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The Anomaly of Geomagnetic Variation in Japan (Part 1)
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Many investigators have already made an attempt to deduce the subterranean
electric conductivity by using of geomagnetic short period (several or several tens
minutes) variations. T.Rikitake and his co-workers have made many investigations
on the great geomagnetic anomaly in the vicinity of Japan Islands.

The vectors of geomagnetic variation are always restricted on a certain specific
plane, which is represented by a vector S, for each station. In this paper, the au-
thors studied the characters of the vector S for the geomagnetic variations of the
periods from 10 sec to several hours for several stations in Japan. As the results,
it was found that the topographic distribution is unexpectedly complicated, for
example, the absolute values of vector S corresponding to the geomagnetic varia-
tion ssc or pi2 become anomalously large at some stations, which seems to be fre-
quent at stations close to sea coast, and that the vector S of pc3 seems to tend
towards the dkecﬁon of the maximum dip of the Mohorovicic discontinuous surface
under the station, and that the principal direction of earth current is perpeﬁdicular
to the vector S at stations of Kakicka, Memambetsu and Kanoya.
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Fig. 1. The distribution of ﬁJ—%for short peri-
od variations in Japan (Central Japan anoma-
ly), compiled by the authors using various
data of Rikitake’s and other organizations.
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Fig. 3. The correlation between %TZY and j—g.
of si at Memambetsu. .
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Fig. 4. The correlation between == and 4D~
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Fig. 5. The correlation between Tx and T%

of pi2 at Memambetsu.
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Fig. 6. The correlation between 7x 2 7%
of pc3 at Memambetsu.
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Fig. 8. The correlation between —Zi%rand %%
of si at Onagawa.
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| " bay 1 si 88C
Station Lat. Long.
. a | B| ang| A4 | B| 0 lane| 4 B| 0 |ane
T : 3¢min N Tp: 3min . : Tp: 2min '
Memambetsu | 43° 55’ N| 144°12' E, 0.06 —0.23N 75°W| 0.24 0.01 —0.30|N 88°W| 0.30] - 0.01 —0.34|N 88°W| .34
Tp : 30min Tp: 4min Tp: 3min
Onagawa 38 27 141 28 0.41 —0.22]N 28 W| 0.47 0.43 —0.19|N 24 W| - 0.47] 0.54 —0.22|N 22 W| 0,58
Tp : 30min Tp: 3min Tp : 2min
Kakioka 36 14 140 11 0.61 ~0.08/N 7 W| 0.62] 0.62 —0.08|N 7 Wj 0.63 0.62 -0.08|N 7 W| 0.6¢
* Tp : :0mia Tp : 3min : Tp * 3min
. Simosato 33 35 . (13556 1.23 —-0.40IN 18 W| 1. 29 1. 52 —0.60{N 22 W| 1.64 1.55 =0.700N 24 W| 1.70
Tp : 30min min Tp :3.5min .
Kanoya 31 25 130 53 0.48 0.05N 6 E 048 048 0.05N 6 E| 0.48) .0.54 —0.15|N 16 W| 0.56
Namie 37 29 140 58 0.24 —0.50)N 64 W, 0.55
QOnahama 36 58 140 55 0.6§ —0.36|N 30 W| 0.78
Aburatsubo 35 09 139 37 0.68 0.01N 1 E| 0.68
(T. Rikitake) ‘
Maze 37 44 138 48 -0.01 0.15|N94 E| 0.15)
(T. Rikitake) i
A ; pi2 pc3
Station Lat. Long.
| A | B| 0 l|ans a | B tanp
. . T : 10~20sec .
Memambetsu | 43° 55'Nj uge1z’E| T2 88%ec| oot oo o 2%2353& —0.22N87°W) 0.2
—0.20/N 96 W| 0.29
T : 90sec T: 15~208ec
Onagawa 38 21 |18 |7 {03 [—g.02N 1 W] 1.03 110 [-0.25N 13 W| 1.13]
T : 65sec X
Kakioka 3% U 0L | Gt [0V IOW) 088 T RRS0sec | sdNas W] 0,35
: , 0.41 [-0.23{N29 W| 0.47
. T : f8sec . T : 15~20sec
Simosato 335|135 56 1.80 (-0.53N16 W| 1.88  1.60  |—0.74|N25 W| 1.7
i - 1 T: 65sec | T: 10~35sec
Kanoya i1 25 113053 “0.16 |-0.0N 4 W| 0.6 —0.03 0. 14N 102E] 0.14
- i T
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Table 2. 4z

A4 of pi2 (pt) by normal mag-
ap °f piz (pt) by g
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Fig. 28. The time response’ of A(
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Fig. 32a. The diagrams of horizontal intensity and declination at the time
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Fig. 32b. The diagrams of horizontal intensity and vertical intensity at
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Table 3. 15 from storm maximum range
N Ar. ] 4z
Station 2H
Memambetsu 0.36
Kakioka 0.55
Simosato 0.71
Kanoya 0.48
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Table 4. fj—}zz from daily or monthly meéan
values ‘
e ye .

Station Vit
Memambetsu -0.20
Kakioka -0.15
Simosato -0.19
Kanoya -0.15
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Fig. 36. The distribution of the ratio -0
: Kakloka

of the short period variation (bay) of the
horizontal intensity at each station to that
of Kakioka.
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" Table 6. Directions (near princibal) of, earth currents and directions . -

of magnetic vector S ’'s for various rapid variations corresponding
with each other at Kanoya

l bay { ssc | pi2 I pc3
Vector § l N 6°E | NI16°W N 4°W | .N102°E
Earth current N85°W S 714°W S 69°W S 38°W
Difference 91° 107° 126°

90° |

Table 7. Directions (near principal) of earth currents and directions of magnetic
vector S 's for various rapid variations corresponding with each other at Kaki-
oka and Memambetsu: o '

Kakioka Memambetsu
bay * 8sc ' pi2 bay ssc | . pi2 pc3
Vector S | N 7°W N 7°W ' N 16°W N 75°W | N 88°W I N 97°W | N 92°W
Earth current N S6°W N 99°W N106°W | N160°W | NI51°W | N175°W | N190°W
Difference ' 89° 92° 90° 85° 63° 78° 88°
Table 8. Vah,;es of coefficient & = --————f'-—-2-:—-
: VAE®4 AN '
Observatory B bay ‘ssc | pi2 pc3 h
Memambetsu 0.32 0.27 0.16 0.14
Kakioka 0.22 - 0.16 0.07 -
Kanoya 0.81 0.68 0.09 0.06
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Fig. 41. The distribution of depth of Moho
discontinuity in Japan. (unit : km) (after
H. Kanamori) )
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Fig. 42.
7—% ratio, drifting station North Pole-6.
1. -for all hours of the day
2.-for isolated bays of duration > 40 - 50
min. (after L. N. Zhigalov)

3. -for disturbances of period T <10 min
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