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Organic matter of high molecular diversity is found in
terrestrial and extraterrestrial geological samples and invites
conclusions about extreme environments such as the Hadean
Earth and celestial bodies within the early solar system.
Meteorites not only consist of inorganic minerals and metal
phases, but also embody an immense diversity of carbon-based
molecules. The soluble organic matter of a diverse set of 44
meteorites was analyzed with Fourier transform ion cyclotron
resonance mass spectrometry (FT-ICR-MS). The data revealed a
distinction between hydrothermal background meteorites (i)
without short duration heating, (ii) moderate or (iii) intense short
duration heating, or (iv) long duration heating. Although the
identification of thermally altered meteorites based on CHOMg
compounds has already been shown [1], the here presented
discrimination is solely established on the compositional space of
CHOSMg compounds (CxHyMg1-2OzSi with x,y,z,i ∈ ℕ) [2].
CHOSMg compounds in these four groups especially differ in
amount of oxygen and sulfur per molecule as well as in
saturation. Furthermore, the presented data allows the prediction
of unknown samples to categorize them as one of the four
groups, which was successfully tested.

Following these lines, we would find CHOSMg compounds in
higher abundance in heated meteorites and in their respective
asteroid parent bodies. Their properties as organic molecules to
survive tremendous heat incidents underline their contribution to
our understanding of carbon speciation in harsh extraterrestrial
environments. Together with CHOMg and maybe other metal
containing organic compounds, they constitute a heat resistant
and durable form of organic compounds in meteorites.
Extraterrestrial organic carbon in the form of CHOSMg
compounds benefits from the thermostable characteristics to
survive in outer space and travel unscathed for long distances in
meteorites as carriers and might be ultimately contributors to the
emergence of life.
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