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Table 1. List of earthquakes registered at Sapporo Meteorological
Observatory and the relevant informations.

Origin Time Location Delta g:;?l'll M

No. 1 1969, 31, Jan S 21.9, W 1796 739 595 km 5.9
11, 33, 03.5

2 1969, 11, Feb S 227, E 178.6 718 67.3 6.0
07, 58, 05.8

3 1969, 12, Feb S 67, E 126.8 51.2 450 6.0
07, 16, 135

4 1969, 28, Feb N 360, W 106 97.2 122 7.3
11, 40, 325

5 1969, 31, Mar N 227, E 340 83.0 ? 6.0
16, 15, 54.4

6 1969, 10, Apr N 42.0, E 1309 79 555 5.6
23, 54, 03.9

7 1969, 18, July N 382, E 1121 22.6 shallow ?
14, 24, 4810

8 1969, 05, Aug S 5.7, E 1253 50.6 521 6.2
02, 19, 19.6

9 1968, 11. Feb S 55, E 1532 49.5 74 7.0
14, 44, 47.6

10 1968, 19, Aug S 10.1, E 159.9 55.5 538 6.2
03, 38, 30.6

11 1964, 21, Mar S 64, E1279 50.7 367 ?
12, 42, 175

12 1964, 02, Apr N 50, E 970 54.46 4 5.2
10, 11, 55.0

13 1964, 08, July S 55, E 1298 49.45 167 6.5
20, 55, 39.0

14 1964, 10, July S 155, E 1676 63.0 121 6.6
01, 39, 49.3

Azimuth
143.1
145.07
197.3
3384
3018
265.7
267,6
199.6
165.9
158.7
195.9
238.6
1935

152.2

1) TAKANAMI; Frequency Analysis of Short-Period P waves in the Teleseismograms and Crustal

Structure Models, Geophy. Bull. Hokkaido University., 25 (1971), 207.
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Table 2. List of earthquakes registered at Urakawa Meteorological
Station and the relevant informations.

Focal M

Origin Time Location Delta depth Azimuth
No. 3 1969, 05, Aug S 57, E 1253 50.2 521km 6.2 201.8
02, 19, 199
7 1969, 12, Feb S 67, E 1268 50.7 450 6.0 199.5
07, 16, 1356
14 1968, 19, Aug S$ 101, E 159.9 54.3 538 6.2 160.2
03, 38, 30.6
21 1967, 10, Oct S 21.1, W179.3 72.0 654 7-7.2 143.5
02, 21, 495
38 1966, 15, Mar N363, E 707 546 219 6.6 289.6
00, 53, 06.6
40 1966, 05, Feb N 523, E 174.3 235 41 6.5 53.5
18, 32, 09.3
41 1966, 06, Feb N 521, E 175.7 24.31 35 5.9 54.4
13, 07, 47.0
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Fig. 1. Azimuth of earthquakes at Urakawa.
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B2E AW R S RO HKA
Fig. 2. Azimuth of earthquakes at Sapporo.
B A AP RAERL TS50, RELIRIEZ M T % later phase 23 KFH S O—F
DERECHLLS, EE3IR®D3-A L 3-B, 3-C + 3-D %X Banda seaT # ¥ 7= 2 > D[F] —
DOHFER & FLIE & & CTEE X Wit R FITH D, 3-E ik Kermadec-trench o7 Citd & L
RTBAI N CEROITH S, Z O TR S iciEZ No. 2 1% Kermadec-trench O PE i »
LI IITEEEO FAL 0 AHL Tv5, Tomopa and SEGAWA? I L » T L IAES
S, BARYSRL T4 2 LBAHMCEKELADENREOHFLRH Y, HE No. 21X
ZOMFHEARAL, HOAN—E/MUEMTCE > TE/ICHEBR L E 45, —HHFECHN
SN No. 3 & No. 7 LR CoENEFHYEHEAOFTACHEY - TAHL TW 5,
202 oDMEIT-Thd Bandasea ClEEIHIETH D, LTI No. 8, No.3 tFHdh
Tuw 5,
LI BB S h - R ORE) P EE5 » MEBET L, KA } 5 A% L0 PHINNEY®
DHECHEE L5 DT EERS & AKFEG L olerRd I, BTTEOFEMC >V QLT
TRHETRTH D, UTOERTEABS BRI T D L 5 BTl Bl s E 2%

2) ToMmoDA and SEGAWA ; Measurement of Gravity and Total Magnetic Force in the sea near
and around Japan, J. Geodetic Soc. Japan., 12, 157.

3) PHINNEY ; Structure of the Earth’s Crust from Spectral Behavior of Long-period Body Waves,
Jour. Geophy. Res., 69 (1964), 2997.

4) TAKANAMI; @it 1).

5) TAKANAMI; §ilf 1).
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RBEBETCHCOR BRSO
Examples of seismograms used
in waveform analysis.

(3-A) location S6.7 E126.8. Magnitude 6.0
Azimuth at Sapporo 197.3 degrees. (3-B)
location and Magnitude are similar to those
of earthquake in 3-A. Azimuth at Urakawa
1995 degrees. (3-C) location S5.7 E125.3
Magnitude 6.2 Azimuth at Sapporo 199.6
degrees. (3-D) location and magnitude are
similar to those of earthquake in 3-C. Auzi-
muth at Urakawa 201.8 degrees. (3-E) loca-
tion $227 E178.6. Magnitude 6.0. Azimuth
at Sapporo 145.07 degrees.
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Contoured map of Bouguer Gravity Anom-
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TOMODA and SEGAWA (1966). (mgal)

Fig. 4.
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Fig. 5. Schematic representation of assumed

layered model.
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6) TAKANAMI; @il 1).
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e, SBCHrRIETAM-S-7-1 L Fgo 2571 M-8-7-27 L ORI FIon&h
TEOTHD, CITEZTOLHBETLERBEEDO Lic 1 @x b o eliffiiter L TH D,
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7) TAKANAMI; HitH 1).

8) MIKUMO; A study on crustal structure in Japan by the use of Seismic and gravity data, Bull.
Earthq. Res. Inst., 44 (1966), 965.

9) HAYAKAWA; Measurement of Longitudinal and Transverse wave velocities of Dunite, Peri-
dotite and some other rocks in Hidaka Area, Hokkaido, Geophysical Papers dedicted to
Professor Kenzo SASSA. (1963), 25.

10) NAFE and DRAKE; Physical Properties of marine sediments, The Sea., 3 (1963), 794.
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Fig. 8. Comparison of the amplitude spectra ratio of the

vertical component to the horizontal ones between
observed and theoretical.

11) TAKANAMI; Fijli 1)
12) TAKANAMI; fiil 1)
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model M-S -7-1
5.3km

4.OkmE

v=5.2kmvs
v=6.0kmvs

INCIDENT WAVES
I =5F1M-ST7-1p7 a7 —n

Fig. 9. Schematic representation of the profile for the
assumed model named Model M-S-7-1.
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o Table 3. Relation among the first peak posi-
tion of amplitude spectra ratio and
WPB o oA azimuth at Sapporo.
10 o ’ N
P 7 e N\ oo First Peak .
5| ‘,0’ L // 0 Mo MSTA Earthquakes Position éZ‘Tut};
-——- 400 - R o0y @ oo, of Wp/Up (CPS) egrees
00 ° 5 o °©
0" e o ° ° A No. 1 0.26 1431
% oo 2 0.24 145.0
O° ° o
T e o 14 0.16 1522
ot 10 016 1587
' 9 0.20 165.9
B No. 13 0.18 1935
1 Y ' L 1
0.2 04 0!5 0.6 0.8 1.0 ©ps) 11 0.18 195.9
H10E =74 M-S7-1 L H R0 TR 3 0.22 197.3
No. 2 & OiRIEH O L& 8 0.24 199.6
Fig. 10. Comparison of amplitude spectra C No. 12 0.24 238.6
ratio of between Sapporo No. 2 6 0.24 2657

and Model M-S-7-1.
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13) TAJIME et al.; Private comminucation. (1970).
14) HAYAKAWA; Tl 9).
15) MINATO et al.; The geologic development of the Japanese islands (1965).
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P-VELOCITY S-VELOCITY DENSITY
2.5lkm/s
S5 3.0483
1 3,4492
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Fig. 12. An assumed model for the seis-
mogram of Urakawa No. 3.
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16) Pz X, hEEM TERAER; S5H5 0 1 WERERBE, FLwE, .
17) ToMoDA and SEGAWA; ®[H 2).
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9. Frequency Analysis of Short-Period P Waves in
Teleseismograms and Crustal Structure Models
(No. 2 Near and at Sapporo and Urakawa)

By Tetsuo TAkaNAMI
(Department of Geophysics, Faculty of Science, Hokkaido University)

Crustal structure beneath Sapporo in Hokkaido was already investigated by the
author, by means of amplitude spectra ratio of the vertical component to the horizontal
one of short-period P waves.

This paper is to develope the understanding more strictly about the relation between
the observed amplitude spectra ratio and its explanetory theory, we call it PHINNEY's
method derived from Haskell matrix theory, and about local variance of the contents of
amplitude spectra, owing to geological structure around the stations.

Three events were selected out of the earthquakes, which had been registered at
both Sapporo Meteorological Observatry and Urakawa Meteorological Station during the
period from 1964 to 1969.

They were all deep and distant earthquakes. As to magnitudes of them, they were
almost the same scales as in about 6.0.

One of their waves came from the west of Kermadec Trench to Sapporo and the
others were from Banda Sea. At the same time, Urakawa station’s seismographs had
also recorded them, except one from Kermadec Trench.

They were all examined in respect of not only the contents of amplitude spectra
but the variance of amplitude spectra ratio of the vertical component to the horizontal
one, and also studied from the point of Geotectonics.
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Difference between them are allowed us to be appeared.

For example, Tendency of great attenuation of amplitude spectra versus frequency
was recognized when some of their waves propagate through the region of heavy negative
gravity anomaly zone, being off Shizunai in the southern part of Hokkaido.

And when some simple crustal structure models were made up fitting experimental
amplitude spectra ratio into the theroretical one derived from PHINNEY’s method, even
under the complicated geological condition, we may say that the layer thicknesses in
that zone are rather larger, from the reason of first peak shift of the ratio toward
lower frequency with increasing the total layer thickness.

From this fact in addition to the former, we are sure that the zone has great sedi-
ments as a reflection of geocyncline during the period from the Cretaceous to the
Tertiary.

In addition, Heavy attenuation was seen near at 0.26 cycles in the contents of
amplitude spectra of the vertial component.

This result will support the above conclusion too.



