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Fig. 1 Positions of the three reefs for
experiments of microzooplankton
Sampling stations: (a)Zhubi Reef (ZB-1, ZB-2, ZB-3); (b)Yongshu Reef
(YS-1, YS-2, YS-3); (c)Meiji Reef (MJ-1, MJ-2, MJ-3)
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Tab.1 Water environment parameters at each station
/DA ey K /m B /m K/ C hE BIRE/ (mg/ll) W RalkE/(mg/m’)
station longitude and latitude depth transparence  temperature  salinity pH DO Chl.a concentration
ZB-1 10°55"7"N, 114°4"26"E 27 8 29.1 32.61 8.41 5.94 0.117
ZB-2 10°55'31"N, 114°5'14"E 27 8 29.1 32.52 8.47 5.90 0.099
ZB-3 10°55'49"N, 114°5'30"E 3 3 28.7 32.60 8.25 6.11 0.216
YS-1 9°35'43"N, 112°57'38"E 24 10 28.7 31.74 8.14 5.80 0.089
YS-2 9°33'57"N, 112°54'57"E 24 8 28.8 32.26 8.14 5.77 0.088
YS-3 9°35'53"N, 112°58'46"E 28 8 28.8 32.42 8.26 5.57 0.091
MIJ-1 9°54'23"N, 115°32'46"E 17 10 29.3 32.80 8.81 5.93 0.042
MIJ-2 9°55'10"N, 115°32'58"E 23 13 29.0 32.79 8.79 5.97 0.079
MI-3 9°54'40"N, 115°32'32"E 20 9 29.0 32.62 8.40 6.06 0.045
TE: ZBIEERE, YSKEME, MISEG
Notes: ZB. Zhubi Reef, YS. Yongshu Reef, MJ. Meiji Reef
R2 EHUAUNMBUE R R A
Tab.2 Species composition of microzooplankton of experimental stations
L
Fhk stations
species ZB-1 ZB-2 ZB-3 YS-1 YS-2 YS-3 MJ-1 MIJ-2 MJ-3
W4¥H Haptorida
LIRSER L Mesodinium velox +
2N EHR  Didinium nasufum + +
%EH Oligotrichida
3ERAYLUEAR H Laboea strobila + +
4 MR )E R Paratontonia gracillima + + +
5. T TR Strombidium tintinnodes + + + + + + + +
6.BRIE 20 Strombidium globosaneum + + + + + + + + +
THER SR Strombidium conicum + + + + + + + +
8.2 ML Strombidium sp. + + +
W52 H Tintinnida
9RJIKHKE R Amphorellopsis acuta + +
10.JUZHKEH Amphorides quadrillineata +
1B 08 Chaenea vorax + + +
126 MEE SR Climacocylis scalaria +
13 RE R Dadayiella ganymedes + + +
145 &8 MEd Epiplocylis sargassensis +
15 BREL W Eutintinnus tubulosus +
16 FPIREAR B Eutintinnus stramentus + + +
17.90JEEMH Metalylis ovifirmis + +
18. = W24 Rhabdonella sanyahensis + +
19. 44 55M45 4 Steenstrupiella gracilis + + +
2058 KT T4 Nauplius larva + + + + + + + + +
FH species number 8 8 8 8 7 8 7
AMAE%L  individual number 73 30 34 27 35 28 27 16 18
FE/(A/L)  abundance 1460 600 680 540 700 560 540 320 360

o B
Notes: +. appeared
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Fig. 2 Microzooplankton abundance of
experimental stations
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(F D) MR TR Sh R IE 45 F0 25 57 (32 2), 2
TR Ui sh W % A8 A i IR 5% IR -1 FH R A T 7R
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175 W B R R W SR R i S ) A 0 AR AL RN R
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F; MERER a MR 2 s Bk n E 2 AN+,

Spearman FHICHE AT R, THBL IR i Sh W
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®3 REMMHERETFSMERHNIERE (V). #HEH (S) B9 Spearman #8514
Tab.3 Spearman correlations between environmental variables and microzooplankton abundances (),

and species number (S) in sampling stations

K /m W /m KR/ C e - TR I 4¢ Fa¥k £ /(mg/m”)
depth transparence temperature salinity P DO Chl a concentration
*£E N 0.333 -0.817" —-0.055 —-0.402 —0.357 —-0.201 0.703"
WRE s —0.009 -0.177 -0.207 —0.495 —0.405 -0.229 0.312

W O RRERMEEZP <0.05), FRREFEREEZEP<0.01)
Notes: “*” indicates significant difference (P < 0.05), and “**” indicates extremely significant difference (P < 0.01)

4 RISCFEET SHATHHERD S, AT g (34 T X R 3 A7 8 (1 5).
BIOENV 43#ft YS-1. MI-1 Hl MI-2 3 37 9 5 B¢ 01 S AH OC R 48 R
Tab.4 BIOENYV analysis between the environmental e, HAauhar R AHEK,
variables and microzooplankton abundances in R sh Y T IR IR M E B B R
sampling stations (P) ZEALIE TR 19.7%~45.1%, LASEBFHEIE W] b
iy MRRBR 2R 9 MI-2 sl ok, K2RV W TPl 2 7Y Y'S-3
sort correlation coefficent selections
1 s i e/ BB VT 7 30 0 4 5 A £ T
i 0.153 4,7 (P,) ZE AL R 37.1%~222.9%, Hirp B k5
1 0.136 2,4,6 P (MI-1) S dbH8 (MI-3) sl o7 24 3T 100%, 7E
v 0.117 2,4,6,7 MJ-1 s e K, FE7K 2 AR5 ) FR ki 37 Y'S-3 B
v 0.114 4 AN SN UG SLURE I Y/ DO RES iR 7/ (VR 3 g d
i 0.103 24,7 (g/w) ST 0.29~2.64, MY THRRIEETHIFAYEIT
\ 0100 b2 1 20.5%~45.1%, WIFAETIT 37.1%~222.9%.
W 0100 v 35 B £ Lt B0 £ 55 5 R VER A e R 5 (MU-1).
IX 0.096 1,4,7
X 0.096 1,2,4,7 3 B
e LK, 23R, 30K, 4. 235, 5.pH, 6. MAE, 7.1

£t HRa

I;Iog;lsl: 1. depth, 2. transparence, 3. temperature, 4. salinity, 5. pH, 6. DO, 3.1 f:ﬁfﬂ‘ﬁ .% .E' ﬁﬁ‘ E’\]ﬂiﬁﬁ% {[E&Ei;g %*i']‘i
) S5 T Y VIR RIS 10 L o
(£ 5)o BAEHE 3 DA RANFIF IR R B R R EFBTAY . RSN EE X,
() M IKIEF N 022~0.60 d ', LIACEEM g (Ll AWFSc R 3 R vb 5 0 H e B KRG,
AN, BRSETFRES IR A (MI-1) FALE (MI-3) 3f R4, 3 DIEIERAE T, kAR A R
x5 BWHUBBEIIESR

Tab.5 Dilution test results at each station

T R/ d AT (o) XHFHE B BRI EIEI(P) MR IR EIEII(P,) MR AER)
s;ation phytoplankton  microzooplankton azin 1%1 tlilo grazing pressure on grazing pressure on correlation
growth rate grazing rate & & phytoplankton standing crop primary production coefficient
ZB-1 0.50 0.49 0.98 38.7% 98.5% 0.19
ZB-2 1.36 0.54 0.40 41.7% 56.1% 0.30
ZB-3 0.63 0.29 0.46 25.2% 53.9% 0.32
YS-1 0.49 0.25 0.51 22.1% 57.1% 0.51
YS-2 0.60 0.23 0.38 20.5% 45.5% 0.16
YS-3 0.76 0.22 0.29 19.7% 37.1% 0.16
MIJ-1 0.22 0.58 2.64 44.0% 222.9% 0.63
MJ-2 0.91 0.60 0.66 45.1% 75.5% 0.61
MIJ-3 0.43 0.54 1.26 41.7% 119.4% 0.17
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Fig. 5 Regression analysis of experimental stations
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Community structure and grazing of microzooplankton in the
key islands and reefs of Nansha Islands

ZHAO Changsheng '*, LIU Yong ', XIAO Yayuan’, XIE Zhichao >,
WANG Xuefeng®, LI Chunhou ">’

(1. Guangdong Laboratory of Southern Ocean Science and Engineering (Guangzhou), Guangzhou 511458, China,
2. Key Laboratory of South China Sea Fishery Resources Exploitation &Utilization, Ministry of Agriculture and Rural Affairs,
South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China;
3. Fisheries College, Guangdong Ocean University, Zhanjiang 524088, China)

Abstract: Island and reef lagoon is an important environmental field for the evolution of island and reef biod-
iversity, and plays an important role in the material circulation and energy flow of island and reef water ecosystem.
The ecological function of microzooplankton is one of the important research contents to analyze the composition,
flow direction and energy flow efficiency of primary productivity of lagoon ecosystem in Nansha Islands waters.
In this paper, microzooplankton and ecological environment were investigated in the surface waters of Zhubi Reef,
Meiji Reef and Yongshu Reef lagoon, the key islands and reefs of Nansha Islands, and the community structure
and its relationship with environmental factors were studied, and the grazing pressure of microzooplankton was
studied by dilution culture experiment. There are 20 species of microzooplankton in the investigated waters, with
the total abundance ranging from 320 to 1 460 ind/L, among which the abundance of Ciliated ciliate is the highest.
The abundance of C. ciliate is highest in the western waters of Zhubi Reef lagoon (ZB-1), while the abundance of
A. ciliate appears in the middle waters of Yongshu Reef lagoon (YS-3), and the maximum value of Nauplius larva
appears in the northern waters of Meiji Reef lagoon (MJ-2). The cluster analysis shows that the community simil-
arity of microzooplankton in the middle area of lagoon was relatively high, and dissolved oxygen is the most
important factor affecting microzooplankton community structure in these islands and reefs, with its most obvious
influence on MJ-3 station. The growth rate of phytoplankton in the lagoon waters of the three major islands and
reefs was 0.22-1.36 d”'. The grazing rate of microzooplankton ranged from 0.22 to 0.60 d”', and the micro-
zooplankton consumed about 20.5%-45.1% of the existing phytoplankton every day, equivalent to 37.1%-222.9%
of the primary productivity. This study shows that different environmental and biological factors on the three
major islands and reefs of Nansha Islands have influenced the different grazing pressures of microzooplankton,
thus forming different evolution mechanisms of microzooplankton biodiversity on each island and reef. This study
provides data support for the energy flow of microbial loops in the lagoon ecosystem under the ecological effects
of islands and reefs.
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