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Fig.1 Map of the sampling sites
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Table 1 Contents of trace metals in sediments mg/kg Cr .
As  Cd Gt Cu Pb  Zn Sb Cr
15 18 20

1462 452 150 80 101 239 5.5
() 78 o011 72 29 23 80 0.6
130 030 90 45 20 95 15
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Fig.2 Distribution characteristic of heavy metals in sediments in the main stream of the Nanpan River Basin
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2 Pearson (n=20)
Table 2 Pearson correlation coefficient of
heavy metals in sediments( n =20)
As Cd Cr Cu Pb Sh Zn
As
Cd 0.245

Cr 0.696™ -0.093
Cu 0.739™  0.32  0.496"

Pb  0.265 0.341 0.021  0.409"

Sb 0.418" 0.637* 0.182  0.593*  0.347
Zn  0.295 0.538* 0.085 0.493° 0.880™ 0.462"
DKk 0.01 ( ) ;X 0.05
« )
Cr.As 172.9 mg/kg  44.8 mg/kg)
Cr
As ( Cr. As
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Table 3 Enrichment factors of heavy metals in sediments

As Cd Cr Cu Pb Sh Zn

041~ 0.74~ 0.64~ 0.43~ 030~ 044~ 0.67~
78.83 108.19 69.63 345 1198 9.47 10.63

14.54 17.54  8.27 1.68 4.58 3.55 3.34
19.93 2292 1542 0.89 2.94 1.86 2.41
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Table 4 Sutherland classification Criteria

of enrichment factors *

EF

EF<1
I1<EF<2
2<EF<S5

5<EF<20
20<EF<40
EF =40

As.Cd. Cr As.
Cd.Cr o Cd.As
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Cr
Cr
o Sh Sh
o Cu.Pb.
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Table 5 Forstner classfication Criteria
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Fig.3 Box—plot for enrichment factors of heavy °
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Table 6 Geo-accumulation index of heavy metals in sediments

/
0 1 2 3 4 5 6 Lo

As 1 5 6 3 2 4 4 3.12 4
Cd 0 0 3 6 4 4 8 4.32 5
Cr 13 4 2 0 3 2 1 1.44 2
Cu 7 7 10 1 0 0 0 1.20 2
Pb 6 6 7 4 2 0 0 1.60 2
Sh 0 4 4 9 6 2 0 2.92 3
Zn 5 7 9 1 3 0 0 1.54 2

7 ( ) N 0

Table 7 Pollution loading index of heavy metals
in the Nanpan River Basin( Yunnan section) 3
CF=C /C .
PLI
As Cd Cr Cu Pb Sh Zn

30.64 20.43 15.17 2.71 3.02 833 290 3.88 .

19.63 80.36 1.10 2.52 740 9.54 4.05 4.97 ( )

6.65 31.55 1.35 210 1.55 14.48 2.41 2.85
R Cd As Sb Cr /n.

Pb Cu o
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Distribution and Pollution Evaluation of Heavy Metals in Sediments
in the Nanpan River Basin ( Yunnan Section)
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Abstract: In order to reveal the distribution characteristics of heavy metals in the Nanpan River Basin( Yunnan section) twenty-five
sediment samples were collected. Contents of trace metal in sediments were determined by using inductively coupled plasma mass spec—
trometry( ICP-MS) .Geochemical and statistic methods were applied to analyze the spatial distribution and correlation of heavy metals in
sediments of the Nanpan River. Degree of contamination and major pollutant elements in the Nanpan River basin were assessed by using
enrichment factor( EF)  pollution loading index( PLI) and index of geo-accumulation( /,.,) . Results show that the enrichment degree of
heavy metal elements in sediments of the Nanpan River are followed the order of Cd>As>Cr>Pb>Sh>Zn>Cu. Cadmium is riched in the
whole Nanpan River basin while the upper reaches are enriched in Cr and As; the middle reaches are enriched in Pb and Sb; and the
lower reaches are enriched in Sh. Lujiang tributary in the middle reaches significantly influences the distribution of elements in sedi—
ments of the Nanpan River. Due to nonferrous metal sulfide deposits mining and smelting factories are located throughout the Nanpan
River Basin. Potential sources of heavy metals in sediments of the Nanpan River basin might be the weathering of sulfide and min—
ing/smelting activities. The Nanpan River Basin( Yunnan section) is polluted by heavy metals and its pollution degree varies from dif—
ferent reaches( middle reaches>upper reaches>lower reaches) . Among the major contamination elements in the Nanpan River Cd and
As occupy the first place; Sb and Cr rank the second; while Pb  Zn and Cu take the third place.

Key words: heavy metal; sediment; spatial distribution; pollution evaluation; The Nanpan River basin



