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1914 4Fic BARRELL %3, MEEEHEHHT I2ACREEBOTICHIT ORI DFOEDHF
T AZEBRKERCEEEBHL, g “asthenosphere” & & A 72,

IRUNT 1926 4E i3 GUTENBERG 23t DIRIBIC DO T ~ 72 # 4, 8 L FEEE 1000 miles
FTRIVERIBO LT, AT E B EEBMITIRBEMSAR & {785 T 100 miles F2EE DFE
BCEONAMEER LMICKE S & 2RMH U, AEBIIT 3 AIC 50 miles (80 km) OFES O
FiCHE DN BEE 2,

ZORBERWOFEHIBRIHNINTHEELTREALERIN TN, ERITK
S THTEBREFBTEONLHEREE D, REROSH, RREEMICX2MEDDT LD
HELAN > TCCOBEEEBOENINEEINTEYD, /4196045 H 22 HOF V #EIZE
HEESHERNTHRELE A OTH 2L DT L,

LEOHFIE BARICEBY 2 BEEEBORLEEZHEDID L HICTTIE>7b DT, HE 43100 km
BEITOMEZHED, 2O P ERU S HOSEYICERE LKICER UTEIT L7,

w1k & H UL & #h &
Table 1. The list of earthquakes analysed in this paper.

Epicenter Initial Gradient
Date Latitude Longitude Depth P wave S wave
(km) (sec/8°) (sec/6°)
1956. 10. 11 44° 1/2N 150° 1/2E 100 14.02 26.00
1961. 2.12 43°137 147°53” 80 14.40 2512
2.12 42°55" 147°147 20 1424 2474
Group I 2.13 42°597 147°47 60 14.50 25.10
2.15 43°167 147°56 60 14.00 25.00
2.16 43°12/ 147°417 40 14.21 24.48
4,23 43°337 149°347 shallow 1418 24.15
1957. 4.26 A4° 148° 60 13.47 23.77
1958. 4.11 47° 152° 80 13.58 23.76
7.21 43° 3/4 147° 1)2 60 13.74 23.10-
Group 1II
7.30 44° 148° 3/4 20 13.88 23.56
1959. 10. 27 45° 172 151° 3/4 100 13.51 23.34
1961. 8.18 45°247 149°48” 120 13.54 23.26
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1) B. GUTENBERG; “Low-Velocity Layers in the Earth, Ocean, and Atmosphere”, Science, 131,
1960, No. 3405, 959-965.

2) M. BATH; “Shadow Zones, Travel Times, and Energies of Longitudinal Seismic Waves in the
Presence of an Asthenosphere Low-velocity Layer” Trans. Amer. Geophys. Un. 38, No. 4, 1957,
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points the discontinuity of the calculated curve.
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Fig. 5. S travel times for earthquakes of the second group.
Solid line indicates the calculated curve.
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Fig. 6. The ratios of the numbers of distinct observations to the
total numbers of observations in the interval 1 degree.
Dotted line represents the ratios for the first P wave, and
solid one for the first S. The numerals in the upper
part are the total numbers of observations in the interval
1 degree.
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. 1a s . Table 2. A simple model of upper mantle.
B, BHEERTERES ORTICHE Z represents depth in km.

STERDIHITSOL LT, Depth (ikm) Vp (km/sec) Ve (km/sec)
ZORBBEELEPID XL
. . . 0 6.00 3.50
MHTEZEFVRE2ET, 9
BRI E 4RO 5 R Fi 9% Zi 465
EHTEDLTHZ, WBHEK 150 ' 450
) 300 7.90+(Z—150)/300
St % - 2% o2 g
BOTERE - R OEREES Z>>300 4.65-+(Z—300)/300
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The Low Velocity Layer in Japan (Part 1)

By Toshiki KAKUTA
(Department of Geophysics, Faculty of Science, Hokkaido University)

To discuss the existence of the low velocity layer in Japan, shallow and rather deep
{to the depth of about 100 km) earthquakes, which occurred at the region of Kurile Islands
and reached to the distance of about 20 degrees, are investigated in this paper. The data
of the above earthquakes are found in the Bulletins of the Japan Meteorological Agency
from 1956 to 1961.

First, in order to establish statistically travel time curves of the first arrivals of both
P and S waves, the earthquakes concerned are grouped into two according to the initial
gradients of the travel time curves (Table 1). The curves are shown in Figs. 2, 3, 4 and 5.

As the data concerning amplitudes of the waves are not complete in the Bulletins for
our purpose, the author takes up the ratios of numbers of observations in which phases
were reported as distinctly read to the total numbers of observations in each range of 1
degree (See Fig. 6). In the figure, it is clear that the first phases of both waves are ob-
served less distinctly at the stations between 8 and 16 degrees.

Second, a few models of the low velocity layer are assumed and the fittest model is
given in Table 2, and its travel time curves are shown in Figs. 4 and 5.

For P waves, the difference in the assumed velocities between the upper high velocity
layer and low one is small, therefore, the observed P travel times may be interpreted by
assuming discontinuity of velocities increasing with depth in stead of a low velocity layer,
but it is very noticeable that the discontinuity of the P travel times is observed in nearly
the same range as one of the S travel times. On the other hand, the observed S travel
times can not be explained without the assumption of a low velocity layer, because jumping
and scattering between the two branches of the observed travel times are rather conspicuous
(See Figs. 3 and 5). Hence, concerning S waves, it may be safely said that, in the north
part of Japan, there exists a low velocity layer of about 200 km in thickness having its
top surface at about 100 km deep.

More detailed study will be postponed to the near future.



