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Abstract: A total of 19 surface sediments and 5 sediment cores were collected at typical sites in
Lake Caohai located in Guizhou Province. The spatiotemporal distribution and sources of seven
heavy metals (Cr Ni Cd Co Pb Zn and Sb) in the sediments were investigated and the po—
tential ecological risks of those heavy metals were assessed. The results showed that the concen—
trations of Cd  Pb  Zn and Sb in the surface sediments were relatively higher in the north cen—
tral and southwest areas of the lake; these pollutants mainly resulted from the mineral exploitation
in the catchment. The concentrations of Cr Ni and Co were relatively higher in the most west
area mainly due to urban sewage discharge ( westernmost areas) . Based on the geoaccumulation
index (1,,,) Cd and Sb were obviously enriched in the sediments of Lake Caohai. The potential
ecological risk of Cd was higher in the lake sediments especially in the sediments from the cen—
tral part of the lake. The profiles of the variations of heavy metals contents in the sediment cores
corresponded well to the history of the mineral exploitation in the catchment of Lake Caohai. Al-
though the mineral exploitation was ended its remaining problems are still the main cause of
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heavy metal pollution in Caohai Lake. Therefore it is necessary to adopt reasonable methods to
strictly control the heavy metal pollution and to establish suitable measures to effectively treat the
heavy metal pollution recovering the ecological environment of Lake Caohai.

Key words: Lake Caohai; sediment; heavy metals; geoaccumulation index; potential ecological

risk.
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Table 2 The relationship between E,’ RI and degree of
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E, =320
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Table 3 Contents of heavy metals in the surface sediments

of Lake Caohai and background values of soil heavy metals

in Guizhou Province

<0 0 (mg-kg™") (mg kg™
0-1 | ~ Cr 39.8+36.0 95.9

Ni 30.4+39.1 39.1
1~2 2

cd 10.33+6.40 0.659
2-3 3 - Co 4.48+1.80 19.2
3~4 4 Pb 67.7+31.9 35.2
4~5 5 ~ Zn 315.6+147.3 99.5
>5 6 Sh 1.05+0.30 0.11

(2012) ,
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Fig.2 Distribution of heavy metals in the surface sediments of Lake Caohai
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Table 4 Classification of pollution indexes of the surface
sediments from 19 sites in Lake Caohai
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sites in Lake Caohai Table 5 Correlation matrix of 7 heavy metals in surface
sediments of Lake Caohai
) RI 300 ~ 600 Cr Ni cd Co Pb Zn Sh
4 (4 5 .9 16 Cr 1 0.896** -0.023 0.862** 0.266 0.062  0.030
Ni 1 0.174 0. **0.274 0.112 0.130
) Rl 150~300 . ‘ 0666 )
cd 1 -0.261 0.760** 0.828* * 0.538
Co 1 0.078 -0.140 -0.130
Pb 1 0.961** 0.535"
Zn 1 0.618**
Sb 1
n=19; * * P<0.01;* P<0.05.
6
Table 6 Characteristic value and accumulative contribution
% % % % % %
1 3.790 54.140 54.140 3.790 54.140 54.140 3.774 53.920 53.920
2 2.669 38.123 92.263 2.669 38.123 92.263 2.684 38.343 92.263
3 0.271 3.874 96.138
4 0.218 3.114 99.252
5 0.032 0.458 99.709
6 0.014 0.193 99.902
7 0.007 0.098 100.000
( 2013) ,
2.3.1 Fl1 F1
54%
7
Table 7 Factor loading matrix before rotation and after ° 7
rotation
1 2 1 2 ( )
Cr 0.173 0.971 0.058 0.985 Fl Cd.
Ni 0.284 0.909 0.176 0.936 Pb.Zn Sb o
Cd 0.986 -0.062 0.986 0.054
Co -0.065 0.918 -0.172 0.904
Ph 0.980 -0.035 0.977 0.080
Zn 0.968 -0.217 0.987 -0.102 ( 2009) .

Sbh 0.898 -0.068 0.900 0.038
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Fig.4 The vertical profiles of heavy metals of sediments in Lake Caohai
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