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We report the recent results of geomagnetic repeat surveys aiming for the detection of subsur-
face thermal changes at Tokachidake volcano, central Hokkaido, northern Japan. We conducted the
first survey in October, 2008. The same pegs and marks were reoccupied in July and September,
2009. During this period a clear dipolar pattern of magnetic changes was detected around the 62-1T
crater, the present main vent of Tokachidake. This change is quite consistent with the pattern due
to a demagnetized sphere placed at a depth of 150 m (1,600 m a.s.l.) beneath the 62-II crater. The
change of magnetic moment amounts to 1 -2X10° Am? The maximum magnetic change is about
35 nT, overwhelming the errors due to extra-terrestrial changes, secular changes, or seasonal varia-
tions. The most likely explanation of this demagnetization is the thermomagnetic effect due to heat-
ing beneath the crater.

Considering the moderate fumarolic temperature in the 62-1I crater, the thermal demagnetization
is not caused directly by magma intrusion. We here propose a model that water vapor supplied from
depths is releasing latent heat through condensation at the source depth. The heating rate correspond-
ing to the observed magnetic changes is an order of 10 MW. A more speculative suggestion is that
water vapor of 10°~10° kg/yr is required to realize this heating rate. Considering the fact that
fumarolic activity of 62-II crater has somewhat declined since 2006, the ongoing demagnetization
may be attributed to the decrease of heat discharge rate from the crater. If this is the case, elevation
of heat supply from depths is not necessarily required.
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Fig.2. (a) Location of Mt. Tokachidake. (b) Locations of magnetic repeat pegs and benchmarks. Open
circles and dots indicate wooden pegs and benchmarks on stable rocks, respectively. Points with a dot
in a circle have both pegs and marked rocks nearby. Squares indicate GPS benchmarks which are also
used for our magnetic measurements. (c) Magnified view around the crater area (the inset in the panel-b).
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Fig.3. Magnetic total field changes in 2008 and 2009. One division is 10 nT. All the values are reduced
to the reference point (Ref in Fig.2).
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