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Study on Active Faults*

~-Microearthquake observation
Masataka Ando** and Kivoshi Ito**

Abstract

The objective of this study is to make accurate determina-
tion of hypocenters near the Mozumi-Sukenobi fault of the Atot-
sugwa fault system in order to have a better understanding of the
mechanical relations between active faults and microearthquke
activity. The activities of the present survey for this wyear are
as follows:

(1) Observation of micro-earthquakes
(2) Analysis of seismograms
(3) Summary of the report

For the 1994 fiscal year, the emphasis was .to install a
seismic station in the Nagamune tunnel of the Mozumi mine and to
understand the characteristics of microearthquakes along the
active faults. The seismometer site is 1.15 km from the entrance
of the tunnel: 36.434N, 137.293E, and 363 m high above S.L.. The
observation system consists of seismometers, transmitter-receiver
unit, and recording unit. The sensors are of 3-component and 1-s
short-period seismometers.

It is well known that a proper arrangement of seismic sta-
tions is most basic to accurately locate hypocenters of earth-
quakes. Since the average separation of the seismic stations in
the present area is as long as 25-39 km, it is not sufficiently
close for the precise determination of hypeocenters along active
faults. In particular, arrival time data from both near and
distant stations covering a certain range are necessary to locate
their depths accurately. To satisfy these conditions, we in-
stalled a seismic station in the Kamjioka mine. We selected a
place where the basement roek is hard enough and the noise
levels are low for seismic observation purposes.



We have started .data analysis and preliminarily found that
the hypocenters located on the basis of the combined data set of
the Mozumi station and the routine ones are shifted 6 km in
epicenter and 7 km away from the routinely determined solutions.
This preliminary results suggest the importance of the Mozumi-
Sukenobu station for the study of seismicity related to the
active faults. Further analysis of the data will improve our
understanding of the nature and structure of the active faults in

the study area.

*Work perfomed by the Association of Disaster Prevention Re-
search, under contact with Power Reactor and Nuclear Development
Cooporation.

PNC Liason: Geoscience Research Program Radioactive Waste Manage-
ment Project (Kazuro Aocki)

* Disaster Prevention Research Institute, Kyoto University
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Figure captions

Fig.1. Distribution of epicenters determined by the telemetered network of the Kamitakara cbservatory
from May, 1977 to December 1993. Rectangle shows studied area.

Fig.2. Cumulative number of earthquakes in the area shown in the encircled area by a rectangle from May,
1977 to January, 1994. Lines in the figure indicate rate of events per year.

Fig.3. Daily frequency of earthquakes with S—P time less than or equal to 2.5 s for the Yakedake station.
Letters A - G corresponrd to those in Fig.8.

Fig.4. Epicenter and depth distributions of earthquakes in the Hida Mountain range determined routinely by
the Kamitakara Observatory from June, 1993 to March, 1994.  Triangels and a rectangle in the left figure
show major monuntains and a observation station, respectively.

Fig.5. Epicenter and depth distributions of earthquakes in the Hida Mountain range determined by the
data of four definite stations of the Kamitakara Observatory from June, 1993 to March 1994 ( same period
as that in Fig.4).

Fig.6. Epicenter and depth distﬁbutions of earthquakes in the Hida Mountain range determined by the
data of five definite stations of the Kamitakara Observatory using station adjustments from June, 1993 to
March 1994 ( same period as that in Fig.4).

Fig.7. Epicenters of the studied earthquake swarms and the major swarm areas occured in 1990
(encircled by dashed lines) .

Fig.8. Migration of swarm activities. Periods A - G correspond to those in Fig. 3.

Fig.9. Space-time diagram of studied earthquake swarms along the Hida Mountain region . Letters A — G
corresponds to those in Fig.3 and 8.

Fig.10. Space-time diagram of earthquake swarms along the Hida Mountain region during the period from
January, 1990 to March, 1994.

Fig.11. Focal mechanisms of earthquakes. Solid and open circles show compressional and dilatational first
motions, Tespectively. Numbers refer to those in Table 1.

Fig.12. Epicenters and mechanisms of the eaﬂhtiuakes in Fig. 11. Solid and open quadrants indicate
compressional and dilatational portions, respectively. Plus signs show observation stations and triangles
denotes major mountains.

Fig.13. Epicenters and focal mechanisms in the Hida Mountain range during 1976-1992 {(after Koizumi et
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al. 1993). Selid and open quadrants indicate compressional and dilatational pbrrions, respectively.

Fig.14. Vertical section of earthquakes of which focal mechanisms are determined along Hida Mountain
range. Open circle, solid circle and diamond show strike—slip, normal and reverse fault types, respectively.
Projection of T-axis on the verfical section is shown for. events with strike—slip and reverse fault types,

Triangles show major mountains.

Fig.15. Horizontal components of T-axes for major events in the Hida Mountain range. Results of this

study are added to those by Koizumi et al., 1933.

Fig.16. Horizontal components of P-axes for major events in the Hida Mountain range. Resulis of this

study are added to those by Koizumi et al., 1933.
Table caption

Table 1 List of mechanism solutions. Az, D and Sl denotes strike, dip and slip vector of
nodal planes. N denotes total number of initial motions used for mechanism
determination. Sc shows score of solutions. Ns indicates number of solutions that give

the same score.
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No. Date Time Londitude Latitude i ¥ N1 N2 P T B N Sc Ns
(E) (N (km) Az D 81 hz D SI Az D Az D 4z D
1 930719 2141 28.54 137°38°12" 36°23° 03" 3.9 4.7 187°54° -12° 284°80°-144°151°32° 51°17°297°53°28 90. )
2 930720 0010 7.79 137 38 41 36 22 36 3.4 4.8 321 47 -6l 102 51 -118 306 69 211 2 120 20 32 491. 1
3 931010 1915 17.12 137 38 58 36 21 10 15.8 3.9 91 57 -172 356 B3 -34 308 28 48 18 166 56 24 B84. 2
4 940101 0447 2.91 137 39 04 36 21 40 1.7 3.4 176 49 -10 272 83 -138 143 34 37 22 281 48 21 83. 15
5 940101 0522 18.18 137 37 26 36 21 30 0.6 -4.1 169 82 -1 259 89 -171 124 7 34 5 270 82 27 87. 27
6 940115 1629 38.69 137 42 08 36 16 27 0.0 3.7 324 66 -7 57 B3 -155 284 22 18R 12 72 64 21 96. 1




Kamitakara Obs.Kyoto Univ., 1977-1993 Total= 39928
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S-FP time<2. 57 at Yakedake Station, June-— 1993
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