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quick movemeﬁts of | T—=0.20 seéc. For the next 12.3 séc., the
vibrations, which were free from the mixture of small movements,
were perfectly regular: T=1.07 sec., max. 2a=0.094 mm. During
the rest of the principal portion, the motion was much smaller :
T=1.03 sec., max. 2a=0.038 mm. [End portion.] The vibrations
were very small: T=1.3 sec., max. 2a=0.012 mm.

Comparison of the Longitudinal and Transverse " Components.
The preliminary small portion lasted 1.6 sec. longer in the trans-
verse than in the other component, so that the 1st displacement
of the “initial vibration” was entirely longitudinal: the resultant
2nd displacement (2a=0.019 mm) being directed away from the
crater with the westward deviation of 8° from the radius.” The
maximum motion phase set in 10.0 sec. after the commencement
in each éomponent. During the 1st 14.6 sec. of ‘the earthquake,
the motion was greater in the longitudinal than in the transverse
component. But thereafter vibrations were much more conspicuous
in the latter than in the former, the max. 2a’s in the two com-
ponents being in the ratio of 15 to 10.

CHAPTER VIII. VOLCANIC MICRO-TREMORS AND SMALL
NON-EXPLOSIVE ERUPTIONS OBSERVED AT
YUNO-TAIRA, 1011-1912.*

1. Voleanic micro-fremors and eruptions on Oct. 2nd. 1912.

Tromometer Diagram : Longitudinal Component. (¥igs. 57 and 58.)
The first 154 eruptions, which occurred between 11.22.40
a.m. and 1.04.27 p.m., were small and of the simpler type.
Thereafter the cruptions, though still of small magnitude, happen-
ed 1n close sueeession, so that the diagram indicated, for the

* The times of occurremce of the different outbursts considered in this chapter are those
1eg1’stered by the tromometer at Yuno-taira.
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next 1"59™% a continuous series of the volcanic micro-tremors.
From about 3.03.45 p.m., the shocks, most of which were of
complex type, became again individually distinct, some of the
greatest occurring at 3.54.22; 3.58.59; and 6.48.12 p.m. The
explosions became gradually fewer, finally ending with the one at
8.44.52 pm. Thus it will be seen that the eruptions on the
day in question lasted altogether about 94 hours.

(i.) The elements of motion of the continuous * wolcanic

micro-tremors >’ were as follows :—

T (sec.) 2a (mm) T (sec.) 2a (mm) T (sec.) 2a (mm)
1.26  0.0037 0.29 0.0025 0.83 0.0044
1.30 42 o 0.27 17 1.23 56
1.32 42 0.84 60 1.24 67
0.95 31 0.85 47 0.50 47
0.97 34 - 0.45 21 0.55 36
0.49 17 - 1.00 27 1.19 39
0.92 37 0.96 33 0.32 09
1.17 89 1.18 42 1.32 47
1.29 68 0.46 14 0.82 49
0.94 55 0.38 09 0.32 17
0.88 57 0.34 17 049 41
0.93 67 0.95 46

(ii.) The elements of motion of some of the typical eruptions
in the 1st stage, or those which occurred previous to the ap-
pearance of the micro-tremors:were as follows.

Eruption of 11. 59.05 a.m. A very small shock. Total duration
=29 sec. [Preliminary portion.] Duration=4.5 sec. [Principal
portion.] Duration=9.0 sec. T=0.40 sec., 2a=0.001 mm.

Eruption of 0.20.09 p.m. Total duration—=28 sec. During the
first 4.5 sec. of the principal portion, the vibrations were largest :
T=1.32 sec., 2a=0.006 mm. The subsequent portion was made
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up of vibrations of T=1.03 sec., mixed with the quicker ones.

Eruption of 0.21.02 p.m. [Preliminary portion.] Duration=
4.3 sec. [Principal portion.] Duration=9.4 sec. T=0.46 sec., 2a
=0.00l mm ; T=0.64 sec., 2a=0.0008 mm.

Eruption of 0.42.13 p.m. [Preliminary portion.] Duration=
4.7 sec. T=0.46 sec.; T=0.72 sec., 2a=0.0008 mm. [Principal
portion.] Duration—14.4 sec. T=0.36 sec., 2a=0.0026 mm; T=
0.70 sec., 2a=0.005 mm. At first, there were traces of slow move-
ments of T=1.7 sec.

Eruption of 0.42.35 p.m. [Preliminary portion.]. Duration=
5.4 sec. T=0.82 sec., 2a=0.0008 mm. [Principal portion.] Duration
=11.6 sec. T=1.35 sec., 24=0.009 mm; T=0.57 sec., 2a=0.004
mm., mixed with some quicker movements. [End portion.] T=1.27
sec., 2a=0.0033 mm ; T=0.40 sec., 2a=0.0017 mm. '

Eruption of 1.02.36 p.m. [Preliminary portion.] Duration=
5.6 sec. T=1.06 sec., T=0.52 sec., 2a=0.0004 mm. [Principal
portion.] Duration=8.4 sec. T=1.39 sec., 2a=0.005 mm ; mixed
with small vibrations of T=0.42 sec. [End portion.] T=0.56 sec.,
22=0.0014 mm.

(iii.) The elements of motion of some of the typical eruptions
in the 3rd stage, or those which occurred subsequent to the ap-
pearance of the micro-tremors, were. as follows. .

Eruption of 3.32.27 p.m. [Principal portion.] Duration=9.0
sec. T=1.27 sec., max. 2a=0.018 mm (2nd vibration), mixed with
quick movements of T=0.40 sec. ,

Eruption of 3.33.33 p.m. [Preliminary portion.] Duration=
4.2 sec. [Principal portion.] Duration=18.6 sec. In the Ist 5.5
sec., the motion was simple and made up of 5 slow vibrations of
T=1.10 sec., 2a==0.0068 mm, the superposed movements being in-

significant. In the remaining part of this phase, the motion
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consisted of the vibrations of T=1.04 sec., 2a=0.011 mm, mixed
with quick ones of T=0.35 sec., 2a=0.0041 mm. [End portion.}
T=0.58 sec., mixed with slower movements.

Eruption of 3.54.22 p.m. This was the largest disturbance
which occurred on Oct. 2nd. [Preliminary portion. ] Duration=>5.6
sec. T'=0.56 sec., 2a=0.0012 mm. [Principal portion.] Duration=9.0
sec. In the 1st 3.8 sec., there were three slow vibrations of T=
1.27 sec. of gradually increasing amplitude, the 3rd having the
max. 2a of 0.027 mm. In the remaining 5.2 sec. of this phase,
the motion was made up of well defined quick vibrations of T=
0.52 sec., the 1st two of which had the greatest 2a’s respectively
of 0.0246 and 0.0241 mm. [End portion.] T=0.53 sec., 2a=0.0049
mm; T=0.92 sec., 2a=0.0041 mm.

Eruptions of 3.55.03 and 3.55.18 p.m. In the principal
portion of these two successive shocks, lasting together 23.2 sec.,

the motion was composed chiefly of the following vibrations :

T (sec) 2a (mm) T (sec.) 2a (mm) T (sec.) - 2a (mm)
0.33 0.0081 0.58 0.010 1.04 0.0076
0.31 0.0078 - 047 0.011

Eruption of 3.55.39 p.m. [Principal portion.] Duration=8.1
sec. T=0.36 sec., 2a=0.013 mm ; T=0.89 sec. (2a small).

Eruption of 3.55.52 p.m. [Principal portion.] Duration=10.6
sec. T=0.92 sec., 2a=0.013 mm ; T=0.41 sec., 2a=0.0068 mm.

Eruption of 3.56.06 p.m. [Principal portion.] Duration=8.0
sec. The motion was composed chiefly of well defined quick
vibrations of T=0.36 sec., 2a=0.013 mm, which were mixed with
slower movements.

Eruption of 4.15.54 pm. Total duration=28 sec. [Prelimi-
nary portion.] Duration=6.9 sec. T=0.40 sec., 2a=0.0009 mm.

[Principal portion.] Duration=5.7 sec. The motion consisted almost
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entirely of quick vibrations of T=0.44 sec., 2a=0.01 mm. [End
portion.] T=0.46 sec., 2a=0.0030 mm. '

Eruption of 4. 18.56. p.m. Total duration was over 29 sec.
[Preliminary portion.] Duration=38.8 sec. T=0.89 sec., 2a=10.0009
mm ; mixed with some smaller vibrations. [Principal portion.]
T=0.53 sec., 2a=0.003 mm ; T=1.1 sec.

Eruptidn of 5.00.37 p.m. Total duration=44 sec. [Prelimi-
nary portion.] Duration=7.0 sec. [Principal portion.] For the 1st
6.1 sec., the motion was composed chiefly of the vibrations of T
—=0.58 sec., 24=0.004 mm. Thereafter- the motion consisted of
regular movements of T=0.48 sec., 2a=0.0025 mm, and remained
almost uniform in amplitude till the end of the earthquake. The
character of motion thus suggests the case of a small but steady
smoke eruption which continued for some 30 or 40 seconds. The
two following earthquakes were of the same type.

Eruption of 5. 06. 36 p.m. Total duration=35 sec. [Prelimina-
ry portion.] Duration=6.6 sec. apprx. [Principal portion.| Duration
—15.0 sec. In the Ist 3.8 sec., the motion was comparatively
small : T=0.36 sec., 2a=0.0034 mm. In the remaining 11.2 sec.,
the vibrations were perfectly regular: T=0.48 sec., 2a=0.009
mm. [End portion.] T=0.46 sec.

Eruption of 5.07.08 p.m. [Principal portion.] Duration=12.8
sec.. T=0.47 sec., 2a=0.004 mm. .

Eruption of 6.48.12 p.m. Total duration=50 sec., apprx.
[Preliminary portion.] Duration=3.5 sec. [Principal portion.] Dura-
tion—=10.4 sec. In the 1st 8.2 sec., the motion was made up of
6 slow vibrations, which gradually increased in amplitude till the
5th one: T=1.37 sec., max. 2a=0.03 mm. Thereafter the vibra-
tions were: T=0.55 sec., 2a=0.0125 mm. [End portion.] T=
1.01 sec. |
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2. Eruption of July 1st, 1911, at 11. 32. 08 aan. Total
duration==60 sec. Longitudinal Component. [Prelim. portion.] Du-
ration=6.0 sec. T=0.83 sec., 2a=0.0014 mm. [Principal portion.]
Duration=15.0 sec. T=0.80 sec., 2a=0.01 mm. [End portion.] T=
0.78 sec., 24=0.0031 mm. Z'ransverse Component. [Prelim. portion.]
Duration=4.8 sec., 2a=0.004 mm, T=1.2 sec. apprx. [Principal
portion.] Duration—=14.6 sec. The motion consisted of vibrations
of T=1.25 sec., 20.=0.014 mm, mixed with quicker movements
of T=0.54 sec. [End portion.] T=0.67 sec., 2a=0.0042 mm.

73. FEruption of July 2nd, 1911, at 2.18.23 p.n. Total
duration=40 sec. Longitudinal Component. [Prelim. portion.] Du-
ration=3.7 sec. [Principal portion.] Duration=14.6 sec. The
motion consisted of comparatively slow vibrations of T=0.90
sec., 22=0.015 mm, mixed with quick movements of T=0.38 sec.
[End portion]. The vibrations were regular: T=0.82 sec., 2a=
0.0023 mm, there being at first also small quick movements of T
'=0.40 sec. Toward the very end, there were some traces of slow
movements of T=2.6 sec.. Transverse Component. [Prelim. portion.]
Duration=>5.3 sec. [Principal portion.] Duration=12.8 sec. The
motion was regular: T=0.80 sec., 2a=0.012 mm. [End portion.]
T—=0.88 sec., 2a=0.005 mm.

- 74. 5 Eruption of July Sth, 1911, af 10.16. 04 a.m. Total
duration=>50 sec. Longitudinal Component. [Preliminary  portion.]
Duration=>5.5 sec. [Principal portion.] Duration=11.5 sec. T=
0.75 sec., max. 2a=0.031 mm. [End portion.] T=0.74 sec., 2a=
0.007 mm. ZTransverse Component. [Preliminary portion.] Duration
=4.2 sec. [Principal portion.] Duration==8.8 sec. T=0.77 sec.,
2a=0.03 mm. [End portion.] T=0.72 sec., 2a=0.006 mm.

75. Eruption of July 14th, 1911, at 4. 32.26 a.m. Longitudi-
nal Component. Total duration=60 sec. [Preliminary portion.] Du-
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‘ration=>5.5 sec. : 2a=0.0009 mm, T=0.92 sec., T=1.4 sec. [Princi-

pal portion.] Duration=9.5 sec. Motion was regular, max. 2a=
0.015 mm, T=0.95 sec. [End portion.] Motion gradually decreased :
max. 2a=0.0036 mm, T=0.74 sec. Transverse Component. [Prelimi-
nary portion.] Duration=18.2 sec., 2a=0.0033 mm, T=1.4 sec.
Principal portion.] Duration—=8.7 sec. Motion was regular: max.
22=0.02 mm, T==0.79 sec. [End portion.] T=1.0 sec.

76. Eruption of July 21st, 1911, at 10. 47. 40 p.m. Total
duration=35 sec. Longitudinal Component. [Preliminary portion.]
Duration=2.3 sec. T=0.8 sec. [Principal portion.] Duration=18.6
sec. During the 1st 11.2 sec., the motion consisted of comparative-
ly slow vibrations of T=1.32 sec., 2a=0.023 mm, mixed with
those of half period. During the rest of this phase, there predomi-
nated quick movements of T=0.43 sec., 2a=0.0095 mm, mixed with
slower ones of T=1.03 sec. [End portion.] T=0.76 sec., 2a=
0.0036 mm. Zransverse Component. [Preliminary ‘portion.] Dura-
tion=3.4 sec., T=0.78 sec., 2a=0.0035 mm. [Principal portion.]
Duration=15.0 sec. The motion was composed of the vibrations
of T=0.72 sec., 24a=0.016 mm, mixed with some slower ones.
[End portion] T=0.91 sec., 2a=0.0036 mm ; T=0.58 sec.
| 77. Eruption of Aug. 15th, 1911, at 4. 42. 50 a.m. This was
a small outburst, which projected out stones and killed one
police constable and an American missionary who were then sitting
at the crater edge.* From Fig. 61, which is a photographic
enlargement (magnification=630) of the longitudinal component
of the tremor-recorder diagram, the eruption seems to. have been
followed at close intervals by at least three minor ones, making ap
the total duration of about 1™ 40° In the principal, or first,
eruption the preliminary portion lasted 2.8 sec. During the

* See the Bulletin, Vol. VI, No. 1, p. 32
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first 8.8 sec. of the principal portion, the motion consisted of
vibrations of T=1.5 sec., 2a=0.013 mm, divided into those of half
period. During the remaining 10.4 sec. of the same phase, the
motion was principally as follows:—T=1.1 sec., 2a=0.025 mm.
The period of the regular vibrations in the end portion of the
series of thé different shocks was about 0.80 sec. In the prelimi-
nary portion and at the commencement of the principal portion,
there were sometimes superpositions of the quick movements of
period of about 0.4 sec. '

7S. Eruption of Awug. 20th, 1911, af 3.38.59 a.n. Total
duration=37 sec. Longitudinal Component. [Preliminary tremor.]
Duration=5.8 sec. T=0.806 sec.,2a=0.0036 mm. [Principal portion.]
Duration=18.3 sec. During the 1st 5.4 sec., the motion consisted
chiefly of slow vibrations: T=1.2 sec., 2a==0.019 mm. During the
remaining 12.9 sec. of this phase, the motion was composed of near-
ly uniform quick vibrations of T=0.40 sec., 2a=0.017 mm, mixed
with those of period of double length, T=0.80 sec. [End portion.]
T=0.72 sec., 2a=0.00256 mm. Zransverse Compcnent. [Preliminary
portion.] Duration=6.1 sec. 2a=0.0062 mm, T=1.0 sec. [Principal
portion.] Duration=15.8 sec. T=0.53 sec., 2a=0.019 mm. [End
portion.] T=0.65 sec., 24=0.0018 mm.

79. Eruption of Aug. 29th, 1911, at S.35.55 pan. 'Total du-
ration=062 sec. In the longitudinal component, recorded by the
tromometer, the preliminary portion lasted 2.8 sec., followed by
the principal portion which lasted 14 sec. and consisted of 13 near-
ly regular vibrations of T=1.08 sec., 2a=0.007 mm. In the end
portion, the motion congsisted of vibrations of T=0.66 sec., mixed
with those of T=1.5 sec.

S0. Eruptions of Sept. 9th, 1911, atf 11. 49. 21 and at 11. 49.
59. a.m. These two small outbursts occurred in succession, together
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lasting 1™ 31°.  In the longitudinal component of the 1st eruption
the preliminary tremor lasted about 2.1 sec., and the principal
portion began with 4 slow movements of T=1.6 sec., 2a=0.006
mm ; the subsequent portion being made up of the following two
series of vibrations :—T=0.87 sec., 2a=0.002 mm ; T=1.4 sec., 2a
0.002 mm, mixed with smaller ones of T=0.6 sec. In the 2nd
eruption, the principal portion lasted 13.2 sec. and consisted of 14
regular vibrations of T==0.94 sec., 2a=0.003 mm ; the subsequent
motion being made up of vibrations of T=0.91 sec. mixed with
some quick movements. Again, in the earlier and end portions
of the two disturbances there were superposition of minute tremors
of T=0.35 sec. | |

S1. Eruption of Aug. 3rd, 1912, at 7. 51.03 p.n. 1romome-
~ ter Diagram : Longitudinal Component. Total duration=40 sec. The
commencement was very gradual and the preliminary tremor
lasted - 2.0 sec.  The principal portion, which lasted 11.3 sec.,
consisted essentially of 7 slow vibrations of T=1.6 SGC., 2a=0.0063
mm ; the first being composed of the two displacements of 0.0014
and 0.0052 mm respectively toward, and away from, the crater.
The end portion consisted of well-defined vibrations of T=0.65
sec., 2a=0.0026 mm, mixed with traces of the slow vibrations
which predominated in the principal portion.

I mention next a few cases of the volcanic manifestations
directly observed.

82. Eruption of July 1st, 1912, at 5. 33. 40 p.m. The present
author, staying at the time in the Yuno-taira observatory, perceived
the faint rumbling noise, with no simultaneous emission of black
smoke from the crater. This was évidently one of those volcanic
sounds which occur so frequently, as, for instance, on Dec. 24th,
1911, and each of which accompanies a small outburst throwing
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out some rock fragments, but causing no special emission of black
smoke. According to the tromometer diagram, the longitudinal
component lasted 29 sec. and began with the preliminary portion
of about 0.6 sec., followed by the principal portion, 4.6 sec.
in duration, consisting of 4 vibrations of max. 2a=0.007 mm, T=
1.2 sec. In the end portion, which lasted 49 sec., the motion was
as follows: T=1.2 sec.,, 2a=0.002 mm; T=0.9 sec., 2a=0.001
mm. The time of commencement of this extremely small shock,
which was of course insensible, was according to the tromometer
record, 5. 33. 39 p.m., or 11 seconds earlier than the moment
when the sound was perceived at the observatory.

83. Eruption of July 2nd, 1912, at 5. 29. 21 a.m. (See § 4.)
The black smokes were observed from Yuno-taira to appear over
the top of the Maikake-yama first at about 5.29.50 a.m., or some
30 sec. after the outburst.

In Fig. 60 is reproduced a photographic enlargement of the
tromometer diagram (longitudinal component). The total earth-
quake duration was about 1 min., and the preliminary fportion
lasted 6 sec., the movements in the principal portion of the two

components being as follows :—

Longitudinal Component. ... Max. 2a=0.00256 mm, T=1.4 sec.
Transverse ’ ... . Max. 24=0,001 ,, , T=17 ,,

84. Eruption of Aug. 3rd, 1912, at 7.20.58 p.m. (Fig. 59.)
This consisted in an emission of a large quantity of dense gray
smokes, whose appearance was first noticed at 7.23.10 p.m., by
Mr. T. Toyoda at the Yuno-taira observatory. Tromometer Diagram :
Longitudinal Component. Total duration=21 sec. The commence-
ment of the motion was very gradual and uncertain, the prelimi-
nary portion lasting about 3.0 sec. The principal portion, whose
duration was 10.0 sec., consisted during the first 4.7 sec. of 3%
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slow vibrations of T=1.35 sec., 2a=0.0046 mm, mixed with micro-
tremors of T=0.26 sec.; the remaining part being composed of the
smaller movements of T=0.82 sec.. T=0.37 sec. In -\th,e end
portion, the motion was very small. 77

85. FEruption of August 7th, 1912, at S.12.18 a.m. The smoke
emission of this eruption was witnessed by Mr. T. Toyoda at 8.16
‘d.m. from the observatory. Tromometer Diagram: Longitudinal
Component. Total duration—=25 sec. There was apparently no
preliminary tremor, and the motion was active during the first 5.4
sec., the maximum 2a of 0.0028 mm occurring 2.3 sec. after the
commencement. The principal portion, in which the T was 0.47
sec., terminated with a conspicuous vibration of 2a=0.002 mm.
In the end portion, the motion was very small: T=0.44 sec.
This eruption was preceded by a very small one by an interval
of 13.8 sec. , | |

86. Eruption of Aug. 7th, 1912, at 9.41.03 a.an. Mr. Toyoda
observed the smoke emission of this outburst at 9.49 a.m.
from the foot "of the Maikake-yama. ZTromometer Diagram :
Longitudinal Component. Total duration=>55 gec. The commence-
ment was fairly well marked, the preliminary portion (max. 2a=
0.0005 mm) lasting 5.1 sec. The principal portion, which lasted
19.8 sec., was as follows :—(1), During the first 9.3 sec., the motion
consisted of 6 slow vibrations of T=1.6 sec., 2a=0.002 mm mixed
with quick movements of T=0.47 sec., 2a=0.0013 mm ; (ii), during
the remaining 10.5 sec., the motion became larger and quicker,
being composed of the vibrations of- T=0.93 sec. (2a=0.0026 mm),
T=0.63 sec. (2a=0.0013 mm), mixed with still quicker movements.
In the end portion, the vibrations were small: T=0.71 sec. (2a
=0.0006 mm). |

87; Eruption of Aug. 22nd, 1912; dt 5. 23..01 a.imn. An
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emission of black smoke was observed by the present author at 5.
27. 15 a.m. from the observatory. Zromometer Diagram : Longitudi-
nal Component. Total duration—=387 sec. The motion, which began
very gradually, was small for the first 9.8 sec. During the next
9.8 sec., it was most active :—(i), in the first 3.9 sec., T=0.33 sec.
(2a=0.001 mm), more or less distinctly grouped into movements
of double period; (ii), in the remaining 5.8 sec., T=0.65 sec.
(2a=0.0012 mm). In the subsequent part, or end portion, the
motion was very small.

88. Eruption of Aug. 23rd, 1912, at 3.13.53 p.n. This
consisted in the emission of a large quantity of dark gray
smokes, succeeded by an abundant issue of white vapours; the
eruption, accompanied by no sound, being the greatest which occur-
red in the day-time on the 23rd. As witnessed from the observa-
tory, the smokes first appeared above the Maikake-yama at 3. 14.
13 p.m., or 12 seconds later than the time moment of the earth-
quake commencement recorded by the tromometer. After this
eruption, some feeble rushing sounds were heard at the observatory
probably due to an energetic ejection of the steam. Zromometer
Diagram :  Longitudinal Component. Total duration=16 sec. The
commencement was well defined and the preliminary portion lasted
9.0 sec., during which the movements of T=0.52 sec. were mixed
with those of T=0.3 sec;, and the amplitude was uniformly small
but for the occurrence of a maximum vibration of 2a=0.0006 mm.
2.9 sec. after the commencement. Then followed a single con-
spicuous slow oscillation of T=0.87 sec., whose two displacements
~were 0.0032 and 0.0052 mm and were directed respectively away
from, and toward to, the crater; the superposed quick move-
ments of T=0.26 sec. also simultaneously attaining the max. 2a of
0.0009 mm. The motion then rapidly decreased, being continued



(*suonu[os0 £10j8SMJ OI¥ SJUSTIOAOW Iv[ndel MO[S) “WW FHL=OUIW T :o[8dg W], ‘(I8=UOHBYIuSu]y

aa,u , ,.
ol _(?»\. x(;(zi.:?w,.\:..
g :

i

o, z B .\ A R N T 4
R N N : P ; I R NN, a s .).? “ ﬂ}msﬁ), VANV ,msf‘\g\)/v_m. el

* v, P

|

. ) l )
VR YA X Y it g,f..,:..{ L _..,f Wer,, g™
EaRvAN | &s‘-_« X} i . ~

(exrej-ouny je weiSerq Jejewmourol], jueuodwio) [eUIpnjISuory oy} Fo 1ug)

‘ZT6T ‘Pugz '100 uo soxenbyliey oandnig pue SIOWSI}-OIOTIN OTUBOIOA 4G

CTAXX 'Id




('suoneIwsQ hao%mﬁm oI8 SJUPTIGAOW Iv[ufel MO[Q) ‘WIW FHT=9JNUIW T :O[¥og OWL], ‘OI8=UONBROYruSeIy

W

\.(lf

5 ,(

i T T e e s o

e T

S et e

("earvj-ouny I8 WHISYL( I6JOULOTT yweuodwoy (eurpnyiduory oy} Fo PBJ)

‘pugz ‘300 o soyenbyiied osaldniT pue s10WSIFOIOTIAL OMIeOloA 86 Hig




WU GFT=OJUULUL [ :O[ed§ OWILL, (g9 = UONBOGIUSUIY (‘wrwadurq Iopioder-tower]) ‘UI® 0¢'ZFF 18 ‘TI6L ‘WL Say T9 13

%

;. 42
W A

WW LT =0UIN [ :9[ed§ WL, 068=uonwoymudvy (weiderg - WW (08E="InUIW T : O[edy SUIL], °0gaT = uonwoyruSuy
I0}oWOWOL) ‘W% T3'63'¢ ¢ ‘BI6L ‘PUG L ‘09 Frg (weaderq Tegemowmory) ‘wrd €gEE L ¥ ‘BTET ,Em. .mi '6S 'Sr1g

[uonodmop rewrpnpSuoy] csuolldnay vweh-eUWEsy Jo[[ewig JO sweibowsog earg}-oun A

MIAXX Id



The Eruptions and Earthquakes of the Asama-yama. IV, , 1383 '

for only about 11 sec. after the above-mentioned large movement.

The eruption in question was followed 23.4 sec. after by a
very small one of exactly the same character and of the total
duration of 14.5 sec. In this second shaking, the time of com-
mencement was 3.14.16 p.m., the motion being small and nearly
uniform during the first 9.0 sec. Then there followed a single
slow vibration consisting of the two displacements of 0.0007 and
0.0016 mm respectively away from, and toward to, the -crater.
The subsequent motion was very small.

At 1. 46. 26 p.m., on the same day, there was also a very
small earthquake of the same sort; and of the total duration of
30 sec., a single conspicuous vibration (1st motion=0.0006 mm,
2nd motion=10.0009 mm) occurring about 9.5 sec. after the com-

mencement.

CHAPTER IX. REMARKS ON THE SEISMOGRAPHICAL
OBSERVATIONS OF THE ASAMA-YAMA ERUPTIONS
AT YUNO-TAIRA, ASHINO-TAIRA, AND
THE ASAMA PASTURE GROUND.

89, Duration of motion of explosive Asama-yama erupiions.
According to Table XV, the total duration of the longitudinal earth-
quake motion due to the strong Asama-yama explosive eruptions
observed at the three stations of Yuno-taira, Ashino-taira, and the
Asama Pasture Ground, was on the average roughly 100 to 150
sec., as follows :—

~ Yuno-taira .... 50 to 260 sec.; mean, 118 sec.
Ashino-taira .. 70 ,, 116 ,, ; , , 96 ,,
Asama P. G. .. 110 ,, 240 ,, ; ,, , 156

The average duration of the principal portion was 25 sec. for
Yuno-taira, 21 sec. for Ashino-taira, and 29 sec. for the Asama

Pasture Ground. Again, the duration of the specially prominent



