


Deeper models 
•  For example, slab model shows 



Results 
•  All deep anisotropy models show a marked change of 

anisotropic alignment between Java and Sumatra 

•  Sumatran sta1ons are predominantly N‐S in 
orienta1on, similar to APM of subduc1ng Australian 
plate 

•  In contrast, Javan models show a dominant E‐W 
orienta1on. This is also apparent directly in the data: 



Interpreta1on 

•  Change in geometry reason for 
difference between Java and 
Sumatra? 

•  Change in fast direc1on is 
very rapid (almost 90 
degrees over a few 100s 
of km) 

•  Flow geometry changes 
much more gradually 
around the arc (?) 

•  Seems an unlikely 
explana'on*  Slab geometry from Gudmundsson and Sambridge (1998) 



Interpreta1on 

•  Change in slab? 

•  Depth of seismicity (<400km beneath 
Sumatra; down to 660km beneath 
Java) 

•  Seafloor characteris1cs (age, spreading 
rate, crustal accre1on) 

•  Tomographic characteris1cs  

(Gorbatov and KenneO; EPSL, 2003) 

Muller et al (G3, 2008) 



Interpreta1on 

•  Change in slab characteris1cs coincides with change in anisotropy characteris1cs; 
reasonable to assume that anisotropy is related to the slab in this region (?) 

•  Possible causes of anisotropy difference 

•  Difference in mineralogy? (Javan slab is older, colder) 

•  Fossil anisotropy (reconstruc1ons suggest that early plate mo1ons of the 
material being subducted beneath Java were East‐West) 

[Lithgow‐Bertelloni and Richards; JGR, 1998] 

~80Ma Present day 



Outstanding ques1ons 

•  Data and modelling suggest strong difference between 
the slab beneath Java and Sumatra 

•  Reason is s1ll unclear 
•  Geometry? 

•  Age/History? 

•   Other factors (fluids, mineralogy)? 

•  Plenty of scope to improve modelling … 
•  Incorpora1on of beOer petrophysics 

•  Incorpora1on of geodynamic constraints 



… and observa1on 

•  tomographic approach to 
analysis of shear‐wave 
splinng                                   
(e.g., Abt and Fischer, 2008) 

•  allows more flexibility in 
anisotropic model 

•  Method modified to use the 
data themselves (Wookey, 
2009, in prep) 

•  More robust objec1ve 
func1on 

•  BeOer incorpora1on of 
uncertain1es 

•  Neighbourhood algorithm to 
make nonlinear parameter 
space search efficient 



ESR7 ‐ Imaging the distribu:on of fluids and of the 
deforma:on above the ac:ve Indonesian subduc:on zone 

Jenny Di Leo 

•  Data analysis 
–  Receiver func1ons 
–  Tomography (+ aOenua1on?) 
–  Extension of shear‐wave splinng, and SWS tomography 

•  Incorpora1on of beOer constraints into the model 
–  Plas1city modelling, beOer strain 

–  Geodynamic constraints (effect of slab geometry) 

•  Answer some of the outstanding ques1ons 
–  Why the sharp transi1on between Java and Sumatra? 

–  Role of fluids in the system? 

–  How does this compare with further round the arc 




