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OBSERVATION OF SEISMIC ACTIVITY NEAR MOUNT YAKE-DAKE
VOLCANO IN CENTRAL HONSHU, JAPAN

By Hiroo Waba, Kiyoshi Ito, Yasuhiro Umepa and Yoshio Summo

Synopsis

Earthquake swarm activities have been occurring since January 1990 in the vicinity of Mount
Yake-dake volcano in central Honshu, Japan. The volcano erupted frequently but it has been 30
years since the last eruption in 1962. Temporary observation of microerarthquakes was conducted .
near the volcano to survey the seismic activity. A station was set at about 1.5 km away from the
summit crater in September, 1990 and five temporary stations were installed in the surrounding area
of the volcano during the period from July to September, 1992. After that, three stations have been
maintained to monitor the seismic activity. Although only a few events were located in the volcano
during the period from July to September, 1992, the focal depths of the events were found to be very
shallow as less than 3km. In October and December, earthquake swarms occurred right beneath
Yake-dake volcano. Earthquake swarms were also found in northeast, north and southeast of the
volcano.

Reviews of the studies on the volcano activity and earthquake swarms near the volcano are also

given in this paper.
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Table 1. Volcanic activity of Mt. Yake-dake and seismic activity near volcano'#®49,
parentheses denote month of the year.

Numerals in

year

Yolcanic Activity

Seismic activity etc.

1584
1585

1735

1746
1889

1907
1908
1909
1910
1911
1912
1913
1915

1916
1919
1922
1923
1924
1925

1926
1927
1929
1930
1931
1932
1935
1939

1953
1958
1962

1963
1968
1969
1990

Yake-dake big eruption (legend)
loyama big eruption
(Priest Ken'nyo's Diary)

lo-dake big eruption
heavy ash clouds

eruption & ash fall(i2)

eruption & ash fall(3,7)

eruption & ash fall(l, 3-6)

eruption & ash fall(il)

explosion, earth sounds & ash fall(8,7)
ash fall(2-5)

eruption, earth sounds & ash fall(9)
eruption (formed Taisho Pond)(6)

small eruption(7,9)

eruption & ash fall(3,4)

eruption

abandant ash clouds

eruption, earth sounds & ash fall(6)
eruption & ash fali(ll)

small eruption, earth sounds & ash fall
explosion(4)

small eruption(l)

eruption & ash fall(l,4)

eruption, earth sounds & ash fall(4)
eruption(3)

eruption & ash fall(3,6)

eruption & ash fall(2)

eruption(9)

eruption & ash fall(6)

eruption, cinder & ash fall(6)
small eruption & mud flow(7-12)
small eruption & ash fall(1-3)

large eq.
land slide
(eastern side of Yarudani)

large eq.
land slide(Sodegatani)

eq. swarm before eruption

felt eq. after eruption

svarn(T)
swram(6-9)

33

svarn

swarm(}1)
svarm(8, 9)
svarn(l, 4)

2388
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Fig. 1. Geological map of Mount Yake-dake Volcano®® and its surrounding area. Dashed are shows the
1969 earthquake swarm at Kamikochi.
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Fig. 2. Epicenter (lower figure) and depth
(upper figure) distributions of the
earthquake swarm at Kamikochi
in September, 1969.
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Fig. 3. Epicenter (left figure) and depth (right figure) distributions of earthquakes in the Hida Mountain
region during Jan.-June, 1990 determined by the Kamitakara Observatory, Kyoto University.
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Fig. 4. Space-time distribution of earthquake swarms. Lines in the figure show the migration of swarms
in north-south direction along the Hida Mountains.
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Fig. 5. Frequency distributions of S-P
times at the station Shiramizu-
dani (ST1 in Fig. 6) from Sep. 28,
1990 to Jan. 23, 1991 (A) and from
Aug. 21, 1991 to Mar. 29, 1992 (B).
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Fig. 6. Temporary observation stations for the present study. STO is a station of Nagoya University link-
ed by telephone line to the Kamitakara Observatory.
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Table 2. Locations of recording stations and observation period. Asterisk shows a telemeterd station of
Nagoya University. Origin of the local coordinate system, (X, Y) is taken at (137°E, 36°N).

STN. LONGITUDE LATITUDE  HEIGHT| XCkm) Y(km) 0BS. PERIODS
YKE | 137°34'10.9" 36°15°19.1" 1150m| 51.19 28.33{ *YAKEDAKE (ST0)| July23-
SRMD| 137°35" 1.0" 36°14'10.0" 1670m| 52.46 26.20| SHIRANIZUDANI  (STI){ July23-
ESGD| 137°33°20.5" 36°12'42.2" 131lm| 40.96 23.49; ESAKAKEDANI (ST2)] July23-Sep. 15
HIRD{ 137°34'50.5" 36°15 2.7" 1235m| 52.18 27.82| HIRUDANI (ST3)| July23-
SHRD] 137°36°22.4" 36°17°23.7" 1440m| 54.45 32.17| SHIRADASHI (ST4){ Aug. 6-Sep. 13
KKHZ| 137°36°45.0" 36°13'54.3" 1583m| 55.06 25.71| KAMIKARIHORISAWA(STS)| July23-Nov. 5
ABDR} 137°34'40.5" 36°1l" 2.6 1607w| 51.98 20.42] ABODAIRA (ST6)| July24-Sep. 12
82 7 -8 M
TOTAL= 5
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Fig. 7. Epicenters near Mt. Yake-dake volcano determined during the observation period.
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Fig. 8. Daily frequency of events with S-P time less than 1.0s recorded at the station Hirudani (ST3 in

Fig. 6) during July to December, 1992.
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Fig. 9. Examples of earthquakes occur-
red close to the crater of Mt,
Yake-dake volcano recorded at
Hirudani (ST3 in Fig. 6).
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Fig. 10. Frequency distributions of S-P
times at all stations.
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Kamitakara 1990-1992 Total= 582
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Fig. 11. Epicenter distributions determined from combined data of the temporary observation and the
Kamitakara Observatory. Plus signs show temporary observation station in Fig. 6 for com-
parison. Triangles denote mountains, Yarigatake, Yakedake and Norikuradake from north to
south.
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