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Fig. 1

Control of iron isotope fractionation in siliceous rocks (from reference [59])
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The force constant of Fe** shows an abrupt change between 65 wi% and 75 wt% of SiO, content (Fig. 1a), which can partly explain the rapid increase of 5°°Fe

values of silicate rocks above 70 wt% SiO, content (Fig. 1b); in b, gray circles are points drawn from literature data, red curves are calculated using rhyolite-

MELTS simulation for the fractional crystallization of andesite melt, and blue dotted lines show the isotopic evolution of the residual melt
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The force constant measurements are function of the redox state of iron (data from references [59, 86]); at high temperature equilibrium, iron isotopic fractiona-

tion is directly proportional to the force constant; 1 000 In =2 904<F>/T*
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Fractionation effect of iron isotope during magmatism and its indication of
submarine basalt formation process

Guo Zehua ?, Zhai Shikui?, Yu Zenghui 2

(1. College of Marine Geosciences, Ocean University of China, Qingdao 266100, China; 2. Key Lab of Submarine Geosciences and Pro-
specting Techniques, Ministry of Education, Qingdao 266100, China)

Abstract: Fe is the most abundant variable-valence element in igneous rocks, and is also an important mineralizing
element, mainly in the solid (mineral) and liquid (fluid) phases in Fe** or Fe’" valence state, and participates in mag-
matic processes and various mineralization throughout. With the development of test analytical techniques (e.g.
MC-ICPMS), the analysis of non-traditional stable isotope compositions such as Fe has become possible and has
been successfully applied to the study of important geological processes such as magma source tracing, tracing of
crystallization evolutionary processes and mineralization analysis in the last decade or so. Based on the analysis of
the fractionation effect of Fe isotopes during magmatism, this paper summarized the latest results of Fe isotope
composition studies in tracing the action of seafloor basaltic magmas (MORB, OIB, IAB and BABB, etc.) and dis-
cussed the main problems in the application of Fe isotope composition in tracing the action of seafloor magmas.
The results of the comprehensive analysis show that the Fe isotope fractionation effect in igneous rocks is influ-
enced not only by the processes of partial melting of magma source material, magma diffusion, fluid exsolution and
crystallization differentiation, but also by the assimilation of surrounding rock material and seafloor alteration.
Since Fe isotope analysis techniques (methods) have yet to be further refined, and the available data are limited and
need to be screened for artifacts, caution is still needed when using Fe isotope compositions to analyze or recover
magmatic sources and processes. It is urgent to establish a complete and reliable Fe isotope tracing system, which
requires the recent work to select as many suitable samples as possible representing different tectonic environments
and different rock types, to obtain (accumulate) more fine analytical data of original (unmodified or altered)
samples, and to pay attention to the combination or mutual corroboration of multiple data in the process of using Fe

isotope tracing for seafloor magmatism.

Key words: iron isotope; fractionation effect; isotopic tracing; submarine magmatism


http://dx.doi.org/10.1016/j.epsl.2015.09.036
http://dx.doi.org/10.1016/j.gca.2018.08.046

	1 引言
	2 Fe同位素组成及表达方式
	3 岩浆作用过程中Fe同位素的分馏效应
	3.1 部分熔融过程中Fe同位素的地球化学行为
	3.2 熔体演化过程中的Fe同位素分馏
	3.2.1 流体出溶
	3.2.2 扩散
	3.2.3 分离结晶
	3.2.4 同化外界物质
	3.2.5 海底蚀变对Fe同位素组成的影响


	4 海底玄武岩中Fe的同位素组成
	5 Fe同位素在示踪岩浆过程中存在的主要问题
	6 研究工作展望

