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Clinopyroxene based thermometers and barometers are 
widely used tools to disclose temperature and pressure 
changes of magmas in volcanic plumbing systems before 
eruptions. 
 
Several studies reported the development and the application 
of Clinopyroxene–liquid geothermobarometers in many 
different volcanic environments, also warning on the potential 
pitfall in using overly complex models [e.g., 1 and references 
therein]. The main drawback in the use of models with a large 
number of parameters is the potential overfitting of the 
calibration data, yielding a poor accuracy in real-world 
applications. On the other hand, simpler models cannot 
account for the complexity of natural magmatic systems, 
requiring different calibrations for different magma 
chemistries [e.g., 2, 3]. 
 
In the present study, we report on the development of 
Clinopyroxene and Clinopyroxene-liquid thermometers and 
barometers in a wide range of P-T-X conditions using 
Machine Learning (ML) algorithms. We define a strategy to 
avoid overfitting and demonstrate the robustness of the 
different reported methods. We compared the performance of 
ML algorithms with classical and established Clinopyroxene 
and Clinopyroxene-liquid thermometers and barometers using 
local and global calibrations. Finally, we applied the obtained 
thermometers and barometers to real study cases. 
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