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B1x HIRCRShRE-#EBOY A+ (M>55 H<60km, 1961~1969)
Data T i@ H oG shicethok, Cxx 0 5 bo [
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ARXRUE2RER, XxchboHepEHcEhvwtorard,
F-Type i¥iBo®M xR+, R: #igE, N: ElHE, N-R: EN
Brd s dEs»ry—BNCRETERNL0, X Zhbo
WREZSETE VD0,
Table 1. List of earthquakes with M>55 and H<60km during nine years
from 1961 to 1969 which occurred in the area shown in Figure 1.
Data T indicates the total number of the initial motion data, C in-
dicates the number of compressional initial motions, D indicates the
number of dilatational initial motions. P-Type represents the type
of the distribution of the P-wave initial motions. Examples of
Type 1, 2, 3 and 4 are shown in Figure 2. X represents earthquake
which can not be classified into the types. F-Type represents the
fault type. R: reverse faulting, N: normal faulting, N-R: normal
faulting or reverse faulting, X: earthquake which can not be clas-
sified into the fault types.

No. | Origin Time (JMA) Epicenter : :’ | ™ 7y, |P-Type|F-Type
” :
1 1961 Jan. 6d10h20m 42°027  143°4Y 40 5.6 10(3, 7) 2 R
2 16 16 20 3602 14216 40 6.8 52 (38, 14) 2 R
3 16 17 48 3601 14154 00 5.5 9(5, 4 X X
4 16 20 19 3601 14155 20 6.4 31 (20, 11) 2 R
5 16 20 41 3618 141 37 00 5.5 12 (5, 7) 2 R
6 16 21 12 3613 14159 20 6.5 29 (18, 11) 2 R
7 16 22 09 3558 14154 20 5.7 10 (8, 2 2 R
8 16 23 04 3603 14231 40 6.1 28 (25, 3) 3 N-R
9 16 23 44 3621 14142 00 55 12 (12, O) 3 N
10 170041 | 3609 14208 | 40 | 66 | 39 (30, 9) 2 R
11 21 07 34 7306 141 37 40 55 17 ( 1, 16) 1 R
12 Feb. 2313 16 3816 143 30 00 6.4 33 (28, 5) 3 N
13 Mar. 19 13 52 4011 14325 60 55 10 (6, 4) 2 R
14 250757 | 3544 14117 00 | 61 | 43 (22 21) 2 R
15 May 27 16 18 4110 142 20 40 55 10(2, 8 1 R
16 June 19 11 46 3908 143 43 40 5.6 11 (9, 2 4 N
17. 19 16 38 3909 14339 40 5.8 11 (9, 2 4 N
18 191659 | 3914 14331 | 40 | 55 | 11(9, 2 4 N
19 July 180120 | 3548 14136 | 00 | 58 | 21 (11, 10) 2 R
20 Aug. 12 08 34 4249 145 34 60 58 17 ( 6, 11) 2 R
21 Sep. 30 01 50 4244 14551 60 5.6 11(6, 5 2 R
22 Nov. 15 16 17 4239 14534 60 6.9 55 (42, 13) 2 R
23 26 05 20 3612 141 43 20 5.8 19 (9, 10) 2 R
24 1962 Jan. 921 41 4239 14521 60 6.0 14 (8, 6) 2 R
25 Apr. 12 09 53 3758 142 49 40 6.8 49 (37, 12) 2 R
26 12 14 16 3745 14254 40 58 20 (15, 5) 2 R
27 .18 0554 | 3802 142 48 40 | 56 | 14(7, 7 X X
28 23 14 58 4214 141 55 60 7.0 43 (19, 24) 2 R
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No. Origin Time (JMA) }%}icentﬁr (:rln) M T]?étaD) P-Type | F-Type
20 | 1962 Apr. 26°00 47| 38714 14305 | 60 | 64 | 36 (25, 11) 2 R
30 301126 | 3844 14108 | 00 | 65 | 56(37, 19 2 X
31 Juy 180220 | 4238 14510 | 60 | 59 | 19 (5, 14) 2 R
32 29 04 43 3640 14203 40 5.5 15 (13, 2) 4 N
33 Aug. 28 01 20 3809 142 47 40 5.8 22 (10, 12) 2 R
34 Sep. 24 23 38 4231 14546 40 5.6 10(5 5 X X
35 Nov. 300 00 3645 14125 40 5.7 18 ( 2, 16) 1 R
36 1416 48 | 3544 14108 | 40 | 58 | 31 (11, 20) 1 R
37 Dec. 21 18 33 4201 14230 60 6.3 31 (20, 11) 2 R
38 28 03 18 3940 14214 40 5.9 20 ( 6, 14) 1 R
39 1963 Mar. 1 19 46 4059 14318 60 5.5 12 (9, 3) X X
40 May 819 22 3624 14111 40 6.1 41 (11, 30) 2 R
41 Aug. 151511 3740 14157 40 6.6 53 (18, 35) 2 R
42 21 00 48 4105 14302 60 5.9 20 (11, 9) 2 R
43 1964 Jan. 10 13 51 4142 14251 40 6.1 22 (9, 13) X X
44 Feb. 5 20 30 3624 14104 40 6.0 41 (11, 30) 2 R
45 7 21 59 3947 14253 40 5.7 18 (10, 8) 2 R
46 Apr. 16 10 04 3656 14307 00 N 6.0 24 (23, 1) 3 N
47 May 30 23 30 3614 14111 40 6.2 40 (15, 25) 2 R
48 Oct. 221854 | 3638 14114 | 60 | 55 | 24(2 22 1 R
49 1965 Feb. 16 21 24 3852 14211 60 5.7 21 ( 5, 16) 2 R
50 Mar. 17 01 46 40 42 14312 40 6.4 34 27, 7) 2 R
51 201947 | 4039 14309 | 40 | 64 | 49 (38, 11) 2 R
52 May 19 07 46 4318 146 54 60 5.5 No Report — —
53 June 13 16 06 4135 14348 20 6.0 32 (27, 5) 2 R
54 July 25 22 33 4116 146 38 60 5.5 16 (10, 6) X X
55 Sep. 11 04 26 3717 14122 60 5.5 20 ( 5, 15) 4 N
56 17 21 59 3616 141 36 20 5.5 15 ( 5, 10) 2 R
57 17 22 21 3617 14131 00 5.6 13 (4, 9 2 R
58 17 2322 | 3613 14131 40 | 55 | 16(5, 11 2 R
59 18 00 18 3614 14131 40 5.7 21 ( 3, 18) 1 R
60 18 01 21 3619 14128 40 6.8 47 (24, 23) 2 R
61 23 07 08 3624 14124 40 6.2 47 (22, 25) 2 R
62 25 23 37 3930 14343 60 5.6 19 (18, 1) 3 N
63 25 23 42 3930 14343 40 55 704, 3 X X
64 252353 | 3933 14330 | 40 | 56 | 19(17, 2 3 N-R
65 Nov. 14 14 54 3628 14114 40 5.6 34 ( 8, 26) 2 R
66 1966 Apr. 31343 3616 14143 20 5.8 42 ( 6, 36) 1 R
67 22 00 45 3530 14217 40 5.8 14 (11, 3) 3 N-R
68 22 02 37 3530 14212 40 55 No Report — —
69 Aug. 19 21 46 3617 14158 40 5.7 22 (15, 7) 2 R
70 Nov. 12 21 50 4137 14426 40 5.9 29 (25, 4) 3 N-R
71 Dec. 27 10 22 3704 14112 40 55 16(7, 9 2 R
72 | 1967 Jan. 60004 | 4148 14320 | 50 | 59 | 2413, 11) 2 X
73 17 20 59 3815 14205 30 6.3 46 (16, 30) 2 R
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No. | Origin Time (JMA) Epicenter ( B | oM T, | PType|F-Type
74 | 1967 Jan. 241205 | 4106’ 14208’ | 50 | 57 | 20 (5, 15) 1 X
75 Sep. 150028 | 3536 14055 | 40 | 56 | 24 (8, 16) 2 R
7% Nov. 42227 | 3717 14154 | 50 | 58 | 3512, 23) 2 R
7 42330 | 4329 14416 | 20 | 65 | 31 (26, 5) 3 X
78 42345 | 4330 14410 | 00 | 57 | 8(4 4 | X X
79 192107 | 3626 14113 | 50 | 60 | 46 (8, 38) 2 R
80 | 1968 Apr. 211734 | 3836 14328 | 60 | 58 | 32(25, 7) 2 N
81 May 11743 | 3834 14331 | 60 | 55 | 20(15, 5) 4 N
82 160049 | 4044 14335 | 00 | 79 | 27 (16, 11) 4 N
83 161051 | 4124 14336 | 10 | 55 | No Report | — -
84 161536 | 4100 14315 | 40 | 59 | 18 (5, 13) 4 N
85 161649 | 4117 14242 | 10 | 55 | 12(6, 6) 2 R
86 161758 | 4124 14236 | 10 | 58 | 20(2 8) X X
87 161939 | 4125 14251 | 40 | 75 | 56 (31, 25) 4 N
88 1621 09 | 4059 14319 | 50 | 55 | 4(4, 0) 3 | NR
89 170013 | 3946 14352 | 50 | 61 | 2524, 1) 3 | NR
90 17 01 21 3954 14400 10 5.6 No Report — —
91 170343 | 4045 14220 | 40 | 59 | 28 (10, 18) X X
92 170417 | 4117 14235 | 30 | 59 | 30(8, 22 4 N
93 170522 | 4124 14240 | 00 | 59 | 27(4, 23 1 R
94 170805 | 3946 14329 | 30 | 67 | 2207, 5) 3 | NR
95 171942 | 3934 14350 | 60 | 57 | 20(19, 1) 3 N
96 172202 | 4124 14258 | 40 | 57 | 27(26, 1) 3 N
97 180102 | 4035 14415 | 50 | 56 | 8(6, 2 3 | NR
98 180317 | 3939 14328 | 20 | 57 | 19018 1) 2 R
99 180736 | 4033 14412 | 50 | 55 | 10 (10, 0) 3 | N-R
100 191454 | 3520 14227 | 40 | 55 | 17(6, 1) 3 | NR
101 200716 | 4051 14332 | 30 | 58 | 21(20, 1) 3 | NR
102 201553 | 4022 14359 | 40 | 56 | 19 (16, 3) 4 N
103 201311 | 4109 14342 | 10 | 55| 8(7 1) 3 | NR
104 221952 | 4126 14300 | 50 | 59 | 33(30, 3) 3 N
105 230429 | 4015 14234 | 30 | 63 | 31(17 ,14) 2 R
106 242306 | 4047 14327 | 40 | 62 | 3631, 5) 3 | N-R
107 252053 | 4009 14317 | 30 | 57 | 2007, 3 2 R
108 June 11932 | 4010 14230 | 30 | 57 | 18 (12, 6) 2 R
109 70617 | 4116 14238 | 40 | 57 | 14 (4, 10) 4 N
110 122241 | 3925 14308 | 00 | 72 | 4423, 21) 2 R
111 122317 | 2917 14256 | 20 | 55 | 6(4, 2 | X X
112 130252 | 3909 14306 | 40 | 56 | 16(5, 11) 2 R
113 13 06 57 3919 14305 40 6.1 41 (30, 12) 2 R
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Data

No. | Origin Time (JMA) Epicenter M| Ty |PeTye |
114 | 1968 June 1370005 | 3929 1415 | 40 | 58 | 211,100 | 2 R
115 131105 | 3925 14310 30 5.8 15 (12, 3) 3 N-R
116 132056 | 3914 14317 40 5.7 24 (7,17 2 R
117 1406 10 | 3925 14306 40 58 31 (21, 10) 2 R
118 141218 | 3925 14257 20 57 15 ( 5, 10) 2 R
119 142052 | 3920 14307 30 55 22 (10, 12) 2 R
120 15 12 31 3924 14259 40 55 15 (6, 9 2 R
121 17 20 53 4056 143 22 10 6.4 36 (31, 5) 4 N
122 18 0156 | 4008 14408 60 5.6 19 (19, 0) 3 N
123 18 03 57 3838 14413 40 6.0 16 (15, 1) 3 N-R
124 19 10 38 3927 14311 50 5.7 23 (12, 11) 4 N
125 26 08 33 3930 14400 50 55 15 (15, 0) . 3 N-R
126 26 19 24 | 4154 14249 40 57 27 (7, 20) 1 R
127 July 52028 | 3826 14213 50 6.4 44 (12, 32) 2 R
128 11 05 40 | 4011 14334 30 5.7 21 (21, 0) 3 N-R
129 12 09 44 3934 14329 40 6.4 49 (40, 9) 4 N
130 12 12 56 3935 14326 30 58 28 (17, 11) 2 R
131 2408 02 | 4016 14342 30 | 57 11 (11, 0) 3 N
132 Aug. 81355 | 3621 14135 10 5.6 27 (9, 18) 2 R
133 16 1939 | 3834 14351 00 59 26 (25, 1) 3 N
134 2518 07 | 4002 14333 30 5.8 19 (19, 0) 3 N-R
135 2518 14 | 4002 14332 50 57 8(8, 0 3 N
136 Sep. 151950 | 4046 14331 20 58 28 (24, 4) 4 N
137 231403 | 4015 14353 10 5.7 12 (12, 0) 3 N-R
138 241235 | 4017 14355 20 5.8 17 (16, 1) 3 N-R
139 Oct. 80549 | 4149 14243 60 6.2 24 (10, 14) X X
140 Nov. 112341 | 4007 14325 30 6.0 22 (18, 4) 2 R
141 14 03 41 | 4009 14247 30 6.0 27 (19, 8) 2 R
142 250621 | 4016 14234 50 6.0 35 (16, 19) 2 R
143 Dec. 170623 | 3947 14352 40 55 7(17, 0) 3 N-R
144 251256 | 4140 14254 30 5.6 18 ( 6, 12) X X
145 - | 1969 Mar. 21 1205 | 4020 14405 30 5.6 15 (15, 0) 3 N-R
146 Apr. 160231 | 3950 14352 20 5.9 24 (19, 5) 4 N
147 2217 11 | 3950 14325 60 5.9 25 (20, 5) 2 N
148 June 1216 41 | 4020 14402 40 5.6 14 (14, 0) 3 N-R
149 21 0038 | 4042 14222 40 5.6 14 (11, 3) 1 R
150 July 130416 | 3945 14354 10 5.6 13 (8, 5) 4 N
151 232214 | 3714 14145 40 55 28 ( 4, 24) 1 R
152 Oct. 311600 | 3700 14231 60 55 11 (4, 7) X X
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Fig. 2. Examples of four types of the distribution of the P-wave initial
motions. Closed circles are compressional initial motions, and
open circles are dilatational initial motions. X represents the
epicenter. The dashed line shows a nodal line.
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Fig. 4. Possible mechanism solutions which satisfy the distribution
of the P-wave initial motions observed at the stations in
Japan. Shadow regoins represent the location of Japanease
stations in an equal area projection of the lower hemisphere
of the focal sphere.
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Fig. 6. Method of analysis for Type 1 of the distribution
of the P-wave initial motions.

dc denotes the distance between the nodal line and the epicenter in case
of the dip of horizontal nodal plane being zero. In this case the nodal
line is a circle. 4s denotes the smallest epicentral distance out of Japa-
nease stations. 4b denotes the length of the longer-axis of the elliptic
nodal line. Mechanism solutions analyzed are shown on the upper left
side. The quadrants of compressional initial motions are hatched. R
represents the reverse faulting, and N represents the normal faulting.

B2E BEHABRIMBOR, ds, do, bt TREORCTELTHD

Table 2. Method of analysis and fault types. d4s, dc, and 4b
are shown in Figure 6.

T'ype of the distribution

of the initial motions Condition Fault Type
Ads< 4 — R
Type 1
A4b>ds R
ds>de 4b< s N
db< de¢ — N
Type 2 Ab> e _ R
As< de —_ N
Type 3
4b> ds N
ds> dc Ab< s E
Ab< dc — R
Type 4 46> de — N

R: reverse faulting, N: normal faulting.
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Fig. 7. Method of analysis for
Type 2 of the distribution of
the P-wave initial motions.
Symbols are the same as
those in Figure 6.
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Fig. 8. Epicenters classified by the fault type.

N-Type represents normal faulting, R-Type represents
reverse faulting, and N-or R-Type represents normal
faulting or reverse faulting. Dashed line represents
deep-sea terrace.
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Fig. 9. Projection of hypocenters classified

by the fault type onto E-W verti-
cal planes from 38N to 41°N.
Symbols are the same as those in
Figure 8.
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13. Distribution of the P-Wave Initial Motions
by Earthquakes Occurred on the Pacific Side
in the North-East of Japan

By Tsutomu SASATANI
(Department of Geophysics, Faculty of Science, Hokkaido University)

Distributions of the P-wave initial motions observed at the stations in Japan have
" been classified into four types as follows, using earthquakes occurred on the Pacific
side in the North-East of Japan.

Type 1: Dilatational inital motions are observed at almost all stations in Japan.

Type 2: Dilatational initial motions are observed at the stations inside of an elliptic
nodal line whose longer-axis is tend to be perpendicular to the general
trend of the island arc, and compressional initial motions are observed at
the stations outside of the elliptic nodal line.

Type 3: Compressional initial motions are observed at almost all stations in
Japan.

Type 4: Compressional initial motions are observed at the stations inside of an
elliptic nodal line, and dilatational initial motions are observed at the
stations outside of the elliptic nodal line.

If the earthquake mechanisms in this region are characterized by a predominance
of dip-slip faultings, these types of the distribution of the P-wave initial motions can
be analyzed in connection with the fault type, that is normal faulting or reverse faulting.
In the determination of the fault type, the location of epicenter, the focal depth and
the dip of fault plane of earthquake are taken into account. In the present analysis,
we attempted to classify the eathquakes occurred on the Pacific side in the North-East
of Japan into these fault types.

The results obtained are as follows:

1) Earthquakes occurred off Hokkaido are characterized by reverse faultings.

2) Off Sanriku, earthquakes occurred islandside of 143.5°E. are characterized by
reverse faultings, while earthquakes occurred seaside of 143.5°E. are characterized by
normal faultings.

3) Earthquakes occurred in Kashima-Nada are characterized by reverse faultings.

It is considered that these results are closely related to the topography of the sea
floor and the structure of the upper mantle in this region.



