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1. Introduction.

Gembudé is a famous rocky cave for its singular sight of columnar
joints, and is situated at a distance of about 110 kilometers north-west
from Kyoto. It is one of the outcrops of the basaltic rocks which are
scattered along the catchment basin of the river Maruyama. The epoch
of its ejection has not been confirmed by geologists. Topographical map
and geological sketch map are shown in Figs. 1 and 2 respectively.

As for the magnetization of the basalt from Gembuds, M. Matuyama
has made some studies as early as in 1929. He found out s magneti-
zation almost reverse to the present geomagnetic field which attracted
attention of many geophysicists. Following his pioneer works, more
detailed studies are now under way at the Geophysical Institute of Tokyo
University from the view-point of rockmagnetism which has remarkably
developed in these several years.

In November 1953, the writer carried out a dip-survey with a
miniature earth-inductor® in the vicinity of Gembudd to study the re-
lation between the geomagnetic anomalies and the reverse natural re-
manent magnetization of the rocks.

2. Results of dip-survey and the magnetization
of the basaltic rocks.

The error of each measurement in the dip-survey was about 1
minute of arc. The observed values are shown in Table I and Fig. 3,
in which daily variation is corrected. The normal value of dip-angle
for this district is about 49°30’. As seen in Fig. 8, the differences of
dip-angles for various places are not large. However we can see a

1) M. MATUYAMA, Proc. Imp. Acad. Japan, 5 (1929), 203.
2) T. RIKITAKE, Bull. Earthq. Res. Inst., 29 (1951), 147.
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Fig. 1. Topographical map in the vicinity of Gembudd.

negative anomaly in the southern part of this region whose centre is
the triangular point of which altitude is 259 meters.

Oriented rock samples were taken from 12 sites which are shown
in Fig. 2. The columnar joints are found at the olivine basalt region
in the figure. All samples were cut from these jointed basaltic rocks
except samples No. 01 and No. 12 which are both augite-hypersthene
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andesite.
since their consolidation.
of the samples were measured by an astatic magnetometer.
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Fig. 2. Geological sketch map in the vicinity of Gembudd.
(After the Geological Institute of Kyoto University)
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These rocks do not seem to be suffered from any displacements
The natural remanent magnetization (N.R.M.)
The results

are shown in Table II and the directions of magnetization are re-
presented as the points in the lower hemisphere of the Schmidt’s equal-
area projection in Fig. 8 together with those obtained by M. Matuyama
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Table 1.
The observed values of magnetic dip.

i Locality Arpiciast | oip
Nov. 2 12%47m No. 1 #ROR 15 meters 49°207
13 15 2 TRREOE 140 36

13 39 3 ” 160 21

14 14 4 P 150 41

17 23 5 RiEFED 3 19

19 33 (R AN 2 27

19 55 T IRIGETALTS D11 2 31

20 15 8 r 2 38

20 48 9 4EUEL DL 2 22

Nov. 3 09 08 10 @mes 10 15
09 59 11 REHofmEo 90 13

10 87 12 A EOEF Ak 160 23

12 14 18 A 90 15

18 27 14 259 =44 259 48 52

15 06 15 ZLEVETE L OPh 5 49 13

15 49 16 TR 10 25

17 04 17 R 5 29

17 25 18 #KNAL 5 27

17 47 19 ERipE 5 23

18 03 20 ¥ 2il 5 20

Nov. 4 06 45 21 RIS AT 3 00
07 04 22 IRETAE ST 3 17

09 28 23 IR NSRS 4 32

09 54 24 SRR 5 07

11 03 25 FilEpEAn 5 32

11 21 26 LR 20 12

12 15 27 ROHIT 5 18

and the Geophysical Institute of Tokyo University. Samples No. 01 and No.
12 from the northern district of Kinosaki Town are rather normal as
can be seen in Fig. 8, while the other samples from the outerops of
the basaltic rocks are almost reverse to the present geomagnetic field
except sample No. 06.

Taking into consideration the fact that the basalt in this district
has reverse N.R.M. in general, the said negative anomaly of dip-angle
seems to be caused by this anomalous magnetization. If this view-point
is taken, it is likely that the basaltic roeks welled up near the 259




Part 3.] Geomagnetic Anomalies in the Vicinity of Gembudo. 285

N

Fig. 3. Distribution of magnetic dip-angle.

meter-triangular point and flowed down to the lower regions.

The results of the experiments on the magnetic properties of the
rock samples made by the Geophysical Institute of Tokyo University
are shown in Figs. 9 and 10®. It is made clear that the reverse N.R.M.
is not due to the self-reversal of thermo-remanent magnetization because

3) T. NAGATA, S. AKIMOTO, S. UYEDA, K. Momose and E. Asami, Tech. Comm.
Palacomagnetism, Xth Assembly, ATME, Rome (1954), 29.
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Table II.
Natural remanent magnetization of rock-samples.
. . . Intensity

Sample No. | Locality Decli. Dip in 10~ emut/g Rock
IY 53110201 | #%#50r4675 | N63.6W | 27.8 down 7 Augite hypersthene

02 | Zif S36.4E | 86.4 up 10 Olivine basalt

03 | 7"17EW S33.0W | 11.8 up 10 ”

04 | LR SI1.1W | 24.4 up 19 "

05 | #F it S09.6W | 45.9 up 24 "

06 ZUIJJﬁﬁ N76.9W 40.1 down 8 ”r

07 | pHIR S29.4W | 40.8 up 4 ”

08 | ks S09.2W | 50.1 up 6 "

09 " 520.6W | 36.8 up 14 "

10 | LAY | S86.0W | 55.0 up 17 "

11 " S50.4W | 87.2 up 10 o

12 | BREGITES | ST0.9W | 60.6 down 1 Augite-hypersthene
SA 52072822 | ZEWRAA L S19.9W | 75.0 up 7 Olivine basalt

2b ” S20.0W | 34.9 up 14 ”

03 | ZTRIAR S14.7E | 84.1 up 9 "

05 | iRt | SI2.7W | 42.0 up 12 "

M1 | %A 880 W [49 up 16 "

M7 ” S44 W |57 up 57 »

the changes of saturated T.R.M. (J,) with temperature are normal as
shown in Fig. 9. Though the rocks seem to have received no geologieal
changes, their N.R.M.s are not always due to the T.R.M. since there is
no similarity between the decay modes of N.R.M. (J») and saturated
T.R.M. (J;.) and the ratioes J, to J;, are rather small. Moreover, Curie
point of rock-forming ferromagnetic mineral is very low as shown in
Fig. 10. That is to say, the rock from Gembuds does not seem to be
a very reliable tool for palacomagnetism at the present stage.

3. Conclusion.

The relation between reverse natural remanent magnetization of
the rocks from Gembudé and geomagnetic anomaly in the vieinity of the
place was studied. The writer could roughly determine the negative
anomaly area which is closely related to the reverse N.R.M. though the

4) T. NAGATA, S. UvEDA and S. AKIMOTO, Journ. Geomag. Geoel., 4 (1952), 22,
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(b) Normal N.R.M. (IY53110206)

Fig. 9. Changes of N.R.M. (J,,) and saturated T.R.M. (Jr;) with temperature.
———— N.R.M. decay mode

(a) Reverse N.R.M.

~~~~~~~~~~~~~~~~~~~ T.R.M. decay mode

' T emulg ] Jre emalg \ Tl Tre
a) 1.41 x10-3 2.76 %103 0.51
b) 1.74%10-3 8.58x10-3 0.20

(After the Geophysical Institute of Tokyo University)
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Fig. 10. Chang‘és of saturation magnetization (J;) with temperature of
rock-forming ferromagnetic mineral.
o : Cooling e : Heating
(After the Geophysical Institute of Tokyo University)
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origin of the reverse magnetization is still not clear. From the view-
point of palaeomagnetism, the rocks from Gembuds do not seem to be
useful because their N.R.M.s are not always due to the normal thermo-
remanent magnetization.

In concluding, the writer wishes to express his hearty thanks to Dr.
T. Rikitake, Prof. T. Nagata, Mr. S. Akimoto and Mr. S. Uyeda for
their helpful advices and criticisms. The writer’s sincere thanks are also
due to Mr. N. Kawai of Kyoto University and Messrs. J. Ossaka and
H. Mukaiyama of Tokyo University for their geological informations
on Gembudo.

2l. TRIFAALOUSIEME € 2 D LB O R
WEmERT A IR

LEE 2 ORI CHATH 2 RS, =0 ERED RIS TEETH 5. O
TR T ARSI 2 SR B 12w, 1958 4F 11 J7, /NBHIRE RS % FANT, ZEUH IR
AP ZIT - 7o, AIFICUERR12 242D, =0 HRIE A % W L 1z,

PO HIER IS0 R MWREEICas 1T 2 RIS DR R A B 2T 5 &, TRAOE
B HHRERCEIIE, BT U S EEILA A PHE v A, BIEEQBRENCS VT, =0

RER AN T 5 & 5 T 3.




II. YOKOYAMA.] [Bull. Earthq. Res. Inst., Vol. XXXII, Pl. XXXI.]

Fig. 4. The scene of Gembuda. FFig. 5. The place where the rock
samples No. 02 and No. 04 were taken.
(Gembuda)

[

Fig. 6. The place where the rock Fig. 7. The place where the rock
sample No. 07 was taken. (Igaya) sample No. 09 was taken. (Kamiyama)




