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Diffusive Fluxes of Dissolved Inorganic Nitrogen Across Sediment-Water Interface

in Net-Cage Culture Area of Tangdao Bay

JIANG Zeng-jie; CUI Yi, CHEN Bi-juan
(Yellow Sea Fisheries Research Institute; Chinese Academy of Fishery Sciences, Qingdao 266071, China)

Abstract: On basis of field data measured during 4 cruises from August 2004 to May 2005, concentrations of NH, -N, NO; -N, NO, -N in
overlying and interstitial waters of sediments in net-cage culture areas of Tangdao Bay were analyzed. Moreover; diffusive fluxes of dissolved
inorganic nitrogen from sediments were estimated by Ficks first law. Results showed that the main form of inorganic nitrogen in overlying and
interstitial waters of sediments was NO; -N, accounting for 73.34% and 61.45% respectively. Concentrations distributions of dissolved
inorganic nitrogen (DIN) and NO; -N in overlying water varied seasonally, which got their maximum concentration in October 2004 while the
NH; -N concentration showed a little difference. The seasonal change of dissolved inorganic nitrogen (DIN) and NO; -N, NH;," -N in interstitial
water varied similarly and also got their maximum concentration in October 2004 . The concentration of NO, -N in overlying and interstitial
waters increased from spring to winter. The average fluxes of NH; -N, NO; -N» NO; -N were separately 5.46, —5.04,8.71 pmol/Cm’ *dD.
And NO, -N was the most diffusive flux component in net-cage culture area of Tangdao Bay.
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Fig.1 Area of survey and sampling sites
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Fig.2 Seasonal change of inorganic nitrogen in overlying water
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Table 1 Content distribution of inorganic nitrogen in overlying water/pmol* L.~
IURE I ) /4F - Wi NH; -N NO; -N NO; -N DIN
A 0.73~2.77 5.23~9.48 0.53~0.80 7.67~11.72
2004-08 I 1.43 7.55 0.64 9.62
&7 DIN L1/ % 14.86 78.47 6.65 100
A 1.73~6.81 10.86 ~ 39.87 0.29~1.61 13.63 ~ 46.37
2004-10 I 3.83 21.14 0.88 25.85
7 DIN LAl / % 14.82 81.78 3.40 100
LA 0.61~1.18 3.50~11.63 0.78~3.21 5.45~15.38
2005-02 I 0.77 7.40 1.68 9.85
7 DIN L/ % 7.82 75.13 17.05 100
LA 2.87~5.53 2.47~8.71 0.23~0.56 5.74~12.72
2005-05 M 3.48 5.32 0.38 9.18
7 DIN L/ % 37.91 57.95 4.14 100
P o 2.38 10.35 0.90 13.63
7 DIN 1 ELl/ % 18.85 73.34 7.81 100
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Fig.3 Seasonal change of inorganic nitrogen in interstitial water
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Table 2 Content distribution of inorganic nitrogen in interstitial water of surface sediments/gmol*T. ™!

BURE I [1) I H NHy -N NO; -N NO; -N DIN
J6 0.68~1.15 3.09 ~ 16.04 1.33~2.76 6.21~18.25
2004-08 NESLEE 0.80 7.91 1.98 10.69
7 DIN 1 LA/ % 7.48 73.99 18.52 100
A 7.18 ~15.40 8.92~19.54 1.19~5.72 18.86 ~ 36.77
2004-10 EYIME 10.78 12.56 2.42 25.76
A7 DIN I L1/ % 41.85 48.76 9.39% 100
A 1.04~1.84 5.10~25.27 4.19~6.30 11.15~32.33
2005-02 SEME 1.36 10.21 5.16 16.73
5 DIN ¥ L6/ 9% 8.13 61.03 30.84 100
A 0.37~0.79 5.40 ~ 13.84 0.53~1.85 6.61~16.33
2005-05 I 0.57 7.73 1.03 9.33
5 DIN ¥ b6/ 9% 6.11 82.85 11.04 100
T . ’a‘% 3.38 9.60 2.65 15.63
7 DIN 1L/ 9% 21.61 61.45 16.94 100
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Table 3 Diffusion fluxes of inorganic nitrogen across sediment-seawater interface/pmol* (m?*d) ~!
H I H NHy -N NO; -N NO; -N DIN
G -13.21~0 - 43.36~49.53 5.42~14.6 -38.39~53.67
2004-08
FEIMH -4.55 2.54 9.36 7.35
200410 7@@ 18.60 ~ 74.82 - 140.52~ 13.14 1.88 ~25.86 -95.33~93.09
RESLE 38.27 —45.45 8.17 0.99
6 [ 0.30~4.90 —26.47 ~ 81.99 6.37~19.53 -9.58~102.91
2005-02 REoLiEl 2.49 11.41 14.21 28.11
A -23.34~ -10.85 1.40 ~ 33.96 0.19~7.42 -13.94~29.11
2005-05 SEYIME - 14.36 11.34 3.10 0.08
I 5.46 —-5.04 8.71 9.13
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