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We re-introduce the Mars Evolution Code (MEC; Manning et al., 2006), a framework for models of Martian atmospheric evolution.  MEC is an articulated 1-D globally-averaged climate model, currently running CO2, and the two nitrogen isotopes.  We employ MEC as a tool for understanding Late and Early Mars, through the “lens” of the nitrogen cycle.  The nitrogen cycle on Mars is driven by the impact process.  Atmospheric cratering chemically fixes atmospheric nitrogen, and surface impacts decompose nitrates back into N2.  Generally, Early/Late Mars is dominated by nitrate formation/decomposition.  The nitrogen cycle is nested within the other processes affecting each atmospheric constituent; delivery, escape, and outgassing – of which only escape is fractionating.  We use MEC to follow the isotopes of nitrogen to investigate the conditions on Early and Late Mars that can explain the current molar content and isotopic ratio of N2.  We find that Log10 nitrate inventories of ~18 are required having primitive isotope ratios, implying that nitrogen comprises about 1.6% by mass of the top two meters.   As a moderate source of nitrogen, about an order of magnitude less than the current escape rate, there must be a substantial frozen CO2 inventory today.  During periods of high obliquity, high atmospheric pressures would restrain nitrogen escape, allowing impact decomposition to increase the molar content of the atmosphere over time-scales of about a billion years. 
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