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How the Earth’s continental crust was formed in the 
Hadean eon is a subject of considerable debates [1-4]. For 
example, shallow hydrous peridotites [2,5], in particular the 
Hadean Earth’s serpentinites [6], are potentially important 
ingredients in the creation of the continental ptoto-crust, but 
the mechanisms of this formation remain elusive.  

In this work, experiments to explore serpentinite-basalt 
interaction under conditions of the Hadean Earth were 
conducted. Kinetic runs lasting 0.5 to 48 hours at 0.2 to 1.0 
GPa and 1250 to 1300°C reveal dehydration of serpentinite 
and release of a Si-Al-Na-K-rich aqueous fluid. For the first 
time, generation of heterogeneous hydrous silicic melts (56 to 
67 wt% SiO2) in response to the fluid-assisted fertilisation 
and the subsequent partial melting of the dehydrated 
serpentinite has been discovered. The melts produced at 0.2 
GPa have compositions similar to those of the bulk 
continental crust [2,3]. These new findings imply that the 
Earth’s sialic proto-crust may be generated via fluid-assisted 
melting of serpentinized peridotite at shallow depths (≤7 km) 
that do not require plate subduction during the Hadean eon. 
Shallow serpentinite dehydration and melting may be the 
principal physico-chemical processes affecting the earliest 
lithosphere. 
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