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Abstract

Since 1972, Hokkaido University has observed the magnetic total field at several fixed stations in the eastern
part of Hokkaido. It has been revealed from the previous observation that the rate of secular changes shows a
systematic spatial pattern. Nishida et al. (2004) attributed it to the piezomagnetism due to compressional stress
field associated with the subduction of Pacific plate. Magnetic total field, however, contains the so-called
orientation effect due to the difference in declination and inclination at each station. Indeed, south coast of eastern
Hokkaido shows a marked and extensive magnetic anomaly, which may cause deviated magnetic orientations
from station to station. We, thus, planned three-component absolute magnetic measurements at existing total field
stations. Our aim is to reveal the magnetic orientation at each station and the secular magnetic field in
three-components for the purpose of quantitative evaluation of tectonomagnetic signals which might be recorded
in our continuous total field data (in the past and future). The present paper summarizes the absolute magnetic
measurements which we conducted at three stations in November 2009. We also review the previous magnetic

studies in this area for reference.
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Fig.1: Magnetic stations in the eastern Hokkaido. MID, KSB, and ATK indicate the repeat sites of Japan Meteorological Agency
(presently inactive). MMB denotes Memambetsu Magnetic Observatory of JMA. Hokkaido University runs other stations as
continuously recording total field sites except for KKM which was shifted to AKN. Absolute measurements at NIT, SHI, and AKS
are reported in this paper.
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Fig.2: Yearly rate of secular variations at each station (after Nishida et al., 2004). Horizontal axis shows distance from the south coast.
Vertical axes indicate the yearly rate. Left axis corresponds to the observed rate in 1990s (open and closed circles), while right axis
does to the calculated rate of piezomagnetic field due to compressional stress over inhomogeneously magnetized crust (dashed line).
Note that vertical scale differs between left and right axes.
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Fig.3: Total field changes referred to MMB (daily averages of simple difference). Plots before 2000 are after Nishida et al. (2004).
Note that data is not available in 2000-2003 because of closure of the stations. Absolute continuity between 1990s and 2000s is not
maintained due to sensor shift except for NIB and NIT.
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Table 1: Results of the absolute measurements in this study

declination
station mark | decli (w+) SD* Max-Min* baseline num MMB hourly
2000.0
1 7<57.951~ 176.75 m 4
+=117~
0.137~ 0.299 7 7=50~ 8454~
AKK 2 | 800203~ 118.13 m 4
+ 175~
1 848,575~ 195.40 m 4
+ 106~
0.128 = 0.277~ 9<=00~ 8452~
SHI 2 | 844835~ 152.97 m 4
+ 135~
1 9<30.828 7 88.56 m 2
+ 233~
0.073~ 0.103~ 9<=10~ 8426~
NIT 2 | 9=11277~ 13259 m 2
+ 1567~
inclination
station inclination SD Max-Min number 2000.0 MMB hourly
AKK 57<34.018 0.097 0.138 2 58<20 58<9.5
SHI 57<06.063 ~ 0.012~ 0.025~ 4 57=00 10~ 58<95~
NIT 56<58.746 ~ 0.023~ 0.050 * 4 57=20~ 58<95~
total intensity
station total intensity SD number 2000.0 MMB hourly
49,816.5nT 0.54 nT 6 50,300 nT 49,629 nT
AKK
SHI 49,002.6 nT 0.17 nT 10 48,800 nT 49,637 nT
NIT 48,861.6 nT 0.03 nT 10 49,200 nT 49,630 nT




