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2v. On the earth-vibrations induced in some

localities at the arrival of seismic waoves.

By Akitune IMAMURA.

Seismograms may involve, besides seismic waves propagated from
the foeus to our stations, earth-vibrations induced there by means of
the seismic waves thus arrived. The present note contains some analy-
tical study concerning such earth-vibrations.

Fig. 1 shows seismograms due to the earthquake, which occurred on
Nov. 6,1925, near Kasumigaura and was registered at diluvial ground
in Tokyo, B and D with an Imamura tromometer (V =50, To="7 sec.)
installed at the ground level upon a concrete block of 3% 3x1 ft. size,
and A and C with another similar instrument set up on a rigid pedestal
of 16.1 X 11.6 X 4.3 ft. size. The pedestal is situated about 210 m. apart
from the first station, with its upper level lower than the ground-level
by 49 m, The difference of the earth-movements indicated by the
scismograms obtained at these two stations reveals that there were
induced in the thin surface layer of the place small earth-vibrations of
a period ranging from 0.2 to 0.4 seec.

Fig. 2 is a reproduction of the seismograms due to the deep-seated
earthquake (depth about 300 km.), which occurred on June 3,1929, at
Gh 34m off the coast of Sima Provinee. It was registered with instru-
ments essentially of the same type as above and installed at Siotu and
Hikata in Kii Provinee, the mutual distance between the two stations
being only 4km. The ground of Siotu is Palaeozoic diabase tuff in
formation, whereas that of Hitaka is of the same formation ecovered
with soil of certain depth. It will be noticed that the P phase is much
bigger than the § phase—a characteristic special to earthquakes of such
a depth. The duration of the P phase at both stations come out as
39.5 sec.

Special interest of the observation of such earthquake at a distance
as in the present case is due to the facts that the seismic waves emerge
almost at right enales to the earth’s surface, and consist for the most
part of slow undulations almost free from vibrations of quick period
(see the Sioiu register). In fact, both seismograms are similar to each
other, except that the Hikata register involves in addition a series of
secondary vibrations of a constant period of about 0.55 see. These
seeondary vibrations are present only in the P phase, and are approx-
imately proportional to the magnitude of the fundamental waves ac-
companying them. This would suggest that they are earth-movements
induced in the superfieial soil layer possibly as plane elastic waves
making reflection at the upper and lower boundaries of the layer.

Exmination of the seismograms due to the same earthquake and
obtained at our seismological stations in the Kwanto district has brought
out as the periods of similarly indueed earth-vibrations the following
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values (see also Table in the text in J: apanese) :

For superficial soil layer ................... 0.2-0.3 sec.,
" Diluvium 3 e reeeeeeiaeeeaaa 0.4-0.5 sec.,
" Tertiary 99 . eeeaeeesseeenanaaan 0.6-0.7 sec.

If such a method of estimation be legitimate, then the thickness of
the different layers may be worked out.
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Fig. 1. Seisgrams due to the Kasumigaura earthquake of
Nov. 6, 1925, at 3h 43 m.
(V=50, T,=7sec., time scale 58 mm./min.)
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A. Tl kata rezister: T-W component. Time seale =46 mm./min,

B. Siotu register: E-W component, Time scale=53 mm./min.

e (0. Hikata rezister: N-8 component. Time scale =46 mm./min,

\_l, D. Siotu register: N-S component. Time scale=>53 mm./min.
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Fig. 2. Seismograms due to the deep-seated earthquake of June 3, 1929



