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ZOEERIT, EEMB TWARBCH S & &, EHoZtickid 550 OhEROZ%E
btk E, EEEHOBEE EH LWV LR ERL TV %5 [YAMAZAKI

(1965), (i (1969)1. ¥/ Uk 5 mERIL, bDE OPFREET L -» THHENDHLIT
% [BRACE et al. (1966, 1968, 1965), PARKHOMENKO (1967), PARKHOMENKO ef al.
(1960, 1963)]. % % TICFEHZDITIno T ¥ fo —HOENRBRERN DV H I LT,
EADREZGE X, ThbbERCbAEWENE LD TRIOSE, 3 LIERDL
AT 2 L b, COMEDLE LY, ERCHEER HR O — 2, HAEHE
REEDI, WEEREE AL/L, HEROE(RY do/p LTHE, ERERMERT
4p/o/AL/L Lg%,

ERTEMERIIK X YRR LD, AARMOBE L bOEREETHKRL
T AHEEEFOBHA LAERICK S it LT T TRl X ) i HifEER o fiZE
HBOKRNTE LS LD, 1074 HL0BEDEE 107 THoTh 1078 S HVLORUN
Ticie s &, 10t Pl lwiik+% [YAMAZARL (1966, 1974a), (L5 (1974c) 1.

W OETC L FEHREREREHERND B 2 L b LT, B hEREmT
KD BEEARILO PIFCE ¥ 2 THidn T % WHEkE 231 » & huic [RIKITAKE and
YAMAZARI (1967a), 7, UK (1967b) 1. % LTI @ BECIE Ul IR LG 2 4
£53B8%6 Ui [ILES (19672, 1968) 1. EE Cik Usd TSR 7n BRI 2 47 7% o o HUIK L
LT, HEEASE OEEEIWIC X B BT 2 Jt RO 2 b & LTEBb T & LT
L. Z OREIFA—HAOME S L X G L. 19674210 A5 5 11 Jiehlr
TDZ L T%H% [RIKITARE (1968) 1. #0#, Sk R S bl Bl &bl LicEk,
e Di: UDIIE T Ligds» TR AL 5 RIBIIEHOZBL B LI &b, bo
BRI B IS0 BAICE S RV, TCCHAET TEBTERE LT3
[RIKITAKE and YAMAZAKI (1969a, 1969b), il (1973, 1974b, 1974c) L.
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AR HZ LR OBF O LB O T, T L“CEB ’9, uufﬁi%@ﬁEZuEJ\_
3%, Fig. 1 3L OMRN©H 5.
HARHZALEHE RO ARSI OB T2 B, FOBNRZS) T CRIKEE, Houisiic
WETETH D, FTUENZTIGT
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Fig. 1. Block-diagram of the resistivity
variometer.
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PEFEAMN S, ST RO L) 2 M ETE 5 e v iz 5 &, BBIET~T
HEPPEE ORI X » CEIET 5. Zeiimhas 67 Hz o24m L, HHficik Servo-
motor 232D\ T\ %, Servo-motor [XAMD 2 KD EEEM (P, Py) wEEHE LT WD
BRI D AT v AR LD X5 DhicliE LT, & OEIEIIMNTEO AT EE R/
Cisn L HBITEET S, 107° QL /NS HEFIZbIC b & o BifRILERET 5.
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EEPPIROF I, B & UEOBIEAN DRI FA—EICH 5. MITSLiE Servo-
motor DFEENHTH 2O THNMEDOEENL, HERECHEEY 52 oy, BEAE R
< Servo-motor b o T Bk, HERNOANMEE BCBMmERS, SN ok
NE N5, :
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By 7o TG A BERE L7-Di3, 196845 B 14 HCH 5. =0 2 ARSI FHIHE May
16, 1968, M7.9) 732 Z b, MECH S KRR OB LR Lo TRE L [
R, kg (1970) 1.

MR L TR e & OB RNTESE 7 B Strain OB L Lic & W 5 a7
DH5H MR (1964), A, ZE (1969), fREs(1970), Fanst (1970) 1. & << 1969
£9 A9 Aok BRPEME (M6.6) iZX W\ LT, HALMICR T Strain 0%k
FEW LTS (MEFEOHENZEMLG TLiE L T5, No. 6), ZOZEORMLE
REEFECEIR LT, 2/ b O BIESY L b B D8N “F EBE, T2 &
B IRTWA [BRE (1973) 1. Lichio TEREMGERN O LT, KM L FH
Uk 5B LBER S 5137

ThH%. T 4P
MFETE b2l TR
T X B HEPUZE R, b l_‘ 2
+ 4 Hagi A LEr o iE#k No. L
1 270, #lokHHIRGZE Te
b 24 T L bl T
5. F4E No. 1 ofiskEx Earthquake
Fig. 2 i Lavd, Meois Fig. 2. A schematic record of the resistivity

_ change. Ap; resistivity change, ¢; Rise-time of the
VL, do; HRCH 5 RIIHIE  steplike change, T,; The precursory phenomena a
HOE (2-cm), v; IS few hours prior to the earthquake.

NS % & & O, 3k

b, Rise-time (1), Tp; #FED F LI FiEKBIG O 1=RefH] (KefE]) TH % [RIKITAKE
(1972), LilE (1974c) 1. L HAABEOEEL Wenner OUIEETH B0 5, 4o 11dH
¥ TCREFOELTHS.

Table 1 (LyEFD HIEHELE DV ¥ CREMEZEE LB OWTDET — £
THDH. FEOLEHD, sk No., FER, ME, RE, HED Magnitude (M), EiED
Hx (D), BREEWE (4), MBS RHMBIRIT 0 OZLER (do/p) 8 XORRAET
5.

Figs. 3a,3b i Tablel i % No.1 » 5 No. 20 ¥ TOWMFEDOLEDOE LK LOER
FELTHRECcHS (UK (1974b) ], Lo L ERE, H RERRECRHETH D
(H=5L), H & L 3@ UEER b rhZh T dh, HRE30B L Ths.
F AN D HEL LERRGC 25 mm AIEHEL LT3

Fig. 3a,3b oAfoMmXO Lo, A kiliEE XIWEOBRMBEEZEDLTHS,

MR AT ORI MARD 2 L7 D, BRIEREDE 5 MR X 5 IR OZ{LTH
5T, FOELIEDNT O E1T 5 7ediciy, TXTCOEHENFALT 4 0L h
TR SCHBECH-7cdbD s LT 4 OFFEETIUNERH S, WEHERZTRS 4%
b 100km & L, X6 do ik 4™ oAl TcHETA L0 E{KET S [WIDEMAN
and MAJOR (1967)]. Zhicd &SWCEHE Licili@Es b 4=100km kit %, MR
PES HBEIZEAL 40 100xm B L O L OB{LR (40/0) 100xm & T 5.
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Table 1. Data of each earthquake. M, D and 4 denote the magnitude, focal
depth and epicentral distance of the earthquake. Co-seismic resis-
tivity changes (4p/p).

Rec- . . . D 4 .

glréi‘ Date Time |Latitude|Longitude, M (km) | (km) dplp Locations
1| May 16,1968 9h49m | 40°44’N| 143°35'E| 7.9 0| 712 0.72x10~4+ B W
2 | May 16,1968 19 39 | 41 25 14251 |[7.5 40 | 725 0.24 ARG
3| June 12,1968 22 42 | 39 25 143 08 | 7.2 0| 568 0.56 " OF OB m
4| July 11,1968 19 45 | 35 59 13926 |6.1 50 96 1.10 B OE E g i
51 Aug. 12,1968 6 28 | 43 06 14811 7.8 50 | 1094 [0.57 Ik ¥ 75
6 | Sept. 9,1969 14 15 | 35 47 13704 |6.6 0| 205 0.8 i =A== 114
7| Jan. 6,1971 1504 | 36 24 14110 | 5.5 40 | 204 0.43 B/ 1=
8| July 23,1971 7 07 | 3533 138 58 | 5.3 10 76 (0.47 (A 1= R <14
91 Aug. 2197116 25 | 41 14 143 42 | 7.0 60 | 780 |0.10 Fa A
10 | Aug. 12,1971 402 | 35 45 140 05 | 4.8 60 | 66 (0.17 T REEJLTES
11| Oct. 11,1971 19 16 | 35 54 140 33 | 5.2 40 | 122 10.13 T % B 4k 5
12| Oct. 6,1972/ 20 31 | 34 24 13831 | 5.5 30 | 140 (0.12 (G e
13 | Oct., 18,1972 10 48 | 35 44 140 07 5.1 80 80 [0.18 T B E b 58
14 | Dec. 4,1972/ 19 16 | 33 12 14105 | 7.2 50 | 252 0.43 VANRS ' =0 iy )
15 | Mar, 27,1973/ 11 08 | 35 31 13956 |4.9 60 50 10.52 RO b B
16 | Sept. 29,1973 9 46 | 42 11 130 58 | 7.8 | 600 | 1109 [0.14 v I VFfiE
17 | Sept. 30,1973 15 18 | 35 39 140 40 5.9 50 | 116 [0.28 % F o
18 | Oct. 11,1973 23 16 | 35 37 140 48 | 5.8 60 | 116 |0.08 "
19 | Mar, 3,1974/ 13 51 | 356 140 8 6.1 40 | 119 (0.29 ”
20 | May 19,1974 833 | 34 34 138 48 6.9 10 | 100 0.48 7k E

Fig. 4 3 EoBEC - Tx iz 7 ry b Lich D TH B, #illlz Magnitude,
HEFE (40/0) 100km TH D, ZOMMBNZ DI Lik, WIS Ko RIsHZS bt
Magnitude FERIFMICER SR AL PETH 0, BECIBEG L [ILUG
(1973) 1.

4. FEXBMHMRICHS HEOXHIILIEHTE

AEOFERENBE (May 9, 1974, M6.9) 1“ff - T, MliEE 0 KM L Fig.
S DXL E &L > Tw5 [ (1974d) 1. FE4E2 5 Fig. 2 oA T LD Li-
HIXRD X 512ien, 4p=0.11Q-cm, 4do/p=0.48x10"%, =24y, Tp=4 5[4,

E3EORC - 8h3BBm 0L ohTH%, IEL YEW 0T AR THoORIRIL
BT LLTHD. Lichio TELDIRZ U &% H OB EH 3 (85 % D T, Rise-time
D T XN 2T S, FEIEE, WEMEOBSREBENMPYC X 5T bREL LT
B0, ZHICHE LICHWEORERELOIXCE DY LA bh 5 bk Fig. 5 0L fo P <Hh
%, FEGHEREOK4FHHEL, SAIHOHAMRI0HATHS, WED IO
RUIARHTZEL D F AL increase TH 5.
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MR A B OB HED % £
O, BB ERFELLENS
HEEXNR VBB [NR(1966),
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Fig. 4. Relative resistivity change normal-
ized at the distance of 100 km, (40/0) 100 xm, @S @
function of the magnitude.

FTTIRIhEZ LD LT3,
J 7, Nos. 1, 4,5,6,9
& S CHIRAYZ LA B &

BBHRETH 5.,
TERBAR X S e45ED
L BB X A EED
Z{kiigk (No. 20) 1%, @Wo
b L@y ZElobic P
EIfE 2 &, BiERBS 2 Bb
L TD TS, ZhAiEY
W RIBRRD 2, B D EGR L
DAHTDITIE, gk T

Fig. 5. A resistivity change at Aburatsubo which
- — i hquake of magnitude 6.9 on May
7 T D oD UE occurred with an earthq a3
& f: %o N Z) it 9, 1974 as recorded by High (H) and Low (L) sensiti-
BT HDUEND D, Lk vity channels of the resistivity variometer.

LM b o oidis

Figs. 3a,3b. The records (Nos. 1-20) of the resistivity change observed by the
resistivity variometer at Aburatsubo (A) for the respective earthquake.
Numerals indicate the record numbers listed in Table 1. Times of the earthquake

occurrences are shown with arrows.

Aburatsubo (A) and each epicenter are indicated

on the maps with a closed circle and a cross, respectively.
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Fig. 6. A numerically filtered result of the record of a resistivity change at
Aburatsubo which was observed with an earthquake of magnitude 6.9 on May 9,
1974. Ordinate scale was enlarged 12,5 times as large as abscissa scale compared

-with the original record.
A; A trace of original record. ‘
B; An out-put trace of the high-pass filter over A with a period 6 hours (7,=6h).

ROMBHSK TS », WHEEMPELIRETH S, Lo TIhi T L calid 3ic
i, BEFMCEELYREL, WEOARRIH L TEERCERTE X W

O JFER BRKOMEST T L BVWT w5 BRMRS & GRS Do uat s
TH5H MASON (1963) o High-pass filtering ‘¢ %. .

FERCAT R » e FIHIL S, Fig. 5 0iis No. 20) % 1240, 1R 5@,
EOHIR, #2 HEiChe o THRAIRD 2T/ » . ZO¥{E* 5 — # » LT High-pass
filter D AJE L, Cut-off A (Tc) 685Nz X v High-pass OGE% Uiz, e
IHEIRITHET BN« v 2 —0 IBM360/40 TH%, HEEREY TRy b LED
2Fig. 6 TH 5. o

Fig. 6 © A 3@EEHAMDETH v, Highpass filter 0FEANTLH 3. B ik
Te=6hour & L& EOBMEHIITH b, BIWEILIE T b X {2 T\%. Fig. 6 ®
HEETFELEIRM O 565, Bk 1/2.5 @& LTh s, R X » TEWEL
DRBRESh, BB L A DR D EMEN IR 4R 2 ZAnbH ook
Wz k5, ZREIRNELE 2B KOER S TH S,

Fig. 7 13 MASON o High-pass filter ® Tc=6hour ic3s; 245k ch 5. Ml
AR, REEnLE Db B,



129

Fig. 8 i MASON o filter %5 T » 7 LIEANBI & Mg cH %, Mok
Input, 1% Tc=6hour o & DM NIETH TH 5, Fig. 8 0L Fig. 6 OFFH
ghEE LN, b Fig. 5 off R EIMEEIC X 55& No. 20) Wi o7y,
BIERBLE AN s & e B D L F 1o D%, Step ZEbx Lk Tiud, MWELERELL
O NEE 1x Fig. 8 oo Output PHICLc & S BEELELIXT TH 5.
Uan B8l s Fig. 8 oM d 224 EbhTnd, ThEWvwehrx s &R
RO L EABEHLEENESE LT W 2 DT ETHY, 0 X 5BomHE
Wy RBEFOEE LTE
Z, b0, LTl Est 4
FINCYA AN

— v R 3 W < B D HR
v s E R BB o i,
CHETRZIbNAHBELLD
Step fy7e LN EE L&D Z
reErne, fiter olwHE 0 ——
N L T IRAF A
MBRENTE, SECENTL) —Te(h)

AT S EER 1% LT
N - - Fig. 7. A sample wave to check the response
X — ,lﬁL“)\, \"C

ELEXDORD. P characteristics of the high-pass filter with a cut-

EE BN OBRD IS HiRa il off period of 6 hours.
T LR TH h SHBROPITER
Fedinhd.

LaLoD X 5iniEd /\ Input
TR I THI
BRBLR O F L Haw T
5OILREARH S 5

L, Fig. 6 ® B 0 '\/\/_;Output__/ |
AR & LR | : s

%hihﬁ:ip b& "\O\ Fig. 8. Overall period response curve ‘of the high-
T, AIERAMIZE L& —28 pass filter with a cut-off period (7.) of 6 hours.

W 2T 4% 0
sz fo % 5, %7 High-pass filter % BT % X 5 HAERZL 2B R T 5 LEN
$5H5. B I9MOBFCOWTLE CHEAEE LTW5HA, 205 b2, ZOFEIC
T Fig. 6 ® B 0k 5 KEERERENTTNS, WITh oG floEsc T -
£ 5 FETH B, WEFHOEMTRE LTBRENOCBUI BT L2 LD L
TWwabadbihine,
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Fig. 9. A comparison of resistivity changes at two observation points,
Aburatsubo and Koura, which occurred with an earthquake of magnitude

5.5 on Oct. 6, 1972, as recorded by Hi
of the resistivity variometer.

gh (H) and Low (L} sensitivity channels

Left; Aburatsubo, Right; Koura.
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Fig, 10. The locations of two
observation points, Aburatsubo (A)
and Koura (K), and the epicenters of
two earthquakes which occurred in
1972 and 1974 are indicated on the map
with the closed circles and crosses,
respectively.

5 IERZME OBt W E bR UTh o
T, \Wwihd decrease <TH5H, SEIOFE
FEMHERC X 50 LR KHTH D & &
CEH Ly,

¥ 1972 SE DM X B IR OL LD
e A E THEO2 AT B LTR
&, BBITEINTHTR DITIT 2 dnds BT,
LD LMEE HE D RER -, Bz
THOBPBLFE DB AEIER I PN E
DLz X5, FHICHER Ui igsiZe st
TIEEE R CHERTH D, B> DI
RO 73Hz, THERLRE L.4m o
DR TH B, )

Fig. 10 12z, FHmBNAOME, &
XY 1972, 1974 HFEICEC » =20 HT
FEMEOHEOERY LDTRTHS. A
hE, K 3Filomsnssy 3. %



131
72 5.5 (1972) & 6.9 (1974) R EhLhMWEORRMEL </ =F . — FOETH S,

. B & KR o&

HIEPE LS O BFEIC X » C, R ERO BRSO EN Tt 7. L
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—A Resistivity Change at Aburatsubo Associated with the
Izu-Hanto-oki Earthquake of 1974.—

By Yoshio YAMAZAK],
Earthquake Research Institute.

A sensitive resistivity variometer developed by the writer, has been at work at
Aburatsubo, a near-shore station about 60 km south of Tokyo, since 1968, Up to May 9,
1974, twenty records of resistivity change have been obtained in association with the
occurrences of earthquakes. Those records indicate correlation with earthquake magni-
tude, epicentral distance and so on.

The major results have already been summarized by RIKITAKE and YAMAZAKI (1969a,
1969b) and YAMAZAKI (1974a).

At the Izu-Hanto-oki Earthquake on May 9, 1974, a vague indication of the forerunn-
ing change of resistivity was obtained at the same time as the change associated with
the main shock.

However, more detailed discussions on the precursory change in the apparent resis-
tivity must be made in future.

The writer thanks Mr. T. Takahashi at the Aburatsubo Crustal Movement Observa-
tory, Earthquake Research Institute, for his sincere cooperation on the present study.



