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Introduction:  Shock metamorphism is pervasively recognized 

in meteorites and it is an important subject to estimate the degree of 
shock experienced by each meteorite. Chondrites were qualitatively 
classified based on shock textures mainly on olivine by [1]. In this 
study, we determined apparent strains of olivine crystals in experi-
mentally shocked chondrites by an X-ray diffraction method by 
using a Gandolfi camera. This approach will give a basis to con-
struct a new measure of the shock degree experienced by chondrites. 

Experiments:  Great Bend (H6, S1) chondrite was used for the 
shock experiments, which were performed by using a 30-mm bore 
propellant gun. Three samples, being shock-compressed at 15.3, 
32.7 and 43.8 GPa respectively, were recovered. Polished thin sec-
tions of recovered samples were prepared and chemical composi-
tions of olivines were analyzed by EPMA. Olivine grains of about 
50 µm in size, being confirmed to be homogeneous in their compo-
sitions, were taken out of the polished thin sections for the X-ray 
analysis by using a Gandolfi camera. The position and the integral 
breadth of each reflection in X-ray powder diffraction patterns were 
precisely determined by applying a profile-fitting technique with a 
pseudo-Voigt type shape function. Apparent strains of olivine crys-
tals were determined by the method shown by [2]. 

Results:  Apparent strains of olivine crystals were plotted 
against the peak shock-pressures loaded on each sample (Fig. 1). Fig. 
1 shows that the values of apparent strains of olivines for each pres-
sure vary in the range of about 0.05 % and proportionally increase 
with shock pressures. Shock experiments using an olivine single 
crystal [2] show a constant apparent strain at each shock pressure. 
The 0.05 % variation of apparent strains at each shock pressure 
found in this study may be due to petrographic textures of chondrite, 
being composed of chondrules and a matrix. The results of this 
study strongly suggest that the apparent strain of olivine determined 
by the X-ray method can be used as a measure with which shock 
degrees of chondrites will be quantitatively estimated. 

 

 
FIG. 1. 
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