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39. A Statistical Investigation of the Strony Earthquake
of July 15, 1941, near Nagano.

By Fuyuhiko Kisuinouve, Takesi NAGATA,
and Setumi MIvAMURA,

Earthquake Research Institute,

Detailed investigation of phenomena that accompany earthquakes is fundamental work in seis-
mology, Unfortunately, however, we have not yet advanced to that stage where we could predict
earthquakes, while the means at our disposal at present for studying them the instant they arrive
are inadequate, particularly, in the case of destructive shocks near their epicentres, all that we can
do being to study the aftershocks that are recorded on seismographs, which data are mevertheless
very valuable, But there is much information besides that pertaining directly to the main shock,
and it is this knowledge that the writers sought to obtain,

In the case of the recent earthquake in the neighbourhood of the City of Nagano, they tried
to investigate the main shock from phenomena that accompanied it, .

Overturning of gravestones have often been taken as a dynamical indicator of the seismic
intensity. Although a few gravestones that were regarded hitherto as typical for this purpose were
examined, it was found that they are not typical in every respects, to circumvent which drawback
we set ourselves to study the earthquake statistically, .

T:fty churchyards and cemetries were visited and the number of overturnzd gravestones counted,
and the directions in which the stones fell were measured, ignoriog the differences in their type,
shape, and mode of setting, The 1esults are shown in Table III and Figs, 2,3, The rate of
overturn was large in the village of Naganuma, lying the flood plain of the Tikuma-River, and
on the hill sids taluses in the villages of Kamisato and Wakatuki, ,

The total number of overturned gravestones was divided into twelve sectors, and the numbers
in each of these sectors analysed in Fourier series, the first harmonics representing the number
thrown down by the first shock and the second harmonics the number of those thrown down by
the horizontal back and forth motions of the ground, The vectors of the first harmonics exceed
the circles of their expectancy which, as shown by the dotted circles in Fig, 3, converge to
Naganuma Village with a probability of 10-10, The differences in the directions of the first and’
the second harmonics are small| as shown in Fig, 3,

We addressed questionnaires to the inhavitants of ten districts in Nagano Prefecture and re-
ceived 1432 replies, Our questions concerned the effects of the earthquake motion on pendulum
clocks; luminous phenomena and earthquake sounds that accompanied the earthquake, if any;
earth fissures, and changes in the water of wells, as also in ‘the ground level,

Isoseismal lines of the percentage of stopped clocks showed smaller values of seismic intensity
than the isoseismal lines of the percentage of overturned gravestones (Fig. 6).

Luminous phenomena were seen, Many of the replies mentioned bluish white sparks having
been seen immediately following the shock, The Electric Company informed us of three cases of
of short-circuiting of 33kV power cables, The vectors of the directions in which the spark was
seen converge to the place where the cables were broken, So we concluded that the main cause
of the luminosity was the electric sparks (Fig. '5) due to short-circuiting,

The vectors of the direction in which the earthquake sounds were heard also converged to
the epicentral region (Fig. 8). ) .

In addition to the foregoing phenomena, many fissures were met with in the macroseismic
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region, crossing roads and fields, especially in the villages of Naganuma, Toyosu, and Hino, the
largest being the one that occurred in the apple orchard at Akanuma-Higasigumi, Naganuma, Its
total length was about 950 m, the maximum width of the opening being about 90 cm, These
fissures were probably the result of local land-slides of the alluvial deposits of the Tikuma-River,
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