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ABSTRACT

Observations from NASA’s Surveyor spacecraft in orbit around Mars revealed what appeared to be recent fluvial erosion features on walls of certain craters.  The large-scale of some erosional features led to speculations attributing their formation to recent liquid flows. The presence of ephemeral liquid water on the surface of Mars has significant implications for exploration. However, persistence of liquids is virtually prohibited by low atmospheric pressure and temperature on Mars’ surface extending down to 1 km of the planetary crust that is thought to be below the freezing point of water.  Under certain circumstances on earth, the downslope motion of solids due to gravitational action can create erosional features that appear fluvial, but in reality are not.  Recent studies (e.g., Shinbrot et al. 2004, PNAS) have posed alternative hypotheses regarding the origins of these apparently recent erosional features in the absence of flowing liquid. These hypotheses include: frost heave, groundwater pirating or sapping, and flows of dry granular materials.  We focus on two complementary aspects: the unlikely existence of   liquid on or near the surface of contemporary Mars, followed by a phenominological examination of the potential for formation of small scale erosional features due to dry mass flows.  This examination will focus on erosional processes, particle kinematics, and the role of the atmosphere in particle transport, drag, and deposition.
