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Fig. 2 Distribution map of heavy metals in the surface sediments
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Table 1 Contents of heavy metals in the studied area ng/g
it Cu Zn Pb Cr As Cd Hg
N 164 164 164 164 164 164 164
/MY 3. 36 18.70 9. 67 1.06 0.11 0. 00 0.02
PN 59. 90 194. 00 55. 10 83. 40 8.91 0.35 0. 44
- H{E 10. 45 53. 72 22. 38 23. 42 4.52 0.05 0. 09
Hh ] 8. 66 47. 85 20. 80 17. 95 1.67 0. 04 0. 06
i ofis 24 6.73 29.21 8. 04 18.92 2.11 0.05 0.07
a5 B Z M 0. 64 0. 54 0. 36 0. 81 0.47 0.91 0. 81
TURRW) 1/ 11 28 B f p e 35/100 150/350 60/130 80/150 20/65 0.5/1.5 0.2/0.5
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Table 2 Comparison of average concentrations of heavy metals for study area and other coastal regions ng/g

Hi X Cu Zn Pb Cr As Cd Hg SCHik S PR
YT 5 A 10. 45 53.72 22.38 23. 42 4.52 0. 05 0. 09 AL

BRYT O 46. 7 110. 2 40. 9 82. 26. 36 0.37 0.19 SCHk[19]
TG 53 R 4.48 21. 89 16. 09 16. 05 5.50 0.03 0.012 CHik[20]
H iR 23.1 71.1 25.0 64. : 11. 4 0.082 0.032 k[ 21]
TSI 30.5 77.4 21.6 57. 5.45 0.147 0. 025 SCHik22]
AL 8.5 47.1 18.4 / 10. 4 0. 065 0.039 k23]
ERL 34 150 46.7 81 8.2 1.2 0.15 k[ 24]
ERM 270 410 218 370 70 9.6 0.71 SCHk[24]
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Table 3 Pearson correlation coefficient of heavy metal elements, Al,O;, organic matter, and Mz
Al; O3 Cu Zn Pb Cr As Cd Hg Mz Org. M

Al; O3 1. 000

Cu 0.735** 1. 000

Zn 0.820* * 0.898* * 1. 000

Pb 0.864** 0.767** 0.864"* 1. 000

Cr 0. 888" * 0.709** 0.784** 0.719** 1. 000

As 0.315** 0.123 0.163 % 0.301** 0.213** 1. 000

Cd 0.366** 0.476** 0.501** 0.439** 0.315** —0.118 1. 000

Hg 0.322** 0.363" " 0.400" * 0.438"* 0.243" " 0.073 0.484 "~ 1. 000

Mz 0.718* * 0.519"* 0.587** 0.505"* 0.768" * 0.197 % 0.284** 0.207** 1. 000
Org. M 0.742** 0. 848" * 0. 844" * 0.720** 0.698** 0. 096 0. 649" * 0.453** 0.533** 1. 000
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Table 4 The calculated results of principal

component analysis (PCA)

K T 2 A
TLE

PCl1 PC2 PC3

Cu 0. 859 — —

Zn 0. 907 — —

Pb 0. 841 — —

Cr 0.910 — —
As — — 0. 952

Cd — 0.734 —

Hg — 0. 899 —

Al Oy 0.914 — —

Org. M 0. 809 0. 442 —
FEAEE 4.746 1. 800 1.136
7 E TR 52.73% 20% 12.63%
ES IR 52.73% 72.73% 85. 36 %

e — FR FE M4 <<0. 4

RS ESRREETREYHERETER
HERE L RAERBMLE
Table 5 The proportion of samples

in different biological effect ranges in

the total number of samples /%
TR < ERL ERL—ERM >ERM
Cu 99.4(163/164) 0.6(1/164) 0
Zn 99.4(163/164) 0.6(1/164) 0
Pb 98.2(161/164) 1. 8(3/164) 0
Cr 99.4(163/164) 0.6(1/164) 0
As 95.7(157/164) 4.3(7/164) 0
Cd 100(164/164) 0 0
Hg 86.5(141/164) 13.5(23/164) 0
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Table 6 Single factor evaluation(Cy) and potential

ecological risk coefficients(E,) of heavy metals

4 Cr E,

B Rk RAME PME RKE RAME PWE
Cu 1. 20 0.07 0. 21
Zn 1. 11 0.11 0. 31

99 0. 34 1. 05
11 0.11 0. 31

o.
1.
Pb 0.79 0. 14 0.32 3.94 0.69 1. 60
Cr 0.93 0.01 0. 26 1. 85 0.02 0.52
5.

As 0.59 0.01 0. 30 94 0.07 3.02
Cd 0. 35 0. 00 0. 05 10. 62 0.12 1.62
Hg 1.75 0.07 0. 35 70. 08 2.88 13. 87
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DISTRIBUTION PATTERN OF HEAVY METALS IN THE
COASTAL SEDIMENT OF SOUTHERN HAINAN ISLAND
AND ECOLOGICAL RISK ASSESSMENT

HE Haijun', GAN Huayang', HE Jinxian®, XIA Zhen', RUAN Ming’, YANG Yongpeng®

(1 Guangzhou Marine Geological Survey, Key Laboratory of Marine Mineral Resources, Ministry of
Land and Resources, Guangzhou 510760, China; 2 School of Resources and Geoscience, China University of

Mining and Technology, Xuzhou 221008, Jiangsu, China; 3 Hainan Geological Survey, Haikou, Hainan 570206, China)

Abstract: The southern coast of Hainan Island is a famous tropical beach for tourism. Careful manage-
ment of environment is required. However, there is lack of ecological risks evaluation in the region for
heavy metal contamination. We made a survey and data analysis of heavy metals in the region re-
cently. 164 samples of surface sediments were collected and analyzed, and the distribution patterns,
influencing factors and possible ecological risk of heavy metals discussed. The results show that the
contents of Cu, Pb, Zn, Cr, As, Hg, Cd are 10.45 ng/g, 22.38 pg/g, 53.72 pg/g, 23.42 pg/g,
4.52 pg/gs 0.09 pg/g, 0.05 pg/g respectively. Heavy metals are enriched in the Yulin Bay and Xin-
cun Harbor. Heavy metals in other areas are relatively low compared to the densely populated harbor
areas. Hg is specifically high and increasing in recent years. The contents and distribution of Cu, Pb,
Zn, Cr are obviously controlled by grain size. They are mainly from natural weathering and erosion.
The distribution of As is affected by human factors, and it is mainly from domestic sewages, fish cage
culture, oil seepages and other sources. Hg and Cd owe their origin to degradation of organic matters
and human activities. Single metal pollutant has little effect on the environment, but the overall evalu-
ation of potential ecological risk index results indicates that in some of the stations, sediments have
been contaminated by multiple heavy metals, for examples, in the Yulin Bay and Xincun L.agoon, due
to the impact of sewage discharge. Further control of farming and sewage contaminated areas is re-
quired in order to prevent the region from heavy metal pollution.

Key words: southern Hainan Island; heavy metal; distribution; material sources; ecological risk evaluation



