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Fig.1 Location of Lingding Bay in Pearl River Estuary and distribution of sediment sampling stations
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Table I Comparison of heavy metal content in the surface sediments of Lingding Bay
\% Cr Co Ni Cu Zn Cd Pb
B KAE/ (mg/kg) 165.52 151.83 20.36 60.07 161.31 360.06 7.04 108.13
20104 H/ME/(mg/kg) 62.24 51.6 8.21 22.82 3238 96.04 0.40 30.52
(n=28) -8/ (mg/kg) 104.68 95.56 14.14 39.65 76.23 180.79 1.62 59.25
5 R 0.25 0.25 0.20 0.23 0.41 0.36 0.84 0.24
B KAE/ (mg/kg) 163.00 119.00 24.30 69.20 189.00 401.00 2.77 101.00
20204F He/MAE/(mg/kg) 42.80 13.30 8.04 16.50 16.30 66.90 0.23 25.00
(n=26) “F¥{E/(mg/kg) 103.87 60.94 18.91 39.41 53.44 140.03 0.81 47.05
A5 RA 0.27 0.41 0.19 0.27 0.59 0.44 0.74 0.32
2020420 104 T- 2422 /% 0.77] 36.23) 33.721 0.61] 29.89] 22.54] 50.30] 20.59




Marine Geology Frontiers ML T 2024 4E 5 A

F2 RTHERERR

Table 2 Classification in surface sediment quality in Lingding Bay
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Fig.2 Comparison in heavy metal contents in surface sediments of Lingding Bay between 2010 and 2020
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Table 3  Statistics of enrichment factors of heavy metals in surface sediments of Lingding Bay
AR FEEGFEAR 5 /%
ahEmer) | FARRE :
Z N TR R Y, Cr Co Ni Cu Zn cd Pb
<1 X 46.15 80.77 7.69 11.54 7.69 15.38 7.69 0.00
202045 1~2 B 53.85 19.23 9231 84.62 61.54 76.92 38.46 88.46
2~5 g 0.00 0.00 0.00 3.85 26.92 7.69 4231 11.54
5~20 e 0.00 0.00 0.00 0.00 3.85 0.00 11.54 0.00
<1 x 67.86 67.86 75.00 28.57 0.00 7.14 0.00 0.00
20106 1~2 B2 32.14 32.14 25.00 71.43 50.00 67.86 14.29 75.00
2~5 g 0.00 0.00 0.00 0.00 50.00 25.00 57.14 25.00
5~20 e 0.00 0.00 0.00 0.00 0.00 0.00 28.57 0.00
R4 BITEREBMRYEBEESCERY L MBEESEERY R &it
Table 4 Statistics of potential ecological risk factor E.and potential ecological risk index RI
E!
! RI
\ Cr Co Ni Cu Zn cd Pb
SN 3.41 322 9.27 12.10 33.23 424 296.79 17.77 338.56
20204 o
(1=26) H/ME 0.90 0.36 3.07 2.89 2.87 0.71 24.54 4.40 45.93
P48 2.18 1.65 7.22 6.89 9.39 1.48 86.39 8.28 123.47
KA 3.47 4.11 7.7 10.50 28.36 3.81 754.18 19.03 818.98
20104F .
(=2%) H/ME 1.30 1.40 3.14 3.99 5.69 1.02 4275 5.37 68.26
P48 2.19 2.59 5.40 6.93 13.40 1.91 173.82 10.43 216.67
2020%5:20104E A5 18/% 0.46] 36.29 33.701 0.58] 29.93] 22.51) 50.30) 20.61} 43.01}
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Fig.3 The heavy metal amounts carried into the sea through
the eight watercourses of the Pearl River Estuary
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Table 5 Correlation among all the elements in surface sediments of Lingding Bay

Fe Mn \% Cr Co Ni Cu Zn cd Pb
Fe 1
Mn  0.713%* 1
\% 0.970%%  0.753%* 1
Cr  0.562%*  0.781%*  0.624%* 1
Co  0.931%%  0.799%*  0.959%*  (.649%* 1
20104E(n=28)
Ni 0.692%%  0.676%*  0.691%*  0.898**  0.698** 1
Cu 0.295 0.480%* 0.312 0.816%* 0.326 0.816%* 1
Zn 0.196 0.579%* 0.218 0.839%* 0.265 0.745%%  (0.859%* 1
cd 0.046 0.593%* 0.105 0.726** 0.18 0.473* 0.570%%  0.847%* 1
Pb 0.248 0.381* 0.232 0.638%** 0.191 0.622%%  0.497**  0.729%*  0.689** 1
Fe 1
Mn  0.653%* 1
A 0.971%*  0.630%* 1
Cr  0.713%*  0.637**  0.699** 1
Co  0.853%%  0.661**  0.840%*  (.698%** 1
20204E(n=26)
Ni 0.691%%  0.669%*  0.640%*  0.861**  0.718** 1
Cu 0.245 0.479* 0.181 0.684%* 0.237 0.798%* 1
Zn 0.191 0.472% 0.109 0.639%* 0.223 0.751%%  0.964%* 1
Cd 0.229 0.651%* 0.23 0.456* 0.219 0.394* 0.481%* 0.575%* 1
Pb 0.148 0.331 0.041 0.551%* 0.149 0.650%*  0.821*%*  0.865%* 0.479%* 1

T IR IRIEAE0.0 1K LR35 (XU ;s * 3R Ml A AE0.05 7K F £ &2 (IR
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Changes in heavy metal content and their potential ecological risk in the surface
sediments of Lingding Bay from 2010 to 2020

FU Shuqingl, YANG Longl, TANG Guangliangl, ZHONG Tingkunl’z, ZONG Yongqiangl~3
(1 Key Laboratory of Guangdong for Utilization of Remote Sensing and Geographical Information System, Guangdong Open Laboratory of Geospatial
Information Technology and Application, Guangzhou Institute of Geography, Guangdong Academy of Sciences, Guangzhou 510070, China;
2 Research Institute No.280, China National Nuclear Corporation, Guanghan 618300, China; 3 Department of Earth Sciences,
The University of Hong Kong, Hong Kong 999077, China)

Abstract: The Pearl River estuary (PRE) is one of the estuaries with the most serious heavy metal pollution in
China. To understand the changes of heavy metal pollution in this area in the last 10 years, sampling at surface
sediments was carried out in 2010 and 2020 at nearly the same locations and quantities in the Lingding Bay area,
where pollutants were most likely to accumulate. In addition, the contents of heavy metals (V, Cr, Co, Ni, Cu, Zn,
Cd, and Pb) in all the samples were measured by using ICP-MS. Results show that the average contents of Cd, Cr,
Cu, Zn, and Pb in the sediment samples collected in 2020 significantly decreased than those of 2010, except for V
and Ni whose contents changed slightly, and Co increased significantly. The evaluation results of the enrichment
factor method and potential ecological risk index method reflected that the enrichment degree and potential ecolo-
gical risk of Cd, Cu, Pb, Zn, and Cr in surface sediment of 2020 have been alleviated to varying degrees com-
pared to that 10 years ago. Cd was in moderate to significant enrichment in over half of the samples. V and Ni
were not or slightly enriched in both time periods, but the proportion of slight enrichment in 2020 increased com-
pared to 2010. The enrichment degree and potential ecological risk of Co increased compared to 2010, but it was
still at a low level. From a spatial perspective, the four major waterways in Lingding Bay, especially the Hongqili
and Jiaomen Waterways, were still the places with the most severe heavy metal pollution in PRE. Among the 8
heavy metals in concentration, Cd concentration was the highest, the greatest human impact and the strongest po-
tential ecological risk, followed by Cu and Pb.

Key words: Pearl River Estuary; Lingding Bay; surface sediment; heavy metal; potential ecological risk
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