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Fig. 1 Sampling stations of zooplankton in the Yellow River estuary and its adjacent waters
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Fig. 2 Species composition of zooplankton in
the Yellow River estuary and its adjacent waters
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Fig. 3 Seasonal variation of zooplankton abundance
in the Yellow River estuary and its adjacent waters
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Tab. 1 Dominant species and dominance indexes of zooplankton in the Yellow River estuary and its adjacent waters

[UES Hi S TR EE Y L /% HRBITR /% e
species percentage in abundance occurrence frequency dominance
HZ% summer (8 H August)
s AT Sagitta crassa 21.0 100.0 0.210
WEMKRIK T Centropages dorsispinatus 24.2 77.8 0.188
KEJs4h K Macrura larva 13.3 100.0 0.133
T K& Calanus sinicus 13.2 88.9 0.118
B R LK Copepoda larva 8.2 50.0 0.041
#Z& autumn (10 A October)
ST R Sagitta crassa 40.2 100.0 0.402
INUHT KT Paracalanus parvus 20.1 100.0 0.201
JIKEE Beroe sp. 7.2 83.3 0.060
A LR Lamellibranchiata larva 5.4 88.9 0.048
B4R Copepoda larva 5.7 83.3 0.047
RAEVTIK & Calanus sinicus 6.2 72.2 0.045
TG KIRGI/KF Corycaeus affinis 3.4 61.1 0.021
42 winter (2 H February)
WU 95K % Acartia bipinnata 38.7 100.0 0.387
B4R Copepoda larva 17.4 100.0 0.174
BOEH Noctiluca scintillans 28.0 27.8 0.078
ST R Sagitta crassa 5.9 100.0 0.059
WKIESIKE Oithona similis 6.1 72.2 0.044
# 7= spring (5 4 May)
BOEH Noctiluca scintillans 96.8 94.1 0.911
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Fig. 5 Seasonal variation of zooplankton community’s diver-
sity indexes in the Yellow River estuary and its adjacent waters
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Characteristics of zooplankton community structure and its seasonal
variation in the Yellow River estuary and its adjacent waters
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1. College of Fisheries, Ocean University of China, Qingdao 266003, China;
2. Laboratoray for Marine Fishery Science and Food Production Processes; Qingdao National Laboratory for Marine
Science and Technology, Qingdao 266071, China

Abstract: Zooplankton species play a crucial role in the pelagic food chain of coastal ecosystems and may reflect
changes to marine environments. Therefore, community structure and seasonal variation in zooplankton assem-
blages are important for understanding ecosystem structure. In recent decades, anthropogenic activities have
caused considerable changes to the environment of the Yellow River estuary and its adjacent waters. To ascertain
how the present environment has influenced seasonal changes in zooplankton community structure, data on spe-
cies composition, abundance, dominant species, and species diversity were collected during August 2013—May
2014 in the Yellow River estuary and its adjacent waters. Dominant species were selected based on a dominance(Y)
greater than 0.02. Between-season species fluctuations were described using seasonal replacement rate(4). Species
diversity in zooplankton communities were measured with the following indices: Margalef species richness(D),
Shannon-Wiener diversity(H'), Pielou evenness (J'), and K-dominance curves. We identified 30 zooplankton spe-
cies with 13 types of pelagic larvae, representing six phyla: Protozoa (one species), Chaetognatha (one species),
Urochordata (one species), Ctenophora (one species), Coelenterata (eight species), and Crustacea (18 species).
Seasonal replacement rates were 64.1% (summer to autumn), 71.4% (autumn to winter), 41.2% (winter to spring),
and 70.6% (spring to summer), revealing obvious seasonality in species composition. Average zooplankton abun-
dance was (2115.64+4143.70) ind/m’. Excluding Noctiluca scintillans, the average was (95.93+116.27) ind/m’,
with Arthropoda accounting for 71.43%. Abundance was highest in spring (May), followed by winter (February),
autumn (October), and finally, summer (August). Sagitta crassa and Copepoda such as Acartia bipinnata and
Paracalanus parvus were the main dominant species, whereas N. scintillans was highly dominant in spring, ex-
hibiting large blooms. All four species diversity indices were consistent in seasonal variation, being larger in
summer and autumn than in winter and spring. Overall, zooplankton community structure was characterized by
seasonal fluctuation. Copepoda and pelagic larvae were the dominant groups, with profound effect on variation in
abundance and species diversity. Compared to previous research, zooplankton species composition and dominant
species did not change significantly in the Yellow River estuary and its adjacent waters. The big blooms of M.
scintillans were at least partially due to water organic pollution. Consequently, its increasing dominance under-
scores serious water eutrophication in the Yellow River estuary.
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