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Atmosphere Approach: We designed custom sediment columns to simulate the martian subsurface environment. The column can be filled

with one of three compositional analog of martian regolith: Mars Mojave Simulant (MMS), Mars Global Simulant-1 (MGS-1), and a
version of MGS-1 with only the crystalline component (MGS-1 coarse) (Fig. 3). A tank of groundwater simulant is attached to the
bottom of the column, allowing for groundwater to be pumped into the base of the column. Valves on the side and top of the column
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Spectral, chemical, and mineralogical characterization before and after exposure to the fluid is helping guide protocol creation
for the longer column experiments. During full columns runs, which will begin next FY, temperature, pH, and redox potential probe
will be used to monitor conditions within the sediment as simulated groundwater is cycled through. Liquid and solid samples will also
be taken for chemical analysis, with ~5 mL of fluid will be extracted through each of the column ports throughout the experiment, and
the same volume of fresh groundwater then added back in. The concentration gradients of nitrate species and other ions will be
monitored through time by analyzing each fluid sample separately.

Our experiments apply state-of-the-art
terrestrial soil/subsurface characterization
techniques to the Mars subsurface
environments for the first time to study the
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