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On the Seismic Waves and ‘Air-shocks CausedA by the Explosion

of Volcano Asamayama, Nov. 10, 1958

I. Takeyama, Y. Tanaka, E. Kobayashi
(Seismological Section, J. M. A.)

. Y. ‘Isono
(Electronic Computation Center, J. M. A.)

The authors investigated the seismic waves and air-shocks caused by the volcanic explosion on

Nov. 10, 1958.

The summary of the analytical results is as follows;

(1) As the result of analyses of seismic waves, two layers are supposed to exist under the

ground of Asamayama, and the thickness of the upper layer is.about 7 to 8 km.

The velocities

of P,’S, Pand S are 4.5, 2.7, 5.8 and 3.6 km/sec respectively. Poisson’s ratio of the upper layer

is 0.23 and that of the lower layer is 0.18.

"(2) Air-shocks of the explosion were recorded by the seismographs (Table 1). The period of

the 1 st wave (or I) was about 5 sec.

the 1st wave (or 1), and its period was less than0.5 sec.

The 2nd wave (or T1) was recorded about 10 seconds later than

The velocity of the1st wave (orI)

is about 350 m/sec and that of the 2nd wave (or II) is about 320 m/sec.

(3) The energy of the explosion earthquake is-about 4X10% ergs.

(4) In the 1st outer zone of aud\ibility, sounds were heard twice or three times. The

phenomena were explained to a certain degree by tracing the sound paths (Fig 1)-

(5) The 2nd 'outer zone of audibility was observed far away beyond a zone of silence and

the 1 st outer zone.

(6) The air-vibration (period; 0.5~1 min.) was recorded by the 'barographs and the micro-

barographs at many weather stations. The propagation velocity is about 280 m/sec in all directions.

(7) The energy of the 1st shock of air-vibration is estimated to be about 1017~10'8 ergs.
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~Table 1. Seismological data of the explosion of Asamayama on Nov. 10, 1958.

N-component

E -component

Z-component

Distance : :
Station ‘figirclagée P . ?, S S L - Air-shock | (Period)] lldri};.l.itude I;/Irzrix)l().litude I Izl/lnal);ii‘tude
Daad . . (Period) (Period) (Period)
~km h m s hm s hm s h m s h m s h m s ‘S 2 s ® s P s
Oiwake 8 ° —_ 22 50 26.2 — 22 50 27.5 22 50 28.6 | 22 50 44.0 | (short) 248 (4.2) | 333 (4.7) =
Matsushiro 33 - 50 30.6 - 50 37.8 | 50 35.8 - 5 (40)| 8 (40)| 3 (2—)
Nagano 42 — 50 33.0 — 50 40.0 |, 50 42.0| 5228.3| (0.6) | 26 (4.2) | 24 (3.0) | 17 (1.7)
Macbashi 9. |2 50 3431 —  |225040.6| 50418| 50529 { 2 a0 gggg | 50 35 [ 3¢ 31| 20 G
Matsumoto 52 50 35.0 - - — 50 50.1 — — 14 @) —
Chichibu 69 — 50 38.6 |  — 50 50.0 - = 10 32| 6 G2 —
Kumagaya 82 — — 50 50.5 | 50 56.2 | 5104 { 2 ggg Eé gg 29 (6) | 59 (1) | 48 (41)
Kofu 82 — 50 4.9 |  — " 50 55.6° — — 8 (4.2) - -
Takada 82 — - 50 49.8 - 50 59.5 — — | 1528 —
Funatsu_ 102 50 43.4 — — — — — 8 6 (3.6) — -
Tida 116 - - 51 03.8 — - -~ — — — -
Utsunomiya 122 50 47.5 - 5100.9| 51109 51167 { - E:g 5 @D | 5 20| 6 (3.1)
Toyama 124 50 47.6 | 50 51.0 — 5109.1| 51 20.6 — 10 (4.8)| 13 (5.8)| 6 (42
Tokyo 138 — — — . s111] sl 27.—{ o }g:g Eg B 20 (6.0) | 36 (4.6)| 24 (4.5)
Mishima 147 — — 5109.4 51189 51251 — 4 33| 3 @G|, —
Yokohama 149 - 50 57.9 — 51 17.7 — 57 46.9| (4.8) | 21 (5.2) | 18 (4.0) | 10 (4.8)
Shizuoka 159 — — 51 10.7 51 20.2 51 29.6 | - B >2 (=) | >4 () —
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T . N-component/E- component| Z-component.
Stati fostance | P < A . Max. Max. ‘Max.
tation from the P P S S L Air-shock |[(Period) amplitude | amplitude | amplitude
volcano ' ] o ’ (Period) (Period) (Period)
km’ h m s h m s h m s hm s |{‘h'm s h m s S ® s /L s @ s
Mito 170 — 22 50 58.1 | 22 51 13.5 | 22 51 25.3 | 22' 51 40. — {22 58 47.2 | (3.—)| 9 (4.6) | 8 (3.4 — .
o 59 01.7 | (0.3)"] - :

Shirakawa 172 22 50 57.6 — — — — - e — —— —
Gioata 5857.8 | (2.— : -
Niigata 176 — — 51 13.8 — — { R S 4)) 29 (4| 27 52| 8 @
Kanazawa 190 — — 51 22.0 — — — — — — —
Gifu 195 50 59.2 — 51 20. 4 51 36.1 — 2303 24.4| (2.8) — 4 (4.2 —
Nagoya . 196 50 58.8 — — 51 41.0 — 02 47. —| (—) 4 (3.0)| 8 (5.0 —
Omaezaki 201 51 0L. 2 — 51 27.1 — — 02 33.9 | (—) 6 (5.6)| 8 (5.6) —

.Hamamatsu 202 — — — 51 41.3 — — — — 5 (4.8) —
Tomisaki 204 — — 51269 — | @ — - — — — —
Fukui 210 — — 51 16.8 — — — — e — -
Choshi’ . 224 = -~ - — — 01 27.7 | (=) — - —
Ibukiyama 224 — — 51 19.4 — — — — — — —
Onahama 224 — — o 51 43.7 — 01189 (—) — — —
Fukushima " 230 51 07.0 — — — — -~ — — — —

- Tsuruga ' - 238 — — 51 29.3 — 51 58.9 — — — — —
Hikone 242 5110.9 | — — — — — — — — —
Kyoto 298 — — 51 37.0 — e — — — — —
Sendai 298 — — — 51 56.9 — - — — - —
Osaka 336 — — 51 52. — — — — — — - —
Owashi 338 51 10.1 — — — — — — - — —
Toyooka 350 — — —_ 52 27. — — — — — — —
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Table 2. - Barograph data of the explosion
) of Asamayama.
. Max. - Max.
Station vibration Station vibration
mb mb mb m
Oiwake +5.0 —4.0|Wakamatsu 0.6
Karuizawa | +4.1 —2.6/Wajima 0.1
Nagano +0.4 —0 (Kanazawa ) 0.3
Maebashi +2.3 —2.1||Gifu +0.37 —0
Suwa Slight |[Nagatsuro +0.4
Chichibu +1.2 —1.5|Tomisaki 0.5
Kumagaya +2 -1 |Irako 0.3
Chugushi +1.0 —0. 6[Hikone - 0.24
Funatsu 0.1 ||[Kameyama 0.05
Takayama +0.1 —0 |[Yamagata 0.1
Utsunomiya- |+0. 72 -0. 27Sendai 0.1
Gotemba Slight |Osaka 0.2
Tokyo +0.09 -0.08||Tottori 0.2
Tsukubasan | +1.0 —O0. 3{|Akita 0.1
Mito +0. 45 -0. 35/Shionomisaki 0.3
Okayama 0.3
Yonago 0.2
Kagoshima 0.1
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Fig. 1. Distribution map of sound, ash and
earthquake at the explosion of
Asamayama, Nov. 10, 1958.
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frequency of sounding. i

X  Place where no sound was heard
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Fig. 3. Time-distance curve of seismic waves

from the explosion of Asamayama.
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Fig. 2. Seismogram of the explosion earthquake of volcano
Asamayama, on Nov. 10, 1958.
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