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OBSERVATION OF EARTHQUAKES IN THE MOZUMI TUNNEL AT THE KAMIOKA
MINE, CENTRAL HONSHU, JAPAN

By Hiroo WADA, Kiyoshi IT0, Masataka ANDO and Kazushige WADA

Synepsis

A seismic observation station was installed in the Mozumi tunnel at the Kamioka
Mine for the precise determination of hypocenters, in particular, focal depths of earth-
quakes occurring near the Mozumi-Sukenobu fault of the Atotsugawa fault system. The
station is located at 1150m from the entrance of the tunnel. Focal depths determined
from the data of the Kamitakara Observatory, including the data at the Mozumi station,
show that shocks occur in the depth range of 7-15 km, which is about 3 km deeper than
the depths determined without the data at Mozumi. Therefore, the seismicity of the
Mozumi-Sukenobu fault near Mozumi station, especially upper 7 km in the crust is very
low. Besides, no earthquakes with S-P time within 1s were observed at the station of
Mozumi during April, 1994 and December, 1995, nevertheless noise is usually very low
as 107® m/s in ground velocity. This certified that the seismicity near the seimometer
site is very low in the upper part of the crust. In the area of the fault, creep movement
has been found by the Geographical Survey Institute. This suggests that the creep
movement occurs less than 7 km in depth in this portion of the fault and earthquakes
occur in the depth range of 7-15 km.
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Fig. 1 Observation station of the Kamitakara Observatory. Solid triangle indicates
telemetered station linked to the Kamitakara Observatory, plus sign indi-
cates temporary station. Star shows the station of Mozumi. Dots shows ma-
jor villages or towns. (KT: Kamitakara, AM: Amo, NR: Nirehara, FM: Fuku-
mitsu, NN: Nanao, AH: Asahi, HR: Hohryu, TA: Takayama, YK: Yakedake,
TK: Takane, TY: Tateyama, HD: Hirudani, KW: Kuwanoin, KN: Kinoura,
MO: Mozumi, Ar: Arimine, Mg: Miyagawa, Ko: Kamioka)
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Fig. 2 Plane view near the station of Mozumi, showing the tunnel in which seismometers
and transmitter were set.
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Fig. 3 Plane view (upper figme) and cross sections (lower two figures) of
the site of seismometers in the tunnel.
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Fig. 4 Examples of three component seismograms at the Mozumi
station
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Fig. 5 Epicenter (upper figure) and focal depth (ower
figure) distributions of earthquakes near the Atotsu-
gawa and  Ushikubi  faults during May
1977-December 1995 determined by the Kamitakara
Observatory.

Fig. 74243, FCHBICOWTEEBRNEO7— ¥ 2802 WERREEE (B &, ®ESllEo
F— 7 R EOTRERELT -7 R () OBFEAHERT, $7o, KERNSLE T2V CRE LK
£ (O RUSEBMAEMZ T LR (@) *EACFig 8 I1URT, BRSMAICEL TS D
ERZELIALVS, EXICELTE, BEEHEVPRONL, BEBNEOF -5 EMAHI EICLo
T, ERICEEIHIkmiFl R ol T/, PREDLVHIIBVWTHES Skm L NENE ZAHTOH
BEHHIEAERON L ol TOT LI, Fig. 6 TRL7S-P EMOEVHEIS { ViR L
FHETH Y, OB TIIREIRE SLVINS ZHEOREDL BT L2995,

4. EBE

PR | (7RG LB Cd, EEEEEIC & DY, 1981 5 S NEMEIHR VE LIThhTs Y, 19934FF
TOMRTHE, 1-2mm/fEOEETEHWTEY, HOPICEEO#HEY X AEELRELERE L SR
Twa (Fig. 9)o COYMTOMEEENL, FiBo &5 ICRRBOBRCETCEEIINR, KERHED

_6_



DeptnC20im>

AN - i - CiE - R RSN - BEESTIC 30 B R 247

Mozumi station
2004

160

1204

Frequency

@
5
1

40

S-P time

Fig. 6 Frequency distribution of S-P times at the Mozumi observation station (April
1994-December 1995).
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Fig. 7 Epicenter (upper figure) and focal depth (lower figure) distributions of earthquakes
near the Atotsugawa and Ushikubi faults during April 1994-December 1995, Left fi-
gures show the hypocenters determined including the data at Mozumi station and
right ones, those without the data at Mozumi station.
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Fig. 8 Comparison of hypocenters of earthquakes near the
Atotsugawa and Ushikubi faults determined includ-
ing Mozumi station data (@) and those without
Mozumi station data (O).
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Fig. 9 Locations of  precise  electro-optical
distance-survey network stations crossing
the Atotsugawa fault (upper figure) and their
observational results (lower {‘igm’e) after
Geographical Survey Institute” . MO shows
the seismological station of Mozumi.
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