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Glass spherules 150 to 300 micrometers in diameter, formed by impact melting, are abundant in lunar  soil samples. With sufficient sensitivity, 40Ar/39Ar dating of these spherules can provide a wealth of new information on the cratering history of the Moon. The inability to date sufficient numbers of craters has limited our knowledge of lunar cratering rates over the last 3.5 Gyr to an interpolation between the ages of three craters: Copernicus, Tycho and Autolycus. The ages of Copernicus and Tycho are based on correlations to features found at Apollo landing sites (Ar-Ar dating of gray glass found at Apollo 12 and cosmic ray exposure dating of the fresh surface of a boulder dislodged in a debris slide at Apollo 17). The age of Autolycus is based on a similar correlation, and furthermore, its placement in lunar stratigraphy is in question. Spherules from Apollo 11, 12, and 14 are compositionally similar (with some exceptions) to the locally exposed rocks, suggesting that the majority of them were formed by relatively small impacts proximal to the collection localities. A general correlation is observed between the initial Ar/Ar ratios (determined from isochron regressions) and spherules' ages. This may be due to a long-term variation in the solar wind isotopic composition and/or the cumulative effects of cosmogenic argon. Spherules from the Apollo 14 mission (Fra Mauro Formation) are most feasible for Ar/Ar dating as they are enriched in potassium by a factor of 5-10 compared to those from other Apollo landing sites. Fifty-one Apollo 14 spherules yield Ar/Ar isochron ages that range from 0 to 4 Ga with errors that range from +/- 10 to 150 Ma. The distribution of ages may be episodic, although additional data are required to substantiate this. The frequency of spherule ages yields an ancient cratering rate (2-3 Ga) that is about twice the recent cratering rate (0-1.5 Ga). This conflicts with the commonly made assumption of constant cratering rate over this time interval. These results should reflect mass flux history of the inner solar system including Earth.  

