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Assemblage composition and distribution of meiobenthos in the Yangtze Estuary

and its adjacent waters in autumn-winter season
Yu Tingting'*, XU Kuidong'" "

1 Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China

2 Graduate University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: We investigated the assemblage composition, abundance, biomass and spatial distribution of meiobenthos in
relation to benthic environmental variables at 19 stations in the Yangtze ( Changjiang) Estuary and its adjacent waters in the
East China Sea from November to December 2009. The average abundance of meiobenthos was (1081+700) ind/10 em’
and the biomass was (600+374) g dwt/10 cm®. There was an overall trend in both the abundance and biomass decreasing
from the north to the south sea area and from the inshore to the offshore area. Moreover, the abundance was markedly higher
in the dilution zone of the Yangtze River than that in the surrounding offshore area. The standing crops of meiobenthos were
similar to those obtained from the same area in spring (from April to May 2007 ) , but distinctly lower than those in summer

(June 2003). Among the 12 meiobenthos assemblages identified , nematodes were most abundant, accounting for 94.4% of
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the total abundance, followed by turbellarians (2.3% ) and copepods (2.0% ). In terms of biomass, nematodes accounted
for 68. 1% , and followed by turbellarians (14.8% ), copepods (6.8% ) and polychaetes (5.8% ). There were about
70.8% of the total meiobenthos individuals and 69. 9% of the nematodes distributed in the surface 0—2 cm sediment
layer. These proportions were higher than those recorded in this area (from 54% to 65% ). Spearman correlation analysis
showed that meiobenthos abundance was positively correlated with sediment chlorophyll-a concentration, and negatively
correlated with water depth, bottom water temperature and bottom water salinity. BIOENV analysis suggested that the
combination of environmental variables that best correlated with meiobenthos communities consisted of water depth and
sediment phaeophytin-a concentration. Our data indicated that the abundance ratio of nematodes to copepods ( N/C)
generally coincided with the benthic environmental condition in the study area. However, differences in sediment types
might discredit the use of this ratio in environmental assessment. Based on the biovolume calculation of 639 individuals from
two stations, we obtained the average individual dry weight of nematodes which was 0. 104 pg/ind and 0. 365 wg/ind,
respectively. Our study indicates that the average individual dry weight of 0. 4 pg/ind, which has been widely used

domestically to calculate the biomass of nematodes, might more or less over-estimate the true biomass.

Key Words; Yangize Estuary; East China Sea; meiobenthos; nematodes; abundance; biomass
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Fig.2 The benthic environmental variables at 19 stations in the Yangtze Estuary and its adjacent waters
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Fig.3 CLUSTER analysis of benthic environmental variables
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Fig.4 MDS ordination of benthic environmental parameters
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YOIV 2B e gk, /N S i 32 52 B3 2 1) AR 9o, ELAL R DR s (11 5) L F
¥4 (1081£700) /10 em® (£ 1), fem EAL TACHRIT A9 31002 3, F 54 (2739+698) 4~/10 em® , Hh
T Y 29001 130002 3, 42 FE 230514 (2154 +555) /10 em® F1(1906+£468) /10 em® . FRARAE AL T FE it 25
FRBLE Y 29004 3, FBEAH (145+37) 4~/10 em’,
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Table 1  Average abundance, biomass and production of meiofaunal groups at 19 sampling stations in the Yangtze Estuary and its

adjacent waters

HRE Groups FJF Abundance Y Biomass e Pmduciﬁoni
/(A/10 em?) /% /(g TH/10 em®) /% /(pg TH10 em™ea™)

2k H Nematoda 1021665 94.4 408266 68.1 36752396

R 1 Turbellaria 25+27 2.3 89+94 14.8 797+847

KéEZE Copepoda 22421 2.0 41+38 6.8 367344

B2 Kinorhyncha 910 0.8 1820 3.0 160+182

£ £ Polychaeta 247 0.2 35£104 5.8 3142936

F 52254l Nauplii 1+1 0.1 244 0.4 19+40

WFEZE Bivalvia 0=1 0.0 1+2 0.2 10+20

¥t £ 28 Amphipoda 0=1 0.0 2+6 0.3 17+53

I Halacaroidea 0=1 0.0 1+2 0.2 9+19

A2 Ostracoda 0+0 0.0 249 0.4 20+84

Jl 2% Gastropoda 00 0.0 0+1 0.1 4112

2 122 Tsopoda 00 0.0 1+3 0.1 6+24

St Total 1081700 100.0 430276 100.0 387322486
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Fig.5 Horizontal distribution of meiofaunal abundance and biomass
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Fig.6 Relative abundance of nematodes, copepods and turbellarians
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Fig.7 CLUSTER analysis of meiofaunal abundance Fig.8 MDS ordination of meiofaunal abundance
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Table 2 Comparison of nematodes and meiofaunal biomass obtained from biovolume measurements and estimation using 0.4 pg per individual

of nematodes at two stations

ER7E 313 31007 ¥ 30001 ¥
S LR HA AT 44T H Measured nematode average individual dry weight/ ( g/ 1) 0.104 0.365
SRt 4 )i Measured nematode total biomass/ (g T-H/10 cm?) 160 443
2210 0.4 g/ MEFAZ B E Y Estimated of nematode total biomass/ (pg T H/10 em?) 616 485
28 s <IN JCATG B0y 49 S A i

iiE;H)JFﬁ% J. A )H'% ER7/hs . i 317247 SS12121
Meiofauna total biomass obtained from measured nematode biomass/ ( g FH/10 cm?)

44 o 5 B A0/ 40 28 Bt

LR UG ST/ AR B ) S A ) i 1724168 932132

Meiofauna total biomass obtained from estimated nematode biomass/ (g T /10 em?®)
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Table 3 Relative coefficient between meiofaunal abundance, biomass and benthic environmental parameters based on Spearman analysis

U SEH INEYRA S F B /N TECAT ) AR ) LMERE Y i IR
Benthic environmental parameters ~ Meiofauna abundance ~Meiofauna biomass ~Nematode abundance Copepod abundance —Turbellarian abundance
JKIE Water depth -0.821"* -0.686"" -0.823*" -0.604 ** -0.338
JEJZ 7K Temperature -0.746"* -0.660** -0.747 " -0.502" -0.297
JEZERBE Silinity -0.682** -0.639** -0.684 " -0.411 -0.226
DA £ 8 Silt-clay content 0. 191 0.074 0.216 -0. 164 -0.245
FREDRIAE Median particle diameter 0.132 0.040 0.160 -0.333 -0.219
7K Water content 0.011 -0.091 0.044 -0. 158 -0.432

F ML i Organic matter content -0.005 -0.198 0.025 -0.045 -0.339
M4k % a & & Chl-a concentration 0.530" 0.274 0.530" 0.217 0.097
BN 4% 3K a it 0.418 0.246 0.412 0.193 0.217

* % P<0.01, *P<0.05

3 i
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Fig.9 Ratio of nematodes to copepods in abundance (N/C)
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