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Character and assessment of heavy metals in the sediments from Lake Dongting
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Abstract: 700 sediment samples were collected from Lake Dongting during 2003-2004, and concentrations of As, Cd, Cr, Cu, Hg, Ni,
Pb, Zn in the sediments were measuremed. The results showed that the average concentrations of Cd, Cr, Cu, Pb, Zn did not exceed
the standards of Class Il of environmental quality standard for soils in China; the average concentrations of As, Hg and Ni were
between the standards of Class | and the standards of Class Il of the standard. The heavy metals in east Lake Dongting and south Lake
Dongting were mostly accumulated in the front of the delta where rivers ran into the lake, however the heavy metals in west Lake
Dongting were mostly accumulated in the rear part of the delta. Results with integrative index of geoaccumulation showed that the
decreasing order of the degree of heavy metal pollution in Lake Dongting was as follows: south Lake Dongting > east Lake Dongting
> west Lake Dongting > Lake Datong > Chenglingji . Principal component analysis (PCA) was applied to study the heavy metals in
the sediments from Lake Dongting. Results showed that the first principal component (PC1) in south Lake Dongting accounts for
55.22% of total data variance, and the second principal (PC2) accounts for 30.04%. As, Cd, Hg, Pb, and Zn have greater loadings in
the PC1, and Cu, Cr and Ni have greater loadings in PC2, in south Lake Dongting and east Lake Dongting. For the west Lake
Dongting, Lake Datong and Chenglingji, due to the fact that they have different sources of heavy metals, the principal component
analyses have shown different results.
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Fig.1 Location of sampling sites in Lake Dongting
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Fig.2 Content of heavy metal and standards in different lake of Lake Dongting
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Tab.1 Comparison of polluted level of heavy metal, Geoaccumulation index (lg,) and its classification
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Tab.2 Geoaccumulation index and its classification of heavy metals from Lake Dongting sediments.

WX As Cd Cr Cu Hg Ni Pb Zn Lot

PG B 18 lgeon”  -0.37 050 046 030 177 021 008 -014 281
T 0 1 1 1 2 1 1 0 3
lgeom”  0.85 288 232 146 394 093 176 0.6
3% 1 3 3 2 4 1 2 1

T 11 B ) lgeo 0.09 1.08 052 060 088 043 046 011 417
T 1 2 1 1 1 1 1 1 5
lgeom 2.27 556 127 148 427 101 251 230
3% 3 6 2 2 5 2 3 3

AR 2 ) I geon -0.07 081 067 081 064 064 034 012 396
T 0 1 1 1 1 1 1 1 4
lgeom 1.84 4.92 12 15 333 104 206 1.92
DI 2 5 2 2 4 2 3 2

R 18] lgeon -030 -031 085 08 018 079 005 -0.04 207
Ui 0 0 1 1 1 1 1 0 3
lgeom -0.07 0.2 101 106 059 091 034 0.9
DI 0 1 2 2 1 1 1 1

Bzl lgeon 005 -063 051 056 018 022 005 -017 0.77
3% 1 0 1 1 1 1 1 0 2
lgeom 1.33 -011 089 158 059 081 041 0.8
T 2 0 1 2 1 1 1 1

22 I geon -0.13 090 059 067 091 051 035 009
e 0 1 1 1 1 1 1 1

* l) IgeoAHﬂ?ﬂafﬂ%%ﬂ{Ei"‘ﬁﬂ@'gem 2) IgeoMEB?‘R*/R%%%{Ei*%H@'geO

F3 A E AW X R T TR

Tab.3 Cumulative ratio of principal component factors in Lake Dongting

PCLTTHk 3R (%) PC2TT k% (%) PC3TTHkZ (%) R T (%)

PR 2 45.50 24.00 15.80 85.30
T T WA 55.22 30.04 85.26
IR EE ) 56.86 33.11 89.97
A i 59.96 16.27 11.93 88.16

kB 60.23 17.50 13.74 91.47




MEREF: RERIBRY P ELEFTEFIEL RN 483

RO E 4R P &= E, Cd. ZnJg TS, As. Cr. Cu. Hg. Ni. Pb. ZnJg TR
V5. XHRBEVLURY B 4B RS & RS, As. CuB T EI5%L, Cr. Hg. Ni. Pb. Znjg T& 5
Y, CdlE TiE .

Yo B A4S I X TR R R TR A TS YR HEA TR, S5 B I B I (B V5 ) > AR T B i)
(O 75 G )> PG 3] 2 3891 (b B ) >R A (1 B Vs o) > B LR B TS ). RIS e] LA, I B I O AR o
) B 4 S YW CA I HG,  H 322875 e iU rh e AT = f i b, PO E T B T Oe VRS K
FEA, EEIE Y E 7 = MBS SNSRI, 5 AR 22 90 0 g 31 S 39 AS [

2.3 AERATRYEESEERS ST

J T — R E SR ICE Z AIAAH T S FR, Xl 2 W0 451 W0 X UUR ) v 45 s e a4 T 32 A3 4%
Mok PR R, S hZ XY R ES R SR E SRR, Wi ERS AV, WES T
T X1 2 1 ERL - B 2 R 3 43 PR 1 DR % 2 [T 3R 2R 3.

Pl BE )

PC2 PC2

o000

SCoUnwOoO LD

C L L S N v
L
cooooo—
WO W

R I B 8 S 153 PR Ay

Crotw 1 10 L . cr Cu
0.8 F----r----r---oro-o- TTTTTTTTTrTTTTroTTo 08""l"'l""l"""'l"'l"'l'"'
' N 1 1 1 1 1 1
O ARRh! RERRL SER SRR SR 0s[TiTTTr A
03 4----temmtaa i S R I S oo Zn
N . Pb ~ 03 | | \ \ | | Hg
& 0.0 ng’cd E L N N EREL)
bbb S OO Bl B A LA
: -03 o T
R ] ARt SEEN AR S Rl e e S S B s
S ol A
1.0 10 X X X X X X
-1.0 -08 -05 -03 00 03 05 08 10 Y10 08 -05 -03 00 03 05 08 1.0
PC1 PCl1

SRR = RS ]| e 0 W S e = X
Fig.3 Loading plots of principal component factors in Lake Dongting
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