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82. Preseismic o HIEHiZL (1)
(196842 5 H14H ~19755F 2 F 28 )

AT HIIERT o B
(WWAIB5 429 3 9 HSFEL)

1. ¥ 2 W &

HIEHZEMbEl (YAMAZAKT (1968), (L% (1973)]) oFftElilic X - T, ZOflillEss
2721968 5 [ 22 & 1980 4R 8 H % T 12 sERTiClE st ZZTHBIAT (BT, 3 & v
53) THIH, ZEELE Lo AD coseismic DkHHIESIZ (LAF, coseismic Z{b&
W) 150 Bl b RATWA., & b D coseismic Z LEEEOIRHID S Dk,
HiEE (M7.9, 1968) DA THS.

WERie BT 5 2 b0 coseismic Zbiticis, M OREFHIL b & hic 4T LTHR
Rt preseismic OKMILIEFIZEE (LAF, preseismic ZEb&\5) ZHA TV 3
GBI EL HD. L Qe ABEOWH 2 BB BIEE A2 b 2R L HFNOnEE, AT
4 BEREIHT 2 SRS O ZH LR Blb LR (M6.9, 1974) 02D HiEd
preseismic ZE{kix. WHROHIBIZH © X v L& L L EFERFTHD ULk

(1974a, 1974b).

B ORERNL 2HOMICL, ¥ F TICRE LCHT O coseismic Z/LFREICIT,
preseismic Z8{b & LT DL B L DMV EETH TS, ThbDE(LIT DT,
T T R I BT I G LA =554, ¥ LD THET 2T -> Tuial,

AE, WERIC S\ TE B R coseismic ZEDOFEEANBOFLES oo oo & &, IR
THDTF VA ~&—> 25 A (U (1980)) A5 Lics &2 GheT, WEETO
WFF BT S coseismic ZHYLIGFIEE N T 5 preseismic BLOEF AR, =
Ot &z Uis IS 2L EF o inghit, 19681 5 B14H 7 H197564E 2 A28H I\ 519 T 4
Mo 290TH 5.

ZHBH29510 coseismic A LEREHIZEEh TV% preseismic BT 500
H R, T o @E LT JOPE T 1 M7.0, 1978) ook
SEWTEC Pk coseismic ZAEIIZ OV THA L LD EHE U TH S, O DODHE
T AES SR T, S E, 12 A2 & B b A 1778 digital high-pass
filter (UTF, 7448 —,03) X7, HIEHZED L B3 WPHE
Ak BRI S 2D B,

O FEREMIMEOY G, RL D 4 BN SR ¥ » TU s preseismic
AL 8, B RmRINAEC it L LFEXERmECSHE A&, AUL
5 I HEE DT R IRBU A L B i - .

4, 19685 B2 H19T5F 2 B F T it S i D295 coseismic ZE{kic>
WT, FROZTOOHEOE A EITS IR AL A LFER TR, 1760
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Preseismic D HIEHIZE(L D) 757

preseismic Zbi 55 & LWL ot bz 2o ITHIOZE R, FRliziowd
BHIRHOTEL Y HIC Lo T, S2O0HKRASTH I EATER.

AIPET R\ TIE, WEED coseismic ZLFEERD 2901k LV b DRLEN DL
it 7s preseismic ZLOITHIZ ThFhoSs, Hidbh e LTHT L & &b,
=R K4 T e preseismic Zifkiks L 0tF @ duration time (Tp) &e2uwTh
WS

2. Coseismic Z{LEff > 1= HBEOF—5

Table 1, X Xiah~7- X 51 T HEIC R SENBIEH, % TR Lic coseismic
ZLD30FI T BHED T —~ 2 THD. ZOF—2DB LD, K[EFTO MMIER
W wiSuntwa. Table 1 ofemnbA~, JHKk, @85S (Record No.), FER
(Date, Time), & (Longitude), #ir (Latitude), ~ 2 =%~ M), FERHEHE
(4), TdefriE (Epicentral location) % X Ot HIEHZ (L DGR Sl coseismic
Z4t (Coseismic resistivity change) o#itk (Polarity), HISiZEL=E (dp/p) &=
LTH5.

Table 1 2BH S L S dp/p OEME, HIEHHN () 221061, HIKHIK
W (=) BIBITHD. Thmb — ik + DIBIE 2RI Tnd T & b b, &
D coseismic ZEALEREE 290 D 7 AT

i3, AHEOEETLHD, Thb Ka
TEE L L85 preseismic L0117 S e
Bl&E A TS,

kb?ﬁﬁ%{t%ﬁ (AP/P) D F =K ®© M>10
13, Table Licm Lz &5 RRES e rats

1 25 L300 TRTDOYE, 13IF
107t TH5. ¥7- Table 1 » No. 13
o Coseismic resistivity changei, on
Instrument trouble (ELTH Y,
No. 13 » Polarity ¥ X0 dp/p %
RLTL.

No. 13 1, Table 1 L& ¢
<19724R.2 A29A IR & » 7o MT.0 ©
A& FMEE (E off Hachijo- £
jima) 12fE>5 coseismic ZE{LDFIE:
Ths. No. 13 OFRFL, OMWE

-@

(May 14,1988 ~Feb.30,1975)

Fig. 1. Epicentral location map of each

Wi yhE o 67 Hz B it 2kt earthquake shown in Table 1. Solid
» servo amplifier OFEIETF L circles indicate earthquakes which ac-
Cunietein, T L BRI L 2 50 companied a preseismic resistivity

change preceding the coseismic one
Lichotz. Lichi-T, 4%, K Aburatsubo is represented by A.
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HEDOTRTOEH S No. 18 OFHIRN LTR~<% 2 LicT 5.

Fig. 1 ix, Table 1 1=7R L7 coseismic Z5{k% k-7 No. 1 75 No. 30 % <030
PIOMEBEDRREARTHTHS. 2D Hb, & ITHEZD S BT D 2 IBR 2 kA L
T, BRAEZNZELTHS. 20 Fig. 1izkswT, M OB, SERMGE 4RSI
EABRCHT TS, COHADS L, RIEERTHEIDOSELTHLIO, @KLV en
=2, BHETHNS L H i preseismic Z LAY Bz 17 GO HIED F h Fh DR
ERTLOTHS. ZhEFFIOAH, ©, OF LU0, coseismic ZFt LiRE L7
ol D DI2FDHEDERME TH B, vk Fig. 1R Lic#5ix, Table 1R
LIeflis ERIG LT .

3. 74 1L 5—o Cut-off A (Te)

PRSI B L OPFEREITBO oD EMEIC £ -7 coseismic Eleraickbix
LT ORBOFEAM 1L, 1232 Lz 1@, 1S L D 5 AR E LTIl -7
Cllik: (1978)]). 4[EITT 7 » il TR 01k, ChE—HLELTIES S sic 1@,
IEE0 73, 167, 307303 KOMBRD LIS b 4B & Liz. FhZRDEEH b HIRH
ZAEDT — 2 L LTHARH- 1eR ik, BEHE T LS oM d 55, KL LT
coseismic ZEfba b & T A2 AR S LT 5. LT, 29 flORBFRFE
NP DFARIL -T2 F — 20k, REOHETL 200 Ll ki b 5.

FLERD DI~ 727 — 143, MASON (1963) w7 4 L 2 —DASIF — 2 &
Lic. SD7 4 A2~ koT, T TRETELIMOTHCET LT 4 BB 5Bl h
72 preseismic ZEfED & — VLT IR TV B, COEEA, 74 A% —0D cut-off
R (Te) ix, PHIHC KT 2 HEOEANZLI N EbDTAE L EhbEL T 6
TSI, 2D X S HIRGAE L O b AR - 1o T — 217 4 L X — %2t 5
FEBIVZD7 4 A2 =D OLTL, TTRRELTHEDT, oo TOHM
IRE IR ANE TS (UK (1974c, 1978) 1.

4E, 29010 coseismic ZALIIEZOVT, 7 4 A 2 —EhFBBAICYL, Lok
Binso cut-off FII (Te) % 6RER]EEDI. LosLoD 7 4 42 —% 29 Gn3ELRHH
T =rihd %G, Te ONEDEINC 7 4 L 2 ~DOH N HERE L 5L 00, &
N =20 2T, Te Dffik b5 EELFNTHI. o I, L5010
ZALNFETH D No. 24 OFFALEIHIED S D aRsda Fu 7o,

7 x—izst s Te offiv, 6 MA AL E LT, 285106 © 1 R
EZEZT, ThEho Te s s> s 12 —Whkks, hz 1Kol (Fig. 2)
L7,

Fig. 2 13, DEORERERTZOOMEOINTHS. ZORO FIFicRLE A IO L
DI, FLEFES 24 © original F—xTh b, EK0 4, 154y, 3043 L U454z it
LAY ED 7w oy 2 THD. A LBiFa 15520 F e, Mz, AN TR
ATH%. # 7 Fig. 2 © A o Lfficiy, original data & LT T7<, desteped
data LR LTdH 5. desteped data rit, WAWAAERIIESS s &bz fE -
T, HIEFIZEME OREF O AN T 1A DRIz < 588D over scale Bl & 2



Preseismic o HIEHZE(L (1)

A, ST 04TA ~
//
e
*\///I}\\\// No24

3
4H_ Decrease M=6.9
—— [Asz 1.2x107

May9.197¢
Increase 8h33m

B,FILTERD 08
LA
Tc:2h

TC:5h

A RN
/|
/

4
/N / P
y Ve T W”ﬂ\'\,\,

-gh //
o~ «/

// B LX\,/ giaN
/}

/M\\-/ m

v

Decrease [éf.)f:u 107t

T-h

4H

L Increase

Fig. 2. Effect of the present high-pass filtering

A The original record of resistivity changes read at every 15 min-

B:

utes for an earthquake (near S coast of Izu Peninsula in Table
1) of M 6.9 at 4=144km on May 9, 1974.
Filtered record. The cut-off period (Tc) of the digital high-pass
filter is shown on the left hand side of B.
The beginning of preseismic resistivity change and the occurrence

of the main shock are denoted by P and E, respectively. The dura-
tion time of preseismic resistivity change is defined by the time
interval from P to E. Resistivity decreases upwards in the present
and following figures.
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BT ORERAT 5 7EAET D IR IAE R TH S,

HEL O IS ZALFF OFEENE, 20 & LB W CEIW TS fE S L & bR B
FHALORAMZS 2 AE SR LTS, Sbic 2 OZED FicEEAIIE LT H 5
HEANDOFKDRE, BHOKIE - WL E WA WATRRBERIC 5L, e higig
HEHZECSZERE LTS, ThbDdo < b LRZMEo BRI F i hERZE b -
TVBLDLHELDR, &ORDIHET AL DRI & 5K & IR f F10R
T LB, over scale BEUTTIILCH 2~ 3 EBER LT 5. FOHEL, &
FSRBGI AT S 1T B AR ORI A & <BIR LTL 5.

DD RSN E NS over scale B4y, B, BB TEREROTEC
X TAIEI R TE Y, over scale FRDIDILFEI OITEMNE & i3 BT - Tk
TEOF IS/ B C Ly, COBL R UL, Hbic a0 ity i
BITRZBIAT 5 X 5WCTifET 5. over scale L&, B LCEGOEERTHSL HK
AOHRCH BRI, HEHo 1/6 ofEi&Ei 1243 % Ly over scale Btk 4 U%b
B EDKE R HARMA i, BIEE AL - Tuovele. & LI ES o msr
over scale BlGhtic\ - Bi& iz, Fig. 2 o A i3, original data FIEL TR 5.

Fig. 2 © A 1wy dp/p 13, 2iFo HEmmc 6o S RIZ LR TH b, Fomik
TRIERLTCH 5.

Fig. 2 wxi3% B 0 9D 7 4 L 5 ~HADORE, cut-off Fil (Te) Offit 2 R
POI0RHIE T, 9 EEL CE L Te ot b DTHB. =0 IKOEMN ST B L 5
i Te DIHIC LT, 7 4 A& —HBIaihic ) Biro T 20005,

Te=6 &, & Lic Fig. 2 © B bW 55k 5 T, TeAUNE D LT 1
BT = FTNTTe T Lie X VRS 7n - 7o preseismic ZEEO MR OBEL & IRIE O
BT B, KA Te wk & < LTAHIaiT 5 L BRIERA SIS LI E 7 1
=M bEREI .

Fig. 2 R Ll b, preseismic ZE(baFZIC T % HAY ClEE O HItHi 2 (batn
Be 7 4 v x —Find a4, Te OffE 6 FHEATYS &2 5.

Fig. 2 o A $X0° B ick\T, A OHIRHZLE (dp/p) 1z, B ® dp/p ©
1/3 DAY ~AicieoTh D, B 07 4 A& ~HIHOREKE S LCRSTL LTH 5.
¥ A & B ORI s E3iE0RER, P preseismic ZHEDMEE b R FRFR
REIEATTRLELDTH B,

4. Preseismic Z{kERLE-HEDF—%

Table 1 1277 L7296 coseismic 28 Ei24E (No. 13 ZE4b) 1=oWT, 3. 1ok
THNRFRIC LT, TREROGEN D HRIoTe F e 5107 4 2 & — il
3B, 178z &.$ preseismic ZH{bxHiH LT, Zh21TH ORIz L.

Table 2 1%, Zh 5D preseismic ZibaiR LAITRIOWEICEIT 55 — 4 Tho.
DFIT LI 1THIO R Dfesw B, 0 Fig. 1 o X b, 8 fHE0 L, ©, @
BLOOEZHCTURLTH S, ZD174ID preseismic ZELDIEICIT, AEIFE - 23 2
IR D HOERFE A & C, 1R 18 e 22 S I Bt Ao HR RS (M7.9, May 16, 1968)
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DidiE% No. 1 & LT, No. 7 ol B Iz (M6.6, Sept. 9, 1969) % X 0¢ No. 24
DR MHMER L, BARMECEE - % < OHEFMEBIT T LEEEEEA TY
H. 2O —if O EE I OWTL, T B#E LTHS (RIKITAKE and YAMAZAKI
(1969) 1.

Table 2 LB O &L, 17 FlD preseismic Z{bothF b DML, HIKHIH
() 46, D (=) Bflkcblrbhsd. o0 X5 R E{LEt oI
ke preseismic ZE ki, 19684E 5 a5 1975 2 A ¥ To# 7T £ DGz BT,
WIRHHA (=) THTE->TwD T Erde.

3Tz precursor time & LTHE LAz &4 55 2D preseismic ZE{kd kg AR
(duration time) Tp % Table 2 =L THB. Zhhb Tp offiy, FHiD T30
 BRWL O I0BHREEThLE &b b, o Tp offitz, »EcikNs
preseismic Z{LO=2DFCBFBLTWA L5 THAS.

Table 2 iR L7z & 51z, preseismic ZEfhiz % B % IR ZELER (dp/p), DK E
ik, WES L& oERSANITHAOLEEIMLT, 107 o3 —-5—Thh,
coseismic DHIRHIZMLR LITIERM UTHS.

5. Preseismic Z{t %R L7-0EFD17H]

Table 2 1=7% L= preseismic Z8{k 17 i original LHFOEFE L E = 1 b DEFH
Fhrth Te=6HfD 7 4 v 2 — %2 EXBHRES T LiIc—/ic Licd 0%
Figs. 3-19 =R

Thb1ITHORIz BT, Lifich s A 12, THFES T Lo original EHEDOELT
H5D. 2O AROEMATT TH S AAMK Lo Agalas, XEHWEOREREThER
WLTW5,

1T oK oFEic b5 B, Fig. 2 FAL X 51 A T L7 original 4R, 1B
B 02y, 154y, 3040k L OB E I~ e F —2D 7w o FTHDH. FhthtTho¥
DTFMeRZ L Cit, BOFEAIY ¥ — 21z, Te=6RHHD7 4 v &2 —&nll IR o 7
2y, FTHB, Thbo A B RBIVCEizhs P i, preseismic Z{Loihs b L&
2bhbs, B irEORERY T ThRTLOT, RHEMTTHE. 205 P
HRTRAIO S b, G L - T#bLTHB L Dk, preseismic Z(LA 2N L3 AL
FiHbh T4 D, Fild preseismic iz oW, RORM»BHZ EFELLNS
BETHS.

X Xz 7 X Bz, preseismic ZE{bo ik (Tp) 1k, ZhboBickswT, P
o B aBEic LT3 ns0% 1THRORASWLS L, Tp Otz
Tl e TV B,

AB kX0 C 0=Z@HEORKI KT AHMEORKOAr -3, A X BRI C o
SR LTh B, FRIERIEE (do/p) oL, ThZhoBizR L T &<
decrease F7zit increase THMA EHIMAEHLLTHD.

17@|® preseismic Zfkiz, FRFhOR»BLHE LM X 512 original FE#C BT

-

LEILHARE—VETLTVAS., EBITINDDIFIC 7 4 v X =T IERITT, &
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N [| e
? T —. No.1

-

M=19
- May 16,1968
9h48m

O 300km

[

Aburatsubo

A:
X:

Epicenter

RIGINL DATA
Nl
= e

M=79
May 16,1968
FILTERED DATA 8hd49m
N
T ®™
4H Decrease : AP .
7'= 0.4%x10
Increase

Fig. 3. An example (No. 1) of the resistivity change accompanied by an earthquake
(E off N Honshu in Table 1) of M 7.9 at 4=935km on May 16, 1968.
A : The original record (No. 1) of the resistivity change observed by the 67Hz
type resistivity variometer at Aburatsubo.
B: Original record of resistivity changes read at every 15 minutes for digital
filtering. )
C: The high-pass filtered data with cut-off period (Tc) of 6 hours.

The beginning of preseismic resistivity change and the occurrence of main
shock are denoted by P and E, respectively. The duration time of preseismic
resistivity change is defined by the time interval from P to E. Resistivity
decreases upward throughout the present and following figures.
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M=6.1
July 1,1968
19h45m

[
1’.._”
i

i

‘
' : I I 0 __300km
Decrease T o

1 -4
) ..[——12X10 . A : Aburatsubo
~i= Increase <
—gig.. SN . X : Epicenter
OESTEPED DATA
NS
= &
B P
¢
E
4
[7_ 1. 2x10 No.5
M=6.1

FILTERED DATA July 1,1968
NL S 19h45m
= ®©

Iy

[

(2

17

Decrease ,5'
4H -
[.A_P: 0.4x107*
E P
Increase

Fig. 4. An example (No. 5) of the resistivity change accompanied by an earthquake
(middle of Saitama Pref.) of M 6.1at 4=127km on July 1, 1968. The meaning
of A, B and C in the Figs. 4 to 19 are the same as in the Fig. 3.
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M=18
Aug.12,1969
6h27m

e Y

ﬂ 0 300km

] S

| " "Decrease
—

A : Aburatsubo

{Increase
X : Epicenter

P

DESTEPED DATA

No.6

M=78
FILTERED BATA Aug.12,1969
N6 6h27m
= ®&
4+ Decrease t é/,'-(,: 0.4x107*

P

Increase

Fig. 5.. An example (No. 6) of the resistivity change accompanied by an earth-
quake (E off Hokkaido) of M 7.8 at 4=1,409km on Aug. 12, 1969.




Sept.9,1967
14h 15m

v
’ o] 300km

o .

~ Decrease

Nrﬁease_,,@, .
e S N A P

A : Aburatsubo
o X2 Epi

DESTEPED DATA

T ™

7 No.7

FILTERED DATA M=6.6
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Fig. 6. An example (No. 7) of the resistivity change accompanied by an earth-
quake (middle of Gifu Pref.) of M 6.6 at 4=320km on Sept. 9, 1969.
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Fig. 7. An example (No. 8) of the resistivity change accompanied by an earth-
quake (off Ibaraki Pref.) of M 5.5 at 4=256km on Jan. 6, 1971.
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Fig. 8. An example (No. 9) of the resistivity change accompanied by an earth-

quake (Eastern Yamanashi Pref.) of M 5.3 at 4=100km on July 23, 1971.
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Fig. 9. An example (No. 10) of the resistivity change accompanied by an earth-
quake (off Erimomisaki) of M 7.0 at 4=1,004km on Aug. 2, 1971.
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Fig. 10. An example (No. 11) of the resistivity change accompanied with an
earthquake (Northwestern Chiba Pref.) of M 4.8 at 4=110km on Aug. 12,
1971.
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Fig. 11. An example (No. 15) of the resistivity change accompanied by an
earthquake (SW off Izu Peninsula) of M 5.5 at 4=174km on Oct. 6, 1972.
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Fig. 12. An example (No. 17) of the resistivity change accompanied by an
earthquake (E off Hachijojima) of M 7.2 at 4=337km on Dec. 4, 1972.
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Fig. 13. An example (No. 18) of the resistivity change accompanied by an
earthquake (Tokyo Bay) of M 4.9 at 4=66km on Mar. 27, 1973.
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Fig. 14. An example (No. 20) of the resistivity change accompanied by an
earthquake (near Choshi) of M 5.9 at 4=147km on Sept. 30, 1973.
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the resistivity change accompanied by an

Fig. 15. An example (No. 23) of
earthquake (E off Chiba Pref.) of M 6.1 at 4=160km on Mar. 3, 1974.
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Fig. 16. An example (No. 24) of the resistivity change accompanied by an
earthquake (near S Coast of Izu Peninsula) of M 6.9 at 4=144km on May
9, 1974.
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Fig. 17. An example (No. 27) of the resistivity change accompanied by an
earthquake (E off Hachijojima) of M 6.4 at 4=311km on Sept. 27, 1974.
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Fig. 18. An example (No. 28) of the resistivity change accompanied by an
earthquake (off Choshi) of M 6.1 at 4=215km on Nov. 16, 1974,
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Fig. 19. An example (No. 29) of the resistivity change accompanied by an
earthquake (S off Honshu) of M 7.6 at 4=673km on Nov. 30, 1974.
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DL, BRI B IR E D % — b, HETRT LI, BIE=208
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5. ORI LT, S%LMTED RIS EL D preseismic Z{LEHH LT 5
EV D FERER e Ay, HERHUZ i & B BERIEAL o R LT RE B O BEC o T B —
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6. =Z=DDHEICHTHHN D Preseismic Z{k
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\ D EFEz .

— Z O X 5z preseismic ZbD HlE KET
p 5L, ARG ET B 1T HOEER, TXT
Fig. 20. Three types of preseismic Fig. 20 o LIcZ 20D TR B Tk
resistivity change. The beginn- 3 7 Table 313, = DfFERLTH% , Table 3D

ing of preseismic resistivity
change is shows by P. EmbAENEER KOS5 RLTHD. T
7eiot, preseismic T IFHT 1, IR ICN, Zo=20Ech s ¥ i
Fg, v~/ =Fa—F M), BFEOES (D), fEREN (4), ZRAEER LU preseismic
ZlbothE b oM (polarity), = oikEiFH (Tp), ILEHIEILE dp/p), ZThT

NEALTH 5.

preseismic ZE(LOE 112 H iz g 5 idékt, 1THO5LE5HH D, FTOREHRZI
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B X No. 10 ogazzimihiZ (M7.0, 1971, Off Erimomisaki) 7¢ & iz o
HEAKEL, BREML F2 No. 5 » 127km W5 EI%% W T, 23 100km 75
1,000 km Ll Ed B 5@ \VIIEOH IS < BlbhTw5b. Bk, SEOHEDHSIC
L7 EOMIIE, SHILABREIS TG, Ui Lisdih, HEEO EfEkito
BN RIFICUT, M5 L, Blotscd REABREIAD 55 b, 15k
LT @ preseismic L& k- TIRZ 2 ThHA 5 HBED HIEH LB LED & & NT
BEIC/e b EFE 2 b s, B I HTizE % preseismic b BHT, HIEHIRD %<
441, I 7 1HITH 5.

preseismic ZEbOF M3, Fig. 20 wRk LT &L, BV LT, @ISERRE
HNCZALT 5 EBEZ B ETHD. ML HTULE HRBOFIL, 1THOLED > b
£ TIFL H5. Table 3 » Type I TRLA LS, BEFSIL 9, 17, 18, 20,23,
24,27,28% X U29TH . BICiHET 258805, RLEHERENSZELEEL LT
WAGNE, No. 18 0B ZUEME (M4.9, 1973, Tokyo Bay), [ U< No. 23 oFIEL
HHHE (M6.1, 1974, E off Chiba) ¥ Xt No. 24 o FTEEMHHE (M6.9, 1974,
Near S Coast of Izu Pen.)) o=-2>0845ThH5.

IO o—>0Kmix, Table 3 225 bave & 5B L, TRTHENRRY (—)
Lo THESTVWBZETHS. FRWTEOBLL, =2 =2F.~F M) 5~TEETH
b, BEREM (4) L3 100km ©d 0. R L—o0 fl4k L LT, No. 29 o
M7.6, 4=673km DTN D S.

preseismic A bDOMFHRERT (Tp) 13, BIKB IO &Y Table 3 wwRlLizT e 1
IREfi 2 B 108RT & CoMBI 5 5.

MM, Fig. 20ic3 L7 X 51z, preseismic Z{bD -2 % — 3, === coseismic ZF
B TE Y 25, 7 RTH2. oM HYTIEEHL, 1TH0>bRIALHL 3
BIL2v7cv. BBEHES 8, 11, ¥IV 1B IRbhs X5 EOEATE L2 % 30 4
Eo Tp iR+t 27 ., R0 {b%d, —>oD preseismic Zfb & #2 5= 2z FEI
WhITThawb. L L—E, BRELTIREERLRLDOTHADOT, ZRBMEFEEL
7z,

MM OHEE, 3T preseismic b iEdiM (+) THE->TW B2 &, <7
=F o — FOHIEHIINELS 5 2752 (55,4855 Thao &, MFRE (Tp) 2E <
WTNL0DREETHL LDZEDTHS.

LIl kD X 5 WiEEiZELEl @ 586% iz kit % preseismic kA =20z fyiticz &
1%, B ETHI968EN HIITHEE TOH T EMIC BT IR S ic—20r %
THbD. SOX5yTHBEYNE 5L, SHRICRT DENGEHOER & & ho
KERRIEESLWLWTHES S, LrLWbWwTFhic LTy, Zhbo preseismic ZF iz th
FThoMBEOFRBERIc KEEALTWAZ LRTETHSS5. 2hnbbu b bt
TR EDBRATARDZILENDHB EELBNSD.

7. Preseismic Z{EO#FiEERM (Tp) LEREH 4) LUV 5=Fa—F M)
HEH ORI A B IS preseismic LD E D OH P LHIEORERE %
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Fig. 21. The duration time (Tp) of Fig. 22. The duration time (Tp) of pre-
preseismic resistivity change as seismic resistivity change as plotted
plotted against the magnitude against the epicentral distance 4. M
(M). 4 indicates the epicentral indicates the earthquake magnitude.

distance.

T AP L OB, preseismic B boRkER (Tp) TH5. Tpix % T, &
h % precursory time-interval #7-i% precursor time & LT, LIEXLIXMEL 7
=F . —F (M) :oB@EE BT & [YAMAZAKI (19744, 1975a) .
WEFTORERERHESYE, Tplr~s=Fa— FRBERLTVWAH LI TLH DA, L
LIRS X » THRBIMD L RERTL RS LS THD. I DIVITHL
72 Tp oftiiz, Fig. 2 © A i Uk HIKHZ it original gt o b onb £H
DREREORIC L o THAR 1T —2THH, FT—2LOLOORERNBA-TD. &
AR LT, 40, KPETH~ITcTEc X b 2960 coseismic ZLitsED HRDALT
o preseismic Zfbic kT 5 Tp Offiiz, ThIVRPRBEOE T —F L2 5.
Fig. 21 i3, &, H LR % o170 preseismic Z{tititicksid 2 Tp L Th¥
NORFLELHEDN~ V=5 —F M) LOBFRERTRITHS. ZORIKETFS 3
BEONED, Thby, O, ®KIV® LT, Tp Of#kFiEH%Y > preseismic 28
bR LB a B RERC I - TRALT H 5. 22 To O, 4<200km ol
=, @z, 200km=4<400km oO#FE, Ok, 4=400km DWEOLhLEhOGEICE
5 Tp ThH5H. Fig. 21 »b, Tp & M EixBFERHS 2 X510 b ARz D0 Tkl
L. SHIETTCIRBE LTHAZEDRKRETFHE LT L.

Fig. 22 3, Fig. 21 o i thHs M oftbvic 4 ¥ AhikdoT, Tp & 4 &
ORGETTRTHD. ZORTE Fry P LECEY M OAFIRC L > TEDKHT
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LTHh3. Thbb, Fig. 22z C, 011 6.0>M=48, &1, 7.0>M=6.0, @i,
Mz70 o @HcH LTS MEOEELZ RLTHS. ZhHDOE »nb1~20FIMM:
HBLTH, Tp it MAaVpI VB G, MakElhsst Tp Lk EL Ik
L5 THD, e Tp i 4 R SHEBELTLS X5 h 2 B2 Tl e, K&
k1% preseismic Zk o fikgEER] (Tp) OHLE HHTHS. B0 Kicit, “hi
Tpth) & LTRLE.

8. Coseismic ZE{EDHDEDEF124

Table 1 127Kk L coseismic ZELEREED 29 ] (No. 18 #< Nos. 1~30) © 5%,
TECBARI7 4 &2 —DFHERNITCTL preseismic Zbx HIECR X 720 72 12010
Rt o E T hh T

hboiifiz, Nos. 2, 3, 4, 12, 14, 16, 19, 21, 22, 25, 26 % L 0800120 TH 5.
Table 4 iz Z h bOREFOMEEIT 55 — 2% Table 1 oL TR L.
| TFigs. 23-34 13, =107 Lie Figs. 3-19 0170 EA UL 512 1200F 0 i
original ;4D E L A, o A OREREE 04, 155, 304035 X 04540 g1z d6 U Tt
EHH>TTF =2 & LIfEDOTr o % B IO B 0oF—x1c Te=6ED7 4 v & —
ZhFIfER C RO T L h ERDRFEOEMCDWTE Lz, & oI2d izt
WTWBEE A X, E X0 dp/p 70812, TRTE &5 L Figs. 3-19 0 LR U
Thb. 205, dp/p DiDZ, 12HOFERFRDORIZENT, D LELTH D,
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T st
- l
=izt No2
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. L =0.ax107t
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M .
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Fig. 23. An example (No. 2) of coseismic resistivity change
without a conspicuous preseismic change. Earthquake (E
off Aomori Pref.) of M 7.5at 4=988km on May 16, 1963.
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Fig. 24. An example (No. 3) of coseismic resistivity change
without a conspicuous preseismic change. Earthquake (E
off N Honshu) of M 6.7 at 4=809km on May 17, 1968.
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Fig. 25. An example (No. 4) of coseismic resistivity change
without a conspicuous preseismic change. Earthquake
(off Iwate Pref.) of M 7.2 at 4=745km on June 12, 1968.



Preseismic DHIEHZEL 1) 787

No.z

M=52
Octntasn
1Wh18m

ST O .
a R

o /\//

— [e;= saxiet Motz
M=s2
Fume o el
a o 1onisn
e
Joen

v

el e S

Dectease [ar -

“ =

— ] [7,-.. 0.2x10
Increase

Fig. 26. An example (No. 12) of coseismic resistivity change
without a conspicuous preseismic change. Earthquake
(northern Chiba Pref.) of M 5.2at 4=157km on Oct. 11,
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17hom
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Fig. 27. An example (No. 14) of coseismic resistivity change
without a conspicuous preseismic change. Earthquake
(Fukui-Gifu border) of M 6.0 at 4=357Tkm on Aug. 31,
1972.
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Fig. 28. An example (No. 16) of coseismic resistivity change
without a conspicuous preseismic change. Earthquake
(northern Chiba Pref.) of M 5.1at 4=108km on Oct. 18,
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Fig. 29. An example (No. 19) of coseismic resistivity change
without a conspicuous preseismic change. Earthquake
(near Vladivostok) of M 7.8 at 4=1,423km on Sept. 29,

1973.
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Fig. 30. An example (No. 21) of coseismic resistivity change
without a conspicuous preseismic change. Earthquake
(near Choshi) of M 5.8 at 4=160km on Oct. 1, 1973.
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Fig. 31. " An example (No. 22) of coseismic resistivity change
without a conspicuous preseismic change. Earthquake
(southern Chiba Pref.) of M 5.0 at 4=83km on Dec. 22,
1973.
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Fig. 32. An example (No. 25) of coseismic resistivity change
without a conspicuous preseismic change. Earthquake
(near Hachijojima) of M 6.1 at 4=211 km on June 27, 1974.
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Fig. 33. An example (No. 26) of coseismic resistivity change
without a conspicuous preseismic change.

Earthquake
(SW Ibaraki Pref.) of M 5.8 at 4=132km on Aug. 4, 1974.
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Fig. 34. An example (No. 30) of coseismic resistivity change
without a conspicuous preseismic change. Earthquake
(northern Chiba Pref.) of M 5.4at 4=115km on Feb. 8,
1975.
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82. Preseismic Resistivity Changes Recorded
by the Resistivity Variometer (1)

(May 14, 1968~February 28, 1975)

By Yoshio YAMAZAKI,

Earthquake Research Institute, University of Tokyo.

An observation system for routine recording of the ground’s resistivity variation
was first established on May 14, 1968, by the writer at the Aburatsubo Crustal Defor.
mation Observatory (137°37'E, 85°09'N), on a coast of the Miura Peninsula, Kanagawa
Prefecture. Since then, the resistivity variometer developed by the writer has kept
continuous recording of the ground’s resistivity changes.

The measuring technique of the resistivity variometer is much the same as the so-
called four-electrode method, which is widely used for electrical prospecting. Four gra-
phite electrodes are buried in a vault with a 1.6 m intervals. A 67Hz alternating cur-
rent of 0.1A is sent into the ground through the two outer electrodes. The voltage
between the inner electrodes is cancelled by adjusting a variable resistor. When the
voltage deviates from the balanced state because of a resistivity change in the ground,
the deviation voltage is amplified by an amplifier and is supplied to a servomotor. The
motor drives a 100 2 resistor in such a way that the output voltage at the inner elec-
trode diminishes. The rotation angle of the motor is converted into a D.C. voltage by
a 10k potentiometer with a 4V mercury cell, and is recorded on a plotting recorder.

During the observation period from May 14, 1968 to February 28, 1975, 30 examples
of clear coseismic resistivity changes were recorded at remarkable earthquakes occurred
in and around Japan. The amplitude of coseismic resistivity changes recorded so far
seems to be closely correlated with the respective earthquake magnitude, the epicentral
distance from Aburatsubo, the earthquake mechanism, etc.

The polarity of coseismic changes are 10 increases and 19 decreases from earthquake
to earthquake. The amplitude of coseismic resistivity changes are of the order of 1074,
but differs with each earthquake. Among the listed earthquakes, several cases were
accompanied by some sort of preseismic resistivity changes and the duration times (Tp)
were of the order of a few hours.

The most typical examples are associated with the two earthquakes, one of M=7.9
(Tokachi-oki) at 4=935km on May 16, 1968, and the other of M=6.9 (Izu-Hanto-oki) at
A=144%km on May 9, 1974, respectively. The duration time (Tp) of preseismic resistivity
change for these 2 earthquakes is clearly shown as 2 hours and 4 hours, respectively,
showing the resistively decrease. ’

In order to emphasize the preseismic resistivity change more clearly, the long period
resistivity changes, mostly due to tidal loading, were eliminated by using a set of
numerical digital high-pass filter for each record of 29 coseismic resistivity changes.
A high-sensitivity component (H) on each record is read with an interval of 15 minutes
centered at the time of the earthquake over a period of 2 days. A high-pass filtration
procedure by Mason (1963), having a eut-off period (Tc) of 6 hours is then executed.
As a result, among 29 coseismic resistivity changes, 17 cases are clearly indicated as
preceding resisitivity changes about a few hours prior to each earthquake occurrence.

17 patterns of the preseismic resistivity changes are also classified into the follow-
ing three types, i.e., I, II and III.
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Type I:

A gradual change of the ground’s resistivity lead to a step-like coseismic change.
The record pattern shows a halfdome type on its upside down. These earthquakes are
characterized by a magnitude larger than 6.0, and by the long epicentral distance.
Record Nos. 1, 5, 6, 7 and 10 belong to this type. For example, No. 6 earthquake, that
occurred off east Hokkaido on August 12, 1969, is of the magnitude 7.8 and of the epi-
central distance 1,409 km.

Type II:

This type is characterized by more or less linear decrease in resistivity mostly fol-
lowed by step-like coseismic resistivity increase, thus forming a saw-tooth pattern.
Record Nos. 9, 17, 18, 20, 23, 24, 27, 28 and 29 belong to Type II. It could be em-
phasized that the porality of preseismic resistivity changes is decrease for all cases.

Type III:

A step-like change preceding the coseismic change. The duration time (Tp) is about
30 minutes. Record Nos. 8, 11 and 15 belong to Type III. The earthquakes of this type
are of the smaller magnitude and of an epicentral distance smaller than 260 km.

The preseismic resistivity change is extremely significant for the purpose of earth-
quake prediction. Neither the duration time (Tp) ranging from 0.5 to 10 hour nor the
three types (I, IT and III) of the preseismic resistivity change seem to have any correla-
tion with the earthquake magnitude or the epicentral distance, etc. Further studies of
the ground’s resistivity with multiple stations are most required at the present time.




