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Sediment Record of Phosphorus and the Primary Study of Its Bioavailability in

Jiaozhou Bay Sediments
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Abstract: The geochemical characteristics of phosphorus forms in different grain size sediments, the influencing factors as well as the
bioavailability of phosphorus in Jiaozhou Bay were investigated employing the sequential extraction method. The results showed that inorganic
phosphorus was the dominant form of total phosphorus and organic phosphorus was only the minor part. The detrital carbonate-bound phosphorus
was the largest part of total phosphorus. The grain size; organic carbon, temperature; pH and etc. are the main controlling factors of
phosphorus in sediments. Except for Ca-P> most of other phosphorus forms contents increased as the grain size decreased. The bioavailability
research showed that the bioavailable phosphorus was mainly the exchangeable phosphorus; phosphorus bound to Al and Fe and organic
phosphorus.  Moreover, the potential bioavailable phosphorus proportion in total phosphorus increased as the grain size decreased. The
bioavailable phosphorus in different grain size sediments has positive correlationship with phytoplankton abundance and phosphate in overlying
water.
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Fig.2  Vertical profiles of phosphorus in different grain size in Jiaozhou Bay B3 core sediment
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Fig.3 Percentage of different phosphorus forms in Jiaozhou Bay sediments
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Table 1  Correlationship between phosphorus and environmental factors( n = 18, p < 0.05)

SR VUL /pom Ex-P Al-P Fe-P Oc-P ACa-P Det-P op TP
<31 -0.14 -0.19 -0.28 -0.29 0.29 0.32 0.05 0.06

pH 31~ 63 0.13 -0.22 -0.11 -0.11 0.24 0.05 0.15
>63 -0.20 0.01 -0.18 -0.47 -0.17 0.19 0.32 0.45

<31 0.13 0.28 0.64 0.26 -0.01 0.47 0.26

Eh 31~ 63 0.64 -0.15 0.38 0.13 0.37 -0.08 0.23
>63 0.21 -0.23 0.57 -0.24 0.61 -0.31 -0.08

<31 0.16 0.36 0.43 -0.17 0.10 0.18 0.32
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Table 2 Sediment layers and corresponding years in Jiaozhou Bay

R em R
0 2003
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9 1994

13 1987
17 1984
23 1964
31 1938
39 1912
49 1879
69 1824
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F#3 AREBSEVAHABESKEKF
R AIHEXEXR(n =8, p<0.05)
Table 3 Correlationship between the bioavailable phosphorus
and phosphate in overlying water (n =8, p <0.05)
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