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Fig. 1 Environment setting of the East Siberian Arctic Shelf and sampling locations (circumfluence modified from references [1, 23])
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Fig.2 X-Ray diffractograms of clay minerals in the surface sediments of the East Siberian Arctic Shelf
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Fig. 3 Grain size characteristics of surface sediments in the East Siberian Arctic Shelf
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Table 2 Relative content of clay minerals in the surface sedi-
ments of the East Siberian Arctic Shelf
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Table 3 Content of major and trace elements in the surface sediments of the East Siberian Arctic Shelf
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Table 4 Mean water depth, grain size, clay minerals content

and factor score of elements in each province
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Sediment provenance of the East Siberian Arctic Shelf:
Evidence from clay minerals and chemical elements

Li Qiuling', Qiao Shuging'?, Shi Xuefa'?, Hu Limin'?, Chen Yufei'?®, Bai Yazhi', Zhu Aimei', Cui Jingjing'

(1. Key Laboratory of Marine Geology and Metallogeny, First Institude of Oceanoraphy, Ministry of Natural Resources, Qingdao 266061,
China; 2. Laboratory for Marine Geology and Environment, Pilot National Laboratory for Marine Science and Technology (Qingdao),
Qingdao 266237, China; 3. Key Laboratory of Coast and Island Development, Ministry of Education, Nanjing University, Nanjing 210023,
China)

Abstract: Grain size, clay minerals and major and trace elements of surface sediment samples collected from the
East Siberian Arctic Shelf are analyzed. Based on factor analysis and cluster analysis the study area is divided into
four provinces, the main sediment sources of each province are discussed. The results show that province I covers
the estuary area of the Kolyma River and the Indigirka River. The sediments are mainly composed of silt and sandy
silt, and characterized by higher content of SiO,, TiO,, Zr and low content of other elements. The ratios of La/Th
and Zr/Hf reach the maximum in the four sedimentary areas. Illite is dominant which accounting for 70% of the
whole clay minerals. This area is strongly influenced by terrestrial sources from the Kolyma River and the Indi-
girka River. Province II is located in the middle of the East Siberian Sea, where the sediments are generally silt and
mud. The content of MnO, Ba, and Ni are relatively higher. La/Th and Zr/Hf ratio are slightly lower than that in
Province 1. Clay minerals composition is similar to Province I. The sediments in this area are mainly fine-grained
derived by rivers, which are also influenced by sea ice process. As the distance increasing offshore, the content of
marine authigenic components begin to increase. Province III is located in the northern East Siberian Sea, and sedi-
ments there are mainly mud. Elements such as Al,O,, K,O, V, Li reach the maximum value in this area. The La/Th
and Rb/Th ratios are similar to those in the Province II. The content of illite is the lowest, semctite and kaolinite
reach the maximum (>10%). Fine-grained sediments in this area are probably influenced by Atlantic waters and the
Beaufort Gyre. Province IV is located in Chukchi Sea where the sediments consist of silt and sandy silt. Elements
are characterized by higher contents of CaO, P,0O;. The ratios of Rb/Th, La/Th and Zr/Hf are the minimum values,
the content of chlorite reach peak (>20%). Sediments in this area are significantly influenced by the Pacific inflow

water.

Key words: sediment source; clay mineral; major and trace elements; East Siberian Sea; Chukchi Sea
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