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Fig. 1 Distribution of sample sites in the estuary of the

Panlongjiang River
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Table 1 Profile distribution of heavy metals in sediments in the estuary of the Panlongjiang River

WREE Sy H EJEITHR
(cm) Cd Cr Cu Pb Zn
0~5 e 4.54~585 83.29 ~ 122.25 91.92 ~ 167.81 52.28 ~ 124.52 417.38 ~ 1066
SPIAE HhRE2E 4.99 +0.34 100.15 +10.98 121.89 +27.92 89.53 +15.75 660.42 +196.71
B R 6.75 10.97 22.90 17.59 29.79
5~10 e 3.79~5.21 65.42 ~ 121.69 82.84 ~ 174.54 77.89 ~ 114.80 478.07 ~ 915.02
SPIAE HhRE2E 4.29+0.47 92.38 +18.96 110.78 +31.88 95.23 +12.01 64291 + 147.50
B R 11.06 20.52 28.78 12.61 22.94
10 ~20 e 2.77 ~4.92 61.63 ~101.89 77.56 ~ 148.34 50.25 ~121.98 490.43 ~ 967.99
SPIAE HhRE2E 3.52+0.66 72.99 +16.33 95.11 £25.10 77.13 £20.51 618.59 + 149.28
A5 R 18.91 22.38 26.40 26.59 24.13
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Table 2

Correlation analysis of heavy metals in sediments different in depth

RIZVIHF) (0~ 5 cm)

HEUUERY) (5~ 10 cm)

JEZ U (10 ~ 20 cm)

Cd Cr Cu Pb Zn Cd Cr Cu Pb Zn Cd Cr Cu Pb Zn
Cd 1 1 1
Cr 0.47 1 0.92" 1 0.56 1
Cu 0.07 0.82" 1 0.96™ 087" 1 0.87""  0.84™ 1
Pb 0.52 -0.22 -0.62 1 0.89™ 095 0.78" 1 0.87" 0.69" 0.88" 1
Zn 0.24 0.92" 093" -0.35 1 0.90™  0.85”  0.95™ 0.77 1 0.87" 0.52 0.71" 0.82™ 1
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PR TR ECR ) 2.9 mm/AEN S, R4,
REVIRW) (0~ 5 cm) FEUIFY) (5~ 10 cm) F
JRJZUTRRY) (10 ~ 20 cm) JURKIEEAR S 5% BT
20 fH40 80 FEALLLJG . 70—80 £EAX A 70 AEACLART
H 2B A iEsh e, 20 el 80 AR LU &
VIR BT S A sy B G i i 3, R, HE
& B 2 AN RIAH MRS 22 70—80 4EAR N 1% 2 N 2Ki%
S LA I, B2 BN R s LR,
{E I 3 B 4 2 o) PR AR DG R B b AL i, X RT R
JITAIE S 1) B 453 R A L I S v e AR IR 0%, (HR
IR LA Rt — D05 70 SEARZ /T, A4
TR G, ST R LA SRS, Bt 2 A
RN IR, X, JRZ DR T KRBT
DL TS 50, AR ROk H RIS A RAR
RALF=8, PR, T4 JE R A SR AT
2.3 MEMPESESEVRFBR AN KR
— Rk, DU (0 A R R RN A
BUTTI B, iR b ) 4 N A LT R &R AH
Ky AARWFFRIILE KL, REFDZURYI T
T4 R 5 AR A R M 22, BB Z VIR
Zn, FEVBRTRE Cd SHEHUTGE R B IF e
FHICAE, HABHBATAHICNE, AR JZTTR R
HaESRESAITUAR T BE SR B EMLC G
3)e RV ESIRSERL. MR R
HAHRME R 4. REZVIRYhESE S5A UM
TOORE AR DG ZE 10 SR R 2 2247 LR LA i O
LRTIE, REDURE 20 14 80 EACLUG VIR
Y, XK LR, R, A8
BRI T e R ARG s @A miid T4 e
YL, HENITH IR 52 2400 00 B S e iR )
VERR, RO TR RO LU S % @ T
TR RGRAR,  FETAT 1 A 3 AR 1) 4 i [ 4 /N

WA AT A DAL . RS2 TR T2 2
I NSETE S KAMERE RN, DL, PR

3 MMHPEELESBHERE person XS
Table 3 Relationship between heavy metals and organic

matter in sediments

W (cm) cd Cr Cu Pb Zn
0~5 -0.05 -0.62 -0.63 0.11 -0.68"
5~10 0.68" 0.53 0.66 0.59 0.49
10~ 20 0.82" 0.74" 0.85™ 0.65 0.74

*4 REMBRYPEEETZSRNENXAR
Table 4 Relationship between heavy metals and particle

size in the surface layer of sediments

LI IRAINE Cd Cr Cu Pb Zn
FohL 0.11 -0.08 -0.36 0.38 -0.22
H ki 0.03 -0.08 -0.12 -0.30 -0.16
b -0.13 0.15 0.46 -0.10 0.36

2.4 BARAREARTRYPESEN DS

K 2 RREVIRYHESELE 3 AL A
(LR I VAR R R i VA N R SN S S R (SR T AL
R R B2 WA, B S EE B G,
RIZDIBYIPESE (P BRI (&S EE LD .
X B T DU P W A T A Ge gy s s D PR
FTE. BERIT LR R WL & R, AUE AN
268.3 g/kg, JEi#E N 1054 g/kg. FRIEE W H)LA
A FIK B (43104 400 g/kg F1380 g/kg
Zegiy U2, XA YR TR R, HA R
BB RE ST . M BHHUR G AR Z MR, ess
AR ESE TR, Hik, E4E BT
W, AT B T e AR . S Tl i A ek
N R Ged) i A0 ) it b R ) (PR
VYR EEY T HONAL, Pk, Yo DK 4R



52 W AT BV I U T 4 R 1 0 A S AT 189
T 140
[
6 | 120 |
<5 g 100 |
2 2 s
= B E 80
o 3 @ o0
€, & o}
() o] \
1 20 |
0 = 0 — S -
1 2 3 1 2 3
=X =¥ va
200 r 140 r
180 | 120 |
?D 160 r :D 100 '
i 140 ' i Y ‘
E 120 E w |
&= 100 | = L
& 80 & 60
3 | - | :
= 60 B 40 + {
QO 40 ‘
20 20 r h !
0 0 | - —_— — ;
1 2 3 1 2 3
=X A AL
1200 ¢
1000

800 +
600 +
400 +

Zn M ﬁﬂ(mg/kg)

200 +

0 IJ -
1

2 3

=802

B2 RENBYMEEREE 3 MALNNH

Fig. 2 Distribution of heavy metals in the surface layer of sediments in several sites of Dianchi Lake
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Table 5 Background values of heavy metals in soils in China

TCE cd Cr Cu Pb Zn
HHEE (mg/ke) 0.097 61 22 26 100
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Table 6 Index of geoaccumulation and pollution level of heavy metals in the surface layer of sediments in the esturary of the Panlongjiang River

TLH Cd Cr Cu Pb Zn
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Distribution and Pollution Evaluation of Heavy Metals in Sediments
of Lake Dianchi in the Estuary of the Panlongjiang River

LI Ren-ying"** ~YANG Hao’, CHEN Jie', YU Tian-ying', JIN Feng'
(1 State Key Laboratory of Soil and Sustainable Agriculture(Institute of Soil Science, Chinese Acedemy of Sciences), Nanjing 210008, China;
2 College of Geography Science, Nanjing Normal University, Nanjing 210097, China;
3 Department of Applied Meteorology, Nanjing University of Information Science & Technology, Nanjing 210044, China;

4 Graduate School of the Chinese Academy of Sciences, Beijing 100049, China )
Abstract: Distribution of heavy metals (Cd, Cr, Cu, Pb and Zn) in sediments of Lake Dianchi in the estuary of
the Panlongjiang River was studied. Pollution degree of heavy metals was also evaluated based on the geological
accumulation index (I-geo). The results showed that the concentration of heavy metals (except Pb) decreased with the
increasing sampling depth. In terms of concentration, the heavy metals followed a decreasing order of Zn>Cu>Cr =
Pb>Cd in the sediments. Relativities were found insignificant between heavy metals in the surface sediments (0 ~ 5
cm), and were, however, significant in the layers 5 ~ 10 cm and 10 ~ 20 cm in depth. Relationship between most of the
heavy metals and organic matter weren’t significant in the layers, 0 ~ 5 cm and 5 ~ 10 cm in depth, but significant in the
layer 10 ~ 20 cm in depth. Relationship between the heavy metals and sediments particles size (clay fraction, silt
fraction and sand fracton) weren’t significant in the layer 0 ~ 5 cm in depth. Concentrations of the heavy metals (except
Pb) decreased with the increasing distance from the estuary of the Panlongjiang River. The heavy metals were evaluated
based on I-geo index, indicating moderate to strong contamination of Cu, Pb and Zn, extremely strong contamination of
Cd, and little contamination to moderate contamination of Cr, which means pollution degrees of the heavy metals
followed the sequence of Cd>Zn>Cu=Pb>Cr.

Key words: Dianchi Lake, Estuary of the Panlongjiang River, Heavy metals, Distribution, Pollution evaluation



