
Supplementary Figure 1: Model results, boundary-parallel velocity, boundary-normal velocity and friction angle (representation of strain localisation) for a pre-existing fault strength of  = 10° with the depth to the top of the fault zone varied from being at the surface to 2000m b.s.l.  

Supplementary Figure 2: Model results, boundary-parallel velocity, boundary-normal velocity and friction angle (representation of strain localisation) for a pre-existing fault strength of  = 15° with the depth to the top of the fault zone varied from being at the surface to 2000m b.s.l.  

Supplementary Figure 3: Model results, boundary-parallel velocity, boundary-normal velocity and friction angle (representation of strain localisation) for a pre-existing fault strength of  = 20° with the depth to the top of the fault zone varied from being at the surface to 2000m b.s.l.  
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Supplementary Figure 4: A – The friction angle at the surface above a pre-defined Alpine Fault weakness extending to 2000 m b.s.l. B – Plunge of 2 on a horizontal slice at sea-level through the model shown in A. Blue: 2 is near horizontal. Red: 2 is near vertical. C-F: Stereonet plots showing the stress state within regions outlined by the white boxes. C A near pure thrust segment close to the range front. D: A strike slip segment where motion is partitioned between here and the thrust segment shown in G. E: An oblique thrust segments close to the range front. Whataroa-model fault which forms as an oblique sinistral strike-slip structure along the western edge of the Whataroa valley.

