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Element and iron isotope variations of
loess from the Chinese Loess Plateau
and its implications for upper
continental crust composition
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The average composition of loess is an ideal candidate to
constrain the upper continental crust (UCC) composition, the
knowledge of which is the starting point to understand different
reservoirs on the Earth and to trace mass cycling. Iron as the
second most abundant metal on the Earth, its isotope has been
widely used to understand iron cycling.

The Chinese Loess Plateau (CLP) is the thickest and most
extensive loess deposit on the Earth, with expansive surface-
exposed source rocks of varying origins and ages. We
systematically analyzed major and trace element contents and
iron isotopes of loess and palacosol samples from seven classic
sections of the CLP. Almost all the elements in loess (including
soluble elements, e.g., Rb and Cs) are well conserved during
weathering, transport, and deposition as evidenced by their
correlations with La or Al,O;, which are possibly hosted or
absorbed in fine-grained mineral particles (e.g. mica, and clay
minerals). Thus, it is ideal to take iron isotope compositions of
the CLP loess to estimate the UCC iron isotope composition.
More importantly, the CLP loess samples exhibit elevated CaO
contents and have abundant carbonates.

Unlike previously reported constant §°°Fe value (0.09% =+
0.03%; 2SD), we found significant variations of 5°°Fe values
(+0.048%0 to +0.241%0) across six CLP sections. For coarse
grains (GT32 > 26%), 6°°Fe values increased with decreasing
GT32 values and increasing Th/U ratios, reflecting the effects of
grain-size sorting and oxidized condition of the provenance after
a short-distance transport. In contrast, fine-grained loess samples
(GT32 < 15%), well mixed after a long-distance transport, only
show correlations of &°°Fe values with CaO/AlLQ, ratios and
CaO content, which indicate the contribution of carbonate
inherited from source rocks. Thus, the average 5°°Fe value of
+0.099 + 0.035%0 (n = 9) for these loess samples can represent
the carbonate-bearing UCC iron isotope composition.
Considering lighter iron isotope compositions of carbonate, the
iron isotope composition of the UCC without carbonate should
be even heavier.
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