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Abstract; Coastal waters are ecosystems of great human and ecological interest, where complex processes occur. The
interaction of physical (e.g., coastal currents, upwelling, tides, and advection) , chemical (variable chemical properties
including nutrient inputs) , and ecological (e.g., biological production and its dynamics, and prey/predator interactions )
processes induce high spatial and temporal variability in the water. This variability determines the abundance and structure
of different biological communities present in coastal waters, in particular zooplankton, which are at the lower levels of the
oceanic food chain. To understand coastal zooplankton community structure and explore its relationship with various
environmental factors, a zooplankton survey was conducted in Sishili Bay. Fifteen sampling stations were chosen to study
water temperature, salinity, transparency, DO, COD, inorganic nitrogen, phosphorus, silicate, and Chl a from March

2009 to December 2010. Sampling and testing methods followed those of the Specifications for Oceanographic Surveys and
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Specifications for Marine Monitoring. The relationships between zooplankton communities and various environmental factors
were conducted by Pearson correlation analysis and canonical correspondence analysis ( CCA). A total of 64 zooplankton
species, belonging to 8 taxonomic groups, were recorded in Sishili Bay over the study period. Copepods and zooplankton
larvae were the main taxonomic groups, accounting for 34% and 28% of total species, respectively, followed by
Hydromedusa, accounting for 20%. Only one species each of Ctenophora and Chaetognatha were identified. The dominant
species, which exhibited significant seasonal variability (P < 0.05), were Calanus sinicus (Y = 0.183), Centropages
abdominalis (Y = 0.078), Sagitta crassa (Y = 0.078), and Acartia hongi (Y = 0.026). The ecological type of
zooplankton in Sishili Bay was primarily temperate coastal and wide spread species. Four zooplankton community structure
types were observed from the cluster dendrogram. Similar seasonal variations in the zooplankton community were observed in
2009 and 2010. The zooplankton community had high stability and reproducibility and similarity in different months of the
same season reached more than 55%. The median total zooplankton abundance in Sishili Bay from 2009 to 2010 ranged from
40.5 individuals/m’ to 546.3 individuals/m’, with highest median abundances observed in May. The highest median values
of zooplankton species and for the diversity index were recorded in August. The zooplankton biomass exhibited a significant
seasonal difference (P < 0.05). The zooplankton biomass revealed an obvious bimodal annual variation trend and reached a
maxima peak in May and a minor peak in October, with median biomass of 870.4 mg/m’ and 362.0 mg/m’, respectively.
The stations with high zooplankton species were mainly distributed in the northern area of Yangma Island, whereas the
inshore area, especially the Xinan River mouth, exhibited the highest zooplankton biomass. In present study, water
temperature, COD, and silicates revealed a significant positive relationship with zooplankton species and the diversity
index, whereas salinity, DO, and inorganic nitrogen exhibited a significant negative relationship with them. Canonical
correspondence analysis ( CCA) indicated that water temperature and salinity accounted for most of the zooplankton species
variation, followed by silicates, Chl a, and COD, whereas phosphorus, DO, transparency, and inorganic nitrogen

exhibited a weak influence on zooplankton community distribution.

Key Words: Sishili Bay; zooplankton community; environmental factors; CCA
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R1 2009—2010 £+ BEZHEHYMETIR
Table 1 Species list of zooplankton collected in Sishili Bay from 2009 to 2010
. FE IR % .
i3 Himg 1] # 2 Fk &S Average g
Chinese name Abbreviate Spring Summer Autumn Winter  abundance/ frequency Dominant
(4/m?)
EHi5h¥) Chaetognatha
SCH:AT L Sagitta crassa SCRA + + + + 22717 100 0.078
JKUEK#E2E Hydromedusa
DL KEE Euphysora bigelowi EBIG + 0.074 10 <0.02
\BEW K BE Rathkea octopunciata ROCT + 0.069 10 <0.02
ERWEKEE Phialidium hemisphaericum PHEM + + 0.019 15 <0.02
HAUMRKEE Phialucium taeniogonia PTAE + + 0.023 10 <0.02
T IKEE Gonionemus vertens GVER + + 3.331 15 <0.02
VU K EE Proboscidactyla flavicirrata PFLA + + 0.033 20 <0.02
B KB Lovenella assimilis LASS + + 0.037 15 <0.02
MK EE Phialidium virens PVIR + + 0.311 20 <0.02
BIEAKEE Phialidium discoida PDIS + + + 0.897 35 <0.02
XU HHAEKES Obelia dichotoma opIC + + 2.989 15 <0.02
KUK BEZ Hydromedusae HYSP + + + 4.427 55 <0.02
R KEE Obelia sp. OBSP + + + + 10.705 55 0.020
B 22 K EBE Eirene ceylonesis ECEY + 0.006 10 <0.02
ik £E2 Crenophora
ERIUAE KBS Pleurobrachia globosa PGLO + + 2.195 25 <0.02
B2 Copepoda
FE I K% Centropages dorsispinatus CDOR + 0.112 25 <0.02
FlBIEKF Tortanus spinicaudatus TSPI + + 0.018 10 <0.02
WK IESIKFE Oithona similes 0SIM + + 1.061 25 <0.02
KK IESIK % Oithona brevicornis OBRE + + + + 1.040 75 <0.02
F KAk % Monstrilloida grandis MGRA + + + 0.052 25 <0.02
TEIRY K% Acartia clausi AGIE + + + + 2.820 40 <0.02
JE4T gk % Centropages abdominalis CABD + + + + 45.873 50 0.078
INEALIKFE Microsetella norvegica MNOR + + + + 0.820 85 <0.02
HRREKF Tortanus forcipatus TFOR + + 0.045 10 <0.02
SR K& Parvocalanus crassirostris PCRA + + + 0.180 40 <0.02
KK % Coryeaeus affinis CAFF + + + + 0.800 85 <0.02
Rk Pontellopsis tenuicauda PTEN + 0.014 10 <0.02
4 FE K % Centropages tenuiremes CTEN + 0.306 10 <0.02
[ 5§ 17K & Labidocera rotunda LROT + + + 2.081 60 <0.02
HERYiHEK % Acartia hongi AHON + + + 15.466 50 0.026
KF-BEYi R % Acartia pacifica APAC + + + 0.131 25 <0.02
KB 5K Eurytemora pacifica EPAC + + 10.331 35 <0.02
KR IKFE Calanopia thompsoni CTHO + + + + 4.637 70 <0.02
WK IESIK % Oithona similis 0SIM + + + 0.786 45 <0.02
IMUFF K% Paracalanus parvus PPAR + + + + 3.180 100 <0.02
HHESKFE Labidocera euchaeta LEUC + + + 0.337 45 <0.02
HHEPT K F Calanus sinicus CSIN + + + + 53.628 100 0.183

TEiE4) H Pelagic larva
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Chinese name Abbreviate Spring Summer Autumn Winter abundance/ frequency Dominant

(4/m?)
BT A I 4514 Squillidae alima larva SQUL + 0.449 20 <0.02
TR RLIA Porcellana zoea larva PORL + + 0.137 25 <0.02
S JERANIA Tsopoda larva ISOL + + 0.009 10 <0.02
Ji 2411 Brachyura larva BRAL + + + 70.370 70 0.168
ZELRYIK Polychaeta larva POLL + + + + 2.095 95 <0.02
1 2Kh 1k Gastropoda larva GASL + + 0.145 30 <0.02
TEIHK B4 H Echinoidea larva ECHL + + + + 0.626 40 <0.02
T A %) Ophiuroidea larva OPHL + + 4.639 20 <0.02
T SR A Auricularia larva AURL + + 0.169 25 <0.02
B4 A Copepodid larva COPL + + + + 1.454 90 <0.02
IR B4 Ophiuroidea larva OPHL + + 1.035 30 <0.02
WGEFE AL Bivalvia larva BIVL + + + + 0.626 70 <0.02
HEAE7S 4 H Balanidae sp larva BALL + + + 0.179 50 <0.02
432 Nail NAIL + + + 0.092 20 <0.02
B Fish egg FISE + + 0.567 40 <0.02
fFHEfE Fish larva FISL + + + 0.405 50 <0.02
KR4k Maeruran larva MAEL + + + + 5.100 75 <0.02
B A Actinotrocha larva ACTL + + 0.017 10 <0.02
¥t /2 Amphipoda
HUF Gammarid sp. GASP + + + 0.654 35 <0.02
FAFH Caprellidae SSHR + + 0.125 35 <0.02
KM Themisto gracilipes TGRA + + + + 0.222 45 <0.02
B D% Tunicate
AR Dolioletta gegenbauri DGEG + 1.067 10 <0.02
SEAAEGE N Oikopleura divica 0DIO + + + 3.773 65 <0.02
KM Oikopleura longicauda OLON + + 0.441 15 <0.02
£t Oikopleura sp. 0ISP + + + 2.972 15 <0.02
Hifa 2 Cladocera
HERE= £ 3% Evadne tergestina ETER + + + 1.860 40 <0.02
B0k 3k1% Penilia avirostris PAVI + + 1.838 25 <0.02

2.2 TFIESIYIRETE 2T I B
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TFIEs i RE W Z T AR AL A R BL AR AR A R SRS . 3 F 4y 2 BE AR, Bl /K TR T 5, 17 e sh 9 F
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PEE A B AR R B 6 (362.0 mg/m®) | 11—12 AW B (Kl 2¢) .
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Fig.2 Zooplankton community variation in Sishili Bay including species, abundance, biomass, diversity
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Fig.4 Cluster dendrogram and MDS of zooplankton community in 20 sampling months in Sishili Bay 2009—2010
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Table 2 Pearson correlations of main environmental factors and parameters of zooplankton community

TR F A ht ZREMEAR L
UL T Number of species Abundance Biomass Diversity index
Environment factors % b r s ® S X S
K WT 0.519 0.000 ** -0.002 0.975 0.101 0.186 0.611 0.000 **
b Salinity -0.409 0.000 ** 0.115 0.129 0.193 0.011" -0.256 0.001**
BHAE Transparency 0.149 0.050 -0.028 0.713 0.136 0.074 0.286 0.000 **
A DO -0.328 0.000 ** 0.056 0.464 -0.128 0.093 -0.341 0.000 **
LT i COD 0.232 0.002** -0.018 0.819 0.090 0.238 0.362 0.000**
JEHLA DIN -0.428 0.000 ** 0.067 0.379 -0.041 0.589 -0.488 0.000 **
TG PEBERRER DIP -0.257 0.001 ** 0.020 0.790 -0.222 0.003** -0.249 0.001**
iEERER DISI 0.173 0.022 = -0.098 0.197 -0.149 0.050 0.247 0.001**
M-4¢% a Chl a 0.136 0.074 -0.018 0.815 0.020 0.789 0.074 0.333

# 0,05 B EKT-(BUR) ; * *0.01 TZKF-(XUR)
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