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Examples are from the greenschist facies mylonite of the Hutuo Group, Wutai mountain
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A Review on Rheology of Crustal Rocks and Minerals
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Abstract

Rheologies of crustal rocks and minerals are mainly controlled by tempe-
rature and their composition. Since rheology reflects strain velocity of an
object, the study is closely related to deformation. Under the high temperature
condition of lower crust, rheologies of different rocks and minerals obviously
increase in contrast to their viscosities and relative viscosities. So, the lower
crust as a whole flows easily, distributes strain homogeneously, and is deformed
penetratively. Nevertheless, rheology increases in order of schist<gneiss<
metabasalt~dunite<pyroxenite.
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In middle-upper crust, however, lower temperature makes rheologies of
rocks and minerals markedly decrease, and their viscosities and relative
viscosities increase greatly. Thus, pyroxenite, dunite and meta-basalt mostly
experience brittle deformation; pelite, carbonate rocks, and felsic rocks have
relatively strong rheologies; minerals prone to be deformed ductily are quartz
and mica group instead of feldspar, amphibole, pyroxene and olivine in the
lower crust. All these changes result in changes in characteristics of outcrop
structures, such as fold, boudinage and shear zone, and also features of micro-
structures, like kink, pressure shadow and deformation fabric. As for a poly-
mineralic rock, its rheology is controlled mainly by the sufficiently weak
mireral whose volume has attained RCMP region. In middle-upper crustal
rocks, for example, quartz is such a mireral. However, rheologies of rocks and
minarals are also affected to some extent by grain sizes, distribution and
shapes of minerals, metamorphic reaction, the presence of various kinds of
water and stress fields. The discussion in this paper is exemplified by some
deformation characteristics of the North China platform.



