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Abstract; The unusual dynamic conditions in estuaries cause their zooplankton distribution, as well as the zooplankton
distribution in the adjacent sea, to be spatially and temporally heterogeneous. To investigate this heterogeneity in the
adjacent sea of the Yellow River Estuary, zooplankton samples were collected from there in December 2012, April 2013,
June 2013, and September 2013. The samples were collected using a plankton net with mesh size 0.160 mm, while during
the four cruises, environmental parameters such as seawater temperature, salinity, and chlorophyll a concentration were

determined. Spearman rank correlations were used to analyze the relationship between zooplankton abundance and various
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environmental factors. Overall, 70 zooplankton species were identified, including 19 pelagic larvae. The copepods were the
most abundant group, representing 30%, followed by hydromedusae. For the study region, the most dominant organisms
were Noctiluca scintillans, Paracalanus parvus, Acartia bifilosa, Oithona similis, Paracalanus crassirostris, Corycaeus
affinis, Sagitta crassa, Bivalvia larvae, and Polychaeta larvae. Among these, P. parvus, A. bifilosa, and O. similis
dominated the zooplankton communities for three of the measured seasons. Furthermore, the composition of dominant species
varied with seasons, with the seasonal turnover rate of dominant zooplankton species being high (67 - 88%). The
abundance of P. parvus averaged 9320 ind/m’in summer, 3704 ind/m’ in autumn, 3891 ind/m’ in winter, and 165 ind/m’
in spring. For the Yellow River mouth, P. parvus reached the greatest abundance in summer, while for the eastern sea area,
this occurred in autumn and winter. Furthermore, the abundance of A. bifilosa averaged 40218 ind/m’in summer, 17815
ind/m” in spring, and 2127 ind/m’ in winter. In spring, the abundance of A. bifilosa showed a decreasing trend from the
Yellow River mouth to the outer sea area. For the Yellow River mouth, this species reached its highest abundance in
summer, whereas for the eastern sea area, this occurred in winter. In addition, the abundance of O. similis averaged 4245
ind/m’in summer, 2776 ind/m’ in spring, 1154 ind/m’ in winter, and 88 ind/m’in autumn. In spring, O. similis reached
the highest abundance in the both sides of the Yellow River mouth, while for the Yellow River mouth this occurred in
summer and for the eastern sea area in winter. N. scintillans dominated the zooplankton community in spring and summer.
The abundance of N. scintillans averaged 28194 ind/m’in spring and 13679 ind/m’ in autumn. In spring, N. scintillans
reached the highest abundance in the southern area of the Yellow River mouth, whereas for the eastern sea area, this
occurred in autumn. Overall zooplankton abundance averaged 60620 ind/m’in summer, 31228 ind/m’ in spring, 21540
ind/m’ in autumn, and 7594 ind/m’in winter, while its spatial distribution varied among the four seasons. In spring,
zooplankton abundance showed a decreasing trend from the Yellow River mouth to the outer sea area. In summer,
zooplankton density was higher in the Yellow River mouth and the eastern sea area. The higher zooplankton abundance
occurred in the eastern sea area in autumn and winter. The zooplankton community’s diversity index ( H') showed an
increasing trend from the Yellow River mouth to the outer sea area. Finally, the zooplankton abundance had a clear positive
correlation with the seawater temperature (r=0.212, P < 0.05), suggesting that for the Yellow River Estuary, seawater

temperature was one of the main factors determining zooplankton abundance.
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Fig.1 Sampling stations in the Yellow River Estuary’s adjacent sea
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Table 1 Seasonal variability of dominant zooplankton species in the Yellow River Estuary’s adjacent sea

Yk HE#4EE Dominant

Species FZE Spring 5 7 Summer #Z Autumn &7 Winter
RO Noctiluca scintillans 0.514 < 0.001 0.446 0
IMUFFIK % Paracalanus Parvus 0.003 0.077 0.172 0.416
XUl 2 57K % Acartia bifilosa 0.325 0.332 0 0.210
I SIK % Oithona similis 0.051 0.031 0.002 0.126
SERA AT K F Paracalanus crassirostris < 0.001 0.027 < 0.001 0.010
% KIRBIKF Corycaeus affinis 0 0 0 0.062
SR B Sagitta crassa 0.001 0.001 0.026 0.017
WK Bivalvia larvae 0.017 0.008 0.141 < 0.001
ZEBRYE Polychaeta larvae 0.002 < 0.001 0.020 < 0.001
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Fig.3 Spatial distribution of dominant zooplankton abundance in the Yellow River Estuary’s adjacent sea
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Fig.4 Seasonal distribution of zooplankton abundance in the Yellow River Estuary’s adjacent sea
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Table 2 Seasonal variability of Shannon-Weaver index and of zooplankton abundance in the Yellow River Estuary’s adjacent sea

120.0°E

E=st] ZHPEHEEL Shannon-Weaver index ¥J5]% Evenness index

Season SEHIE Average FRME Maximum — 5/IMA Minimum F-{H Average BKME Maximum — 5z/IME Minimum
72 Spring 1.60 2.74 0.60 0.46 0.70 0.19

¥ 2% Summer 1.58 3.12 0.56 0.37 0.69 0.14

K7 Autumn 1.97 2.89 0.66 0.53 0.90 0.18

27F Winter 2.32 3.72 1.94 0.65 0.87 0.48
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Table 3 The relative analysis of the zooplankton abundance and the environmental factors

IS Ay FERlIRzIEY B s TR EE KR VISV LRSS N
Environmental factors Zooplankton abundance Temperature Salinity Depth Chl a
TR FE B Zooplankton abundance 1.000

7K IR Temperature 0.212* 1.000

K ERE Salinity -0.192 0.109 1.000

7K Depth -0.185 -0.041 0.421** 1.000

2838 Chl o 0.069 0.586 0.069 -0.159 1.000

“ o " FIRAE 0.05 K L RFERR, x w7

JRTE 0.01 7K I 8 35S ,N=100
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Fig.5 Seasonal distribution of Shannon-Weaver index of zooplankton abundance in the Yellow River Estuary’s adjacent sea
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