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Observation of Crustal Deformation at
Erimo in Hokkaido —1971—

By Minoru KasaHARA, Yasumori TANAKA
and Izumi YokovyaMA

Erimo Geophysical Observatory, Faculty of Science, Hokkaido University
(Received Apr. 28, 1972)

The Erimo Geophysical Observatory was established in April 1971, for the purpose
of studying the relations between crustal deformation and earthquake occurrence. The
observation consists of the continuous one at the observation gallery and the local
geodetic surveys at surrounding area including Erimo Cape. The observation gallery is
dug in a hill near the sea, about 600 m in distance, and has the total length of about
160 m. Main instruments installed in the gallery are 2 components of water-tube tilt-
meters of 30 m long, 3 components of silica-tube extensometers of 30 m long, 2 compo-
nents of horizontal pendulums of Ishimoto type and 4 transducers of an electromagnetic
seismograph.

The local geodetic network contains the route of precise levels of the Geographical
Survey Institute and several base-lines connecting the triangulation points and other base
points around the observatory. The local geodetic survey will be repeated every year
or 2 years.

The continuous observation of crustal deformation by the tiltmeters and the exten-
someters has been carried out since the middle of 1971. In this paper the results of
the observation during the year of 1971 are reported.

For a while after the beginning of the observation, the tilt of the ground behaved
in complexity but at the end of 1971 it began to take the north-downward direction.
This tendency agrees with the results obtained by the past resurveys of the precise
levels in this region. The variations in linear strain, especially in Esg-and Egp-compo-
nents, observed during the 5 months may be regarded as artificial disturbances, i.e.
some aftereffects due to cutting of the gallery and to contraction of its wall concrete.

All components in linear strain have been found to change remarkably with water-
discharge from the gallery. In future, we hope, it may be possible to eliminate quan-
titatively the effect due to water-discharge.
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The deformations of the ground caused by the ocean tides are clearly recorded by
the extensometers as well as by the tiltmeters, because of the situation of the observ-
atory near the sea. The resultant tilt amounts to 0.04 seconds of arc in southwest-
direction by one meter rise of sea level and, in this case, the maximum principal strain
amounts to an extension of 1.88X10°7 in S70°W direction. This direction is perpen-
dicular to the coast line near the observatory.

In this observation period, many strain steps accompaning the earthquakes were
registered by the extensometers. Typical examples are those caused by the main shock
(M =70) of the Off Erimo Cape Earthquake of Aug. 2 and one of its aftershocks (M =
5.8). Detailed discussion about the strain steps will be made in the near future.
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Photo. I. An outside view of the Erimo Geophysical Observatory.
On the left side of the observatory there is the entrance
of the observation gallery.
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Fig. 1. Arrangement of the instruments in the observation gallery.
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Table 1. Constants of the instruments.

Instrument Symbel Azimuth |Recording methodj Sensitivity
Ean N 45° W Digital 1.8x10-%mm
ql 1 ECD N 450 E » b
ollica~-tube extensometer
Err E-W »”» »
i and 9.0X10-9/mm
Wat be 4l Tan N 45°'W Direct reading 0.0067''/micron
ater-tube tiltmeter
Tep N45°E ” "
Horizontal pendulum HT N-S Optical in
tiltmeter E-W preparation
Period Component Magnification
. . 1.58 Z G000
Electromagnetic .
. NS Optical
seismograph
LW
3.58 Z

TSR, A 26 mm, PYE 2
mm, RXZ2m OFEF 5 K& HEL
O0mELELicbor Vv, BHSE LT
ML 2 AT, BRSO HE 7 0
T AR & o T\ B BEHRE
DId, BB DOERNR R R w4 2
o X =& =K TS 2 Bh b
Lol Cnb, EBiL, ZdDv4
O A=A = ERE -4 —CHRETE 5

L5 LTH Y, Wishin LRt Eo iz Photo. 11. Free end of a silica-tube extensometer.
BOBENTRE - T\n5b. T, H Left side; equipment of absolute measurement.
e n ) S Right side; sensor and calibrating apparatus.
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B X AHEMRR, RS v E, s 30m v Sl o TR LR S
LbOTHDLNG, ZhBRAD L 0 BRI EN A2 RETIEDOTHD K2\, Fig.2
R & S fe Rl A X B HNAS R & IR T 5 B B B, Fig. 2 KR SR oK EERARE,
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Fig. 2. Levelling route (~[*]~) and base-line network (solid line)
set in the vicinity of the Erimo Geophysical Observatory.
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B'C
Fig. 3. Daily variation in Tag and Tcp component of the tilts
observed by water-tube tiltmeters. Solid lines show the
running mean for successive 5 days.
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Fig. 4. Vector diagram of ground tilt observed by the
water-tube tiltmeters.
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BIRBABBEELIRCOARERLBOREVL8AZHIORTHciE & oz b HIRFHE M=
7.0) iz X % Strain step TH 5. BREHSH100km THo . Z OB, Egr MRS — L
7 b LTI, AHE 225 00 5 X i ikE (M=5.8) Th Strain step AR I D T,
WEDENBHE L T2TH 5B, #EHE, Esp K5 & Eop B/ @ Strain step O
MNZ2ZODWMETRA L THoFE, KRTOBACLZ2WEH M1 DI o0EN R R
T THD LHTETESEND, LEMCH TS Exe 5O Strain step D28 2 S OHE
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100 cess.

Discharge

1971,
Fig. 5. Upper; daily variation in the 3 components of strain
observed by the silica-tube extensometers.

Lower; water-discharge from the observation gallery
and daily amount of precipitation.

IR LTCR UL THDE L TRDELDTH S, Fig.61c, 2 0o0MEIH7r 5 Strain step OFL
FOlkgs L. Table2ic, ZOFHAMOEREMCHEEZRLTHS. ARLARTHEN
WEE LT 50, HEEeneT (LHE) 5 X WRmRIET ORI S\ TARE - RETH
B HASEELTWADEFIG LT WS, FEEOMEYEDT, ZOFFERDDEICLED
Strain step BMRBIE N TV B D, ThE2DWTRIRCHEMCH T2 TFETH%.
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Fig. 6. Examples of the records of strain steps accompaning the
earthquakes. Main shock; M=7.0, Aftershock; M=5.8

Table 2. Strain steps accompaning the earthquakes.

Earthquake
Component Main shock Aftershock
Aug. 2, 16827m, M=7.0 | Aug. 2, 22800m, M =5.8
N 45°W (Ean) —1.3x10-7 +3.1x10-°
N45°E (Ecp) —1.1%10-7 +26%10-9
E-wW (EEr) (—9.1x10-7 +2.2x10-8

2T, BFRPOEB A BEN N DTRB L, Eas 1%, Eco WO O—FH7ofE 4 o4
A TH B OB Enr L, 9 AFHE I DO L > TETW5%. Eas B, Eop
BAdke, 11 AHE TOEFHREIIED TRKE V&2 5. £ LTIk UCIgBmE
LTS, Shid, W - g (1971) 25, GRS ZEHBNITC S W TERf LT 5%
5, FUAARE R ) - MUESOAANBEC IS Ot 25 L
EAO LERPOEENE - T 5A, ZhitFig. 6 O FHiegy Lichips b oBEKE
BIVABREOELLLUENTRSL L, BAEL I VERCHARODD 2 b5 KM -
R WA (1969) W X B &, RIUHBEBERNTC KT 2 Lo ki, BRE X D A
KEOBILE EHLDTHGWHEMERT L vbhtnwd, Z0Z LB LT, BxdBWED
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tube extensometers and ocean tides at
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Fig. 8. Left; relation between changes in linear
strain and those in sea level.
Right; principal strains and their axes
affected by 1m rise of sea level.
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Fig. 10. Relation hetween changes in tilt
7 Fig. 10 TH 5. HEEAERAIOHHIEL and those in sea level.
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