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Although ground ice is presently unstable at the site of the Byrne et al. (2009) craters, near-surface ice was exposed and is therefore present. Preliminary results of our one dimensional coupled heat and vapor diffusion model will be considered for the past 1 Myr. Simulations at these latitudes (~45ºN) show that significant ice fractions (>0.1) can form at higher obliquities and persist through the following low obliquity periods during 1.0>t>0.4 Ma. Although continual retreat occurs for the last 0.4 Myr (Bapst and Wood, 2011) it is relatively slow (due to the “borderline stable” setting that this ice occupies). These rates of retreat are comparable to those of Mellon and Jakosky (1995) but slower than those shown in Schorghofer (2010) (which simulated a case at 55ºN). In light of our results, we propose that the net flux of ground ice growth in these latitudinal bands is positive over the last 1 Myr (and by simple extrapolation, probably the last 5 Myr due to the similar variation in orbital elements). Results are most strongly dependent on atmospheric water abundance which we modeled after Chamberlain and Boynton (2007). If these are realistic, we suggest ice at these latitudes would be the norm, even having been in disequilibrium with the climate for the past few hundred thousand years. Simulations for 35°N do not exhibit present-day ground ice. The notion that the crater-excavated ice in Byrne et al. (2009) is strongly consistent with pure or excess ice does not necessarily rule out a diffusive origin. There are various mechanisms in which excess ice may form in a strictly diffusion-based growth scenario (e.g. ice lenses via thin film migration (Zent and Sizemore, 2011); long-term diffusion and thermal cracking (Fisher, 2005)).
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