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Origins of Sea Water on the Earth
Masahiro IKOMA" " and Hidenori GENDA"

Abstract

O O Although the mass of oceans on the Earth is a tiny fraction] 0.023 wtO Oof the bulk Earth
mass, the existence of oceans is sufficient to distinguish the Earth from the other planets in the
solar system. Water is essential for the origin and evolution of life, the stability of the surface
environment, and the evolution of the planetary interior. At present, we have no definite an-
swers to fundamental questions about the origins of water on the Earth. The process by which
water was supplied to the Earth is thought to be closely related to the dynamics of the solar sys-
tem. Because of several uncertainties about the planet formation process[] the position of the
snow line in the solar nebula, the lifetime of the nebula gas, the timing of the formation of Jupi-
ter, etc.[] the origins of the Earth's oceans are still much in question. In this paper, we describe
several possible sources of the Earth's water in the solar system and possible processes by which
water was supplied to the Earth. Within the context of the modern theory of planetary forma-
tion, we discuss several scenarios for the origins of the Earth's oceans.
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Fig. 10 Water contents of carbonaceous chondrites
0 CCO ordinary chondrites] OC[] enstatite
chondritesd] EC and the Earth, including
water in the interior, as functions of helio-
centric distance] data from Raymond et al.
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lower and upper horizontal lines are the solidus and liquidus of silicate, respectively.
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