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9. Crustal Structure in Central Japan as Derived from
the Miboro Explosion-Seismic Observations.

Part 1. Explosions and Seismic Observations.

By The Research Group for Explosion Seismology.

(Read Jan. 24, 1961.—Received June 30, 1961.)

1. Introduction

Since September 1957, several scores of tons of explosives have been
detonated many times by the Dengen Kaihatu Co., for quarrying purposes
connected with the construction of a rock-fill dam at the site of Miboro-
valley, Sirakawa-village, Gihu Prefecture. The Research Group for Ex-
plosion - Seismology, making the best use of these opportunities, has
carried out six large scale systematic seismic observations. Our aim
was to get precise information about the crustal structure in central
Japan, over the Kwanto-, Tytbu-, Kinki- and Ty{ligoku-Districts.

An outline of the explosion-seismic observations and the observed
results will be given in the following.

2. Description of Explosions

Quarry area where the shots were fired is situated in Hukusima-
valley, a gorge of a branch of the Syogawa, 800-900 m high above
sea level, and is adjacent to the south-eastern foot of Mt. Hakusan.
From a geological point of view, it consists mainly of granite-porphry.
Topographical features near the Miboro dam-site and Hukusima-valley
are shown in Fig. 1, and a detail map near the shot points in Fig. 2,
and those of six explosion features are outlined in Fig. 3.

As can be seen in the above figures, a coyote-tunnel blast system’
was adopted in the I-V explosions, and a bench-cut blast system only
in the VI detonation, respectively. In the former system, dynamite
was detonated in many coyote-tunnels drilled horizontally in the hillsides,
and so the exploded area occupied a certain spatial extent, while in the
latter system, explosives concentrated in vertically drilled six blast holes,
each 10" in diameter and 25-30 m deep, were fired simultaneously. Only
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the last was blasted at midnight. The ignition method was as follows.
The initiating fuses extending outside from the dynamite charges in the
tunnels or the blast holes, were gathered to an electric blasting cap.
This cap was ignited through AC 200 V by operating a knife-switch on
a switch-board set up at a spot 200-300 m distant. Shot times were
directly registered on the oscillogram. The shot times thus determined
and the amount of explosives in the six explosions mentioned above are
tabulated in Table 1.

PN
North Quarry. \am o s,

Fig. 1. Topographical map of Miboro dam-site and quarry
area in Hukusima-valley.

Fig. 2. View of I-VI explosion areas in Hukusima-valley.
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Fig. 3. Details of explosion feature (I-VI).
Eec  Coyote-tunnel blast system.
ees Bench-cut blast hole system.
——— Quarry area.
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Table 1. Observations of the Miboro explosions.

No. of | Amount |

Explo- ! Shot time . of charge | Number of stations
sion © (tons)

I Shot point, Eastern profile: 8 obser-
I 1957, Dec. 21, 12h 00m00.831s 86 i vation stations, Western profile: 8
| observation stations

O | 1958, Mar. 5, 12 00 8l fMatusiro, Tukuba, Kyoto, Abuyama

Shot point, Eastern profile: 15 obser-
vation stations, Western profile: 4 ob-
| servation stations

I 1958, June 15, 12 00 01.754 155

H : Shot point, Eastern profile: 3 obser-
v 1959, Apr. 5, 12 00 01.276 :‘ 77 | vation stations, Western profile: 7 ob-
! I servation stations

| Shot point, Western profile: 14 ob-
v 1959, Nov. 20, 12 00 01.173 30 ! servation stations

Shot point, Western profile: 12 ob-
servation stations :

VI | 1960, June 10, 01 05 00.906 '  2.67

3. Outline of Observations

In order to observe the seismic waves from the explosions, tem-
porary observation stations, 75 in total, were spread mainly along a line
extending to the Tylbu—northern Kwantdé—southern T6hoku-Districts
(Eastern profile), a line to the Hokuriku-—northern Kinki—Tyfigoku-
Districts (Western profile A), and a line across the central part of the
Kinki-District (Western profile B), as shown in Figs. 4 and 5. The number
of stations in each shot is added in Table 1. For reference sake, the
shot points in the Nozori and Hokoda explosions” are marked in the
figures. The geographical coordinates of the shot and observation points
were determined by a method based on triangulation.

The place name, latitude, longitude, height, epicentral distance and
azimuth from the shot point, of each observation station, and the ob-
servational instruments, and observers at the stations, for every ex-
periment are tabulated in Tables 2-7. . The epicentral distance means,
in the present case, the shortest distance between a station and the
nearest point of the explosion area to the station.

Most of the stations were equipped with electromagnetic transducers
with a natural frequency of 3 ¢/s, amplifiers and oscillographs, as in

1) The Research Group for Explosion Seismology, Bull. Earthq. Res. Inst., 36 (1958),
329-348; 37 (1959), 495-508.
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past observations of this kind. Time marks were registered on the
oscillogram directly from the JJY radio time signal.

In the No. III experiment, the observation of reflected waves was
tried at§ Kamioka station, with apparatus of ETL-M-3 type for seismic
prospecting.?
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F:g 5. Observation stations in the Western proﬁ]e

2) Report R.G.E.S., No. 17 (1958), 8-10.
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4, Observed Results

Observations were carried out successfully, obtaining satisfactory
seismograms at most of the stations. The seismograms are shown in
Fig. 9. These records were read independently by several members of
our group, and then the arrival times of various phases were determined
only when satisfactory agreement was found. For the sake of con-
venience, the accuracy of the adopted values was classified into four
grade, taking the clarity of the initial motion and time marks into con-
sideration :

a: 4t<£0.02 sec
b: 0.02<4t<0.05 ~
c: 0.06<4t<0.1
d: 0.1 <4t "

where 4t is the expected errors in the time determination.

Tables 8-13 indicate the arrival times of the first P wave and
prominent later phases observed at all stations in the six observations.
They are reduced to the travel times and rearranged in Tables 14, 15

Table 8. Observational data of the 1st Miboro explosion.
(Dec. 21, 1957) :

Station P relc)tii;)n ‘if;g;,l Later phases
122 QO
0 | Miboro 00 831
No. 1 00.855 U
No. 2 00,933 U
E 7 | Matusiro 22. 70 U b 28.37 41.5
0lm
E14 | Asakawa 37. 16 D a 43.18 44,98 04.00
E18 | Tukuba 45, 04 D b 48.31
W 1] Ono 07. 93 D b 13.39
W19 | Gihu 13. 95 U a 15.22 16.30 18.11 23.65
‘W20 | Kinomoto 14. 91 U b 17.10 24 .67
W28 | Wani 24, 7 U d 42.5
W30 | Kyoto 28. 3 D d 48.3
W34 | Abuyama 32. 18 U a 32.43 54.98
01m
‘W40 | Suhara 44, 6 D d 19.2 20.7
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Table 9.
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Observational data of the 2nd Miboro explosion.
(Mar. 5, 1958)

| . i
: Di- | Accu-
Station P rection | racy Later phases
. i12h 00 |
E 7 | Matusiro ‘ 20542 {‘ D b 20,80 21.70 37.88
W34 J Abuyama ‘ 30.06 u b ! 31.15 33.42
| |

Table 10. Observational data of the 3rd Miboro explosion.
(June 15, 1958)
Station 1 P reIc)tii-oni ‘/},gz‘;' ' Later phases
i 128 00m
0 | Miboro i 01°754
No. 1 01.874 . U . a
No. 2 0184 U | a
No. 3 01.903 | U | a |
E 1| Myogase 04. 66 9] a  09.66 10.33 12.41 14.35 19.78
E 2 | Kotakari 06. 57 U a  06.88 10.90
E 3 | Kamioka 09. 12 U a  09.89 10.29 11.13 12.60 12.99 14.47 15.15
E 4 Inekoki 15. 41 D a  16.53 21.27 25.37
E 5 | Hotaka 16. 60 D b 17.56
E 6| Omi 20. 7 D d  20.9 23.0 34.1 39.2
E 7 | Matusiro 22. 9 D 4
E 8 | Hoppo 28. 97 D b 29.45 32.68 36.08 49.25 49.80
E10 . Sawatari - 32. 3 D . 4
E11 | Takayama ' 34, 33 D a
E12 | Hujiwara  35.73 = U b 35.9
’ ; 0l m
E13 | Kawaba . 35.8¢ 1 U b 36.24 38.40 42.03 00.43 01.43
g . 0lm
E15 | Yumoto L 40.13 1 D a  42.04 49.68 08.81
E16 | Nisioasi  41.3 D b 41.55 45.74
g i 0lm
E18 | Tukuba 45.92 ¢ D b 47.66 48.73 55.90 07.26 20.65 27.75
W24 | Sin’asahi 2.0 | U d 23.1 30.5 39.3 42.2
W34 | Abuyama 2.6 | U d
i ; 0lm
W37 | Rokké 37.8 | U a  03.90 04.07
| £ 0lm
W39 | Sizuki 46.3 | U

b 17.23 18.68
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Table 11. Observational data of the 4th Miboro explosion.
(Apr. 5, 1959)

Station P . elc::,tii.o o Ar.gg;l Later phases
128 Q0m
0 | Miboro 01° 276
Noz | 013 :
No. 3 : a
: 01.422 a -
W10 | Ikuno 36. 36 U d 36.65
W12 | Yamazaki 40. 35 U a 42.58 43.52 72.02
W26 | Takasima 22. 28 D c 23.78 40.27 40.58 40.82 41.10
W32 | Kameoka 30. 94 U [ 31.05 31.57 53.15
W33 | Taki 31. 54 U c 32.32
W38 | Tainohata 38. 38 U [¢ 38.42 40.78
W41 | Kitaama 44, 48 D a 53.37
E 7 | Matusiro 23. 4 U d
E 9 | Oiwa 30, 29 D d 31.35
E17 | Sinoi 4.5 D d
Table 12. Observational data of the 5th Miboro explosion.
(Nov. 20, 1959)
Station P relc)tii-on ‘i‘gﬁ;‘ Later phases
126 Q0m
0 | Miboro 1°7300
Nop | bm| oy | o=
No. 3 ‘ U a
1.846 a
W 2 | Nakai 12. 48 U a 13.13
W 3| Utuo 14. 77 D a 14.95 15.28 24.09
w5 |0i 25. 26 D c 25.44 25,53  25.73  42.62
W 6 | Yatuai 28. 99 U b
W 7 | Yasiro 29. 79 Pull b 29.79  30.03  49.7
W 8 | Hukutiyama | 31. 38 b 32.06 32.14  52.88
W11 | Kawakami 37. 64 D a 37.97  39.34  65.66
W13 | Kamigori 43, 44 U b 77.69
W14 | Yanahara 45. 99 D b 46.45 46.54 49.98
W15 | Yakage 51. 34 U d
W21 | Kaizu 19. 64 8] b 19.89  20.00 20.42 20.71 21.33
W29 | Bessyo 26. 98 D c 27.35 27.66 27.72  46.35
W31 | Sikibigahara | 30. 13 D .- a 30.45 50.3

* The shot time is checked using the data of Nakai station in the 6th Miboro explosion.
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Table 13. Observational data of the 6th Miboro explosion.
(June 10, 1960)

Station I P re?tii.on! égg; Later phases
018 05, :
0  Miboro . 0°906 '
~ No. 1 0.955 U a
No. 2 0.999 U a
No. 3 1.020 U a
. No. 4 1.02 : U a
i No.5 1.075 + U a
W 2 | Nakai L 11.61 | U a 1 12.27
W 4 | Mikata 19.94 ' U a  19.97 20.38 20.40 20.44  21.00
W 9 | Aogaki 33. 25 U a 3432 34.36 57.35
W16 | Arabuti 3. 00 U a 4.65 4.89
W17 | Itosiro 4. 64 U a 7.46  7.69
W18 | Ogawara 9. 65 U a  10.20 13.11
W23 | Kitoge 20. 38 D b 2113  21.16
W25 | Sirahige {22, 48 U c 23.09
W27 | Kido ’ 25. 86 D c
W34 | Abuyama 31. 60 U b  32.53 55.84  56.55
W36 | Oharano | 33. 64 U c  33.79 34.37 58.09 58.13

and 16 for the said three profiles, respectively. Travel-time graphs are
shown in Figs. 6 and 7.

In order to obtain knowledge about the superficial structure, pickups
were set up within a distance of 800m from the shot points. The
results are shown in Table 17 and Fig. 8. But the here-mentioned distance
must be corrected in the travel-time calculation, taking the topographical
effects into account.

It is to be added here that fairly distinct phases were observed at
Kamioka station®. The observed data are listed in Table 18.

Crustal structure in central Japan, derived from the above observed
data will be discussed in Part 2 of this paper under the same title®.

3) S. MURAUCHI, Report R.G.E.S., No. 17 (1958), 9.
4) T. MIKUMO et al., Bull. Earthq. Res., Inst., 39 (1961) 321-343,
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Table 14. Travel times for the Eastern profile.

No. of Station ob: ggb a(::fi on Station 4(km) P—0O(see) |[(P—0)—4/6(sec)
E 1 I Myogase 15.24 2.91 +0.37
r 2 ” Kotakari 25.93 4.82 +0.50
v 3 ” Kamioka 41.59 7.37 +0.44
r 4 " Inekoki 77.22 13.66 +0.79
r 5 ” Hotoka 85.22 14.85 +0.65
r 6 ” Omi 108.61 18.8 +0.7
v 7 1 Matusiro 125.40 21.87 +0.98
r 8 m Hoppo 158.58 27.22 +0.70
7 9 v Oiwa 171.77 29.01 +0.38
v 10 m Sawatari 176.44 30.4 +1.0
r 11 4 Takayama 193.12 32.58 +0.40
v 12 ” Huziwara 206.08 33.98 —0.36
r 13 r Kawaba 206.42 34.09 —0.31
r 14 1 Asakawa 220.92 36.33 —0.48
7 15 m Yumoto 237.51 38.38 —1.20
r 16 ” Nisioasi 248.70 39.61 —1.84
v 17 v Sinoi 274.06 43.2 —2.5
r 18 m Tukuba 288.22 44.17 —3.87
Table 15. Travel times for the Western profile (A).
No. of Station, _, No- of Station 4(km) P—0(sec) |(P—0)—4[6(sec)
observation

w 1 Ono 39.37 7.10 +0.54
ro2 1 Nakai 528 81[1; 1.7 E“,’Ig +0.27
r 3 VI Utuo 75.42 13.04 +0.47
r 4 vV VI Mikata 109.62 19.03 -+0.76
r 5 v 0i 139.85 23.53 +0.22
r 6 VI Yatuai 159.85 27.26 +0.62
v 7 Vv Yasiro 167.06 28.06 +0.22
r 8 A\ Hukutiyama 179.67 29.65 -0.29
r 9 VI Aogaki 196.48 32.34 —0.41
v 10 1\% Ikuno 218.01 35.07 —1.26
r 11 \' Kawakami 226.24 35.91 —1.80
r 12 v Yamazaki 247.87 39.07 —-2.24
» 13 \' Kamigori 268.72 41.71 —3.07
v 14 A\ Yanahara 287.88 44.26 -3.72
r 15 A\ Yakage 342.60 49.61 —7.49
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Table 16. Travel times for the Western profile (B).
’ . |

No. of Station . of ~ Station A(km) P—0(sec) i(P—O)—le(sec)
W 16 VI * Arabuti L1155 2.09 +0.17
v 17 VI " Ttosiro : 20.71 3.73 +0.28
r 18 Vi . Ogawara ; 50.83 8.74 +0.27
r 19 I Gihu . 7436 1 1312 +0.71 .
v 20 I ! Kinomoto 80.19 14.08 +0.72
21 v . Kaizu 105.53 17.91 +0.32
r 23 VI Kitoge 110.95 |  19.47 +0.98
v 24 m " Imazu 117.35 |  20.2 +0.6 .
v 25 VI ' Sirahige 124.21 21.57 +0.87
v 26 I\ | Takasima 127.23 22.00 +0.79
v 27 VI ' Kido 137.04 23.95 +1.11
» 28 I - Wani 137.88 23.9 +0.9
v 29 \ Bessyo 147.17 25.25 +0.72,
» 30 Ky6to 158.74 27.20% +0.74
v 31 \% Sikibigahara 166.16 28.40 +0.71
r 32 v Kameoka 177.31 29.66 +0.11
v 33 v Taki 180.31 30.26 +0.21
| e | EEQ 85| 45
r 36 VI Oharano 198.02 32.73 —0.27
v 37 m Rokkd 212.87 36.05 +0.57
» 38 v Tainohata 230.85 37.10 —0.37
v 39 g Sizuki 261.86 44.60 +0.96
r 40 I Suhara 280.00 43.9 —3.83
r o 41 v Kitaama 282.20 "43.20 —2.8

* This was obtained in the explosion of Nov. 2, 1958.

Table 17. Travel times near the shot point.

No. of Explosion’ P. U. Number 4 (m) | P—O (msec)
I ; 1 ‘; 39 24
\' i 1 : 114 32
m 1 124 93
Vi 1 170 49 .
v 1 i 192 106 :
1 2 ! 225 102
m 2 i 277 110
A\ 2 334 84
VI 2 ‘ 373 , 93
v 2 | 385 109
v 3 483 116
VI 3 i 487 114
i 3 1 526 149
v 3 j 575 146
A" 4 | 646 146
AY 5 | 755 169
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Fig. 8. Travel-time graph near the shot point.

Table 18. Distinct phases observed at Kamioka station.

Arrival time i Travel time Apparent velocity
128 005 0912 | 7237 5.98 km/sec
09.91 . 8.16 5.30
10.29 | 8.54 6.01
10.48 | 8.73 5.11
11.07 | 9.32 8.63
11.13 9.38 6.44
11.39 | 9.64 4.95
11.64 ! 9.89 7.98
12.60 | 10.85 11.25
12.99 | 11.24 8.41
13.29 | 11.54 10.38
13.96 | 12.21 6.86
14.47 12.72 11.38




Crustal Structure in Central Japan 303

%’TT‘!"-‘!v‘-'lw!-t‘a?~_" .w‘w TN |]' [t Il [ : 1 0
| »l.!‘d,lr !
WS S g PPt S it P R SR AT R S U mwmwmwfm» AR
| ; "
v

1)

podes 2| v
Pk
|
ox st Saapie
A . - ~

phova prt

MMM AAAA

Jrd. MIBOR0 EXPLO 1958°5-15 .

e alad

SHOT_MARK | a | " N

|
.
e 4‘- el p‘*w—-’m A A wfﬁp\p‘pﬂr\r-wm PP !_A,-JL.AW s ™ ,-.\,.+-- M.-\L Attt
| ' 1 =
1 .

Fig. 9. Seismograms at:

1) Miboro shot point in the 1st explosion.
2) Miboro shot point in the 3rd explosion.




304 The Research Group for Explosion Seismology

BECE 1T TR EETTI O R T T e ST e
3) } {

’ \
!\-»-L—-\ A ey

Pl bty Le by " - e
et ik y I
e ST \ - i P,
o L
s,
e - e N
prt - e U S S B S f
A "‘
3v |

,*‘r,':h

|
.n | 53 g kg ; AT b
“‘.n".”l V‘MM" ““ ‘v’M&. """-’* VWA ‘d'.v'fu',‘-.!_ VOV W Ry WA

¥ '1ll
(N.K.E. T.-~,~,"'fl ‘
Bo, 5
AN e e,
Ke. 4 A =
NS A
TR CH 10 8 TR T W/ \.vv'\""’"’_"}\/_\/‘
¥o. 3 FA W L
o A AN PN A
Miboro Dam Shot Point l i VY v BVAY v
e A A B ¥o. 2 41 Up AT A /" ’\/"",
v Y i\ A
Party of Geclogical Survey of Japsn { / \j \/ b
EAMEME (& X 112) %o 1 kR A o A gEnT X. Ao
5 X e
P.U. 88C 26 cps  no-ampl, v - J A
BWME SSC 20, HE _Shot_Xark ¥
L b 10 (2 fhsh L A A AL W N i e e

(MEX. +2*H1dE) JIY & W

Fig. 9. Seismograms at:
Miboro shot point in the 4th explosion.

Miboro shot point in the 5th explosion,

o W

Miboro shot point in the 6th explosion.




Crustal Structure in Central Japan 305

3rd. MiHoRo Exple. | I
Hgogase 087 PT
A
up }'

W w H““LLL

SR, *,H__,&j'- __f\

3rd MIHORO EXPLO. KOTAKARI OBS.PT.

T e e L T o o ——
- A T LA™ P\ S s P ™, S g P
bt Lo ! J - y aag) S — 1y n g Ry
SR 7T A S T el s it LN
g -

= = = e
e A W TN AW & ~ 5 . — —
et \ e N
e o T N f \/\J v o I
- R e o S U S SO i W . S =N = =

—_——_ g v i

o I e S

(Radul,
= 2H P = — = g
it =S — ~
— R e ey i - S et 3 s

Fig. 9. Seismograms at:

6) E-1 Myo6gase in the 3rd explosion.
7) E-2 Kotakari in the 3rd explosion.



306

The Research Group for Explosion Seismology

G
ety

9) 3w MIBORO EXPLO. INEKOKI OBS. PT
3 i koAl
TR iy W
K msy A ,"..".\ J,n,' \ J r \ "\ |
g | I \ ) !
1y up Wwivi 'f'v,“",..-f\,.'r:‘-/-
1 168 ' 16 ' 1 ' "3
10) 3rd MIHORO EXP. HOTAKA
r gy g .' | \ ..
3¢5V . "l‘.‘/ A A I !\u L ',l‘
Up "’\“H i 4 ' |"f'.n' n’".\‘ AT R AL
LRI BT B T ' i LI . A
- 3 eV TN ' lll
o ju—--wlwﬁw M W A\WM\AW‘. 'V\W“, n/\ VAN A
3 oV Y ’Ai |Il h ] “1} "1‘ " M' Moy
s JL-\ rm (i Mh \J*-l L f,yv A"i""'m."w
; |l| o
JJY 158 20s
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Fig. 9. Seismograms at:
11) E-6 Omi in the 3rd explosion.
12) E-7 Matushiro (Matsusiro) in the lst explosion.
13) E-8 Hoppo in the 3rd explosion.
14) E-9 Oiwa in the 4th explosion.
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Fig. 9. Seismograms at:
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Fig. 9. Seismograms at:

18) E-13 Kawaba in the 3rd explosion.
197 E-14 Asakawa in the lst explosion.
20) E-15 Yumoto in the 3rd explosion.

21) E-16 Nisiéasi (Nishidashi) in the 3rd explosion
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Fig. 9. Seismograms at:
2) E-17 Sinoi in the 4th explosion.
3) E-18 Tukuba in the 1st explosion.
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Fig. 9. Seismograms at:
28) W(A)-3 Utuo (Utsuo) in the 5th explosion.
29) WI(A)-4 Mikata in the 5th explosion.
30) W(A)-5 Oi in the 5th explosion.
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31) W(A)-6 Yatuai (Yatsuai) in the 5th explosion.
32) W(A)-7 Yasiro (Yashiro) in the 5th explosion.
33) W(A)-8 Hukutiyama (Fukuchiyama) in the 5th explosion.
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Fig. 9. Seismograms at:
34) WI(A)-9 Aogaki in the 6th explosion.
35) W(A)-10 Ikuno in the 4th explosion.
36) W(A)-11 Kawakami in the 5th explosion.
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37) W(A)-11 Yamazaki in the 4th explosion.
38) W(A)-13 Kamigdri in the 5th explosion.
39) W(A)-14 Yanahara in the 5th explosion.
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Fig. 9. Seismograms at:
40) W(A)-15 Yakage in the 5th explosion.
41) W(B)-16 Arabuti in the 6th explosion.
42) WI(B)-17 Itosiro in the 6th explosion.




Crustal Structure in Central Japan 317

43)

6th MIBORO EXPLOSION 1960 610 01:05 BRIRN l HI" |
OGN 60 % |l Mtk 1L
-0B5.PT OGAWARA I paraliax o ! e R
i 416 1L A
3-v D  04mm 02mm JI.; i LA
.=~"~;'av*%ﬂ'=~\.m<*fn¢_~afr.ww-mi'?ﬁ 13 R AR iR
AL
ND.3-V D o0o5@@yy 00 gl it B l
. AT i"&f!r;.,mr»;.n-:.‘;#e.‘é% M |
&’ 7 8 8 T i 4
ERRRE 730KC .:! \'4 ] K
A O 774 Gy b e .
N
44) MIBORO EXPLO. Dec.a/ (157 GIFU 0BS.PT.
v D A y r
R} own ‘A
' / A YAYW A A
MWW\ f\/ AVl _ / \
2 i Y v N oo i
JIN tone :2"=v'"ff’ fid 78

Wb R e

45) Hfll%?!:

LT LD e T

it

STy (#Mc)
4

ST TSR Y

Fig. 9. Seismograms at:
43) W(B) 18 Ogawara in the 6th explosion.
44) WI(B)-19 Gihu (Gifu) in the lst explosion.
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Fig. 9. Seismograms at:
46) W(B)-21 Kaizu in the 5th explosion.
47) W(B)-22 Kitoge (Imatsu) in the 6th explosion.
48) Wi(B)-24 Imazu (Shin'ashi) in the 3rd explosion.
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Fig. 9. Seismograms at:

49) W(B)-25 Sirahige (Takashima) in the 6th explosion
50) W(B)-26 Takasima (Takashima) in the 4th explosion.
51) W(B)-27 Kido in the 6th explosion.
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Fig. 9. Seismograms at:
52) W(B)-28 Wani in the Ist explosion.
53) W(B)-29 Bessyo in the 5th explosion.
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Fig. 9. Seismograms at:
54) Wi(B)-30 Kydto in the explosion of Nov. 2, 1958,

55) W(B)-31 Sikibigahara (Shikibigahara) in the 5th explosion.
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Fig. 9. Seismograms at:
56) Wi(B)-32 Kameoka in the 4th explosion.
57) W(B)-33 Taki in the 4th explosion.
58) W(B)-34 Abuyama in the 1st explosion.
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Fig. 9. Seismograms at:
59) W(B)-35 Abuyama in the 6th explosion.
607 W(B)-36 Oharano in the 6th explosion.
61) W(B)-37 Rokké in the 3rd explosion.
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Fig. 9. Seismograms at:
62) W(B)-38 Tainohata in the 4th explosion
63) W(B)-39 Sizuki (Shizuki) in the 3rd explosion

64, W(B)-41 Kitaama in the 4th explosion.
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Postscript

Inscriptions on seismograms, ‘ Mihoro” should be corrected to
“ Miboro ”, but they are left as hitherto used.

Romanization for place names follows the modern Japanese system
instead of the Hepburn style.
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