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To estimate the chemical composition of a rocky
planet in orbit around a star, we need observations of
the elemental abundances of the star, and we need a
good model of the devolatilization of the pre-stellar
nebula that produced the rocky planet. Our main goal
is to establish a fiducial model of the chemical rela-
tionship between a rocky planet and its host star.

To first order, the Earth is a devolatilized piece of
the Sun. It is likey that rocky exoplanets are devolati-
lized pieces of their host stars. To develop this idea and
to quantify the devolitilization that leads to rocky plan-
ets, the elemental abundances of bulk Earth and proto-
Sun are essential. Here we present concordance esti-
mates (with uncertainties) of the elemental abundances
of bulk Earth derived from a variety of Earth obser-
vaions and models. We report new estimates of proto-
solar abundances by combining current best estimates
of solar photospheric abundances and CI chondritic
abundances.

Using these two sets of elemental abundances, we
quantify the Earth-to-Sun abundance ratios as a func-
tion of 50% condensation temperatures of elements
[1], as shown in Figure 1. The yellow pattern is the
normalized protosolar abundances, and the blue slope
is the devolatilization of solar nebula that produced the
Earth. The variables associated with the devolatiliza-
tion pattern have important cosmochemical
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implications. The slope suggests that Earth accreted
matter from the solar nebula over a wide range of tem-
peratures and continued its fractionation and loss of
primordial material over its accretionary history. The
temperature at which the slope intersects the yellow
horizontal region probably represents the highest tem-
perature in the solar nebula experienced by material in
the feeding zone of the Earth.

We will discuss the strong depletion of life-critical
volatile elements (H, C, N, and O) and other depletion
mechanisms pertaining to noble gases. The devolati-
lization that dominantly acted on Earth’s material
worked on meteoritic parent bodies as well but pro-
duced less devolatilization.
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latilization that leads to rocky
planets like the Earth. The x
axis is the 50% condensation
temperature [1]. The y axis is
the Earth-to-Sun abundance
ratios. The inset box in the low-
er right is a blow up of the re-
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gion within the dashed lines.
The blue triangle in the box is
1010 the critical  devolatilization
temperature that marks the
boundary between depleted and
non-depleted elements of the
Earth relative to the Sun. Pre-
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