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Over the course of Mars’ history, the wind has played a major role in both sculpting the landscape and recording the planet’s climate variations. Bedforms (e.g. dunes, ripples) in some locations appear to be actively migrating today; others are considered inactive. Although it is agreed that many stabilized aeolian features were once active under different climatic conditions, it is not known how old most aeolian bedforms are or what conditions are required to remobilize them. The only well-constrained ancient period of bedform migration has been identified for coarse-grained ripples in Meridiani Planum, which are thought to have last been mobile in the period ~50-200 ka. It has been proposed that changes in Mars’ orbital state prior to ~50 ka may have influenced wind speeds enough to account for this shift in aeolian activity. At present, Meridiani Planum receives maximum insolation during local (southern) summer and minimum insolation during local winter. In the past 400 ka, the local season of maximum insolation has varied throughout the year, depending on the combination of orbital eccentricity, obliquity, and Ls of perihelion. We have run the NASA Ames Global Climate Model (version 2.1) under four different orbital configurations from the past 400 ka: those producing maximum insolation during summer solstice (i.e., present-day), winter solstice, autumnal equinox, and vernal equinox. In these four cases, the overall direction of potential sand flow does not vary greatly from one set of orbital states to another, but the total potential sand flux changes by nearly an order of magnitude. Further investigation with a mesoscale model will produce more detailed results.
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