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Distribution of rare earth elements in surface sediments of the South Yellow Sea and its implication to sediment
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Abstract: To reveal their compositions, distributions, and provenances of rare earth elements in the sediment from the South Yellow Sea, the
data in the surface sediments in the area were studied systematically. The results show that the content of rare earth elements ranged from 77.2 to
261.78 pg/g, with the average value of 166.46 ng/g. The spatial distribution pattern of rare earth element is distinct, showing relative higher
value in the muddy area in the central of the South Yellow Sea, where the content is generally more than 180 pg/g, while the lower value area
appears as patches close to the coastal regions of Shandong Peninsula, and the content is mostly less than 130 pg/g. The normalized rare earth
elements patterns of chondrite and upper continental crust (UCC) show overall pictures of the entire study area, which is similar to the
distribution pattern of rare earth elements in Chinese mainland, indicating clear terrigenous imprint of riverine materials, reflecting the intimacy

as the main sediment provenance of the South Yellow Sea. Meanwhile, as shown in the correlation analysis of the characteristic parameters of
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rare earth elements, the composition of rare earth elements in the South Yellow Sea is significantly positively correlated with the grain size of
sediments, indicating that the sediment grain size and mineral composition controlled the content and composition of rare earth elements in the
study area. Based on the spatial distribution pattern of rare earth elements and those from the main rivers into the South Yellow Sea, we believed
that the sediment of South Yellow Sea is mainly from the Chinese large rivers, including Yangtze River, modern Yellow River, and old Yellow
River. The northwest part is mainly from the Yellow River materials, and the coastal current of Shandong Peninsula is its main transport power.
The material of the old Yellow River mainly deposit in the west of the South Yellow Sea, and the main driving force is the coastal current of
Jiangsu Province. The material in the southern part of the South Yellow Sea mainly come from the material entering the sea from the Yangtze
River, which is controlled by the Yangtze River diluted water and the coastal current of Fujian and Zhejiang. The east coast of the South Yellow
Sea is dominated by terrestrial materials carried by the rivers in the Korean Peninsula, and the main transport power is the Korean coastal
current. Taking La/Yb=11.7 as the demarcation line, the entire South Yellow Sea can be divided into two realms. Most of the western materials
are from Chinese mainland, while the eastern coastal area from the Korean Peninsula. The boundary between these two realms is close to the

middle line of the Yellow Sea trough. Therefore, we confirm that the terrestrial provenance, sediment grain size, and marine current system

pattern control the composition and distribution pattern of rare earth elements in the surface sediments of the South Yellow Sea.

Key words: surface sediment; rare earth elements; provenance; South Yellow Sea
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Fig.1 Distribution of current systems and sampling stations in the South Yellow Sea
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Table | REE content and characteristic parameters of surface sediments in the South Yellow Sea and surrounding rivers
SREE/(ng/g)  YLREE/(ug/g)  YHREE /(ug/g) YLREE/YHREE  8Eu  8Ce  (La/Ybyy  (Gd/Yb)y
S2ONI:| 261.78 235.72 24.41 13.728 0.78  1.14 19.18 2.85
R R/ME 77.19 70.54 6.07 7.30 046  0.67 8.26 1.46
FME 166.46 148.99 16.28 9.18 0.65 0.99 10.51 1.86
KTk 186.66 167.04 18.32 9.12 0.64 1.01 10.74 1.95
Hy e 148.08 131.87 15.24 8.65 0.60 1.00 9.68 1.84
bR/ PR 221.69 204.47 17.21 11.87 0.63 1.05 13.03 1.67
HRYT 225.20 207.48 17.73 11.71 0.71 1.04 13.28 1.72
R 202.90 186.34 16.56 11.25 0.76 1.05 12.30 1.68
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Fig.2 The distribution of characteristic parameters of rare earth element (3REE, > LREE, Y HREE, > LREE/Y HREE) and mean grain size

(Mz) in the surface sediments of the South Yellow Sea
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Table 2 Correlation analysis of rare earth element characteristic parameters in the South Yellow Sea

YREE Y LREE/YHREE SEu 3Ce (La/Yb) y (La/Sm) \ (Sm/Nd) (Gd/Yb) § Mz
YREE 1
YLREE/YHREE 0.857" 1
3Eu 0.297" -0.230" 1
8Ce —0.564" -0.252" -0.619™ 1
(La/Yb)n -0.105 -0.236" 0.232" 0.129 1
(La/Sm)n 0.299" -0.197" 0.961° -0.655" 0.087 1
(Sm/Nd)n 0.330" -0.010 0.639” -0.316™ 0.052 0.630™ 1
(Gd/Yb)n -0.417" -0.250" -0.315™ 0.214™ 0.031 -0.262" -0.352" 1
Mz 0.328™ 0.404™ -0.113 -0.029 -0.039 -0.070 —0.012 -0.031 1
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