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Observations of Geomagnetic and Geoelectric
Variations along the North-south Profile of Hokkaido

By Yasunori NISHIDA

Department of Geophysics, Faculty of Science, Hokkaido University
(Received December 20, 1976)

Observations of geomagnetic variations were made in the central part of Hokkaido,
Japan, by using a flux-gate type magnetometer. The observation points were distributed to
cross the Kuril Arc. Relatively large AZ ,which may be due to the “channel effect” of the
Straits of Soya, were obtained at the northern part of Hokkaido. However, anomalous be-
haviours of geomagnetic variations representing heterogeneities of the electrical resistivity in
the upper mantle were not obtained in the region observed.

The variations of geoelectric potential were simultaneously observed at three stations
in the magnetic observation points. The resistivities from 10? to 10° ohm-m as the mean
values of the upper mantle in the observed region were presumed from the data analyses of the
magnetic and electric variations. From the experimental data, these values correspond to the
resistivity of the olivine in a state of reduction at the temperatures of about 1300°-1500°C.
Because the solidus temperatures of the upper mantle are thought to be almost same as the
above temperatures, the upper mantle in the observed region may be in a partially melted state.
Seismological data also show the partially melted mantle in the region.
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Table 1. Locations of temporary observation points.

Electrode
Station Abbr. Lat. Long. Observation period interval in m.
N—-S |E~-W
M % 5| TKB N 44’55 | E 142°01” | June 20, 1975— Aug. 9, 1975 116 104
4 % | NAY 44° 20° 142° 27 ) Aug. 10, 1975— Sep. 16, 1975 68 67
i’ %2 | RAN 43° 55’ 142°29" | Sep. 17, 1975— Oct. 7, 1975 59 54
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Fig. 2. Typical examples of geomagnetic variations at ERM,
RAN, NAY and TKB with simultaneous records at WAK (dashed
records).
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Fig. 3. Transfer functions at WAK, TKB, NAY and RAN. Solid and dashed
curves represent the real and imaginary parts of the transfer functions, respec-
tively.
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Table 2. Transfer functions.

Subscripts r and 1

show real and imaginary parts of the
transfer functions, respectively.

5 min. 60 min
Station Ar Br Al Bi Ar Br Al B
WAK {—0.19 0.15 0.03 0.011—0.19 0.101—0.03 0.06
TKB {—0.30 0.17 0.03 0.07]—0.24 0.15(—0.05 0.15
NAY |—-0.20 0.15{—0.03 0.03{—10.17 0.06 |—0.05 0.10
RAN |[—0.09 0.15 |—0.02 0.03|—0.05 0.09|—0.02 0.09
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Fig. 4. Parkinson vectors at the
observation points. Dashed and solid
vectors correspond to the period of 5
and 60 minutes, respectively. Vectors
with hollow circles were obtained by
KuBokr (1972), and OsHMA and MORI
(1974).
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Fig. 5. Ratio of the amplitude AR at WAK, TKB. NAY and RAN to the
amplitude 4R, of the simultaneous variations at MEM against the direction of
horizontal variations at MEM. The direction of horizontal variation is counted
clockwise from the geomagnetic north at MEM.
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Fig. 7. E/H plotted against rotation
angle for various periods for URK.
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Fig. 8. E/H values, for components perpendicular to each other, plotted
against period at RAN and TKB. Curves show the relation of E/H =y p/0.2 T
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Fig. 9. Relation between geomagnetic vector and geo-
electric vector at TKB and RAN. #yand §gare direction
angles measured clockwise from north.
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Fig. 10. Relation between AE,/AH (AE./AD) and AD/AH (AH/AD) for the
periods from 30 to 100 minutes at TKB and for the periods from 40 to 90 minutes at
RAN.
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