The Eraptions and Earthquakes of the Asama-yama. VI S A4%

CI—IAPTER X, OBSERVATION OF' THE STRONG OZASA -
EARTHQUAKE OF FEB. 22ND 1916

92. Ozasa earthquake. The carthquake on Feb. 22nd, 1916,
which caused some damage ab the village of Ozasa aud the vicinity
at the N. base of ‘the Asama-yama, was much greater than the
proper volecanic earthquakes originating at the latter (8§ 85 and 86).
Amongst the others the motion was satisfactorily recorded by the
ordinary seismograph at the meteorological observé,tory of Nagano,
36 km. distant from the epicentre. In the following §§ I describe
t‘he\séismograms obtained at Nagano, Ueda, and Maebashi.

93. Ordinary seismograph record at Nagano. The machine
“was an ordinary Gmy Milne type selsmomaph with thxee rectan=
- gular oomponents, which was star ted automa,mcﬂly by the earth-
quake shock and whose mstrument_a,l constants were as follows :—

Time of one revolution of the recording drum=90. sec.
Length of the smoked paper=947 mm.
Magnification of each horizontal component pointer=5.

’ the wvertical ’ =10.

The strong earthquake has occurred while the fore-shock had not
ended and while the recording drum of the seismograph was still
revolving. The preliminary tremor, which lasted 4.4 sec., began
with a slow oscillation whose first movement was as follows :— -

(Hurizontal motion=0.40 mm., directed toward S.49° E.

lDown\vard ‘motion=0.53 mm.

The periods of the quick vibrations mixed with the slow oscilla-
tions were :—horiz. compt.,.0.079 sec ; vert. compt., 0.23 sec. (and
still sherber ones). At the cnd of the preliminary tremor, there
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took place a conspicuous slow oscillation of T=1.5 sec., as fol-
lows :—

1st Displacement. . 2nd Displacement,
3.14 mm.,, toward S.31°E. (242 mm., toward N.25° W.
1.0 mm., upwards. 1.45 mm., downwards.

In the principal portion, the motion was small for the first 2.0
sec., the first oscillation being composed as follows :—

1st Displacement,.......... ._2‘.76 mm., toward S.34°E.
2nd 5y e, 4.36 mm., toward N,35° W.

At 6.4 sec. from the earthquake commencement the motion became

most active, being composed of the following 6 successive displace-
ments :—

1st Displacement,. .. .13.3 mm., toward S.64° E. }These 2 ‘make up a vibration.

2nd ” .. 158, ., NBPW. of T=1.76 sec.
3rd w  ....150 » S.51°E.

4th ” e 176, ” N.35° W. These 4 together make up =
5th s ....216 ,  S.24°F. slow vibration of T'=3.4 sec.
6th ’ ....26.8 ,, . o N.11°W.

These displacements were essentially longitudinal in nature, although
their directions gradually changed. |

Simultaneously with the commencement of the 3rd displace-
"ment there took place a large vertical vibration of 2a=3.8 mm.,
T=1.47 sec.

The motion in all the three components was reduced practical-
ly to zero at 21.5 sec. after the earthquake commencement, when
took place a 2nd series of smaller but well-defined vibrations
which lasted 6.8 sec. in the horizontal and 9.3 sec. in the vertical
direction. The different successive displacements were as fol-
lows :—
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1st|leplaccment . 4.0 mm., toward S.604° W.

2nd ’ 105 ,, -, N.bBH°E.

3rd ’ v 96,0, TSIBPW. _

) : ( : These together make up an
4h -, Tt 7.6 » o N'7OO L oscillation of T=2.2 sec.
5th po .. 88, , S.80°W.

6th ., ... 68 , NJT6E.

These displacements belong to the transverse wave. The corros-
ponding vertical vibrations had a period of T= 154 sec. The

%ubsequent motion was mueh smaller.

Pig. 43. Diagram showing the Directions of Motion in the Different Portions
of the Nagano Seismograms of the Strong Ozasa Earthquake
;on Feb, 22nd, 1916. »

CRPT..o..l Preliminary Tremor (earlier part).
PT.(2) .... » " (later part).
PP.........Principal Portion (earlier pait). -
PP.2) «ovv o » (later . ).
PP(T) .. - . (Transverse Wave),
O.oiiennnn Earthqua.ke Origin, : :

94. Tromometer registers at Nagano meteorological obser-

‘vatory. The following account is based on the dia,gxfams furnished
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by a tremor-reéorder with two ,horizonta,l components, of 75 times
magnification and of the proper pendulum period of 4 sec.

The fore-shock, which had occurred 85 sec. previous to the
main earthquake and whose preliminary tremor lasted 4.7 sec.,
began with the fir st d1splaeement of 0.0076 mm. dlrected toward
the SE. The principal p01t10n Wa.s as follows —

E.VV. Compt....... Max. 0 18 mm., Dmatlon—22 sec.
NS, ;=015 L, =22,
The main earthquake, whose ‘tota,l duration was 21 minutes began
with a large distinct displacement of 1.52° mm. ‘d‘i'reét"ed; toward
the S 55° K., corresponding 'v to a “semi-period of 3.4 sec. The
couﬁ‘ter displacement was very large and caused the two pointers
to run out of the smoked paper; the movements in the E.W. and
the N.S. eomponents being respectively over 2.3 mm. (toward the
W.) and over 2.0 mm. (toward the N.). The motion was most
active for 105 sec. and was followed by a smaller maximum group
for the next 90 sec. Thereafter the motion was much reduced.
After-shoclcs‘. The elements of motion of the more prominent
of the after-shocks registered on Feb. 22nd to 24th were as
follows : o o

Duration of | Max. 2a.
Preliminary Ist Displacement.
Tremor. L . |EW.Compt. N.S. Compt.
4.7 sec. 0.070 ‘mm. toward S. 62° F.~ 1.01 mm. 0.80 mm.
4.7 o — T eor —
— 0.099 BB E | 198 1.01
35 . |- — 057 . 028
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Duration of | : Max. 2a.
Pr.liminary "~ 1st Displacement.
Tremor. - o | E.W. Compt.| N.S. Compt.-

4.7 0.057 mni, towarl 8. 55° K. 0.84 mmn. 0.64 mm.
4.1 —_— 0.093 0.051
43 S — 0.022 0.037
67 | 0049 OS2°E. | 1920 073
R R R I
45 | 0.0078 L S.40°E. | 0.69 0.72
40 e 0.08 0.045
5.0 - — | 0021
45 | — e 0.013
4.4 _ | 011 | 0047

!;5. St‘un‘ma‘z.‘y of Nayﬁﬁo observations. The 1‘esult_s relating
to the direction of motion may be summarized as follows. (Sec
fig. 43.) .
' The initial dlsplacemont avela%d from ‘the - fore- shock the
main car thquakc and 6 of the aftor shocks, was- directed toward
the S.50°E. | B |

Preliminary tremor. The vibrations in the preliminary tremor
were of the nature of the longitudinal wave, the direction of the
first and the last displacements of this epoch being as follows :—

Initial Dlsplacement ........ S S.49° E
End p e S.28°E

Preliminary portion. The well-defined displacement at the begin-
ning of the principal portion, which occurred 6.4 scc. after the
earthquake commencement, was dirccted toward the S. 35°E. The

two first displacements (2a = 15.3 mm.) of the maximum and
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longitudinal group, which occurred 2.0 sec. later on, had the
average direction of S.60°E. and N.60°W. The two first dis-
placements (2a=10.5 mm.) of the secondary and transversegroup,
which occurred 21 sec. after the earthquake commencement, had
the average direction of S.58°W. and N. 58° E. i

96. Observation at Ueda sericultural college. (150 times
magnification E.W. component horizontal pendulum tromometer.)
The preliminary tremor of the fore-shock, whose duration was
2.2 sec., began with the first displacement of 0.0037 mm. toward
W.; the max. 2a=0.013 mm. The principal portion began with
the following 3 successive displacements: 0.047 mm. toward W.,
0.37 mm. toward E., and 0.61 mm. toward W. Thereafter the
motion rapidly decreased. |

The main shock began with the following two displacements :
a=0.043 mm. toward W., and 2a=0.21 mm. toward E. The 3rd
* displacement -was greater than 0.9 mm. and the ainstrilment'.pointer
went out of the recording smoked paper.

9%. Observation at Maebashi meteorological observatory;
The duration of the preliminary tremor of the fore-shock was 5.6
sec., and that of the 8 prominent among the after-shocks on Febe
22nd to 24th was as follows :— | |

6.0 sec.
6.9
6.0
6.5
5.9
5.8
6.1
5.9

f mean=06.1 sec.
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Fig. 44. Strong Ozasa Earthquake of Feb. 22, 1916, observed at the
Meteorological Observatory of Nagano.

Ordinary Seismograph Diagram.

@........ Commencement.
Preliminary Tremor. .
Longitadinal Motion (Principal Portion)

» )

Multiplication.
(NS)........ 3.6 times.
(EW)........ 3.6
(Vert) ......7.2

Amv ........ 'Cransverse s ﬁ 3

70 AeC.
)
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Tokyo Observation of the Strong Ozasa Earthquake on Feb. 22nd, 1916.

Fig. 48. Pantograph Record. Fig. 46. N.S. Hor. Pendulum Record.
(Magnification =20.) (Magnification =20.) -

t....Time
(Minute)
Mark.
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Tokyo Observation. of the Strong Ozasa Earthquake
on Feb. 22nd, 1916.

| TR Time (Minute) Marks.

Fig. 47. E'W. Component Motion.

(Magnification.=10.)
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Fig. 48. Vertical Component Motion.
(Magnification=12.)
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Tokyo Observation of After-shocks of the Strong
Ozasa Earthquake on Feb. 22nd, 1916.

(E.W. Component Motion.)

Fig. B2. Earthquake on Feb. 22nd, 1916, at 8.41.08 P.M.

(1)....Magnification =12. (2)....Magnification=18,
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Fig. 83. Earthquake on Feb. 23rd, 1916, at 3.03.08 A.M.

(1)....Magnification=12, (2)....Magnification =18,
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