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Fig. 4 An example of seismic records showing the extent of amplitude fluctuations by
local effects of setting detectors.
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Fig. 9 Effect of the high frequency components superposing the low frequency components.
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Fig. 10 Exclusion of low frequency components from the wide filter band.
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Fig. 17 Circuit diagram of S.8,C. amplifier.
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Table. 2 Relation of earthmovement—detector—amplifier (filter) —oscillograph

B o AR b oscillograph 12 #h iy 2 fid
o gy AR
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18 8 d3‘X, a3X asx diX diX AEX
l ~ dis d13 did dit At i
23 i X a:X d3Xx A3X 23X
! A di ails di2 i3 s g
e o dX X &X DX i
' - o dt dan a g
42 . e dx dX X e
I e di dt di drs di
= o ) 9.4 a2X a2 X
SIOFb @ o * dt diz did
B L iX aX X
- ", P " |
6]3% = o di dit dis |
e 2 dx diX ‘
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Fig. 20 Model explanation of filter response curve.
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Table. 3 Constants of detector and oscillograph
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Fig. 27 Some traces showing signal and
its forerunning noises.
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Résumé

Experimental Studies on Seismic Disturbances

and Reflection Waves
by

Shozabure Nagumo, Kiyoshi Mori &

Masami Hayakawa

As the geological structure in Japan is very complicated in comparison with the
continental countries, to obtain good reflection records is very difficult. It is
suggestive, therefore, that the most important subject on the study of seismic
reflection method in Japan is to distinguish the reflected impulses from all other
disturbant waves on the records.

The writers performed some experimental studies on this subject by using B
S.C.” seismograph at Inashiki ptovince, Ibaragi Prefecture in which place some
experimental studies on reflection method such as group-setting, amounts and
depth of dynamite charges, and distant spread effect, had already been conducted
in 1952 by T. Kaneko, Geol. Surv. Japan.

In the present study, writers have taken up the problems of reflection and
disturbing waves generated by explosion, phenomenally, from the view point of
obtaining fundamental data which will be useful in the practical field operation,
especially in setting spread and in using compression.

They have studied experimentally how the amplitudes of seismic waves decrease
with respect to the time, the shot-dstector distance, and the frequency. They also
made an experiment on the changes of amplitudes in both reflections and their
forerunning disturbances with respect to the shot-detector distance.

In order to discuss the problem on amplitude, writers used the seismograph in
“without A.V.C.” condition, and checked its sensitivity for each record. They also
noticed the significance of recorded amplitude from the synthetic characteristics of
the detector-amplifier-oscillograph.

The amplitude attznuation of the earthmovements depends on not only the time
from the shot moment (#), the shot-detector distances (A), the frequency distribution
of earth’s surface (I7), the subterranean geoclogical structures (Sz), and the detona-
ting methods (Ch), i.e. A=f (I, A ,=, Ir. St, Ch).

Among these factors, they ignored this time, temporarily the charge and
sudterranean structure problems. On the irregularity- of the earth’s surface, and
the frequency distribution of the earthmovements, they made some preliminary
experiments with associated instrumental examination, and obtained the following
results;

(1) As for the irregularity, they made an experiment by setting detectors at
each apex of a triangle, drawn on the earth’s surface, whose sides were two meters



in legth, and they could know that the range of fluctuation of these amplitudes was
within 30%.

‘(2) The amplitudes of low frequency waves are more predominant than those
of high waves in this field.

(3) The response of filter band does not always correspond to the frequency
of waves which passed through each filter. Then, in the discussion of the ampli-
tudes, it is necessary to check the correspondencies between the response of filter
band and the frequency of wave which passed through each filter.

After considering these data, they have made the present major experiments
in which three shot holes averaged 20m in depth were drilled. The holes were
separated from the Ist (S.P. 1) to the 2nd (S.P.V) and from the 2nd to the 3rd
(S.P. W), by 800m respectively, and detector stations were placed at 80m intervals.
The charges were mostly 1.125kg. The results are as follows;

(1) At first, they carried experiments on the amplitude attenuation with
respect to the time from the shot-moment at various shot-detector distances. Fig.
21 shows the results.

Near the shot point, amplitudes of initial phases and following disturbances are
large but decrease rapidly with respect to the time. And after a certain time, the
amplitudes of disturbances become nearly constant, and disturbances continue for a
few second with these amplitudes.

Amplitudes of the first break and the initial phases decrease rapidly with respect
to the shot-detector distance. On the other hand amplitudes of later disturbances
do not vary so much with respect to the shot-detector distance.

The duration time from the first break to nearly constant amplitude becomes
shorter with respect to the shot-detector distance. This tendency is conspicuous in
the case of high pass filters.

(2) The amplitude attenuations of the initial movements with respect to shot—
detector distances seemed to depend on subterranean structures. The amplitude
decreases rapidly from the shot point with respect to shot-detector distances, but
beyond a certain distance, it does not decrease so much. (Fig. 22) It was found
after drawing the time-distance curve, that the transforming point in the amplitude
attenuation corresponded to the inflexion point of the time-distance curve. (Fig. 23)

(3) The results obtained in (1) suggest that compression time in the seismic
amplifier should be variable.

(4) Next, they have investigated the relations between Signal-to-Noise ratio
and its corresponding shot-detector distance (Fig. 26).

In using the S.P. I, both the reflection signal and its neighbouring noises
decrease with respect to shot-detector distances. Furthermore, noises themselve:
do not decrease s0 much, while the value of S—N ratio is larger in the neighbour-
hood of the shot point. This is the place where good reflection records were
obtained by split spread the year before last.



On the contrary, in the case of S.P. V, though both the reflection signal and
its neighbouring noises decrease with respect to the shot-detector distances, the
reflection signal amplitude increases again gradually at a certain point away from
the shot point, and the S—N ratio, at the same time, becomes the greatest there.
This point corresponds to the place where good reflection records were obtained by
distance shot spread the year before last.

(5) In order to obtain good reflection records, we must check and find out
the most suitable shot-detector distances available for setting spread.

The above are the summary of the results of experiments performed by the
present writers. To develop these experiments for obtaining good reflection records,
writers are now disigning and constructing a new apparatus. Consequently further
discution on the results and the development of these experiments will be made in
the future,






The Geological Survey of Japan has published in the past several
kinds of reports such as the Memorirs, the Bulletin, and the Report
of the Geological Survey.

Hereafrer all reports will be published exclusively in the Report
of the Geological Survey of Japan. The Report will be consecutive
to the numbers of the Report of the Imperial Geological Survey of
Japan hitherto published. As a general rule each issue of the
Report will have one number, and for convenience’s sake, the
following classification according to the field of interest will be
indicated on each Report.

a. Geology.
b. Petrology and Mineralogy.
A . Geology & allied o Dalusumiiidey,
sciences d. Volcanololgy.
e. Geophysics.
f. Geochemistry.

Ore deposits.
Coal.
Petroleum and Natural Gas.

B. Applied geology Underground water.

o A0 TR

Agricultural geology.
Engineering geology.
f. Physical prospecting.
Chemical prospectng & Boring.

C . Miscellaneous

D. Annual Report of Progress

Note: In addidon to the regularly printed Reports, the Geological
Suavey is newly going to circulate “Bulletin of the Geo-
logical Survey of Japan,” which will be published monthly
commencing in July 1950.
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