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Fig. 3. Records of earthquakes observed at Nokogirivama, The ratio of sensitivity
»and in the horizontal gallery

of amplifier in the deep well to that on the ground surface
2:1:1. 1. In the horizontal gallery.
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Fig. 4. Records of ground noises observed at Nokogirivama,

of amplifier in the deep well to that on the ground surface

2:1:1. 1. In the horizontal gallery. 2. On the
A. In the daytime B. In the night.

2. On the ground surface. 3. In the well 64 m deep.

The ratio of sensitivity
and in the horizontal gallery is
»ground surface. 3. In the well 64 m deep.
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Fig. 5. Records of carthquakes observed at Hongo.  The ratio of sensitivity of
amplifier in the deep well to that on the ground surface and in a shallow hole is4:1:1.
1. In the well 380m deep. 2. In a shallow heole, 3. On the ground surface.




1140 ".“'j ‘?']J' .".‘_\"’.' o I R

GROUND NOISE A

1
SR B AP AN A i A A\ SRS\t A A i WA Jv'rﬂ‘.,f\/ W

HONGO g

i Mo 5 Lag R x e VL TN —r
oM o My Natals § WA WA NN N A At A0 e At Ay
\ W VM A N e
LA R LT B U TR TR el b ) e L™ WMV N

2 sec

GROUND NOISE B 1

WA 0 N AP NP SN s oot it PRI e A A i\ A

HONGO ,
N st o]\ P e pon [N e et Sl \ AN \M’W"

3
R o e ¥ AN A A S A A AL s AW,

2 sec
Fig. 6. Records of ground noises observed at Hongo. The ratio of sensitivity of
amplifier in the deep well to that on the ground surface and in a shallow hole is 4:1:1.
1. In the well 380 m deep. 2. In a shallow hole. 3. On the ground surface.
A. In the davtime B. In the night.
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Fig. 7. Spectra of earthquakes from the records at Nokogiriyama.
1. In the horizontal gallery. 2. On the ground surface.
3. In a well 64m deep.
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Fig. 8. Spectra of ground noises from records at Nokogiriyama.
1. In a horizontal gallery. 2. On the ground surface.
3. In a well 6G4m deep.

DIROB/INLTN S, RIEHO—ADS 1958 4L REAE TR &, & 2.5m ORD
FETHR L MBnRERUeZ0 27 % % Fig. 11 TR

RTC bR~k i, HIEAMTORUDOEE, HBOWEO R SRHLINHIE & T T
K 0.3 B s, (ZEROWMBAHETREHOMIKENT, MHBRTROEA L H
3.) Thi3EEDO P EO#EEAYY 1km/sec E§1iE, CORBEDHEBE S &L
3. EFOBEEREROTN, I el2insZuMIBOERO T TS LRIz C &
W15, HiE LT TREDMEEIOSZENEE, FIHOH BT FBiLahic
BHTH-T, L HOSHD SN HiZ, VO HBFIEETOBICELTAE K-

5) K. Axamartu, Bull. Earthq. Res. Inst., 39 (1961), 23.




EHFHE e X3 B (F—8) 1143

RELATIVE AMPLITUDE

10 20 30
fcPs

Fig. 9. Spectra of ground noises from the records at Hongo.
1. In the well 380 m deep. 3. On the ground surface.
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Fig. 10-A. Spectra of earthquakes and ground noises from the records at Hongo.

3. On the ground surface.

In the well 380 m deep.
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Spectra of earthquakes and ground noises from the records at Hongo.
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Fig. 10-B.

3. On the ground surface.

In the well 380 m deep.
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Fig. 11-A. Records of ground noises at Kakioka.
1. On the ground surface. 2. In a hole 2.5 m below the surface.
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Fig. 11-B. Power spectra of ground noises from the records at Kakioka.
a. On the ground surface. b. In a hole 2.5 m below the surface.
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55. Preliminary Obscrvation of Microearthquakes

with a Deep Well Seismometer.

By Kei TakaNoO,
Geophysical Institute, Faculty of Science, The University of Tokyo
and
Takahiro HAGIWARA,

Earthquake Research Institute.

Earthquakes were recorded in two wells, the one 64m deep at Nokogiriyama in
Chiba Prefecture and the other 380 m deep in the cambus of the University of Tokyo at
Hongo, in order to increase the signal to noise ratio on the seismograms especially of the
microearthquakes.
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A vertical seismometer of moving coil type with natural frequency of 4 cps was used.
The pressure vessel is made of stainless steel pipe with diameter of 72 mm.

The recording system is composed of two magnetic data recorders, a FM data recorder
and a direct recording data recorder. The frequency response of the whole system is flat
from 5cps up to 100cps. The total magnification of the instrument was 1.7X10° times
at Nokogiriyama and 1.7X10* times at Hongo.

‘We obtained the following results:

1. The ratio of amplitudes of the ground noises on the surface to those of the well
is about 2:1 at Nokogiriyama and 10:1 at Hongo for the frequency range from 5 cps to
20 cps.

2. The SNR is slightly larger at a depth of 64m and three times larger at a depth
of 380 m than on the surface.

3. The initial motion is more clearly detected in the record at a depth of 380 m than
on the surface. It is far better for observation of microearthquakes to put the seis-
mometer at some depth, even if the depth is only a few hundred meters.



