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Abstract: A dense temporary seismic observation was performed along the central and southern
Itoigawa-Shizuoka Tectonic Line (ISTL) active fault system in central Japan. We obtained focal
mechanism solutions of 83 ultra-micro to microearthquakes from absolute P- and SH-wave amplitudes
and P-wave first motion polarities. The P-axis directions are NW-SE to WNW-ESE, which conforms to
the tectonic trend in this area. Most of events occurring around the ISTL are thrust faulting type, while
strike-slip events are predominant around the Median Tectonic Line. This agrees well with the slip
senses along these faults that were estimated by trench excavations, geological and geomorphological
surveys.
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Table 1. Event selection criteria.

Period Latitude

Longitude Depth Mj

September 10 to November 30, 2005 | 35.3° ~36.0°

137.9° ~138.5°

Shallower than 30 km | Larger than 0
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Fig. 1. Location map of the Itoigawa-Shizuoka Tectonic Line (ISTL) active fault system, which is divided into three
segments based on their sense of slip and fault geometry.
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Fig. 2. (@) The present study area is denoted by a gray rectangle. Solid lines represent active faults (Research Group for Active

Faults in Japan, 1991). (b) Epicenter distribution from Japan Meteorological Agency (JMA) catalogue for the period

from October 1, 1997 to December 31, 2005 with depth shallower than 30 km (crosses). Focal mechanism solutions
determined by JMA during the same period are also plotted (lower hemisphere of equal-area projection).
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Fig. 3. Station distribution used for the relocation and the focal mechanism determinations. Temporary
stations are represented by squares. Permanent stations operated National Research Institute for
Earth Science and Disaster Prevention (NIED), JMA, Earthquake Research Institute (ERI) and
Nagoya University are also shown by inverse triangles, triangles, circles and diamonds, respectively.

62



Sl — B RS ERE TS R T - PRI I 1T 2 B R O JE R AR A AR

X - & 2005/10/29 03:31
RN 2NN
36° I 21NN 0 10 20 I M;0.4
0 / v Vv
AN A/ Depth=11.05km
I (T/ '}! Jad
v R Ty . i\( Epicenter
2 s m o am®
I 1f%id”| v NIED
355" L 20 APPSR
IFC/ /// 7 Vi I o ERI
\\//Z v % ya o Nagoya univserity
— O_Qf\i = Temporary station
138° 138.5°

Distance (km)

Time (s)

WA, BUNBIEO 16 BT8R A2 RT. AREIERRELI R OB £,
BRMTE R BINS OB &2 R T
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stations (red lines) and surrounding permanent stations (black lines).
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Fig. 5. Magnitude versus cumulative number of analyzed earthquakes. Events
smaller than magnitude 0 are not used in this study.
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Fig. 6. (@) A standard P-wave velocity structure model. The S-wave model is assumed by scaling the P-wave velocities
by a factor ]/\/g . (b) Average travel time residuals at each station on map view.
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Fig. 7. (8) P-wave velocity structure models used in hypocenter determination. The S-wave models are assumed

by scaling the P-wave velocities by a factor \/§ . In the calculation of travel time, the velocity model
shown by a black (gray) line in (a) is used for stations with black (gray) filled squares in (b).
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Fig. 8. Comparison of hypocenter distributions obtained taking into consideration the
heterogeneity of the velocity structure in the present study (gray filled circles) with
those of JMA catalogue (black filled circles). The bottom and right area show the E-W

and N-S cross-section, respectively.
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Fig. 9. Amplitude station corrections on map view.
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Fig. 10. An example of focal mechanism determination for an earthquake (M;0.1) that occurred at 1"13™ JST on
October 29, 2005. The lower hemisphere is shown using equal-area projection. Circles and triangles denote
compressional and dilatational first motions, respectively. (a) A unique focal mechanism solution cannot be
determined from P-wave polarity data alone. (b) It is possible to determine a unique solution (strike-slip
type) by using absolute P and SH amplitudes and P-wave polarity. Sizes of each symbol are proportional to

logarithmic amplitudes of P and SH waves, respectively.
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Fig. 11. Focal mechanism solutions of all events determined in this study (lower hemisphere of equal-area
projection). Circles and triangles denote compressional and dilatational first motions, respectively.
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Fig. 12. Spatial distribution of focal mechanism solutions (lower hemisphere of equal-area projection). We use the definition of focal
mechanism categories (Thrust, Strike-slip, Normal, and Other) proposed by Frohlich (1992). Most of events occurring around
the ISTL are thrust faulting type, while strike-slip events are predominant around the Median Tectonic Line.
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Fig. 13. The directions of the P-axis derived from focal mechanism solutions. They are NW-SE
to WNW-ESE, which conforms to the general tectonic trend in this area.
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