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Tilt Observations on the Summit of Tarumai Volcano, Hokkaido (Part 2)

Hitoshi YAMASHITA MORI and Atsuo SUZUKI
Usu Volcano Observatory, Faculty of Science, Hokkaido University
(Received January 14, 1996 )

Since the previous report in 1987, the activity of Mt. Tarumai has remained low except few
minor earthquake swarms. Tilt levellings have been carried out annually at the four networks
on the summit crater floor since 1986. We can make discussions about the results of tilt
levellings and tilt changes calculated with those results.

At the northeast(NE), the southeast(SE) and the southwest(SW) networks, the dome side of
those networks have been moving upwards, systematically. On the contrary, the dome side of the
northwest(NW) net has slightly subsided. Tilt changes between 1986 and 1995 have amounted ca.
65 sec, ca. 35 sec, ca. 35 sec and ca. 20 sec at NE, SE, SW and NW networks, respectively.

The unsymmetrical pattern of tilt change distribution suggests that a nonuniform source or
some complex structure has to be inferred to explain the observational results. But, we cannot
conclude which is more appropriate, because we have no data about the pattern of ground
deformations of the whole volcanic body. For the study of the deformations of whole Tarumai
volcano, we started GPS networks in 1989 and EDM baselines on the slope of Mt. Tarumai in
1994. We also plan levelling surveys through the mountain road at the northeastern slope.

In 1996 a new observation vault at the southern slope and a borehole at the northeastern slope
will be constructed. Continuous monitoring of deformations will start at precise accuracy in the
1996 summer.

In near future, the results obtained from the total observation system for ground deforma-
tions at Mt. Tarumai will bring much advance in the volcanic deformation study and volcanology.
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Fig.1. Four levelling networks (NW, SW, NE and SE) for tilt measure-
ments at the summit of Tarumai volcano. Solid and double circles
denote the bench marks which were set up in 1986 and before 1983,
respectively.
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Fig. 2a. Secular changes in heights of benchmarks referred to
NES3, which is located at the most outside place in the NE
network. The observed tilt changes denote dome-side
uplift.
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Fig. 2b. Secular changes in heights of benchmarks referred to
SE3, which is located at the most outside place in the SE
network. The observed tilt changes denote dome-side
uplift.
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Fig. 2¢. Secular changes in heights of representative points(R1,
R2, R3, R12, R32 and R22) referred to O, which is located at
the most outside place in the SW network. The observed
tilt changes denote dome-side uplift.
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Fig. 2d. Secular changes in heights of benchmarks referred to
NW2, which is located at the most outside place in the NW
network. The observed tilt changes denote dome-side
subsidence.
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Fig. 3. Tilt change vectors calculated with the results of annual tilt levellings at
the four tilt levelling networks(Sep. 1986-Aug. 1995). The direction of
arrows indicates the direction of upward tilting. General trend of tilt
changes for SW, SE and NE networks indicates dome “inflation” pattern,
while that of NW network indicates opposite tilting.
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ANNUAL RADIAL TILT CHANGE
AT THE SUMIT OF MT.TARUWMAL
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Fig.4. Annual variations of Radial component of tilt
change vectors at four networks. Change rate at NE
network accelerated after 1992. Except 1987—1988
and 1992—1993, change rate at NW network is quite
small and almost zero recently. Those rates at other
two networks are nearly constant.
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