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Distribution and Potential Ecological Risk Assessment of Heavy Metals in

Sediments of Zhalong Wetland

YE Hua-xiang, ZANG Shu-ying, ZHANG Li-juan, ZHANG Yu-hong
(Key Laboratory of Geographical Resources and Environmental Remote Sensing, Harbin Normal University, Harbin 150025, China)

Abstract; This study investigated the concentrations of heavy metals in the sediments of the Zhalong Wetland using ICP-MS, analyzed
their spatial distributions, evaluated the potential ecological risk, and explored the pollution sources and environmental influencing
factors. The results can be summarized as the followings: (DThe concentrations of Hg, Cd, As, Cu, Pb, Zn and Cr were 0. 065,
0.155, 10.26, 18.20, 21.35, 52.08 and 46.47 mg-kg™', respectively, which were all above the soil background values of the
Songnen Plain. Their spatial distributions were distinctly different. The concentration of heavy metals in the north was higher than that
in the south, and the east was higher than the west. Particularly in the eastern region, the concentrations of Hg and Cd were 20. 8 and
32. 4 times the minimum values of the whole area. And in the core zone, the concentration was relatively low. @The sequence of the
potential ecological risk posed by the metals was Hg > Cd > As > Pb > Cu > Cr > Zn. The average potential ecological risk index (RI) of
the Zhalong Wetland was 171.9 (ranged from 76.9-473.5) , suggesting a moderate ecological risk. However, the potential ecological
risk was extremely high in the east which should be treated as the major heavy metal pollution prevention site in the future. (3Except
for Hg and Pb, the concentrations of all heavy metals were significantly correlated to each other, indicating that those heavy metals had
homology. @Organic matter was the major environmental influencing factor. However, the trend of land salinization in the Zhalong
Wetland has been intensified, indicating a higher risk of heavy metal releasing from the sediments, to which the local authorities should
pay enough attention.

Key words : surface sediments; heavy metal; spatial distribution; potential ecological risk; environmental influencing factors; Zhalong

Wetland
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Table 1  Background value ¢}, in the soil on Songnen Plain and toxic-response factor 7', for different metals

Wi H Hg Cd As Cu Pb Cr Zn
¢ /mg-kg™! 0. 031 0.073 9. 14 17.78 20.23 42. 46 52.05
T 40 30 10 5 5 2 1

®2 FARBTEEESKNETMNERS S RITE
Table 2 General and individual indices and grade

for ecological risk assessment

B RIS - LRATTEERS
E! <40 B RI<150 il
40<Ei <80 4 150 <RI <300 A
80<E' <160 R 300 <RI <600 9
160 <k’ <320 Ri®  RI=600 AR5
E' =320 Wk — —
2 HRE5SM

2.1 RZVIRYIIRESEE

R 3 NI IBH VTR Y IR S HE. NS
L UURR Y pH EE R 4.86 ~ 10.49, - {EH N
8.65, )8 T ot Pk + Y wE " A ML M A T
0.092 1% ~16. 19% JEFEIN , FIME N 3. 74% , & 5F
REOK, N 91.96% , RUIA DL BTAFE I 1 1) 25 6] 22
Sy UURIEE (<4 pm) | 40300 (4 ~ 16 pm) | #
WP (16 ~64 wm) FAPKL( > 64 wm) FT b7 19 5 7t
(SF IE 43 9 R 17.87% | 17.41% . 22.13% Fi
42.58% ,E R FRTE 5. 17 ~242. 68 pm, F-HI1{E N
64. 3 wm, ST JE TRPRL.
2.2 REVNBYELSESE

o PR 2 VIR E A F B RN S 28k

x3 HREMRERRIRESEMER(n=271)
Table 3 Physicochemical properties in surface sediments

of Zhalong Wetland (n =271)

T H b BAME BKME CPWE BRREB%
pH 4 4.86 10. 49 8.65 20.26
HHLTL % 0.0921 16. 19 3.74 91.96
Whi/ % 1.49 93.51 42.58 47.1
FEHAL % 1.93 52.34 22.13 33.6
YHkYRL % 2.04 44.38 17. 41 44.8
FhL/ % 2.20 44.26 17.87 44.5
FFERE 2/ wm 5.17 242. 68 64.3 84.3

M AEABITEFEEA/N Zn > Cr > Cu >Pb > As
> Cd > Hg XF g a—3 . R Z Ry hE
%)@ Hg, Cd, As, Cu, Pb, Zn fl Cr B9 75 Fl 43
510.010 ~0.208, 0.022 ~0.713, 2.99 ~22.04 .
9.99 ~ 48.60, 16.43 ~29.07., 30.10 ~ 76.32 F
24.10 ~ 68.46 mg-kg™', F ¥ {H 5 H A 0.065,
0.155. 10.26. 18.20, 21.35. 52.08 FlI 46.47
mg-kg ™" PIAE A I WA O SR - T SR, U
B Hg Ml Cd P RBAERTREN 2.1 f5(F
4). SHEHE XA, L b R 2 DU Y b
Cu, Pb, Zn 1 Cr B & S AXTAK, 1T Hg, Cd Al As
& TR LR XS &2 a; Wk &,
FLIR R M TORR 4 J  fit 5 A U BT = A
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TP 4R S E i (£5).
LI R )Z U P Heg, Cd, As, Cu, Pb,
Zn Fl Cr WA ZE 0 9 H 47.2% . 58.6%

36.1% . 16.5% . 19.7% . 13.5% F120.7% (% 4),
A5 RBHEIRT 10% , JUHIE He, Cd Al As L9722
SERBIIIT 30% , Ja T P AL i L.

x4 IREHRENRNESBHITHEME(n=271)/mg kg™

Table 4  Statistic of heavy metals in surface sediments of Zhalong Wetland (n =271) /mg-kg

-1

WH Hg cd As Cu Pb Zn Cr
I/IME 0.010 0.022 2.99 9.99 16. 43 30. 10 24.1
ISON( 0.208 0.713 22.04 48. 60 29.07 76.32 68. 46
SEHE 0. 065 0.155 10.26 18.20 21.35 52.08 46. 47
PO J5E 4 385 5L (E 0.031 0.073 9.14 17.78 20.23 52.05 42. 46
A5t R B % 47.2 58.6 36. 1 16.5 19.7 13.5 20.7

x5 HEMRRERENRMWESE (Hg, Cd, As, Cu, Pb, Zn # Cr) §EFE/mg-kg !

Table 5 Mean Hg, Cd, As, Cu, Pb and Zn concentrations in sediments of other water bodies/mg-kg~

1

BFFEIX Hg cd As Cu Pb Zn Cr ik
[ERE AT 0. 044 0. 260 11.09 23.70 23. 80 69.20 68. 60 [21]
B = A VR 0.034 0.235 — 18.733 19.393 65.317 62.940 [22]
BFIL 0.155 0.423 24.70 45.70 37.00 135. 60 76. 40 [23]
Kt — — — 21.45 32. 88 74.52 — [24]
HL1H 0. 085 0.175 4.10 30. 30 26. 50 76. 90 64.70 [20]
peS] 0.179 0. 147 5.148 45.98 22.11 75.52 71. 47 [25]

2.3 RZVIRYE S R 54

FL e 10 b O AR YY) B 43 A 5 1) A AAAE W il ) 22
SrE(E2). WE 2 £ ,Cd, As, Cu, Zn 1 Cr )
25 () oA R AR AR ], 32 B 434 T 52 36 IXORN 2% o
<3 N s | A1 1 N N D W Qe 81822 BN
X3 Hg 2500 TR XA ILER . AR LA S PE RS

Hg/mg-kg™! Cd/mgkg™!

N
A

0.01-0.027 0.022~0.058
0.027-0.039 0.058-0.080
0.039-0.046 0.080--0.093
0,046-0.051 0.093~0.101
= 0,051-0.059 B 0.101~0.114
e 0,059-0.071 m 0.114~0.136
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Fig. 2 Spatial distribution of heavy metals in sediments of the Zhalong Wetland
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Table 6 Individual and general indices of potential ecological risk in surface sediments of the Zhalong Wetland
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Fig. 3 Horizontal distribution of Hg and Cd single potential ecological risk indices (Er-Hg, Er-Cd) and heavy metal general

potential ecological risk indices (RI) in surface sediments of the Zhonglong Wetland
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Table 7 Correlation matrix of geochemical characters and heavy metal contents in sediments of the Zhalong Wetland (n =271)
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Table 8 Correlation matrix between heavy metals in sediments of the Zhalong Wetland (n =271)

Hg Cd As Cu Pb Zn Cr
Hg 1
Cd 0.398* " 1
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