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            Abstract
Slip on unfavourably oriented faults with respect to a remotely applied stress is well documented and implies that faults such as the San Andreas fault1 and low-angle normal faults2 are weak when compared to laboratory-measured frictional strength3. If high pore pressure within fault zones is the cause of such weakness, then stress reorientation within or close to a fault is necessary to allow sufficient fault weakening without the occurrence of hydrofracture4. From field observations of a major tectonic fault, and using laboratory experiments and numerical modelling, here we show that stress rotation occurs within the fractured damage zone surrounding faults. In particular, we find that stress rotation is considerable for unfavourably oriented â€˜weakâ€™ faults. In the â€˜weakâ€™ fault case, the damage-induced change in elastic properties provides the necessary stress rotation to allow high pore pressure faulting without inducing hydrofracture.
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                    Figure 1: 
                        Field data showing the variation in microfracture density within the fault damage zone.
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Figure 2: 
                        Variation of measured elastic properties with increasing microfracture damage in Westerly granite.
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Figure 3: 
                        Variation of elastic properties, principal stress orientation and the mean stress as a function of distance within the fault damage zone.
                      [image: ]


Figure 4: 
                        Mohr diagram illustrating the stress rotation within the damage zone.
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        Editorial Summary
Rotation at faults
An early finding of the San Andreas Fault Observatory at Depth (SAFOD) project, currently drilling an inclined borehole across the San Andreas Fault Zone to a 4-km depth, is that stress is rotated in the vicinity of the fault zone. Why this should occur here and at other similar 'weak' faults is not yet clear. A new model to help explain the phenomenon has been developed, based on field structure data of a large fault zone, lab measurements of rock elasticity, and numerical modelling. The model suggests that stress is re-oriented around faults by the change in rock elasticity resulting from microscale damage produced by the fault.
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