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Table 1.
Instruments Period

Station

Onabe, Atumi-mati,
Yamagata Pref.
38°31'57.3"N
139°37/09.4"'E
about 85m

lc/s vertical seismometer and
pen-recorder with amplifier
(Paper speed: 200 mm/min.)

June 19-July 11
(continuous)

Tripartite with three lc/s vertical
seismometers and an oscillograph
(Paper speed: 30 mm/sec.)

June 19-29
(nighttime only)

Iwagawa, Atumi-mati,
Yamagata Pref.
38°36'16.2""N
139°34’36.1""E
about 5m

lc/s horizontal seismometer and
pen-recorder with amplifier
(Paper speed: 300 mm/min.)

June 23-25
(continuous)

Tirpartite with three 1c/s horizontal
seismometers and an oscillograph
(Paper speed: 30 mm/sec.)

June 21-25
(nighttime only)

Nakaura, Toyoura-mura,
Niigata Pref.
37°54/30.1"’N
139°18727.6"E

about 17m

Two lcfs horizontal and one 3¢/s
vertical seismometers and an
oscillograph with amplifiers
(Paper speed: 10 mm/sec.)

June 25-28
(nighttime only)

Deyu, Sasagami-mura,
Niigata Pref.
37°48'57.1'N
139°18’21.1"’E
about 90 m

ditto

June 29-July 1
(nighttime only)

The members who participated in the observations are as follows (in alphabetical order):
T. KakuTa, T. MAKI, T. Morl, Y. MoTtova, T. MURASE, S. NAKAI, Y. NISHIDA,
H. OKADA, N. SAKAJIRI, Y. SASAKI, H. TAKAHASHI, T. UTsU, and Y. YONEDA.
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5) Ftx ML, FERFALR 39 (1961), 23-75.
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Table 2. Data of seismometrical observation at Onabe
Bromide wOon N N, Bromide wOoW B oM N N,
No. Observational interval ! z No. Observation interval ! 2
2 June 19d22h 19m—— 34m| 12 10 39 23 40 — b4 4 3
3 20 16 54 — 17 08 10 7 40 28 00 10 —— 24 4 1
4 20 38 — 54 80 15 41 00 40 — b4 1 1
5 - 21 34 —— 48 17 12 42 22 10 — 24 8 6
6 21 16 57 - 17 11 18 11 43 22 40 — ™4 7 5
7 22 00 — 14 7 4 44 23 40 — 54 5 4
8 23 00 —— 14 9 5 45 29 00 10 — 24 3 2
9 22 00 00 — 14 13 7 46 00 40 ——— 54 2 2
10 17 30 — 44 13 8
Total 406 | 238
11 22 10 — 24 8 7
12 22 3 — 49 15 7 N Bz h - hZEoRBK
13 23 10 — 24 4 N 23 5B X v BEORE ShicHh
14 23 40 — 54 6 Bo
15 23 00 10 — 24 15 7 N;: number of earthquakes observed,
16 00 40 54 19 3 N;: nurflber. of epicenters determined
. by tripartite method
17 22 40 —— b4 13 6
18 23 10 — 24 13 8
19 23 40 — 54 5
20 24 00 10 — 24 6
— N
21 00 40 54 10 — NAKAURA
22 22 10 —— 24 | 11 7 120
23 22 40 —— 54 9 5
24 23 10 — 24 11 5 ’_(_l_’-' —I_L‘_l
« 1
25 23 40 — 54 6 5 0 5 ) i5s
26 25 00 10 —— 24 6 2 40-
27 00 40 — 54 11 5 N )
i DEYU
28 22 40 —— b4 1
29 23 10 — 24 3 || 50l
30 23 40 — 54 11 6
32 00 40 —— 54 5 1 5 5
|
33 22 40 54 | 9 | 3 ° b_s 155
34 23 10 — 24 9 5
$£35-a P-SEHEOEESHS AN
35 23 40 — 54 5 1 C .
. Fig. 3-a. Frequency distributions of
36 27 00 10 — 24 6 4 P-S durations.
37 00 40 — 54 8 7
38 23 10 — 24 7 0
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NEH BRI NZEFEFA LD M HED (B S A8 5) BEXSD L0 &
#2 T, b Vp=60km/sec. & & iuE, FTRCHECBRSMANELRLIENTFHRIN
LB THB,
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BEREDBENHENR VEL T Y EATH A0 T, BEFEHAO 0L 5 LR
PIc X D IXBWEEE L CEHBH S B, I3 HEIEBONRCHEBEAHSH, 3K
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Table 3.
% Fr %E_ =D ® = ﬁ%ﬁ@?ﬁﬁ%ﬁ%ﬁ:ﬁ
picenter . pparent
No. | Origin time z (km) ¥ (km) ge(ﬁtr}:,) Eptcental &i‘)‘/’ggcy_ ) ;Fciﬁlr{agyfv
June

1 23d00h14m | — 79+ 0.3 710+ 04 5.0% 255.0° 597 B

2 00 40 04+ 21 713+ 18 5.0% 2335 8.12 C

3 22 40 46 04 648+ 0.2 83+ 11 2125 7.16 B

4 23 13 44+ 16 637+ 04| 204+ 18 229.0 D

5 23 47 25+ 09 903+ 0.6 132+ 06 269.5 6.68 A

6 23 52 28+ 19 799+ 08 147+ 37 241.0 6.53 B

7 24 22 49 8.6+104.4 553+ 19| 249+ 6.3 201.0 D
21 23 43 — 10+ 42 548+ 64| 116+ 274 266.0 6.01 A

8 23 47 — 99+ 88 583+ 26 5.0* 195.5 6.01 A

9 25 00 53 239+ 4.0 825+ 18| 292+ 66 249.0 6.26 A
10 32 12 —111+ 16 575+ 16| 282 86 1815 D
11 26 00 10 — 46+ 17 469+ 18| 234+ 75 243.0 D
12 00 12 283+ 20.3 941+ 124 | 257+ 203 2845 767 A
13 00 15 23+ 18 806+ 12 1.2+ 227 242.0 7.00 B
14 00 48 14+ 431 1207+ 131 | 740+ 479 243.5 D
15 22 42 —104+ 36 767+ 20| 152+ 88 2415 6.85 A
16 27 00 20 06+ 13 860+ 10 158+ 27 2470 7.29 A
17 00 21 — 44+ 28 756+ 14| 143+ 6.4 238.0 6.67 B
18 00 50 —120+ 35 783+ 13| 286+ 33 2335 7.14 B
20 23 43 —10.7+ 88 509+ 791 26.7x 313 175.0 D
19 28 22 43 — 98+ 59| 1048+ 65 94x 104 298.0 15.8 B
1) EEREE AL 37°45'N, 139°15°E, * 12 H=50km * {RE L TV 0,

Coordinate origin is set at 37°45'N and 139°15'E. *: H is assumed.
2) HERkr bR EbY,
Azimuth is measured clockwise from north.
3) The estimated error of azimuth 46, A: 46<5°, B: 5°<46<10° C, D: 46>10°

BED L ZAZOMEOMBEESC YL TR LMS T o2, WEBRERZ L, DNEER
EDEHAIURGERES CTEBR IR T 50T, ol s RS L OBEETE e olic

13, MEREEOREHIASLEELDILTLID,

ZOBEHEO T LD BNEBEEINRD 2

EShwla L Chi, BHELETALLTHEINYEL2D, BRB~NAL5 P oEE
% 6.0kmfsec. L THONFMLELLRDD T, Pl ClL Vp,=6.0 km/sec., {5l TitVa=
55km/fsec. LREL L5, FREEHAOREME L THI=240" %L D&, HEAETZ LD
5,=46° 1B 5, o TCIoHHIIE, PNEH TR =14 LT ER L Y BECH I HEH,
BEIMERL T A LS, Tiebb,
X ) BHP IR DAY H B,

DY MBS YEL L, ERFAOMN
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Fig. 9. A simple model for explana-
tion of the systematic devia-
tion of epicentral azimuths.

FEH BAFOLE: @ BLLABNWC X 2BR%,
KAZ3ABRUC I3 RoER/FAETL T
5, RFTIEIZOMBERSTHLT 3,

Fig. 8. Epicenters (@) determined from arrival times
are compared with the directions of wave
propagation (/%) obtained by the tripartite
method. Numerals correspond to No. in
Table 3.

8) WAREHEAM; HMBF¥S BMALERFEAC THE,
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ERLUTEbAZFH—-MRCILL L O ELHE L EF £,

3. Observation of the Aftershocks of
Niigata Earthquake of June 16, 1964

Hokkaido University Group for Aftershock Observation
(Department of Geophysics, Faculty of Science, Hokkaido University)

On 16th of June, 1964, a great earthquake with magnitude 7.5 occurred off the coast
of Niigata Prefecture, Central Japan, causing serious damage to the city of Niigata and
neighboring areas. We participated in the cooperative observasions of its aftershocks
which were carried out by several groups from universities and government agencies.
Although the general report of these observations will be published elsewhere, some
results from observations by our group are described here.

The distributions of P—S intervals and maximum amplitudes at our temporary stations
are shown in the figures. ,

Epicenter locations of aftershocks based on the tripartite method were compared with
the locations determined from arrival times of P waves at five or more stations belonging
to the cooperative groups. A systemataic deviation was found between the epicentral
azimuths determined by two methods. The cause of this phenomenon may be attributed

to a horizontal heterogeneity in seismic wave velocity in the crust.

9) FERERM; BEXS B9 FEKFRT THE,



