5535 B4 24 W) E &~ £ it Vol.35,No.24
2015 4 12 H ACTA ECOLOGICA SINICA Dec.,2015

DOI: 10.5846/stxb201405221061

XD, XGRS, VFI8 , SR It it | KA T . B 2wl B v /K AT B s e Sl N R Ve Sl W S A 5 93 A 35574, 2015,35(24)
Liu Q H, Liu X S, Xu M, Huang D M, Yuan Z H, Zhang Z N.Meiofaunal assemblage and distribution in the southern Yellow Sea Cold Water Mass and its

adjacent waters in summer.Acta Ecologica Sinica,2015,35(24) .

EZFmEaERKARERDEE/NB R EKEA
RS i

X FA, KB R, SRR RT R RE

M
o E R AR A, S 266003

FEE X 2011 4F 6 J e BV K AT B LR 0 R 23 A3 A7 (/N RCATG 2l 0 S 2R A B A i 2 [ 3 A B 5 3R
FHIRRIAT TOIIE . GORFI] P8 AL 4 /N R 3 4 20 A2, S F B2 (1194 +873)ind./10 em® $ﬂ3¢%
TR (881 £669) pedwt./10 em®, HH iy 2L TRV PR HUR X PL 3SR, o5 /INBLIAN 21 4 B 2 BE 1 89.7% , HLUCH IR Jt 2%
(5.5%) YR (1.8%) ZEIK(1.2%) ;XA YR TTER FARKUCH L (49.0% ) 2 EHK(22.9%) BRI (13.9%) |
NBH(7.8%) FAH(2.0%) , FEIES F,79.1%0/NUERE I 73 T AE VTR 0—2 em HRIZ, 16.4% 530 7E 2—5 em 1Y
R, 4.5% 1)/ NG S H) /3 A AE 5—8 em W T2, SIREE T I M C MR /e 2 8 /NRLRCH sh i B R S it
DURRAII4R 3 a O ik 0 35 1E A OG5 /NBRLJECATG S 14 A 9 e RO R ) P 3 3 42 J (Ph  Cu  Fe \Ni \Co) & it 52 0 HAHSC (S
d AR B EAHDC, BIOENV ZhHrat SRR W], IR Y & /K & A BILBT & St o3 15 3R 4002 6 B BB A e /1N TR AV 20 ) S i
ﬁiéﬁﬁ%m R/ N JECATG S04 14 TR 20 B D BT 08 5830 3SR = DRk, F 4 - ¥ 7K AT o i X, ¥4 7K T i 5 X G 2 X,
rP8 7K P 0 25 DX A B R A W et v, Y 7K AT X3 22 3 DX I 5 A8 K A S N R G 3 2 8 R A 0 k3 Sl IR v K
AR 2.3 580 2.1 £%,
SRR /NRURA S 5 o A TR TR L R A i R RO K

Meiofaunal assemblage and distribution in the southern Yellow Sea Cold Water

Mass and its adjacent waters in summer

LIU Qinghe, LIU Xiaoshou ", XU Man, HUANG Deming, YUAN Zihao, ZHANG Zhinan
College of Marine Life Sciences, Ocean University of China, Qingdao 266003, China

Abstract; Meiofauna are referred to metazoans, including some protozoans, that can pass through sieves between mesh size
of 1 mm (or 0.5 mm) and 0.042 mm (or 0.031 mm). Meiofauna are one of the most important components of the benthic
ecosystem and serve as a key link in the benthic food web. They are ubiquitous in nature, with short generation time, small
body size and high metabolic rates. Thus their metabolic activity has a direct effect on the rate of matter and nutrient
recycling within the benthic ecosystem. Although there are many studies on meiofauna in Chinese seas, such as the Bohai
Sea, Yellow Sea and East China Sea, there are only a few reports about meiofauna related to the southern Yellow Sea Cold
Water Mass. In this paper, metazoan meiofaunal assemblage, abundance, biomass and spatial distribution in relation to
benthic environmental variables at 23 stations in the southern Yellow Sea Cold Water Mass and its adjacent waters in

summer 2011 were investigated. The results showed that a total of 20 taxa of meiofauna were identified. The average
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abundance and biomass of meiofauna were 1194+873 ind./10 ¢cm” and 881 £669 pgdwt./10 cm®, respectively. Free-living
marine nematodes were the most dominant meiofaunal group, comprising 89.7% of total abundance and 49.0% of total
biomass, followed by benthic copepods (5.5%), crustacean nauplii ( 1.8% ) and polychaetes (1.2%) in terms of
abundance, and polychaetes (22.9% ) , benthic copepods (13.9%) , ostracods (7.8% ) and tubellarians (2.0%) in terms
of biomass. For vertical distribution, 79.1% meiofauna were found in the surface 0—2 c¢m depth of the sediment, 16.4% in
2—5 c¢m depth and 4.5% in 5—8 cm depth. The abundance and biomass of total meiofauna showed significant positive
correlation with chlorophyll a concentration, while the biomass of the total meiofauna showed significant negative correlation
with the concentrations of heavy metals Pb, Cu, Fe, Ni and Co in the sediment and a significant positive correlation with
Cd. BIOENV analysis showed that the combination of moisture content, organic matter content and grain size of sediment
can best explain the difference of meiofaunal assemblages among the stations. Based on the abundance and biomass of
meiofauna, the study area can be divided into three regions, including the centre of cold water mass, area at the perimeter
of the cold water mass and the coastal waters. Among the three regions, the abundance and biomass at the perimeter of the
cold water mass were the highest, followed by that in the central area of the cold water mass and the coastal water area. The
average abundance and biomass of meiofauna in the cold water mass area was 2.3 and 2.1 times of the coastal waters,

respectively.

Key Words; meiofauna; free-living marine nematodes; abundance; biomass; southern Yellow Sea Cold Water Mass
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Fig. 2 Contour map of (a) depth (m), (b) bottom water salinity and (c) bottom water temperature (°C) in the southern Yellow Sea

Cold Water Mass and its adjacent waters
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Table 1 Content and distribution in depth of Chl-a and Pha at some stations in the southern Yellow Sea Cold Water Mass and its
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n 0—2/(em) 2—5/(em) 5—8/(cm) SR Average
sijjifn Chl-a/ Pha/ Chl-a/ Pha/ Chl-a/ Pha/ Chl-a/ Pha/
(ng/g) (ng/s) (reg/'s) (hg/g) (rg/s) (reg/'e) (ng/s) (rg/s)
H38 0.45 0.45 0.32 0.79 0.3 0.77 0.36 0.67
H39 — — — — — — 0.37 0.99
H42 0.26 0.61 0.32 0.46 0.42 1.03 0.33 0.7
H3011 0.52 2.36 0.44 1.7 0.3 1.57 0.42 1.88
HF1 0.56 2.89 0.41 2.14 0.3 1.29 0.42 2.11
H43 0.55 4.69 0.39 2.03 0.26 15 0.4 2.74
BO1 0.62 3.16 0.59 2.8 0.49 1.88 0.57 2.62
B03 6.64 0.48 2.46 1.3 0.52 1.52 3.21 1.1
BOS 1.89 2.54 0.57 2.34 0.42 1.72 0.96 22
BO8 0.76 2.34 0.47 1.36 0.32 1.03 0.52 1.58
B10 0.81 1.57 0.27 0.79 0.18 0.55 0.42 0.97
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BAEAEA T-a —FIBEVE 2SR, One-way ANOVA S 25 R on 4 MR R Z BB F I =2
Vg A 22 5 3 (Ll . F=15.696, P<0.01 ;B4 /£ 2K . F=7.102,P<0.05; £ £ . F=10.969, P<0.01; 5125 . F
=9.531,P<0.05) , Tukey HSD ZH WL B~ , 40 [-b 573 SbAN2H (40 T-a FIZH 1) R BRIE 2R (2 BA
BIWVIRRFRE 22 0 3 (P<0.05) 41 1-a FIAL 11 Z [ SAMEH2E A 3, ey K B (41 1) RS /K A
TR /INRY ARG ) ) A 32 B RN L 25 S 0 N 835 Y K B 2R 3 (41 1-b ) RE R 5 1L R 2 B e i 1 X
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Fig. 5 CLUSTER analysis of meiofaunal assemblage in the southern Yellow Sea Cold Water Mass and its adjacent areas
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Fig. 6 Contour map of (a) abundance (ind./10 cm?) and (b) biomass ( pgdwt./10 cm?) of meiofauna in the southern Yellow Sea Cold

Water Mass and its adjacent areas
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231 ﬂ(t%? 5 /J\ b1 ﬁETﬁfQﬁ %*H 3€l~$ é.}.*ﬁ Fig. 7 Vertical distribution of meiofauna in the southern Yellow

Sea Cold Water Mass and its adjacent areas

FIIH SPSS19.0 Xt P58 R -5 /N8 JEC A 2 40 45 o i
FIAHSCPE M s R (36 3) , /N sh ) ) - B A AR ) s S TR Hh 4R R a5 i (T I A S 1
AR 10 b A Pl EicHE ) S 5825 00 TR G , 2 W VAT f0 88 RN 70 88 7 i A 400 17 S /N B IG AT 3 4 1) 2 2L B ok
U5 ZNFJECATG sh P 1 A e AU AR A R 4 4 J& (Pb . Cu  Fe \Ni Co) P i (VLU H 4 B B0 K A Jiang et
al. ) R R FRAME (HE Cd & m B E AR (F 4) , by P, (A RURE X5 K 1) /N R A 2 4 %) 3
& J SO ARURR T AE — 2 VR B N, Cd nTRETEAIE /NS sh i 1) A 7= D1 r il i B AR . 7340, 0—2
em RJZM/NEH S B R FE U R ZERFEAAVE S R BE N, Hh 2 ERkFEES
UURUIRG & s S SO OCE . BIOENV 43 #1268 TR AILTE & & | & /K 5 R0 o0 i R B0 41 & I B A B 45
sl /N S ) R 2 Al 25 57, HOMI SR 2R B0 0.484 ; BT A B[R 1A v TR & K 1 F e e e 4% i 2
INBU TG S B 22 ) (R 25 57, FLAHSC R ECH 0.446,

232 HEREHEVRELK

A3 S ST B R B DR - R N AT Bl A TSR A B, S5 A SR T Ay U, S A AT LA 4R
SEAEEIRE, WPERI R (E 4,5) T LB, BRI 4L 3 AR A 1-b B i AR A=
AL FEREE R FAL 1+4 2 K525 AR, e I 4 3 3o uli v +4 4 FA Y4 1-a HAMLME, kel i,
20 10-b AW RE B A AR A 3 SRR A T AR A 1 R 2 28R A B R A oA, 4 T-a 29

http ; //www.ecologica.cn



10

5%

KPENAELL 4 A4 3 A B rho B A

x3

Cold Water Mass and its adjacent areas

HRESKARERDEENERENYEENENESHKERFHEXIHER

Table 3 Results of correlation analysis between environmental factors and abundance and biomass of meiofauna in the southern Yellow Sea

FE/ B KE R JE AL oo L it 1o OVEREC RIS lirkeS
: oK TP RE £ i : . "
Abundance/ Water  Bottom Bottom Organic matter .. Sorting Medium A
K . Water content  Silt +clay content . . .

Biomass depth  salinity  temperature content coefficient ~ diameter ~ Chl-a Pha
TA -0.141 -0.032 -0.312 -0.174 0 -0.019 -0.079 -0.072  0.748™ -0.023
TB -0.244 -0.138 -0.25 -0.279 -0.125 -0.142 -0.042 0.008 0.822* -0.106
ASL -0.381 -0.324 -0.151 -0.422* -0.279 -0.241 0.041 0.084 0.804™ -0.25
BSL -0.41 -0.366 -0.139 -0.460 -0.344 -0.317 0.035 0.145  0.804™ -0.25
NA -0.364 -0.306 -0.158 -0.417* -0.27 -0.244 0.051 0.079 0.746* -0.245
NB -0.364 -0.306 -0.158 -0.417* -0.27 -0.244 0.051 0.079 0.746™ -0.245
CA -0.403 -0.358 -0.11 -0.34 -0.238 -0.116 -0.06 0.053  0.969* -0.212
CB -0.403 -0.358 -0.11 -0.34 -0.238 -0.116 -0.06 0.053  0.969* -0.212
PA -0.415* -0.317 0.009 -0.449" -0.39 -0.476 " 0.102 0.25  0.149 -0.45
PB -0.415* -0.317 0.009 -0.449" -0.391 -0.476 " 0.102 0.25  0.149 -0.45

TA /NYEMT 34 5 £ F ( Total abundance of meiofauna) ; NA : £k H{ =E & ( Abundance of nematodes) ; TB ; /NS A Bl 4 5.4 ) & ( Total biomass

of meiofauna) ; NB: £k HUA= 41 ( Biomass of nematodes) ; CA : £ J£ 25 3 ( Abundance of copepods) ; PA : 2835 FF ( Abundance of polychaetes) ;CB
e 2 A #) it ( Biomass of copepods ) ; PB: 2 B IS A4 it ( Biomass of polycheates) ; ASL: % JZ/NEVE AT 314 F B ( Abundance of meiofauna in the
surface layer) ,B%L%%E'dhﬂﬁﬁfﬁ]%ﬁi%;( Biomass of meiofauna in the surface layer) ; #3 . T .01 K ( XMMH)J:E%?FE/\Q, . f£ 0.05 /KF

OB b REFERR,

x4 BHEBLOKAREFDBE/NERENMEENENESTRYVECESENBAXINER

Table 4 Results of correlation analysis between sediment heavy metals concentrations and abundance and biomass of meiofauna in the southern

Yellow Sea Cold Water Mass and its adjacent areas

FRE/ Y

Abundance/Biomass Pb td Cu Fe Ni Mn Zn to
JNAY shi F
hﬁ;}?@*@ﬂ}%ﬂﬂQ -0.33 0.644 ™" -0.353 -0.335 -0.319 0.144 -0.256 -0.362
Abundance of meiofauna
JINFE R AE 2 = B
I.E:}E&+ﬁzj]%i%£ -0.437" 0.617 -0.441" -0.436" -0.416" 0.068 -0.359 -0.457*
Biomass of meiofauna
1 RjE
REFE . . -0.531 0.618 ™ -0.499 " -0.550 " -0.520" 0.132 -0.476" -0.573 ™
Abundance in surface layer
=t .
%%E’;E#VJE -0.589 0.560 ™ -0.548 ** -0.607 ** -0.577* 0.062 -0.527* -0.628 "
Biomass in surface layer
g, =3 g
i -0.526 " 0.642** -0.495" -0.549* -0.515" 0.138 -0.477* -0.569 **
Abundance of nematode
A =X
/XEEIE%% -0.526 0.642 ™ -0. 495" -0.549 -0.515" 0.138 -0.477" -0.569 **
Biomass of nematode
AP i3
PR -0.403 0.343 -0.38 -0.401 -0.404 0.086 -0.327 -0.448 "
Abundance of copepods
%E?@ﬁ:%g -0.403 0.343 -0.38 -0.401 -0.404 0.086 -0.327 -0.448*
Biomass of copepods
- 2K gE
BERER . -0.566 0.471" -0.534 " -0.581 " -0.541™ -0.085 -0.532* -0.565 "
Abundance of polychaetes
KA . .

SERENE -0.566 " 0.471" -0.534* -0.581 ™" -0.541™ -0.085 -0.533* -0.565 "

Biomass of polychaetes

s 7E .01 AKSE OB - BB+ .

1E 0.05 /KRN - A e,
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3.1 NV S S AR LA

WFSE 3 N Sh 4 44 8 R (1194+873) ind./10 em? , 55 [ P [R) T BAT T A0 Ho A, 5 Tk H 20 i 5%
BN, BTSSR T EEEED M Liv et al."™ (25) o K B0 NR AR 5h W - 24 7
H(1536+927)ind./10 em® , 5 HAWBFFEAE Lo A, Fe 301 48 o 1 32 FE AR, T =R ¥2 7K FAT v 3ai /N 784 JEG VG 2 ) = A
F(662+416)ind./10 cm®, B AR FH BT, [R5 N /INEL A 014 3 B8 119 22 53 0T 56 -5 BBORE IR 13 7 I L
FEpRBEAT O, XU BRI A7) A ) 1 8 T /N R RS G A ) AR 5 TP R B, 50 o 97 40 1B 3R A5 19 Bh 1 B R
31 MG TSRS (1 919% , 28 B 43 e HOR 200 90% , WUk b g 45 (BURE IR 5 em, G BR 50
pm ) FIFAS /NS Sl Rk B R BT RV T . A Liu et al. "™ IRl / NG sh) 5 BE 2
B TAIESE X e R B A O T A TR ARV K AR ARG v oK AT v e e IR A v Y
FREAH ;5 & B e it P BRI, A R m = )

5B ST F A, ARBIESE rh AE YA 7K A SN L R sl 4 -5 HL I S A 2RI TR T i, v K
VI N h P e T e R, DA g5 SRR B K BN I A B i A 7 g, 30 NI )4
A8 e O B 5 VI ) B LA 3 Vg Bl N B A S0 ) = B R T R T RVLIRK A R E E M 7L &Y
FEATEL S ARSI AR BT B (90% ) Ay TRl RS Y AR 9T B e, LR T BRI, (R T T O R A
MV, X AT RE S UTRRIEAL EKE AP R UIAC,, B b AR R LT 5T 45 A 2, B
FEUREE | G LA S A — e PR B 2 2 Bl [ VA A R 5 22 TR A K 2 S P D IR, AN [t 3l 2 i) /N B AT 31 4
F AR SR 25 5 5 AR SR ROAEE I 2 UG

®5 WEESKAREEDLEE N AN EESE N AT R LR

Table 5 Comparison of meiofaunal abundance in the southern Yellow Sea Cold Water Mass and its adjacent area with other research in

Chinese waters

FJ% Abundance/ (ind./10cm?)

HURETR i I R

2oy . iuﬁﬂ‘ i1 i e A6 y; %% NI
T HFIL Study area 4 . ﬂj Sample depth/ Mesh size/ /LA 2 FITEH X
Sampling time sh¥ Percentage/ References
cm pm : Nematode
Meiofauna %
B 2011.6 8 31 1194 +873 1072 +772 90 EN S
Southern Yellow Sea 2000.6 5 50 809+407 597+362 74 KR 14)]
2003.7 10 31 1584+686 1186+425 89 Liu et al.[ 18]
2004.1 10 31 1186+486 1064+470 90 akHISE[15]
2007.6 8 31 1529+1121 1350+1007 88 TR 16]
HIFE Bohai Sea 1998.09 5 48 869+510 758+475 87 TS
1999.04 5 48 632+400 558+340 87 FEOLI 3]
KT 4RI i 3k 2009.11 8 31 1081+700 1021+665 94 T 23]
Adjacent waters I 5
o 2007.05 10 32 1117+820 1066+792 95 TN 24]
of Yangtze River Estuary
AR B e
Southern offshore waters 2006.12 10 61 915+408 821+388 90 iR 25]

of Shandong Peninsula

3.2 VIKPATR /N A B B S

5 P LS HORE , ¥ /K AT SRR B AR e i A LR A A 0 G = (YD) & A, HLAERE A
BUB AR, £ 5 B R A /K R A, 728 7K A v oK G 6 B SRR BB R (R, WP 5848 2R s v 7K AT v ke
VSl N R TP P Bl e R A e ) AR T K A 5 DX, T MR AR BIE ST AL 4 K P v e i s N R
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TSN = AR By AR T A8 v /K A e ( 23 30% , A= WA 18% ) . Pearson AH 543 Hr 6 W /N R JEE A
S R DL R Z BRI SR A VUSRS 2 2 AU, i Z B 50T Y &K 2 Kb K
&R R AASE, ZBRF IR KA AR K A 25 5 525 HEMA 7K FTUTRR A AT 8 S5 i /)
WS A3 A (0 B 2 A 2K IR AER B

FHSCAI 5 2 B /N G 40 =F B AN AE ) S TR 4R 3 a B i 32 IE R DG AR 9 TP LU 7R 2 3 B 2 V3
(HO2 \HO4 \BO3 %5 ) /N A Bl = BE A A Wit fes , 5 i S D URR A oo i S 2R B e DR e — B0 ARV /K [T
BRUTRR I 2 R RS R/ N R S T B AR R e TR 2 A T A 2 I 5 T DA/ N B JES 4G 20 4
F B (M AIC T A P30, 3 T i 5 e UM 7 FLA% (61 wm , R [ 2E ST b i oK) B UM G, I &R 57
VSR B H 110 1R 2 7 ) 5 AR S I VS Ol R I A

W FT SRR A ML 5 o S B A 30T e 1) SN2 A5 1 5 A R 4%, v 7k AT v e 3l LSS 5 e v, 35
VA 7K AT SR TR AT AL 5 e MR 2 i DA SR80 594 7K A1 A TR 8 4 DD AH O, B 1A 4% 23 4 JK UL g
YRR I (3K e 45 ) LR R T B R (T ARSE ) JE U e PT BE 2T LB E Y2 7K AT v it
BT B R R T8 A K A SRR A ORRER R . WP BREE R - SRS 45 S 5/ NGRS W e SR S A5 R Y
P B, P 5 R A B DA — WAL, 2 B A [R] A 2 55 28 B He s T /N UG Al sh 40 28 B 1) O3 A
Rt

[l BIOENV 204145 S W, ORI & /K & A AL 7 2 R0 4k 2R 50 B BE R /1N TR RS A ol 400 7 45 il
P2 A1 A3 A (R 22 5, DRI IR V& 7K T v Vg 3R 5 DR 1 (R R A A — R AR P LR 1 LR AR 7= 0 i SRR, {H K A
ot /N JEE G 201 490 14 S ) T R D22 T T B4, L A ZK AR A 4 o S 4R JEEStt /N TR JEC AV 30 49 ) 2 T AL i 3
T E—2L B RIRSE

Bigt . B EHRBD AR S ANTEAE R AR AR P R AL B B, R BGS A s kT R 2R ) e R
Prof. Paul K.S. Shin XA SCHE S AT 46 2o 4,
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