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Abstract: Clinopyroxene is an important component mineral of continental lower crust and upper mantle rocks. The
rheological behavior of clinopyroxene under conditions of high temperature high pressure (in the lithosphere environment)
has been clarified by a large number of experimental studies.On the basis of summarizing previous studies of the
rheological experiments of clinopyroxene, we have discussed various factors that had influenced rheological properties of
clinopyroxene and their geological applications, also have pointed out the existing problems and the future research trends
in this field. Main factors influencing rheological properties of clinopyroxene are fluid (including water and melt), grain
size, chemical composition, oxygen fugacity, temperature, pressure, and so on. Of the factors, a small amount of textural
water can significantly increase the creep rate but decrease the rheological strength of single crystal and polycrystalline
aggregates of clinopyroxene. The effect of melt on the strength of clinopyroxene is dependent on its content and

distribution. The melt distributed among mineral particles as a triple point has little influence on the strength of sample,
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while the weakening effect of melt is more obvious only when the melt distributed in the form of thin film wetting grain
boundaries. The grain size mainly influences the deformation mechanism of clinopyroxene. The reduction of crystal grain
size of clinopyroxene aggregate will cause the deformation mechanism to change from dislocation creep to diffusion creep,
e.g., in diffusion regime, the flow stress has negative linear correlation with grain size of fine grained clinopyroxene, yet in
dislocation regime, the creep strength is independent on grain size of clinopyroxene. There is no direct experimental study
on the effect of iron content on clinopyroxene. The comparison among previous researches of diffusion-creep experiments
of clinopyroxenes with different iron contents under the same experimental conditions shows that the iron content in
clinopyroxene may be positively correlated with creep rate. The increase of oxygen fugacity can slightly weaken the creep
strength of clinopyroxene single crystal, though these is no direct quantitative study on the effect of oxygen fugacity on the
rheological properties of clinopyroxene aggregates yet. Moreover, the lower crust derived clinopyroxenes were commonly
selected as experimental objects by previous researches, while the upper mantle sourced clinopyroxenes were limitedly
studied. In order to accurately constrain the rheological behavior of upper mantle, it is necessary to conduct deformation
experiments of the mantle derived clinopyroxene under high temperature and high pressure.

Keywords: Clinopyroxene; rheological property; dislocation creep; diffusion creep; influence factors
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Table 1. Summary of experimental conditions and results of previous studies on the rheological properties of clinopyroxene

through the deformation experiment of clinopyroxene under high temperature and high pressure
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Fig. 1. Comparisons of creep strengths of clinopyroxene aggregates under hydrous and anhydrous conditions.
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