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An analysis of the fabric of deformed rock: the application of EBSD
(electron backscatter diffraction) in the Qian’ an iron mine

CUI Ling-ling, CHEN Zheng-l¢, CHEN Bai-lin and YANG Nong

(Institute of Geomechanics, Chinese Academy of Geosciences, Beijing 100081, China)

Abstract: The Qian’an iron mine is one of the large-sized metamorphic sedimentary iron mines in China. As the
ore-bearing metamorphic rocks here are of Precambrian hypometamorphic ones, the minerals in the existent
rocks have been deformed, metamorphosed and recrystallized several times, resulting in the extreme complexity

of the rock microstructure. In order to have a better understanding of the fabric of the deformed rocks, the au-
thors employed EBSD (electron backscatter diffraction) to analyze the samples in the study area. With the help
of Channel 5 developed by HKL Co., the authors processed all the data collected and drew the corresponding
magnetite polo figures and quartz polo figures. Quartz optical axes, which exist in gneiss and granulite, are basi-
cally consistent with the direction of foliation in hand specimen and are also in the same direction or at the small-
angle intersection with the elongated direction and wave extinction of quartz under microscope. The analysis
shows that the characteristics of magnetite do not show a preferred orientation, while the internal fabric of
quartz in deformed rock does. Furthermore, the authors have also obtained the information concerning the con-
ditions during the structural deformation. Most polo figures reflect a circumstance of medium to medium-high
temperature, whereas a small number of figures suggest the composition of medium-low temperature deforma-
tion. In combination with the knowledge of deformation partitioning which belongs to the deformation field, the
authors believe that different minerals in the solid rock such as quartz, feldspar and garnet have different me-
chanical strength and ductile shear deformation conditions, and such differences would contribute to partition de-
formation between the light-color deformed quartz and the high mechanical strength magnetite.
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Fig. 1 Tectonic sketch map of the Qian’ an iron mine (after Ding Wenjun ez al. > 2009)
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1—Quaternary; 2—Paleogene Xinji Formation: 3—Upper Jurassic: 4—Mesoproterozoic; 5—Mid-Archaean Santunying Formation: 6—magnetite

quartzite; 7—fault; 8—sampling site
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Fig. 2 Microstructure of the samples in the Qian’ an iron mine Cabbreviations of minerals after Shen Qihan, 2009)
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Fig. 3 Stereographic projections (lower hemisphere equal area) of crystal preferred orientations( N: dot number)
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Fig. 4 Stereographic projections (lower hemisphere equal area) of crystal preferred orientations of Q210-6 determined by EBSD
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Fig. 5 Stereographic projections (lower hemisphere equal area) of crystal preferred orientations of quartz determined by EBSD
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