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Excess ground ice has been observed at several locations on Mars.  Excess ice cannot be cold-trapped from atmospheric water vapor; its presence implies either bulk deposition or in situ segregation of pre-existing pore ice. We have developed numerical simulations of climate and soil-ice interactions to place quantitative constraints on the growth of segregated ice lenses at the Phoenix landing site. The model distinguishes between initiation of an ice lens and the subsequent growth of the lens, which is directly limited by the rate of unfrozen H2O migration. We rigorously test for lens initiation, and make order-of-magnitude estimates of subsequent lens-growth rates.  To date, our simulations have produced three primary results: 1) Lens initiation – the unloading of particle-particle contacts by thermomolecular forces at a given soil horizon – may be a common process in the shallow Martian regolith. It is ubiquitous in our simulations and occurs at depths ranging from a few to 20 cm, at temperatures as low as 245 K. 2) In at least one soil, (Inuvik Clay), macroscopic lens growth (mm/sol) is possible at the Phoenix landing site in the past 104 years. 3) If and when they grow, Martian ice lenses have a distinct geometry from their terrestrial counterparts. On Earth, growing lenses draw liquid water upward from underlying pore spaces. In our simulations, growing lenses draw unfrozen water downward from pore spaces closer to the ice table and the ground surface.   Taken together, our results broadly support the interpretation of excess ice in the Dodo/Goldilocks trench as a segregated ice body produced by thermal cycling in the geologically recent past. 
COMMENTS TO THE PROGRAM COMMITTEE: I would encourage the committee to explicitly devote some period of time to discussing possible climate excursions that might be associated with large scale climate transitions, such as the redistribution of polar H2O to lower latitudes.   The theory implies that the largest volatile reservoirs on the planet regularly become unstable, and the resulting redistribution of cap ice may briefly but periodically alter the climate significantly.   
