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, 2011; , 2012; Cai et al, 2012), 2007b) R 0.16m’ Gray-
200m ( , O’Hara , 2.9cm
2009; ,2014) 7 5 5 4
4 3 ) 10cm , 10%
, , , —20°C ,
1 24h 0.05mm  0.031mm ,
1.15 (Ludox-TM) R
1.1
2015 6 1.3
« ” R (19.3°—21.4°N, s
112.4°—115.1°E) 7 ( 15 17 18 24 (2.9cm),
26 28 30) 10cm? (ind./10cm?) ,
| / (NIC )
24° ’ ’
N Widbom (1984) Mclntyre
23° (1968) Zhang (2001) (D
2 £1 NEEESYSXEOMEESTE
Tab.1 Individual average dry weight of meiofauna taxa
21°
(ng) (1g)
Nematoda 0.4 Ostracoda 14.0
20 Copepoda 1.86 Turbellaria 3.5
19° Polychacta 14.0 Thermosbaenacea 33
Nauplii 0.11 Isopoda 15.0
18° .
112° 113°  114° 115° 116° 117° 118°E Gastropoda 4.2 Amphipoda 15.0
Bivalvia 4.2 Tanaidacea 15.0
1 Kinorhyncha 2.0 Others 3.5
Fig.1 The sampling stations in the northern South China Sea Cumacea 35
1.2 Surfer 8.0 SPSS
, 21 2 Mann-Whitney U
(
, 2007a)
(2007) , a PRIMER 6.0,
( , 1986; Metaxatos et al,
2002), (Cluster) (non-metric

(conductivity temperature depth, CTD)

Multidimensional Scaling, MDS) ,

Percentage, SIMPER)

(Similarity
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; (Principal Components ( “ ) ,
Analysis, PCA) , 34.5+0.1( 2)
; 2.2
(one-way ANOSIM) 7 3 ,
; - ( 15 18 26 28 30),
(Biota-Environment, BIOENV) ( 17) - - ( 24)
(Clarke et al, 2001) 15, 0.29mm(1.89),
24, 0.02mm(6.1®) s
2 a 0.19mg/kg  0.06mg/kg,
2.1 2.67mg/kg
, 1.88mg/kg; 0.40%
, 0.29% 7 R 24(24m)
24(24m), a >
, 17(1062m), 0.32mg/kg 3.31mg/kg 0.50%;
, ( “ ) , 30(485m) a
24 , 23.3°C, , 0.06mg/kg 1.56mg/kg
3 ( 17 18  30) 9°C 0.11%( 2)
F2 mBdHMATERNMETETHE
Tab.2 The means of environmental variables at the sampling stations in the northern South China Sea
24 26 15 28 30 18 17
(°E) 112.4 112.8 114.7 113.2 113.6 114.2 115.1
(°N) 21.4 20.7 20.6 20.0 19.3 19.7 20.0
(m) 24 69 108 122 81+44 485 627 1062 725+301
(°C) 23.3 19.6 19.6 17.6 20.0+£2.4 8.6 6.8 4.6 6.7£2.0
344 34.6 34.6 34.6 34.6+0.1 344 34.4 34.5 34.5+0.0
(%) 0.50 0.39 0.25 0.45 0.40+0.10 0.11 0.42 0.35 0.29+0.16
a (mg/kg) 0.32 0.13 0.13 0.17 0.19+0.09 0.06 0.06 0.08 0.06+0.01
(mg/kg) 3.31 2.87 2.16 2.32 2.67+0.52 1.56 1.66 2.42 1.88+0.47
- (%) 71 45 29 49 48+17 49 43 75 5617
(D) 3.5 2.5 2.9 2.5 2.84+0.5 3.0 2.8 2.8 2.940.1
(D) 6.1 3.8 1.8 3.9 3.9£1.8 3.9 33 5.4 4.2+1.1
23 PCA PCA , 7
PCA s PC1 PC2 3 1 24; 2
79%, PCl1 15 26 28; 3 17
51%, PC2 18 30( 2) 1 (24m),
28% 3 , PC1 , a ,
a , ; 2
PC2 (69—122m), a
) , ;03
(485— 1062m), a

>
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*3 PCARMHPEZZEETNANESEMMATRY 2.4
Tab.3 Coefficients in the linear combinations of variables
making up the first two PC axes 13 ’
PCI PC2 ( )
(%) ~0.24 ~0.01 ( )
a (mg/kg) -0.41 0.04
(mg/kg) -0.37 0.01 (D ,
(m) 0.27 -0.40 , 83%,
0 -0.34 0.34 ; 7% 3%,
-0.01 0.46 7%( 3)
- % - - .
08) 0.16 0.47 (90£108)ind./10cm?,
(D) -0.24 -0.29 . )
@ o 0.44 24,  (329+259)ind./10cm”,
(ind./10cm?) —0.40 -0.10 , 18,
(ng dwt/10cm?) ~0.39 0.11 (19£14)ind./10cm , ,
(%) 51 28 47%, )
30% 5%( 3)
+ wt cm, >
(120£85)ug dwt/10cm’ 24
4r - (276£164)ug dwt/10cm?,
57
B2 17 18, 36ug dwt/10cm?( 4)
2l A A Mann-Whitney U
N
£
& / 4) ,
M ol
#&l (P<0.05
-2t P<0.01), /
(P>0.05)
-4 L, X X | X 8 >
-6 -4 -2 0 2 4
E—EHEHMPCI
2 s
Fig.2 PCA plot of the sampling stations in the northern South ’
China Sea 13 8

=4

AL ER PR IR AP X B i B RN EE . S FNLE B/ B 2 tb B F19{E & Mann-Whitney U ZF4010 4%
Tab.4 The means of meiofaunal abundance, biomass, N/C ratio, and Mann-Whitney U test for difference between shelf and slope
stations in the northern South China Sea

24 26 15 28 30 18 17 F
(ind./lOcmz) 3294259 71443 89+48 38+31 1324130  47+19 19+14 33+28 33+14 0.007 *k
(ng dwt/10cm?)  276+164 163+£163 149+93  87+80 169+79 96+52 36+30 36+28 56+35 0.010 *
(ind./10cm?) 3114248 52431 72439 32+26 117£130  37+15 16+14 30+£26 28+11 0.010 *
(ind./10cm?) 7+6 6+7 6+4 5+5 6+1 443 1+1 1+1 2+2 0.009 ok
(ind./10cm?) 8+7 3+3 8+5 0+0 5+4 2+2 1+1 1£2 1+1 0.103 ns
(%) 9442 74+26  79+6 85+1 8348 79+£10 76+19 92+6 8349 0.943 ns
/ 3347 17£5 8+5 32426 23+12 1819 1048 18+12 15+4 0.152 ns

:ns: P>0.05; *: P<0.05; **: P<0.01.
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Fig.3 Percentage compositions of the abundance and biomass of meiofaunal groups in the shelf and slope

2.5

stations in the northern South China Sea
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Fig.4 Cluster(a) and MDS(b) analysis based on abundance of meiofaunal taxa in the northern South China Sea
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( 200m) ( 200m) (Clarke et al,
(Leduc et al, 2012) 200m , 7 2001)
15 24 26 28 e o " -
( VR BT REEANE LN RORESHST
( 17 18 30), one-way 5 & F# BIOEVN £ 47
ANOSIM Tab.7 BIOEVN analysis between meiofaunal community
structure and environmental parameters
(P<0.05), 1 (°C) 0.487
) 2 (m) 0.356
3 a (mg/kg) 0.231
(Similarity Percentage, SIMPER) ( o), 4 (@) 0.100
5 (D) 0.071
70% , , 6 (mg/kg) -0.083
, 7 (%) —-0.083
24.8%, , 8 -0.299
17.9%  17.7%, . T1% ? ) ~0-332
a 0.551
x5 BBIMMAERSHEEXET/ NEREHNMERFE
ALY SR B E KBS
Tab.5 One-way ANOSIM test based on abundance and 3
biomass matrices for the difference of meiofauna community
between shelf and slope in the northern South China Sea
200m 1000m R
P 0.035% 0.074
R 0.116 0.098
75%,
1 ¥ P<0.05
70% s 75%,
&6 miEILERPRIRFNPL K X N BLIE AR N M B R Y 70%
SIMPER 4} #ff
Tab.6 SIMPER analysis of shelf and slope meiofaunal >
communities in the northern South China Sea ,
(ind./10em’) (Soltwedel,
(%) %) 2000),
116.6 28.5 24.8 24.8 (Cal et al, 2012) ,
4.7 1.4 17.9 42.6
b a b
6.1 1.9 17.7 60.3 o
0.7 0.5 7.1 67.5 ’ a 70%,
2.6 30%
7 ( s >
) BIOENV « 7, R R R
a s 0.551, , a
a R 0.532
; ( )
> > a> >
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), , Pavlyuk (2006) (2010)
, Pfannkuche (2012) (2014)
a b
5 5 a
a b
(Pfannkuche, 1985), ,
PCA a R
R BIOEVN a ( ,2010)
a ( ,2010) (Pavlyuk et al, 2006;
, , 2011, ,2012; Cai et al, 2012)
, , ( 9
( , 2009) R (2009)
(2014) >
(N/C) Raffaelli(1987), (2014) 15
Warwick(1981), Coull (1981) NIC 17 (2014)
50 , 50—100 R X1 X6 s
100 N/IC s
R 7 N/IC
505 b
NIC - s 50%,
5 , ( 30 17
); (2014) 6 , 5
(9, o
£8 NRMAHNERE S B LRT6 E
Tab.8 Comparison in meiofaunal abundance between the northern South China Sea and other areas of the South China Sea
. ) (m) (um) (ind./10cm?) (%)
2015.6 24—1062 31 90+108 83
2010.9 87—1600 31 566636 95 (2014)
2007.9—10 1302—1394 ) i 31 156+56 85 (2009)
2007.10—11 20—160 42 901+913 93 (2010)
2008.10 4—35 31 399+452 93 (2011)
2006—2007 20—120 42 320+79—936+430 85 Cai  (2012)
2009.10 11—17 38 593+265 92 (2012)
( ) 2003.10 6—39 63 1035+450 69 Pavlyuk  (2006)
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COMPARISON IN MEIOFAUNAL COMMUNITIES BETWEEN SHELF AND SLOPE
OF THE NORTHERN SOUTH CHINA SEA

ZHOU Hong, Saif MD UDDIN, HUANG Meng-Jiao, LIU Xiao-Shou, WANG Zheng-Mao,
YIN Yong-Tong, JIANG Qian-Qian, Rebeca MONTERO-TABOADA, Karim MD ABDUL
(College of Marine Life Sciences, Ocean University of China, Qingdao 266003, China)

Abstract
relevant environmental factors, meiofaunal and environmental samples were collected at seven stations in the northern
South China Sea (19.3°—21.4°N, 112.4°—115.1°E) in June 2015, and compared in meiofaunal abundance, biomass, taxon

composition and community structure between the shelf and slope stations. Results showed that at the shelf, the meiofauna

To understand the characteristics of meiofaunal communities from the shelf and slope depths, and the most

consisted of 13 major groups in average abundance of (132+130)ind./10cm” and biomass (169+79)ug dwt/10cm?, while at
the slope, the meiofauna covered 8 major groups in significantly lower abundance of (33+14)ind./10cm® and biomass of
(56+£35)ug dwt/10cm’ than those of the shelf. However, no significant difference was found in major taxon composition
(Mann-Whitney U test), i.e., at both shelf and slope, nematode was the most dominant taxon(83% of the total abundance),
followed by polychaete (7%) and copepod (3%). As PCA indicated, the separation of shelf and slope stations along PCl1
and meiofaunal abundance and biomass were positively related with sedimentary chlorophyll a, phacopigment, and bottom
water temperature, while negatively related with water depth. At 65% similarity, Cluster and MDS classified the seven
stations into two groups, which was largely consistent with the shelf and slope grouping. In addition, significantly different
community structure was detected between the shelf and slope meiofaunal communities indicated by one-way ANOSIM
according to the abundance matrix of major taxa. The best combination of environmental factors affecting meiofaunal
community structure were chlorophyll a and bottom water temperature as revealed by BIOENV. Therefore, from the shelf
to slope, as water depth increased, the food availability and bottom water temperature both decreased, and resulted in the
different characteristics of meiofaunal communities between shelf and slope in the northern South China Sea.

Key words abundance and biomass; shelf and slope;

meiofaunal community; composition and structure;

northern South China Sea



