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Tab.1 The variation range, mean value and standard deviation of NO; -N and NO; -N concentrations for each layer at Stations
13 and 20
NO;-N / (umol/L) NO;,-N / (upmol/L)
13 0m 24.93—62.14 47.94 11.12 0.21—0.43 0.30 0.08
2m 21.93—58.43 42.63 13.31 0.07—0.43 0.21 0.13
20 0m 4.50—19.79 13.36 4.38 0.14—0.57 0.43 0.12
5m 8.00—20.14 14.41 4.23 0.21—0.57 0.41 0.09
10 m 2.00—23.29 15.38 5.44 0.07—0.57 0.39 0.12
20 m 1.36—20.29 12.40 6.59 0.14—0.36 0.29 0.08
2m 6.21—14.14 10.46 1.88 0.14—0.29 0.19 0.05
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Fig. 5 The variation trends of NO; -N and NO; -N concentrations vs. time for each layer at Station 20 (from top to bottom: 0
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Tab.2 The variation range, mean value and standard deviation of PO4-P and SiO; -Si concentrations for each layer at Stations
13 and 20
PO4-P(umol/L) Si05-Si(pmol/L)
13 0m 0.90—1.42 1.09 0.12 62.86—92.14 78.35 10.22
2m 0.87—1.19 1.02 0.10 47.14—107.50 68.41 15.05
20 0m 0.06—0.32 0.17 0.08 17.39—53.57 27.28 8.96
5m 0.06—0.32 0.16 0.08 18.68—122.86 33.42 27.42
10 m 0.13—0.58 0.33 0.13 12.50—41.07 25.84 7.66
20 m 0.06—0.61 0.37 0.17 11.96—51.43 22.71 11.84

2m 0.48—0.81 0.61 0.10 9.46—75.00 28.21 18.94
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2.2 POP
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3
Tab.3 The correlation coefficient of dissolved inorganic N, P and Si vs. environmental factors based on spatial data
NO;-N NO,-N NH,-N PO,-P Si0;-Si
S —0.942%** —0.392%** ns —0.830%** —0.899%***
T 0.804%** 0.288* ns 0.699%** 0.805%**
Chla ~0.304%* ns ns ~0.416%%x ~0.251%
TOC 0.423%** 0.348** 0.505** 0.477%** 0.348**

ns: P>0.05; *: P<0.05; **: P<0.01; ***: P <0.001

4
Tab.4 The correlation coefficient of dissolved inorganic N, P and Si vs. environmental factors based on time series data
13 20
NO;-N NO,-N PO,-P Si05-Si NO;-N NO,-N PO,4-P Si05-Si
S —0.622%** —0.447* ns —0.479* —0.367** —0.731%** 0.751*** ns
T ns 0.397* ns ns ns ns —0.501%** ns
Chl.a ns ns ns —0.572%* ns ns -0.415%* ns
TOC ns ns ns ns ns ns ns ns

ns: P>0.05; *: P<0.05; **: P<0.01; ***: P <0.001
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Tab.5 The nutrient element measured at different times in the Changjiang River Estuary
NOs-N NO,-N NH4-N PO,-P Si05-Si
. ) (umol/L) (umol/L) (pmol/L) (umol/L) (pmol/L)
1980.6 ~65 <0.3 ~0.75 ~105 Edmond et al, 1985
1981.11 ~45 <1.0 ~0.25 ~115 Edmond et al, 1985
1998.2 62.42 0.64 21.39 0.70 , 2002
1998.9 88.21 0.94 3.25 0.43 , 2002
2003.5 107.70 0.86 6.35 1.37 103.75
1981.8 43.1 0.86 0.63 0.39 79.4 , 1986
1983.10 63.9 0.36 1.6 , 1987
1998.9 73.8 0.36 1.7 0.54 106.2 ,2001
2003.5 43.29 0.37 <0.36 0.91 66.25
1988.8 4.70 0.60 0.84 0.31 , 2001
1997.10 4.97 0.67 0.72 0.44 11.6 ,2003
1998.5 4.58 0.70 2.26 0.34 9.61 , 2003
2003.5 12.33 0.33 <0.36 0.33 26.30
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Tab. 6 The cr?terion of classifying trophic status
DIN (umol/L) PO,4-P (pmol/L) N/P
1 <14.28 <0.97 8—30
11 14.28—21.41 0.97—1.45 8—30
111 >21.41 >1.45 8—30
1Vp 14.28—21.41 — >30
Vp >21.41 — 30—60
Vip >21.41 — >60
IVx — 0.97—1.45 <8
Vn — >1.45 4—8
Viy — >1.45 <4
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NH,;-N <0.36 , , , 2003.
umol/L NHy4-N
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THE CONCENTRATIONS OF DISSOLVED INORGANIC NITROGEN,
PHOSPHORUS AND SILICON IN THE CHANGJIANG (YANGTZE) RIVER
ESTUARY IN 2003

GAO Xue-Lu ", SONG Jin-Ming'
(1. Key Laboratory of Marine Ecology & Environmental Sciences, Institute of Oceanology, Chinese Academy of Sciences,
Qingdao, 266071; 2. Key Laboratory of Tropical Marine Environmental Dynamics, South China Sea Institute of Oceanology,
Chinese Academy of Sciences, Guangzhou, 510301)

Abstract An observation was conducted in the Changjiang (Yangtze) River Estuary from May 19 to 26, 2003.
In spatial and diurnal variations, dissolved inorganic nitrogen, phosphorus and silicon were examined. Data show
that the trends of spatial distribution for these nutrients were clear. Generally, in downriver direction, the concen-
tration of Si0;-Si decreased, while those of NO;3;-N, NO,-N, NH,;-N and PO,-P increased first, reaching the
maximum at 130.0, 3.14, 31.43 and 2.06 pmol/L respectively in the area where the freshwater and saline water
met, and then decreased. Both NO;-N and Si0;-Si concentrations were above 100 umol/L in freshwater sector and
decreased quickly as salinity increased; the minimum, about 2 and 10 pmol/L respectively, were at the eastern part
of the study area. In south-north direction, distribution of nutrient showed in overall the same trend that differ-
ences between the surface and bottom layers were more apparent in the northern part than in the southern part.
The data obtained from anchor stations indicated that for NOs-N, NO,-N, PO,-P and SiO;-Si, concentration could
vary greatly within 4 hours. In the mixed water sector, shallow depth made the water mixing easily; therefore, the
mean nutrient concentrations of them showed no significant differences among the studied layers. In the seawater
sector, the average concentration of NO3-N and NO,-N decreased downward, while it was opposite for PO,-P; the
average concentrations between different layers were close for SiO;-Si. According to the National Standard No.
GB3097-1997 issued by the Standardization Administration of China (SAC), the dissolved inorganic nitrogen
concentrations qualified Chinese seawater Grade I in the seawater sector with few exceptions, while it exceeded
the limit of Grade IV in the freshwater sector and the western part of the mixed water sector. In this paper, two
different methods were used to analyze the trophic status; and both showed that in downriver direction, the status
was gradually shifted from being eutrophic to oligotrophic. Because of the dynamic pattern in this estuary, spatial
and diurnal variations in dissolved inorganic N, P and Si were very variable. Accurate estimate on their fluxes to
the East China Sea demands more spatial and temporal investigation data, as well as those from hydrological,
chemical and biological aspects.

Key words Nutrients, Spatial distribution and diurnal variation, Trophic status, Changjiang (Yangtze) River
Estuary



