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Fig. 1 Distribution of sampling sites on the continental shelf of the Pearl River Estuary
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L, =log,[C/(K-C,)] (1) Tab. 1 Reference values of heavy metal pollution

K(D)H. ¢ RRELEFNHEF i MHET in surface sediments
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Tab. 2 Classification criteria of potential ecological risk index

of heavy metals in surface sediments

BRI Eiik e Bie | TEAELEZS RS R BE 4 0
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RI<150.00 RRTEAE A A XU

150.00 < RI<300.00 e SR 2R A KU

i 300.00 < RI<600.00 BERVRTEAE S AU

RI=600.00 AR e AR A A XU
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Tab. 3 Statistics results of granularity and heavy metals in surface sediments investigated
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Fig. 2 Spatial distribution of heavy metal contents in the surface sediments
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Tab. 4 Statistics results of £ and Rl in surface sediments in the areas investigated

E

WFT it fuk RI
Hg As Cu Pb cd Zn Cr

ISON[] 24.92 17.48 1.74 4.40 27.60 0.66 0.98 54.86

K /M 5.90 2.57 1.18 0.50 2.40 0.44 0.72 18.83

¥E 11.20 4.30 1.48 2.39 10.31 0.56 0.87 30.67

IS oN[i] 19.67 6.78 1.21 5.46 27.60 0.49 0.79 52.47

i B/ME 9.84 3.09 0.63 0.73 9.60 0.31 0.30 30.00

¥l 13.12 4.45 0.94 2.50 15.96 0.40 0.55 37.91

HoRE 15.74 21.58 1.76 5.89 58.80 0.61 0.78 86.96

PR Fo/MA 9.84 8.21 0.94 1.37 13.20 0.33 0.35 50.47

BT[] 11.80 11.84 1.24 3.47 41.31 0.47 0.51 70.63

HRORMH 24.92 21.58 1.76 5.89 58.80 0.66 0.98 86.96

ERiE3 He/ME 5.90 2.57 0.63 0.50 2.40 0.31 0.30 18.83

¥l 11.79 7.08 1.29 2.81 22.96 0.50 0.68 46.67
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Fig. 3 Spatial distribution of RI values of heavy metals

in surface sediments
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Tab. 5 Results of principal component analysis for contents of different heavy metals

SyE| PC1 pCc2 PC3
Hg -0.207 -0.265 0.882
As -0.653 0.491 -0.125
Cu 0.670 0.484 -0.056
Ph -0.340 0.651 0.405
Cd -0.730 0.341 -0.086
Zn 0.673 0.468 0.161
Cr 0.924 0.106 0.115
FHIE(E 2.874 1.316 1.008
T3 ZETTHRAS % 41.059 18.804 14.400
BT 2 TR/ % 41.059 59.863 74.263
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Assessment of the potential ecological risk of heavy metals
in the sediments of continental shelf and their sources
off the Pearl River Estuary

CHEN Bin', YIN Xiaona®, JIANG Guangjia', LU Chugian', ZHONG Yuhong',
XIAO Yuzhang', YE Jianping', LU Xiangli'*
(1. South China Sea Environment Monitoring Center, SOA, Guangzhou 510300, China;
2. China National Offshore Oil Corporation Research Institute, Beijing 100028, China)

Abstract: The concentrations of heavy metal elements (Hg, As, Cu, Pb, Cd, Zn and Cr) in the surface sedi-
ments were investigated on the continental shelf off the Pearl River Estuary in November 2017. Based on the field
data, the sediment environment was evaluated using single factor standard index and Geo-accumulation index. Fur-
ther, quantitative assessment on the potential ecological risk of these heavy metals was performed using the
Hikanson index. The dominant sources were also determined with Pearson correlation analysis and principal compo-
nent analysis. The results demonstrated that 7 heavy metals in all samples met the national first-class standard of
marine sediment quality. Overall, the environment of surface sediments was generally clean but slightly polluted by
As (5.8% stations) and Cd (17.3% stations) according to the geo-accumulation index. Relatively low potential
ecological risk was observed in the study area with Rl value lower than 150. The potential ecological risk measured
by single factor ranking from high to low was Cd>Hg>As>Pb>Cu>Cr>Zn. The potential ecological risk for Cd was
medium (41.31) in the western areas. We also found that sources of Cr, Cu and Zn were similar and potentially
from industrial and terrestrial pollutants. Pb, As and Cd were derived from pollutants from inland, marine transpor-
tation and agriculture. However, the sources of Hg showed little relationship with other heavy metals.
Key words: marine chemistry; sediments; heavy metal; potential ecological risk; principal component analysis;
Pearl River Estuary
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