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Abstract : P wave velocities of mylonite series rocks were measured under confining
pressures up to 150 MPa. The mylonite rocks are from Hatakawa fracture zone, Namie,
Fukushima prefecture, northeast Japan. They originated from an Early Cretaceous
biotite granite protolith and show a typical mylonitization process from coarse-grained
biotite granite to fine grained ultramylonite. Mean P wave velocity decreases with
mylonitization, while anisotropy increases with mylonitization, except for ultramylonite,
which shows a small increase in mean velocity and a small decrease in anisotropy. We
observed a good correlation between the microstructure of mylonite rocks and P wave
anisotropy : P wave velocity perpendicular to foliation decreases due to the alignment of
more biotite crystals with their 001-planes parallel to the foliation as the mylonitization
progresses. Change of P-velocity against confining pressure indicates that a large
number of thin cracks exist with their crack planes parallel to the foliation in granite
protolith. The density of thin cracks decreases in mylonite. On the basis of measured
velocity anisotropy of the Hatakawa mylonite series, reflection coefficients of the two-
layer boundary between the granitic protolith and the mylonite rocks were calculated.
The reflection coefficient becomes over 0.05 for one mylonite showing more than 6 %
P-anisotropy, large enough to be a significant reflector for seismic profiling. This
suggests that the velocity anisotropy in mylonite is a possible origin of the reflectors in
seismic profiles of deep crust.
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b (mylonite) I TEIROMEE L L TEHILTW
% (Sibson, 1977). A4 w4 b IIEHEEDFELE
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Table 1 Classification of fault rocks (Sibson, 1977; Scholz, 1990)
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Fig. 8. A schematic diagram of the velocity measurement system under confining pressure. To generate
elastic wave, a high voltage pulse is supplied to piezo electric transducer (PZT) attached to the
sample. Elastic wave signal is fed to the transient memory for recording wave forms. A detonating
pulse is also fed to another channel of the transient memory. Both signals are recorded by the same
trigger. Wave form data are transferred to computer through GP-IB and recorded on floppy disks.
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Fig. 10. Three types of cracks of which normals are paral-

lel to X, Y and Z axis. Crack shapes are modeled
as oblate spheroids.
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Table 2 Porosity and particle density of the mylonite series
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sample porosity density
number % glem?
2001 2.30 2.64
2102 1.30 2.63
2103 1.70 2.65
2104 1.30 2.62
2105 2.20 2.64
2201 2.30 2.66
2202 2.30 2.66
2203 1.70 2.63
RS
TeHEE PEREOR/ME (Z-#h51E) ZRvw-5HE.
Table 3

Reflection coefficient R between two layers. The sample 2102 was assumed to be the first layer and

each mylonite series rock was assumed to be the second layer. Calculation were made for two cases

based on the mean P wave velocity and the mininum P wave velocity along the Z-axis.

Sample R

R

(by Mean Velocity) (by Minimum Velocity)

2103 0.006
2104 -0.001
2105 0.023
2201 20,015
2202 0.033
2203 20,013

0.008
-0.007
-0.031
-0.025
-0.053
-0.019
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