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Dissolved oxygen dynamic across the new-born interface of bottom water and sediment
after dredging contaminated sediment
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Abstract: Oxygen dynamic had been conducted a yearlong investigation to obtain oxygen distribution, oxygen diffusion flux and
mineralization rate of organic matter across the new-bhorn interface of bottom water and sediments due to dredge. The results showed
that oxygen penetration depth increased with thickening oxidation layer in new-born sediments. Oxygen concentrations decreased
rapidly with depth in the sediments, but relatively moderate. Below the penetration depth, the O, concentration inside the sediment
was under the detection limit (approximation for 0). Oxygen concentration in bottom water in autumn was significantly higher in
dredge treatment than those in control, however, there was not statistically significant among the three sampling during the investi-
gation. The diffusive O, flux (F,, ) and the oxygen consumption rate (R, ) were observed based on O, microprofiles, otherwise,
organic carbon degradation rates (R, ) were obtained from the oxygen consumption rate based on the modified Redfield ratio ( 0,/
C,,=170/117) and the values also obviously decreased. Therefore, thickening oxidation layer and slowdown organic carbon degra-
dation rates could significantly influence nutrients biogeochemical cycle after dredge.
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Tab.1 Primary property in the sediments of study areas in Gonghu Bay of Lake Taihu

KoyErds BRATE/ O FLBREE/ TOC/ TN/ TP/

A e % % (ke ek N
B X 0~2 cm 55.05 5.37 75.38 0.76+0.06 1485+98 486+45 5.04~5.17
2~5 cm 52.66 5.13 73.55 1.19+0.03 1620109 520+56 7.07~7.70
5~10 ¢cm 48.62 4.48 70.29 1.34+0.07 1301+78 703+54 10.25~10.42
10~20 cm 46.86 3.64 68.80 2.07+0.05 1382+90 432+34 14.38~15.61
X AR X 0~2 cm 72.60 7.66 86.88 1.41+0.10 2482+67 641+52 4.18~4.74
2~5 cm 68.76 4.90 84.62 1.26+0.08 2167+89 571+42 5.67~5.93
5~10 cm 67.48 4.26 83.84 1.55+0.06 1970+96 499+26 7.81~7.97
10~20 cm 58.47 3.58 77.88 1.31+0.08 1798+79 537+31 7.16~7.40
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Tab.2 Diffusive oxygen fluxes across sediments-water surface before and after areas dredged study of
Gonghu Bay of Lake Taihu

o X [0,]/ 2./ F/
ViS: R ] I R Zys/mm mém ¢ o (mmol/(m?+d))
SHHRZH  2008-03-16 C,=14.77¢733 0.913 0.21 5.99 0.75 1.63 9.46
2008-06-11 C.=11.39¢33 0.932 0.19 5.28 0.81 1.59 10.77
2008-09-14 C,=6.535¢7%" 0.924 0.20 3.76 0.84 1.78 7.64%
2009-06-12 C,=10.82¢ 8¢ 0.883 0.28 5.12 0.87 1.89 10.89
FiBX  2008-03-16 C.=23.72¢7 %= 0.848 0.36* 7.57* 0.75 3.37* 5.78
2008-06-11 C.=5.415¢ 48+ 0.868 0.47* 3.55 0.81 3.62* 3.18*
2008-09-14 C,=17.89¢ %+ 0.891 0.35* 5.46* 0.84 3.22*% 6.13
2009-06-12 C,=9.518¢ %% 0.938 0.24 4.30 0.87 2.07 8.35
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Fig.2 Vertical concentration profiles of dissolved oxygen at sediments water

surface before dredged( | ) and within dredged( 1I )
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Fig.3 Oxygen consumption rate in surface sediments (R, ), and organic carbon

degradation rate (R,,,) in study areas in Gonghu Bay after dredge
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