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Since early, formative epochs, the dominant process affecting the geology of asteroids has been impacts, chiefly by other asteroids and smaller projectiles ranging down to dust. The size distribution, approximated by a power-law, is in fact rather complex with wave-like manifestations for rather large bodies due to the numbers of much smaller bodies. Until the past decade, there was no information about the smaller projectiles. Now we have spacecraft images of Gaspra, Ida, Mathilde, and Eros which reveal an amazing variety of crater populations. This review will emphasize the diverse response of these bodies to impacts, and the variety of inferred histories. Gaspra is undersaturated by impacts, except at the smallest sizes, suggesting that it is either (a) very strong (i.e. metallic) and/or (b) comparatively recently been formed from its parent. Ida is approximately saturated with craters, may be a rubble pile dominated by two large components, and shows evidence of comparative- ly recent cratering, which has revealed "fresh" material that has not yet had time to space-weather to maturity. Mathilde's shape is dominated by an "oversaturation" of huge craters, unlike other small bodies previously studied; presumably, Mathilde's underdense composition and structure gives rise to these unexpectedly large, well preserved craters. Eros, which was presumably cratered while it was in the main asteroid belt, resembles Ida, except that there is evidence that it is not a rubble pile.  However, at higher resolutions than were achieved for any other asteroid, the crater population diverges from expectations of lunar-like saturation. Craters several meters in diameter are undersaturated by factors of hundreds; instead, the surface is covered with boulders and rocks. The fascinating surface geology of Eros, revealed during NEAR's final descent to the surface, cautions us that many of our assumptions about processes affecting asteroid surfaces need to be re-examined.

