the ANOSIM and pair-wise tests
between the meiofauna community and envi-
ronmental factors. Analyses groups of the
Bray-curtis transformed data. A, B, C: group
of Bary-curtis similarity

Global R p value
Global test 0.926 0.067
Group compared
April AvB * *
AvC 0.917 0.200
BvC 0.917 0.200
Global test 0.955 0.017
Group compared
May AvB 1.000 0.250
AvC 1.000 0.333
BvC 0.917 0.100
Global test 0.909 0.017
Group compared
June AvB 1.000 0.333
AvC 0.833 0.100
BvC 1.000 0.250
Global test 0.810 0.100
Group compared
October AVvB 0.778 0.250
AvC * *
BvC 0.778 0.250
Global test 0.810 0.200
Group compared
December AvB 0.556 0.500
AvC 1.000 0.250
BvC * *
4. &2 9

EATAYGL Aol 1A @i, A EL] olFo] B
o} S| AR o] WMyt dojup= A Yoltt. o AF7|7H
Z HAEY L5 63-21.5°C7HA Wslelgith o=
20079 EiQE, w2k, FQF Shuprie] EHAE 2wt
5.8~26.5°C, 6.7~26.8°C, 6.2~28.4°CH T} T} & 43
OJTHFES| G- 2007). SFAIRF 2 A&} vl A]7]<]
4, 5, 6, 10, 129 =4¥ A njrie] #2139
6.7~23.0°CeF= HIS=3h grolth=gall F=Akl 2007). 4
2 29.2~31.6 psu] WA W3lsle] EoH Ak, F
oF Shuprie] HE sl 30.7~32.2 psu, 30.2~ 32.1 psu,
31.1~31.7 psu Bt} o7k 2 H3lE By H4E9 ¢
T BE GANA o7t ZA] ol A 7+ EElF F

7ol Hleitte As & & ATk

2 AFA AL sARIFHAIE o] Al E = Ao tEA]
ol AFEA o)t} o AollA FHAMFTES A FH
oA B 107] EF=te] UEbt e o3 sle] ¥
A Ewel digt A7+(H S 2002; ¥ 5 2003; A 5
2004a, 2004b)SollA] YERY 12~1472] EF2ol| B8] t}
A AL PR HHESA o] AHHo|d A At
S H S W= Blsd Aot 5 2003; A F
2004a). o] gt A= A Eo] FPAAFEC] A28}
710l fFrElakA] ek 271 A E AR Q7] R
2 B7te) o) R tHGiere 1993). Z}2be] A A A= 597
o] ERro] Edste] U FHAATE A% e A
T=3 vl ARE GeER AT R ©] 2001; A F
2002; ¥l 5 2003).

AT 717 T FEAMTES BE G 24207
indiv.10 cm™27} 331t} ol= Ly} dxA o}
Z7h oA AFE 236~8,136 indiv.10 cm™, 145~3,787
indiv.10 cm™R.} FA &S FXlo|th® T 2003; A &
2004a, 2004b). LHkH o 2 HaolA YelE Al
] 103~104 indiv.10 cm2E.tFE =A] Fow Wl okate)
oA Yeh= /lA 41 101~102 indiv.10 cm29H= W52
3l =%] o] 3 (Mclntyre 1977; Shirayama 1983), A&l <} A}
AAbe A 3stedzl of=e] Ao A YERE 16~900
indiv.10 cm2HE e W& W oltiGrove et al. 2006;
Harriague et al. 2006). =3F B2 &9 Q= SIAAE
=9 0 S VA= 848(Giere 1993; Snelgrove
and Butman 1994)°]|B2 A+ X|J3} |23t HA4E $
731 APEA| 9 9] Aol W wE S o, th-E FRICIA
B9 145~2,057 indiv.10 cm 23 5 2004b), WH =, o]
AE, BA% FHol 438-2234 indiv.0cm(F 5
2003)°l] HISiA = 22 JRAIFE YERN AT o] 2§k W
STHAMTES] MAG= st vizksta -2 717k
o el Wt 4lgk FHAMTETHY] 597 o
Aol szt 718 Aol vls)] Bol dojut
3L oAl 7T 53] o] A9 AR FHE 18t
HA &2 o]Fo] Bo] dojual A e wshrt A Ao
v S3AXSES] Bt AT e Aol Hlste] A
A Eddta AlREL E3 A7 T SHAMEE
o] A WEo] AFEYed Ht TIAMTEY I
A= 493 5€ele AL Hst idle, o8A17191
697 10€00] AEH o7 F7ksitirt 1290 oA ZHass)
ATk, AT o] & ERIEE] flete] Al e AAAAEA
NME FHAMEE ER MAS HslrE 2=Hs)e}
AW FAAAE dERl =T, 4dell= ol /77t
Fo FHAAE YA L (p<0.05), 5¥oll= HAFF
o} FEER7E 29 AdFTA (p<0.05), 6¥olE HHEF
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7t &2 A (p<0.05), 10€9E 2777F 22 A3
A (p<0.05)Z YERH T 1290l 59 AAAA S
el = &7 Idth =3k 2Emske}l A4
AFF, 8279 AT wstele] A B4 M=
6~1092] Z 7HAIe] Wiyt ko] A (p<0.01),
2L @ 7FFo] JhAla Wshrh e A EaAAl(p<0.05)E
YERARATE SHAIRE A7 17HERF A &2 02 fodvtet
FARAE Jel = ERES §lih o] A9 9 &
A FES NHE HHE2 24 (%) JHAA R
Aol A S (p<0.05), 82H7(p<0.05)= Fe] a7
(p<0.05), SolF= =2 A=A (p<0.01)& 7HA= Aol
Z}zF A el BlE SEAMEES A=Y 4
A3 s AAE Aokl dEA JA THBrown and
McLachlan 1990; Villora-Moreno et al. 1991; Albertelli
et al. 1999), & AFA oAM= FIAMTE EHLH
S 217k &A1 FoAAE HEpAl= It
= A e FIPAM TR JAG HES HkEA]
29 AFA A BAEY Ado] 7P F Alge il
A& oY ™ (Santos et al. 1996), L 2| oI 7HA] &
g3}eta] 27 aR1E0] oA Hue] S Aol dof
doar o AT

FTAAAMTES] AETF Hold, 53] frletid
Wl 2R #AI o, AESH S Z chlorophyll a
o} gre|glort SHAMFTE o FS A= Ao
B E v} lti(Danovaro et al. 1995; Danovaro et al.
1999; Brown et al. 2001; Grove et al. 2006). =3+ & #]
MEET AN TES f7le0] FH5 S e
gol FA Sk delA don, FEAEES o
PAAME =l HlSte, Blo] o]-§ &0 I, N A
k2 (bottom-up controlled)®] 7] wj&of vtg|g]o}o} ¢
Eo] AAEIAIY AR sFl T3 TS kL A
UH(Harriague et al. 2006). o] Aol A Yl T3 A
MNEEe] BEHFLE 1.3~753 ugC-10 cm == 9)=F2] A3
A oA BIH 2.8~1053.3 ugC+10 cm 2T} vf§- %S
oltH(Danovaro et al. 2002). T3 H]S=3F AFRIX| Q] o]
egjote] maafoke] 3-260 ugC - 10 cm™2, 2=#|1¢] 3
o] 120~890 wgC - 10 cm=2H U= =LA & otk
(Rodriguez et al. 2003; Harriague et al. 2006). =3u] o]l A]
A1E FEAMTES A Hivt vlgsk HolX
v =Y AT F SHAATESY AxTHe] AFe] A
1,730~2,647ugC + 10ecm ™=, UZAL  1,544~2,277 ugC -
10ecm 22 2E v} Atk & 2004a). HEFS ASH
o] 40%=Z AlXH(Higgins and Thiel 1988)3lH, H% %3
AMEEe] AEZFS AES] FHA S 7|Eo =2 ALt
wEol], 4 5(2004a)2] A-FA YeRt AE SHlsiH
AFEL- 692.0~1058.8 4gC - 10 cm™, UZ-E 617.6~910.8

ugC10 em 2L & = Qi 2 AR P E
o] AEFE B 9o vla] A2 &S Jep A=,
ol A4 $Ho] Rl deloln, 53] ARG A4
A 2R sl T A FTEL] o] FaE] 2
E AHYS dds 5= ok =3 o A= siAt
AF TG vwATE Y FH 13 60] VA HH
SRt U] BHERT 58] 2 AEZFS e
A] 3L Qlt}. o]FHA AFA Gl HEdh= AETo| HaL
BHET] Bl Ajol7t YehA] b= o= o] A9
A A 9] st Aty FEAATES o
el 717} ZA FAE7] o9, ol uje} A EFo]
A yepdtial AzbE ) SRRk 9=t -, S AA
=Y AT, A, ALFESY oF "ol ¥E BR
oy 54 A= 7=l HAEH TEAATE
o] AEFHI FHI AAAAE YeRA e A
(Pfannkuche 1993; Gooday et al. 1996; Pfannkuche et al.
2000 2 ® bl od7] wiiEel] FEAMEE] AEF
< O A7A g3 vlaste] AA fAA7= olf7F A
TR ZHA dstdR T e sAIF S} wtEA]
#Eo] JEAE HEslA| ot

AE] 28 olallshr] flste] F <] Ao
AN, HHO AFE Bl ofe] 7] AFE &
olife] EFFo g ATl A EAS w3l
= 77t AATHHeip et al. 1988; Warwick 1988;
Moore and Bett 1989). T3 A =S BE T/Fv-S &
FEoE BRI AR EUFsStAL, B Al e
Ho] B3] uitd] o AP Fo B/ 55
o2 B3t ol TS A9AQ F st e
TEAMTEY s 2HE 9
ANFH 7L Het 7509 BRe] #EEA oW AR
AT 6.65712 EH<to] HEE o
Boloh S-guhet 7Hmt A o] Atofla Qo] A A
A2 13~16711] o] 8o, e AH Ao
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© QRS 3 FRM RRFORN 4RI 2L A
oM ARER FEPYo] Wakdiths A7AE Bl

& Ak

HEFS} AMA 2Q71F72] H|(N/C ratioys LwHE]
[7FF7F AEFol Blsl 2del vizEtA wke-sl] o
of| (Raffaelli and Mason 1981), $7¢] sl #AX|=
Aoz dHA slom, 0HS RUEHT F U= st
A Z2ZA ARE-EIA SEtK(Coull et al. 1981; Warwick
1981; Amjad and Gray 1983; Sandulli and De Nicola
1990; A & 1998; & 5 2000; 4 5 2004a, 2004b). 5
Fob AAMA 27FF2] B|(N/C ratioys A Hd 1312
- B e JeliRlth. 53 692 B Al
2RI AFFRG A %S JeRAg. o)A
of FaE ) FAAMBE ATl et AFF
o} ARA 27kfel vl 0~co= YEREOE (I 5 2000),
Lol who] FrkebH FA7L FTkske WEe R U
ERiTh 3 B g0l & Aok vtk ARl x| 9
AN E 5.8~252% YERITHA & 2004a). o[ A+
= AR TG vl AR F T o] & ZpolE HolA|
oAl A Yeig e, ol A7 ddERTt W FES
FA AT AFA o] AN FH = Qlste] HAEe] &
24 WP} dojuhs A de Azbstd, Aswek A
X 821Re) v 3 BUsht ool veste] F71
She Ao ohel, B3] Bel4 @4e] Wal T2 o)
oA FolE HFReE ANA 27Fel Wzt 2 o
5 717 FETAL AFEE T

F4ed B g9 FIAMETES] 2FE VIRE B
sk A3 NMDS vjgiol] o8] &% Group HI3ALA
FH7el 4 12 FASZ 3 Group A, SIARIF TS
¢l Group B} C2 UHo1% 2 H(Fig. 7A-E), ANOSIM
B7HE AAF A folF 2ol BATHTable 3) A}
ARz Qg AP Weke SRl ofF B
S8 v} Tk 5 2005). AAAAE SFe] o] A
Ao e, olde AW 24, vEg 2L H5e] ol
5 WIS o7 4 Jom(Maa et al. 2004) ©| 2 <13
9289 o552 AMAEAe] GFE mHTh(Van Dalfsen
et al. 2000). B3 ShsA| slE A YAl 355
Sy 1-159 o] Aeim, 5 A3 e ABgoR
Wl o] RAEATHClark 2001; Szymelfenig et al.
2006). & AoM = SARIHARE QIgH B A EL] wek
Aol A 27t e Ao FEdElE
staL, AR HsiARF 3 sARF e o] Y= sk
Group 42 LA YERA] 948kt o]2fdt olf=
EEEE ETEERNE NS EEEERC AR RS
AgH oz A DAHIA den, A= A7 BA
2ol Groupd 573o] FSlHA HolA] el Zoz A

o

r A

ZHe o W2 A7 sl ellA siAblFH 7 o] T3
AE el e EEL dEs 3o gt
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tHBorja et al. 2000). T B=3H2 TFES =318}
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AR 3171 wiiEol] WA GoA wEA BE7]%= Sk
(Schratzberger et al. 2002). 4 A-F7]17ke] v AR H
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7F A o AR o] dojur]E . o
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