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TRIPARTITE OBSERVATION OF MICROEARTHQUAKES
WITH. WIDE DYNAMIC RANGE SYSTEM AT THE
EAST END OF THE YAMASAKI FAULT

By Kin'ya NisuiGaMl and Yoshimichi KISHIMOTO

Synopsis

At the east end of the Yamasaki fault, tripartite observation of microearthquakes was ope-
rated with wide dynamic range recording system. Results of the analysis are as follows.

On the structure and epicenter locations around tripartite stations;

1) Fairly low velocity surface layer must exist in the upper crust.

2) Epicenter locations determined by Tottori Microearthquake Observatory have the sys-
tematic erorr of about 2 km in southeast direction.

On characteristics for Kasai earthquake sequence;

3) There exist lower limit of initial pulse width of P-wave (M'<1), peak in magnitude-
frequency distribution (1.5<M <2.) and multiple fracturing (M =2.9), the same as other earth-

quake sequences.
4) Effective stress acting on a fault plane increases with magnitude for —1SM <2, and

have the same value for 2SM <2.9.
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Fig. 1 Location of observation points A, B and C. Triangles represent observation stations of
Tottori Microearthquake Observatory. Double circle shows the epicenter of the past
earthquake of October 13,1979 (M=4.3).

Table 1 Coordinates of observation points. Origin is (134°30°00”E, 35°00°00”N).

Point X (km) Y (km) Altitude (m)
A 26.289 —4.859 115
(134°47°16.2"E 34°57°21.1"N)
B 27.176 —4.596 150
C 27.142 —5.479 135




T o B LI BRSICE Y A RMNEROEL 4 F Ly 2 LYY « ZREH 81

—

DeLay
Memory

SHIELDED

FICK Up]-CABLE
v

beH,
PR, AMP, Awp. L.P,
x3 x250 ~ 0,25 {FILTER

Yy,
AW | 5 Floso-0s]
] x3 XZSO,XO.ZS\
. |PRE AMP.
B|, BR“’GE’ xsuom 2.5 [
Cly 'xmm x2.5 l

Fig. 2 Block diagram of the observation system
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Fig. 4 An example of waveform for an earthquake which occurred just below observation
points. The amplitude is normalized.
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Fig. 5 Distributions of hypocenter locations determined by the tripartite observation (left) and
by Tottori Microearthquake Observatory (right). The value of V is assumed to be 6.0
km/sec in both calculation. The location of tripartite stations is represented by a tri-
angle. Crossed bars indicate the error extent of hypocenter locations. Kasai earthquake
sequence is shown by an arrow. '
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Fig. 6 The difference between the hypocenter Fig. 7
location determined by the tripartite
observation (open circle) and that deter-
mined by Tottori Microearthquake
Observatory (solid circle). The value of
Ve is assumed to be 6.0 km/sec for
tripartite observation. The earthquake
whose depth can not be determined is
not plotted on the cross section.

Same as Fig. 6, but ¥, is assumed to be
5.5 km/sec for tripartite observation.
The broken line shows boundary across
which the pattern of difference between
open circle and solid circle changes.
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Fig. 9 Waveform example of an earthquake which belongs to Kasai earthquake sequence. Note
that the initial part of P waveform observed at points B and C has a shape of simple pulse.
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Fig. 10 Initial pulse width T and frequency
distribution N versus magnitude for
Kasai earthquake sequence. Open
circle represents a multiple event.
Dotted line in frequency distribution
shows data after Tottori Microearth-
quake Observatory.
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Fig. 11 P waveforms of vertical and horizontal (NS) components observed at point A for two
earthquakes of Kasai group. Upper traces are for the second largest event (M=2.3) and
lower traces are for the largest event (M=2.9). By taking a close look at the initial
part of P waveforms, it is clear that upper traces (M =2.3) have rather simple waveforms
but that lower traces (M=2.9) have complex waveforms, implying multiple (two or three)
fracture.
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