A003-02 Ooo:C O0:110 30 11:10-11:25

odoubbuooouoobobooogd

#00 00100000000 [2; 0000 @;000([@;0000[4;0000([B;0000000000
00000 (6]
[1]0000000000;[2]00000000000000;[3]000000000;[4]0000000;([(51000
0000000000;[6]-

Heat accumulation beneath Tokachidake volcano as inferred from total magnetic field
change (2)
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Introduction : In the summit area of Takachidake volcano, Hokkaido, localized but steady inflation has been observed since
2006 (JMA, 2010). In contrast, no anomalous changes have been observed in seismicity and fumarolic activity. Thus we
(Hokkaido Univ., JMA, and Geological Survey of Hokkaido) started geomagnetic repeat surveys aiming for the detection of
subsurface thermal changes since October 2008.

Measurements We conducted the first survey in October, 2008. The same pegs and marks were occupied in July and Septem
ber in 2009, and July, 2010. We used Overhauser total field magnetometers, GSM-19 (GEM-systems Inc.). Repeat positior
have been supplemented as the situation demands and currently more than 30 points, including reference and are in operatior

Continuous demagnetization Hashimoto et al. (2009; SGEPSS 126 fall meeting), based on the results from the first two
campaigns, reported a clear dipolar pattern in magnetic changes, implying the thermal demagnetization at a depth of 180 |
beneath the 62-11 crater. Further repeat measurements revealed that almost the same position underneath the active crater
been kept on demagnetizing at a constant rate. Comparison between measured and modeled total field magnetic changes at €
point is shown in Fig.1, based on the 1st and 4th surveys. The contour lines indicate the modeled magnetic changes on the pla
of the 62-II crater bottom. The change of magnetic moment amounts to 1.8 Ari&/yr. The maximum magnetic change is
about 70 nT, overwhelming the errors due to extra-terrestrial changes, secular changes, or seasonal variations. Assuming t
demagnetization rate as 1 A/m/yr, corresponding volume of demagnetized body is £.8%/¢0 The most likely explanation
of this demagnetization is, as discussed in Hashimoto et al. (2009), the thermomagnetic effect due to heating beneath the crate

Implication from magnetic changes in the past Preliminary magnetic repeat survey was performed on a trial basis by
Sapporo district Meteorological Observatory in 1999, 2000, and 2001. We re-examined the results and found that the magneti
changes around 2000 probably indicated the cooling magnetization, which is in the opposite sense to the present state. Unfc
tunately, Ground deformation in the summit area around that time is unknown since GPS network was not yet build. Much
more steam emission was observed from 62-1 and 62-II craters as compared to the present activity. This fact implies the coolin
magnetization at a shallow part of the summit area due to excessive heat discharge through the vents. In contrast, demagnetiz
trend which is kept for at least recent two years should be interpreted as heat accumulation at a shallow subsurface which
brought by the reduction of heat discharge through steam emission (Hashimoto et al., 2010). We suspect that localized magne
changes and ground deformation around the summit area of Tokachidake may be controlled by the variation of heat dischar
rate through steam vents in a time scale of several years to a decade.
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