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Table 1. Raman-active vibrational mode of olivine in the high-fre-
Raman-activera quency region
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Table 2., Axial angles of different extinction zones and relative

Eular angles in transformation matrix
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No. Yz Y x a; a’y ¢ n ¢

1 52.5 34.2 126.3 89.2 52.5 124.2 47.8
2 58.5 25.6 128.2 86.0 58.5 115.6 43.1
3 59.0 23.5 126.0 87.7 59.0 113.5 41.0
4 63.5 18.0 127.0 85.2 63.5 108.0 38.7
5 60.0 22.0 126.0 87.2 60.0 112.0 40.2
6 57.5 25.5 122.0 92.0 57.5 115.5 41.2
7 46.5 39.2 122.2 92.0 46.5 129.2 50.5
8 54.4 81.5 124.0 92.8 54.4 121.5 40.8
9 55.2 26.5 120.0 92.3 55.2 116.5 4048
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Table 3. Calculated values of band intensities ([®)!/2

THIE R Ag Big Bzg Bsg
No. a & c d e f
1 0.009 0.003 1.252 0.026 0.723* 0.310
2 0.128 0.001 1.096 0.005 0.118 0.505
3 0.137 0.004 1.173 0.019 0.034 0.526*
4 0,125 0.016 1.161 0.044% 0.342% 0.633*
5 0.138 0.007 1.103 0.029* 0.136 0.568%
6 0.131 0.003 1.102 0.005 0.039 0.527%
7 0.149 0.022 0.817 0.067* 0.886" 0.266
8 0.055 0.001 1.018 0.002 0.486% 0.350
9 0.128 0.003 0.994 0.018 0.073 0.474
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Fig. 4. Titting results of Raman bands of pyroxene
(1)in 200—500 cm™! spectral region; (2)in 950—1200 cm™! spectral region.
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Abstract

Two types of heterogeneous extinction phenomena are observed in the
olivine and pyroxene crystals of a mantle-derived lherzolite xenolith from
Hannuoba, Hebei Province. The laser Raman microprobic analysis indicates
that, in olivine exhibiting a heterogeneous extinction character with obvious
boundary, the Raman bands belonging to different symmetric species appear
regularly in the spectra in different extinction zones. It is proved that there
exists a sudden torsion of crystal axes along the boundary between the
extinction zones. In pyroxene displaying an undulatory extinction character,
the relative intensities of the Raman bands measured from neighboring
points show a gradual change. It is demonstrated that the torsion of crystal
axes in pyroxene lattice takes place progressively.

Three deductions could be drawn from the experiments:.

1. High-temperature (>1000TC) creep strain in the upper mantle could
not result in phase transition in these olivine and pyroxene crystals.

2. The two heterogeneous extinction phenomena are all torsions of crys-
tal axes in essence, but the torsion units are different in size. In olivine,
tbe size is in micrometer with thousands of unit cells included. In pyroxene,
it is in sub-unit cell level.

3. Under the same pressure-temperature conditions, the type of the
torsion of crystal axes occurring in a crystal lattice mainly depends on the
structural character of the crystal itself.
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