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Distribution characteristics and influencing factors of Mercury (Hg) in the surface sediment of Yellow River Subaqueous
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Abstract: Based on the analysis of the material composition and mercury (Hg) content in the surface sediments of the Yellow River
subaqueous delta, the distribution characteristics and influencing factors of Hg in the region were examined. The results showed that
the Hg content in the surface sediments ranged from 15.09 to 53.11pg/kg, with an average content of 36.32ug/kg, which was
relatively low compared to other domestic and international marine areas. The Hg content in the sediments exhibited a
'low-high-low-high' pattern from the shore to the sea, with peak concentrations observed at the shear front and in the fine-grained
sediment areas offshore. Elevated Hg levels were also found in the sediments near Laizhou Bay in the southern region. Hg was
primarily derived from natural sources but was also influenced by emissions from human activities. Hydrodynamic conditions played
a crucial role in controlling the distribution of Hg, with a tendency for Hg to accumulate in fine-grained sediments. The 'filter' effect
of the estuary, especially the shear front, significantly influenced the spatial distribution of Hg and its transport to the open sea. The
distribution of Hg was also related to its carriers, such as organic carbon, carbonate minerals, and iron-manganese oxides. These
carriers directly bound with Hg, affecting its distribution, and also influenced the properties of the sediments, thus indirectly
influencing the distribution of Hg.

Key words: Yellow River Subaqueous Delta; Mercury; spatial distribution; influencing factors
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Table 3 The content of major elements and trace elements in

the surface sediments

JLH B mME CFEIME ERE B R RE(%)
Si0, (%) 6820 4581  56.88 4.63 8.14
ALOs (%)  13.26 9.87 11.93 0.79 6.61
Ca0 (%) 8.12 5.05 6.59 0.79 12.00
MgO (%) 327 1.84 2.65 031 11.71
Na,O (%) 2.70 2.08 2.40 0.17 6.23
K20 (%) 2.60 2.05 2.39 0.13 5.49
Fe05 (%)  5.57 3.13 4.53 0.56 12.46
MnO (%) 0.11 0.05 0.09 0.01 15.63
TiO, (%) 0.61 0.55 0.59 0.02 2.80
P,0s (%) 0.16 0.13 0.15 0.01 5.57
Cr(mghkg) 8655 6349 7411 5.61 757
Cu(mgkg) 5024  10.62  24.66 8.63 35.01
Zn(mgkg) 9132  49.13 7638  10.68 13.98
Pb(mgkg) 3128 1921 2590 332 12.81
Ni(mgkg) 4609 2127 3312 5.16 15.59
Cd (mgkg) 027 0.12 0.19 0.04 23.36
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Fig.3 Distribution of TOC content in the surface sediments of

the study area
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Table 4 The main mineral composition of the sediments in the

study area (%)
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Table 5 Comparison of Hg content in sediments from the

study area and other areas
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Table 6

Comparison of major elements and trace elements in sediments of the study area and Loess
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A1203 SlOz Kzo CaO T102 MnO

Fe 05 Cr Ni Cu Zn Cd Pb Hg
(%) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (ngkg)

WX > 2.40 2.65 11.93 56.88  2.39 6.59 0.59
Bt 1.64 227 1321 5754 258 6.87 0.56

4.53 7411  33.12  24.66 76.38 0.19 2590 36.32
435 6730 31.00 2250 6540 0.10  21.00 14.60
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Fig.7 Scatter plot of the correlation between median grain

size and Hg content at different cross—sections
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