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Tab.1 Seasonal changes of DIN, POy, SiO;, TN and TP concentrations in the whole layers of Changjiang River estuary and adjacent
DIN PO, Si0; TN TP
165.71—230.90 1.03—1.48 88.11—90.74 193.89—225.85 4.46—8.28
205.93 1.23 89.22 209.87 6.49
15.37—122.38 0.29—1.45 11.97—76.69 29.73—134.89 2.11—11.38
(n=96) 63.39 0.97 46.41 84.42 7.68
5.58—70.86 0.13—1.17 4.03—56.60 13.35—87.33 0.74—4.92
17.19 0.51 17.48 26.90 1.52
74.08—79.94 0.61—2.04 64.60—69.51 102.45—138.27 2.16—8.53
75.86 131 67.08 125.27 4.75
25.42—72.79 0.34—1.50 15.13—72.69 33.53—119.61 0.57—10.08
(n=91) 58.59 1.07 50.55 88.92 5.88
5.88—67.95 0.03—1.51 5.46—68.79 11.49—87.39 0.21—5.56
20.39 0.46 18.56 29.77 0.97
103.25—107.96 0.72—1.43 102.88—104.51 104.48—111.49 2.01—7.06
105.60 1.08 103.69 107.98 4.54
17.22—92.73 0.43—1.67 19.01—75.38 23.17—105.10 0.91—22.11
(n=89) 48.52 0.97 52.65 65.83 5.82
1.73—25.57 0.12—0.76 4.06—28.84 6.97—64.84 0.50—9.66
12.18 0.40 15.08 19.89 1.27
94.33—168.74 1.05—2.44 56.77—136.98 109.10—214.12 2.95—6.65
141.04 1.63 96.60 150.99 3.98
24.81—89.23 0.64—1.45 14.13—63.01 25.50—131.30 1.32—26.68
(n=118) 51.74 1.12 37.68 67.52 6.73
8.80—61.86 0.34—2.97 7.40—28.69 11.71—87.38 0.61—5.89
26.87 0.76 13.42 33.78 1.32
133.06 1.47 89.65 147.60 451
55.11 1.04 45.94 75.51 6.27
19.64 0.54 16.06 25.45 1.27
2.2 1994) , (
2.2.1 DIN SiO; TN R ) (Chen, 1999; Fang,
PO, ( D, 2004), 27 34
« 2, >34 Wang
, PO, (2016) ,
, POy 31°N  123°—123.5°E ,
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( , 20006), , TP
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Fig.2 Correlations between nutrients and salinity in the Changjiang River estuary and adjacent area
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Tab.2  Variations of nutrients concentrations (umol/L) in the Changjiang River estuary and adjacent area
DIN PO, Si0O;
2012( ) 75.9—205.9 1.08—1.63 67.1—103.7
2002—2003( ,2011) 120 1.30 -
1986( , 1997) 73.3 0.55 55.8
2012( ) 19.3—32.0 0.51—0.83 18.4—23.3
2002—2003( ,2012) 18—21 0.45—0.70 13—22
1985—1986( , 1991) 10.1—16.7 0.37 20.0—30.7
200 200 200
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Fig.4 Variations of nutrients structures in the Changjiang River estuary and adjacent area
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Tab.3 Characteristics of nutrients limitations in the Changjiang River estuary and adjacent area
P N Si
64% 0 0
90% 0 0
2012( )
92% 0 0
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VARIATION AND CONTROLLING FACTOR OF NUTRIENT DISTRIBUTION IN
CHANGJIANG RIVER ESTUARY AND ADJACENT AREAS IN 2012

WANG Wen-Tao" %73, CAO Xi-Hua"?, YUAN Yong-Quan"? SONG Xiu-Xian"? YU Zhi-Ming"?

(1. Key Laboratory of Marine Ecology and Environmental Science, Institute of Oceanology, Chinese Academy of Science, Qingdao
266071, China; 2. Laboratory of Marine Ecology and Environmental Science, Qingdao National laboratory for Marine Science and
Technology, Qingdao 266071, China; 3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract Four cruises (March, May, August, and December, 2012) were conducted in the Changjiang River estuary
(CRE) and adjacent areas (AA) to study the characteristics of nutrient distribution and their correlation with salinity.
Indices included dissolved inorganic nitrogen (DIN), phosphate (PO,), silicate (SiO;), total nitrogen (TN), and total
phosphors (TP), as well as chlorophyll @ (chl a). Results show that average concentrations of DIN, SiO;, and TN decreased
from the CRE to AA rapidly, displaying significant negative correlations with salinity. PO, showed a relatively weak
correlation with salinity, and decreased off the estuary mouth slightly due to supplement by ocean current. TP presented
unobvious correlations with salinity but high concentration in the turbidity maximum zone (TMZ), indicating absorption by
suspended sediments in the TMZ. The lowest average concentrations of DIN and TN were observed in summer. In addition,
as chl a data reflected, DIN and TN were assimilated by phytoplankton. Furthermore, nutrients sources and potential
limitations for phytoplankton growth were studied according to the ratios between various nutrients. As N/P ratio reveals,
N was originated mainly from the Changjiang River and partial P was from the open ocean. Most of the stations (>90%)
showed potential P limitation in spring and summer, and these stations were all in the ASA. Compared with historical
records in spring and summer, the number of the stations showing potential P limitation increased obviously, while that of
potential Si limitation decreased. We believe that these changes were resulted from the shift of dominant phytoplankton
species.

Key words Changjiang River estuary; nutrients; spatial and temporal distribution; controlling factor
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