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Thermal structure of slabs 
  oblique convergence & arcuate trenches 

EQ sensitivity to thermal structure 
3D flow around/near slab edges 
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Bengtson and van Keken, in prep. 

Two simple 3D geometries 



3D generalization of 2D benchmark (van Keken et al., 2008) 

What is the best choice 
for 2D cross section  
in the case of oblique  
subduction? 

Vx < Vs 
γ > γ’	




Oblique convergence in 3D: which 2D cross section is appropriate? 
 
Angle θ = 60 degrees; isoviscous 

 T (C) at slab depth:  60 km   100 km  200 km 
3D results    442   614   747 
2D trench normal   439   613   746 
2D velocity parallel   350   549   681 



Oblique convergence in 3D: which 2D cross section is appropriate? 
 
Angle of 60 degrees; diffusion-creep (T-sensitive) 

 T (C) at slab depth:  60 km   100 km  200 km 
3D results    577   703   787 
2D trench normal   577   703   786 
2D velocity parallel   529   654   733 



oblique convergence in arcuate trenches (Marianas, Aleutians) 



Speed (cm/yr) 

5 cm/yr 

Bengtson and van Keken, in prep. 

full olivine rheology 
(stress, T-dependent) 



Bengtson and van Keken, in prep. 



Central Alaska 

EQs  follow Clapeyron slope 0.1 MPa/K (Abers et al., 2006) 



Kita et al., 2006 

Tohoku 



Serpentinized peridotite 

Anhydrous peridotite 

eclogite 

blueschist 

greenschist 

Temperature and metamorphic facies following van Keken et al., 2010 

Tohoku 



Tohoku 



Long and Becker, 2010 

Jadamec and Billen, 2010 

Flow around slab edges 



Buttles and Olson, 1998 



Jadamec and Billen, 2010 



Kneller and van Keken, 2008 



Christensen & Abers, 2010 
Bellesiles et al., in prep. 
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