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Environmental Biogeochemical Significance of Nitrogen in Jiaozhou Bay Sediments
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Abstract: The geochemical characteristics of nitrogen forms in different grain size sediments of Jiaozhou Bay were investigated employing the
sequential extraction technique. Results showed that the transferable nitrogen in Jiaozhou Bay sediments can be divided into four forms, ion
exchangeable form (IEF-N), weak acid extractable form ( WAEF-N), strong alkaline extractable form ( SAEF-N) and strong oxidant
extractable form ( SOEF-N). The percentages of nitrogen forms for transferable nitrogen in different grain size sediments were different.
Generally, for all grain size sediments; the SOEF-N was the primary form accounted for 35.38%, 44.38% and 58.69% of transferable
nitrogen for fine; medium and coarse sediments. And for medium and coarse grain size sediment; SAEF-N was the dominant inorganic nitrogen
accounted for 26.31% and 25.85% > respectively. And for fine-grained sediments, IEF-N was the primary inorganic nitrogen accounted for
27.67% of transferable nitrogen. The correlation analysis showed that generally, nitrogen was positive correlated with fine and medium grain
size but negative correlated with coarse sediments. In addition, nitrogen in different grain size sediments had also positive correlations with
phytoplankton abundances chlorophyll-a and NO;- concentrations of overlying water. The results showed that sediments had great influences on
element concentrations of overlying water, and on the other side, it also illustrated that sedimentary nitrogen was an excellent indicator of
hypereutrophication and had essential environmental significance.
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Fig.1 Sampling site in Jiaozhou Bay
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Table 1 Average concentration of nitrogen in Jiaozhou Bay sediments/pg®g ™"

Mif%/pm  TEF-N WAEF-N  SAEF-N  SOEF-N W H LA
31 0.0482  0.0282  0.0362  0.0617 0.174
31~63 0.0148  0.0189  0.0303  0.0511 0.115
63 0.0117  0.0060  0.0317  0.0719 0.122
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Table 2 Percentage of different nitrogen forms in Jiaozhou

Bay B3 core sediments/ %

WL/ pm IEF-N WAEF-N SAEF-N SOEF-N
31 27.67 16.17 20.78 35.38
31~63 12.90 16.41 26.31 44.38
63 9.54 4.89 25.85 58.69
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Fig.2  Vertical profiles of nitrogen in different grain sizes in Jiaozhou Bay core sediments

B SEWAHRAMEZ AN, 3 5 YT A 5 10 45 K 1 ot
LKL HAE R R FR WL 3 Jios, IEF-N 59T
By an  roRL R4 7y SR 23 ) IEAR G, 3K A
TR D) BRL LR, TAR ) (0 L3 T A, WS B
PO . [F]IN, 406E TR A rh AT L)
e TR B R 7 il 22, Tk — B K T AR
W B
3 BEMIERRYARRSASHE
HEAEXR(=18)

Table 3 Correlationship between nitrogen and grain size

in Jiaozhou Bay sediments (n = 18)

KifE/um  TEF-N  WAEF-N  SAEF-N  SOEF-N H#LAR
31 0.34 0.40 0.20 0.34 0.28
31~63 0.30 031  -0.26 0.59 0.47
63 -0.32  -0.01 0.05 -0.53 -0.44
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Table 4 Sediment layers and corresponding years in Jiaozhou Bay

K% Jem 4y
0 2003
5 2001
9 1994

13 1987
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23 1964
31 1938
39 1912
49 1879
69 1824
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Table 5 Correlationship between the nitrogen and

nitrate in overlying water (n = 8)

I H Kif%/um  TEF-N  WAEF-N SAEF-N  SOEF-N
31 0.30 0.14 0.35 0.31

IKAE R IR 5 31~63 0.11 0.05 0.22 0.36
63 -0.19 0.09 -0.21 -0.04
31 0.23 0.31 0.38 0.28
TFUEAE £ 31~63 0.24 -0.24 0.43 0.26
63 -0.31 -0.31 0.11  -0.23
31 0.34 0.25 0.08 0.47
M4E% a 31~63 0.18 0.22 -0.21 0.33
63 0.13 0.12 -0.19 0.15
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