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Abiotic organic synthesis at sea-floor hydrothermal system conditions
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The most basic constituents of organic compounds are C, H, and O. The carbon content of
mid-ocean ridge basalt (MORB) magmas provides a measure of their minimum CO2 content.
The oxidation state of MORB melt requires graphite or diamond as the C source. Mass
balance shows that for an integrated melt fraction of 15 wt. %, 74 ppm of mantle
graphite/diamond will generate 1800 ppm CO2 in primary MORB magma. MORB magma is
highly reduced but contains dissolved CO2 and H20 concentrations above fluid saturation
before and during eruption. Magnetite crystallization from MORB melt generates H2 by
reduction of H20. H2 mixes with CO2 creating a fluid in a highly disequilibrium redox state.
Rapid flow experiments at seafloor hydrothermal system (SFHS) conditions show that
reaction of CO2 and H2 in the presence of magnetite forms methanol. Static experiments
show that aqueous methanol in smectite clay at SFHS conditions forms many complex
organic compounds, and the time dependence of compound synthesis correlates with the
collapse of the smectite clay layers. This series of processes may have occurred in a
prebiotic SFHS on Earth.
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