Accepted Manuscript

Journal of

) Asian Earth Sciences
Full length article oty ot oo S

Element mobilization and redistribution under extreme tropical weathering of
basalts from the Hainan Island, South China

Ke Jiang, Hua-Wen Qi, Rui-Zhong Hu

PIL: S1367-9120(18)30054-3

DOI: https://doi.org/10.1016/j.jseaes.2018.02.008
Reference: JAES 3414

To appear in: Journal of Asian Earth Sciences

Received Date: 26 October 2017

Revised Date: 8 February 2018

Accepted Date: 11 February 2018

Please cite this article as: Jiang, K., Qi, H-W., Hu, R-Z., Element mobilization and redistribution under extreme
tropical weathering of basalts from the Hainan Island, South China, Journal of Asian Earth Sciences (2018), doi:
https://doi.org/10.1016/j.jseaes.2018.02.008

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.jseaes.2018.02.008
https://doi.org/10.1016/j.jseaes.2018.02.008

Element mobilization and redistribution under extreme tropical weathering of
basalts from the Hainan Island, South China

Ke Jiang *°, Hua-Wen Qi ®*, Rui-Zhong Hu ?

% State Key Laboratory of Ore Deposit Geochemistry, Institute of Geochemistry,
Chinese Academy of Sciences, Guiyang 550081, China
® University of Chinese Academy of Sciences, Beijing 100049, China

Email address: gihuawen@vip.gyig.ac.cn

Abstract

Chemical weathering of rocks has substantial influence on the global
geochemical cycle. In this paper, the geochemical profile of a well-developed basalt
weathering profile (>15m thick, including soil, saprolite, semi-weathered rock and
fresh basalt) on the Island of Hainan (South China) was presented. The soil and
saprolite samples from this profile are characterized by high Al,O3; and Fe,Os;
concentrations (up to 32.3% and 28.5%, respectively). The mineral assemblage is
dominated by kaolinite, Fe-oxides/-hydroxides and gibbsite (or boehmite), indicating
extensive desilicate and ferrallitic ~weathering. The acidic and organic-rich
environment in the soil horizon may have promoted elemental remobilization and
leaching.

The strongest SiO, depletion and Al,O3 enrichment at about 2.4m deep indicate
that the main kaolinite  hydrolysis and gibbsite formation occurred near the
soil-saprolite interface. The mild Sr reconcentration at about 3.9m and 7.1m deep may
be attributed to < secondary carbonate precipitation. Mn-oxides/-hydroxides
precipitated at 6.1m deep, accompanied by the strongest enrichment of Ba and Co.
Uranium is mildly enriched in the middle part (about 7.1m and 9.1m deep) of the
weathering profile, and the enrichment may have been caused by the decomposition
of uranyl carbonates or the accumulation of zircon. Immobile element (i.e., Zr, Hf, Nb,
Ta, Th and Ti) distributions at different depths are mainly controlled by secondary
Fe-oxides/-hydroxides, and follow the stability sequence of Nb =~ Ta~ Th >Zr = Hf
>Ti. The limited thickness (~15cm) of the semi-weathered basalt horizon at the
rock-regolith interface (15.28m deep) suggests that plagioclase and pyroxene are
readily altered to kaolinite, smectite and Fe-oxides under tropical climate. The marked
enrichment of transitional metals (such as Cu, Zn, Ni, and Sc) along the rock-regolith
interface may have associated mainly with increasing pH values, as well as the
dissolution of primary apatite and formation of secondary phosphates. Our findings
highlight the importance of secondary phosphates in the redistribution of transition
metals, and in the possible Mg, Cu, and Ni isotopic fractionation under extreme
weathering of basalt in tropic climate.
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