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Characteristics of Deposited Sediment and Assessment of Heavy Metals in

Typical Tributaries Bay Riparian Zone of the Three Gorges Reservoir

WANG Yong-yan'?, WEN An-bang'“, SHI Zhong-lin' , YAN Dong-chun',ZHU Bo', TANG Jia-liang'

(1. Laboratory of Mountain Surface Processes and Ecological Regulation, Institute of Mountain Hazards and Environment, Chinese
Academy of Sciences, Chengdu 610041, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to analyze the spatial variation characteristics of grain diameter, nutrient elements and heavy metal pollution with
deposition sediment in tributaries bay of the Three Gorges Reservoir, we selected 9 typical tributaries bay, 54 deposited sediment
samples were collected from the riparian zone for analyzing grain diameter distribution, capacity, organic matter, nutrient elements of
TN, TP and K, heavy metal elements of Cr, Cu, Ni, Pb, and Zn. The results indicated that particle size distribution from Wujiang
River in Fuling to the Modao stream in Yunyang presented a trend of fluctuation, deposited sediment at 160-165 m elevation was
coarser than that at 165-175 m elevation, volume percent of sand and clay presented a moderate variation at both altitudes, while silt
had small variation. Independent sample ¢ test showed that characteristics difference between the upper and lower sediments in riparian
zone was not significant. The geo-accumulation index of heavy metal pollutants in the sediment from riparian zone of the Three Gorges
Reservoir tributaries bay indicated that, only Zn element in Zhenxi River, Longdong River and Long River, Pb element in the Modao
Stream belonged to non-moderate pollution levels, whereas there were no pollution of all other elements in tributaries.

Key words : tributary bay; deposited sediment; physicochemical properties; heavy metal; the Three Gorges Reservoir
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Fig. 1 Scope and sampling sites in the Three Gorges Reservoir

Fig. 2 Sampling site and sample collection tools
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Table 1 ~ Summary of the characteristics of the selected sampling sites

' SRR T I S A=+ TR R R R 5 /km
1 TR TTRE B X AR A 5T 29°40"26.7"N, 107°23'18.2"E TR AN F MR 5.0
2 IR B XA A A BRI 20°54'21.52"N, 107°27'29. 44"E PR NILEL | - EK 1.2
3 TR B X 22 BT e ] 29°54'21. 74"N, 107°28'25. 62"E T #B 4 H-FM 2F AR 1.0
4 HETH FEHE yAl 29°52'34.02"N, 107°44'41. 68"E 1 ¥k #kHb, 0.8
5 EmIRT R BRI B /K 30°11'37. 19"N, 107°54'59. 32"E & H 2.2
6 HRTL B A grall] 30°1936.46"N, 108°02'26.29"E  EK 2.0
7 =S alIpNi et 0] 30°23'53. 62"N, 108°06'47. 65"E & H-Ff 4.0
8 IR 2 (BRI EACAT 30°57'51. 26"N, 108°42'38. 63"E  Jhi A Fi4F §i 2x 6.5
9 = BB B =} 30°55'49. 32"N, 108°5624. 24"E  Ji A Fil4s H- 0.7
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Table 2 Classification of geo-accumulation index
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W shAR Ak, X W] REBRCRAR AT BT | SRR B B0t
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15.8% (E13); F#8K 12.4% ~30.2% . 63.1% ~
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Fig. 3 Grain diameter distribution characteristics at %Yﬁ%ﬁ%ﬁﬁi ‘iﬁﬁ% s %%f)ln_,j‘j Zn j_"l:% E@?ﬁ%?ﬂ N ﬁ
different elevation of deposited sediment ﬂﬁ‘l ‘zﬂ ﬂ:‘nﬁ?ﬂ E](J EEO ~1 Z I‘ETJ , ?-—5‘ %%ﬁﬂgl , E ﬂ:
*3 NREPHFLITENESCETRZSERNIE
Table 3 Feature values for concentrations of nutrient elements and heavy metals in the deposited sediment
e I K N3 e K 4P Cr Cu Ni Pb Zn
HEAE(E R /grem ™ /g-kg™!  /gkg™!  /gkg™'  /g-kg™! /mg-kg™! /mg-kg™! /mg-kg™! /mg-kg! /mg-kg!
FoM L 1.1 10.7 1.4 16.2 0.2 61.1 11.9 16.4 8.5 75.6
T8 1.2 8.2 1.1 22.5 0.3 59.6 15.9 17.0 14.4 66.8
Sl ot 1.7 45.9 2.2 27.5 0.7 82.8 33.2 35.9 26.2 125.5
TR 1.5 42.8 2.2 29.715 0.8 79.0 33.9 30.2 45.0 146.6
SEHE L3 1.3 18.0 1.7 22.3 0.4 70.0 23.6 27.0 19.7 93.4
T8 1.4 17.6 1.7 25.3 0.5 70.7 22.9 25.3 22.3 102.6
b2 ot 0.2 10.9 0.3 3.3 0.1 6.2 5.9 5.6 5.5 15.7
TR 0.1 10.5 0.4 2.7 0.2 5.5 5.9 4.5 9.5 26.7
S R H &8 0.1 0.6 0.2 0.2 0.4 0.1 0.2 0.2 0.3 0.2
e TR 0.1 0.6 0.3 0.1 0.4 0.1 0.2 0.2 0.4 0.3
x4 HEFTRREBITRSEEEZRUSN
Table 4  Vertical difference of elements concentrations in the deposited sediment of the riparian zone
FEATAE A TOC ™ P Cr Cu Ni Ph Zn
Td -0.16 0.07 0.31 -0.96 -0.24 0.25 0.72 -0.71 -0.89
P 1A 0.13 0.94 0.76 0.35 0.82 0. 81 0.48 0.49 0.38
To-rh IS JRR L BE TR P JTR R T - S 3 i
PR, AR 1, (6390 F 0, B 0 o5 g, &
PARE, bl Y o 4 1 ey, X AT RESE RO RR 3.1 SRS T AT UUARIR YD R R 1 43 B

R NS iR AR N [ el SR T NG Sk A
(e s 2l A e | 9 BOMIDLE A5 0 =X 1) i
& X ITF.

I P S P 3k — T ) DX ARAIE [T 7K
DX P DU 2 21K Bl 1A AR sl s B 240 AL ) |
AU R DTEAE HT, TR] 52 2 VT i {50
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Table 5 Index of geo-accumulation and classification of heavy metals pollution of the sediments in the riparian zone of typical tributaries bay
Cr Cu Ni Pb Zn
KA GE " GE . GRS . o . i .
T S L At S P L S S e
g Kg mg-kg mg-kg mg- kg mg- kg
LERAN -0.7 71.3 0 -1.4 14.0 0 -1.4 16.7 0 -1.56 12.2 0 -0.27 87.1 0
Bgin -0.7 72.4 0 -0.7 22.1 0 -1.0 21.9 0 -1.24 151 0 0.01 104.7 1
AR -0.5  80.9 0 -0.2 336 0 -0.4 327 0 -0.39 27.2 0 0.19 119.7 1
T -0.7 72.6 0 -0.6 24.8 0 -0.5 30. 6 0 -0.69 22.2 0 0.24 118.9 1
K] -0.8 69.0 0 -0.6 25.1 0 -0.8 25.2 0 -0.91 18.6 0 -0.13  96.1 0
PRl -0.7 71.1 0 -0.8 21.3 0 -0.8 25.3 0 -1.10 16.7 0 -0.25 87.9 0
et -0.9 64. 1 0 -0.6 27.8 0 -0.7 29.9 0 -0.80 20.5 0 0.43 108.6 0
LA Sl -0.7  70.2 0 -0.7 23.4 0 -0.7 27.9 0 -0.80 20.5 0 -0.27 86.4 0
=} -0.9 61.6 0 -0.9 19.3 0 -0.8 25.4 0 0.33 35.6 1 -0.55 72.9 0
%6 BEEZEMEXENH
Table 6  Correlation analysis of elements in sediments of the Three Gorges Reservoir
Cu Pb Zn Ni Cr TN TP TOC K
Cu 1
Pb 0.554" " 1
Zn 0.453** 0.397" " 1
Ni 0.804" " 0.480" " 0.257 1
Cr 0.453* " 0.271"* 0.392"" 0.323° 1
TN 0.546 " " 0. 167 0.407 ** 0.402" " 0.480 " * 1
TP -0.002 -0.119 0.091 -0.201 0.382"* 0. 255 1
TOC -0.263 -0.314" 0. 097 -0.421"" 0.220 0.243 0.209 1
K 0.334" 0. 100 0. 047 0.284" 0.464 " * 0.293 " 0.418"* -0.079 1
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Table 7 Concentrations of heavy metals in sediments and soil of the riparian zone in the Three Gorge Reservoir/mg-kg ~
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