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Distribution and Ecological Risk Assessment of Heavy Metals in Surface Sediments from the Lakes of West

Jiangsu Province
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Abstract: The contents of heavy metals or metalloid(i.e. As, Cd, Co, Cr, Cu, Ni, Pb and Zn) were investigated in surface sediments from the
lakes in the Western part of Jiangsu Province through inductively coupled plasma—atomic emission spectrometry (ICP—AES). The contami-
nation level and potential ecological risks of heavy metals were assessed with geo—accumulation index, enrichment factor and potential eco—
logical risk index methods, respectively. It was found that the contents of the heavy metals in the sediments were in the range of 11.6~54.9,
0.12~0.91, 10.06~20.12, 44.01~85.91, 22.74~54.17, 20.31~40.48, 21.40~45.23 and 68.86~254.09 mg*kg™' for As, Cd, Co, Cr, Cu, Ni, Pb
and Zn, respectively. Analysis with geo—accumulation index and enrichment factor methods both indicated that Cd and As were the main
pollutants, Cu, Zn and Pb caused light pollution in same sampling sites and Co, Cr and Ni were in clean level. For the different lakes exam—
ined in the present study, the general indices of potential ecological risk followed the order of Lake Gucheng(284.43)>Lake Shijiu(280.93)
>Lake Baima(224.97)>Lake Xuanwu(200.19)>Lake Gaoyou(136.15)>Lake Hongze (133.42)>Lake Luoma(76.26). One—way ANOVA
analysis indicated that very significant difference(P=0.001) existed in the general indices of the different lakes. Therefore, Lake Gucheng,
Lake Shijiu, Lake Baima and Lake Xuanwu had moderate ecological risks with Cd and As as the main contributors, while Lake Gaoyou,
Lake Hongze and Lake Luoma imposed low ecological risks.
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Table 1 I, and contamination grades of heavy metals
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Table 3 The averages and ranges of heavy metal contents in surface sediments from the lakes of West Jiangsu Province(mg-kg™)

W2 YA As Cd Co Cr Cu Ni Pb 7n
LA S 13.10~13.60  0.12~0.13  17.84~18.92 64.21~6520 27.97~28.63 27.39~32.90 21.40~26.43 68.86~71.11
FEIME 13.40 0.13 18.40 64.78 28.19 29.77 24.29 69.64
LR JEH 12.00~19.30  0.25~030  16.77~20.12  60.72~73.12  25.19~30.67 31.75~40.48 21.56~32.02 77.41~96.40
FHEIE 14.69 0.27 18.56 66.42 27.45 35.17 27.03 84.16
SRR N 30.60~35.10  0.38~0.49  10.06~12.57 44.01~54.47 22.74~29.23 20.31~30.04 22.02~38.06 68.91~90.69
FHE 34.90 0.45 11.29 48.67 25.62 25.10 29.60 77.30
[0 piinie| 18.90~22.10  0.24~029  16.25~16.58 59.62~63.31 25.70~28.31 28.69~32.81 22.06~29.53 76.50~89.25
A 20.50 0.27 16.40 61.64 26.94 30.65 24.87 84.40
2 R 12.80~15.00  0.40~0.52  14.35~17.70 57.42~85.91 35.08~54.17 27.59~39.56 27.88~45.23 124.49~186.44
FHIE 13.10 0.46 15.59 68.85 41.51 31.85 35.52 145.29
A Sl 11.60~25.00  0.42~0.84  14.42~16.02 46.97~58.35 23.96~43.93 26.16~35.19 25.85~39.06 88.71~254.09
FHE 19.17 0.68 15.36 52.59 35.16 31.26 33.26 154.42
b0 Pk 17.30~30.10  0.53~0.91  15.04~18.78 53.91~63.63 31.02~44.45 26.25~32.78 28.23~33.99 98.91~166.66
FHIE 22.65 0.67 17.24 60.22 37.93 29.15 31.93 130.97
VLR -3 sl 9.4 0.085 14.6 75.6 234 32.8 22 64.8
i3 1.23~5.84  1.41~10.71  0.68~1.38  0.58~1.14  0.97~2.31 0.62~1.23 0.97~2.06 1.06~3.92
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Table 4 1, and contamination grades of heavy metals in surface sediments from the lakes of West Jiangsu Province
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Figure 2 Enrichment factor of heavy metals in the surface sediments from the lakes of West Jiangsu Province
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Table 5 The potential ecological risk of heavy metals in lake surface sediments from West Jiangsu Province
W & R RRER
Co Cr Cu Ni Pb 7n Cd As

PEEM RIS 5.74~6.89 1.61~1.93 5.38~6.55 4.84~6.17 1.54~229 0.44~0.55 88.59~107.29 12.77~20.53 124.12~150.40 1k
¥IE 6.36 176 5.87 5.36 1.93 0.48 96.05 15.62 133.42

ZRMW ERIEE 4.91~6.06 1.52~227 7.5~11.57 4.21~6.03 1.99~323 0.71~1.07 141.18~183.53 13.62~15.96 176.04~229.72 %
BifE 534 1.82 8.87 485 2.54 0.83 162.24 14.50 200.99

LEMW AELIEE 4.94~549 1.24~154 5.12~9.39 3.99~536 1.85~2.79 0.51~1.45 147.88~295.06 12.34~26.60 185.64~339.44 %
¥iE 5.26 1.29 7.51 476 2.38 0.88 238.35 20.39 280.93

FI ASfBIER 3.45~43 1.16~1.44 4.86~6.25 3.10~4.58 1.57-2.72 0.39~0.52 134.12~173.29 32.55~37.34 183.35-230.09 %
¥ifE 3.87 1.29 5.48 3.83 2.11 0.44 160.12 35.67 212.80

IR AFIRTERE 6.11~6.48 1.70~1.72 5.98~6.12 4.18~5.02 1.53~1.89 0.39~0.41 41.29~45.88 13.94~14.47 76.67~81.22 ik
BifE 6.30 171 6.02 454 173 0.40 4435 14.22 79.28

R ASETER 5.57~5.68 1.58~1.67 5.49~6.05 4.37~5.00 1.58~2.11 0.44~0.51 85.76~103.06 20.11~23.51 128.36~144.11 ik
¥IE 5.62 1.63 5.76 467 1.78 0.48 94.41 21.81 136.15

[ AREVER 5.15~6.43 143~1.68 6.63~9.50 4.00~4.56 2.02~2.43 0.57~0.95 185.65~320.82 18.40~32.02 243.53~365.48 %
¥IfE 5.90 1.59 8.11 4.44 228 0.75 237.26 24.10 284.43
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EaJERE Cd As, KK Zn .Cu F1 Pb, 1 Co.Cr FINi
TERIZVTRY R ) & 5 5 3 S EAH Y, A0S
Gy, FrACR g% S N 2R 2 DU Y h 4R

AEGT A 71T 3% o PO [ 38 08 Ay I 3R 2 TR h e
SRR .

(2) M4k . R BOL PPN S5 2, vT LUKV
PO 7 WA KRB R 3 28 05 R R Y R 0%
W, R TR 5 1 YU AR i A 2 T L 1
WA= HRI) 3 NI, AT Cd As RN EE &R A
TETT Yy s V5 YL B AR ™ B A 2 R A A £
I 3 N A 3 R DL R E S B AR Y.

AR S KBS FR ORI 45 R B, BRIE 5
W Co BE KT Cu Bb, TLIREPEIINARIZ TR Y
T 4 BTV A A S XU AR B 1 R/ NI — 3, 3
4 : Cd>As>Co>Cu>Ni>Pb>Cr>Zno Cd f& i FE AT
AU R 7, KR Aso RIZUITERWITE SRR TEE
A ZS XU R R/ NI A = T3R8 > A F I > 11 S5 0 > %0
I > I > LR S 9% E T8 . IRRE Y 3 AN FI R
A6 A B rh SR TE AR RIS, N A R E AR
15 Y I I E R X
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