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Observation of Crustal Deformation at
Erimo in Hokkaido — 1972 —

By Minoru Kasanara, Yasumori TANAKA
and Izumi Yokovama
Erimo Geophysical Observatory, Faculty of Science, Hokkaido University

(Received May 31, 1973)

This paper is a progress report concerning the continuous observation of crustal
deformation at Erimo.

According to the observation by water-tube tiltmeters, the tilt of the ground has
taken the north-west-downward direction with a constant rate of 1X107® rad./year. By
the analysis of the variation in linear strain accumulated since the end of 1971, it is
found that the direction of principal strain of contraction agrees with that of the tilt
of the ground and its accumulation rate is about 5X107%/year. This rate, however, is
too large as an ordinary deformation and the ground is even now suffering from arti-
ficial disturbances. The changes of the tilt of the ground caused by the change of
water-discharge from the gallery are observed by water-tube tiltmeters as well as
extensometers. It is found out that the ground tilts towards the westdownward in
case of the increasing water-discharge and towards the east-downward in case of the
decreasing one. The resultant tilt observed by horizontal pendulum tiltmeters amounts
to 0.093 second of arc in S30°W direction by one meter’s rise of the sea level. This
direction and the amount are consistent with the results obtained by the water-tube
tiltmeters.
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Table 1. Constants of the instruments.

Instrument Symbol Azimuth Recording method Sensitivity
E-AB N45°W analogic recording 1.8X10-%mm

Silica-tube E-CD N45°E i ”

extensometer E-EF E-wW ” ”
and
9.0X10-%mm

Water-tube T-AB N45°W direct reading 0.0067"//micron
tiltmeter T-CD N45°E " ”

Horizontal HT-NS N-S optical recording 0.019”/mm (T=34.9 sec)
pendulum HT-EW E-W ” 0.021”/mm (T=33.5sec)
tiltmeter (optical length: 1m)

Thermometer T analogic recording 0.05°C/cm

7o, 926 AXLHINEED BRRESXMBL L. BEZCIy— I 22 —-%2HnTuw
L. F—3IAX—-ORFEEEERELCSHETRBL LS. SHFEIRA—MSAC8FETEH
BLA, FRIMALEEHTCRE L THNREEOEMNSMAbn ok T35 FET
»5.

L. 8 5 & 2

1. RERMFICKS LB OBRR



20 bk B MR E B BR—1972— 91

KEEMEFIC LV EONAEF — 22 BB C, 197146 AR5 1972412 Ak E CoOHE
REEAL DT %, Fig. 1 EIIRL Th . fiviix, BFPEED S BMOBEFHEET, X
WL, FhomTFEETHB. Table 21, 1971486 A 15 Hwii#t & Uiz EHflia Rl
TH%. Fig.1 T, HEANELOBRNERE 0BEER 57D, MIABKEDOAELY
ALTH5.

500°%8

8 Joflof 11 12 1 2, 3 4 5 7 8 Jo 10 1|1z

Discharge

Fig. 1. Time variations of the tilt observed by T-AB and T-CD components
of water-tube tiltmeters and water-discharge from the observation
gallery.

thin line: running average for successive five days.
bold line: average of ten days’ values of the running average for
successive five days.
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Table 2. Observed values by water-tube tiltmeters referred to the
value of June 15, 1971. The value is the average of ten
days’ values of the running average for successive five days.

(unit: 1X10-2 second of arc, negative sign: NW up for T-AB
and SW up for T-CD)

Date T-AB T-CD Date T-AB T-CD
1972 Jan. 5 14.59 —3.97

15 16.11 —2.93

25 14.20 —-3.71

Feb. 5 15.15 —4.75

15 16.92 —2.96

25 16.82 —1.61

Mar. 5 19.81 —1.52

15 19.01 —2.87

25 21.11 —3.94

Apr. 5 22.94 —3.91

15 22.81 —2.97

25 22.62 —2.55

May 5 20.02 —3.06

15 19.50 —5.10

25 23.18 —3.88

June 5 21.49 —3.30

1971 June 15 0.00 0.00 15 21.53 —4.18
25 —2.69 0.17 25 22.24 —3.30
July 5 —-1.19 5.94 July 5 22.69 —2.76
15 4.33 4.82 15 23.55 —2.37

25 2.84 0.69 25 22.77 —1.46

Aug. 5 1.23 —4.55 Aug. 5 21.33 0.59
15 1.26 —2.08 15 19.92 —0.14

25 7.67 —4.64 25 19.12 —0.58
Sept. 5 7.68 —0.28 Sept. 5 18.65 —1.58
15 10.60 1.21 15 21.44 —0.35

25 10.25 1.39 25 25.80 3.22
Oct. 5 11.40 0.92 Oct. 5 27.08 2.10
15 11.52 141 15 26.80 2.69

25 11.48 1.81 25 27.23 1.77
Nov. 5 12.26 1.81 Nov. 5 28.60 1.23
15 10.99 —0.29 15 28.62 2.59

25 9.57 —1.46 25 30.12 2.56
Dec. 5 12.05 0.99 Dec. 5 31.94 1.84
15 12.70 —0.96 15 30.24 0.68

25 13.41 —2.62 25 29.38 —0.51
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Fig. 2. Vector diagram of the ground tilt observed by water-tube
tiltmeters from June 15, 1971 to December 20, 1972.
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Fig. 4. Daily variation in the three components of strain observed
by the silica-tube extensometers and water-discharge from
the observation gallery.
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Table 3. Daily mean of hourly values of contraction observed by
silica-tube extensometers referred to the value of August
2, 1971.

(unit: 1X10-%, negative sign: contraction)

Date E-AB E-CD  E-EF Date E-AB E-CD  E-EF
1972 Jan. 1 ~177 —121  —019

11 ~192  —135 —016

21 —203  —146 =012

Feb. 1 —212 —158  —0.09

11 ~219 =170  —0.07

21 ~193  —1l4d  —017

Mar. 1 ~190 —138  —021

11 —221  —145  —013

21 ~241  —168  —0325

Apr. 1 ~231  —161 —0.24

11 ~221 —148  —026

21 ~216 —141  —023

May 1 ~242 =147  —0.20

11 —262 =169  —022

21 —270  —179  —027

June 1 —270  —166  —036

11 —284  —168  —036

21 | (~289) (—176) —0.43

July 1 ~297 —182  —053

11 ~260  —158  —046

21 ~320 —168  —043

1971 Aug. 2 0.00 0.00 0.00 Aug. 1 —344  —183  —039
11 —030 =015 —0.10 11 —358  —193  —037
21 —046  —042  —031 21 —367 =204 —037
Sept. 1 —056  —047  —033 Sept. 1 —377 =211  —036
11 —066  —057  —0.39 il —384  —217  —037
21 —075 =052  —04l 21 —341 —179  —050
Oct. 1 —109 —080  —04l Oct. 1 ~357  —164  —0.49
11 —099  —051  —032 11 ~360 —158  —049
21 —124  —072  —033 21 ~380 —173  —048
Nov. 1 —092  —064  —037 Nov. 1 —373 —172 —048
11 —145 —081  —029 11 ~359  —160  —051
21 —166 —106 —023 21 —368  —162  —057
Dec. 1 —174 —122  —024 Dec. 1 ~336  —138  —0.69
11 —161 —112  —023 11 —391  —151  —062
21 —171 -118  —028 21 ~38 —155 —063
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Fig. 5. Secular variations in the strain observed by the silica-tube extensometers,

reduced to the condition at which the water-discharge from the observation
gallery is 75 cc/sec.
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Photo 1. Examples of the records of horizontal pendulum tiltmeters.

upper: E-W component, lower: N-S component.
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