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Transition Zone 

�  Recognized early on 
as an unusual part of 
the mantle 

�  Characterized by 
large velocity 
gradients 

�  Discontinuities not 
resolved in early 
studies 



Transition Zone 



Origin of Steep Gradient 
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Origin of Transition Zone 
Gradient 



Mantle 
Discontinuities: 
Topography 



Mantle Discontinuities: Width 

€ 

λ = 5 km 
VS

5 km s-1

# 

$ 
% 

& 

' 
( 

1 Hz
f

# 

$ 
% 

& 

' 
( 



Mantle Discontinuities: Width 



Mantle Discontinuities: 
Complexity 



Mantle Discontinuities: 
Complexity 



Influence on Dynamics? 



Influence on Dynamics 

�  Phase transitions should 
influence dynamics 

�  Negative Clapeyron 
slope is stabilizing, i.e. 
tends to retard 
convection 

�  Positive Clapeyron slope 
is de-stabilizing, i.e. 
tends to enhance 
convection 



Influence on Dynamics 



Influence on Dynamics 



Influence on Dynamics 



Transition Zone Thermometer 



Transition Zone Thermometer 
Observed�

Computed from MM 
model via ray-tracing �
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Transition Zone 
Thermometer 

�  Examine in terms of lateral 
variations in potential 
temperature 

�  Equivalent to lateral 
variations in entropy 

�  MM Results are sensible 

�  Mean value near that 
required for MORB genesis 

�  Magnitude of lateral 
variations consistent with 
tomographic models and 
dynamical simulations 





Samples of  Transition Zone? 



Road Map 


