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Fig.2 Horizontal distribution and seasonal changes of densities of phytoplankton in Shenzhen Bay
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4 a
Table 4 Diversity index, evenness and Chlla of phytoplankton every season
S1 S2 S3 S4 S5 S6 S7 S8 S9
0.017 0.026 0.006 0.027 0.075 0.018 0.087 0.166 0.477 0.100
0.003 0.004 0.001 0.004 0.012 0.003 0.014 0.027 0.079 0.017
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a 15.76 17.26 21.93 45.77 72.48 104 12.89 4.40 3.96 33.16
0.118 1.308 1.066 0.084 0.922 1.128 0.983 0.181 1.615 0.823
0.021 0.227 0.185 0.015 0.160 0.196 0.171 0.031 0.281 0.143
a 14.19 3.89 25.75 10.64 19.17 24.1 16.23 11.73 6.26 14.66
1.230 0.789 1.581 0.547 0.650 1.030 1.674 1.724 1.676 1.211
0.218 0.140 0.280 0.097 0.115 0.183 0.297 0.306 0.297 0.215
a 40.21 6.37 23.29 11.05 4.72 3.07 3.26 2.87 3.34 10.91
SI S3 309.94 mgm”
240.85 mg'm” 10.91
mgm> S8 S6 2.87 mgm>  3.07
mg~m’3
> > >
25
0.455~3.782 mg-dm™ 1.978
mg-dm™ 1.430 mg-dm™ 1.115
mg-dm” 0.784 mg-dm™
0.021~0.685 mg-dm™
0.263 mg-dm™ 0.127
rng-drn'3 0.115 mg'dm'3
0.079 mg-dm™ a
0.897~5.438 mg-dm™ 3.338
mg-dm” 2.348 mg-dm™ 2.328
mg-dm” 1.876 mg-dm>
N/P 1.571~134.238
26.426 25.788 15.924 N P
4.000( 5)
3 Redfield!"?
3.1 SI-S6 N
S7-S9 P
P N
S3 S2 S6 Sl N
3P
SI S3 S2 S5 S6 N P Redfield N
S5 P
S5 (14 0.050

rng-drn'3

[13]



2449

5
Table 5 The nutrient concentration of surface seawater in different seasons mg-dm™
S1 S2 S3 S4 S5 S6 S7 S8 S9
3.193 0.906 2272 1.204 1.050 1.178 0.786 0.992 1.285 1.430
0.370 0.059 0.291 0.097 0.069 0.136 0.037 0.039 0.045 0.127
2.721 1.788 2.338 1.608 1.823 1.685 1.136 1.246 2.542 1.876
N/P 8.63 15.356 7.808 12.412 15.217 8.662 21.243 25.436 28.556 15.924
0.948 0.469 0.455 0.600 1.334 1.146 1.381 0.882 2.819 1.115
0.298 0.150 0.171 0.130 0.084 0.095 0.030 0.055 0.021 0.115
3.971 1.896 1.896 1.418 1.258 0.897 3.152 2.676 3.971 2.348
N/P 3.181 3.127 2.661 4.615 15.881 12.063 46.033 16.036 134.238 26.426
1.624 2.183 3.782 1.883 2.093 2.729 0.954 1.305 1.248 1.978
0.066 0.116 0.119 0.086 0.091 0.107 0.034 0.051 0.038 0.079
2.113 2.779 2.643 1.869 2.759 2.086 3.220 1.671 1.812 2.328
N/P 24.606 18.819 31.782 21.895 23.000 25.505 28.059 25.588 32.842 25.788
1.076 1.109 1.094 0.591 0.878 0.597 0.605 0.557 0.550 0.784
0.685 0.320 0.515 0.125 0.246 0.137 0.137 0.123 0.076 0.263
5.438 3.714 3.886 2.644 3.624 2.945 2.799 2222 2.766 3.338
N/P 1.571 3.466 2.124 4.728 3.569 4.358 4.416 4.528 7.237 4.000
0.26
rng-dm'3
3) S9 47 S4
28.1
a
-0.446(p<0.01 n=36 )
0.371(p<0.05 n=36 )
a pH
-0.527 1
-0.468(p<0.01 n=36 ) 0.997 0.868
0.957 2
0.605 0.021
3

3.2

0.006~1.724  0.001~0.306
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Fig.3 Seasonal variation of densities of phytoplankton and environmental factors in the investigated area
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Seasonal changes of the phytoplankton in Shenzhen Bay

ZHANG Caixue', ZHOU Kai’, SUN Xingli', XIAO Yanbing',
CHEN Chunliang', ZHANG Jibiao', ZHANG Yubin'

Monitoring Center of Ocean Resource and Environment Guangdong Ocean University Zhanjiang 524088 China;

Oceanic and Fishery Environment Monitoring Station of Shenzhen, Shenzhen 518067 China

Abstract: From February to November 2008, seasonal investigation for phytoplankton community was carried out in Shenzhen Bay
of Guangdong province, China. Among all 150 species founded in the bay, 66 occurred in spring, 72 in summer, 54 in autumn, and
50 in winter. Therein, 108 species in 36 genera belonged to Bacillariophyta, 36 species 14 genera Pyrrophyta, 3 species 3 genus
Chlorophyta and 3 species 2 genera Cyanophyta. 3 dominant species were scrutinized, of which 1 species in spring, 1 in summer, 1 in
autumn and 2 in winter. The dominant species were mainly Coscinodiscus lacustris, Skeletonema costatum and Noctiluca scientillans.
The succession of dominant species was from Coscinodiscus lacustris of spring-summer to Skeletonema costatum of autumn, Skele-
tonema costatum and Noctiluca scientillans of winter finally. No dominant species was spread widely in all seasons, while 8 Bacil-
lariophyta and 1 Pyrrophyta species occurred in all seasons, and 13~31 common species in two seasons. The obvious seasonal suc-
cession was found based on the Jaccard index with a range from 0.12 to 0.35. The diversity index changed from 0.006 to 1.724, and
the evenness indices from 0.001 to 0.306, which indicating the community composition was rather brittle in this area. The density of
phytoplankton ranged from 1.25x107 cells'm™ to 217.90x10 cells'm™ with a descending order from summer to spring, autumn, and
winter. The result was particular as phytoplankton often bloomed in spring or autumn in other sub-tropic areas, and its main reason
was due to the perturbation of onshore nutrient. The concentrations of the DIN and phosphate were worse than the [V limit value of
the Sea Water Quality Standard of China. Therefore, the water quality was of the subtropical eutrophic type. The density of phyto-
plankton was significantly negative related to the silicate, and the coefficient correlation was -0.446 (p 0.01, n=36, 2-tailed).
Meanwhile, The density of phytoplankton was correlative to the water temperature with the coefficient correlation of 0.371 (p  0.05,
n=36, 2-tailed). No obvious correlation was found with other factors. In terms of the dominant species and diversity index, the com-
munity composition of the phytoplankton had tended to the simplification, and the tamper-resistant capability was rather fragile in
the ecological system in Shenzhen Bay.

Key words Shenzhen Bay; phytoplankton; community composition; Shannon-Weaver index; seasonal change
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