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Abstract: Eutrophication has been increasingly occurred in the South Yellow Sea (SYS), the main region of outbreak of green tide. However,
the mechanism and evolution of eutrophication in this area remains not fully resolved. Concentrations and forms of the surface sediment
phosphorus (P) in the SYS were determined by the modified sequential extraction method (SEDEX) to examine the bioavailability and potential
contribution to the eutrophication. Results show that the mean value of total phosphorus (TP) in surface sediments was 514 mg/kg, being
generally in a mildly contaminated condition. Inorganic phosphorus (IP) was the main form (76.39%), of which 30.17% was Ca-P. The average
contribution of each P form was in the order of OP (organic P) > Ca-P (Ca bound P) > De-P (detritus P) > Fe-P (Fe bound P > Ex-P
(exchangeable P). Ca-P and De-P are not bioavailable species, which are less easily released under normal hydrodynamic disturbance in

sediments, and are generally enriched in coarse-grained sediments. Ex-P and Fe-P are easily adsorbed into fine-grained sediments, for which pH,
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temperature, hydrodynamics, and redox conditions are important environmental factors. Acidification of seawater in the SYS will elevate the

release of Ex-P and Fe-P into seawater and worsen the degree of eutrophication. Distribution of OP indicated the contribution of biological

processes in the open sea in addition to the terrestrial input in the nearshore. The mean value of bioavailable phosphorus including Ex-P, Fe-P

and OP was 240.1 mg/kg, which accounted for 46.4% of TP, suggesting that sedimentary P in SYS is more bioavailable, showing a higher risk

of P release into the water column, and an important long-term potential contributor to local eutrophication.

Key words: sedimentary phosphorus; bioavailable phosphorus; nutrients; eutrophication; South Yellow Sea
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Contours represent water depths (m),dark gray shading represents the muddy areas.
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Fig.2 Distributions of temperature, salinity, and pH in the surface and bottom waters of South Yellow Sea
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Fig.5 Distributions of total and various forms of phosphorus in the surface sediments of South Yellow Sea
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Table 2 Correlation among various phosphorus forms in the sur-
face sediments of South Yellow Sea

ZH TP P oP Ex-P Fe-P  Ca-P De-P
TP 1

P 0.639” 1

OP  0.480° —0.368 1

Ex-P 0.526° 0423  0.154 1

Fe-P  0.512° 0.595" —0.059 0.727" 1

Ca-P 0519 0907° -0.408 0222  0.470° 1

De-P  0.085 0271  —0207 -0.271 —0.457" 0.082 1

HE: ** p<<0.01, *: p<<0.05.
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Fig.6 Percentage of phosphorus forms relative to the total phosphorus in the surface sediments of South Yellow Sea
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Table 3  Correlation among various phosphorus forms and environmental parameters in the surface sediments of South Yellow Sea

ZH TP P oP Ex-P Fe-P Ca-P De-P

K -0.317 -0.107 —0.261 0.320 0.503* —0.087 —0.6827*
BRI 0.368 0.148 0.273 0.029 0.092 0.025 0.208
JR R KA 0.223 0.228 —0.003 0.342 0.535" 0.133 -0.256
K E KR 0.280 0.124 0.196 0.121 0.050 0.071 0.106
JRJE KR 0.349 0.206 0.188 —0.041 -0.134 0.171 0.354
KK -0.192 0.023 —0.258 0.209 0.359 -0.051 -0.260
JRJE KR -0.192 0.001 -0.233 0.271 0.415 -0.071 -0.347

K EHg/KpHIA -0.079 —0.055 -0.033 0.564" 0.602™ -0.092 —0.687"
)2 1§ KpHIE —0.049 -0.168 0.133 0.053 0.020 -0.274 —0.006

FE: *: p<0.01;*: p<<0.05.
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Fig.8 Molar ratio of OC/OP in the surface sediments of South Yellow Sea
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