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Fig. 3 Macrostructures of deformed samples of diabase
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Fig. 4 Microstructure of deformed samples of diabase
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AN HIGH-TEMPERATURE AND HIGH-PRESSURE
EXPERIMENTAL STUDY OF CHANGES BETWEEN BRITTLE AND
DUCTILE DEFORMATIONS IN DIABASE

Jin Shuyan' Sun Tianze®

Xu Shikun®
(1. Faculty of Earth Sciences, China University of Geosciences, Wuhan

Zhang Peichun®
430074, China; 2. Institute

of Geology and Geophysics, Chinese Academy of Science, Beijing 100101, China)

Abstract: A series of experiments on the transfer between the brittle and ductile properties of the
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Maryland diabase was performed, with natural pyrophyllite as the medium for the pressure transfer, at
the temperature ranging from 800 to 1 000 C, at the confining pressure ranging from 0. 6 GPa to 1. 0
GPa, and at the strain rate ranging from 10 ~* to 107° s7!. The experiment results show that the rock is
deformed into typical brittle fractures at the strain rate ranging from 107* to 107° s™!, at the confining
pressure of 1. 0 GPa, and at the temperature lower than 800 C. At the temperature higher than 1 000
‘C, the rock is deformed dominantly into the metastable creep. At the temperature ranging from 800 to
950 C, the deformation of the rock turns from the brittle fractures to the pseudo-ductile flow. There-
fore, the sensitive effect of the temperature change on the rock transfer between brittle and ductile prop-
erties is greater than that of the pressure change. The micro-structural observation shows that the trans-
fer between the brittle and ductile properties in the diabase is dominated by the conjugated ductile flow
network in the form of the rarefaction and diffusion.

Key words: diabase; brittle-ductile transfer; lower-crust rheology; high-pressure and high-tempera-

ture experiment.
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