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Abstract: To explore the seasonal changes of macrozooplankton community structure and the main
environmental factors affecting the niche of dominant zooplankton species in the water of the Zhongjieshan
islands, the research group conducted four voyages of zooplankton survey in the waters of the Zhongjieshan
islands from April 2021 to January 2022. Shannon index and Pianka index were used to analyze the niche
breadth and niche overlap of dominant macrozooplankton species in the sea area. Canonical correspondence
analysis (CCA) was used to study the main environmental factors of ecological differentiation of dominant
species in the sea area. The results showed that there were 11 dominant species of macrozooplankton in the
water of the Zhongjieshan islands, and the niche breadth value B; ranged from 1.80 to 3.46. There was a positive
correlation between the dominance index and the niche breadth value. The niche overlap value O ranged from

0.03 to 0.98. The niche overlap value of the same group was lower, and the niche overlap value between species
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pairs with predator-prey relationship was higher. There was also a high niche overlap among species belonging

to different groups. The results of CCA analysis showed that the environmental factors affecting the ecological

differentiation of macrozooplankton in the water of the Zhongjieshan islands included water temperature,

inorganic nitrogen, salinity, dissolved oxygen, chemical oxygen demand and phosphate.
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Tab.l Information of survey station on Zhongjieshan islands

whifL 2l S L S
H1  30°13'15" 122°38'30" || H10 30°10'45" 122°43'50"
H2  30°13'00" 122°40'30" || W1 30°17'03" 122°35'12"
H3  30°13'00" 122°42'00" || W2 30°17°03" 122°42'42"
H4  30°11'00" 122°38'30" || W3  30°17'03" 122°50'12"
H5  30°11'15" 122°40'45" || W4 30°12'03" 122°35'20"
H6  30°11'30" 122°42'00" || W5 30°12'03" 122°50'12"
H7  30°11'53" 122°42'40" || W6 30°07'03" 122°35'12"
H8  30°10'30" 122°41'10" || W7 30°07'03" 122°42'42"
H9  30°10'30" 122°42'30" || W8 30°07'03" 122°50'12"
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Fig. 1 Macrozooplankton

community structure

characteristic ~value change trend chart in

Zhongjieshan islands
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Fig. 2 Cluster analysis of zooplankton community in Zhongjieshan islands
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Tab.2 Composition of dominant species of macrozooplankton throughout the year

BE S = X7
HT bk
Y=0.02 FE y=002 FE v=002 FE r=002 FE
Z1 B Vi R Sagitta bedoti 0.033 4434 74.44 11.11 0.043 13.09
72 Bk s Sagitta enflata 0218 76445  0.039 2431 2.56
Z3 Z R i R Sagitta nagae 0.078  98.43 15.89 3.22 6.70
74 AN K B Lensia subtiloides 0.045 56.54 0.042  157.33 10.07 0.28
75 PR /INFATRRENR Tiella pelagica 4.74 0.07 43.13 1.64
z6 WA 7K BEDiphyes chamissonis 0.092  341.80 0.064 39.66 0.12
z7 H MK BEMuggiaea atlantica 0.063  79.66 0.055  205.48 0.64 2.50
78 WV 5B IR BAT K & Subeucalanus subcrassus 50.47 0.176 108.32 5.67
Z9 FRAEYT K% Calanus sinicus 0.665 84379  0.098 38894 0052  32.01 0.794  240.68
710 AR Dolioletta gegenbauri 0.073  288.80 - -
Z11 BRI 87K B Pleurobrachia globosa 64.56 2.12 0.026 8.32
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Tab.3 Niche width value and niche overlap index of dominant species of macrozooplankton in the waters of the Zhongjieshan islands

P B, o
Z1 72 Z3 Z4 z5 Z6 z7 Z8 z9 Z10
Z1 3.46
72 2.37 0.20
Z3 2.99 0.53 0.03
Z4 3.09 0.53 0.36 0.16
75 3.08 0.24 0.04 0.22 0.10
Z6 2.63 0.22 0.98 0.04 0.40 0.09
z7 3.29 0.63 0.74 0.31 0.63 0.11 0.73
z8 3.09 0.23 0.41 0.03 0.15 0.64 0.43 0.39
Z9 3.12 0.62 0.07 0.78 0.24 0.24 0.07 0.40 0.06
Z10 1.80 0.12 0.95 0.00 0.31 0.00 0.97 0.63 0.35 0.02
Z11 3.05 0.52 0.49 0.07 0.69 0.08 0.51 0.61 0.21 0.19 0.39
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Tab.4 Environmental factors in the waters of the Zhongjieshan islands

¥ BE HE (€S s
T/C 15.73+0.72 23.68+1.82 21.82+0.91 12.48+1.01
Sal 28.62+1.31 28.30+1.93 24.43+3.86 28.75+2.50
d/m 34.45£13.52 36.35+13.40 34.28+11.95 36.41+15.84
SS/mg'L’ 17.75+12.25 30.50+20.50 33.60+31.40 62.00+45.00
pH 8.34+0.12 8.17+0.13 8.12+0.10 8.21+0.07
DO/mg L’ 9.15+0.47 7.2840.82 8.56+0.30 9.0240.26
COD/mg'L" 0.92:0.56 0.660.17 0.4620.11 1.54+0.45
N/mg-L" 0.37+0.18 0.25+0.06 0.52+0.14 0.26+0.12
PO,-P/mgL" 0.01+0.01 0.02+0.01 0.04+0.01 0.02+0.02
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Fig.3 CCA ordination graph of macrozooplankton dominant

species and environmental factors
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