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ON A SMALL EARTHQUAKE OF SEPTEMBER 10, 1987 (M=4.0)
AT THE YANAGASE FAULT

BY Kin'ya NisHiGaMI and Norio HIRANO

Synopsis

A small earthquake (M= 4.0) occurred near by the Yanagase fault on September 10, 1987.
Its waveforms were recorded by the observation system with low sensitivity, which is installed to
study the source process of small earthquakes. The source parameters are obtained by the wave-
form analysis as follows: ruptured area is 400 m X 200 m, slip dislocation is 4 cm, rise time is 40
msec, seismic moment is 1.6X 10?! dyne-cm, stress drop is 130 bar. The source had also an initial
small fracture whose seismic moment is about 1/8 of that of the main fracture stated above. The
spatial-temporal relationship of the two, however, was not revealed, because the event occurred
outside the observation network.
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Fig.1. Distribution of earthquakes in the Hokuriku district. Crosses represent the seismo-
graphic stations of -the Hokuriku Microearthquake Observatory, Kyoto University.
The white line and a star near by it show the Yanagase fault and a small earthquake
(M=4.0) analyzed in this study, respectively.

—_— 2 —



WL - 19874 9 HI0EM) » BHTBIZRAE L2/ R (M4.0) i22o0nT 3

(a)

() [T °® I I
o )
- é;gﬁgp .+ 3 e
Cond® B @O %° *
.0 8
s o 0%, 0 °
o o 2. %} ¢ °q°°' ol °
AL | o |

1976-1984 1985-AUG. 1987 SEP.-NOV. 1887

Fig.2. (a) Detailed distribution of earthquakes around the small earthquake
of September 10, 1987 ( M=4.0), which is shown by an arrow. “K”
represents the Kajiya fault, one of the active faults oblique to the
Yanagase fault. {(b) Temporal change of distribution of earthquakes
inside a square area shown in (a).
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Fig. 3. Distribution of relocated epicenters Fig.4. Fault-plane solution of the main
of the main event (double circle) event, projected onto the upper
and aftershocks. The line seg- hemisphere of the Wulff net.
ment represents the fault plane of Solid and Open circles represent
the main event, estimated from the compressional and dilatational P-
waveform analysis. wave first motions, respectively.
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Fig.5. Observation system of the low-gain waveforms for small earthquakes.
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Fig. 6. (a) Observed and synthesized P-waveforms of the main event at IMJ. The fault
length and rise time for the synthesis were taken to be 400 m and 40 msec, respective-
ly. {b) Synthetic P-waveforms for different fault lengths (rise time is 40 msec) and
for different rise times (fault length is 400 m).
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Fig.8. (a) P-waveforms of an aftershock (M=1.7) observed
at IM].  (b) “Path effect” calculated from the after-
shock shown above. (c) Synthetic P-waveforms of the
main event, obtained by a convolution of the synthesis
shown in Fig. 6 (a) and the “path effect”. (d) P-
waveforms of the main event observed at IM].
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