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Fig. 1 Sampling stations in the Yangtze River
Estuary in 2017-2018
The S1 and S2 stations are continuous sampling stations in

2017 and 2018, respectively; L1, L2, L3 and L4 are section
stations in 2018.
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Fig. 2 24 hour time-series survey of temperature, salinity and chlorophyll distribution in the Yangtze River Estuary in 2017-2018
Figure a, b and c are the 24 hour time-series temperature, salinity and chlorophyll distribution of the S1 station in 2017; figures d, e

and f are the 24 hour time-series temperature, salinity and chlorophyll distribution of the S2 station in 2018.
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Fig. 3 Section profiles (L1-L4) of temperature, salinity and chlorophyll in the Yangtze River Estuary in 2018
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Tab.1 Dominant species (groups) of zooplankton

Fy RHFH () B
year dominant species (group) dominance
2017 447k & Calanus sinicus 0.26
B = £ 7% Evadne tergestina 0.18
K& EH Ik F Euchaeta concinna 0.12
#ER52% Thaliacea 0.10
KV-PE45 Rk % Acartia pacifica 0.07
JIE 55ty Sagitta enflata 0.06
4IEZ& Ostracoda 0.04
A HF Lucifer sp. 0.03
KREZFIR4A Macrura zoea 0.02
2018 KF-HEZjHE/K &% Acartia pacifica 0.27
K& E K % Euchaeta concinna 0.16
rh 4 /K % Calanus sinicus 0.12
4t Mgl 7K % Centropages dorsispinatus 0.04
JIE 55 1t Sagitta enflata 0.04
HE ik = 7 #% Evadne tergestina 0.03
5 e % L Sagitta nagae 0.02
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TRl Sh 4 R R S A, PR R R AR K
J&2610.27 ind/m® 1 2548.69 ind/m’, PIAEXTHHFh
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W% 22 5 0 2 Tk R O R R = AR (TR R
28.82%) . HHEI K F (TTHRE 14.82%) . AL
(Thaliacea)(TTHL# 10.11%).
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Tab.2 Contribution analysis of zooplankton community
structure differences between 2017 and 2018

Ay DURRE TR/ %
year contributor contribution rate
2017  H4e# K F Calanus sinicus 30.39
FEEE /K % Euchaeta concinna 20.08
K- 974K 3% Acartia pacifica 15.57
2018 JPJM:F Bt Sagitta enflata 16.47
WERE2% Thaliacea 13.24
A ik = ff1 7% Evadne tergestina 12.61
FEEE /K % Euchaeta concinna 11.35

2018 4[] JEEE T DX 67 (L1, L2)F145 Ifi X il
BL(L3 . LAMEA LB A o, BT X R R 2 1

X 77 e Sh P EVE AE ALK P38 72.18%, 25 (R 2% 5+
() B2 STER D M I BE = f i (DTRkR 27.58%) . B
%t Mo 1] 7k % (Centropages dorsispinatus)( 57 ik %
11.35%) . FEECEHIK & (FTHRR 11.14%)

24 BiHEPBEESHERTFHEXED T
241 FHIPERBEENERTUSHRERT
RIMHRMES XLl TR h 25 R+
JESRIZRE(Ts) RZEE(S) FREMERE a (Cs).
JRERE(S). R T)HIEEMS2 a (C)%
IR AT A M AT . SR ) A8 A (1 d) A,
IRBE R SO 43 7 e sh 0 25 =F B A I 2550 T
(3K 3), 2017 SEEFEYFFE S Co B & FAH
X(P<0.01); KEFEFEER T, Al C, BRFEIFHRL
(P<0.05), 5 S, 2 BEFMEP<0.01); HAkE
5 Cq B i E IEAHI(P<0.05); JRIFIREH 3 E S
S R RFIEMK(P<0.05); il @i+ Cs
M R E IEAE(P<0.01), 2018 B FIKAESS
YRR EE IS Ty 2 2 TR AR OG(P<0.01), TR
TR ISR SRR T R RN B3 (P>0.05),

R3 BHEOMEBEE SRER FH Pearson tHXMES

Tab.3 Pearson correlation analysis of zooplankton group abundance and environmental factors

Ay year 2017 2018
2 surface JiXJZ bottom #JZ surface JiJZ bottom

%
Fhfgroup  mpr s hgR it B ;e M&ER e HhE R WA EE MR

temperature salinity chlorophyll temperature salinity chlorophyll temperature salinity chlorophyll temperature salinity chlorophyll
2K
bei 0.300 0.374 —0.013 0.339 0.524 0.162 —0.104 0.016 0.174 —0.241 0.256 —0.131
Copepoda

0.616 —0.480 0.897 0.625 0.475 0.389 —0.469 0.033 0.013 -0.718 0.562 -0.570
Chaetognatha
KRR : - . .

—0.055 0.220 0.283 0.691 0.820 0.675 —-0.393 0.588 0.157 —0.792 0.695 —0.439
Medusae
Kifak .

0.470  —-0.021 0.780 0.208 0.060 0.267 —0.346 0.237 —0.238 0.197 —-0.333 0.093
Cladocera
TRUFIR 2 .
planktonic —0.043 0.011  0.479 0.639 0.670 0.194 -0.327 -0.246 0.546 —0.444 0.503 —-0.344
shrimp
‘Eé'ﬁ?@ﬁ 0.125  —-0.360 0.507 0.556 0.621 0.101 0.327 0.036  —0.109 0.162 —0.152 —0.560
pelagic larva
(GILEN

; 0.201  -0.559 0.626 0.476 0.456 0.187 —0.383 0.458 -0.174 —-0.259 0.241 -0.389

Thaliacea
H Al others -0.311 0.469 —0.025 0.405 0.574 0.251 —-0.241 0.416 -0.002 -0.394 0.448 0.380
?;ﬁ/@ﬁﬂ 0.606 —0.268 0.844" 0.080 -0.051 0.170 —-0.209 0.215 0.242 —-0.425 0.379 0.062
ish eggs

e #7E 0.05 /KFCUUR) B B EAHSE, **7F 0.01 /KOO # 8 35 4H ¢

Note: * means significantly correlated at the 0.05 level (two-tailed), and ** means highly significantly correlated at the 0.01 level (two-tailed).
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Fig. 4 Canonical correspondence analysis between samples and environmental factors in 2017-2018
a. containing all samples of two-year continuous stations and section stations; b. containing the samples of the continuous station in
2017 and the L3-L4 stations in 2018; c. containing the samples of the continuous station and the L1-L4 stations in 2018.

A. Copepoda; B. Chaetognatha; C. Medusae; D. Cladocera; E. planktonic shrimp; F. pelagic larva; G. Thaliacea; H. fish eggs;

I. others (Ostracoda, Amphipoda, et al.); Lon. longitude.; Ts. surface temperature; Ss. surface salinity; Cs. surface chlorophyll a;
To. bottom temperature; S,. bottom salinity; Cy. bottom chlorophyll a; day-night. day or night; time difference. time interval from noon

or midnight. 1-9 and 10-17 are samples of continuous sampling stations in 2017 and 2018, respectively, and L1-L4 were samples of
stations in 2018. The solid circles indicate the continuous samples have the sampling time closed to the section samples.
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Interannual variation of and factors influencing the summer zoo-
plankton community in the Yangtze River Estuary in the summers of
2017-2018

SHEN Haigqi', XU Yongjiu', WANG Jianxin?, YUAN Kaibin', YAN Zeyu', ZHOU Fuyuan', HOU Weifen'

1. School of Fisheries, Zhejiang Ocean University, Zhoushan 316022, China;
2. Marine Science and Technology College, Zhejiang Ocean University, Zhoushan 316022, China

Abstract: In this study, we analyzed the species composition, ecological distribution, and spatial, diurnal, and in-
terannual variation of zooplankton in the Yangtze River Estuary in the summers of 2017-2018. We used a 24
time-series analysis, a section stations survey, and the canonical correspondence analysis (CCA) to reveal the rela-
tionship between the abundance of dominant groups and the environmental variables. The results showed that
there were 49 and 50 zooplankton species in the summers of 2017 and 2018, respectively, of which, Calanus sini-
cus, Acartia pacifica, Euchaeta concinna, Sagitta enflata, and Evadne tergestina were the dominant species. The
SIMPER analysis indicated that the main contributors to the interannual variation of the zooplankton community
were Evadne tergestina, Calanus sinicus, and Thaliacea. CCA analysis showed that the surface temperature, bot-
tom salinity, and surface chlorophyll a were the main environmental factors affecting the interannual variation of
zooplankton groups, explaining 47.51% of the two-year zooplankton variation. Based on the spatial distribution of
chlorophyll a in 2018, the stations were divided into chlorophyll a frontal and non-frontal area, which contained
the L1-L2 and L3-L4 stations, respectively. The main contributors to the spatial differences of the zooplankton
community were Evadne tergestina, Centropages dorsispinatus, and Euchaeta concinna. CCA analysis showed
that the bottom salinity, bottom temperature, and surface chlorophyll a were the main environmental factors af-
fecting the spatial variation of zooplankton groups, accounting for 56.31% of the variation in the composition of
zooplankton in 2018. The results indicated that the different runoffs of the Yangtze river, diluting the water and
causing changes in salinity and chlorophyll a, had an important impact on the interannual variation of the zoo-
plankton community.

Key words: Yangtze River Estuary; zooplankton community structure; interannual variation; spatial variation;
environmental factors; CCA
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