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Fig. 1. Daily frequency of earthquakes. Arrows show the
main shock (M=81) and a large aftershock.
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Solid line: stations with more
than 20 initial motion data.
Broken line: stations with more
than 50 initial motion data.
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Table 1. Frequencies of the compressional and dilatation initial
motions and their proportions at each station.

(C: compression, D: dilatation)

_C _C
C+D C+D
Station Total| C D or Station Total| C D or
_D_ _D_
C+D C+D
Abashiri 76 39 38 C 0513 Matsushiro 117 67 50 C 0572
Abuyama 68 38 30 C 0.559 Morgantown 21 9 12 D 0571
Alert 51 40 11 C 0.783 Mould Bay 68 29 39 D 0574
Alma-Ata 77 60 17 C 0780 Mount Hamilton 44 24 20 | C 0546
Apatity 45 14 31 C 0.689 New Delhi 172 | 108 64 C 0629
Asahikawa 85 49 36 C 0.576 Nove Lazalevskaya| 32 19 13 C 0593
Athene 20 13 7 C 0.650 Paris 37 22 15 C 0.594
Bensberg 20 14 6 | C 0700 Poona 21 9 12 | D 0571
Berkeley 45 33 12 C 0732 Port Blair 21 18 3 C 0.857
Brebeuf 33 11 22 D 0.668 Priest 44 24 20 C 0546
Calistoga 45 23 22 C 0511 Pruhonice 42 32 10 C 0761
Chatra 51 33 18 C 0647 Quetta 80 48 32 C 0600
Collm Berg 97 69 28 C 0711 Resolute Bay 29 12 17 D 0586
Copenhagen 34 13 21 | D 0617 Sapporo 20 13 7 | C 0650
Dehra Dun 45 25 20 C 0.556 Shasta 23 10 13 D 0.565
Dushanbe 29 25 4 | C 0862 Shillong 121 89 32 | C 0736
Edmonton 43 24 19 | C 0559 | Simferopol 24 22 2 | C 0916
Frunze 82 64 18 C 0.780 South Sahalinsk 84 36 48 | D 0571
Garchy 83 45 38 C 0.542 Sverdrovsk 33 16 17 D 0515
Goris 68 50 18 C 0736 Tashikent 63 53 10 C 0840
Hakodate 42 | 13 | 29 | D 069 | Tiksi 24 | 17 7 | C 0709
Jersalem 33 21 12 | C 0638 | Tromsoe 102 30 72 | D 0716
Kajaani 21 5 | 16 | D 0761 | Tulsa 48 | 17 | 31 | D 0645
Kasperske Hory | 35 26 9 C 0742 Uglegorsk 25 12 13 | D 0520
Kirovabad 71 51 20 | C 0719 Uinta B. 25 13 12 | C 0520
Kiruna 36 | 26 | 10 | C 0721 | Umea 55 | 40 | 15 | C 0728
Kishnev 35 22 13 C 0.629 Uppsala 84 55 29 C 0653
Kizyl-Arvat 52 42 10 C 0.808 Urakawa 229 63 | 166 D 0723
Kongsberg 23 5 18 D 0782 Vivorg 43 20 23 D 0.535
Krakov 44 34 10 C 0772 Wakkanai 22 6 16 | D 0728
Kurilsk 64 48 16 C 0.750 Yakutsk 77 35 42 D 0545
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of initial motion at each station (Solid circle: compression,

open circle : dilatation).
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Table 2. Number of shocks according to the amount of
initial motion data. )

Number of initial motion data | ~50 |49~ 40|39~ 30 29~20’19~10 9~5| 4 3 2 1 |total

Number of shocks l 10 8 14 28 ( 64 791 36| 43! 57| 101 | 440

3) W. STAUDER and G. A. BOLLINGER; The S Wave Project for Focal Mechanism Studies:
Earthquakes of 1963, A Report Prepared for the Air Force Office of Scientific Research
under Grant AF-AFSOR 62-458 (1965), 1-91.

4) J. H. HODGSON and R. S. STOREY; Tables extending Byerly’s Fault-Plane Techniques to
Earthquakes of Any Focal Depth, B.S.S.A., 43 (1953), 49-61.
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Table 4. Number of shocks with a unique solution and
multiple solutions.

Number of initial

motion data ~50 49~50 | 39~30 | 29~20 | 19~10 9~5 total
Shocks with a unique
solution 9 7 12 23 40 25 116
Shocks with multiple
solutions 1 1 2 5 24 54 87

BEI8FE AH=2RA.xz VAV LEFDOHT

Fig. 18. Distribution of mechanism elements for unique-solution
shocks on the focal sphere.

X : main shock.
double circle: shocks with more than 40 initial motion data.
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2. Focal Mechanism of the 1963 Iturup
Earthquake Sequence

By Tadashi MAKI
(Department of Geophysics, Faculty of Science, Hokkaido University)

The mechanisms of the 1963 Iturup (Sonthern Kurile) earthquake sequence have
been investigated using the data of P wave initial motions from many seismic stations in
the world during the period from October 5, 1963 to January 28, 1964. The amount of
data used in the analysis may be seen from the following figures.

Number of stations reporting directions of initial motions: 285

Number of shocks for which initial motion data have been available: 440
Total number of directions of initial motions: 4,154

Number of shocks whose mechanisms have been resolved: 203

Main results are summarized as follows.

(1) At most stations both compressional and dilatational initial motions were observed
during the sequence. Proportions of frequencies of the compressional and dilatational
initial motions are not very different at many stations.

(2) Comparisons of distribution patterns of initial motions of the 440 shocks with
the mechanism of the main shock of October 13 (after Stauder and Bollinger 1965)

12) T. SANTO; Shock Sequences of the Southern Kurile Islands from October 09 to December
31, 1963, Bull. Int. Inst. Seism. Earthq. Eng., 1 (1964), 33-54.
18) WES; 2BcBET2Z, =o@eE, #RE I, 18 (1965), 25-40.
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suggest that the majority of the 440 shocks have significantly different mechanisms from
the main shock. In order to demonstrate the differences of mechanisms of the individual
shocks from the main shock, the nodal planes for the main shock have been rotated
about its projection center on the equatorial plane (Hodgson’ projection method) by such
angles that the maximum number of the initial motion data becomes consistent with the
new positions of the nodal planes. The distribution of such rotation angles indicates
the wide variety of the mechanisms of the shocks in the sequence.

(3) For 202 shocks the most likely mechanism solutions have been adopted by the
comparisons with the 168 “model solutions”, whose stress axes (pressure and tension
axis) are distributed systematically on the focal sphere under a cirtain rule. For 115
shocks out of the 202 ones mechanism solutions have been obtained uniquely. The
stress axes and the poles of the nodal planes for these shocks distribute over the whole
surface of the focal sphere. This indicates again the wide variety of the mechanisms.

(4) The frequencies of the compressional and dilatational initial motions at each
station, the rotation angles and the mechanism solutions described in previous paragraphs
have some relations to the earthquake magnitude, the epicentral location and the temporal
variation of the seismic activity. Examinations of these relations lead to the following
conclusions.

i) Relation to the earthquake magnitude: The shocks with magnitude larger than
about 6 have similar mechanisms in accordance with the predominant pattern of the
mechanisms of larger earthquakes in the southern Kurile region in the past from 1949.
However, various mechacisms with almost all ranges of orientation seem to happen for
smaller shocks.

ii) Relation to the epicentral location: The aftershock area can be devided into
several “blocks” in which the shocks have approximately the same mechanisms. These
blocks are classified roughly into two types; one includes shocks with mechansims more
or less similar to that of the main shock, and the other includes those with quite
different mechanisms from the main shock.

iii) Relation to the temporal variation of the seismic activity: The difference in
the mechanisms at the stages of fore- and aftershocks are not detected. There seems
to be a tendency that the mechanisms are more variable at active stages.
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Appendix I. Equal-area projection of the focal mechanisms and the
distribution of the initial motions.
Solid circle: compression.
open circle: dilatation.

crossed circle: stress axes and poles of the nodel planes.




1963 4E= 1w 7 WAL O SR ek 4

NO. 34

NO.90




NO.I55




1963 45 = + = 7 HIOEERE O FRE BN

49







NO. 349

1963 F= + = 7 HHIEERE O RN

N

NO. 381

51






1963 4= 1 v 7 WHLEERED ST R 53

NO.542 N NO.543 ! NO.580

NO.586 M

NO.604

NO.576 N




54




1963 &= b = 7 Fhib BERE O FBER MY

& I

Appendix II.
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Earthquake number and origin time.

55

No. D. H. M. S No. D. H. M. S No. D. H. M. §S. No. D. HO. M. S.
Oct. 1963 151 13 21 35 37 293 19 16 20 54 523 7 20 37 54
6 12 11 26 58 154 21 55 01 300 20 00 53 07 524 8 08 08 09
8 11 53 05 155 22 02 58 306 01 22 35 531 10 08 5p 06
9 12 02 18 161 23 25 01 312 02 09 30 534 17 17 43
10 12 32 36 162 23 52 23 331 04 46 58 539 11 09 49 44
11 13 07 08 163 14 00 03 04 332 04 58 55 541 12 07 56 53
14 13 54 88 168 01 19 17 338 06 10 25 542 08 33 16
16 16 11 55 174 03 31 08 343 08 26 12 543 13 00 01
17 16 28 10 176 04 06 02 344 09 10 44 554 15 21 06 34
18 18 05 48 177 04 11 14 348 11 52 21 556 16 02 30 07
19 19 48 36 178 04 13 03 349 12 09 31 562 19 11 00 54
21 19 47 00 180 05 24 12 350 13 21 14 566 20 22 33 30
22 20 21 05 183 07 15 58 352 15 11 24 569 21 19 58 24
23 22 02 01 185 07 54 34 357 17 41 27 571 22 14 45 52
26 13 01 26 34 196 13 21 45 359 17 58 59 572 15 22 11
27 01 34 54 198 17 50 15 371 21 09 40 15 574 23 19 00 36
*30 05 17 57 202 21 08 00 372 10 07 &3 576 24 17 5 02
34 05 42 14 206 22 35 32 374 13 09 05 577 18 09 09
35 06 b 30 212 15 04 66 27 377 15 38 2¢ 580 25 06 43 24
36 06 09 02 216 08 00 11 378 17 20 46 582 10 02 24
44 06 48 26 217 09 02 08 379 20 39 39 583 10 11 05
46 07 03 34 219 09 32 09 381 23 18 41 586 27 20 18 01
65 08 11 32 221 10 47 13 382 23 29 21 Dec. 1963
77 09 11 54 222 11 53 46 383 23 33 16 604 3 05 09 22
78 09 16 26 223 12 03 49 385 22 02 29 07 606 4 01 27 34
80 09 22 45 225 17 15 56 386 03 17 15 607 02 43 30
83 09 44 51 227 17 54 04 387 03 256 39 608 08 24 17
87 09 56 43 228 18 23 58 390 10 18 15 609 15 44 53
89 10 06 24 229 20 41 30 401 23 00 06 09 611 8 07 53 15
90 10 10 28 233 16 0L 25 (7 413 24 0L 06 26 614 9 08 33 58
92 10 33 57 235 05 15 36 416 13 45 10 615 9 — — —
96 11 22 59 237 08 33 42 417 15 24 06 618 12 23 24 37
101 12 20 47 238 09 29 57 418 20 18 13 619 18 02 50 31
102 12 29 39 239 10 30 55 425 25 10 17 57 621 23 18 39 47
104 12 40 44 243 21 30 53 428 12 33 06 622 24 02 26 01
105 12 42 13 247 17 08 10 55 432 26 03 55- 40 623 03 00 67
108 12 58 22 254 14 06 32 433 05 01 32 624 03 27 24
110 13 11 00 256 15 03 13 434 05 59 44 625 30 13 29 25
115 13 54 25 258 23 24 34 439 11 21 48 Jan. 1964
116 14 03 56 260 23 54 57 440 11 31 53 702 1 17 26 44
118 14 26 12 261 18 01 59 39 443 19 05 58 704 22 42 27
123 15 59 563 263 04 01 22 444 23 58 58 705 23 40 44
126 16 28 58 267 06 20 22 449 27 20 05 38 706 4 16 17 16
130 17 25 55 271 08 53 34 450 28 04 58 43 708 9 18 31 52
131 17 31 19 274 17 55 00 454 14 13 32 709 10 10 52 46
134 18 10 35 276 20 06 14 458 20 36 56 710 11 5 33
135 18 13 45 277 21 22 583 468 30 10 51 46 711 16 57 27
136 18 14 58 280 19 02 18 38 Nov. 1963 712 13 13 B5 02
141 19 26 04 282 03 15 03 502 1 22 41 24 713 12 02 23 47
142 19 27 38 283 03 34 20 504 2 17 53 27 715 17 02 54 23
143 19 41 21 284 03 47 08 517 6 09 24 49 717 21 21 31 24
147 20 27 38 292 16 15 21 521 7 09 22 53

*;

main shock



