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Background: A fundamental goal in cosmochemistry is
to understand the origin of water and volatile elements in
Earth-like planets and evolution of their atmospheres. Noble
gas considerations can complement other evidence, e.g.,
from diagnostic H and N isotopes [1-3]. (Giant) impacts
likely erased most signatures of a primary atmosphere but
also – combined with global magma oceans – led to early
degassing of mantle volatiles. Continued outgassing and the
addition of some incoming, volatile-rich chondritic or
cometary material replenished the terrestrial atmosphere
[1-4].
In addition to volatiles accreted during the “late veneer”, the
interior contains traces of primordially trapped volatiles [5-7].
These could have been incorporated directly from the nebula
gas, e.g. by ingassing from a thick atmosphere into a global
magma ocean [8], or were provided by the planetary building
blocks. The latter may be best represented by originally
chondritic material that was thermally or aqueously altered
to different degrees and potentially even differentiated.
Hence, the primordially trapped noble gas concentrations of
the various chondrite classes but also achondrites are
important parameters. To obtain these, members of all
meteorite classes must be analysed. The buildup of
radiogenic and cosmogenic noble gases, solar wind
incorporation in recent asteroidal regoliths and terrestrial
effects must be taken into account.
New Results: A large number of R, ungrouped C, CI and
CR chondrites were recently analysed at ETH Zurich [9-13,
this work]. At the symposium we will discuss correlations of
these results with parent body metamorphism, aqueous
alteration and terrestrial processing. We will present new
data for primordially trapped noble gas concentrations for
many meteorite classes and combine these with literature
data to define concentration ranges for these meteorites. The
ranges will be compared with terrestrial noble gas
observations to better understand the origin of terrestrial
volatiles.
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