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History of Heavy Metal Pollution from Tidal Flat in Haizhou Bay

ZHANG Rui', ZHANG Fan®, LIU Fu-cheng', YIN Fu-jun®, DING Ying-jun', GAO Jin-rong', CHEN Jing',
SHAO Wei'

(1. Department of Marine Technology, School of Geodesy and Geomatics Engineering, Huaihai Institute of Technology, Lianyungang
222005, China; 2. Jiangsu Marine Resources Development Research Institute, Lianyungang 222001, China)

Abstract: Coastal zone could be considered as an important sink of regional source to sink and preserve historical records of
environmental evolution. Four sediment cores, collected from tidal flat at Haizhou Bay near Lianyungang City, were examined for
concentrations of heavy metals including Cd, Cr, Cu, Mn, Pb and Zn in core sediments to investigate the historical input of trace
metals. In addition, sediment rates of cores LH3 and LH4 were determined based on radionuclide *°Pb. The results showed that grain
size control effect was not the main factor that influenced the distribution of heavy metals. Heavy metals concentrations in the surface
sediments were higher than these regional background values. Furthermore, Al element as a proxy of grain size was selected for
normalization and calculation of metal enrichment factor (EF) and anthropogenic heavy metal fluxes. The results revealed that heavy
metals in tidal flats were continuously enriched in the past decades, meanwhile, tidal flats have been significantly subjected to
contaminations due to anthropogenic activities. Moreover, the depth profiles of heavy metals fluxes correspond to scenario of social-
economy development of Lianyungang, which is an important urban area near Haizhou Bay. From 1950s to 2005, anthropogenic fluxes
of metals increased with fluctuations, whereas, since 2005 anthropogenic fluxes declined, which may be correlated to the adjustment of
industrial structure as well as the strengthened environmental regulation.

Key words : heavy metal ; contamination; anthropogenic activities; tidal flat; sediment
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Fig. 1 Location map of study area and sampling site
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Fig. 2 Profiles of mean grain size and sediment components in sediment cores from tidal flat in Haizhou Bay
F1 BHETHRRENEHPESREAESERE /mg-kg ™!
Table 1~ Comparisons of concentrations of heavy metals in surface and core samples in tidal flat from Haizhou Bay with background values/mg-kg ~!
i H Cd Cr Cu Mn Pb 7n
RIZFE LH1 1.89 129.18 51.07 1841.84 50. 41 322.76
LH2 0.90 70. 10 24.20 1268.59 35.08 225
LH3 1.45 84.63 32.04 1455.72 48. 81 396. 97
LH4 1.57 103. 58 33.82 1411.27 118.82 472.75
UURMIHEREF 30 LHI 1.55 107 34.6 1327 35.4 254
LH2 0.83 73. 66 23.17 1177 32.9 224. 06
LH3 1. 08 80 28.8 1260 39.4 284
LH4 0.93 75.4 27.5 1246 73 286
TLIRAE T 1 15 S 127 0. 365 60. 28 15. 84 - 24.7 64. 68
BRI 15 S{E ) 0.088 64 18 570 22 67
1986 4F-JT. 5511 e o 4 g I (1120 —b — 30 — 25 80
A BR T A I A o 7 1) 1.0 90 50 — 70 175

1) R SCHRH B AR SR
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Fig. 3 Profiles of >'Pb, activities in sediment cores LH3 and LH4
R2 BMNEHRARAYTESRSESFHRNERESEEETEEM Pearson HXRE"
Table 2 Pearson correlation coefficients between contents of heavy metals and mean grain size in tidal flat sediment from Haizhou Bay
FEPRLAR Cd Cr Cu Mn Pb Zn
P RiAE 1
Cd 0.15 1
Cr 0.21 0.68" 1
Cu 0.32 0.67" 0.75" 1
Mn 0.222 0.56 " 0.65" 0.81" 1
Pb -0.12 0.46 " 0.36" 0.40" 0.34~ 1
Zn -0.20 0.61" 0.41" 0.46 " 0.42" 0.52" 1

1) = FRTE P <0.05 K - B EHHAE

SPHTARAL AR LHL f9J0 % Cd, Cr Al Cu #HIEA
LA AR Ak R A R R T o —
AR TT 2R R I DA RSB R R e sh E A&
P AERE LH2 R T OCER Al LA, Hfh 4R TR
P R ) bk sh A ARt g, It B R
ZUUF A B K. AR LH3 e E AL A
RN ) e — @ R N B sh 22 4k TIocER Cd,
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