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CHAPTER V. FREQUENCY OF THE ERUPTIONS.

15. Occurrence of stronger explosion. The. dates of the
stronger Asama-yama explosions during the 24 years, 1894-1917,
are shown in Table XI; the outbursts which occurred in quick
‘succession and evidently formed a group being indicated by a
bracket. The intervals between the successive -eruptions, or the-
commencements of the different Bruption groups, are shown in
Table XII. With the exception of July 1894 to Feb. 1899, and
Sept. 1902 to Dec. 1907, when the eruptions were very few, the
intervals in question varied between 4 and 179 days, being, as
shown in Table XIII, most frequently 4 to 11 days, with the mean
of 7 days; This is nearly similar to the result mentioned in § 16
with respect to the recurrence of the-maximum frequency of the
small outbursts in 1913. Farther, the stronger eruptions indicates
amongst the others an interval of 167 to 17'9, with the mean of
170 days.
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16. Time interval befwween successive maxinuun freguency

groups of eruptions, in 1913.

The dates of commencement of the -

different maximum frequency groups of the Asama-yama eruptions

in 1913 are as follows :—

Date.

Date. Daily Frequency. Daily Frequency.

May 13th. 9 Aug.  3rd. 269
25th. 2 8th. 32

June  2nd. 3 12th. 158
21st. 168 17th. 58

July  1st. 12 21t 23
5th. 475 27th. 269
10¢th. 6 Sept. 1st. 255
18th. ) Oct.  15th. 693
26th. R

The intervals between the successive dates under consideration

were mostly from 4 to 8 days; with the mean of 6 days, as

follows :

Ti_me TInterval.

Number of Cases.

Time Interval.

Number of Cases.-

4 da}:'s .
;
6

8

10 days
12
19
44
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17. Variation in howrly frequency of eruptions. In the
observations during .the year 1913 at the Asa,ma-yafna, stations
several unbroken sets of closely succeeding voleanic outbursts have
been completely registered, their hourly distribution for the interval
between May 1st and Oct. 31st being shown in Table XXII.
Amongst the others there were nine well marked eruption groups,

as follows:
Group. | Month. : Most Active Epoch.  Duration.
i June. 21st, 8-9 p.m.. ..22nd, 0-1a.m. 5 hours.

ii ’ 23rd, 5-6 p.m . ..23rd, 10-11 p.m. 6
ix July. | 5th, 4-5 p.m. . ..6th, 0-1 p.m. 21

vil August. 3rd, 8-9 p.m. ...4th, 10-11am | - 15 '
il ,; 4th, 9-10 p.m. ...5th, 2-3 a.m.

iv " 5th, 10-11 p.m...6th, 3—-4am. |
v » ' 27!:11, 7-8 p.m. ..28th, 5-6 a.m.. 11
vi September. 2nd, 8-9 p.m. . ..3rd, 7-8 a.m. 11

viii - October. | 15th, 3-4a.m. ..15th, 1-2 p.m. 11

The . duration of the gfea,test eruptive frequency in these different
cases was about 6 hours, 12 hours, and 21 hours respectively for
‘the groups (i) to (iv), (v) to (vii), and (ix). The duration of
these three species of the eruptive epochs were thus approximately
in the ratios of 1:2: 3. This fact will also be seen from Table
X1V, which gives the hourly frequency of the eruptions in the
nine groups in question. Thus, comparing together all the different
cases, we sece that the frequency' which became first pronounced
at about 4 p.m. ‘Wavs: reduced more or less distinetly to a minimum
at about noon and next at about 8 a.m., suggesting the possibility
of the existence of a period of 8-hours length.



360 F, Omori -~

Figs. 11 and 12. Variation in the Hourly Frequency of the Asama-yama
Bxplosions., (y=Hourly Number of Explosions )

IIL....Aug. 4th-5th, 1913. IV....Aug. 5th-6th, 1913.
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Figs. 13 and 14. Variation in the Hourly Frequency of the Asama-yama '
Explosions. (y=Hourly Number of Explosions.)
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Figs. 15 and 16. Average Course of the Hourly Frequency Variation
of the Asama-yama Explosions. {Table XV.)

T= Houuﬂy Interval.

y =Hourly Summation Number of Explosions,

8,....Aug. 3rd-4th; and 5th-6th, 1913,
S,....Sept. 1st-2nd; Oct. 15th; and Aug. 27th-28th, 1913,
8;....Aug. 5th-6th and 4th-5th; and June 21st-22nd, and 23rd-24th, 1913,
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From Table XIV and from the diagrams in figs. 11 to 14 it will
be seen that the groups (i) to (ix) show among themselves certain
similarities in the time of occurrence and the course of the fre-
quency variation, such that, in Table XV, (8,), i, ii, iii, and iv;
(S.), v, vi, and vii; and (S,)), viii and ix, have been respee’oively'
taken together. The results of the summation are illustrated in
figs. 15 and 16. . In S, and S,, whose duration was short, the
increase and decrease of the eruptive frequency were quick; the
. principal portion of the variation indicating a mean rate of 55 to
85 per hour. In S, which is complex and lengthy in duration,
the variation was slow : the increase was at first in the rate of
34 per hour, while the average decrease rate was about 15 per-
hour. ' 4

18. 10-minutes frequency of eruptions. In Table XVI ig
-indicated the 10-minutes frequency of the Asama-yama eruptions
during the following 7 epochs in 1913, when the disturbances
occurred in .close succession :—

(i) June, 21st to 24th. (v) Aug., 27th and 28th.
(i) July 5th and 6th. (vi) Sept. 1st and 2nd.

(iii) Aug., 3rd to 6th. (vii) Oct. 15th.
(iv) Aug., 12th to 15th. o

The maximum frequency during the epochs in question was 40,
and gave the average quickest rate of one eruption in every 1%
minutes. This interval is much longer than the successive time
difference in the case of the A-type, or mnon-eruptive, seismic
disturbances (§ 12). | A
From the graphical representations in figs. 17, 18, and 19, it
will be seen that the three activity epochs on Aug. 27th-28th,
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Sept. 1st-2nd, and on Oct. 15th, were of an equal length, namely,
about 11 hours. On the two occasions of July 5th—6th and of
Ang. 3‘1“d—4th, the duration was a little Ionger'.‘ (See figs. 20 and
21.) Again, in the eruptions on Aung. 27th-28th, the increase to
a maximum and the decrease therefrom of the frequency were
quite gradual, but in the other cases illustrated in figs. 18 and 19,
the increase in the number of the eruptions took place quickly,
sometimes in only about 40 to 80 minutes ; the frequency, subject
to fluctuations, remaining on the whole constant for a considerable
portion of the subsequent stage. o

Figs. 17 to 21 show more or less distinctly the periodic
fluctuations in the frequency variation, with the average lengths
of about 6, 2, and 1 hours, as follows:—

300w 1001 - gom
320 120 65
360 127 mean, 62
360 mean, 116 |

360

380

mean, 850
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Figs. 17, 18, and 19. Variation in the 10 Minutes Frequency of the
>
Asama-yama Explosions.
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Fig. 17. Oct. 15th, 1913,
" Pig. 18, Sept. 1st-2nd, 1913,
Fig. 19. Augf27th-28th, 1913.
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Figs. 20 and 21. Variation in the 10 Minutes Frequency of the Asama-yama Explosions.
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19. Eaplosion Frequency on 12th-i5th, August, 1913. In
‘the interval between the 12th and the 15th, August, the number
of the volcanic outbursts was maximum at frequent epochs (fig.
22), as follows : |

» Maximum 10-Minutes . ' . Successive Time
| Date' Frequency. Time of Maximum. Tnterval,
. . 5 a.m. t :
12th 5 30 am. e, 7 50
. 12 1 20 pm. - 10 20
’ ‘ 3 , 41 40 pm, T 0
. - 9 ‘90 am, TTTUUTTTUCC .
BT L R r T 8 30
. 40 . 5 50 p.m. 6 00
. 12 11 50 p.m. ¥ 7 50
o | o 7 40 am. T
.............. 6 40
. 29 2 20 p.m. 19 40
_ 16 10 00 am. T 2
" 24 7 00 p.m.

Thus the successive maximum frequencies occurred at the intervals of
6"00™ to 10"20™, with the exception of one case, the mean value heing
8"00™. This result is in accord with that inferred from Table XIV.

V7

S BN |
| M| .
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S ) o~/ J;é -/ -1
G2 7 A . ¢ S 194 A gl A
Fig, 22. Variation in the Hourly Prequency of the Asamaéyama Explosions,
Aug. 12th-15th, 1913. (y=Hourly Number of Explosions.) '
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TABLE XI. DATES OF THE STRONGER ASAMA-YAMA EBEXPLOSIONS.

1894--1919.

1894 1901 1909 1911 1013 1043
v, ¢ VvV, 2 Vv, 31 o, 4 Iv, 18 XI, 14
. 11 VI, 10 vi, 6 |1, 6 { . 21 . 20
RV . 15 VI, 21 , 10 v, 16 1914
. 28 VII, 21 XI, 10 . 13 . 27 I, 11

{ , 30 VI, 6 XIL, 7 m, 21t |1, 1, 12
v, 5 ' 15 1910 - 21 VI, 13 ’ 26

. 13 . 20 I, 12 [+, 22 . 17 . 27
. 23 X, 13 v, 2 |}, e |4, 18| 4, o
VI, 14 1902, VI[, 5 L, ®B . 20 , 28

[No outburst om v » 11 v, 2 . 2 |\, 2
till 1899.] VIII, 5 X, 2t . 2 » 26 I, 14

1899 1908 x, 7 []., 3 » o 26 { » 2
I, 11 v, 28 XII, . 4 VIIL, , 20
VII, 10 VI, 30 , 15 I . L, 3
» 15 1904 { » 16 - 8 ’ 1 » 14
VI, 7 VI, 4 . 2 ., 9 . , 15

1900 1905 1011 1. n v 13 { w2
I, 22 X, 2 L 3 . 13 » 18 w2
» 31 1906 1, 6 » 16 1, 19 » 30
o, 7 Iv, 6 . 16 v, 8 VII, 12 v,

{ » 9 » 20 » 17 X, 22 , 12 { ”»
»w 14 v, 7 » o 17 XIL, 3 1, 15 v, 5
» 19 1507 » 18 1912 » 15 ”» 9
{ . 2 L 18 ', 18 I, 98 |\, 15 , 19
111, 1 o1, 28 ' 18 11, 13 X, 21 VI, 2%

, 18 VIIL, 24 , 19 , 22 X, 15 X1, 12
{ » 2L 1908 ¢, 19 v, 9 { R \ w12

» 31 I, 18 , 19 » 15 . 26 » 15
v, 6 » 19 » 20 X, 2 X, 3 » 16
VIII, 30 vir, 5 ||, @« { . ., 3 X1, 14
X, 19 » 16 » 2 w7 w 4 » 15
XII, 14 IX, 21 . 22 { . " 5 » 16

. . 4 \ .

- A 1908 po B XL B » 0 till[gl%cglllrtlg:;&ntce-

1901 L2 » 23 1913 » 6 | ment of 1919.]
oI, 1t o, 2 m 1 ||, 6 1919
v, 20 v, 2 S\ 6 I, 14
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1894—1919.

INTERVAL BETWEEN THE SUCCESSIVE STRONGER
ASAMA-YAMA EXPLOSIONS.

369

(1894) 5 days

6
11

.

13

12
21

[No outburst till 1899]

(1899) 5
23
8

(1900)16
9

7

10
17
13

146
81
25

- (1901
(1901) -

35

16

36
16

- (1905)

(1901; 9 days.

5
o4

117

1902)
(1902) 179
(1903) 296
| 33
(1904)
401

443
(1906) 167
14
17

(1907) 2°°
69
149

(1908)

168
11
36

4

1909)130
( 4

59
59
36
46
81
27

1910) o
( 79

(1913)

(1910) 64 days.

6
102
17
25

13

10

1911
191 o

- 19

39

12

31

167

(1913) 4 days. .

(1914)

7

Ct Ot & O

11

11

5
19
10

7
11

N O

29

10
36
141

o 32
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TABLE XIII. VARIATION IN THE INTERVAIL BETWEEN THE DATES
OF THE SUCCESSIVE STRONGER ASAMA-YAMA EXPLOSIONS,
' 18941914,

Successive Interval.

Number of Cases.

Successive Interval.

Number of Cases.

12
13
14
15
16
17
19
21
23
24
25
27
28
29
31

32
33
35
36

" 39
40
42
46

3
8
10

ju—t
(]

St O

o = = W N

o

Pk et DD bl b b DD b bl b et GO e e e DD

47 days..
52
54
b6
59
60
64
66
67
69
79
- 80
81
102
117
130
141
146
149

167
168
170
173
179

- 255
296
401
443
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TABLE XIV. HOURLY NUMBER OF THE‘ASAMA-YAMA BXPLOSIONS
DURING THE EPOCHS OF MAXIMUM ERUPTIVE ACTIVITY -
IN 1913.

Month. . '
June. | June. | Aug. | Aug. | Aug. | Sept. | Aug. | July.| Oct.

21st 23xd 4th 5th 27th 2nd 3rd 5th 15th -

0- 1pm. 1

1- 2 9

2- 3 6 5

3- 4 3 2 7
4-5 11| 12 20
5- 6 7] 24 1 17
6- 7 4 19 : 2 | 19
7- 8 10| 16 4 25 10| 31
8-9 | 31| 39| — 65 3| 56| 69
9-10 | 34| 39| 70| 89| 82| 20| 138
10-11 28| 40| 91| 16| 54| 96| 80| 90
11-12 34| 12| 92| 96| 33| 73| 103| 84

22nd 24th 5th 6th 28th 3rd 4th 6th

0— lam. | 92 4] 87| 82| 41| 88| 89| 40
1- 2 7 30 32| 59| 87| 100| 76| 62
" 9- 38 4| —| 19| 87| 123| 85| 119 85 1
3— 4 4 1 95| 158 | 98| 114| 51| 14
4- 5 1 21 9| 19| 8| 80| 70
5- 6 3| 81| 41| 87| 66| 172
6 7 2| 49| 60| 61| 63
7- 8 91| 61| 48| 58
8 9 82| 73| 12
9-10 _ | 67 | 56| 97
10-11 40| 50| 82
1112 : 3| 79| 69
0- 1pm ’ 1] 41| 68
1- 2 11| 2
2- 3 5
3 4 4
4- 5 8
5- 6 3
6- 17 1
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TABLE XV. COMPARISON OF THE VARIATION IN THE HOURLY
FREQUENCY OF THE ASAMA-YAMA EXPLOSIONS DURING
THE EPOCHS OF MAXIMUM ERUPTIVE ACTIVITY

IN 1913.
VIL | VIL| VL | VL | §um | X | X, | VIIL | §um | VIL | VI, | Qum
56 | 45 (2192| 2324 | =S5 |12 | 15 | 2728 | =5 | 34 | 56 | =8
6 1 7 1 1 7 7
3 9 12 1{ 2 '3 20 20
11 5 16 3| 1 25 42 v 17 17
7 2 9] 8| 70 65 247 19 19
4 4 12 201 96| 72 89 257 10 31 a
0 0| 10 24 34| 73| 63 54 190 56 69 125
16| 70| 31 19 16| 83| 58| 83 179 20 133 153
96| 91| 34 16 237 | 100 | 72 41 213 80 90 170
82| 92| 23 39 2411 8| 97 87 263 103 84| 187
59 | 87| 34 59 1691 93| 82 123 303 89 40 129
87 | 32, 22 40 1818 19| 69 153 248 76 62 188
25 19 7 12 63 41 68 90 199 119 5 204
2 0 4 4 10F 49| 25 31 105 114 51| 165
3 0 4 3 10 21 ] 2 23 88 80 168
0 0 1 0 1 0 0 0 0 87 66 153
€0 61| 124
61 48 109
82 73 155
67 56 123
40 50 90
3 79 82
1 41 42
0 11 11
51 5 56
10 4 14
8 8
3 3
1 1
0 0
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TABLE XVI 10-MINUTES FREQUENCY OF THE ASAMA-YAMA
EXPLOSIONS DURING THE EPOCHS OF MAXIMUM
ERUPTIVE ACTIVITY IN 1913.

0-10 {10-20 2030{30_40 40-50,50-60 0-10 [10-20,20-3030-40/40-50{50-60
(i) June 21st to 24th, 1913. (ii) July 5th and 9th, 1913.
21st; 2 pm. 1 2] — 1] — 2] 5th; 3pm.|] — | — 1 0 4 2
3 1l = — 1} 1 4 3| 3| 3| 3! 5| 3
4 —1 2| —| —| 6] 3 5 1| 2| 4| 2| 38| 5
5 g 2| —| 1] —] — 6 4| 6| 2| 1| 3| 3
6 —| 1| =] 1] 1] 1 7 ol 4] 9] 2| 11| 3
7 —| 1| 1| 38| 3] 2 8 4] 10 11| 11| 17| 186
8 2| 3| 6| 6| 6| 8 9 95| 20| 27| 18] 23| 25
9 - 2l 71 5| 8| 8] 4 10 7] 15| 18| 17| 10| 13
10 3| 1| 5| 4| 7| 8 1 .| 10] 15| 14| 17| 1] 9
11 3] 7| 9| 6/ 5| 4§ 6th;0am.| 9| 8| 5| 9| 6| 3
22nd;0am.| 3| 6| 6| 2| 2| 3 1 6| 5| 10| 15| 11| 15
1 10 2| 1| 1| 1| 1 2 13| 15| 18| 17| 18| 6
2 — = 1| 3| —| — 3 8| 8| 4| 8| 11] 12
3 — | — | 3 —_ — 4 15| 10| 15| 19| 10| 11
4 1| —| —| —| —| — 5 0] 7| 7| 8| 17| 17
23rd; 0pm.| 1| —| —| —| —| — 6 1| 7| 13| 11| 8| 1
1 ol 1] 1| 5| —| — 7 2| 7| 4| 7| 6] 12
2 1] —| —| 1] 2] 1 8 12 7| 16] 12| 12| 14
3 — = = 1] 1] = 9 2l 5| 11| 11| 17| 10
4 1| —| 2| 3| 8| 3 10 6| 15 7| 7| 5| 10
5 71 2| 4| 1| 38| 7 11 9 17| 15| 14| 13| 11
6 50 6| 1| 4| 3| — Opm.| 12| 11| 8 4
7 al —| 2| 1| 38| 8 1 3 3 1
8 12 6| 6| 3| 6| 6 2 1| 2| 1| 1| —| —
9 3| 10 9| 4| 4| 9 3 S IR R PR R
10 7 6| 8| 7| 5 4 = =1 2| 2| 4
11 3 50 2| 1] — 5 SN RS B R
Uth;0am.| 2| —| 2| —| —| — 6 1] —| —| —| —| —
1 1| —| —| 2] —| —
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' l } Minute,
10-20,20-30{30-40 40-50 50-60 0-10 {10-20,20-30'30-40/40-50|50-60
l ' Hour.
- (iii) Aug. 3rd to 6th, 1913. (iti)  Continued.

drd; Tpm.| — | — -— — 5 5 2pm.| —| —| —] —| — 4
8 9| 15| 13| 13| 6| — 3 2| 6| —| —| —] —
9 —1! 2| 8| 4| 2| 4 4 2l —| —| —| —| —
10 7117 8| 9| 21| 18 5 5 —| —| —| —| —
11 . | 18| 17| 17| 15| 14| 22 10 —| = =1 1] 2| 13
4th; Oam.| 18| 21| 11| 17| 14| 8 11 6| 19| 19| 18| 17| 17
1 9| 11| 14| 13| 12| 17| 6th; Oam.| 12| 13| 14| 12| 17| 14
2 19| 19| 20} 19| 19| 23 1 11| 6| 5| 10| 14| 13
3 21| 19} 23| 13| 17| 21 2 15| 16| 19| 15| 10| 12
4 23| 24| 14| 14| 6| 7 3 8| 5| 5 il 2
5 7] 10| 15| 16| 18| 21 4 — = 1] 1| - —
6 15 9 10 5| 8| 13 5 | —] 8| —| =] —

7 2 —| 5| 17| 15| 22 (iv) Aug. 12th to 15th, 1913.
8 10| 20| 11| 13| 18| 10 |12th;4am.| — | —| —| —] —| 1
9 7| 51 9| 26| 12 5 1| —| 5| 1] 5] —
10 6| 12| 3| 4 11 1 = = 2| —
11 21 —| — 1) — | — 0 p.m. 1) —| — ] —| —| —
Opm.| —| —| 1| —| —| — 1 —| 5| 12{ 6| 8| @
2 —| 4| 2| 6| 3| 13 4 1| — | —| — —| —
3 1) — 6 3| — | — 7 —_ =] =] = 51 —
7 1] — 2 1] — | — 11 1 1| 17| 31| 34| 14
9 — | 4| 8| 20| 8| 30[i3th;9am | — | 25| 24| —| —| —
10 2t | 12! 12| 15| 14| 14 Opm.| —| 1| —| B —| 2
11 17| 12| 21| 16| 13| 13 1 — = =] 8| —| —
5th; Oam | 9| 12| 5| 5| —| 6 5 | =] —| —] 40} 9
1 8 4| — 6 241 25| —| 3| 23| 3
2 4| 4 5 1 7 = 1] =] =] =
6 — = — — — 9 el — | —| —| —| 5
7 ] 2] = 1] 4 10 N B N R
8 1 —| 2] —| =] — 11 1] —| — =] —| 12
9 1| —| —| —| —| —{u4th;0am.| —| —| 1} 1| —| ~
10 1| —| 1] 5| 3] 3 2 — = =] =] =] 2
11 1| —| —| —| —| — 3 1, il 2 2] —| —
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Minute. Minute.
0-10 [10-20/20-.30!30-4040-50{50-60 0-10 [10-20{20-30|30-40/40-50{50-60
Hour. Hour. ;
(iv) Continued. (v)  Continued.
13th; 4pm.] —)| 2] 1| 1| 1] —|28th;0pm.] 6] 10} 7| 8| 5| 5
5 1) —| —| 38| 2| 1 1 10 10| 10| 21| 22| 14
14th; 6am.| 2| 2| 5| 1| —| 3 2 14| 21 22| 22 2| 18
7 — 1] 12| 20| 24| 2 3 22| 27| 26| 27| 34| 22
8 —| =] = =] -] 1 ¢ 21| 15| 13| 14| 19| 8
9 — 1 —| 1] 1] — 5 5| 5| 12| 8| 1| —
11 2 —| 2] 1| 2| —| (vi) Sept. lst and 2nd, 1913,
Opm.| —{ 9§ —| 2{ —| 1].1st;8pm.| —| —] —] —| 1 2
1 — | —| = =1 1] 2 9 9| 16| 10| 15| 18| 14
2 6| 6| 22| 3| —| — 10 19| 15| 16| 19| 14| 13
3 —| =] = =] 1] = 1 J14f 13] 16 12| 9| 9
5 —] 10| 38| 6| —| —|ond;0am.| 8| 17| 10| 16| 19| 18
T 8| —| —| —| —| — 1 16| 19| 18| 13| 16| 18
15th; Tam.| —| —| —| 1| —| — 2 921 10] 12 17| 12| 12
8 2 —| —| —| —| — 3 18| 18| 11| 16| 17| 18
9 —| =] —| —=| —| 18 4 12| 8| 1| 1| 1| 1
10 8|2 —| —| —| — 5 — | —| 2| 9| 14| 16
Opm.| —| —| —| —| —| 1 6 4] 14 7] 6| 5| 8
2 — = a| — —| — 7 9| 6| 1| 4| —| 1
3 1| —| —| 1| 2| 8 (vii) Oct. 15th, 1913.
4 20| —| —| 2| 5| 24|15th; 2am.) —| —| —| — —
5 17| 23] 9| 6] 2} 2 3 al 1 6 1
6 3 8| —| —| — 4 17| 10 19 | 11
7 — 21 31 3( 1 5 17| 7{ 10} 12| 10| 18
(v) Auvg. 27th and 28th, 1913. 6 6] 13| 6| 8 11
27th; 5pm.| —| — | 1] —] —| — 7 13] 14| 12| 11| 4| 4
6 1| —| —| —| — 8 7| 10| 27| 10| 13| 15
7 5/ 3| 4| 1| 11 9 13| 17| 19| 17| 14| 17
8 1, 7 11] 9| 12| 15 10 17| 14| 15| 15| 8| 13
9 19 15 13] 15| 10| 17| 11 13| 10] 31| 9| 13| 13
10 11 11| 41| 10 11 Opm.| 15| 15| 14| 12| 6| 6
11 71 9 4| 5| 3 1 9| 3| 7| 5 —




