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The results of observatlons on the ground tilt and expanswn at the Matsushiro Selsmo

' 10g1cal Observatory from 1949 to 1975 _are reported in this paper. . . .

The amount of ground tilt motion observed by a tiltmeter of pendulum type is 3 times
greater in N-S 'component and 1.5 tlmes 1n E-W component than that of a tlltmeter/
of water tube type. '

Percept1b1e local earthquakes near Matsushiro, whose S—P time is less than 3 s sec., occurred .-
after the tilt vectors by water tubes and horizontal pendulums shows dlfferent dxrectxonS‘
This tendency continues from 1953 until 1963. b .

From 1963 these tiltmeters started indicating- different direction of t11t ‘motion all the
time, and:after about 3 years the Matsushiro earthquake swarm occurred.

/' In September, 1966 during the Matsushlro Swarm, the ground tilt motion changed. its
'd'ifection from ESE-up to SW:up. At the same time, the ground upheaval changes to
subsidence in the central area of the ground deformation.

. After 1968, in accordance, ‘with the diminution of the swarm activity‘, the gronnd

. deformation also becomes quieter: the annual change of tilt is 0.2/ with SW-up, and the

- annual ground contraction is 4.8x1077.in N-S .component and 2.0x 1077 in E-W component.

The prec1p1tat10n has a large effect on the ground tilt 'and linear strain of N-S component.
"When the total amount of precipitation is over 80 mm, the effect on the ground deformation
is saturated with maximum values of 1.8x10~7 in expansion and 0.11 sec. in tilting. The

v duration of the effect has an exponential relation to the amount of precipitation. ‘
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- Tah. 1. .Constant’s_ of the Instruments

Instrume.nt ~Mark | Azimuth S(L:I?)n Sensitivity ‘ Rgcor_ding method Per(i)obge(r)f;ation ’
Silica-tube SI N2E 25| 2x1078/mm 1 optical recording | 1953.9-1964.9
gxtensometef SI ‘W2s 25 | 2x'107¢/mm ' ’ )
Silica-tube SS N2W 100 | 2.1 % 10-°/mm aﬁaldgie recording 1965. 8. 1-present
extensometer | SS E2N | 100 | 2.1x10-*/mm ’ o ‘
~ (Strain , S
seismograph) ] 1.7x10719/mm
- Water-tube WT1|{N2W 94 | 0,002 /pm direct reading | 1951.1:1964.9
tiltmeter E2N 73 | 0.003""/pm" '
WT2 | N2W 40 | 0.005"/um 1965, 10-present
E2N 40 | 0.005"7/pm
Hofizohfal ST1.| NS 0.0265" /mm(T =30.0 Sec\) 'optical recording | 1950. 2-1964. 9
pendulum .| EW ) o s S -
tiltmeter . ST2 | NS 0. 0265/ /mm(T =30. 0 sec) 1949. 9-presént
(Ishimoto type), EwW ' :
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Figures (arrow): Numbers of the earth- o Figures (arrow): Numbers of the earth-
quakes shown in Tab. 2\. ) quakes shown in the table 2. ‘
. Tab. 2. List of felt’ earthquakes of S-P=3. Osec at
- Matsushiro’ Seismological Observatory
"No Year _.Date. ~S—P  Intensity Remarks
’ (see) L ' -
1 | 1952 . Dec. 27 1.3 3 36.5N, 138:2E, M=5.2
: 2 | 1953 May. 24 . 1.8 1 Northern Nagano Pref.
3 | Jul. 6 117 1 Near Matsushiro
. 4 - Jul. 6 1.2 1 Near Matsushiro
. 5 1955;  Oct. - 24 1.3 1. Northern Nagano Pref.
6 1956 Jan., 27 1 North‘ern Nagano ‘Pref.
7 1958 ' Apr. 4 .- 2.4 2 36.6N, 138.4E
'8 Apr. 6 2.4 2 36.4N, 138.1E
9 Oct. 28 ) ) 1 . Near Matsushiro
10 Nov. 24 ~ 2. 1 Northern Nagano Pref.
m-| . . ‘Dec. 27 2 36.5N, 138.1E, M=5.1
12 1959 Oct. 26 -* 2.4 1 Northern Nagano Pref.
13 1963 Sep. 8 . 13 1 Northern Nogano Pref.
14 1964 Jan. 22 2.7 - 1 36.4N, 138.1E =

(after Arakawa and Suyehiro)
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