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Fig.1 Phytoplankton sampling stations in the Tianjin

nearshore area
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Tab.1 Variation in each environmental variable

i 61 81
: Bl B TI9ME Bocf oM T
WT/°C 23.7 19.0 22.4 31.3 27.3 29.4
S 37.5 29.1 31.5 30.0 23.0 27.5
SD/m 3.84 0.60 1.40 2.60 0.20 1.23
DO/mg-1L-" 9.68 8.07 8.72 8.8 510 7.37
pH 8.20 7.62 7.98 8.22 7.69 7.97

DIP/mg - L~! 0.030 0.004 0.016 0.048 0.001 0.014
NO,-N/mg + L™' 0.040 0.007 0.021 0.709 0.003 0.242
NO;-N/mg - L™' 0.380 0.042 0.246 0.441 0.031 0.217
NH,-N/mg - L™' 0.439 0.054 0.233 0.361 0.041 0.144

Si03/mg + L™' 0.970 0.210 0.585 1.540 0.778 0.991
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Tab.2  Occurrence frequency and dominance of Bacillariophyta species in the survey area (2013)

SRAEI (8] O A Y AU/ x 100 A - L0 IR % PEF L
WA B Chaetoceros affinis 55.11 73.3 0.021

2 5 O Coscinodiscus asteromphalus 457. 46 100. 0 0. 155

6 T B R i e Coscinodiscus radiatus 100. 04 80.0 0. 025

[ ffi Coscinodiscus spp. 221.04 93.3 0.078

J8 B 3] 5 5 Coscinodiscus wailesii 45.91 100. 0 0. 024
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3 P2 Ak Leptocylindrus danicus 2067. 83 86.7 0. 049
RRNIZEIEEE  Pseudo-nitzschia pungens 10659. 05 93.3 0. 269

A H B A e Skeletonema costatum 21178.49 93.3 0.535
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Fig.3 Variations of Shannon-Wiener diversity index, Pielou evenness index and Margalef richness

index of phytoplankton community at different sampling stations in June and August
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Phytoplankton Community Structure in the Tianjin Nearshore Waters
during the Summer and Autumn of 2013

BIAN Shao-wei', SUN Ren', MEI Peng-wei' , ZHANG Zhen', LIU Xian-bin®

(1. Tianjin Environmental Monitoring Centre, Tianjin 300191, P. R. China;

2. College of Marine Science and Engineering, Tianjin University of Science and

Technology, Tianjin 300457, P.R. China)

Abstract; Tianjin is a coastal city of the western Bohai Sea. Rapid economic growth, especially in the port area,
has increased pollutant loads discharged to nearshore waters and led to more severe environmental deterioration in
recent years. Bohai Bay is a typical semi-closed bay, and low exchange with the open waters has caused the accu-
mulation of nutrients and resulted in the frequent occurrence of red tides. The phytoplankton community is sensitive
to the environmental change and widely used to assess the status of coastal aquatic ecosystems. In June and August
of 2013, phytoplankton and water samples were collected in the Tianjin nearshore waters at 15 sites. The phyto-
plankton community structure was analyzed and the physical — chemical parameters of the water were determined to
provide basic data on the coastal ecosystem. Canonical correspondence analysis (CCA) was used to analyze the re-
lationship between the phytoplankton community and environmental variables in order to predict community succes-
sion and establish the level of pollution control necessary to protect the environment of this region. Phytoplankton
was collected with a type Il plankton net towed vertically from the bottom to the surface at each sampling site, fixed
with 1.5% Lugol’s solution and preserved with 5% formaldehyde. The identification and counting of the phyto-
plankton was conducted under an Olympus BX51 microscope. Water temperature, pH, dissolved oxygen and salini-
ty were measured in situ with a multifunctional water quality analyzer, transparency was measured with a secchi
disk, and soluble reactive phosphorus ( SRP) , nitrite nitrogen (NO,-N) , nitrate nitrogen (NO;-N) , ammonia ni-
trogen (NH,-N) and silicates(SiO, ) were measured in the laboratory. A total of 72 phytoplankton species were re-
corded in the two seasons, 39 in summer and 63 in autumn. The phytoplankton community was composed primarily
of Bacillariophyta and Dinophyta, with Bacillariophyta dominating, and fewer species of Cyanophyta and Eugleno-
phyta. In June, the Bacillariophyta species Chaetoceros affinis, Coscinodiscus asteromphalus and Coscinodiscus spp.
dominated. In August, the prevalent species were the Bacillariophyta species Leptocylindrus danicus, Pseudo-
nitzschia pungens and Skeletonema costatum. Phytoplankton abundance ranged from 2. 14 x 10* to 836. 67 x
10" cells/L in June, with an average of 129.31 x 10" cells/L. In August, the abundance ranged from 6. 83 x 10" to
16 042.50 x 10" cells/L with an average of 2 461.63 x 10* cells/L. Bacillariophyta accounted for >99% of the to-
tal phytoplankton in June and >95% in August at all sampling sites. The distribution of phytoplankton density and
Bacillariophyta density were identical. In June, the mean values (range in parentheses) for Shannon-Wiener diver-
sity index (H'), Pielou index (J) and Margalef index(d) were 2.87 (0.96 -3.69), 0.71 (0.28 =0.95) and
0.88 (0.60 —1.21), respectively. In August, the mean values for H', J and d were 1.48 (0.01 —3.58), 0.33
(0.002 -0.86) and 0.91 (0.65 —1.37), respectively. CCA results indicate that water temperature, salinity,
dissolved oxygen, nitrite nitrogen and silicates were the leading environmental variables influencing the phytoplank-
ton community distribution.

Key words: phytoplankton; community structure; Tianjin nearshore waters; spring; summer



