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A set of clinopyroxenes grown under controlled 

conditions of pressure (1.0-3.5 GPa), temperature (1050-1400 
°C), and melt H2O-concentration (dry to H2O-saturated) were 
characterized by single-crystal X-ray structure refinement.  
The crystals were grown from basanitic melts and originally 
used to study the mineral/melt partitioning of trace elements 
during garnet lherzolite melting.  For near-liquidus conditions 
and constant pressure, there is a positive linear correlation 
between melt-H2O concentration and the unit cell volume of 
clinopyroxene.  This corresponds with a negative and non-
linear relationship between cell volumes and temperature.  
For near-liquidus conditions at constant temperature, cell 
volumes are also enlarged by decreasing pressure.   However, 
for sub-liquidus conditions where crystallization 
progressively enriches melts in Na2O, Al2O3 and FeO, 
decreasing temperature results in clinopyroxenes with smaller 
unit cells.  The changes in cell volume are accompanied by 
changes in the occupancies and structural properties of 
individual cation sites (T, M1 and M2).   They are also linked 
to changes in the crystal/melt partitioning of major, minor and 
trace elements.  Because of these inter-relationships, 
thermobarometers based on clinopyroxene-melt equilibria in 
anhydrous systems will overestimate temperature but 
underestimate pressure when applied to clinopyroxenes 
grown from hydrous melts.  Hydrous melts of clinopyroxene-
bearing mantle rocks will also be enriched in SiO2, Al2O3, 
Na2O, U, Th, REE and HFSE, but depleted in CaO, FeO, 
MgO, Rb, Sr and Ba relative to their dry equivalents 

 


