Appendix S4. 

Elastic dislocation modelling of the Neyshabur fault

An estimate of the Neyshabur fault geometry is obtained using an elastic dislocation model to reproduce the topography created by slip on the fault, following the approach of King, et al., 1988 and Stein, et al., 1988; see Fig.S4. Although this approach does not account for topography created by interseismic deformation, the small <5 km wavelength of this fold compared with the higher >10 km wavelength of flexural deformation produced by gravity, erosion and sedimentation means we can ignore these effects over geological timescales (Benedetti, et al., 2000). Furthermore, we do not account for any postseismic deformation, which we assume is small relative to the coseismic signal (e.g. inclusion of the postseismic signal made only a small contribution to the total deformation for the 365AD earthquake in the Eastern Mediterranean, Shaw, et al., 2008). In our model, fault parameters are varied to produce a pattern of surface deformation which best fits a topographic profile across the fault. 
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Figure S4. (a) The likely fault parameters for the Neyshabur fault near Shori are determined using elastic dislocation modelling. Red dots show elevations extracted from SRTM data across the fault, which are normalized to values between 0 and 1 and have the regional slope removed (see inset for profile location). Different fault parameters are used to generate the topography resulting from a dislocation in an elastic half space (Okada, 1985), which best fits a normalized topographic profile across the fault. The black line shows the best-fitting model solution, which corresponds to a fault dipping north at 75°, and extending between 0.3–1.5 km depth. Plots (b-d) show the misfit and trade-off between different fault parameters (green is high misfit, purple is low misfit). Depth to the bottom of the faulting is given by Z​base, depth to the top of the faulting is Ztop, and dip is fault dip in degrees. The broad minimum in each case shows the fault parameters are poorly constrained (i.e. a large trade-off exists between the different parameters). Nevertheless, the dip is likely to be high (50–80°), and the depth to top of faulting (0.5 km) and depth to bottom (1 km) suggest slip occurs on a blind thrust ramp which splays out from the North Neyshabur fault to the north. We use a dip of 60° to calculate fault slip and shortening rates across this fault segment (see Table 3). Although this is a relatively high angle for a thrust fault, a similar dip was measured in the field along the North Neyshabur fault (Section 3.1) and Sabzevar faults (Fattahi, et al., 2006).
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