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Self—Potential Measurement in Tarumae Volcano

Jun’ichi MivAMURA, Yoshimi TaJimaA, Yoshiaki YAMAUCHT! and Kenji TAMURA

(Received February 14, 1994; Accepted December 5, 1994)

To determine the current geothermal status of the Tarumae Volcano, we conducted measurements

of its self—potentials. We observed a positive anomaly amounting to about +300mV on and around the

lava dome in the crater at the summit, together with a large negative anomaly amounting to in excess of

—1800mV, which we observed on the eastern flank of the somma.

The strong correlation between the negative anomaly of the self—potential and the topographic

elevation observed at the eastern flank of the somma may have been caused by the topographical flow of

groundwater.

The distribution of the positive anomaly cdrresponds alomost completély to the geothermal region

which has develdped on and around the lava dome. An electrokinetic coupling effect due to the upwelling

of the heated groundwater is a convincing interpretation of this anomaly. The depth of the electric

. current source is 420m *100m beneath the crater, as calculated based on a simple point—source model.

The present study indicates that the measurement of self—potentials can be a very effective

technique for attaining a clearer understanding of the geothermal status of the Tarumae Volcano.
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Fig.1 Topographic map of the area in and around the Tarumae
Volcano. The letters A, B, D, E, F, H, K, L, and N indicate the
locations of fumaroles and geothermal areas where the personnel
from Tomakomai Weather Station make periodic spot observations.
HY indicates Higashiyama, NY Nishiyama, CC the central cone, KY
Kitayama, and HT the Nanagoume (Seventh-Stage) Hut. The broken

lines represent climbing routes.
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Fig.2 Distribution of survey points for self—potentials in 1992. Solid
lines represent topographic contour lines, which are located at
intervals of 100 meters. R1 representis the reference point for
self—potential mapping. R2 represents the other reference point for
measurement within the crater at the summit.
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Fig.3 Contour map of the distribution of self—potentials in 1992. Contours
are located at intervals of 100mV. Thick solid lines represent positive
anomalies, dotted lines represent negative anomalies, and dashed lines
represent zero. Thin solid lines represent the +250mV equi—potential
contour. “Hi” and “Lo” denote the centers of the positive and negative

anomalies.
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Fig.4 Distribution of survey points for self—potential in 1993. Solid
lines represent topographic contour lines, which are located at
intervals of 100 meters. R1 represents the reference point for self—
potential mapping.
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Fig.5 Contour map of the distribution of self—potentials in 1993. Lines
indicate the same contours as those indicated in Fig.3.
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Distribution. of/self—potentials for the horizontal distance from the center of the lava dome.

(b) Elevation distribution for the horizontal distance from the center of the lava dome.
Squares denote data for the survey point located at the lava dome, crosses data for the point in the
area of the northeastern crater, solid circles data for the point in the crater, triangles data for the
point on the eastern flank of the somma, rhombuses data for the points on and near the rim of the
crater, and inverted triangles date for the point on the northern flank of the somma.
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Fig.8 Surface temperature distribution in the crater at the summit of the Tarumae volcano. Lateral
striped areas represent a geothermal area exceeding 9°C. Solid areas represent a geothermal area
exceeding 13°C (Revised by the Geographical Survey Institute, 1984).
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dome. Self—potential data at each survey point is plotted using the same symbols as are used for
Fig.6. The solid line represents the theoretical curve obtained by equation (3) for a point electric

current source depth of 420m. The dashed lines rep
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