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Fig. 1. Location map of the tripartite stations for the microearthquake observation
of Matusiro earthquake swarm and its peripheral activity at Nakano, Nagano
Prefecture, Central Japan.

N: Nakano. S: Recording room at Zyorakuzi.
1.2.3.: Tripartite stations.
1-2 = 475m, 2-3=775m, 3-1="732m.

L EORKIEEE S-P BoTEEEY X & & b EREES X 0° Magnitude FLEDER
%3 &, 150 mm/sec THAEZREED B P U OWMTOAHB Y & b £ ORKIZED b BIF O X
2 OMEE F P OB A D & dicn 3 LR i/ < N53° FFc#y 6.5° Ths
Fode < ER LTS B O THRNADO T OO DHEL Vo =4.8km/sec L{EEL TH 4
OB O\ TR E R 35 & fofe, 7ok 1 B 50~100 OERITREL, £ off
OB SWLTIHIML, 81% 0B ERRTEFEERD b OnE sk &, ELBtA0b
DI TDHRFEDTEGH D & i,

3. # A # R
s 1 BRI SEOTEINE 2 O A 5 3 Adhah b 4 Ahid s Zieoless,
FOWEIAR T AR —2125 A, 6 AL TRLIZUD 8§ 2 REIIE TOTR




WA - L AUTR bt FoiGERI oA € = 2 =3

A1, Bizsesimodotdhsn, &1, 2

s (AT T r D O]

i: |

sk /b 0 HORE T > Bk T 2k

v e AT NAKANO

An example of the monitor drum record for half a day at station No. 2.
A: vertical component record for April 5, 1966, the first period of the
observation.
B: vertical component record for July 29, 1966, the second period
of the observation.
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Table 1. Observation analysis results for the first period.
(March 10-April 8, 1966)
Nos. of | Nos. of Matusiro Earthquake Swarm
Date %/l{loa:\k: N?;(ffgg o | Nos. of First Motion Down’** Magnitude
record Swarm | Shocks up down | unknown % 0 1 =2

1966
March

10-11 20 0 20 18 2 0 | 10.0 2| 14 4
11-12 104 2 102 69| 14 19 | 16.9 471 47 5
12-13 52 0 52 39 4 | 18.8 3| 43 6
13-14 58 0 58 49 5 4 9.3 3] 49 5
14-15 89 0 89 1] 14 4 | 16.5 12| 63| 13
15-16 90 0 90 68 | 19 3 | 21.6 71 78 4
16-17 164 0 164 122 32 10 | 20.6 15| 143 4
17-18 79 0 79 51| 14 14 | 21.2 21| 21 0
18-19 188 A 187 151 | 31 5 | 17.0 22| 162 1
19-20 186 0 186 146 | 26 14 | 15.1 11| 138 7
20-21 207 0 207 169 | 31 71 15.5 71 169 11
21-22 189 0 189 149 35 5 | 19.0 2! 77 5
22-23 276 0 276 230 | 37 9 | 13.9 5/ 70 7
23-24 310 0 310 242 | 57 11 | 19.1 9| 107 8
24-25 260 0 260 219 | 35 6 | 13.8 8| 94 0
25-26 215 0 215 168 | 43 4 | 20.4 6| 65 6
26-27 371 0 371 320 41 10 | 11.3 9| 91 7
27-28 421 0 421 370 | 44 7 | 10.6 8! 109 7
28-29 440 2 439 | 379 55 5 | 12.7 8| 113 6
29-30 424 0 424 358 1 61 5 | 14.5 41 130] 15
30-31 424 0 42¢| 371 49 4 | 119 | 14| 94| 8
31- 1 449 0 449 385 52 12 | 11.9 5/ 8| 20
April ;

1- 2 447 0 447 385 54 8 | 12.3 3| 87 8

2- 3 411 0 411 353 51 7 | 12.6 7| 86 7

3- 4 445 0 445 104 11 0 | 10.5 0| 30 7

4-5 433 0 433 393 ‘ 40 0 9.2 2| 82 8

5- 6 183 0 183 157 | 22 4 12.3 4| 50 1

6-7 | 390 0 390 341 48 1| 12.3 11| 105 6

7-8 | 374 0 374 | 327 ; 40 ‘ 7 | 10.9 7| 184 18
Total 7,699 4@) | 7,695 | 6,204 972! 189 258 12,500 | 204
M. T.*: Magnetic tape Down**: Down 100 ( ) S-P>8sec

Up+down
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Table 2. Observation analysis results for the second period.
(July 1-July 30, 1966)

Nos. of | Nos. of I Matusiro Earthquake Swarm

Shocks except . . s .
M.T.* | Matusiro | Nos. of First Motion ‘Down Magnitude

record Swarm | Shocks

up [ down ‘ unknown % 1

60 21
85 34
92 24
71 21
26
37
24
26
30
36
42
16
40
40
31
35
30
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118 29 26.8
111 25 24.5

66 16 24.6
159 40 26.8
155 38 26.9
112 81 24 22.9
48 48 35 9| 20.4
95 95 70 22 | 23.9
84 0 81 67 14 | 17.3
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3,339 2(4) 3,333 2,436, 730 : 143

Down
. mE¥e O s : S-P>8sec
Magnetic tape Down Up+down )
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MICRO- EARTHQUAKES OUTSIDE THE SWARM AREA

S : Suzaka

M: Matusiro

Fig. 5. Epicenters located by the P-wave correlation method applied to the
tripartite observation at Nakano. Epicentral distances are calculated
by the assumption of Omori constant k or the velocity of fictitious
S-P waves being 7.6 km/sec.

O: Location of epicenters observed by Ohtake, Asada and Suyehiro.
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Fig. 6. Location of epicenters observed at Nakano.
1: Nos. of shocks analysed.
2: Nos. of Matusiro earthquake swarm.
3: Nos. of excepting Matusiro earthquake swarm.
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Fig. 10. Epicenter density maps of the Matusiro earthquakes with push or
pull motion of P at Nakano station during the periods of a: March
10-April 8, 1966 and b: July 1-July 30, 1966 respectively.
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26. Matusiro Earthquake Swarm and
Its Peripheral Seismicity.

By Minoru HORI,
Earthquake Research Institute.

The Matusiro earthquake swarm started at the beginning of August 1965. Since then,
this swarm has become more active with occasional rise and fall of intensity. In Decem-
ber 1965, as the result of survey by the Geographical Survey Institute an irregular upheaval
between Toyono and Nakano was found.

Thereupon, a temporary seismometer array station was installed at Nakano City, Naga-
no Prefecture, Central Japan, about 27 km north-east of Matusiro.

Tripartite stations were occupied, as shown in the map of Fig. 1 near the temporary
observation room of a temple, Zyorakuzi, and from March 9th to April 8th 1966 and from
July 1st to 30th, 1966, observations were carried out two times almost continuously.

Observation results of the above are given in Tables 1, 2. Frequency distribution of
S-P interval observed is shown in Fig. 3. At Nakano the S-P times between 2.2-3.0 sec were
most frequent in March 1966 but S-P times 3.2-3.4 sec began to increase in July 1966.

Using Omori’s constant K = 7.6 km/sec we obtained the epicentral distance of each shock
by its S-P time.

Thus the distribution of earthquake epicenters was obtained as in Fig. 5. We could
find only a few shocks not belonging to the Matusiro earthquake swarm during the obser-
vation period. We suspect that the ordinary seismicity as observed by Ohtake et al. in
1963-64 in the north Nagano Prefecture has been interrupted for the present Matusiro earth-
quake swarm.

Apparent velocities of P waves for Matusiro earthquakes are plotted according to their
S-P times from the Nakano station in Fig. 8a.

The average apparent velocity of P waves across the array was 5.4 km/sec for the Ma-
tusiro earthquakes, the azimuthal frequency distribution of the apparent velocities suggest-
ing the existence of an interface between the layers with P wave velocities 5.2km/sec
and 5.4 km/sec dipping down to the southeast. (Fig. 8b).

The relation between the push-pull distributions of daily shocks in March and July
1966 and the seismicity of Matusiro earthquake swarm is shown in Fig. 9. The increase
of percentage of down movement of P seems to be related with the lowering of seismicity
in this region and it is suggested that the main activity of the swarm is represented by a
certain mechanism giving the push movement of P at Nakono station.

On the other hand as shown in Fig. 10 it is noted that the two push movement centers
for the period b indicate the geographical spreading of the activity in the latter period.



