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Geothermal Activity of Akita-Komagatake Volcano after the 1970 Eruption
Observed by Repeated Geophysical Measurements at Fixed Stations

>k . skek
Choro Kitsunezaki™ and Atsushi MURAOKA

Akita-Komagatake volcano straddles the boundary between Akita- and Iwate-prefectures in Japan. Medake, one of
its central cones, erupted in 1970-71. The condition of this volcano was monitored by geophysical observations from a
few years after the end of the eruption to 2013. Geo-temperature, total magnetic intensity and gravity were repeatedly
measured at fixed stations distributed mainly in and around Medake. As the temperature of the 1970-crater decreased
after the end of the eruption, the geothermal activity was intensified in the surrounding areas. This geothermal activity
was at its peak around the 1977-79 period and decreased gradually to about 1995, and then the geothermal zones almost
diminished to a very small area. The activity, however, re-started to intensify in about 2006, and has been extending to
the eastern side of Medake to date (2014). The maximum temperature at 1 m depth in the thermal zones is about 95T,
which corresponds to the boiling point of water at the elevation of the site (about 1500 m). Changes of the total magnetic
intensity and the gravity were conformable with that of the thermal activity. The gravity increased and decreased with
diminishing and intensifying of the geothermal activity, respectively. Model analyses suggest that these variations are
due to the change of underground temperature nearly below the boiling point. The change of the magnetic field is
considered to be caused by the variation of remnant magnetization, while thermal expansion affects gravity. The related
behavior of pore water may also enhance the variation of gravity in some degree.
Key words: Akita-Komagatake volcano, geothermal activity, geo-temperature, gravity, total magnetic intensity
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Fig. 1.

Location and topography of the Akita-Komagatake volcano.

(a) Geographical situation. A= Akita, Mo=Morioka.

T=Tazawako district (city hall), KD=Kakunodate, SI= Shizukuishi.

LT=Lake Tazawa-ko, RT=River Tama-gawa, = = ==prefecture boundary.

A =Volcano: AK=Akita-Komagatake, AY = Akita-Yakeyama, NT=Nyutosan, [W =Iwatesan.
(b) Topography. NC=North caldera, SC=South caldera. TH=Tazawako-kogen.
H=Hachigome, K=Kodake, M=Medake, N=Onamedake, O=0Odake,

S=Kunimi-onsen, Y=Y okodake, a=Shirataki, b=Mizusawa, ¢ = Arasawa.

T=Tazawako district (city hall).
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Fig.2. Gravity stations in the main area of Akita-Komagatake.

Some other points are marked for reference.

M=the reference point for total magnetic intensity.

GT =gravity station coinciding with geo-temperature point.
GB =gravity station coinciding with bench mark.
B=bench mark.
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Fig. 3.

Change of magnetic field in the outside of the south caldera.The observation points are

shown in the left side. AF=difference of relative total magnetic intensity from its initial value.

L

Fig. 4. Observation stations in the Medake area. The
zones enclosed with broken lines (B, C and F) are
referred to in Fig. 5.

@ =observation point for geo-temperature and total mag-
netic intensity.
©= gravity station coinciding with geo-temperature point.
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Fig. 5. Changes of geo-temperature and magnetic field in each zone.

T=geo-temperature. AF is explained in the caption of Fig. 3.
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Fig. 6. Change of gravity. Ag=difference of relative gravity from its initial value.

(a) Ag referred to Al. (b) Ag referred to the mean value of gravities at CAl and C4.
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Fig. 7. Simulation for the change of magnetic field.

(a) The model of magnetized body, which is
suggested by the broken lines.

(bl) The sectional view of AF’, shown in Fig. 7(c),
along the ys-axis.

(b2) Vertical sections of the topography and the model
along the y,-axis.

(c) The calculated anomaly (4F") of total magnetic
intensity at 2m above the ground surface.
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