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Lost iron during serpentinization 
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Earth's lithospheric mantle is characterized by hydrated 

peridotite with the existence of sea water on Earth, generating 
ubiquitous serpentinites beneath oceanic crust and on the 
bottom of forearc mantle wedge. The associated release of 
molecular hydrogen (H2) and methane (CH4) could provide 
the metabolic energy and raw materials to support microbial 
communities, potentially contributing to the origin and 
evolution of early life on Earth[1-2]. However, availability of 
nutrients, such as iron, during serpentinization could be the 
limitation for development of life. Furthermore, whether iron 
can be mobilized during serpentinization is still controversial 
[3]. By compiling the geochemical composition of global 
serpentinites, including both forearc and abyssal serpentinites, 
we here show that both kinds of serpentinites show higher 
Mg# [Mg/(Mg+Fe)] than their peridotite protolith, suggesting 
considerable iron lost during the transformation of peridotites 
to serpentinites. We then turn to iron isotope systematics of a 
set of mantle wedge serpentinites from eastern China, which 
exhibit heterogeneity of iron-rich minerals within various 
length-scales. A remarkable positive correlation between 
 d56Fe and Mg# is observed, consistent with iron lost in the 
form of isotopically light ferrous. Thus, the lost iron during 
peridotite hydration potentially supplies iron nutrients for 
early Earth biological community. 
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