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Graphite-melt equilibrium during mantle melting: Constraints on CO2 in MORB
magmas and the carbon content of the mantle
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Volatile content in mid-ocean ridge basalt (MORB) magmas erupted on the seafloor is
measured by analyzing the resulting MORB glass.

The volatiles are rich in CO2 due to it's very low solubility compared to H20, and
because the melt was oversaturated in fluid before eruption.

Knowledge of volatile content and Fe3+/Fe2+ in MORB allows calculation of oxygen
fugacity (fO2), which determines the CO2/CO ratio in the exsolving fluid.

Working backward from the MORB glass composition allows modeling of the magma
history from initial melting, to fractional crystallization on ascent, and in the ridge axis
magma chamber.

The results from the quantitative model strongly suggest that the MORB magma source
region was saturated in diamond/graphite.

This allows estimation of the total production of CO2 by MORB, which if it has been
constant for the last 3 billion years would account for the estimated CO2 abundance in

the atmosphere, oceans and carbonate rocks on Earth.
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