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Geological observations and impact crater size-frequency distribution data strongly suggest that during the Late Amazonian, a significant part of the mid-to-high latitudes in both hemispheres was covered by regional snow and ice deposits, preserved today beneath pedestal craters, and that local depressions, primarily impact craters, were the sites of significant ice accumulation, and preservation beneath a residual debris cover observed in concentric crater fill (CCF). We address the following questions: 1) What thickness is required to initiate ice flow on a flat, inter-crater area under Late Amazonian conditions? For a temperature of 215 K low surface slopes (~1o) typical of the flat inter-crater terrain require 800-1000 m to initiate flow. Only for considerably larger surface slopes (>5o) is there any significant flow for 200 m. Even at slopes as high as 20o, 50 m only yields 0.3 mm/yr. A temperature of 225 K increases all velocities by a factor of 4, reducing the threshold for 200 m to 3.5o. A further increase to 235 K reduces the necessary slope to 2.2o, but 100 m thick ice still requires >5o to generate 1 mm/yr.     2) Could the current Pd mean thickness value (~50 m) be the remnant of equilibrium flow? Pd, perched craters, and excess-ejecta craters suggest it was a transient, relatively thin ice-rich layer that deformed as it covered and flowed into the crater depressions. Estimates of the volume of the Pd-defined layer are close to the known volumes of the polar caps that are the source of moisture for the high-obliquity mid-high latitude precipitation. The transient layer is “supply-limited” in that when the cap is exhausted, the source is removed, and deposition ceases even if the obliquity is still high. 3) What slopes are required to initiate ice flow under Late Amazonian conditions and where is this most likely to occur geologically?  Significant flow of thin ice at Amazonian temperatures can only occur for relatively steep slopes. Crater-wall slopes correlate strongly with crater size, with slopes from 10-30o. These slopes would easily provide significant flow, even for layers < 200 m. 4) What was the nature of ice cover and glaciation during periods of maximum ice accumulation in the late Amazonian? Subjecting a 1D flowband ice sheet/debris transport model to a climate driven by an obliquity scenario with repeated cycles of ice-layer formation during the time when the Pds formed, we find that even at cold temperatures ice is transported into the crater, resulting in thicker ice there and thinner ice on the slopes and inter-crater terrain. During periods of negative surface-mass balance, not all of the ice in the crater may be removed and the crater can fill with ice and transported debris. The start-and-stop nature of the forward motion of the ice dictates that the transported debris layer will not be uniform in thickness and it can form concentric ridges similar to those observed in the CCF. 






