SUPPLEMENTAL MATERIAL
Iterating the tectonic loading
	Previous studies using Boundary Element Method models of the region estimated the tectonic velocities and applied a velocity gradient across the San Andreas fault using blocks of elements each with uniform velocity, separated by discrete steps [e.g. Herbert et al., 2014; Fattaruso et al., 2014]. However, Poly3D prescribes the slip rate across the model base, rather than the displacement rate on the upper side of the base, often resulting in inaccurate approximations of the desired velocity. To correct for this, we implement an iterative technique following Stern [2016].
	The approach begins with a first estimate for the tectonic loading, following the approach of previous models, followed by a correction to improve the blocky gradient to a linear gradient across the San Andreas fault (sides labeled II on Figure 3). After the linear gradient is applied, we calculate a correction ratio from the output displacement rates to adjust the slip rate applied to each element along the outer ring of the model base. After each run of the model, we adjust the applied slip rate iteratively until the desired displacement rate along the upper side of the elements around the model boundaries is obtained. We use three iterations to smooth the boundary velocities to within 1% of the desired tectonic loading (Figure S2).
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Figure S1 – Regional map showing the complete modeled fault traces in models presented here. Dashed lines show the upper tiplines of blind faults.

Figure S2 - Displacements along the A) east model boundary patch and B) northeast model boundary patch with successive iterations. The northeast patch shows a linear gradient in the displacements, decreasing from the tectonic rate to the rate of the San Andreas fault. By the third iteration (red), displacements are generally within 1% of the desired displacements. 

