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Speciation and Spatial-temporal Variation of Mercury in the Xiaolangdi

Reservoir

CHENG Liu' ,MAO Yu-xiang'“ ,MA Bing-juan' , WANG Mei’

(1. Institute of Resources & Environment, Henan Polytechnic University, Jiaozuo 454003, China; 2. Environmental Monitoring
Station of Jiaozuo, Jiaozuo 454003, China)

Abstract: In order to investigate the occurrence status of mercury in Xiaolangdi Reservoir, water, surface sediments, pore water and
fish samples were collected and analyzed for the contents of total mercury (THg) and methylmercury (MeHg). Cold vapor atomic
fluorescence spectrometry and aqueous phase ethylation derivatization-gas chromatography-atomic fluorescence spectrometry methods
were used for the analysis of THg and MeHg, respectively. Bioaccumulation of THg in fish of Xiaolangdi Reservoir was then discussed.
It was found that THg contents in water were 0. 71-1.42 ng-L~" and 0. 90-2.49 ng-L~" during dry and wet seasons, respectively,
while the MeHg content in water was below the method detection limit. The THg content in water during both seasons could meet the
requirement of Class T criterion of national surface water environmental quality standard ( GB 3838-2002). The THg contents in
sediments were 95. 66-172. 52 ng-g ™' and 51. 74-90. 42 ng-g ™", while the MeHg contents in the corresponding sediment samples were
0.18-0.39 ng+g™" and 0. 09-0. 26 ng-g~" for dry and wet seasons, respectively. The ratios of MeHg/THg in sediment were relatively
small in comparison to those in other aqueous systems. This might be attributed to the high dissolved oxygen content of bottom water
and low organic carbon content of the sediments. The THg concentrations in pore water of sediments were 5.46-41. 04 ng-L™"' and
4.27-9.49 ng-L~", and the MeHg concentrations were 0.07- 1.01 ng-L™" and 0.09-0.99 ng:L™', respectively. The THg
concentration was significantly higher than that of the overlying water, indicating the diffusion of Hg from the sediment to the water. The
THg concentration in fish muscle tissues varied from 43.47 to 304.98 ng-g~", while the MeHg concentration varied from 10.77 to
265.23 ng-g”'. The MeHg content in fish muscle tissues could meet the requirement of national food safety standards( GB 2762-2012)
(Non carnivorous fish 500 ng-g~", Carnivorous fish 1000 ng-g~"). The bioaccumulation factors of THg were 1.3 x 10> for bighead
carp, 9.3 x 10* for barracuda,4. 7 x 10* for crucian carp, 5.0 x 10* for sharpbelly, 1.7 x 10° for yellow catfish, and 3. 9 x 10* for arch
fish, respectively.

Key words : Xiaolangdi Reservoir; water; sediments; fish; methylmercury
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Fig. 1 Location of the sampling sites in Xiaolangdi Reservoir
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Table 1  Basic information of fish species in Xiaolangdi Reservoir

R AL/ em A/ em IR kg R EF M kg Ko/
i fa 24 ~70 42 0.30 ~4. 47 1.61 33
dil 21 ~35 30 0.16 ~0. 40 0.30 6
iy e 12 ~16 14 0.04 ~0.08 0.06 9
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Table 2 Basic parameters of water in Xiaolangdi Reservoir
RAERT A PR R/ C pH DO/mg-L"! ORP

1 19.86 +1.39 8.20 £0.42 8.09 +0.99 121.55 +8.48
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it K39
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al each sampling site during the dry season
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Fig. 3 THg concentrations of surface, middle and bottom

water at each sampling site during the wet season
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Fig. 10 THg concentrations of fish species in Xiaolangdi Reservoir
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