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Fig. 1 Distribution of sampling stations in Lingshui Bay
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Tab. 1 The species composition of zooplankton in Lingshui Bay
FZ& autumn # 2= spring H 2 summer 475 winter 44 whole year
A group M HH% M0 HH%  RREC A% R dit% RREe A%
richness percentage richness percentage richness percentage richness percentage richness percentage
JEAE B Protozoa 1 2.33 2 8.00 2 3.28 3 10.34 4 4.26
KUEIK S Hydromedusae 5 11.63 3 12.00 7 11.48 3 10.34 11 11.70
7k tEZE Siphonophorae 1 2.33 0 0.00 6 9.84 0 0.00 6 6.38
HiZk#:2& Ctenophora 1 2.33 1 4.00 1 1.64 1 3.45 1 1.06
5t /22% Heteropoda 0 0.00 0 0.00 1 1.64 0 0.00 1 1.06
FLEZ Pteropoda 0 0.00 0 0.00 3 0.00 0 0.00 3 3.19
KiffiZk Cladocera 1 2.33 2 8.00 2 3.28 2 6.90 2 2.13
eI Copepoda 25 58.14 9 36.00 20 32.79 8 27.59 38 40.43
K2 Ostracoda 1 2.33 0 0.00 0 0.00 0 0.00 1 1.06
BEUFZE Mysidacea 0 0.00 0 0.00 0 0.00 2 6.90 2 2.13
i 2% Amphipoda 1 2.33 2 8.00 5 8.20 1 3.45 6 6.38
§HF2E Euphausiacea 0 0.00 1 4.00 3 4.92 2 6.90 3 3.19
T /3% Decapoda 0 0.00 1 4.00 1 1.64 1 3.45 1 1.06
E%iZ Chaetognatha 3 6.98 1 4.00 8 13.11 3 10.34 8 8.51
15425 Thaliacea 1 2.33 1 4.00 0 0.00 0 0.00 2 2.13
AR Appendiculata 3 6.98 2 8.00 2 3.28 3 10.34 5 5.32
&1 total 43 100.00 25 100.00 61 100.00 29 100.00 94 100.00
TFIRAIIAZE pelagic larva 19 10 11 10 21
F2 BKZIEREEALE R
Tab.2 Dominant species of zooplankton in Lingshui Bay
f#FF dominant species a?t(urénn sﬁfg su%nfer wgi(n%:r He A28 B¥E ecological group
6 H Nocitiluca scintillans - - - 0.12 JUUR)T #2588 eurythermal euryhaline group
ERBIMGE 7K £ Pleur obachia globosa <0.02 0.06 <0.02 <0.02 1% 7K ¥ i 25 B warm water coastal group
ALRE=f3% Evadne tergesina <0.02 <0.02 0.03 0.05 JTHR T $h 257 eurythermal euryhaline group
5% 0e3L7% Penilia avirostris - 0.04 0.06 0.06 JHR T £h 257 eurythermal euryhaline group
21 YK % Acartia erythraea <0.02 0.04 0.03 0.17 [ 7K 5 2 25 warm water coastal group
JE ) EREYT /K T Bestiola amoyensis - 0.03 <0.02 - 1% 7K 1 2 25 B warm water coastal group
A7 He Sagitta enflata <0.02 <0.02 0.03 <0.02 IR 258 eurythermal euryhaline group
S{R{E4EH Oikopleura dioica 0.10 - - - & 7K 5 £ 28R warm water coastal group
K A% d Oikopleura longicauda - 0.06 0.05 0.03 JUIR)T £ 288 eurythermal euryhaline group
13 H Oikopleura rufescens 0.43 <0.02 0.03 0.03 % 7K #MEEJSRE warm water pelagic group

BRI AL LA B2 e, HorbarfE
PR FIL 0.43; HAR T PRI sh Y L b
FE AR b A Ak, A
FEA TN 45 2= BRIE M i 7K Bk (Pleur obachia
globosa) 1 & ] % B ¥ /K % (Bestiola amoyensis),
B 2 0 b R (Sagitta enflata), 425 R otk
(Nocitiluca scintillans), BREkZEAk, %215 17180

PSR 10 215 AN R

2.3 FEMEMENTH
B K V5 I Ui s AR ¥ R 132,47 ind/m’,
Bk (335.29 ind/m’)f i, L4 5 Ai 46 TS A 1
S7 RV SN S12. 4 2= TR i 4 42 % (38.20 ind/m”)
efik, £&75(79.33 ind/m’ )i T H Z(77.09 ind/m’),
B 22T IR B 2 B ST 43 AT AR 5 (B 2)
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Fig. 2 Horizontal distributions of zooplankton abundance in Lingshui Bay in different seasons

A R IR KL TR s e TS 1) 2 AE LA
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Fig. 4 Horizontal distributions of zooplankton biomass in Lingshui Bay in different seasons
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Fig. 5 CLUSTER and MDS ordination of zooplankton at different survey stations in Lingshui Bay

HNES W E, RIEN 0.22(P<0.05).
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PIUEEAA 27.92%., ANOSIN FEV% 1] 1Y 22 T A6 46
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Fig. 6 CLUSTER and MDS ordination of zooplankton in different seasons Lingshui Bay
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Tab. 3 Biodiversity index of zooplankton in Lingshui Bay
VR RO H ¥IARE D
JuHl range {f average JLl range {f average
#Z= autumn 0.71-4.35 2.86 0.18-0.93 0.70
# 7 spring 2.75-4.01 3.52 0.88-.097 0.92
K 2 summer 3.27-4.76 3.91 0.72-0.95 0.89
425 winter 2.79-4.07 3.40 0.59-0.88 0.79
5 N 4EH{H annual average in inner bay 0.71-4.07 3.30 0.18-0.97 0.82
VS AMEH annual average in outer bay 3.09-4.76 3.96 0.72-0.94 0.85
x4 BRAKTEZFHIMERERFHEIXER
Tab. 4 Pearson correlation between zooplankton and environmental factors in Lingshui Bay
IR F environmental factor  FifAZE Cladocera #%/£3% Copepoda A FEZE Appendiculata  FiF4)AK larva ZA ZB
JKiR/'C temperature -0.191 -0.147 -0.158 -0.205 -0.243  —0.254
EEF salinity —-0.167 -0.155 —-0.280 -0.147 -0.306" —0.346"
PA/(cells/m®) —0.006 —-0.131 —0.194 —0.172 -0.223  —-0.259
M2% % a W) /(mg/L) Chl a —-0.021 -0.028 0.099 -0.095 0.036  —0.065
DO/(mg/L) —0.094 —0.137 —0.042 —0.149 -0.129 —0.321
NO;3-N/(mg/L) 0.052 —-0.078 -0.137 0.023 -0.103  —-0.190
NO;-N/(mg/L) —0.028 0.160 -0.018 0.185 0.095  -0.007
NH3-N/(mg/L) 0.194 -0.160 0.045 —0.098 -0.055 —-0.173
PO;-P/(mg/L) 0.126 —0.140 —0.057 —-0.133 -0.120  —0.223
DIN/(mg/L) 0.133 -0.129 -0.079 -0.023 -0.099 -0.225

T PA F/R IR WA £ B /(cells/m?); ZA R TR M) F 2 (ind/m®), ZB R I8 W 4 W1 it (mg/m?). * KR E 1 B 3 (P<0.05).

Note: PA denotes phytoplankton abundance (cells/m®). ZA denotes zooplankton abundance (ind/m?). ZB denotes zooplankton biomass (mg/m®).

* denotes significant correlation (P<0.05).
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Characteristics of zooplankton community structure and its seasonal
variation in Lingshui Bay

GONG Yuyan, XIAO Yayuan, XU Shannan, LIU Yong, YANG Yutao, LI Chunhou

Key Laboratory of Open-Sea Fishery Development, Ministry of Agriculture and Rural Affairs; South China Sea Fisher-
ies Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China

Abstract: Based on the data obtained from four cruises in November (autumn) 2014, May (spring) and August
(summer) 2015, and January (winter) 2016, the structure of zooplankton community in Lingshui Bay, including
species composition, abundance, dominant species, and species diversity, was studied. A total of 94 zooplankton
species and 21 types of pelagic larvae were identified. The most dominant group of zooplankton was copepods
(38 species), followed by hydromedusae (11 species), and Chaetognatha (8 species), accounting for 40.43%,
11.70%, and 8.51% of the total species, respectively. The remaining groups were represented by 1 to 6 species per
group. Based on species composition and ecological distribution, the zooplankton community in Lingshui Bay
mainly comprised three ecological groups, including eurythermal euryhaline group, warm water coastal group, and
warm water pelagic group; the dominant species were distributed mainly in the former two groups. No dominant
species was widespread throughout all the seasons. Appendiculata was the only dominant group all year-round.
Pelagic larvae formed an important group in Lingshui Bay. Their abundance in winter (lower water temperature)
was higher than in spring (higher water temperature), which was different from that in subtropical waters. This
suggests that in Lingshui Bay, lower seawater temperature was no longer the main factor determining zooplankton
abundance. The abundance and biomass of zooplankton were highest in autumn, followed by winter, summer, and
finally, spring. Both the species diversity indices were consistent in seasonal and horizontal variation, being higher
in spring and summer than in autumn and winter, and higher in the outer bay than the inner bay. Two communities,
from the inner and outer bays, were identified by clustering analysis, which can be mainly attributed to the barrier
caused by the terrain. Furthermore, we measured temperature, salinity, concentration of chlorophyll a, phyto-
plankton abundance, and concentration of dissolved oxygen and determined the responses of the zooplankton
community to these factors. Salinity was the primary factor influencing zooplankton community structure in
Lingshui Bay, based on Pearson’s correlation analysis. Based on the annual biomass of zooplankton in Lingshui
Bay, potential productivity of zooplankton was estimated to be 2.24x10* kg. The abundance of zooplankton in
Lingshui Bay has changed dramatically with different seasons. Thus, it is necessary to continuously monitor zoo-
plankton abundance in Lingshui Bay over a long period to better understand the actual prey situation.

Key words: zooplankton; community structure; environmental factors; Lingshui Bay

Corresponding author: LI Chunhou. E-mail: scslch@vip.163.com



