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Martelat et al. 2000







Shear wave splitting: 
fast S wave polarized // to the fault, strong delay times 



Wittlinger et al. Science 1998

McNamara et al JGR 1994
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Evidence of coherent crust-mantle 
deformation: Neoproterozoic 
wrench faults SE Brazil 

Heintz et al. EPSL 2003, 
Assumpção et al EPSL 2006



Evidence of coherent crust mantle deformation?
fossil wrench faults: the Great Glenn fault 

Hellfrich et al. 1995

McGeary 1989
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  Modeling of post-seismic strain: 

  uppermost mantle viscosity << predictions  

                 based on HT lab experiments 

  Clear seismic anisotropy signature, while 

   LT, high stress deformation of peridotites 

    weak CPO & anisotropy! 
Pollitz et al. 2001

New experiments: 
Olivine @ 900-800°C 
1-2 orders of 
magnitude weaker 
than predicted by 
extrapolation 
of HT power laws!  

Demouchy et al. 2009



At HT intrinsic strain softening processes not very effective… 

How to weaken a ductile fault?  
   • Magmas? Other fluids? 



Olivine CPO-induced mechanical anisotropy in the upper mantle:  
Strain weakening in torsion experiments 

Bystricky et al Science 2003 
Bystricky, pers. commun. 



• Effect of large earthquakes on strain localization in the ductile regime? 
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