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            Abstract
One of the most powerful features of plate tectonics is that the known plate motions give insight into both the locations and average recurrence interval of future large earthquakes on plate boundaries. Plate tectonics gives no insight, however, into where and when earthquakes will occur within plates, because the interiors of ideal plates should not deform. As a result, within plate interiors, assessments of earthquake hazards rely heavily on the assumption that the locations of small earthquakes shown by the short historical record reflect continuing deformation that will cause future large earthquakes1. Here, however, we show that many of these recent earthquakes are probably aftershocks of large earthquakes that occurred hundreds of years ago. We present a simple model predicting that the length of aftershock sequences varies inversely with the rate at which faults are loaded. Aftershock sequences within the slowly deforming continents are predicted to be significantly longer than the decade typically observed at rapidly loaded plate boundaries. These predictions are in accord with observations. So the common practice of treating continental earthquakes as steady-state seismicity overestimates the hazard in presently active areas and underestimates it elsewhere.
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                    Figure 1: 
                        Aftershock sequences following large earthquakes in different tectonic settings.
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Figure 2: 
                        Aftershock durations and fault loading rates for selected large earthquakes in different tectonic settings.
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The assessment of earthquake hazards within continents relies in large part on the assumption that the locations of small earthquakes in the historical record reflect continuing deformation that will cause future large earthquakes. However, this assumption is beginning to look suspect. As demonstrated by the Wenchuan earthquake of May 2008, faults with low recent seismicity are not immune from large earthquakes. And now Seth Stein and Mian Liu argue that many recent intraplate earthquakes are probably aftershocks of large earthquakes that occurred hundreds of years ago, so do not point to the location of future large earthquakes. Stein and Liu present a simple model predicting that the duration of aftershock sequences varies inversely with the rate at which faults are loaded. Thus the common practice of treating continental earthquakes as steady-state seismicity may overestimate the hazard in currently active areas and underestimate it elsewhere.
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