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Is the lower mantle dry or hydrous? – 
insight into global-scale water 

circulation inferred from numerical 
modeling  
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Water distribution in the lower mantle is still debated from 

high pressure experiments and its theory. Recently a new 
hydrous phase that can be stable in the lower mantle pressure 
has been found (‘Phase-H’) [1], while the intrinsic water 
solubility of bridgimanite is likely to be less than 0.01 wt. % 
[2]. Such a large contrast in the maximum water content 
(MWC) in the lower mantle minerals, ranging from 0.001 to 
0.2 wt. % from high pressure experiments [3][4], causes a 
large uncertainty in the debate solely based on MWC. Recent 
progress of numerical mantle convection simulations allow us 
to include the dehydration-hydration processes with the 
hydrous minerals and dehydration melting in global-scale 
water circulation within the context of mantle dynamics [5]. 
Here we perform the parameter survey to check sensitivity of 
thermo-chemical evolution of the Earth’s mantle on MWC in 
the lower mantle. Preliminary results suggest that disgnostic 
features on core evolution and thermo-chemical structures in 
the mantle are not sensitive to MWC in the lower mantle. This 
result suggests that the hydrous condition in the lower mantle 
would not be well constrained also from the numerical 
modeling approach, allowing high or low MWC in the lower 
mantle minerals. However, we have found that more efficient 
heat transfer occurs with larger MWC compared to dry mantle 
cases. This is because enhancement of surface plate activity 
caused by hydrous oceanic crust can transport more heat from 
the Earth’s deep interior than the dry condition. [5] 
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