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, 2 1 , (Heiri et al, 2001; ,2011)
Vv, 10%) 1.3
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, 31lpm , 26.0—49.0
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Tab.1 Characteristics of surface sediment in different tidal levels
(um) 77.01£20.93°" 90.66+20.08"" 119.65+19.49" 77.24+14.77° 88.56+18.89%" 115.95+24.63" 77.47+15.98" 85.33+11.5* 116.03+20.53"
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(%) 1.84+1.37°  0.98+0.78"  0.52+0.74°  2.05+0.63° 1.26+0.86*  0.78+0.64°  1.83+0.54" 1.43+0.4°  0.47+0.68°
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(%o)  38.14+4.95° 35.57+3.41° 35.71+1.98" 33.14+5.73* 31.29+3.15° 31.71+4.75° 35.83+2.93" 35+3.16"°  33.17+2.14°
(a, b, ¢) ANOVA s (avsa) s (avs
bvsc)
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Fig.2 Distribution of the organic matter, chlorophyll a (chl a) and phaeopigment (Phae) contents in surface sediment in sandy intertidal
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PCA 3 PCl dwt/10cm?), E9 (547.3pg
35.2%, PC1  PC2 dwt/10cm?)(  5) ,
61.4% PC1 72.14%, (10.45%)
(0.487) (—0.480) (—0.468) , ,
0 (—0.437); PC2 (2523.8+1516.9)ug  dwt/10cm® = (2004.9+948.2)ug
(0.627) (—0.543) dwt/10cm® = (1541.3£947.7)ug dwt/10cm?;
; , (2714.8+1506.6)ug
. dwt/10cm? = (2120.8+1051.6)pg dwt/10cm? =
(1326.2+662.4)ug dwt/10cm’
2l *2 WEFUOMRSAEGNERENYEZLHNE
A EfEyE
lé@y Sattingy Tab.2 Abundance and biomass of main meiofaunal taxa in the
~ sandy intertidal zone of the Shuangtaizi estuary
OO0
o
(ind./10cm?) (%) (ug dwt/10cm?) (%)
Ll 34061414  96.57 1353.1+£556.7 72.14
62499 1.47 255.9+408.1 10.45
39468 1.28 72.4+126.4 3.97
e 5 0 2 4 614 0.17 82.6+188.3 3.53
PC1 9+12 0.29 37.2452.4 2.15
8+20 0.19 199.6+502.8 5.94
3 PCA 144 0.04 4.7415.0 0.27
Fig.3 PCA plot of the environmental factors in the intertidal
zone of the Shuangtaizi estuary 3530+1474 100 1836.5£976.3 100
: Mgs. ; Sand. ; Silt. ; WC. ;
TOM. ; chl a. a ; Phae. ;
Salinity. ; T
(MDS)
2.2 >
7 ( 2), , ,
( ) , 6)
96.57%, 2.3
(1.47%) (1.28%) Spearman R
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(C1), (8293+357)ind./10cm?, chl a ( 3) ,
(E9), (1368+419)ind./10cm® ( 4)
5 s 3 . Chl a
[(4816+1425)ind./10cm’]>  [(3384+1130)ind./10cm’] >
[(2391+553)ind./10cm?]; PERMANOVA
s [ 3871+ ( 4,
1480)ind./10cm* = (3532+1261)ind./10cm* = (P=0.001),
(3189+1647)ind./10cm?] (P=0.707); , , x
X X

>

(1836.5+£976.3)ug
dwt/10cm?, F3 (7157.6pg

(P=0.001)
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=)
v &0
Ei%
L AES
A M AS s 20 ’
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(Zhang et al, 2016),
6 (Ingole et al, 1998; Priyalakshmi et al,
MDS
. o .( ) . 2014), (11 3
Fig.6 MDS (multidimensional scaling) plot based on the
meiofaunal abundance in the sandy intertidal zone of the )
Shuangtaizi estuary
, (Delgado et al, 2009; Kotwicki et al,
( , 2006; , 2011; Sun et 2014) ,
al, 2014) 96.8%,
®3 NEHYEESERTFEXMES LR 0=63)
Tab.3 Results of the correlation analysis between meiofaunal variables and environmental factors
a
—0.519%* -0.411%* 0.420% 0.512* 0.346* 0.351* 0.306* 0.235 -0.002 0.043
—0.405%* -0.251 0.301* 0.351* 0.273 0.222 0.326* 0.174 0.253 0.093
Sk 0,01 « ) 2% 0.05 ()
R4 DEHYEEZS LE PERMANOVA SHTER ,
Tab.4 PERMANOVA results for the multivariate descriptors of
meiofaunal communities 4
7 P , (Giere,
(Se) 2 65300 32650 20.811 0.001%* 2009) 125—250pm
(Tz) 2 78345 3917.3 5.7239 0.001%* / (Fenchel, 1969, 1978)
(Tr) 6 5959.8  993.29 14514 0.177 60—150pm,
x 4 49598 1240 2.6258 0.009* 250—500pm ’ ’
X 12 4219.1 351.59 0.74453 0.784
X 12 8212.4 684.37 6.188 0.001** ’
X X 24 11333 472.23 4.2698 0.001**
Res 126 13935 110.6 ’ ( )
188 121750 (Armonies et al, 2000) S s
JEE 001 « ) *0.05 () (Knox, 2001);
(Gheskiere et al, 2004), s
3.2 (Takada et al, 2015) , Hua (2016)
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= 4
> Hua
(2016) > >
Phae ’ ’
(PCA ); ’
chl a
7 b
chl a )
' 3530£1474ind./10cm’
1836.5+976.3ug dwt/10cm?,
’ ’ (= > )
3.3 (N/C)
(N/C)
; N/C 100
(Raffaelli et al, 1981)
(Alves et al, 2013) 52.2%—76.2%
100, , , 1986.
F G ( 5) , 10(3): 1—5
, s , 2007.
Yuan —(2017) 16 , 37(5): 767—774
’ ) ) , 2011.
) N/C . ,31(2): 431—440
> , , 1991.
’ ,10(5): 8—13
> > > s , , 2009.
s , . ,25(19): 323—329
N/C , s , ,2004.
. , 24(5): 997—1005
, , , 2017.
N = 1 g e e e 40 — . , 48(4): 657—671
*5 MWAEFAARSXSEUEFEA/EERLL 2006 @
{E(N/C) ’ ’ ’ '
Tab.5 Ratio of nematodes/copepods (N/C) in the Shuangtaizi (
estuary ), 36(S): 98—104
s , 2003. PRIMER
A 43.4 332 190.1 33(1): 58—64
B 139.7 84.3 96.2 , , , 2011.
C 227.1 58.9 219.2 ( ), 39(1): 34—38
, R , 2002.
D 206.3 18.7 453 . . 24(6): 76—83
E 363.1 119.8 102.0 Alves A S, Addo H, Ferrero T J et al, 2013. Benthic meiofauna as
F 354.6 201.5 384.6 indicator of ecological changes in estuarine ecosystems: the
use of nematodes in ecological quality assessment.
G 115.5 151.6 508.6
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MEIOFAUNAL COMMUNITY IN SANDY INTERTIDAL ZONE AND ITS
ENVIRONMENTAL RESPONSE IN SHUANGTAIZI ESTUARY, NE CHINA

YANG Chun-Yi', ZHANG Long-Hui*, DU Yong-Fen’, WU Ya-Ping',
ZHANG An-Guo®, YUAN Xiu-Tang*

(1. College of Oceanography, Hohai University, Nanjing 210098, China; 2. School of Geography and Ocean Science, Nanjing
University, Nanjing 210023, China; 3. College of Marine Science and Engineering, Nanjing Normal University,
Nanjing 210023, China; 4. National Marine Environmental Monitoring Center, Dalian 116023, China)

Abstract Intertidal area is a typical land-sea interaction zone, where the characteristics in biological composition and
their micro-environments are of regional representative. Among them, meiofauna has extremely high community diversity
and environmental adaptability, while the data of their spatial-temporal distribution patterns and the related regulators are
of regional limit. Cores sediments were quantitatively taken in the northernmost-intertidal zone of the Shuangtaizi estuary
in the Bohai Sea, NE China in May (spring), August (summer), and October (autumn) in 2017. Twenty-one stations were
designed in seven sections, along which the meiofauna and sedimentary environments were analyzed. Seven meiofaunal
taxa were found. Free-living marine nematodes were the most dominant group, accounting for 96.6% and 72.1% of the
total in abundance and biomass composition, respectively, followed by bivalves and copepods. The average abundance and
biomass of meiofauna were (3530+1474)ind./10cm® and (1836.5+976.3)ug dwt/10cm?, respectively, with no seasonal
variation and downward trends from land to sea. The medium grain size and chl a were correlated significantly to the
abundance/biomass. The ratio of nematodes/copepod (N/C) indicated serious organic pollution, which agreed with the
results of the macrofaunal analysis and heavy metal samplings in the similar areas, and could be used as a bio-monitoring
indicator.

Key words Shuangtaizi estuary; sandy intertidal zone; meiofauna; community structure



