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Fig. 8. Daily frequency of volcanic earthquakes, quantity of steam from the
summit crater and meteorological data. Abnormal issuing of steam was
observed 10 days after the swarm of volcanic earthquakes.
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Fig. 5. Histograms of the ratio (maximum

o 19 horizontal trace amplitude/maximum
vertical trace amplitude) for the two
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2 48 34 56 7 earthquake swarms at Asama Volcano.
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Fig. 4. Relationship between the maximum trace amplitude of horizontal and
vertical components of B type earthquakes recorded at Sannotorii. m
indicates the coefficient of Ishimoto-lida’s formula (amplitude frequency
relationship).
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Fig. 6. Relationship between the maximum trace amplitude of horizontal and
vertical components of B type earthquakes recorded at Sannotorii.
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Fig. 8. Daily frequency of B type earthquakes and frequency of volcanic
tremor. A indicates the A type earthquakes and N indicates the
number of peculiar vibrations of gradual damping of amplitude with
monochromatic frequency.
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Fig 9a A photograph taken from the northern foot of Asama 15 hours before
the eruption The voleano is mostly covered by snow.

Fig. 9b A photograph taken from the northern foot of Asama 30 hours after
the eruption. The northern slope wrs covered by a pyroclastic flow at
the central part and mud flow over the entire slope. A part of the

cable for seismic telemetering was broken by debris flows
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Fig. 10. One of the major debris flows seen from the nmthem summit,
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Fig. 11. The final minor eruption taken from Sengataki, SE of the voleano,
by T. Maruyama.
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Fig. 16. Main topographic change inside the summit crater based on the topo-
graphic survey on July 5-6, 1982. The concentric lava cake formed by
the 1973 eruption disappeared. The most remarkable change is the
opening of the vents aligned in an E-W direction.
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Table 2. List of the ratio (total duration
time / maximum amplitude of explosion earth-
quakes) at Asama Voleano for the com-
parison of the 1973 and 1982 eruptions.

Date F-P/A |‘ Alin p) M
Feb. 11, 1973 | E-W  31.0 | 15.4 | 1.7
N-S 45.2 22.0
U-D 31.8 17.5
Feb. 14, 1973 | E-W  38.8 6.8 | 1.9
N-S 28.1 24.5
U-D 22.0 22.0)
April 26, 1982 | B-W  <7.8 38.9 | 2.0
N-S§  <9.2 32.9
U-D  <12.0 24.8
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Fig. 21. The explosion earthquake at 0225 hours, April 26 recorded by 5 sec
period seismometers (magnification 500) located at Nakano-sawa, 4.2
km east of the summit.
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Fig. 22, Epicenters of volecanic earthquakes during April, 1982,
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Table 3. Hypocenters of earthquakes originating from Asama in April, 1982.

Origin Time X (Km) Y (Km) Z (Km) 2(E) ¢ (N)

12 18": 32™ 54.39° 0.18(+0.05)| 0.60(%0.05)| —0.52(+0.17)| 138°31.286' | 36°24.256'
13 02 07 45.78 | —0.19(%0.13)| —0.22(£0.23)| 3.68(1.03) 31.040 23.811
16 02 50 33.20 0.04(+0.08)| 0.47(£0.15)| —0.11(=0.51) 31.189 24.183
03 24 41.13 | —0.16(£0.19)| 0.90(%0.18)| 1.61(X1.05) 31.054 24 .421
11 51 80.01 |—0.10(£0.05)| 0.49(+0.07); 0.14(=%0.25) 31.098 24.197
18 08 35 46.26 | —0.05(%0.12)] 0.59(+0.16)| 0.79(+0.67) 51.890 24.249
22 00 07 59.36 1.06(£0.29)| 0.19(£0.33)| 1.28(%1.41) 31.871 24.033
02 387 15.40 { —2.08(£0.68)| 0.53(x0.21)} 4.17(=*1.61) 29.776 24.218
02 51 21.58 | —1.75(x£0.56)] 0.55(+0.21)| 1.50(%1.39) 29.997 24.230
08 25 32.23 0.27(+0.11)] 0.34(%0.13)| —2.31(£1.26) 31.348 24.113
23 21 37 17.81 0.23(£0.05)| 1.05(%0.06)| 0.10(£0.27) 31.320 24.500
24 02 01 01.99 | —0.12(#0.12)| 0.55(=%0.14)| —0.54(=0.66) 31.084 24.228
02 01 05.12 0.03(+0.08)} 0.38(%0.06)| —0.16(+=0.26) 31.187 24.136
26 02 58 85.39 0.09(£0.05)| 0.53(%0.06)| —1.11(=%=0.14) 31.226 24.217
03 01 26.67 | —0.20(£0.06)] 1.47(%0.09)| —2.45(Restr.) 31.028 24.726
03 06 17.48 0.07(£0.12)| 0.34(%0.13)| —0.01(40.34) 31.210 24.115
03 06 45.82 | —0.11(£0.05)| 0.64(+0.05)| 0.50(=%0.14) 31.091 24.280
03 07 16.61 | —0.02(£0.10)| 0.44(%=0.11)| 0.29(=*0.29) 31.149 24.171
15 18 47.32 1.67(£0.05)| —0.61(x=0.06)| —1.76 (+0.08) 32.283 23.599
17 10 05.53 0.42(£0.08)| 1.09(=%0.07)| —1.67(0.19) 31.445 24.520
23 16 06.71 0.30(£0.17)| 0.23(+0.19)| —0.08(+0.45) 31.362 24.058
23 19 11.05 0.06(£0.05)| 1.48(%0.07)| —2.45 (Restr.) 31.205 24.734
29 04 10 47.04 0.29(+0.14)| 0.39(%0.33)| —0.12(=£0.63) 31.355 24.145
30 01 46 35.96 1.03(£0.16)| 0.36(x0.11)| —0.66 (+£0.20) 31.852 24.124
10 46 49.41 0.08(%0.03)] 1.07(£0.04)| —2.45(Restr.) 31.216 24.508
13 14 57.33 | —0.35(£0.12)| 0.35(=%0.35)| —0.44(+0.69) 30.929 24.121
17 34 53.06 0.01(+0.14)| 0.60(%0.17)| —0.45(=%0.41) 31.171 24,255
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Fig. 23 The lower part of the debris flow settled at the northern foot of the
voleano,

Fig. 24 Inside view of the summit crater of Asama Voleano after the erup-
tion. The photograph was taken on July 5, 1982
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Fig. 25. An aerial view of Asama Volecano from the NE direction in the
early morning of April 26, 1982. (Photograph was taken from a pre-

fectural police helicopter).
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25. The 1982 Eruption of Asama Volcano.

By Daisuke SHIMOZURU, Noriya GYODA, Tsuneomi KAGIYAMA,
Etsuro KoyaMaA, Michinori HAGIWARA and Hiroshi TsuJi,

Earthquake Research Institute.

The Asama Volcano in central Honshu, Japan, suddenly erupted from the summit crater
on 26 April, 1982. Since the last eruptive activity in 1973, the volcano had been apparently
inactive in its surface manifestation. The first outbreak took place at 0225 hours followed
by four minor eruptions, the last of which occurred at 0548 hours the same day.

The staff members on night duty at the volecano museum at the northern foot of Asama
were awakened by the rattling of a window facing the volcano. Immediately upon opening
the window they heard the detonation and witnessed an incandescent eruption column and a
pyroclastic flow gushing from the summit. The sound of the first detonation was not strong
and only heard by a limited number of local residents.

A field survey to the summit area clarified the fact that no juvenile substances,
such as pumices and bombs, were ejected, while fine ash was deposited at the summit area.
The wind carried the ash mainly in a SE direction and some fine ash even fell in Tokyo.
A part of a seismic telemetry cable laid across the northern slope was cut by a debris flow
2 minutes after the eruption began. From this fact, the average velocity of the debris
flow was estimated to be not less than 80 km/hr. The eruption column rose to a height of
a bout 4.5km based on Japanese geostationary meteorological satellite data.

A conspicuous topographic change in the crater floor after the eruption was noticed.
The 1978 lava cake with a concentric pattern (140 m in diameter) that remained above the
central vent disappeared. A deep crack (260 m in length and 60 m in width) opened at the
central part of the crater floor extending in a EW direction. This crack seems to be the
connection of the several new vents.

Usually, an explosive eruption of Asama Volecano is preceded by swarm of shallow
voleanic earthquakes in the summit region, however, for the present eruption, no precursor
earthquakes were observed. Furthermore, seismic activity rapidly declined in the following
couple of days. The magnitude of the explosion earthquake of 0225 hours was 2.0. How-
ever, based on the seismogram (seismometers of 5 seconds period) ratio (total duration time/
maximum trace amplitude) of the explosion earthquake was found to be significantly smaller
than those of a similar magnitude in the 1973 eruptive activity.

As described above, we had no precursory sign immediately before the first outbreak.
However, since 1980, swarms of shallow earthquakes lasting 1~8 days occasionally occurred.
In Augnst, 1981, especially, 10 days after an earthquake swarm, an unusual amount of vapor
plume was observed. Observation of sulfur dioxide gas from the summit crater of Asama
by a correlation spectrometer yielded the total mass flow as 530 ton/day in the fall of 1981
which is 5~10 times more than during the quiescent period. These occasional earthquake
swarms and the significant increase of sulfur dioxide emission, though lacking of an im-
mediate seismic precursor, could be interpreted as the precursory sign.

Results of the relevelling and geodimeter resurvey showed no remarkable feature,
implyidg no further development of the present eruptive activity. As the result, the
overall evaluation of the 1982 eruption of Asama Volcano is a minor explosion with a single
event.



