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OBSERVATIONS OF THE CRUSTAL MOVEMENT AT THE
MIYAZAKI CRUSTAL MOVEMENT OBSERVATORY. (1)

By Michio TAKADA, Tamotsu FURUZAWA, Shuzo TAKEMOTO,
Kensuke ONOUE, Masahiro TERAISHI and Yasumi SONODA.

Synopsis

For the purpose of investigating relations between crustal movements and the occurrence
of major earthquakes mainly in the Hyuganada, the Makimine Crustal Movement Observatory
was established in 1969. The Miyazaki Crustal Movement Observatory was established in
1974 after that, as part of the Research Project for Earthquake Prediction in Japan. Con-
tinuous observation of ground strains and tilts are being carried out with various instruments
at those Obervatories and observations of seismic activities are being carried out at the
Miyazaki Observatory.

Although, some kinds of observation commenced in Nov., 1976 in the Miyazaki Observa-
tory, due to the insufficient data, there are many problems remaining unsolved. In this
paper, presently, the observational results on the ground strain and tilt at the Miyazaki and
Makimine Crustal Movement Observatories, the relaiion between the change in the ground
strain and the amount of water discharged out of the observation vault due to rainfall, the
earthquake activity in the Hyuganada and vicinity of the Miyazaki Observatory and the like
are described.
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Fig. 1. Locations of the Miyazaki (MIY) and Makimine (MAK) Crustal Movement
Observatories.
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Fig. 2. Sketch-map of the Miyazaki Crustal Movement Observatory and arrangement
of instruments in the observation vault. The same marks are used as in
Table 1.
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Table 1. List of observing instruments.

MIYAZAKI OBSERVATORY

Observing instrument Mark Azimuth nglr]io%r Sensitivity Recording
N 46.5° W e .
E-1 Horizontal 38.45m | 6.5x10-%/mm | Photographic
N 43.5°E
E-2 Horizontal 4 ’ ”
N L5°W i
Super-Invar-Bar E-3 Horizontal 7 7 7
Extensometer
N 46.5° W _a
E-4 Horizontal 8.87Tm | 2.8x10-*/mm 7
N 43.5°E
E-5 Horizontal | 5897 ’ ’
E-V Vertical 8.87# 7 7
P. T.-1-A N-S EO‘ sec | 2.8x1072"/mm | Photographic
Tiltmeter with horizontal 3. 4x10-?"/digit| Digital
P. T.-1-B E-W ”
pendulum of Zgllner J—
. P. T.-2-A N-S 20.0 sec | 2.8x107*"/mm ”
suspension type 3.5x10-2"/digit 7
P. T.-2-B E-W Yy
W. T.-1 N 46.5° W | 45.69m (0. 045’//1/100mm| Direct reading
W. T.-1-A 0. 95/mm Photographic
1. 30y/digit Digital
W. T.-1-B 0.74p/mm 4
0. 99y/digit 4
W. T.-2 N 43.5°E 45.65 # 0. 045/1/100mm| Direct reading
W T.-2-A i 0.71y/mm Photographic
Waterlube tiltmeter 0. 954/digit Digital
W. T.-2-B 1. 05¢/mm G
1, 31p/digit 7
W. T.-3 N 1.5°W /| 63.17~ [0.033"/1/100mm| Direct reading
W. T.-3-A 0. 69u/mm Photographic
0. 87y/digit Digital
W. T.-3-B 0.57u/mm 7
0. 78y/digit 7
Short-period S. g S-1 E—SD 1.0 sec | 90kine/cm
Seismograph g P. §:§ B-W , ’
MAKIMINE OBSERVATORY
N 63.0° W .
- -8
Super-Invar-Bar - E-1 Horizontal 11.84m | 2.1x10-3/mm | Photographic
Extensometer 7 50 T
E-2 N 67' S°E 11.78 » Z I
! Horizontal
Tiltmeter wifth horizontal | P. T.-A N-S 14,9 sec | 5.2x10-%"/mm 4
pendulum of Zsllner R R g
suspension type P.T.-B E-W 15.0sec | 5.1x10-%"/mm y
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Fig. 3. Secular variations of ground-strains observed with extensometers (E-1~5, V), ground-
tilts observed with horizontal pendulum tiltmeters (P,-A.B, P,-A.B) and watertube
tiltmeters (WT-1. 2. 3), temperature in the observation vault, precipitations and earth-
quake activity in the region within 100km from the Miyazaki Observatory.
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Fig. 4. Secular variations in the monthly means or ground-strains (E-1~-5, V), ground-tilts’
(P,-A-B, P,-A.B: -horizontal pendulum tiltmeter, W-1~3: -watertube tiltmeter),

areal dilatation (S;.z Siss), volume dilatation (Vi) and daily precipitations.
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Fig. 6. Vector diagrams of secular variations of ground-tilts observed with
watertube tiltmeters.
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Fig. 10. Arrangement of inst-
ruments in the obser.
vation vault at the
Makimine Crustal Mo-
vement Observatory.
E-1. 2: -Super-invar-
bar extensometer PA,
PB : -Horizontal pen-
dulum tiltmeter.
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Fig. 11. Secular variations of ground-strains observed with extensometers (E1,E2) and ground-
tilts observed with horizontal pendulum tiltmeters (PA, PB, PE, PF) at Makimine.
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Fig. 12. Vector diagram of secular variation of
ground-tilt observed at Makimine.
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Fig. 14. Epicenters of earchquakes in the period Jan., 1977~Dec., 1978 determined by
the JMA, within about 100km from the Miyazaki Observatory.

Husic B LT3, Fig.13,14, kv S-P H128bF To#ER, BHHF LD 100km DIAOHISTREL
TVWBEEZIONS, ZOHIRTOMBEBORBEEZ/0H, S-P BI2BUROMED A JIORA DI
% Fig. 15 ICRT, X8, NhicEI T~/ =F a— F4 D EOMBORB ALY TR U, TOMIER
TRAETIHEREH I H1~2HTEEKELTOBRHREINERL LY, ZhitkT=/=Fa—F
4~5 OHBEOREFFERPBOE . TLRKITHBESREL TS, TORMKICEHCHEORIINI S &



76 HAMRFIRFER F25B-1 (8 54 4)

N
100
O 4.0sM <50
O so0sm<e60
© M 26.0
75—
SO
o
[o)
25+
o
o o] o
l¢] o] o l¢]
o] (o] [¢] 0O @ O o
o O [e} O 0 O o) 00 0® o0 o
J A J 0 D[ J A J 0 [}
A P ) o} E|A P U [ E
N R L T CIN R L T c
1977 1978

Fig. 15 Monthly numbers of earthquaker with P-S time less than 12.0 sec,
obseved at the Miyazaki Observatory.
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