 During the first hour or so after an animal rests following a behavioral episode, the replay of patterns of neural ensemble activity that were expressed during the behavior can be detected in widespread brain areas.  It is believed that this stored-trace reactivation contributes to a memory consolidation process whereby certain memories for specific experiences become incorporated into the brain's generalized knowledge base, possibly in a manner that is independent of a functional hippocampus. Broadly speaking, trace reactivation is coherent over widespread areas of neocortex and hippocampus as well as some subcortical areas, but the fine temporal details of the interactions among these areas are only beginning to be revealed. Trace reactivation occurs in hippocampus during brief, ~100 msec, events called sharp-wave-ripples (SPW). In medial prefrontal cortex, reactivated traces of temporal sequences appear predominantly during periods in which the cortex exhibits frequent down-to-up state transitions.  During these periods, segments of memory sequences that occupied about 10 seconds of real time are compressed into 1-2 sec packets. Classical consolidation theory predicts that memory trace reactivations are first initiated spontaneously in the hippocampus, whose output orchestrates reactivation over distributed neocortical modules.  Evidence both for and against this prediction will be discussed. 


