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Observations of the explosion waves on and around
Tarumai volcano on Sep. 19, 1980.

By Usu Volcano Observatory
Faculty of Science, Hokkaido University
(Received August 3, 1982)

Tarumai volcano is one of the most active volcanoces in Hokkaido, located in the south-
eastern part of Shikotsu caldera at about 40 km south of Sapporo city, but its seismic
structure has not been studied. On Sep. 19, 1980, an explosion was made for seismic
exploration in lake Shikotsu district by Gelogical Survey of Japan. In order to study the
seismic structure of Tarumai volcano, special observations of that explosion were made by
Usu Volcano Observatory on and around the volcano. Two lines of seismic observations (6
points in each line) were placed ; one is in radial direction (R-line) and the other is fan
shooting observation behind the central part of the volcano (T-line). Reading accuracy is
mostly less than 0.005 sec. As the results of R-line observation, it was found that apparent
velocity determined by the data of R1—R3 (A=12.0—16.0 km) is 4.7 km/sec, and that of R5,
R6 and T4 (A=17.5—18.5 km) is 3.7—4.1 km/sec. The latter travel time curve shows a
remarkable gap, about 0.4 sec earlier than that predicted by the former travel time curve.
This gap is located at about the north-eastern summit crater rim of the volcano. A remark-
able delay (0.3 sec) of travel time at the south-eastern end of T-line is evident, and no
significant anomalies of travel times were found between other rays passing through the
northern part of the volcano or passing just beneath the central crater of the volcano. It is
concluded that there is no clear velocity anomaly which indicates the substantial amount of
melt or partial melt zone beneath the summit crater. Structure of a volcano is generally a
very complicated one, so we have to accumulate more precise observational data in future in
order to construct a reasonable structure model of the volcano.
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Fig.4. Records of the explosion waves at the stations of T-line.
Table 1. Some parameters and travel times at the stations of R-line.
Longitude | Latitude Height to— A /6 te— A{G :
(E) (N) _ [m] [sec] [sec Azimuth
R1 141°25" 2.47| 42°43'32.3” 383 1.653 1.509 N143°1823.6"W
R2 141°24'11.97 | 42°42'35.5" 498 1.821 1.626 | N143°40° 7.6"W
R3  [141°23'23.7"] 42°41'54.1" 650 1.950 1.688 N143°21'33.4"W
R4 141°22'59.0" | 42°41'24.4” 925 1.801 1.417 N14350'29.0"W
R5 141°22°43.3"| 42°41" 9.2” 905 1.775 1.401 N143°36'44.9"W
R6 141°22°35.27 | 42°41" 1.5” 895 1.815 1.445 N143°35'23.6"W
Table 2. Some parameters and travel times at the stations of T-line.
Longitude [ Latitude Height to— A /6 te— A /6 .
® ) [m] [sec [sec Azimuth
Ti 141°21'27.3" | 42°41'33.0" 552 1.647 1.428 N137°50'57.7"W
T2 141°21'45.57| 42°41°'14.9” 659 1.613 1.322 N139°58'50.4"W
T3 141°22° 3.0”| 42°40°55.1” 910 1.957 1.580 N142° 6'24.1"W
T4 141°22'29.7"| 42°40'43.0" 878 1.852 1.489 N144°18'37.3"W
T5 141°22'42.6”| 42°40'34.2" 752 1.866 1.559 N145°32'31.3"W
T6 141°23'17.8" | 42°40'17.6” 578 2.035 1.805 N148”28’Z4.8”X1
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Fig. 5. Reduced travel times at the stations of R-line.
Solid circles indicate observed values and open
circles denote values corrected for the height of

stations.
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Fig. 6. Reduced travel times at the stations of T-line.
Solid circles indicate observed values and open
circles denote values corrected for the height of
stations.
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