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Mechamsms of the Earthquake of June 17, 1973
and its aftershocks

Masa]1 Ichlkawa and’ Eishi MOChlZukl ‘

(Sei smologzcal Dwzszon JMA)

Nine reliable nodal plane solutions for the earthquake of June 17, 1973 (M=7.4) and its
aftershocks are obtained by the analysis of the dlstrlbutlon “of compresswns and dilatations
of P waves.

The earthquakes just occurred in the region of the seismicity gap Wthh ex1sted between
th regions to the south off Etorof Island (N region) and to the east off Hokkaido (S region).
Mechanisms of the earthquakes which took place in the past differ slightly from the present
mechanisms. More concrete, whereas the directions of the pressure -and tension axes in the .
region N are nearly perpendicular and parallel to the trench axis which exists in the close
proximity of the aftershock area and the fault type is characterized by the .predominance of
the reverse fault, in the region S the directions of pressure. and- tension axes are both
- nearly perpendicular to the trench axis, and earthquakes of the normal fault occur frequently.

The general tendency of the focal mechanisms. for the nine .events is similar to the feature
in the region S.. The fault type for three of nine events is the normal type, and the direc-
tions -of pressure and tension axes are both nearly perpendicular to the trench axis. _

One-of the two nodal planes for the main shock of June 17 (plane A), which dips toward
the continental side from the ocean side, harmonizes with the sinking Pacific plate. According
to the study of the focal mechanism on the_basis of surface waves. suggests that the nodal

" plane corresponds to the fault plane. However, the state of the p]ane A for the other
events is intricate. Provided the plane A of the nine events is the fault plane, the planes
are not alway parallel to the down going slab of llthosphere though’ their slip directions are
approximately same.

On the other hand, the conjugate planes of the plane A for the nine earthquakes are
nearly parallel to each other. If the conjugate planes (plane B) are supposed to be the fault
plane the distribution of the planes is systematic and they intersect obliquely to the down-
going plate. g

The plate tectonics suggest that a gaint earthquake is produced by a sllp of the plate. If
"this holds true, such an assumption as the present seismic activity is not generated by the slip
of the plate but by the faulting of the conjugate plane of the plate seems to harmonize with
an opini‘on that the strain energy stored in the above mentioned seismicity gap-region is
partly released by the present earthquake phenomenon. '
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Fig. 1. Nodal .plane solutions for the main shock of
June 17, 1973 (the upper plot) and the largest
aftershock of June 24, 1973 (the lower plot)
plotted on the equal area projection'of the upper

_ hemisphere, and the mechamism diagram for the
earthquakes occurrmg in the reglon to- the east
off Hokkaldo
C: compresslon, D: dilatation
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) Table.l. Nodal plane solutions for the main shock of Jun§ 17, 1973 and its aftershocks.

-H‘ A B P T NA
Date and time (JST) Epicenter K : FT|FM |No.

: ™'pD| D |DD| D |AZ| I |AZ| I |AZ| I
. . oo ! o, ! NW, o JNW, o [NW, o [NW,| o |[NW, 0 .
1973 JUNE 17 12" 55145 57 42 58 | 40| 44|39 1266|59 | 68| 79 |313| 24 |163| 69 | R | DS | 208
1973 'JUNE" 19 11 54 1145 59 42 41 |40 | 20| 40 |264| 70 {305} 38 | 59| 73 |161| 57 | N | AM | 77
1973 JUNE 20 11 110|145 55 42 28|20 (357|.24 {244} 80 |268| 40 | 46| 59 {150{ 68 | N |AM| 39
1972 JUNE 22 15 7 (146 31 42 37 |30 | 75|19 |255| 71 | 75| 64 [255| 26 [165|/90 | R | DS | 91
1972 JUNE 24 11 43 |146 45 42 57 |30 | 28|40 {257| 61 | 56| 79 |304| 28 |152| 65 | R | DS |178
1973 JUNE 24 14 7 146 34 42 44-110 |357| 45 |246] 70 | 37|75 [290| 42 |139|:52 | R JAM | 91
1973 JUNE 27 7 -32 146 38 42 4110 130} 30 238| 80| 80| 61 |[208| 43 |333| 62 | R |AM |124
1973 JUNE 27 12 42145 54 42 25130 80|69 |341| 70| 31|60 [121| 89 21230 | N | SS | .38
1973 - JUNE 29 12 26 |145 53 43 "5 50| 62 21 (242, 69 | 62| 66 24224 1332190 | R | DS (116

A: Nodal plane A, B: Nodal plane B, P: Pressure, T: Tension, NA: Null axis DD:

Dip direction,.

D:.Dip, Az: Azimuth, I: Inclination, FT: Fault type, FM : Fault movement, No. Number of data -

R: Reverse, N: Normal,

DS: Dip-slip, SS: Strike-slip AM: Ambigious
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Table 2. Nodal plane solutions for earthquakes occurring in the past around the
" aftershock area of the earthquake of June 17, 1973
) , gl A “B P T NA o S
Datea ati Time (JST) Epicenter Kk { . FT | FM |No.
m DD][) DDI[) AZ‘ AZ‘ 1laz| 1| |
= B . W NWal o [NWa o [NWo SINWi o NWa 5 T
1935 SEPT. 11 23 41145 6 42 42| 60|151| 10 [331| 80 |331| 35 |151| 55| 61|90 | N | DS |.50
1935 OCT. .2 14 33146 30 43 18| 80| 63].30 {189|70.| 26| 68./157| 31 |287 {69 | R |AM| 38
1939 DEC. 16 19 47 |147 12 43 6 |100| 71|30 |251|60 | 71| 75 |251| 15 |341| 90 | R |.DS |, 44
1949 AUG. 18 .3 34145 30 42 42| 80| 60| 60'|324| 80| 8|62 |105|'77./218/ 32 | N | SS | 26
1953 OCT. 14 23 47 144 36 42 48| 90| 70| 60 (334| 80 | 18| 62./115/ 77 (228 32 | R | SS | 34
1955 SEPT. -5 4 9 |144 54 42 36| 40|100| 40 |216| 70 | 61| 73 |175| 38 |319| 57 | R |AM| 30
1957 JULY 20' 23 8 |145 45 42 45 |100(260| 89 |352| 59 |301| 68 | 40|.69 |169|31 | N | SS | 34
1961 FEB.. 13 6 53147 53 43 13| 80| 50|60 |159| 60 | 15| 90 |105| 45 |285| 45| R | SS | 66
1961 ‘FEB. 14 1 27 |147 47 42 59| 60[110| 30 {218 80 | 60 61 |188| 43 [313| 62 | R |AM | 46
1961 FEB. 15 19 45 |147 56 43 16 | 60| 53| 49 [313| 79 | 99| 71 |354| 53 |211| 43 | R | SS | 50
1961 JULY 29 .0 19 |147 10 ‘43 14| 60| 10| 70 |108] 70 | 59| 61 |329 90 |239| 20 | N | SS | 28
1961 AUG. 12 0 51145 34 42 51| 80| 32|49 |253| 49 | 53| 90 |322| 22 [142| 68 | R | DS |162
1961 AUG. 12 8 33|145 34 42 49| 60| 80|30 {188| 80 | 30| 61 {158 43 [283| 62 | R {AM | 52
1961 AUG. 25 7 40 |145 40 42 42| 40| 60| 70 |322| 69 | 11|60 |281| 89 [190| 30 | N | SS | 28
1961 OCT. 24 16 25|147 27 44 19 |120|258| 81 |352| 64 |302| 65 | 37|79 |150| 28 | N | SS | 36
1961 "DEC. 13 8 6146 40 42 56| 80| 80| 30 |188| 80 | 30| 61 |158| 43 |283| 62 | R |AM| 54
JULY 18 2 201|145 10 42 38| 60| 41|19 |221|71 | 41|64 221|26 |131, 90 | R | DS | 84
1962 SEPT. 24 23 38 |145 24 42 59| 57| 49|84 |317|69 | 5|71 |271|-80 [154| 22 | N | SS | 54
. 1962° NOV. 10 10 33 {147 35 43 11 |100]100| 40 {202| 80 | 51{ 65 |166| 48 |300| 53 | R | AM |126
1964 MAY 31 9 40 (147 3 43 26| 42|120| 40 |236{ 70 | 81|73 |195| 38 [339| 57 R |AM |188
1964 JUNE 23 10 26 146 11 43 10| 80/100| 50 {190| 90 | 48| 63 |153 63 [280| 43 | V | AM 134
1961 NOV. 15 16 17 |145 34 42 39| 60| 19{39|241| 59 | 43| 79 |288] 24 |138| 69 | R | DS [132
1961 DEC. 24 15 50.[144 29 43 - '5|120| 65| 60 |245| 30 |245| 75 | 65| 15 335/ 90 | R | DS | 27
1962 JAN. 9 21 40 (145 21 42 39| 60| 19| 31°{249| 69 | 52| 69 [282| 31150 68 | R |AM | 50
1962 FEB. 21 1 5|145 13 42 46| 80| 21|36 |259| 69 | 57| 71 |298| 34 |157| 62 | R |AM| 90
1961 SEPT. 12 '8 47 |145 43 42 46 | 40| 79|20 |320| 80 |125| 57 |340| 38 227 73| R |AM| 24
1968 JULY 25 19 50 {146 44 45 36 | 30| 40|40 |156| 70 | 1|73 |115] 38 |259| 57 | R | AM |107
1968 AUG. . 7 19 0144 46 43 1| 68| 13|29 |239|69 | 44| 69 |269| 29 |142| 72 | R | DS /123
1968 SEPT. 3 5 23 {145 28 42 52| 47| 56|21 {23669 |' 56| 66 [236| 24 [146/ 90 | R | DS | 67
1969 AUG. 13- 6 16 (146 33 42' 52| 30| 51|89 |317| 14 | 37| 46 |244| 48 |141| 76 | R |AM | 50
1969 SEPT. 13 20 52-|147 35 43 9| 47|140|80|232| 80 | 96| 90 |186| 76 | 6|14 | R | SS°| 92
1969 NOV. 12 21 29 |145 2 42 25| 39|247| 75 |353| 45 |289| 47 | 37| 72 [144| 49 | N |AM | 64
1972 MAR. 26 7 59|146 1 43 25| 43| 29|39 |272| 70 | 68| 72 |313| 38 [169|58 | R |AM| 78
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