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Fig. 1 Location of surrounding waters of Changdao Island and sampling stations
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Fig. 2 Zoning of waters surrounding Changdao Island based on cluster analysis according to physical and chemical variables

Dendrogram using average linkage (between groups)
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Tab.1 Means (and standard error) of environmental parameters in waters surrounding Changdao Island

M1 M2 Al A2
WT(C) 10.83+1.25 10.91+1.06 10.76+1.46 26.52+0.66 26.50+0.72 26.54+0.64
SD(m) 1.83+0.44 1.85+0.60 1.82+0.23 1.78+0.31 1.81+0.38 1.76+0.26
WS(m/s) 3.55+£2.60 3.46+2.28 3.63+2.98 4.82+1.87 4.60+1.48 4.98+2.17
pH 8.12+0.20 8.16+0.28 8.08+0.06 8.49+0.07 8.51+0.08 8.47+0.06
S 30.66+0.27 30.58+0.28 30.73+0.25 27.41+£0.36 27.38+0.42 27.43+£0.33
Si0;(mg/L) 0.095+0.038 0.094+0.045 0.096+0.033 0.57+0.19 0.66+£0.22 0.51£0.15
DIN(mg/L) 0.05+0.02 0.07£0.02 0.04+0.01 0.12+0.02 0.11+0.01 0.13+£0.01
SRP(mg/L) 0.00181+0.00063 0.00188+0.00074 0.00174+0.00054 0.0092+0.0060  0.0087+0.0065 0.0096+0.0058
DTC(mg/L) 33.58+2.56 32.78+3.25 34.31+1.54 27.37+£3.26 29.24+3.52 25.97+2.30
N/P 71.00+£26.08 87.79+25.38 55.74+15.58 50.79+40.66 53.74+42.38 48.58+41.08
N/Si 1.27+0.71 1.64+0.80 0.93+0.41 0.48+0.16 0.38+0.13 0.57+£0.14
C/N 835.68+250.94 609.51+122.24 1041.29+121.79 522.56+98.49 616.67+£69.59 451.98+37.88
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Fig. 3 Distribution of phytoplankton cell abundance
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Tab.3 Results of BIOENYV between phytoplankton (dominant species) cell abundance and environmental factors in spring

0.624 WT SD WS DTC 0.573 WT SD WS DTC
0.623 WT SD WS S DTC 0.569 WT SD WS S DTC
0.614 SD WS S DTC 0.568 WT SD DTC
0.614 WT SD WS DTC C/N 0.557 SD WS S DTC
0.613 WT SD DTC 0.554 WT SD WS DTC CN
0.602 WT SD S DTC 0.553 WT SD S DTC
0.592 WT SD WS DTC N/P 0.542 WT SD WS DTC N/P
0.592 SD WS S DTC C/N 0.532 SD WS DTC
0.59 WT SD WS DIN DTC 0.529 WT SD DTC C/N
0.589 WT SD DTC C/N 0.528 WT SD WS Si0; DTC
[22-23]

[20-21] ’ ’ ’
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Tab. 4 Pearson correlation analysis of phytoplankton (dominant species) abundance and environmental factors in spring

WT SD WS DTC
—0.564** —0.065 0.536* 0.072
—0.564** —0.066 0.535* 0.074

¥ 0.05
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Abstract: Environmental and biological investigation were conducted in waters surrounding Changdao Island in the
spring and summer of 2013. The distribution of phytoplankton and its environmental impact factors were investi-
gated in multivariate statistical analyses. According to the results of investigation and analysis of this water envi-
ronment by cluster analysis, the waters surrounding Changdao Island could be divided into two categories in spring
(Mland M2) and in summer (Al and A2). A total of 69 taxa were identified. Diatom was the main phytoplankton in
both seasons. The abundance of phytoplankton in spring was greater than that in summer. There was one dominant
species, Guinardia delicatula (Cleve) Hasle, in spring. There were five dominant species (Paralia sulcata, Gymno-
dinium sp., Coscinodiscus sp., Thalassiosira eccentric, and Prorocentrum dentatum) in summer. The best explana-
tions among the variables affecting the distribution of phytoplankton in spring were temperature (WT) (very sig-
nificant negative correlation), transparency (SD), wind speed (WS), and total dissolved carbon (DTC); in summer,
the corresponding variables were salinity (S), soluble reactive phosphate (SRP) (significant negative correlation),
and N/Si.
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