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VOLCANIC CRUSTAL DEFORMATIONS (1V)

——On the Observations of Crustal Deformations
at the Hiyamizu Station—

By Tsuneo Eto

Synopsis

Besides the repeated precise geodetic levellings, continuous registrations of volcanic crustal
deformations by means of Sassa type extensometers, horizontal pendulum type tiltmeters and a
recording water tube tiltmeter were carried out at the Hiyamizu station near Volcano Sakura-
jima.

The analyses of two horizontal components of Sassa type extensograms during the period
from 1963 to 1967 suggested the horizontal strain rate of 1.6 X 10~ 6/year of extension in the N
14° W direction and 1.0 X 10~ 6/year of contraction in the direction of N 76° E. The vector diagram
of ground tilts observed with two components of horizontal pendulum type tiltmeters showed the
mean tilting rate of 2.3”/year of dip in the direction of southwest during the period from 1962 to
1968.

Comparisons of amounts of secular changes of ground tilts in the W 14° S dip direction
observed with the precise levellings, the recording water tube tiltmeter and the horizontal pendu-
lum type tiltmeter during the period from 1963 to 1967 revealed the ground tilts of approximately
1”7, 37 and 9” in angle respectively to the same direction.
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Fig. 1 Location of the Hiyamizu observation station near Volcano Sakura-jima.
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Table 1 The list of instruments for the observation of crustal deformations at the Hiyamizu station.

Direction of | Period or | Recording

Name of instrument optical Sensitivity Remarks
observation | Span length

o - slack wire and bifilar
Sassa type Extensometer | N 14°W 20m 20m |1.3X10~8/mm suspention
Sassa type Extensometer | N76° E | 20m 2.0m |1.5x10-8/mm | S1ack wire and bifilar

suspention

Horizontal pendulum N 14° W 20.0 2.0 0.026 ~ : £ :
type Tiltmeter .0 sec. Om . /mm | made of super-invar
Horizontal pendulum N 76°E 20.0 2.0 0.026 .
type Tiltmeter .0 sec. Om . /mm | made of super-invar
Recording water tube o ” optical recording and
Tiltmeter N76°E 45 m 20m (0,011 fmm micrometer reading
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Fig. 2 Secular changes of the ground strains in the directions of N 14° W and
N 76° E observed with Sassa type extensometers at the Hiyamizu station.
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Fig. 3 Vector diagram of the ground tilts observed with horizontal pendulum
type tiltmeters at the Hiyamizu station.
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Fig. 4 Comparison of the ground tilt between the optical recording tiltgram
and the results of micrometer readings observed with the recording

water tube tiltmeter at the Hiyamizu station,
1
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Fig. 5 Secular changes of the ground tilts observed with the horizontal
pendulum type tiltmeters (H.T) and the recording water tube
tiltmeter (W.T) at the Hiyamizu station.
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Fig. 6 Contours of vertical deformations. Elevation change was determined
by precise levelling surveys and tidal observations.
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Tcble 2 Comparisons of amounts of secular changes of the ground tilt observed
by three methods in and around the Hiyamizu station.

Method of measurement gr!;?:gtti?f Direction of tilt Period of observation
Precise levelling 17 W S W down Oct. 1963 - Mar. 1967
Recording water tube Tiltmeter 3” i W 14° S down Sep. 1963 - Dec. 1967
Horizontal pendulum Tiltmeter 9” W 14° S down Sep. 1963 - Dec. 1967
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