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Part 1: where do slabs go?	





vertical mass transport in the mantle: role of the “670”	



Dziewonski and Anderson, 1984	





slabs and the 660 discontinuity	



Grand and van der Hilst (mid 1990s)	







sinking and floating slabs	



Albarède and van der Hilst, 2002	





deep slabs: mapped by tomography 
and predicted by geodynamics	



tomography (>0 only) and geodynamics slab models at 850 km	


Becker and Boschi, 2002	





ratio of harmonic spectra: positive 
vs. negative anomalies (smean) 	



S tomography	



Boschi, Becker and Steinberger, 2007	





deep viscosity “hill” 	



Morra, Yuen, Boschi. Chatelain, Koumoutsakos, Tackley, 2009	





“670” as a thermal boundary layer	



Nolet, Karato and Montelli, 2006	





Part 2: the origin of hotspots	





(work by Boschi, Becker and 
Steinberger 2007, 2008, plus some 

new results by Thorsten Becker)	





Plumes as the origin of hotspots (Wilson 1971)	



Courtillot et al. 2003	





Plume clusters	



Schubert et al. 2004	





Hotspot catalogue: dynamic models of corresponding plumes	





Resolving power of tomography	
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Plume model input	

 Inversion output	



S body-wave data 
from Simmons 
and Grand. Noise 
added before 
inversion.	





S tomographic models; 12 likely deep plumes; advection vs. no advection	









Significance of correlation evaluated with a Montecarlo approach	
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Significance of correlation evaluated with a Montecarlo approach	



P	





we use values of seismic 
anomalies within dynamically 
modeled plumes to evaluate 
which tomography-imaged 
plumes are likely to be real 	





where are the hotspots likely to form from deep plumes?	



Afar	



Courtillot et al. 2003	





plume source location	



Hotspot locations (circles), lowermost mantle 
tomography. A “contour” (purple line) of LLSVPs is 

identified that maximizes the number of nearby 
hotspots (purple circles) 	



Same, but hotspot locations are replaced by the 
locations of advected plume sources: LLSVP-

contour collapses towards center of LLSVP itself	



Number of hotspots vs. value on LLSVP-contour 	





Part 3: upper mantle and transition zone	





S tomography (body waves)	



Becker and Boschi, 2009	



where should we put a discontinuity?	





surface-wave tomography	





improvement in database	





new model, global view	





new model, continental-scale view	





new model, vertical sections	
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Comparison with body-wave tomography	



Piromallo & Morelli 2005	





adaptive-resolution tomography	



Julia Schäfer, 2009	





adaptive-resolution tomography	



Julia Schäfer, 2009	





adaptive-resolution tomography	



Julia Schäfer, 2009	





adaptive-resolution tomography	



Schäfer, Boschi and Kissling, 2009	



Rayleigh 75s and thermal thickness of lithosphere	





contribution from ambient noise data	


teleseismic data  ambient-noise data  

Verbeke, Boschi and Kissling, 2009 

Rayleigh 35s phase velocity	





S tomography (body waves)	



Becker and Boschi, 2009	



where should we put a discontinuity?	





new body wave model compared to published ones	





S waves and Love/Rayleigh fundamental mode	



collaborators: Becker, Ekström, Gu, van Heijst, Houser, Trampert, Simmons	



δvSH	

 δvSV	





S waves and Love/Rayleigh modes up to 6th overtone	



collaborators: Becker, Ekström, Gu, van Heijst, Houser, Trampert, Simmons	



δvSH	

 δvSV	





summary	


1.  mapped slabs are globally correlated with expected ones	


2.  mapped slow anomalies are correlated with advected plume 

distribution, limited to mantle under Africa and central 
Pacific	



3.  the next step to better understand the transition zone is to 
combine body and surface waves, including overtones	



4.  the next step in surface-wave tomography is to identify 
models that explain both ambient-noise and teleseismic data.	





4. five slides on finite-frequency tomography	





Trade-off between model complexity and data-fit as a criterion for model selection	





Sensitivity kernels: how 
they look like	



adjoint method (membrane waves) analytical kernel from e.g. Spetzler et al. (2002) 

Love waves, 150 s period. Source and receiver on 
the equator, 90° apart. Reference model is PREM. 



“benchmark” test: long 
spatial wavelength anomalies	



Peter, Boschi & Woodhouse, 2008	





“benchmark” test: shorter 
spatial wavelength anomalies	



Peter, Boschi & Woodhouse, 2008	





“benchmark” test: realistic 
“input” model 

Peter, Boschi & Woodhouse, 2008	




