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Abstract 
 Comparison of seismic data with laboratory measured sound velocities 
in mantle minerals under high-pressure is a powerful tool toward 
constraining the mantle mineralogy. The composition and structure of 
the Earth’s mantle if known would represent a major constraint on the 
thermal and dynamical evolution of our planet from its origin to the 
present state. 
 Following recent studies we investigated the velocities of the pyrolite 
primary mineralogical model for the upper part of the mantle. Previous 
studies based their conclusions on velocities of HP minerals measured 
separately, sometime with different techniques. Here we measured 
directly the velocities of pyrolite aggregates synthesised at different 
pressures using a large volume press apparatus and a combination of 
ultrasonic and synchrotron radiation techniques. 
 Our results showed a clear contrast in between the velocities of samples 
synthesized at 10 GPa and those made at 17 GPa in agreement with the 
Olivine-to-Wadseleyite transformation at ~14 GPa. Another velocity 
increase was also observed in situ at P higher than 20 GPa, which 
correspond to the formation of the Ringwoodite phase. The velocity 
gradients associated with those phase transformations are well consistent 
with PREM in the lowermost transition region but fail to explain its 
uppermost part especially at the 410 km depth discontinuity. 
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