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Seasonal Variation and Spatial Distribution of Nutrients and Their Relationships

with Harmful Algal Blooms in Coastal Area of the East China Sea

ZHANG Chuan-song, WANG Xiu-lin, SHI Xiao-yong, TANG Hong-jie; HAN Xiu-rong, XIN Yu

(Key Laboratory of Marine Chemistry Theory and Technology, Ministry of Education, Ocean University of China, Qingdao 266100, China)
Abstract: Based on the data from four cruises that carried out in the Changjiang River estuary and its adjacent areas from 2002-04 to 2003-02,
the seasonal variation and spatial distribution of nutrients were analyzed, and the relationship between nutrients condition and the harmful algal
blooms (HABs) was also discussed. Results showed that the annual average concentration of nutrient was (17.93 +2.46) pmol*L™" for DIN,
(0.59+0.11) pmol*L™" for PO;” -P, (15.34+3.23) pmol*L™" for Si0;™ -Si, and the study area was in the state of eutrophication. The
average concentration of nutrient showed a remarkable seasonal fluctuation with the higher value in autumn and winter and lower value in spring
and summer. The spatial distribution of the nutrients was typically such that the concentrations of DIN, PO~ -P and Si0; ™ -Si decreased from
inshore to offshore area, and the contours generally decreased rapidly in down-coast directions. DIN and Si0;” -Si of the study area were
largely contributed by Changjiang River diluted water and other terrigenous inputs, while PO, -P mainly by Changjiang River diluted water and
the Taiwan Warm Current. The following HABs showed that its occurrences were usually laid in the areas with higher nuirients and lower total
suspended particles (TSP) .
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Fig.1 Sampling stations in the East China Sea
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Table 1  Values of nutrient concentration in the East China Sea/ ;1mul‘L’1
[ - ___ DIN _ __ PO;~ -P - I Si0%~ -Si _
SR LIE] FEnGE| Y {E FLenGe| AL Fenie|

5H 19.32 + 18.61 2.50 ~56.74 0.50+0.16 0.31~0.86 13.55+12.50 1.77~45.16
8 H 18.58 +15.97 2.16~57.93 0.47+£0.24 0.25~1.15 12.89 + 14.93 0.73 ~46.87

A 1nH 20.44 +13.92 4.64 ~52.52 0.69 £0.32 0.31~1.70 20.96 + 20.51 0.55~74.13
2 A 20.58 + 16.82 5.46 ~ 65.29 0.55+0.15 0.39~0.84 15.66 + 13.88 2.49 ~ 54.08
A 19.73+£0.95 2.16 ~65.29 0.55+0.10 0.25~1.70 15.77 £ 3.66 0.55~74.13
5H 12.72+10.26 1.63 ~41.95 0.48+0.11 0.32~0.74 11.53 +8.09 1.77~27.22
8 H 16.01 = 12.63 3.07~45.74 0.53+0.22 0.34~1.15 14.25 + 14.99 0.99 ~ 54.30

2 11 H 16.66 + 11.20 4.02~46.17 0.64+0.27 0.32~1.23 16.65 £ 16.92 1.34 ~81.49
2 H 15.65 +£10.32 5.03 ~38.08 0.53+0.12 0.37~0.81 10.89 £ 8.15 1.93 ~28.94
A4E 15.26+1.74 1.63 ~46.17 0.55+0.07 0.32~1.23 13.33+2.65 0.99 ~81.49
5H 16.55 = 11.44 3.44~50.08 0.56+0.11 0.39~0.9 15.99 + 8.04 6.89 ~38.38
8 H 17.86 = 8.91 8.72~42.55 0.76 £0.29 0.34~1.23 17.31£9.48 3.39~40.75

IR 1A 20.28 + 11.66 5.15~53.19 0.79+0.24 0.40 ~ 1.54 20.74 + 14.93 2.35~67.76
2 H 20.36 +19.41 5.43 ~78.89 0.53+0.15 0.35~0.93 13.56 + 12.76 2.46 ~54.33
A 18.76 +1.88 3.44 ~78.89 0.66+0.13 0.34~1.54 16.90 +2.99 2.35~67.76
5H 16.20 + 3.31 1.63 ~56.74 0.51+0.04 0.31~0.94 13.69+2.23 1.77~45.16
8 H 17.48 +1.33 2.16~57.93 0.59+0.15 0.25~1.23 14.82+2.26 0.73 ~54.30

A4E 1nH 19.13+2.14 4.02~53.19 0.71+£0.08 0.31~1.70 19.45+2.43 0.55~81.49
2 H 18.86 £2.79 5.03 ~78.89 0.54+0.01 0.35~0.93 13.37+£2.39 1.93 ~ 54.33
A 17.93 +2.46 1.63 ~78.89 0.59+0.11 0.25~1.70 15.34+3.23 0.55~81.49
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Fig.2 Horizontal distributions of DIN, PO~ -P and SiO3~ -Si at the surface; middle and bottom layer in the East China Sea in spring, 2002
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Fig.3 Horizontal distributions of DIN, PO3~ -P and Si03~ -Si at the surface; middle and bottom layer in the East China Sea in summer> 2002
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Fig.4 Horizontal distributions of DIN, PO~ -P and SiO3~ -Si at the surfaces middle and bottom layer in the East China Sea in autumn, 2002
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Fig.5 Horizontal distributions of DIN, PO;~ -P and SiO3 -Si at the surface,; middle and bottom layer in the East China Sea in winter, 2002
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Fig.6  Horizontal distributions of TSP at the surface layer in the East China Sea
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