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At a seismological station having a distance of about 6,000-7,000 km, some large
grouped waves have been detected. They are characterized as the forms with large
amplitudes and prominent periods. And their arrival times are as nearly same as
those of the shear waves.

We have theoretically and numerically investigated them to grasp the relationship
between these waves and crustal structures.

We regard them as the coupled waves occuring at a given station which is satisfied
a certain condition. It is deduced from the interfer theory together with Rayleigh
equation. And we have promoted the comprehension of the relationship between the
prominent periods and the crustal structures, making use of the idear of vibration for
membrane.

Namely it follows that

1
z

d = 4za*(30(1— o) | T(3.27(E)

where d is the thickness of the membrane, E is the Young’s modulus, p is the density,
T is the period, and a is the radius at which the membrane is fixed.

Then we have used the mean periods of the long period shear waves recorded at
Matsushiro Seismological Observatory in central Japan.

As the result of our investigation, we can say that we have obtained about 34.8
and 22.4km as the depth of Moho-discontinuity and the subcrustal discontinuity re-
spectively. They are almost the same values as those obtained by the Surface wave
method et al. previously.

By the way, these grouped waves have been usually accepted as the dispersion
waves coupled between leaky PL waves and SV waves.

We shall discuss this problem a little further, too.
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ax+7Tz = const (1)
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cose = af(a®+71%?
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Fig. 2. Seismograms showing the prominent phases at or near shear

waves. Both shock No. 1 and No. 2 occured near Sumatra on
November 26, 1959 and recorded at MAT.
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Table 2. List of earthquakes used in the present study

Shock Earthquake

hoe e Date T (GMT)  Coordinates  Delta iy

Near Sumatra 26, Nov. 1959 23h 09m 23s 6%S, 103E 5,950 km 6.75—~7
2 Near Sumatra 26, Nov. 1959 07h 06m 19s 5% S, 102E 5,930 km 63—63
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Station

Source

Fig. 3. Source mechanism of Somigliana’s waves.

50— { No.Y)
Vi
( No.2)
s / s
10 1 10 1}
2 T 1
o i 1
g Wi\ Wil
- UV A N HNi
g \V/ WA N i/ A L
= VIRV V4 VIN A MM
B8 / \
5 /
£ \
a
<10 & §EE 10 INES
AN 1
\ Y
\ N I \ ~,
P M AN
ENApER i EvAES
) 1L
0.01 frequency(c/s) 01 0O frequency(c/s) 0.

Fig. 4. Distribution of amplitudes for radial component of S and SS
phases in the seismograms of both shock No. 1 and No. 2.

Table 3. Comment on frequency analysis

Galitzin Long Period Seismographs at MAT

1) Instruments
196 sec for all S phases
2) Time interval 136 sec for SS phases of shock No. 1
124 sec for SS phases of shock No. 2
3) i?lit%irtgilﬁme 2sec for all phases
4) Data window Sine wave form weightin the middle part
. 0.019 Hz and 0.027 Hz for S phases of shock No. 1
5) Ez%?;éﬁ?;t 0.019 Hz and 0.030 Hz for S phases of shock No. 2

0.038 Hz for all SS phases
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Table 4. Mean periods and depths of discontinuities
Phase Period Depth
) 40.8 sec 34.8km
SS 26.3 sec 224 km
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Fig. 5. Relation between layer thicknesses and periods of grouped waves.
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Fig. 7. Dispersion curves for PL waves and distribution of the amplitude
spectra for the assumed model. U and W show radial and vertical
components at free surface respectively.
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