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Tilt Observations on the Summit of Tarumai Volcano, Hokkaido.

Hitoshi YAMASHITA MORI and Atsuo SUZUKI

Usu Volcano Observatory, Faculty of Science, Hokkaido University

( Received Dec. 4, 1987)

Tarumai volcano is located at the southeast edge of Shikotsu caldera in the southwestern
part of Hokkaido, Japan. The largest eruptions (VEI=5) of Tarumai volcano took place
two times in recent years since 1667. The latest large eruption occurred in 1909 (VEI=4)
when the present lava dome has been extruded in a few days at the summit crater. Recently,
small phreatic eruptions occurred in May 1978, Dec. 1978 —May 1979 and Feb. 1981. After
the latest small eruption in 1981, the seismic activity of Tarumai volcano gradually decayed
and now that is very low level. On the contrary, the geothermal activity at the southern half
of the summit dome and surrounding area had increased in 1981 —1983, but no more enhanced
after that.

Small net tilt levellings have been made at the southwestern atrio of the volcano
recurrently since Oct. 1981 by Usu Volcano Observatory (UVOQ). Relative height change
pattern shows complicated local undulations near the southwest edge of the atrio. Observed
tilt change except the data at edge points indicates that the northeast side of the levelling net
is upheaved that is consisted with dome inflation. To investigate the tilt change at the
summit region of the volcano more precisely, three tilt levelling nets were set up at other
three directions (northwest, northeast and southeast) of the summit atrio surrounding the
central lava dome in Aug. 1986. In Aug. 1987 the first remeasurements were carried out by
UVO. As the interval of the measurements is very short, one year, relative height changes
at the each net are small but slightly larger than the accuracy of the levellings. The results
of measurements at the northeastern, at the southeastern and at the southwestern nets show
that the center of the summit atrio where the dome is located seems to be upheaved, but the
result at the northwestern net reveals reverse tilt change (dome side down). Newly activated
geothermal anomalies are located in these three areas where tilt measurements show dome
side up. There are, however, no significant geothermal anomalies in the northwestern atrio,
where tilt reveals dome side down. So the tilt changes seem to be realated with the
geothermal activty at the summit of Tarumai volcano. Further tilt measurements may
clarify what these tilt changes mean; dome inflation or something else?
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Fig.1. Four levelling networks (NW, SW, NE and SE) for tilt measurements at
the summit of Tarumai volcano. Solid and double circles denote the bench
marks which were set up in 1986 and before 1983, respectively. Cross in the
SW network indicates a biaxial surface tiltmeter station.
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Fig. 2. Secular changes in height of R1, R2 and R3 referred to O in
the SW network. The observed tilt pattern is dome "inflation”
type since 1983.

Table 1. Relative heigts of bench marks for the four tilt levelling
networks. The reference bench marks are NW2, O, NE3

and SE3.
B.M. Sep.1986 Aug.1987 B.M. Sep.1986 Aug.1987
Nw1 + 6.53360m | + 6.53251m NE1 — 1.34961m | — 1.34736m
NwW2 0.0 m 0.0 m NE?2 + 1.34693m | + 1.34716m
NwW3 + 1.28658m | + 1.28628m NE3 0.0 m 0.0 m
NW4 + 5.16578m | + 5.16532m NE4 + 1.31288m | + 1,31453m
NES5 — 0.77301m | — 0.77148m
R 1 | — 1.85860m | — 1.85769m SE 1 2.63719m | + 2.63905m
R 2 — 3.14566m | — 3.14467m SE 2 — 0.77848m | — 0.77793m
R 3 — 2.14091m | — 2.13971m SE 3 0.0 m 0.0 m
R 12 — 3.63770m | — 3.63637m SE 4 — 0.27813m | — 0.27585m
R 22 — 4.69635m | — 4.69517m SE 5 — 2.11583m | — 2.11445m
R 32 — 7.43154m | — 7.42975m SE 6 + 2.02153m | + 2.02255m
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Fig.3. Tilt changes deduced from relative height measurements at the four tilt
levelling networks. Arrows indicate the direction corresponding to that the
dome moves upward. At the SW network only six bench marks (R1, R2, R3,
R12, R22 and R32) are used, for comparing with the data at other three
networks. At the NE network we have two results ; NE—casel indicates the
data except those related with NE4 bench mark, and NE—case2 shows the
data without those referred to NE5 bench mark. At the SE network the data
related with SE1 bench mark are excluded because of its irregularity.
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Fig.4. Tilt vectors determined by the data shown in Fig.3 at the four tilt levelling
networks {Sep.1986 — Aug.1987). The direction of arrows indicates the direc-
tion of upward tilting. At the NE network three arrows indicate the upward

tilt vectors deduced from NE-—casel and NE—caseZ,and their mean (M).
General trend of tilt for SW,SE and NE networks indicates dome”inflation”
pattern,while that of NE network indicates opposite tilting.
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