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SEISMIC ACTIVITY IN THE HIDA MOUNTAIN RANGE:
THE 1993 EARTHQUAKE SWARM NEAR MT. YARIGATAKE

By Hiroo WADA, Kiyoshi 170 and Makoto KO1ZuMI

Synopsis

Seismic activity in the Hida Mountain range has been high since the swarm activity
in January, 1990. A middle-sized earthquake of magnitude 5.0 occurred in July, 1993
near Mt. Yarigatake and the event has been the largest one in the Hida mountain range
since the Kamitakara Observatory started monitoring of seismicity in 1976. In this
paper migration, precise distribution of hypocenters and focal mechanisms of major
events near Mt. Yarigatake are studied together with the seismicity in the entire region
of the Hida Mountain range. Eight major swarm activities occurred during 11 month,
and hypocenters of the swarms migrated in the north-south direction. Focal depths
are relocated by two methods to derive their precise distribution. Resultant depths are
less than 8 km and decrease from north towards Yakedake Volcano, beneath which focal
depths are as shallow as less than 3 km. For more large scale, earthquake swarms mi-
grate from north to south and south to north along the Hida Range. Mechanisms were
determined from P-wave first motions. Events in the northern part of the Hida Range
have strike-slip or normal fault with NNE-SSW tension axes, on the contrary those in
the southern half of it have strike-slip or reverse fault type with ESE-WNW presure
axes. This complicated stress field suggests that the thermal activity in the mountains
superposed on the global stress field due to plate movements.
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Fig. 1 Distribution of epicenters determined by the telemetered network of the Kamitakara observa-
tory from May, 1977 to December 1993, A rectangle shows studied area.
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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.
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Fig. 3 Daily frequency of earthquékes with S-P time less than or equal to 2.5s at the Yakedake sta-
tion. Letters A-G correspond to those in Fig. 8.
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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. Open and solid
triangels rectangle in the left figure show major monuntains and a observation station, respec-
tively.
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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).



Fil - K - DR REILOBETES) 371

Yakedake(R) Total= 152

[¢] o}
I
|«
Depth
[o]
o
o
&
)
in ° o .
"l
b o]
L)
Oo
| } 5 4 38
20 km Mo o o

Fig. 6 Epicenter and depth distributions 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).
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Fig. 8 Migration of swarm activities. Periods A-G correspond to those in Fig. 3.
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Fig. 9 Space-time diagram of studied earthquake swarms along the Hida Mountain region. Letters
A-G corresponds to those in Figs. 3 and 8.
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Fig. 10 Space-time diagram of earthquake swarms along the entire Hida Mountain region during the
period from January, 1990 to March, 1994
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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
No. Date Time Londitude  Latitude H M N1 N2 P T B N S¢ Ns
(E) (N) (km) Az D Sl Az D Sl Az D Az D Az D
1 930719 2141 28.54 137°38'12" 36°2303" 3.9 4.7 187° 54° -12° 284° 80°-144° 151° 32° 51° 17° 297° 53° 28 90. 2
2 930720 0010 7.79 1373841 362236 3.4 4.8 321 47 -61 102 51-118 306 69 211 2 120 2 32 9. 1
3 931010 1915 17.12 137 3858 362110 15.8 3.9 91 57-172 356 83 -34 308 28 48 18 166 56 24 8. 2
4 940101 0447 2.91 1373904 362140 1.7 3.4 176 49 -10 272 83 -138 143 34 37 22 281 48 21 83 I5
5 940101 0522 18.18 137372 362130 0.6 4.1 169 82 -1 259 89 -171 124 7 34 5 270 8 27 8&. 2
6 940115 1629 38.69 1374208 361627 0.0 3.7 324 66 -7 57 83-155 284 22 188 12 72 64 21 96 1
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Fig. 11 Focal mechanisms of earthquakes projected on lower hemisphere. Solid and open circles
show compressional and dilatational first motions, respectively. Numbers refer to those in
Table 1.
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Fig. 12 Epicenters and mechanisms of the earthquakes in Fig. 11. Solid and open quadrants indicate
compressional and dilatational portions, respectively. Plus signs show observation stations
and triangles denotes major mountains.
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Fig. 13 Epicenters and focal mechanisms in the Hida Mountain range during 1977-1992 (after Koizumi
et al. 1993). Solid and open quadrants indicate compressional and dilatational portions, re-

spectively.
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Fig. 14 Vertical section of earthquakes of which focal mechanisms are determined along Hida Moun-
tain range. Open circle, solid circle and diamond show strike-slip, normal and reverse fault
types, respectively. Projection of T-axis on the vertical section is shown for events with
strike-slip and reverse fault types, Triangles show major mountains.
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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., 1993.
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Fig. 16 Horizontal components of P-axes for major events in the Hida Mountain range. Results of
this study are added to those by Koizumi et al., 1993.
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