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Planetary Atmospheres during accretion of Terrestrial Planets
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Abe & Matsui (JGR, 1986) presented the first coherent model of accretion and nature of
the atmosphere on early Earth. Since that time they and others have presented
increasingly sophisticated models. This talk will address current thinking on the
process, and the early, thick atmosphere on Earth.

Much of the information comes from meteorites, including some from Mars, which
provides information on a smaller but somewhat Earth-like planet. Most information
comes from primitive carbonaceous chondrites.

Information on early planet history comes form short-lived radioisotopes.

Chondrules formed from a melt in which peak temperatures exceeded 1575°C but were
molten for only minutes and require cooling rates of 100 to 1000°C/hour. Chondrule
formation was taking place 2 million years after Calcium Aluminum-rich Inclusions
formed.

The time of core formation on Earth is thought to be caused by the giant impact that
formed the Moon at 40 - 50 Myr.

Atmospheric pressure on early Earth is thought to be approximately 130 MPa.



Models of the early atmosphere under these conditions show it is rich in CO and H2

with smaller amounts of CH4, H20 and COZ2. Graphite snow may occur in the upper

atmosphere.
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