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During the subduction-colli-
sion processes, the Earth’s crust is 
squeezed, thickened and uplifted. 
Therefore rocks will be exposed to 
changing temperature, pressures and 
stress regimes and they may undergo 
metamorphism or partial melting. 
Petrological data on metamorphic 
rocks provide a good record of P-T-t 
paths of subduction and continental 
collision. Meanwhile less attention 
has been paid to other important as-
pects of the metamorphic processes. 
The formation of different kind of 
rocks (amphibolites, eclogites, granu-
lites…) can lead to dramatic changes 
in petrophysical properties. Density 
changes may be greater than those 
met at most lithological boundaries, 
including the boundary between a 

peridotitic mantle and a gabbroic 
lower crust in the classical view of the 
Moho. When reacting rocks expand 
and contract, the volume changes will 
set up in the surrounding material. 
Such forces may result in deforma-
tion that can happen at a catastrophic 
rate and cause earthquake All these 
changes are likely to influence the 
geophysical signature (seismic veloc-
ity, reflectivity, gravimetric anoma-
lies) of the deep crust. Geophysical 
properties form the basis for our 
present view of the structure of the 
deep crust and mantle and are used 
to constrain geodynamic models. 
It is therefore important to explore 
petrophysical changes associated 
with metamorphism as an alternative 
to petrophysical changes attributed 

solely to compositional differences.
Assuming that many subduction 

zones have different geotherms (sea 
Peacock and Hydmann, 1999), we 
model these processes for different 
types of rocks (granites, sediments, 
mafic rocks…) and, we will show that 
the dehydratation reactions and the 
eclogitization depth depends not only 
on the rock-type involved within the 
subduction, but also on the thermal 
regime of the subduction.

Applying this to a two-dimen-
sional thermal modelling of vari-
ous subduction models taking into 
account variation of density with 
metamorphic reactions shows that 
rock type accreted in the wedge has 
important effects on the P-T paths and 
on the topography.
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