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.'On ‘the Seismic Activity of‘Matsus‘hiro‘Earthquake Swarm
during the Period from 1968 to 1974.

.. S. Wakui'

(Maisushir_o Seismological Observatary)

"“On the b331s of the data obtained by the selsmologlcal network of the Japan Meteorological '
Agency and by the Matsushiro Selsmologlcal observatory, the state of ‘seismic activity of the
Matsushiro earthquake swarm during the period from 1968 to 1974 is investigated.

The results obtained are as fallows:

'
)

D The seismic activity: is .the most vehement throughout the perlod from March to

September of 1966, and thé events have decreased rapidly after ‘the period. However, the
daily -humber of shocks on the record of the World-Wide Standardized Seismogi’aph at

Matsushiro is about three times greater in comparlson with the average before the swarm at

‘the' end of 1974. I

2) . The epicentral area .of the swarm ‘in this perlod is almost the same as that in the

prev10us one.
area.

But, the seismic act1v1ty is relatively active in the southwestern part of the

3). The distribution of initial motion of P wave of some major shocks in the period is
the typical ‘quadrant type and is quite ‘similar * to each other.

The predominant pressure -

direction is the E-W direction and agrees well w1th that in the previous period.
4) The. cumulative seisinic energy released by the swarm is estimated as 2.6x10% ergs.
5) In the perlod it is found that the respectlve major shocks-of the swarm are accom-

panied with foreshocks and aftershocks.

The number of aftershocks is .closel connected with

the magnitude of major shock. On the other hand the relation between the number of fore-
shocks and the magmtude of the major shocks is not clear. ;
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Fig. 1. Response curve of the short-period

vertical component of the World-Wide
Standardized‘Seismogr:aph at MAT.
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Fig. 2. . Annual number of- shocks of the
: Matsushiro earthquake swarm during
the period from August 1965 to
December 1974.
The ““Total”’ shows the total number -
of shocks and the ‘‘Felt’’ the number
of felt shocks. '
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Fig. 3. Frequency dist;ibution' of magnitudes
of shocks occurring from 1968 to 1974.
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ES " Fig. 4. (a) upper: Distribution of epicenters

(a) in 1968. . The dotted line

shows the epicentral area

. ) “of the Matsushiro. earth-
B o ) ' o quake swarm. ’

- lower : 'Distribution\ of the hypo-

" centers projected to the
vertical plane A—B.

(b) ‘Same as Fig. 4 (a), but for 1969.
(c) Same as Fig. 4 (a), but for 1970~ .
1974.
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Tab. 1. -Monthly numbers of shocks of the Matsushiro éarthquake swarm observed
at MAT. during ti}e period from 1967 to 1974.
JMA’s \ i , : -
Year Seismic Jan. | Feb. | Mar.| Apr. | May | Jun. | July | Aug. |Sept. | Oct. | Nov. | Dec. | Total
. Intensity - : B
T 1967 0 6745 | 5574 | 5344 | 4512 | 5334 | 3648 | 3147 | 2590 | 2891 | 3201 | 2094 | 2136-| 47216
e 1 385 319 | 285 | 205| 241 | 170'| 857 98 98 | 182 78 | . 80 | 2226
2 10 -9 10 6| 12 8 8 7 91 18 3 ‘100 . 110
3 11 1 -1 1 1 1 . 2 31" v 11
4 ) 1 : 1
5 v 1 1
Total 7141 {.5903 } 5640 .4723 5588 | 3827 | 3241.| 2695 | 3001 | 3405 | 2175 | 2226 | 49565
'196_8 ' 0 ] 2778 | 1806 | 1753 | 2168 | 1833 | 1979 | 1746 | 1715 | 1638 | 1364 | 1055 | 992 20827 T
. 1 147 | . 53 46 54 55 64 56| 46| 38 43 32 41 675 -
2 12 4] .3 4 2 4 2| 4 5 3 7 5 55
3 5 . . 11 . 1 o 7
4 1 1 o1 , ; . 2
. Total | 2943 | 1863 | 18027| 2227 1891 | 2047 | 1805 | 1765 1681 | 1410 | 1094 | 1038 | 21566
- y ] ; T T - )
1969 0 1119 | 818 | 742 | 948 | 716 | 905 | 689 | 618 | 876 | 800 | 552 | 458 | 9241
o -1 41 26 21.| 42 26 36 22 27 59 23 19 15 357
2. 3|21 2 21 4 1 3 6 2 4 29
3 2 2 | . 1 6
Total | 1163 | 846 | 763 | 994 | 744 | 947 | 712 648 | 942 | 825 | 571 478 | 9833
1970 0o | 389 352 368 | 1508 640 | 556 | 387 | 446 | 415 | 350 | 278 | 276 5965
1 15 12 17 44 15 16 13 13 16 71 8 6 182
2. 1 1 2 ’ 1 3 1 3 2 1 15
-3 . 1 ) -1 1 3
Total 405 | 364 | 386 | 1555 | " 655 | 573 | 403 461 434 |- 357 | 289 | 283 6165‘
1971 0 235 | 175 | 201 | 272'| 203 | 190 | ‘188 | 179 163 | 154 245 123 | < 2418
1. 5 6 10 1 .5 -7 6 "6 3|1 5 8 2| 64
2 } 3 1/ 1 2 2 2 2 1 2 16
Total 240 | 181 304 | 274 | 208 |.198 | 196 187 | 168 | 161 |-254 | 127 | 2498
1972 .0 150 | 116 | 127 | 171 | 195 -141 153 | 145 | 135 .268 o141 | 128 | 1870
- 1 6 71 1 4. 4| 2 3 3 .4 6| 3 3. 46
2 -1 : N 1 1 1 . 4
3. . 1 1
Total 156 | 124 | 128 | 175 ) 199 | 143 | 156 | 149 | 140 | 276 | 144 | 131
1973~ 0 1037 88.|. 93| 118 | 112 105 | 125 90 | 161 | 118  1,,01 94 1308
1 4 3 2| 5 6 IR | 2 5" 5 10| -2 45
2 2 . 1. g : 1 1 ’ 5
i Total ‘ 109 | 91 95 123.1 118 106 126 92 167 T 124 | 111 ‘95 1358
‘1974 0 103 69 90 | 115| 86| 91| “126 é5 96 87 79 81 1108
' . 1 3 -2 2 2 1 1 3 3 5 3 .2 27
2 1] 20 1] 2| 1 2| 9
Total | 107 | oa| 18| 87| o2 11| 88| 11| ss| 84| s3] 1144
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!T‘ab. 2. ‘List-of ‘major shocks of the Matsushiro. earthquake swarm duringﬁ .
: the period from August 1967 to 1974. . ’
'Y M dh m s |L| SP | OT LAT. LOG. |HEm)| M.
11967 812 14 15 327 | O 2.15 °| 23.85 36°35'S 138°1UE| 10 —
9 1-00 10'00.3 | 1| 0.7 57.5 3628 138 09 0 —
6 14 56 250 | 2| 20 | 21.1 3626 13807 0 | . 35
14 13 04 352 | 3| 2.0 | 3.7 3624 138 07 0 4.1
1419 38 35.9 | 4'| 2.0 32.3 36-26° 138 09 10 5.1
16 23 52 37.8 | 2| 1.4 | 347 3635 13817 10 4.0
16 23 57 54.3 | 2| 1.4 | 5.2 3636 13816 | 10. | 4.0
22 07 18 37.6 | 1| 1.3 | 344 3627 13817 | 10 —
24 22 16°30.4 | 1| 1.3 | 26.8 3628 13818 | 0 —
2505 05 229 | 2| 0:7 207, 3631 - 13812 | 10 -, ‘
.28 03 20 04.6 | 27| 2.0 | 00.8 3625 - 13807 | 0 —
10 4 10 12 24.8 | 3| L1 | '22-0. 3630 13808 | 10 | 4.1
5 07 19 441 | 2| 19 | 405 3626 138 06 0 —
9 02 37 100 2| 21 | 07.4 3634 13811 | 10 -| 4.1
9 02 51 51.4 | 1| 0.7 | 49.3 3634 13813 0 | —
12 05 57 59.0 |- 2| 1.6 55.8 3626 138 07 0 3.8
14 04 48 47.1 | 5| — | 45,2 3632 .13812 | 10 | ‘5.3
14 07 45 022| 2| 0.7 | 00.4 3632 13811 10 | 3.3
" 141046 059 . 0| 0.8 | 03.2. 3628 138 09 0 | 3.9
11 1 20 43 237 | 2| — | 2.2 3632 13817 0 3.9
7 10 11 05.3. | 1| 2.0 0L5 3626 13806 | .0 -
. 15 21 14 467 | 1] 15 | 43.7. 3631 13818 | 20 3.5
24 01 05° — | 1| — | 321 .3628 13806 0. 3.7
.24 08 10 323 | 2 20 | 200 3626 . 13805 o | -
12°.1.13 27 326 |.2| 22 | 287 3636 13821 10 3.6
3 02,13 13.9 | 1] 1.4 113 - 36 26. 138 09 0 —
11 16 34 289 | 2| 21 | 244 3624 13805 | 0. | 3.7
12 06 17 39.8 | 2|-2.0 | 357 " 3624 138 07 0 3.5
1215 37 325 | 1| L6 | 285 3626 13805 0 —
‘ 13 20 20 37.8 | 2| 2.1 |.34.5 3628 13817 0 —
14 0506 48.9 | 1| 20 | 44.7 3625 138 06 0 -
16 15 12 37.9 | 2| 2.0 | 33.4 3625 13806 .| -0 4.1
1968 1 1 10 00 12.4 | 2| L8 | 08.7 3627 13805 10 3.5
22707 43 44.8 | 2| 1.7 4.2 3629 138 19 10 |38
"22 0747 57.6 | 1| 14 | 546 3630 13816 | ‘10 —
22 23 28 49.2 | 2| 1.8 | 45.2° 3627 138 05 10 —
2616 55 22.5 | 4] 10 190 36 31 138 09 0. |7 5.3 Slight damage
26 17 05 48.0 | 3| 1.3 | 435 3629 13810 | 10 | 4% :
2617 23 43:7 | 3| 0.8 | 40.8 3628 138 10 0 3.9
26 18 08 079 | 3| 0:9 | 050 3632 13809 | 10° | 3.9
26 21 11 55.8 | 3| Q.9 | 527 0 3.7
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Y M d'h m s |L|SP | OT LAT. LOG |H®EKm)| M _
1968 2 18 16 14 38.4 | 1| '1.45 | 3505 36°33N 138°19E| 10 -
' 20 07 47 014 | 2| L5 | 59.0 3633 13817 | O —
25 07 03 170 | 2| 1.0 | 140 3634 13814 | 10 3.5
26 12 32 34.8 | 27| 1.5 | 3.3 3633 13819 | 10 | ' 4.3
3 92315 138 | 1| 19 | 138 3628 13809 | 0 —
20 05 52 36.4 | 2| 13 | 30.2 3627 13804 | 10 —
4 4 19 54 154 | 4. 1.4 | 139 3634 13811 | 0 | 51 Slight damage
21 05 12 088 |.2| 21 | 044 3626 ‘13807 | 10 3.9
S .21 05 19 419 | 2|.2.0 | 37.7 3626 138 05 0 42
) 21 07 17 364 | 2| 11 | 346 3633 13813 10 |.36
517 13 47-13.4-| 2! 1.3 | 088 3634 138207 0 38
24 00 34 57.4 | 3| L3 | 543 3631 13810 | 10 4.1
6 1420 238 247 | 1| 18 | 2.5 3636 13817 |. 10° | 3.0
21 02 49 208 | 2| — | 185 3631 13807 | 10 | 4.0
: 21 05 38 542 | 1| .— 5.5 3635 13813 10 3.3
- 7 °1:10 04 02.4 - 1, 1.3 58.9 3631 13819 10 1 -3.1
10 12 21 526 | 1| 1.4 | 49.0. 3626 138 09 0 2.9
215712 16 08.0. | 3| — | 053 3131 -13809 | .10 3.4
8 23 12 15 156 | 2 1.4 | 122 3133 13807 | 10 3.0
28 07 13 34.8 | 2| 1,0 | 326 3633 13813 | 10 2.9
N . - B . . .
9 6 05 45 542 2| — | 528 3132 13814 | 10 3.4
15 09 34 46.7 | 2| — | 440 3634 13815 | 10 3.8
16 01 54 39.9 | 2| — | 369 3620 13811 | 10 3.9
10 8.00 08 040 | 2| 0.9 | 0L3 3630 13810 |. 10 3.5
12 .19 15 09.7 | 2/ 0.7 | 067 3630 13809 | 10 | 3.6
11 8 05 25 139 | 2| 1.0 | 10.7 3628 138 09 0 | ‘33
18 12 01 056 | 2| — | OLO 3634 " 13821 | 0 4.3
12 4.22 24 369 | 2| 21 | 33.3.3635 13818 | 10: | 4.2
16 03 57 48.7 | 2| 0.9 |.46.2 3631 13810 | 10 2.9
30 02 18 4.1 | 1| 1.9 | 37.1 3625 13807 | O 3.2
1969 1 1 16 28 341 | 1| 1.6 | 302 73625 13806 0 4.2
116 34 260 | 1:2.0 24.3 3627 138 08 0 4.0
508 04 206 | 1].24 | 258 3625 13807 | .0 3.0
16 10 59 oL2 | 2| l2 | 584 3634 13815 |. 10 3.8
2 2205 17 588 | 2| — | 55.2 '3632 138Q2 | .. 0 3.6
© 22 11 3 419 | 1| 22° | 381 3624 13810 | 0 3.4
46,003 190 | 3| — | 158 3631 13815 | 0 4.5
1020 51 16.8 | 2| — | 13.9 3630 13808 | 10 4.2 \
26 03 49 15.2 | 2| 2 1.5 3626 13807 | 10 4.0
5 17 09 05 2o | 2| L2 57.9 3627 138 04 | 10 | 3.3
, 22 02 55 48.6 | 2| 1.8 | 43.4 3625 138 06 0 14
6 10 09 26 323 | 3| — | 300 3631 13808 | 10 3.8

—= 29 —
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BOE OB M 4% B 1~2F
Y M d h m s |IL]| SP | OT LAT. LOG. |H(Km)| M
1969 6 10 .19 53 '37.7 | 3| —S | 33.95 36°26'S 138°06'%| 10 4.5
8 1120 28 581 | 2| 1 | 530 3624 13808 0o | —
11 20 45 382 | 1| 3.0 | 343 3626 138 07 0 -
22 01 28 480 | 2| — | 45.2 3632 13818 | 10 4.0
9 22 08 21 123 | 3| — | 09.0 3630 138 09 0 4.5
10 16 15 38 220 | 1| 25 | 167 3623 13812 | 30 3.4
" 23 20 23 23.4.| 2| 26 | 2.0 3634 13813 | 10 —
_ 12 321,19 388 | 3| — | 360 3630 13810 | 10 4.4
1970 1 9 15 59 58.7 | 2| — | 541 3625 13806.| O 4.0 -
2 16 03 27 41.8. | 1| 1.6 37.3 362 13806 0 —
49 01 43 50.8 | 1| 1.8 | 47.2 3627 13806 & 10 —
9 01 4 — | 3] — 50.1 3626 13806 | O. 5.0
9 04 42 415 | 2{ 1.5 | 383 13627 13808 | 10 —
9 20 09 56.1 | 1, 1.8 | 526 3626 138 06 0 —
10 12 56 189 | 2| — | 153 3627 13807 | 10 —
525 05 15 300 | 1| 2.1 | 258 3625 13807 | O 4.2
30 13 28 53.8 | 1{ 2.0 | 5.3 3629 13808 | 10 3.7
7.2 02 16 467 | 2| 1.8 | 429 3625 13807. 0 —
'8 8 11 39 020 | 3| 1 59.9 3630 13812 | 10 3.8
11 10 23 24 18.8 | 2| 1.8 -| 144 3626 13807 | 0 4.0
: 12 13 23 216 | 3| L1 | 192 3630 13808 | 10 | 3.0 .
19717 3 20 10 13 056 | 2| 1 03.4 3634 13812 | 10 4.2
2 08 49 37.4 | 2| 1.8 | 341 3628 13809 | 10 —
26 10 46 55.5 | 2| 13 | 5L9 3627 138087 0 3.4
4 19 13 59 37.4 | 2| 2.6 | 349 3633 13814 |- 10 3.6°
7 615 20 152 | 2| 13- | 13.2 3631 13810 | 10 3.4
8 15 09-39 07.9 | 2| 1.8 _| 03.0 3626 13804 0 3.7
11' 10 17 37 33.8 | 2| — | 297 3637 13820 0 .| 45
.. .12 17 22 48 515 | 1| 22 | 482 3631 13819 0 3.6
1972 8 12 17 11 .354 | 2| L2 -| 325 3630 13807 | 10 .| ~—
10 26 22° 02 029 | 3| — | 00.4 3633 13814 | 10 4.3
11973 9 19 16 13 48.7 | 2| 1 47.6 3635 13815 | 10 | 4.0
.11 7 22 54 348 | 1| 1.4 | 329 3635 13819 o | —
1974 . 417 18 57 340 | 2| 1.2 | 320 3635 138 19 0 3.9




