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Distribution and origination of rare earth elements in surface sediments of the Bohai Strait
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Abstract: To understand the material exchange between the Yellow Sea and the Bohai Sea, the distribution and origination of rare earth
elements (REE) in surface sediments from 383 stations in the Bohai Strait were studied, the influencing factors, main sources of materials, and
migration mechanisms of the REE were analyzed systematically. Results indicate that the total REE content (3 REE) in the sediments of the
Bohai Strait ranges from 44.85 to 283.00 pg/g, on average o of 166.33 ng/g. The high-value areas were distributed in mainly the western and
southern sea areas with finer sediments, while the low-value areas were located in the northeastern sea areas with coarser sediments, showing
characteristics of light REE enrichment and heavy REE depletion. Correlation analysis between > REE and certain characteristic parameters to
grain size, chemical index of alteration (CIA), and some elements, we found that Y REE is positively correlated with sediment mean grain size,
indicating a close relationship between REE distribution and sediment grain size / provenance. The distribution patterns of REEs in the upper
continental crust and chondritic meteorites in the Bohai Strait show similarities with the material carried by the Huanghe (Yellow) River and
rivers surrounding the Liaodong Bay, indicating a distinct terrigenous imprint of riverine materials. In contrast, there are significant differences
with the Yalu River and rivers in the Korean Peninsula, indicating that the primary source of the material is from the Chinese mainland. Using
the standardized calculation of §Eu-(La/Yb)y and (Gd/Yb)N-(La/Yb)y indices based on chondritic meteorites, source discrimination was
conducted. The results indicate that the material in the Bohai Strait mainly originates from the Huanghe River, while in the northeastern sea
areas of the Bohai Strait, it is a mixture of the Huanghe River and rivers surrounding the Liaodong Bay. The combined effect of Liaodong Bay
circulation and Bohai Sea coastal current affects the sedimentary patterns in the Bohai Strait.
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Fig.l1 Geographic location of the study area (a) and the distribution of sampling points (b)

The brown block indicates the muddy zone of the Bohai Sea, the yellow arrow represents the direction of diffusion of the Yellow River material, the black

arrow represents the direction of year-round current flow, the purple arrow represents the direction of the summer circulation, the blue arrow represents the

direction of the winter circulation, the circulation is from reference [24], and the black dots represent the stations in the study area.
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Table 1 Rare earth element content (j1g/g) and characteristic parameters of surface sediments in the Bohai Strait
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Fig.2 The distribution of characteristic parameters of rare earth elements in the surface sediments
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Fig.3 The chondrite-normalized (a) and UCC-normalized (b) patterns of the REE in the surface sediments from the Bohai Strait and rivers

The data of Liaodong Bay rivers are from Zhang Xianrong et al.*”), Yellow River from Yang Shouye et al.**, Yalu River from Yan Jie et al.*”, The Han River

and the Keum River data are from Zhao Yiyang et al.>*.
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