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The characteristics of summer zooplankton community in the Meiji coral reef,
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Abstract; Zooplankton is an important component of the coral reef ecosystem, but studies on this component are insufficient
in China. Based on 13 samples collected in July 2012, the characteristics of zooplankton community in the Meiji coral reef
waters were studied. It was found that the reef waters are rich in zooplankton species and a total number of 138 species
belonging to 15 taxa was recorded. The dominant species were fish eggs, Oikopleura longicauda, Macrura larvae,
Centropages orsinii, Oikopleura sp., Sagitta robusta, Brachyura zoea, and Fritillaria haplostoma. According to habitats of
the species, they could be categorized into warm-water coastal fauna and warm-water oceanic fauna. There was no obvious
species dominating throughout three types of habitats in the reef waters and the species compositions and dominant species
varied with habitats. The dominant species compositions in seaward slope were the most complex and 15 species were
recorded. The main dominant species were Oithona plumifera, Thalia democratica and Oikopleura sp. in seaward slope. The
similarities of species compositions of seaward slope to lagoon and to reef flat were only 27.8% and 21%, respectively,

whereas, the similarity of species compositions between lagoon and reef flat was as high as 77.8%. The reef waters are rich
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in zooplankton diversities. The average indexes of species richness, diversity and evenness were 4.93, 3.33 and 0. 67,
respectively, and the overall threshold value of diversity was 2.43. The threshold values of seaward slope, lagoon and reef
flat were 4.04, 1.98 and 1.38, respectively, showing that the zooplankton diversity was the highest in the seaward slope
waters. The mean abundance and wet biomass of zooplankton were 117.70 ind/m’ and 69.01 mg/m’, respectively, and the
zooplankton abundance was mainly composed of larvae. The abundance of larvae was 52.32 ind/m’, taking up 44.5% of
total zooplankton abundance. The zooplankton community in the reef waters could be classified into the lagoon-reef flat group
and the seaward slope group. The test of One-way ANOSIM showed that compositions of the two groups were significantly
different (R = 0.865, P = 0.001). Due to topographical heterogeneity and differences in hydrodynamic conditions in the
reef waters, the regional variation of the zooplankton community was obvious. Being the low wave energy zone, the
hydrodynamic changes, winds and waves of the lagoon is the least. In the lagoon waters, the zooplankton diversity was
higher, but the biomass was the lowest. Whereas in reef flat, due to medium wave energy and moderate hydrodynamic
changes, the zooplankton abundance and biomass was higher, with uneven distributions, and the diversity was lower.
Adjoining the open ocean, seaward slope is steep in topography, drastic change in water depth, and upwelling can occur
there. The diversified environment conditions are fit for the growth of a variety of zooplankton species. Therefore, the species
richness and diversity of zooplankton in the seaward slope was the highest. However, located in the high wave energy zone,
the hydrodynamic and water turbulence in the seaward slope are the strongest. The conditions do not favor zooplankton

growth and the zooplankton abundance there was the lowest.

Key Words: Nansha Islands; Meiji coral reef; zooplankton; community characteristics
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Table 1 Geographical positions of the sampling stations

U5 Station Z2JF Longitude 5 Latitude Y5 Station 22 Longitude i Latitude
S1 115°32'9.6"E 9°54'3.6"N S2 115°33'14.4"E 9°54'25.2"N
S3 115°32'56.4"E 9°53'13.2"N S4 115°31'8.4"E 9°53'24"N
S5 115°31'4.8"E 9°54'39.6"N S6 115°32/34.8"E 9°55'22.8"N
s7 115°3426.4"E 9°53'42"N S8 115°32/34.8"F 9°52/26.4"N
S9 115°30' E 9°54'3.6"N S10 115°31'58.8"E 9°55'58.8"N
S11 115°34'48"E 9°54'N S12 115°31'58.8"F 9°52'1.2"N
S13 115°29'31.2"E 9°54'N
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PRI B X A AR gE 1 H s
R=[ (a+b-2c)/(a+b-c) ] x100%
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LT B 57 TP I Rl s SRR, ) 1R T /K B 15 i iR = SRS KR TE 28.62—31.86 C
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Table 2 Composition of the dominant zooplankton in Meiji coral reef in summer

RHIX. Lagoon EPEIX Reef flat [ ¥ X Seaward slope
P 345FP Species Y fL# A Species Y fL# A Species Y
KEMf4Ed Oikopleura longicauda 0.24 0P Fish eggs 0.49 PIHE BN K ¥ Oithona plumifera 0.07
WG Jal /K Centropages orsinii 0.21 KEMZEM 0. longicauda 0.10 W ALE8AS Thalia democratica 0. 06
FHE AT Sagitta robusta 0.10 KJBZ4N1A Macrura larvae 0.07 T Oikopleura sp. 0. 05
K EZE41AK Macrura larvae 0.09 F4ed 0. sp. 0.04 K EZE41AK Macrura larvae 0.04
fEZEd 0. sp. 0. 04 5 R IR A Brachyura zoea 0.04 4 IR IR AN A Brachyura zoea 0.04
£ Fish eggs 0.03 WG 3% C. orsinii 0.03 £ Fish eggs 0.04
SRR Y Brachyura zoea 0.03 MRS, robusta 0.02 AR E K Lensia subtiloides 0.03
F9Hi I S. delicata 0.02 A Fritillaria haplostoma 0.02 WA K% Canthocalanus pauper 0.03
SRR &
N 0.02
Clausocalanus arcuicornis
ZEARMEHNE
0.02
Polychaeta larvae
AR HL Sagitta enflata 0.02
WSFE WK T Undinula vulgaris 0.02
KEMAEIN 0. longicauda 0.02
SRR Gk o
Corycaeus speciosus ’
6 2401 L Gastropoda larva 0.02

http ; //www.ecologica.cn



&t
s

1018 *® Eild 35 %

23 HEHEYE

FTMEF 2 ZR I B Y - B R 117.70 A/m?® CPEBE AW 69.01 mg/m’, EFE X85 A
PriE ik 198.29 4~/m’ Fil 126.05 mg/m’ , #5iH [X & 100. 50 4~/m’ 38.20 mg/m’, [A]¥E3% Ky 58.63 4~/m’ il
50.49 mg/m’, QK 2 FIEl 3 Ff7R Sl 0 1 100 43 A AN 345 A DX A %% 8 R A= 4t D e o5 T 1] 35 RV )
X, SR U I BT I s ) i B DX 8 B D ) M A AR, AR ) 1 W) ARS8 DX e A1

9057736 | Bl 9057367 | EBI
3 I 3
BB/ (A /md) AW/ (mg/m?)
¢ 0—50 e 0—25
9°5624" | ® 50—100 9°5624" | @ 25—50
® 100—150 o ® 50—100 o
@ 150—200 @ 100—150
9055712 @ 200350 905512 @ 150—210
9954100 . i 9°54'00" . °
9°52'48"
9°52'48"
i o
9°51'36"
9°51'36"

115°30'00" 115°3224" 115°34'48"
115°3000" 115°3224" 115°34'48"

2 EFHEFTZFHINTEEFESH

Fig.2 Horizontal distribution of zooplankton abundance
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Fig.3 Horizontal distribution of zooplankton biomass
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Table 3 Indices of diversity,evenness and richness of zooplankton in Meiji coral reef
= RE e e 6 K ’ k14571 e [

K A il Suin e et e B dex Tl v
5 IX. Lagoon S1 3.62 2.31 0.48 1.11
S2 4.52 3.42 0.71 2.43
S3 2.96 3.01 0.72 2.17
S4 3.29 2.77 0.61 1.70
S5 3.71 3.42 0.73 2.48
¥iE 3.62 2.99 0. 65 1.98
ffEEE X Reef flat S6 1.51 1.83 0.53 0.97
S7 4.28 3.12 0. 65 2.02
S8 1.19 0.85 0.24 0.21
S9 4.08 3.45 0. 68 2.34
¥E 2.76 2.31 0.53 1.38
¥ Seaward slope S10 6.96 4.23 0. 80 3.37
S11 10. 05 5.09 0. 86 4.35
S12 8.65 5.05 0. 87 4.39
S13 9.23 4.78 0.85 4.06
BiE 8.72 4.79 0. 84 4.04
SUFIRIA(H Whole area average 4.93 3.33 0. 67 2.43
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Fig.4 Cluster and MDS ordination of zooplankton in Meiji coral reef, Nansha Islands
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Table 4 Correlation coefficient of environmental factors to zooplankton

T H FRIE SRR ¥eyE R/ (A em®) FEPIRE/ (mg/em? )
Ttem Richness index Diversity index Evenness index Abundance Biomass
MK IR Water temperature -0. 665 * -0.726*" -0. 648 0. 302 0.033

EhJ¥ Salinity 0. 437 0.532 0. 432 -0. 094 0. 14

pH -0. 388 -0.55 -0.493 0.152 0. 157
W4, Dissolved Oxygen -0. 407 -0.327 -0.368 0.527 0.533
77 Suspended matter -0. 047 -0. 096 -0.03 0.113 0. 083
IH-4%2% a Chlorophyll a -0.386 -0.384 -0.350 0.256 0.019

o TEEAFEE W) 29 0. 01 I MR B R 5+ TEEAFEL(IUM) 2 0. 05 I ARG B35

FRIIT AT R LI AP R T P BRI IR SN, e I T SR i s M DG EA B3, TKIRE S
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T
32 ZHPEKP

& U RHAEE A% A1 1) T A7 1] V3 3 X S Pr e sh ) ) 2 B2 | 2 PR AR AR I 5 BE S B 8 i TR X, i 2R TR
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