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CRUSTAL MOVEMENTS RELATED TO THE SEISMIC
ACTIVITY IN A RESTRICTED AREA (5B)

Relation between the Seismic Activity
in the Northwestern Part of the Kinki District
and the Crustal Movements Observed
at the Ikuno Station

By Yutaka TANAKA, Makoto Kotzumi and Masaaki KATO

Synopsis

In the previous paper (5A), the peculiar mode of secular ground tilts observed at Ikuno was
noted. Namely, the directional turnings of tilting movements appeared twice, in 1956 and 1964,
and the shift of seismically active regions in the northwestern part of the Kinki district coincided
with those turnings.

After that, earthquakes began to occur in the zone passing east of Ikuno and extending from
the northeast to the southwest. This zone is parallel to the seismic zone of Yodogawa which has
been in action since 1964, and it seems that both zones belong to the same system from the view
point of geotectonics. So, it is possible therefore that directional turnings in gradual tilting move-
ments have not occured since 1964.

However, as epicenters of this series of earthquakes were very near to Ikuno, anomalous ground
tilt toward the northeast appeared from June, 1969 to April, 1970 and there remained a permanent
set of ground tilting.
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Fig. 1 (a) Topographic map, adits of the Tkuno mine (supplied by the Ikuno
mine) and position of the observational rooms.
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Fig. 1 (b) Underground map of the Ikuno mine (supplied by the Ikuno mine),
position of the observational rooms (I, II) and arrangement of
observational instruments (I).
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Table 1 Position of observational room.

Latitude |Longitude | Height | Depth Geol. Epoch of obs.

IKUNO 1 ~
Kanagase, Level 23 35°00” 447134°50702”|—157m | 727m | Tuff June 1913~

Cross-cut toward Kinsei Vein '
IKUNO 1T Oct. 1952~
Kanagase, Level 9 35°107997134°49°53” 178m | 322m | Tuff Apr. 1953

Cross-cut toward Koei Vein :
IKRUNO 111 . Jan. 1951~
Kanagase-Honko (Level 0) 35°09°34”(134°49°50” 380m 160m | Rhyolite pres. ent

Westward Cross-cut

Table 2 Observational Instruments.

Type of Instruments Direc. obs. Se/r/ls;;\:;lty Op térim‘ Period sec Epoch obs.
Silica tiltmeter of | N42.5°W-S842.5°E| 0.010 180 35 June 1943
horizontal pendulum l
type N47.5°E-S47.5°W; 0.010 180 35 Jan. 1947
Extensometer of Sassa length: Aug. 1943
I| type S87°E -N87°W | 1.04x10-® l
(Super-invar wire) 20m Jan. 1947
Super-invar tiltmeter | S45°E -N45°W | 0.025 190 22 Oct. 1951
of horizontal pendu- 1
lum type S45°W -N45°E | 0.025 190 22 Jan. 1953
o o Test
I dito S30°E -N30°W | 0.03 180 20 Oct. 1952
- _ B l
S60°W -NG60°E | 0.03 180 20 Apr. 1953
G | N70°W -S70°E | 0.018 200 25 Jan. 1951
l
D | N20°E -S20°W |0.018 200 25 Jan. 1971
ditto A W -E 0. 006 410 30 Feb. 1955
1
B N -8 0. 006 410 30 present
I
C W -E 0.012 400 20 Jan. 1971
l
D N -S§ 0.012 400 20 prezent
ditto E | N30°W -S30°E | 0.025 200 20 Jan. 1971
(DEC-A) l
F | N70°E -870°W | 0.025 200 20 present

ZHbo BAEDIE, BUBRBOHE L KEX Tables 1, 2 (TiR$TEEFVTH 5o
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Photo. 2 Record of ground tilts observed at ITkuno IIL
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Fig. 2 Upper: Variation of earth tidal amplitude observed at IKUNO IIL
Lower: Tilting diagram of the M;-component observed at Ikuno I
(left) and Ikuno III (right).
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Fig. 3 Geological map and cross sections of the Ikuno mine and the surrounding
neighborhood (supplied by the Ikuno mine).
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Fig. 4 Anomalous ground tilts and strain observed before and after the Tottori
Earthquake at IKUNO L
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Fig. 5 Secular ground tilts observed at IKUNO III
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Fig. 6 Vector diagram of ground tilts observed at IKUNO III (A, B).
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Fig. 7 Vector diagram of ground tilts observed at IKUNO III (C, D).
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Fig. 8 Variation of direction (6,) and change of total amount (¢,) of ground
tilts per a month at Tkuno IIIL
Upper: observational results by tiltmeter C and D.
Lower: observational results by tiltmeter A and B.
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Fig. 10 Mode of strain release by shallow earthquakes occurred in two different
seismic regions.
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at IKUNO I1I.
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