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Deep Life

« Seek and identify possible new carbon-bearing materials in Earth and planetary interiors

 Characterize the structural and dynamical properties of materials and identify their reactions and transformations at
conditions relevant to Earth and planetary interiors

« Develop, extend, combine, and exploit experimental tools to investigate carbon-bearing samples in new regimes of pressure,
temperature, and bulk composition

* Develop, extend, and improve databases and simulations of deep carbon material properties, reactions, and transport for
integration with quantitative models of global carbon cycling

« Establish open access, continuous information streams on volcanic gas emission and related activity

* Determine the chemical forms and distribution of carbon in Earth’s deepest interior

* Determine the seafloor carbon budget and global rates of carbon input into subduction zones

« Estimate the net direction and magnitude of tectonic carbon fluxes from the mantle and crust to the atmosphere

 Develop a robust overarching global carbon cycle model through deep time, including the earliest Earth and coevolution of
the geosphere and biosphere

* Produce quantitative models of global carbon cycling at various scales, including the planetary scale (mantle convection),
tectonic scale (subduction zone, orogeny, rift, volcano), and reservoir scale (core, mantle, crust, hydrosphere)

« Utilize field-based investigations of approximately 25 globally representative terrestrial and marine environments to
determine processes controlling the origin, form, quantities, and movements of abiotic gases and organic species in Earth’s
crust and uppermost mantle

« Implement the use of DCO-sponsored instrumentation, especially revolutionary isotopologue measurements, to discriminate
the abiotic versus biotic origin of methane gas and organic species sampled from global terrestrial and marine field sites

« Quantify as a function of temperature, pressure, fluid and solid compositions, and redox state the mechanisms and rates
of fluid-rock interactions that produce hydrogen (H,), abiotic forms of hydrocarbon gases, and more complex organic
compounds

« Integrate our quantitative understanding of the processes that control the origins, forms, quantities, and movements of
abiotic vs. biotic carbon compounds with quantitative models of global carbon cycling

* Determine the processes that define the diversity and distribution of deep life as it relates to the carbon cycle

* Determine the environmental limits of deep life

« Determine the interactions between deep life and carbon cycling on Earth
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