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A model is used to follow the growth and retreat of near-surface ice as a result of regolith-atmosphere exchange in response to Milankovitch cycles for three initial conditions: (i) No ice sheet, so that only pore ice forms, (ii) an ice sheet emplaced "a long time" ago, so it has reached equilibrium with the atmosphere, and (iii) a recent ice sheet that has not yet reached equilibrium at all latitudes. We explore the consequences of these assumptions for the present-day subsurface ice distribution and for the stratigraphy of the North Polar Layered Deposits (NPLD). The third of these scenarios is consistent with the most observational constraints. If only pore ice is present, the exchanged volume is very small compared to the NPLD.
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