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Distribution and Ecological Risk Assessment of Heavy Metals in Sediments of Chaohu Lake

CHENG Jie, LI Xue—de, HUA Ri-mao, TANG Jun, LU Hong—xiu

(College of Environment and Resources, Anhui Agricultural University, Key Lab of Agro—food Safty of Anhui Province. Hefei 230036, China )
Abstract: Chaohu Lake is one of the five largest fresh lakes in China. The sediments of Chaohu Lake and some of its tributary rivers were
sampled and analyzed for the contents of heavy metals (Cd,Cr,Pb,Cu,Zn,Mn,Fe) in order to know their spatial distribution and the poten—
tial ecological hazard. The results indicated that the levels of heavy metals in the sediments of the rivers (esp. the Nanfei River) were even
higher than those of the lake. Among the heavy metals, their levels followed a decreasing order of Fe>Mn>Zn>Cr>Pb>Cu>Cd. Concerning the
vertical distribution, the concentration of heavy metals decreased along with the increasing of depth, and the highest level is presented in the
layer 0~8 c¢m of depth. The potential ecological risk index was used to evaluate metals pollution in sediments of Chaohu Lake. By means of the
risk assessment methodology, based on available data, it was demonstrated that Nanfei River was exposed to a very high potential ecological
risk. Among the analyzed heavy metals, Cd exhibited the highest pollution degree at the most of the sampling points. The other points were
under a low potential ecological risk.
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Figure 1 Sampling sites of sediments in Chaohu Lake
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Table 1 Contents of heavy metals in sediments

of Chaohu Lake(mg-kg™)

KEES Cu Pb Cd Cr Fe Zn Mn

LI 11 18.50 15.17 ND  32.68 45186 88.13 92239
X 10 14.56 13.53 0.066 8 24.13 22677 64.67 441.03
13 1436 19.64 0.0150 3446 35678 4532 24435

5 17.32 17.26 0261 6 54.76 51928 459.64 817.76

8 782 1235 02759 3924 52026 68.30 611.07

7 6.57 543 04015 32.67 25985 3244 30431

12 4322 2690 0.2898 37.41 40783 101.53 494.44

6 1593  10.78 0.1313 44.46 44577 58.31 184.04

FHy 1729 1513 0.1802 37.48 39855 11479 502.42

N 2 776 10.05 0.3389 2544 33817 35.64 546.52
FERA 14 1472 13.64 ND 3490 30970 44.23 361.93
3 2742 17.92 0.260 8 58.72 49 702 193.83 500.00

4 6.28 6.25 02876 26.51 43290 42.82 146.10

1 53.04 140.20 1.816 7 109.70 59293 809.07 429.99

9 13.70  13.43 03448 5439 56281 969.96 694.12

S5 2049 3358 0508 1 51.61 45559 349.26 446.44
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Figure 2 The vertical distribution of heavy metals in sediments of different sites
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Table 2 The potential ecological risk factors of heavy metals in the

surface sediments of different sites

E;
RRER RI
Cu Pb Cd Cr 7Zn
S5 11 4,625 2917 — 0.99 1.421 9.954
X 8 1.954 2375 95.14  1.189  1.102 101.8

7 1.643 1.044 138.4 0.99 0.523 142.6
10 3.64 2.602  23.03 0.731 1.043  31.05
5 4.33 3319 90.21 1.659 7414 106.9
13 3.59 3777 5172 1.044  0.731 14.31
12 10.81 5173 99.93 1.134 1.638 118.7
6 3983 2073 4528 1.779 0.94 54.05
N i 2 1.941 1.933 116.9  0.771 0.575 122.1
bR 14 3.68 2.623 — 1.058  0.713 8.074
4 1.571 1202 99.17 0803  0.691 103.4
1 1326 2696 6264  3.324 13.05  683.0
9 3.425  2.583 118.9 1.648 15.64 142.2
3 6.855 3446  89.93 1.347  3.126 104.7

o>

3 g5y

A 0 T AT K X TR R R
F TR S, R E SR IS R A R R
s ANV AT AN R, B —E IR R AR
(DA EEBIGY, Zn (Cd B & B EE FEY
i 5 5 EL S0 P A e LI DO X 2 IR RL 1S
SRAE AT CR LT ) 75 i g 77 B 5 (ELARE R AY JE , g U

CL



55 27 &5 4 1) AR

Bo¥ ¥ 1407

e HBE ST g S

(2)38 i3 X DURRPIAE IR EE I AT R B, 45 2 )
TUER % A H A R — 2, S I AR T 322
A IG N H, D RORE R 01 B < 5 B e s A
R, (HIE A BEAHR HH BUAE 0~8 em BLo

G)MNBAEE BTSRRI T, S HB R
X B W A S XU B T R B B K2 €5 5 i
JEER RIS DAL, O R EA S H
RPN AE A UK .

S

(1] fRTRE, We I, 504 . BRBHI Peinl B 43 i 15 Gk S iR Ak
[J]. #IvARkEE, 2006, 18(2):127-133.

JIAN Min—fei, YOU hai, NI Cai-ying. Characteristics of heavy metals
contaminant status and migration in Raohe River of Lake Poyang|J].
Journal of Lake Sciences, 2006, 18(2):127-133.

[2] IR, = meld, iF I, 55 BFHIIK T3R5 KK A= e A AR Y

AR TG Y] KILHIR S I S R, 2004, 13(6) : 589-593.
JIAN Min—fei, GONG Xiao—feng, YOU Hai, et al. Assessment of pollu—
tion of heavy metals in water sediments and aquatic plants in Poyang
Lake Basins|J|. Resources and Environment in the Y angtze Basin, 2004,
13(6):589-593.

[3] Ikem A, Egiebor N O, Nyavor N O. Trace elements in water, fish and
sediment from Tuskegee Lake, Southeastern USA [J]. Water, Air, and
Soil Pollution, 2003, 149 .51-75.

[4] (8L 5, S04, ST, 5. ARl i 2 O o 4 s e [

TEAEAE S IR, A= 25 FA8E, 2005, 14(6) :827-829.
SHANG Ying—nan, NI Shi-jun, ZHANG Cheng-jiang, et al. Pollution of
heavy metals in the surface sediments from rivers in Chengdu and their
potential ecological risk [J]. Ecology and Environment, 2005, 14 (6):
827-829.

[5) BEHRFR, WA, /B, A5 PRI . ZPUITRIUAR S LR

BIEIE AN B, 2001, 20(3):212-219.

JIA Zhen-bang, ZHAO Zhi-jie, YANG Xiao—mao, et al. Pollution and

assessment of heavy metals in Yangyong River , Maozhou River and

Dongbao River sediments, Shenzhen|J]. Environmental Chemistry, 2001,

20(3):212-219.

LA, SR AR, 48 B SR K i N, PR A 2H RURAE 43

Hrl)]. HIRR S K e, 1999, 5(2):35-38.

YAN Wu—jiu, ZHANG Jian—chun, JI Min. Characteristics of N, P forma—

tion in main rivers of Chaohu Lake Valley|J|. Journal of Soil Erosion and

Soil and Water Conservation, 1999, 5(2):35-38.

|7] Lars Hakanson. An ecological risk index for aquatic pollution control-A
sediment logical approach[J]. Water Research, 1980, 14(8):975-986.

[8] £ == ZE. BB IHMWIK KGR b G R s A (1] IRy,
1994,5.17-21.

LU Lan—jun. Survey of heavy metals in water and sediment of Poyang
Lake[J]. Shanghai Environmental Sciences, 1994, 5:17-21.
(91235 b W% MR BE S ROV IR O Y A 04 43 3 K

6

TG YL PR, 42, 2006, 38(2): 186-191.

LI Ren-ying, YANG Hao, CHEN Jie, et al. Distribution and pollution e—
valuation of heavy metals in sediments of Lake Dianchi in the estuary of
the Panlongjiang River(J]. Soils, 2006, 38(2): 186-191.

[10] Bk 54, A A SLl s & AL R UTRGUC I, (] JURE AR,
2004, 22(2):343-347.

YAO Shu—chun, LI Shi-jie. Sedimentary records of eutrophication for
the last 100 years in Chaohu Lake [J]. Acta Sedimentologica Sinica,
2004, 22(2):343-347.

[11] 5 e, BRFmT, J8 SCuk, 45, 6 BHW1E U b & 42w 15 Je SR 7
Wr1J]. FREEREE, 2006, 27(4) :732-736.

GONG Xiao—feng, CHEN Chun-li, ZHOU Wen-bin, et al. Assessment
on heavy metal pollution in the sediment of Poyang Lake [J]. Environ—
mental Science, 2006, 27(4 ) :732-736.

[12] “EKkAE, /A, TRm W, 5. SLIIZR X ICETS Y oA R e ST A

[J]. AEERL2ER 5T, 2004, 17(6) :22-26.
WANG Yong—hua, QIAN Shao—meng, XU Nan-ni, et al. Characteris—
tics of distribution of pollutants and evaluation in sediment in the east
area of Chaohu LakelJ]. Research of Environmental Sciences, 2004, 17
(6):22-26.

[13] Wi, KRR, EARIR, 55, N [RIA IR o 4 i e 1 L X /K e 114
SEMA]. AR A FRE, 2001, 17(2) :35-40.

CHEN Huai-man, ZHEN Chun-rong, WANG Shen-qiang, et al. Effect
of soils polluted by different heavy metal sources on rice[J]. Rural E—
co—Environment, 2001, 17(2) :35-40.

[14] Wojciech Tylmann. Lithological and geochemical record of anthro-—
pogenic changes in recent sediments of a small and shallow lake (Lake
Pusty Staw, northern Poland )[J]. Journal of Paleolimnology, 2005, 33
313-325.

[15] Shang G P, Shang J C. Spatial and temporal variations of eutrophication
in western Chaohu Lake, China [J]. Environ Monit Assess, 2007, 130,
99-109.

[16] FEpg T, 28 2, BOL2%, 55 WL ARERMIR U s e 23 A Re e 5 o1
NI AR, 2007, 19(1) :58-62.

CHENG Nan-ning, LI Wei, RAN Guang—xing, et al. Characteristics
and risk evaluation of pollutants in sediments of Lake Donggian Zhe—
jiang Provincel[J]. J Lake Sci, 2007, 19(1):58-62.

(7] XL, FH s . 3T W 322 DOR ) o (1 o 43 J ¥ g IR B I

T BEAMT——LAR DU 1. A8 HR 241, 2007, 2(2)
214-219.
LIU Hong—lei, YIN Cheng—qing. Heavy metals pollution status and its
stability assessment in surface sediments of urban lake—A case study
of Moshui Lake in Wuhan[J]. Asian Journal of Ecotoxicology, 2007,
2(2):214-219.

(18] 1, 1 B, w35, 45 b B W0 IR U i) o ) s Qe PP F
¥ [J]. 14, 2006, 38(4):366-373.

HUA Li—ping, HUA Luo, GAO Juan, et al. Heavy metal pollution of
sediments of lakes in China[J]. Soils, 2006, 38(4 ) :366-373.

[19] 2= %o L AW TE IR BT i5 Je M Ba X SR oT [, FRERe

Fil, 2007, 26(3) : 5-7.

LI Fa-rong. Research and countermeasures on substrate pollution of



1408 e NSF  BUSIRORTOR ) o 1) 23 A B A= S XU PP 2008 47 A

river channels following to Dianchi Lake|J]]. Environmental Science
Survey, 2007, 26(3):5-7.

[201 E 2 BRIRtE, £ 00, 5 TR S i IR AR
SRS IR KBS A=A 254], 2007, 18(7) : 1518-1522.
WANG Jun, CHEN Zhen—lou, WANG Chu, et al. Heavy metals accu—
mulation in river sediments of Chongming Island, Shanghai City, and
its environmental risk[J]. Chinese Journal of Applied Ecology, 2007, 18
(7):1518-1522.

21175408, I, 3 . 0B U e o 2T o 4 i 45 K0, 380
AFRFE, 2007, 19(4 ) :421-427.

WAN Jin-bao, YAN Wei-wei, XIE Ting. Research on heavy metals
pollution status of Le’an River, Lake Poyang Basin [J]. Journal Lake
Science, 2007, 19(4) :421-427.

[22] Brsy A, A0, ZEB1, 25 I AR N O G s

BRI RHIEL]. TTT5R AL 7412, 2007, 23(2) : 124-130.

CHEN Shou-li, WANG Ping—zu, QIN Ming-zhou, et al. Distribution
characterization of heavy metal pollution in typical sediment from Lake
Taihu region [J]. Jiangsu Journal of A griculture Science, 2007, 23(2) .
124-130.



