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Source Characteristics and Contamination Evaluation of Heavy Metals in the

Surface Sediments of Haizhou Bay

LI Fei, XU Min

(School of Geography Science, Nanjing Normal University, Nanjing 210023, China)

Abstract: Based on the investigation data from 17 sampling stations in the sea area of Haizhou Bay in 2009, the geo-statistics analysis
was used to estimate the source characteristics of heavy metals in surface sediments, and the potential ecological risk index was applied
to evaluate the status of the ecological risk. The contents of heavy metals showed a landward as well as northeastward increasing trend.
The spatial distribution characteristics reflected that land-based inputs of pollution were the main sources of heavy metals. According to
the analysis of Pearson correlation coefficients, the contents of organic carbon, sulfide and grain-size of sediments were important
factors for the content and distribution of heavy metals. The results of potential ecological risk evaluation indicated that the Haizhou bay
as a whole can be ranked as “moderate potential ecological risk”. The high risk zone was in the coastal waters between Longwang
estuary and Linhong estuary. The sequence of the potential ecological risk posed by the metals was Cd > As > Cu>Pb > Cr>Zn. Cd
was the major pollutant among the metals in consideration, while the pollution related to others was less significant.

Key words : Haizhou Bay; sediments; heavy metals; source characteristics; pollution assessment
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Fig. 1 Distribution of the sampling stations
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Table 1  Risk levels of individual potential ecological risk

coefficient (E') and risk index (Ey,) of the heavy metals

E! Eg VEEAE A 25 XU L
<40 <105 i
40 ~80 105 ~210 rh 45
80 ~ 160 210 ~420 BE
160 ~ 320 =420 JH
=320 — P

1) By S5 90000 28 R VA B 4 Jm A 28 2

10.5.5. 2, 1" Chp WEEIR i ST EE; C
HEAE | NS IR, AR X 1
FEJRT 5, Cd, As, Cu, Pb, Cr, Zn 235N
0.042, 7.38, 15.02. 11.40, 60.11, 47.15
mg-kg "%
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Table 2 Statistics values of heavy metals contents in surface sediments of investigated areas

T S RAH (L) e/ ME (L) FHH BT
/mg-kg ™! /mg-kg ! /mg-kg ! /%
cd 0.249(4 %) 0.096(11 ) 0.1744 33.7
As 14.1(7 %) 3.9(16 %) 6.62 38.8
Cu 29.8(5%) 10.9(14 5) 19. 41 31.1
Pb 26.1(4 %) 11.8(14 %) 18.23 23.4
Cr 106.0(4 %) 38.6(14 %) 74.18 29.8
Zn 112.0(4 %) 37.4(14 %) 73.29 32.2

R3 HEMRRRENRVESELRZIETHE" /mg-kg ™!

Table 3 Mean Cd, As, Cu, Pb, Cr and Zn concentrations in sediments of other study research areas/mg-kg ~'

EERE3Y cd As Cu Pb Cr Zn SCHik
TN 0. 1744 6.62 19. 41 18.23 74.18 73.29 ENTIE
H 1.74 44. 8 53.1 4.2 ND 305 [19]
M 0.081 13.1 13.3 20.2 57.1 59.4 [20]
JBE 75 0.0817 7. 164 24.93 32.3 45.1 69. 68 [21]
SR 0.399 5.29 30. 86 50.3 47. 66 111.6 [22]
2L 0. 058 7.21 15.91 31.1 ND 83.9 [23]
WAL i i —2ShnifE 0.5 20 35 60 80 150 [24]
1) ND Ay A I 5 5 e AH & $icdis
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Fig. 2 Distribution patterns of heavy metals in surface sediments
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Table 4  Pearson correlation coefficients among heavy metals, organic carbon, sulfide and grain-size of sediments
cd As Cu Ph Cr In FHLBR Ak i A
Cd 1
As 0.598 " 1
Cu 0.727** 0.284 1
Pb 0.715** 0.434 0.611"" 1
Cr 0.890 " * 0.507 * 0.771** 0.890 " " 1
Zn 0.839 " " 0.473 0.817** 0.893 " 0.986" " 1
ALK 0.861** 0.613** 0.501* 0.760* * 0.846" * 0.806 " * 1
ik 0.702** 0.135 0.662"* 0.439 0.683" " 0.697 " " 0.487* 1
JE R -0.830°* -0.525*  -0.518*  -0.473 -0.634**  -0.620"* -0.722** -0.436 1

1) # FIRFE 0.05 /KF-CBN) E R FEFE, + + F/RTE0. 01 AP (XU -t 25 4H¢

A3 5 R A i B PG R A B SN 2 T Bl R AR
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Table 5 Potential ecological risk indices of heavy metals
Ei
I L E
H cd As Cu Ph Cr Zn u
ISON[E] 177. 86 19. 11 9.92 11.45 3.53 2.38 216. 13
fe/MiE 68. 86 5.27 3.63 5.18 1.28 0.79 90. 00
HE 124.55 8. 96 6.46 8. 00 2.47 1.55 151.99
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