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Abstract ; Seasonal variations of net macrozooplankton community characteristics and its relationship with environmen-
tal factors of the sea area around Xiaoheishan island were investigated in the present study. Xiaoheishan island lies in
the middle of the Miaodao Archipelago. It lies on the dividing line of the Yellow Sea and the Bohai Sea in China. From
2013 to 2015,8 periods were included in this survey. A total of 36 species of zooplankton were identified. Among these
species 13 species belong to copepods. The abundance of zooplankton ranged from 1.5 to 287.5 ind/m’ , with an aver-
age of 68.4 ind/m’; the biomass ranged from 0.3 to 346.9 mg/m’ ,with an average of 51.9 mg/m’. the Shannon di-
versity index ( H”) ranged from 0.64 to 2. 15, with an average of 1.22; the Pielou evenness index (J) ranged from
0.41 to 1.00,with an average of 0. 76. The main dominant species in the sea area around Xiaoheishan island were

Calanus sinicus and Aidanosagitta crassa etc. The results of the canonical correspondence analysis( CCA) applied to
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the environmental factors indicated that water temperature ( WT) , transparency (Tra) and salinity ( Sal) significantly

influenced the zooplankton community. And we also find out that Aidanosagitta crassa may has an important effect on

the copepod in winter.
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Fig. 1 Location of survey stations in the sea area around

Xiaoheishan island
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Tab. 1 Characterization of measured environmental factors in four seasons in the sea area around Xiaoheishan island

DO CcoD SS NH,-N NO,-N
= WT/C Tra/m Sal pH
/mg+ L7 /mg- L' /mg-L spg L' /pg - L7
Mean 13.91 2 30.16  8.18 9.22 1.56 8.46 13.27 5.19
& SD 0.49 0.2 0.54 0.04 0.79 0.11 4.22 8.82 2.24
Mean 24.51 1.7 29.35  8.12 7.64 1.25 4.38 34.28 14.51
2 SD 0.59 0.2 0.75 0.05 0.38 0.26 3.06 9.84 8.38
Mean 15.1 1.6 30.47  8.19 8.11 1.07 10.93 16.24 35.35
B SD 0.86 0.3 0.05 0.07 0.38 0.28 3.3 8.44 2.63
Y Mean 4.84 1.1 31.63  8.09 10.95 1.25 25.59 12.53 3.33
SD 0.2 0.3 0.79 0.15 1.1 0.32 12.57 4.42 2.91
" NO,-N PO,-P 0il Cu Pb cd As Hg
” /pg- LY /pg e LY /pg e L7 /pg - LY /pg - LY /pg e LY /pg e LY Jpg e L
Mean 307.1 2.7 27.2 1.64 0.97 0.16 1.39 0.064
# SD 78.5 0.8 13.6  0.561 0.22 0.04 0.27 0.01
Mean 173.7 2.8 22.5 1.461 1.17 0.16 1.3 0.057
2 SD 71.5 1.2 14.5  0.437 0.29 0.05 0.11 0.011
Mean 274 14 30.1 1.25 0.72 0.13 1.32 0.056
B SD 119.4 2 16 0.459 0.24 0.03 0.11 0.012
e Mean 136.5 2.9 12.4 1.417 1.06 0.19 1.38 0.053
SD 64.4 0.8 5.8 0.311 0.38 0.06 0.19 0.018
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388

i

# R

% oA %

% 36 &

1.0

-1.0

2 MNEBLSEBEHEELHNMEEFERS A
Fig.2 PCA of the environmental factors in the four seasons
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Tab. 2 Dominant species of zooplankton and its dominance ( Y ) for each survey in the sea area around Xiaoheishan island

g

Y

2013-06-04 2013-08-27 2013-11-05 2014-03-19 2014-05-15 2014-08-19 2014-11-10 2015-03-20

A K
HIE MK E
MUK %
Rk %
[E)=5:i€: %
WE/NESE K F
PRSIk F
G ik
LERAKE
I KIRK %
ST R
ISP LN
K9 7 35439
AT IS
FAI

i1 )

ISEZAIIN
WERLR

B RITCAT 4 m
BEIFRLZh &
R s

T A 4l
AR AT
ZERYIK
il SN L
5 REZRIRY ®

Calanus sinicus
Labidocera euchaeta
Paracalanus parvus
Acartia hongi
Labidocera rotunda
Microsetella norvegica
Oithona similis
Centropages abdominalis
Labidocera pavo
Corycaeus affinis
Aidanosagitta crassa
Acanthomysis longirostris
Themistogaudichaudi
Penilia avirostris
Caprella sp.

Fish egg

Medusa larva
Cyphonautes larva
Copepoda nauplius
Euphausiidae larva
Mysidacea larva
Ophiopluteus larva
Gastropoda larva
Polychaeta larva
Brachyura zoea larva

Megalopa larva

0.39

0.02

0.03
0.32

0.14

0.05

0.02

0.02

0.03

0.29

0.03

0.37

0.02

0.09

0.02

0.02
0.02
0.02
0.16
0.02

0.48 0.1 0.38 0.31 0.24 0.48
0.05 0.11
0.15 0.02 0.36
0.15 0.04 0.02
0.06 0.11
0.07
0.11 0.02
0.34 0.46
0.17
0.05
0.27 0.46 0.48 0.52
0.05
0.03
0.1
0.02 0.08
0.05
0.07 0.05
0.07
0.03
0.08
0.04 0.08
0.07
0.07 0.32
0.04
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Fig. 3 The seasonal variations of zooplankton abundance
and biomass in the sea area around Xiaoheishan

island
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Tab. 3 The importance and correlation of the main variables in CCA of the four seasons with forward selection

BT A fp A p1H SchRfpReR MR/ (%) SRR S AR G
wT 0.402 0.002 0.402 39.53% 0.88 0.08
Tra 0.089 0.002 0.138 13.57% 0.07 0.01
oil 0.105 0.002 0.091 8.95% -0.22 0.57
Sal 0.252 0.002 0.073 7.18% -0.66 0.16
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