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The Moon represents the only “accessible” natural laboratory for hypervelocity impact cratering from which essential paradigms can be developed in support of Astrobiological objectives.  The impact melt sheets, finely comminuted ballistic ejecta, and compositional diversification produced by cosmic collisions across a wide range of kinetic energies and resulting impact crater sizes (ie, from mm-scale zap pits to multi-ring basins) is uniquely preserve on the Moon, with known properties such as target composition, gravitational acceleration, and in some cases absolute age.  Using the lunar cratering record and distribution as a quantifiable “chronometer” with which to better understand the “impact of impact” on the astrobiological evolution of Earth and potentially Mars presents an opportunity enabled uniquely by NASA implementation of the Vision for Space Exploration.  As an example, recent results from high resolution UV and visible wavelength imaging of the lunar crater Aristarchus from the Hubble Space Telescope suggests this ~40km complex crater on the NW near-side of the Moon is as young as Tycho, and that the fine component of its compositionally-distinctive ejecta may have unique compositional signatures.  NASA’s 2008 LRO Mission will increase our state of strategic knowledge of the lunar impact cratering record and potentially how it relates to issues central to astrobiology on the Earth and Mars.  LRO’s geometric characterization of the non-degraded population of impact features on the Moon, together with its sub-meter scale mapping of the Apollo landing sites (for impact flux assessments across 40 years) will allow improved modeling of the mechanics of the cratering process, and permit improved reconstruction of impact features on Mars.  With NASA’s MRO Mission soon to commence targeted high resolution observations of the martian cratering record, the linkages between Mars and the Moon will be further enabled.  The human return to the Moon offers a never-before-available opportunity to quantify key aspects of the lunar cratering process as it relates to such Astrobiological issues as the preservation of volatiles, the encapsulation of impactor volatiles within impact melts and allogenic breccias, and whether impact-melt hydrothermal alteration could ever have occurred in the context of lunar evolution.  As such, the Moon is an important natural laboratory for key aspects of the astrobiological exploration of the accessible Universe..

