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Observation of Crustal Deformation at Erimo in Hokkaido—1974—

By Minoru KASAHARA, Yasumori TANAKA and Izumi YOKOYAMA

Erimo Geophysical Observatory, Faculty of Science, Hokkaido University
(Received June 20, 1975)

This report is the serial report of the continuous observation of crustal deformation
at Erimo since 1971.

According to the observational data of the silica-tube extensometers and the water-
tube tiltmeters since the beginning of the observation, the following results are obtained :
the variation of linear strain in E_ag component, of which accumulation rate had been
larger than 107%/yr. till 1973, has decreased in 1974 approaching to the same level as the
other components which have changed with a rate of about 3 X10-7/yr. in average during
the last three years. The latter rate agrees in the order of magnitude with those of the
stationary tectonic strain and tilt in Japan. A peculiar mode of variations in the tilt and
strain rates related with the occurrence of the Earthquake off Nemuro Peninsula(M =7.4),
June 17th, 1973 is deduced from their secular variations after the filtering of annual chan-
ges. The earthquake occurred after the changes of direction in all the secular variations
of tilt and strain rates. Similar pattern was reported on the occurrence of the earthquake
in the central part of Gifu Prefecture, September 9th, 1969, at the Inuyama Crustal Defor-
mation Observatory.

The resurveys of the precise levels around the observatory were carried out by Geo-
graphical Survey Institute and the authors in September 1974 after the last survey in'1969.
The result shows that the area including the observatory and Erimo Cape inclined to the
N50°W-N80°W direction with 2.4 1077 rad./yr.. This tendency agrees with the resultant
tilt deduced from the continuous observation at the observatory during the recent 3 years,
that is, in N49°W direction with 3.5 X 107 rad./yr. .

From the third resurvey of the base-line network by the electro-optical means(Geodi-
meter 6A type) in 1974, it was found that any strain accumulation larger than the obser-
vational error was not progressing in this area during the last two years.
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Table 1. Monthly mean values of tilt and strain observed by the water-tube tilt-
meters and the silica-tube extensometers in 1974.
The value of the left and the right column in each component refer-
red to the value of the beginning of the observation and that of Jan-
uary 1974, respectively. Unit; 1x10 °rad. in tilt and 1x107°in strain.
+ ; NW down in T-AB,SW down in T-CD and extension in strain.
— ; NE down in T-AB,SE down in T-CD and contraction in strain.

MONTH T-AB T-CD E-AB E-CD E-EF

JAN. | +1637 0| 244 0 | -4998 0 | -1611 0| -73 0
FEB. +1508 | -129 | ~-380 ; -136 | -5019| - 21 | -1752 | -141 | -733 + 2
MAR. | +1363 | -274 | -583 | -339 | -5026| - 28 | -1916 | -305 | -750 ~15
APR. | +1601 | - 36 | -526 | -282 | -4786| +212 | -1645| - 34 | -831 ~96
MAY | +1702 | + 65 | -387 | -143 | -4783| +215 | -1311 | +300 | -761 ~26
JUN. | +1882 | +245 | -375 | -131 | -4836| +162 | -1185| +426 | -786 ~51

JUL. +1781 | +144 | -360 | -116 | -5176 | -178 | 1323 | +288 | -746 ~11
AUG. | +1638 | + 1 | -450 | -206 | -5435| -437 | -1590 | + 21 | ~702 ~33
SEP. +1736 | + 99 | -451 | -207 | -5437| -439 | -1662 | - 51 | -769 ~-34
OCT. | +1873 | +236 | -352 | —-108 | -5280| -282 | -1298 | +313 | -777 ~-42
NOV. | +1869 | +232 | -375 | -131 | -5361| -363 | -1223 | +388 | -732 +3
DEC. +1816 | +179 | -333 | - 89 | -5435| -437 | -1292 | +319 | -723 +12
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Fig. 1. Time variations of daily means observed by the silica-tube extensometers.
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Fig. 2. Time variations of tilts observed by the water-tube tiltmeters.
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Fig. 4. Time variations of daily means- Fig. 5. Daily variations (upper) and sec-
(a) dnd secular changes (b) ular changes (lower) in tilt ob-
in the three components of served by water-tube tiltmeters.
strain. Secular changes are obtained
Secular changes are calculated by the same processing as in
bymeans of running means over the Fig. 4.

365, 305 and 255 days to elimi-
nate the disturbances shorter
than a year. In order to check
the contribution of the strain
steps to the secular changes,
dotted lines are composed after
strain steps elimination and
solid lines include strain steps.
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Fig. 6. Time variations of strain
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Table 2. Results of the precise levels in 1969 and 1974 near the Erimo
Geophysical Observatory. Difference values are referred to

B.M. 8010.

B.M. 1969 1974 DIFFERENCE
8008 19.1574m 19.1527m — 4.7mm
8009 15.1562 15.1312 —25.0
8010 (FIXED) 18.1442 18.1442 0
8011 42.0642 42.0655 + 1.3
SF 245 81.0670 81.0800 +13.0
8014 50.7808 50.7734 — 74
ERM1 | e 30.2776 -
8016 26.7666 26.7701 + 3.5
15-097—002 28-9822 29.3939 '74 RESET
15—097—004 14-9092 14.9049 — 4.3
15-097—-006 53-2622 53.2652 + 3.0
15—097—008 14-8442 14.8489 + 4.7
15—-097—-010 55-7762 58.5191 '74 RESET
15—097-012 22-2722 22.2772 + 5.0
15—097—-014 24.7612 24.7741 +12.9
15—097-016 14.6702 14.6802 +10.0
15—097—018 7.8102 7.8168 + 6.6
15—097—020 6.4202 | 6.4429 +22.7
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Fig. 7. Levelling route (~[@~) and base-line network(solid line) in the
vicinity of the Erimo Geophysical Observatory.
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Fig. 9. Comparison between the result-

Fig. 8. Distribution of vertical displace- ant tilt by the levelling data
ment in mm referred to B.M.8010 and that by the continuous tilt-
during the interval 1969 to 1974. metric observation.
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lengths from the repeated
geodimetric surveys are
shown by equivalent strains.



SRR BPRST BRI OR

Table 3. Results of geodimetric surveys near the Erimo Geophysical

Observatory.
Base line Distance S.D. Difference Strain
F-S 1) 5464.709m 1mm omm _ %1078
2) 714 3 + 5 +0.9
3) .699 4 ~10 ~1.8
F-§ 3) 5341.623 10
N-S 1) 5325.103 2 0
2) 147 4 +44 +8.3
3) .143 4 +40 +7.5
N-§ 3) 5332.991 3
R-S 1) 7180.738 4 0
2) 742 5 -+ 4 +0.6
3) 741 4 + 3 +0.4
R-8 3) 7319.945 5
N-H 1) 3895.494 3 0
2) .488 6 -6 —~1.5
3) .509 5 +15 +3.9
R—N 1) 6739.726 3 0
2) .732 6 + 6 +0.9
3) 722 5 — 4 —0.6
R—-H 1) 4589.232 4 0
2) .233 9 + 1 +0.2
3) .240 4 + 8 +1.7
R-E 1) 4798.163 4 0
2) 192 5 +29 +6.1
3) 195 4 +32 +6.7
R-E' 3)  4808.997 13
H-E 1) 8189.258 6 0
2) .245 4 ~10 -1.2
3) 244 4 —14 -1.7
H-E' 3) 8200.227 5
N-E 2)" 11280.868 3 0
3) .856 3 —-12 -11
N-E 3) 11292.094 3

1)OCT.16,17.1972 2)OCT. 15, 16. 1973 3)OCT. 24, 25, 26. 1974
(+; extension, —;contraction)
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Fig.11. Distribution of the thermister-thermometers (denoted by the numer-
als) in the observation vault since Sept. 25th, 1974.



90 TR R BEPLETF ML R

1973 1974 high

TR

1972 1973

Fig.12, Time variations of the air temperature in the observation vault dur-
ing the period Sept. 1972 to Sept. 1974.
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Fig.13. Time variations of the air
temperature and the room
temperatures. Several points
in the observation vault
after the thermister thermo-
meters were rearranged on
Sept. 25th, 1974.
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