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Fig. 1. Records of strain steps accompanied by earthquakes.
(a) Earthquake of central part of Gifu prefecture.
(b) Earthquake of off Nemuro, Hokkaido.
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Fig. 2. Changes of strain and discharged water from the observational
gallery before and after the earthquakes.
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Fig. 3. Strain accumulation at Inuyama Crustal Movement Observatory.
Precipitation and discharged water are also indicated.
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Table 2. Principél strains obtained from strain steps

Principal strain € &2 Azimuth of &
X 10-8 x10-8
Central part of Gifu + 1.5 —13.7 N 2.3°E
Off Nemuro + 1.1 - 1.9 N 85.7°E
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Off Nemuro + 8.0 — 2.0 N 84.1°W

THD, oG, step BIUILHEMCREEEETOL 0 LEODFTLIVWEH LD
T h D, BT, HEERCAE S BT X - TREXT L, RS0 Y b
b, FOWMEEEL L TRELCRMT LD step BRBlbh2 T2 THD.
CHITFD ¥ ¥ strain step ZFUFICH AT Z LR L, &WENCEENRISE LS
LDOTHDH, COZORMBIEE LT, #=xrohEloxgitichh, WgELbh
B, O ECKEE WA T D ETHLDTHH. TRETOWVL DM
71y, 0TS b DIENDTH D, ThHBD I BT hOMEHITII D00 L
A, BIfEOL ZALTLLHRE Lisbay, =, Z0HEEE L TR,

Hi— DT » T, IR TG AT SN2 LM & LT, EELRkDD L
Table 2 B0 X 512l %. FOBOMRINE LTI -> T &, Fig. 2 FTCrRLE
I it T ), ThHbbIEE BT OFHD R TH ~7cDh, INHEEE
IYORCIRA U, T ERETEAIR Lie S BEMITHACEOME X LT LD
Tfbd LT 5, &2 AT2IENOL L5 ET U 1967 459 J 13 iz /R MM Lie,
FOIEO LTI » TE U B by BRI LTEELRD, oM %
Fig. 4 TR L7205 WMEMIHCHULTWA, 202 L1k, MAoETHOSGE4<H
T AAIEO iz X B L DT, DEVEIZONIG LE D 27D TIRI\ & D
Surkbicrn, LA, VKEDBEEFEEVINT oM U 10 A 0T o & o o
fide s L, Bi—it, dEE—Tidio 2 BNE BN ot L~ LTna, < »
BAADH D DITH—TIRTOATH - T, b 3~4 AR LB
TLEY. Fr O -T2 Do step koA 5 & Table 2 T
B oflil e b, FOBHOMINEOTE Fig. 2 AR TBRO X 512k, 0ELLVLD
A, TTLAMD YA EZZ W02 D. 20X 5T, FEEHL &b HiZs D200 L
T4 ORI L) 5 B0 TH B, Ly, RRTBIAI LT, KEZ
{6 (FR) RS AN FIE Lo Sk g hai 7w A S, REBEO G L AT L
Cskabiofins Table 2 iZ7sLTdH b, Fig. 2 LTFIZRCRLA. 208G, KEZL
B I step ZB(kickt L io s A Tz Licb o iz L 5.

HTED & =5, WTFAREZLL D8 TRGT 2205, Tile LTI Lasisv,
$E T I RLLEEA o e RS i ke 3, BH L, =0T I o0nZE T
A5 EEELITE LTS, JOMEAY B LB lediTiE, LIV DTER



RILTEAR N 7 g BB dhibE —19694£ 9 59 H— Kbt Eic i 5=, =455 1247

NLETHD L, FHEWFTED | Pchiion
QLB D ANENR SNTH ’“ﬁ
BLES, —HTHRE VST "\
b, BRI HRREE - /

IOz LORIETH B, -
THITFAREDZELRBlioh 5 Dl
DLAHTD FZEVINETH

5, HeFE T e T AR,
MK S LT REZE LT LS L

DEZRDHRETHS S, T ’W“M\aixz\\ ‘o

BCEEL, YikoRIAZELL TXTYTTT?ﬁ%F%ﬁﬁﬁé/

LB E L ABREREIET S =T

WY SRTRY, ToZflotr

T4 Fig. 5 TRERTVS, & /x s o
< " ‘/\/\

DXyl &N, HEOPTD, j J\/\,\/\/

WaRIEE B ENNIEIRD, B AVAN

{], strain step DOffHITE L oy 7

1077 cdh 5, AROMERY

10" cgs D& T, TR Fig. 4. Abnormal strain change associated with
i ion. . 13, 1967.

SZEE L LT 10em e D ZEEA preciptation. A case of Sept 96

BHIUTFTD LD TH » TR LTHEB AL O Tikau,

4. # #

L= &l

Ll b, BT strain step & [AFHCHITK (BIFGK) EQZELH S hicZ LT
Bsi L, &t strain step 2350 ¥ F B HAL M L OnE I EWVD
ARSI L, BT oFZa A,

F1 XD TP WHIT LD T TR BRE DA EMZ iGN T 212 & ED D75,
LHIBIID XS IBRABRIMZ TWLSNETHD EHXD.

£ X W

W

1) fREEdE - SABS - EAE— - KEAR, 1970, IERUREHERC oW T, MR AaGE
A2, 62-67.

2)  JNRESE, 1989, EIRHINTLIOMLIG OMEOOTR oMM, HhEE 24 19, 217-225,

Press, F., 1965, Displacements, Strain, and Tilts at Teleseismic Distances, J. Geophys.
Res., 70, 2395-2412.

MrAAES, 1969, FAUENC BT AR AT i (1), STRBY SUFFERTRER 20 A, 109-117.

VA= - mEEF, 1969, ﬁ_L«-HD Strain Step 12T, JlHiFE4EE 15, €8-74,

fREEE - EatE— - B2, 1969, RN st 2 iy ZE Bk I, MihsEasE 14, 144-155,

AT —  BAIEE - AR, TS AR RSB (A1), WhEARE ().

BAREASHE, TR R, 1968, ShEEATEIIeATmeE 650, 24-26,

@

X329~




1248

BHRE— - AR - PRk

Mi~=R 663k150m
BHGHR L 0% EHR SR

Mo 2
K 3 AR U~Z R

fr 2 S ) 663k150m

m 1

0 TSR SR VNN SO
0 20 40 60 80 100

A3E 551689"50“&1 B M (&)
F Nod
4t

a A

w0

1 i 1 1 1 1 1 ! 1 1
0 20 40 60 80 100 120 580 600 620

434 58168
obsdyy & M (H)

X Na 5
s

1+

N

0 20 40 60
434F 5816R 9]150"&i B M (&)

WBRIAMY+KEoE®
(B tEmRs, LEREMcrs)

Fig. 5. Changes of underground water pressure accompanied by
aftershockes of the off Tokachi earthquake; after Railway Technical
‘Research Report No. 650 of the Railway Technical Research Institute,

Japan National Railways.
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71. Some Considerations on the Strain-Step associated with the
Earthquake of the Central Part of Gifu Prefecture,
September 9, 1969.

By Ryuichi SHICHI and Kumizi I1DA,

Inuyama Crustal Movement Observatory, Nagoya University
and
Tsuneo YAMAUCHI,

Department of Earth Sciences, Nagoya University.

A remarkable strain step was recorded by the strainmeter at the Inuyama Crustral
Movement Observatory which is located at a distance of about 48km from the epicenter
of the Gifu earthquake of September 9, 1969, with the magnitude of 6.6. At the same
time a rapid increase of discharged water in the observational gallery was also observed.
These phenomena were also observed at the time of the off Nemuro (Hokkaido) earth-
‘quake of August 12, 1969, with the magnitude of 7.8. In the case of the off Nemuro
earthquake the epicentral distance was about 1200 km.

These strain steps and the abnormal increase of discharged water at the time of
-earthquakes were taken into consideration for the analysis of the crustal deformation
accompanied by earthquakes and principal strains obtained from the calculations are
listed in Tables 1 and 2, respectively,




