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Abstract: Zooplankton were sampled in coral reef waters from three islands (Qilianyu, Yongxing and Dong islands) and

five atolls (Langhua, Panshi, Yuzhuo, Huaguang, and North atolls) around the Xisha Islands from May to July, 2015 in
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order to understand the community structure of zooplanktonin the region. The aims of this study are to analyze the species
diversity, abundance distribution and community structure of zooplankton, and to compare the differences in zooplankton
community between the lagoon and seaward reef-slope waters among the five atolls. A total of 180 species of zooplankton
including 13 groups of planktonic larvae were identified, among which the greatest species number was the copepods with
80 species, followed by the hydromedusae, pelagic mollusca, chaetognaths and pelagic tunicates. The average abundance of
zooplankton was 256.4 £ 117.8 ind'm~, among which copepods accounted for 51.08% of the total abundance, followed by
planktonic larvae (16.30%), pelagic tunicates (13.22%) and chaetognaths (7.70%). Differences in zooplankton species,
diversity, evenness index, and abundance between islands and atolls, as well as in the lagoon and seaward reef-slope of five
atolls, were observed. The diversity and abundance of zooplankton were relatively high in Dong Island, Yuzhuo Atoll and
Huaguang Atoll, but low in Qilianyu and North atolls. They were higher in the seaward reef-slope regions than in the
lagoons of the five atolls. Two major assembled groups were distinguished into the atoll lagoon-island and nearshore group,
and the seaward reef slope-island and offshore group at the similarity of 85%. A significant difference in the two
zooplankton assemblages was observed (#=0.832, p<0.001). The former group was characterized by low values of species
richness, diversity index, total abundance, and abundances of main groups such as copepods, chaetognaths and planktonic
larvae compared with the latter group. The heterogeneity and ecological environment differences between the atoll lagoon
and seaward reef-slope waters may be the main factors determining the zooplankton community structure around the Xisha
Islands.
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Fig. 1 Distributions of temperature (a, d), salinity (b, ) and chlorophyll a concentration (c, f) in coral reef waters of Xisha
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Tab.2 Species richness and the percentage of zooplankton groups in coral reef waters of Xisha Islands

1%
Hydromedusae 3 6 8 5 10 9 9 5 20 11.11
Siphonophores 5 6 7 9 11 8 12 8 16 8.89
Ctenophores 1 0 1 0 0 1 2 1 2 1.11
Pelagic mollusca 2 2 6 4 5 5 9 2 10 5.56
Pelagic Polychaeta 0 0 0 4 0 0 0 0 4 2.22
Cladocerans 2 0 1 1 2 1 1 0 2 1.11
Ostracods 0 0 1 0 1 0 1 0 3 1.67
Amphipods 0 4 0 3 0 1 1 4 6 3.33
Copepods 56 73 60 65 69 72 75 61 83 46.11
Euphausiacea 1 1 1 1 1 1 1 1 1 0.56
Decapods 0 1 2 2 0 1 0 1 2 1.11
Chaetognaths 5 7 10 10 8 9 10 8 11 6.11
Pelagic tunicates 7 4 5 7 7 6 7 4 7 3.89
Planktonic larvae 6 7 10 10 9 10 12 9 13 7.22
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Fig. 2 Comparison of species number (a, d), diversity index (b, ) and evenness index (c, f) of zooplankton between the
lagoon and seaward reef-slope of five atolls in Xisha Islands
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Tab.3 Species richness and the percentage of zooplankton groups in coral reef waters of Xisha Islands

i m?) 1%
Hydromedusae 5.2+8.6 2.09
Siphonophores 14.1+£23.4 5.67
Ctenophores 0.1+0.2 0.02
Pelagic mollusca 1.9+£2.2 0.77
Pelagic Polychaeta 0.5+1.0 0.20
Cladocerans 2.1+6.1 0.85
Amphipods 0.4+1.1 0.17
Ostracods 0.1+0.2 0.02
Copepods 127.3+137.6 51.08
Decapods 0.5+1.4 0.18
Euphausiacea 4.3+7.6 1.72
Chaetognaths 19.2+27.5 7.70
Pelagic tunicates 33.0+£58.6 13.22
Planktonic larvae 40.6+31.9 16.30
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Fig. 3 Comparison of zooplankton abundance between islands and atolls (a), as well as between the lagoon and seaward
reef-slope of five atolls (b) in Xisha Islands
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Fig. 4 Cluster analysis using the hierarchical agglomerative method employing group average linking of Bray-Curtis
similarities (a), and non-multidimensional scaling ordination (nMDS), showing the relative position of stations based on the
Bray-Curtis similarity index using lg(x+1) transformed species abundance data (b). Contours represent the 85% similarity level
among stations. Black lines in (a) connect stations that are statistically distinct groups (p<0.05); red lines connect samples that
are not statistically unique (p>0.05)

x4 A

IR BRI SRR A R AR A LB (¢ B E)

Tab. 4 Comparison of the composition of two clustered groups of coral reefs in Xisha Islands (z-test)

& () () T () (F)
17.00+8.00 63.00+18.00 —-10.225 HokE 46
3.10+0.83 5.08+0.65 -9.254 Hkk 46
0.80+0.16 0.86+0.06 -1.771 n.s 46
J( m?) 89.23+94.72 345.32+220.31 —4.664 FE* 46
Hydromedusae 0.46+1.10 8.07+9.88 —3.242 ** 46
Siphonophores 2.28+4.26 21.25427.32 -2.911 ** 46
Copepods 21.92+14.61 190.60+140.12 -5.069 Hokk 46
Euphausiacea 3.59+9.41 4.70+6.43 —-0.486 n.s 46
Chaetognaths 1.56+2.94 29.78+30.47 -3.901 HAK 46
Pelagic tunicates 31.38+89.91 33.90+30.18 —-1.141 n.s 46
Planktonic larvae 27.26+23.72 48.68+33.44 -2.337 * 46

D ¥ p<0.05; ** p<0.01; *** p<0.001; n.s.
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Tab.5 Correlation coefficients between zooplankton abundance/biomass and environmental factors
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