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Fig.3 Variation in the number of phytoplankton species in the
stations in summer from 2004 to 2016
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summer from 2004 to 2016
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Tab.l Annual variation in the cell numbers of common phytoplankton species in summer from 2004 to 2016 (unit: cells/m’)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

(%) (%)

Skeletonema costatum 13 85 93.6 - /
Coscinodiscus jonesianus 13 83 0.11 7
Coscinodiscus oculus-iridis 13 63 0.02 7
Chaetoceros lorenzianus 13 61 0.45 V4
Thalassionema nitzschioides 13 45 0.15 N
Chaetoceros curvisetus 13 41 1.06 /
Ditylum brightwellii 13 35 0.01 N
Chaetoceros compressus 13 31 0.37 7
Leptocylindrus danicus 13 20 0.01 N
Thalassiosira rotula 13 20 0.01 7
Streptotheca thamesis 13 20 <0.01 7
Triceratium favus 13 18 <0.01 N
Thalassiothrix frauenfeldii 12 59 0.07 N
Biddulphia sinensis 12 50 0.01 Vd
Bacteriastrum hyalinum 12 31 0.02 - Vd
Chaetoceros affinis 12 24 0.08 7
Melosira granulata 12 20 0.03 N
Rhizosolenia setigera 11 30 <0.01 7
Rhizosolenia styliformis 11 23 0.01 7
Chaetoceros diadema 11 13 0.05 V4
Leptocylindrus minimus 11 11 <0.01 Vi
Melosira sulcata 11 9 <0.01 Vd
Pseudo-nitzschia pungens 10 50 1.48 - /
Chaetoceros denticulatus 10 18 0.01 7
Eucampia zoodiacus 10 17 0.12 - 7
Rhizosolenia alata f. 10 17 <0.01 7

gracillima
Chaetoceros eibenii 10 12 <0.01 V4
Coscinodiscus bipartitus 10 <0.01 Vi
Chaetoceros coarctatus 10 <0.01 -- Vd
Ceratium fusus 13 65 0.07 . 7
Ceratium tripos 13 57 0.01 7
Noctiluca scintillans 13 52 0.02 7
Ceratium furca 13 52 0.01 7
Dinophysis caudata 13 46 <0.01 N
Peridinium pentagonum 12 28 <0.01 N
Peridinium conicum 12 27 <0.01 Vd
Peridinium depressum 11 25 <0.01 N
Ceratium trichoceors 10 13 <0.01 7
Scrippsiella trochoidea 10 12 <0.01 Ve
Microcystis sp. 13 15 <0.01 - _ - - 7

Pediastrum simplex var. duodenarium

LN >0; <N\ k<0; CEERSTEETERTEE  PSTARNNETARTL SRT  SU
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Tab.2 Dominant species of net-phytoplankton in summer from 2004 to 2016
(10%cells/m’) (%) (%)
2004 0.35 49 80 44
2005 0.63 2387 90 70
2006 0.72 1666 85 85
2007 0.79 3414 85 93
2008 0.84 5656 100 84
2009 0.39 1604 85 61
2010 0.26 182 85 31
2011 0.88 92955 88 99.9
2012 0.79 11973 94 84
2013 0.2 461 35 58
2014 0.28 66 75 38
2015 0.34 387 75 45
2016 0.89 12044 95 94
2.5 0 2009 2010
2004—2016 2012 2016
0.73—2.28, 0.51—1.28, 2004 2010 , ;
0.21—0.6; 0— 2010 2012 2015 ,
4.03, 0—3.04, 0— 2004 2009 2016
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®3 FHEMEESIMESH Pearson X R

Tab.3 The Pearson correlation coefficient of phytoplankton abundance and environmental factors

Pearson -0.065 0.093 -0.065 0.547" 0.303" 0.487"
«C ) 0.464 0.292 0.464 0.000 0.000 0.000
N 130 130 130 130 130 130
Pearson -0.125 0.169 -0.125 0.613" 0.379" 0.585"
«C ) 0.108 0.029 0.108 0.000 0.000 0.000
N 166 166 166 166 166 166
Pearson -0.057 0.060 -0.057 0.332" 0.135 0.239"
pH «C ) 0.520 0.496 0.520 0.000 0.126 0.006
N 130 130 130 130 130 130
Pearson 0.125 -0.126 0.125 —0.004 -0.126 -0.091
«C ) 0.087 0.084 0.087 0.957 0.084 0.212
N 189 189 189 189 189 189
Pearson 0.116 -0.101 0.116 -0.490" -0.232" —0.478"
«C ) 0.111 0.168 0.110 0.000 0.001 0.000

N 189 189 189 189 189 189

0.161
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0.010
166
0.045
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0.019
0.794
189




B

3 :2004—2016 327
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() 0.571 0.968 0.571 0.008 0.000 0.000 0.001
N 110 110 110 110 110 110 110
Pearson 0.175" -0.180" 0.175" -0.571" -0.276" -0.505" -0.104
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Pearson 0.177 -0.158" 0.177 -0.519" -0.250" —-0.471" -0.071
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() 0.601 0.008 0.600 0.000 0.022 0.000 0.954
N 129 129 129 129 129 129 129
Pearson 0.007 0.106 0.007 0.115 -0.050 0.027 —0.087
a «C ) 0.921 0.145 0.921 0.114 0.490 0.708 0.235
N 190 190 190 190 190 190 190
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DISTRIBUTION OF SUMMER COMMUNITY OF NET-COLLECTED
PHYTOPLANKTON FROM 2004 TO 2016 AND THE FACTORS IN
THE CHANGJIANG RIVER ESTUARY

HUANG Hai-Yan, WANG Qiu-Lu, XU Yan, LIU Jie, QU Yan-Min
(National Marine Data and Information Service, Tianjin 300171, China)

Abstract Based on ecological environment survey data collected in the Changjiang (Yangtze) River estuary ecological
monitoring area in summer from 2004 to 2016, the interannual variation of net- collected phytoplankton and its relationship
to environmental factors were studied. Seven phyla including 263 species of phytoplankton were identified and dominated
by diatoms, followed by dinoflagellates. In the past 13 years, the number of species tended to increase; the contribution of
diatom diversity to total phytoplankton diversity declined, and the proportion of dinoflagellates diversity increased
correspondingly. The cell abundance of the total species, including diatom and dinoflagellates displayed an increasing
trend. The diatom cell abundance dominated except for 2014, and the distribution and variation patterns were consistent
with the total cell abundance in the rest of the year. The horizontal distribution pattern of cell abundance and its interannual
variation were affected by circulation change and water consumption. The cell abundance was relatively low in the estuary
and increased toward the open sea; the overall cell abundance increased gradually but fluctuated in some years. The
biodiversity slightly decreased, and the community composition changed greatly in temporal and spatial scopes. Only a few
species remained stable during the period, and most could be detected occasionally. Skeletonema costatum was dominant
species in at least 10 years. Of 41 common species, 31 showed an increasing trend and 10 decreased in cell abundance. In
addition, phytoplankton cell abundance was correlated with phosphate and inorganic nitrogen. The species number and
diversity index were related to 10 out of 13 studied environmental factors, exclusive of dissolved oxygen, ammonia
nitrogen, and chlorophyll a. This study would be of great significance to understand the current situation and evolution
trend of phytoplankton.

Key words Changjiang River estuary; phytoplankton; interannual variation; influential factors



