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Abstract: Rare earth element (REE) compositions and their spatial distribution pattern for 98 surface sediment samples collected from the
southern part of the Bay of Bengal are carefully studied in this paper. The main sources of sediments are identified and the sediment transport
modes discussed in combination with the hydrodynamic environment features. The results suggest that the total concentrations of rare earth
elements in the surface sediments of the study area vary between 67.62 ng/g and 180.67 pg/g, with an average at 100.85 pg/g. The samples are
rich in light REE and uniform in heavy REE with an obvious negative anomaly of Eu. Based on the major parameters of REE, the study area can
be subdivided into two provinces, the province I located in the west part of the study area and the province II located in the east. According to
the chondrite-normalized La/Yb-Sm/Nd diagram for provenance identification, most of the surface sediments of the study area is provided by
the erosion of the Himalayan Mountain and transported by the Ganges-Brahmaputra River. The subordinate source is the Indian Peninsula, of

which the sediments were transported by the Godavari River-Krishna River in the province I located in the west part of the study area. The
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transportation of sediments in different source areas is mainly controlled by the seasonal surface circulation driven by the Indian monsoon

system.

Key words: Bengal Fan; Rare earth elements; Provenance; Monsoon circulation; Northeast Indian Ocean
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Table 1 An overview of the rivers around the Bay of Bengal

B2 K /km AR HIF/10°km? Vi &/ (km?/a) BIFUUIRYE &/(Mt/a) TR R /(MU/a)
fE A 2200 980 490 520 91
AL Ty b 2 600 670 630 540 63
BRG e o] 900 140 54 61 8.1
ik B LA 1 400 310 120 170 20
i, LA 4] 1300 260 62 64 22
BRI LRI 2300 430 430 360 98
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Fig.1 Location of the study area and sampling sites

The white arrow indicates the summer circulation, the orange arrow the winter circulation, and the dotted arrow the East Indian Coastal Current. The red dotted

frame indicates the study area. Circulation patterns are modified from [5-6].
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Table 2 Rare earth elements composition and differentiation parameters of sediments of the study area and adjacent rivers

La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu E‘f ig?%i 8Eu  8Ce La/Yb Sm/Nd

A 19.98 41.88 4.66 18.08 3.62 0.97 3.40 0.54 3.17 0.60 1.72 0.27 1.69 0.27 100.85  7.59 085 1.04 7.90 0.62
PN e 35.67 80.24 8.18 3092 594 1.52 548 0.88 4.90 091 2.63 042 2.59 0.41 180.67 8.92 097 1.14 930 0.66
ME 13.90 2547 3.22 12.75 2.59 0.78 2.57 040 237 0.46 133 022 133 021 67.62 6.49 0.75 092 6.84 059
PR 2 3.60 9.15 083 3.00 055 0.11 046 0.07 039 0.07 0.19 0.03 0.18 0.03 18.53 0.59 0.04 0.06 0.62 0.14
L B5% 30.00 64.00 7.10 26.00 4.50 0.88 3.80 0.64 3.50 0.80 2.30 0.33 2.20 0.32 146.37 9.54 0.65 1.06 9.19 0.53
S ELRIL  33.00 67.29 7.29 2571 471 091 391 0.61 3.49 0.67 2.04 033 2.04 033 15234 10.39 0.69 1.03 1098 0.58
BRUGANIET  46.21 94.87 8.67 3559 6.69 1.41 574 0.89 420 0.88 2.71 045 236 0.34 211.03 10.99 0.70 1.14 1320 0.58
kﬁ;ﬁéﬁi 38.85 91.38 8.20 33.70 6.79 1.70 5.53 1.03 547 1.10 3.09 0.46 2.50 0.37 200.16 10.49 085 122 1049 0.62
TEW%TJ%E%Q 49.07 100.13 11.27 41.60 8.14 1.37 6.87 1.06 6.11 1.17 3.31 0.49 3.37 0.52 23448  9.06 0.60 1.02 9.63 0.60
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Fig.2 Distributions of mean grain size (left) and total concentrations of rare earth elements (right)

of the surface sediments of the study area
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