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Composition of the earliest ocean inferred from experimental reactions between
highly acidic subcritical fluid and crustal rocks
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To reproduce the formation process of the primitive ocean on Earth, a new
gold-coated hydrothermal reactor and experimental techniques were developed. Using the new
experimental methods, reactions between the subcritical atmosphere and the ﬁrimitive crusts were
simulated, which indicates that the composition of the primitive ocean in the early Earth was
clearly different from the modern equivalent and that the primitive ocean was enriched in cations
other than Na in contrast to the modern seawater. Furthermore, it was also revealed that the
composition of the primitive ocean varies depending on the composition of the primitive crust
(komatiite or basalt). In addition, it was previously suggested that the primitive ocean was
inappropriate as an environment of the emergence of life because the primitive ocean was strongly
acidic but our results implies that the pH value of the primitive ocean was near-neutral and
appropriate for the emergence of life on Earth.
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