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Distribution features and ecological risk assessment of heavy metals in mangrove

sediments in Zhanjiang bay, Guangdong province
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Abstract: With the rapid development of human society and economy, the ecological risk of mangrove
sediments is more and more serious. In order to understand the heavy metals pollution status and ecological risk
of mangrove sediments in Zhanjiang bay, Guangdong province, and provide support for the protection and
restoration of mangroves, 25 samples were collected along the mangrove distribution area in this study. The
content, correlation, enrichment factors and ecological risk of heavy metals were analyzed and evaluated, and
the sources of heavy metals were discussed. The results showed that, the average contents of Cu, Pb, Zn, Cr,
Co, Ni, As, Cd, Mn and Hg in mangrove sediments were (9.62 + 6.86)><1076, (16.70 = 12.13)X1076, (29.68 =
21.33)x10°, (24.17 + 2332)x10°, (248 + 2.17)x10°, (7.22 + 5.19)x10 °, (4.97 + 4.15)x10 ", (0.14 +
0.08)x10 °, (118.80 + 115.23)x10 ° and (0.16 + 0.04) x10 °, respectively. The contents of Cd and Hg were 2.41

and 2.06 times higher than the background values of soil environment in Guangdong province. Heavy metals in
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mangrove sediments were mainly from natural sources. The content of Cd was high due to human activities. Hg

was mainly from human activities. The pollution level of heavy metals in mangrove sediments is slight, and the

potential ecological risk is moderate. Cd and Hg are the main pollutants in the study area.
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Zhanjiang bay
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Tab.2 The toxic-response factor of heavy metals
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Tab.3 The relation between evaluation indices and the contamination degree and potential ecological risk
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Tab.4 The pH values and contents of ten heavy metals and two major elements in mangrove sediments
- Frik/x10™ Fit/ (%)
gitit Cu Pb Zn Cr Co Ni As Cd  Mn Hg ALO, Fe0, PH
BESBCRA 25 25 25 25 25 25 25 25 25 25 25 25 25
FoME 180  4.28 8.42 514 044 200 070 0.07 2000 0.8 0.48 040 478
wKME 2590 4790 100.00 113.00 9.04 2200 17.00 032 510.00 025 1970 603 7.2
FEE 9.62 1670 29.68 2417 248 722 497 0.4 11880 0.16 4.74 178 6.18
PRk 6.86 1213 2133 2332 217 519 415 008 11523 0.04 4.66 152 0.64
AL E S 071 073 0.72 096 087 072 084 060 097 028 0.98 0.85  0.10
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Tab.5 Comparisons of heavy metals content in the sediments of Zhanjiang bay and other typical mangroves

5T X Cu Pb Zn Cr Co Ni As cd Mn Hg
HTVE (ARWF5E ) (JEAE, 0~20 cm) 9.62 1670  29.68 24.17 2.48 7.22 497 0.4 11880  0.16

SR, SRY(EE, 0~5em)  209.00 8330 41970 146.00  18.40  73.90  44.10 410  655.70 -
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s, R (R2) 1548 2439 5092  54.83 - 2092 12.16  0.14 - -
i, PR 431 623 2120  17.30 - - 399 0.05 - 0.03
FRME, YRR 2481 1831  59.85  30.02 - 9.24 - 0.01 - 0.10
IR R R (AR 17.00 36,00  47.30 50.50 7.00 1440 890  0.06  279.00  0.08
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Tab.6 Correlation coefficient between ten heavy metals in mangrove sediments
Al,O4 Fe,04 Cu Pb Zn Cr Co Ni As Cd Mn Hg
ALO, 1
Fe,0, 090" 1
Cu 093" 091" 1
Pb 098" 095" 096 1
Zn 079" 090" 0917 087" 1
Cr 0977 084" 087 091" 067 1
Co 064" 084 076 076 092" 0.49 1
Ni 090" 090" 0947 094" 093" 0817 085" 1
As 0917 0977 0927 095" 0917 084 08" 094" 1
cd 093" 090" 09 09 09 085 077 094 091" 1
Mn 0.34 051" 0.48 0.49 055" 021 072" 051”7 0.45 0.45 1
Hg 0.14 0.07 0.16 0.11 0.20 0.10 0.08 0.18 0.14 0.18  —0.06 1
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Fig. 2 Dendrogram of heavy metals in mangrove sediments ﬂ% or
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