An Emerging Taxonomy for Pre-biotic Volatiles in Comets: Astrobiological implications for Young Planets
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Icy planetesimals (comets) impacted Earth in vast numbers following catastrophic formation of the Earth-Moon system, largely replenishing Earth’s volatile inventory.  While delivering a significant fraction of Earth’s water, comets also contain a rich array of pre-biotic chemicals that would largely reach the surface intact if the in-falling body was small enough (<100 m).  These chemicals could provide a rich feedstock for formation of more complex species related to life.  The composition of volatile and refractory organics in comets is a primary database for evaluating their significance for astrobiology.  In recent years, considerable insights were gained through (increasingly complex) characterization of individual comets, with more than twenty-four volatile species detected and quantified.  A classification (taxonomy) of comets based on volatile chemistry is now emerging.  We will provide an overview of this taxonomy, relate it to formative processes in our Planetary System, and discuss its relevance to life’s origins.

