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Scholarly and Professional Activities: 

I model deformation of continental lithosphere, particularly along active plate boundaries. My currentfoci are the dynamics of the earthquake cycle along transform plate boundaries, and whether different aseismic processes (such as aseismic fault slip or viscoelastic relaxation of subsurface bodies) may be distinguished based on patterns of transient surface deformation. An understanding the mechanics ofinterseismic deformation is a pre-requisite for characterizing (1) forces that drive and resist motion of tectonic plates, and (2) stresses in the continental lithosphere. I am just beginning to apply suchmodeling to the Cascadia subduction zone, and to investigate models of deformation over multiple earthquake cycles. I also invert coseismic surface displacements for fault slip, using realistic elastic Earth models. The goals of this modeling are to provide a correct starting point for my postseismic deformation studies, and to better characterize how faults break during earthquakes, which may place limits on stresses (and hence rheologies) in the middle crust. My research in this area suggests that geodetic estimates of earthquake energy release from large strike-slip earthquakes are are often up to 50% too low, because

most inversions of geodetic data for fault slip assume that the Earth is elastically homogeneous. The most important contribution in the past year or two is developing a conceptual model of the North Anatolian Fault Zone (NAFZ) which is consistent with the observed deformation around the fault during and between large earthquakes (taking into account the variation in strain around the fault with time between earthquakes). This is based on an analysis of my numerical models of deformation around the fault over various time scales, and will be supplemented by my upcoming work (this summer) on postseismic deformation from 1999 to 2004, from the 1999 Izmit and Düzce earthquakes. This research suggests that the classic plate tectonic view (i.e., that the lithosphere is essentially rigid and that relative motion of plates or tectonic blocks is concentrated around faults) is appropriate for central Anatolia. I plan to investigate whether this holds for other transform plate boundaries where earthquakes have occurred recently and abundant geodetic and geophysical observations are available (e.g., the Eastern California Shear Zone).
