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The residual south polar cap (RSPC) has been studied for over 50 Mars years with telescopes and for 22 Mars years with orbiting spacecraft.  During the span of spacecraft study the cap’s extent has varied by a few percent, but the basic outlines remain.  While recent high resolution imaging has shown continuing erosion of forms in the RSPC, there are year-to-year changes in its maximum extent.  The presence of competing effects has made predictions of the cap’s future, and inferences about its meaning for past climate changes uncertain.  We report study of the changes through Mars Year 30 (2011) observed by CTX, MOC, and HiRISE that illuminate different periods of erosion and deposition on the RSPC.  Different units in the cap erode at different rates, and show that there has been a period of over 100 Mars years when periods of 20-50 Mars years have distinct erosional and depositional character.  These timescales are not astronomical and may reflect feedback systems within the Mars dust and volatile cycle.

