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Spatial Distribution and Rlsk Assessment of Heavy Metals 1n Sedlments of the
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Ruxi Trlbutary of the Three, G()l‘géSrResel‘VOll‘ ) e

FANC Zhi- qmg » WANG Yong- mm WAN6 Xun , XIE De-ti' WANG Ding- yong f = =
(1. College of Resourees and Environment, Southwest Unlverslty, Chongqing 400715 ,|I"l China; 2¢ Gollege of Ecological Environmental

-
o

Engineering, Guizhou Minzu University, Gu1ydng 55002-5 China))

Abst;,.act Sediment olumn and soil samples Lolleeted from 12 sampling sites in four reglons of the Ruxi River, a typical tributary of
the Three’ Gorges Reservoir, were analyzed for elght selécted- heavy “metals including Cr, Ni, Cu, Mn, Zn, Cd, Pb, and Hg to evaluate
their spatial and ‘verti¢al distribution, source, and biologi@aFtoxic effects. The results showed that the average concentrations of heavy
metals wére (79. 60 +11.87), (41.340£4.999), (32.69 +8.70), (823.34 £125.76), (122.11 £22.82), (0.393 +0. 140) ,
and (29.122 +6.811) mg-kg™" for Cr, Ni, Cu, Mn, Zn, Cd, and Pb, respectively, and (74.84 £39.50) pg-kg™' for Hg, all of
which exceeded the sediment background values of the Yangtze River. A spatial trend of decreasing metal concentrations was observed
from the reach influenced by the human activities of Ruxi town to the backwater zone and then to the natural river reach. Moreover, in
the backwater zone, the heavy metals in sediments and soil along the river were significantly lower than those in sediments, indicating
that the sediments and soil were not one primary source for these metals in backwater zone sediment. From the vertical distribution of
sediment, in addition to Pb, the highest level of metals was observed at 8 c¢cm in the reach influenced by human activities, and their
concentrations decreased with sediment depth in the backwater zone and natural river beach. Significant correlation was found between
all the heavy metals (P <0.01, except Ni), indicating a potential homology of these metals in the Ruxi River. Evaluation results of
the geoaccumulation index reveal that there exists light to partial moderate Cd and Zn pollution in the Ruxi River. The evaluation of
biotoxicity effects showed that Ni was likely to have toxic effects on organisms with a probability of 10% to 75%, and Cd, Zn, Hg, Cu,
Pb, and Cr are likely to have biotoxic effects at <10% probability. The combined effect values of multiple metals indicated that the risk
of adverse effects was between low and lower medium in the sediments of the Ruxi River.

Key words : Ruxi River; heavy metals; sediment; spatial distribution; biological toxic effect
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cd Cr Zn Mn Ni Cu Hg Pb ToC Rk
Cd 1 0.559™  0.599*  0.527* 0. 066 0.534™  0.612*  0.540™  -0.371*  0.458*
Cr 1 0.808 ™  0.677** 0.379%  0.719™  0.720™  0.691*  -0.410™  0.412*
Zn 1 0.622 " 0.399*  0.780*  0.538*  0.850™  -0.481"  0.430*"
Mn 1 0.126 0.559™  0.611*  0.557™  -0.423™  0.360"
Ni 1 0.326" 0. 096 0. 409 * -0.180 0. 157
Cu 1 0.506™  0.776™  -0.368"  0.563*
Hg 1 0.442*  -0.269 0.590 **
Pb 1 -0.437"  0.424*
TOC 1 -0.300
Bhoki 1
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