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Effect of Sediments on Bioaccumulation of Mercury in Fish Body in the Water-

Level-Fluctuating Zone of the Three Gorges Reservoir Area
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Abstract: Mercury (Hg) in the aquatic environment is easy to accumulate in fish. In order to study the effect of the sediments on Hg
accumulation in fish in the water-level-fluctuation zone of the Three Gorges Reservoir, we conducted a 90-days simulated flooding
experiment by using the sediments with different concentrations of Hg. Our study showed that the concentrations of the total mercury
(THg) and methyl mercury (MeHg) in the overlying water increased after flooding, and the concentrations in the muscle of fish kept
increasing in the period of experiment, the concentrations in the viscera and head increased in the earlier period but seemingly
decreased in the later period. The bioaccumulated Hg content in the fresh was higher than that in the viscera and head, between which
there was no significant difference. Compared with the control group (no sediment) , the presence of sediments obviously increased the
content of Hg bioaccumulated in fish, and the bioaccumulated Hg level increased with the Hg concentrations in sediment. The THg and
MeHg in different fish parts presented a similar variation trend with the BCF ranging 1. 93 x 10°-8. 89 x 10° for MeHg and 1.3 x 10°-
12. 8 x 10’ for inorganic mercury, indicating that MeHg was more prone to accumulate in fish. The MeHg in fish was significantly
related with THg, and accumulated MeHg occupied about 80. 1% (muscle), 79.3% (visceral) and 66.7% (head) of increased
THg. After the reflooding of the sediment in the water-level-fluctuating zone, net methylation could occur with MeHg as the product,
and then MeHg would diffuse to overlay water, further increasing the Hg bioaccumulation in fish. Therefore, the potential pollution risk
of Hg in the water-level-fluctuationg zone with large area of the Three Gorges Reservoir cannot be ignored.

Key words : mercury ; methylmercury; sediment; fish; Three Gorges Reservoir area; water-level-fluctuating zone
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Table 1  Physicochemical properties of sediments used in this research

- AL CEC B % THg MeHg
P /g-kg™! /emol kg ™! >0.25 mm <0.02 mm <0.002 mm /pgekg™! /ng-kg ™!
7.97 12. 43 15.51 1. 44 75. 38 23.18 80.39 +7. 39 489. 82 +34.39

F2 HHRKERERMER
Table 2 Properties of water in the Yangtze River

" DOC BHPH RS T/ mg- L~ THg MeHg
P /mg-L"! Na* NH; - soz- NO; /ng-L-1 /gL~
8.53 3.80 0. 23 17. 58 1.10 5.35 0.20 2.29 20.51 £3.71 0. 156 0. 033

i R BE £ {RHE (0.38 £0.03) g, A K
(3.90 £0.51) em, 35T HEA/KHEDI4E 30 d, #
()4 2 d PR — Uk, Rk b st = A A S5 Dk R
FA BR S W), THg < 3.57 ng-kg™', MeHg < 2. 63
ng-kg ™ MREERNHE S MOARTE N 2%. LIS H
AR S ) 8, RSF R L 60 em x W 30 em x H 40
cm.
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FESAN 40 L KFE. AR E 3 A F1T. 7£ B
1A C HRPTFRY) ET5 2 em AL [EE —5K Teflon M,
B 1k A0 S5 UTRR ) B . fe 5 B AL B P A5 A
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Fig. 1 Variations of Hg levels in sediments
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Fig. 2 Variations of Hg levels in water
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