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20. Preseismic @ IikinzEil Q)
(1975423 B 1 A ~19824: 7 A31H)

wiEpgen L B R K

(FRFRER4E 3 122 A 1)

1. ¥ 2 M &

PO AR eI A oA S B ENAT (AT, I &\ 5) kil LT s 2 Ik Zs
{bz} (YAMAZAKI (1967, 1968)) »31968<E5 Al4H» H19754E 2 H28H ot - i
#21 7= coseismic o kHibIEHIZEL (LAF, coseismic ZE{b &%) 129 THB. &
DI HNAT IR AL DI TESATBLS & H \ s 5 N ¥ preseismic o AMBIIKHZEL (DT,
preseismic Z5{b &\ 5) 1THl% & A TH b, preseismic Z{ba il LicEliaix, #59%
e h. =0 preseismic Zbiz, FOLO 2 —VviRI-T, BIE=208 (I, I
m o ehsds E2HELTHS QL (1980b, 1981) 7.

1980 4R 72 BT P TE (M6.7, 16 h 22m, June 29, 1980) fk 5 itfE (No. 53
(A, B)) iz, I XOEILZHTIEE S preseismic ZbnBlbhich, T0oHH
No. 53A DGO LZ=20MIz 5 TUTEL AW LLWIVELE 42 5 box-car x4 7D
preseismic ZE{L23R X hae (LK. 1980c¢).

AT 1983 45 3 ABE, BIZHEAMT v A~ x ~J5k UL, 1980a) iz X %t
AT » T B. SR & - T 197545 3 A 1 HA 519824 7 ASLH % Tizilidd Tt
< EgEEE i coseismic ZE{biL, 30mIDIBIEC L 5356 (2ACiRb o) THZ, TD
Sl 4+ % preseismic ZE{EiE, 13EOBEOEAOROLTH (2 RATELO) T
b5,

3BElo coseismic ZEboifkdnz & Ehb preseismic Z{La i 5T, FC
A E TS (M6.9, 1974) o coseismic ZHERRERIC OV TR AT Ik LUk, 1974)
LACAUTHD. SRR EIFRAE 0, 15, 30, 045 L), 165 Lk
I - 7o F — & i< cut-off i) (Te) 6 Mo digital high-pass filter (AT, 7 4 4%
—rn3) BT, ok T e, s~ TRTHOTH 5.

Coseismie ZELERsFic o\ T 200 F A D 12, GRS 5 Zedizoun
T, EEE B EDI2 S ETH - redd, FE0EE, Thk 4E016) T L AT L.

RIBETRNTIE, BlEo X5 esiiteR el LTRT &30 preseismic 28
fbofkmsi (Ty) =27 =5-—F M) LBV THHBENS.
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1
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2. Coseismic Z{LZRLIZHMBEDT -4

JiHd

Table 1 1%, ARMETHANT 235610 coseismic ZE{baff - 2S5 7 — &
ThHbH. TOIBHBROVWTOTF—20BLboll, SEFO MTMEAR] ks

TWw5.

Table 1 nZEnbhH~, K,

Table 1.

e (Record No.), % (Component), FEM
(Date, Time), #Jf (Longitude), #ifr (Latitude), =7 =5 . — ¥ (M), EEOE

List of 30 earthquakes which accompanied coseismic resistivity
distance of each earthquake, respectively.

Record No. pggglr;t Date Time L(Z%’:?rllsttl)lde %ﬁ?ﬁg}?)e M
31 A Mar. 30, 1975 4h 57m| 140°06’ | 36°10’ | 5.4
32 A Apr. 2, 1975 17 44 | 140 47 33 42 5.8
33 LA Apr. 26, 1975 12 14 | 141 19 39 34 5.2
34 A Aug. 12, 1975 23 22 | 138 12 31 57 6.9
35 A June 16, 1976 7 36 | 139 00 35 30 5.5
36 A Feb. 19, 1977 5 51 | 140 57 33 22 5.7
37 A June 22, 1977 16 11 | 140 32 35 27 5.0
38 A Oct. 5, 1977 0 39 | 139 52 36 08 5.4
39 A Jan. 14, 1978 12 24 | 139 15 34 46 7.0
40 A Feb. 20, 1978 13 37 | 14212 38 45 6.7
41 A Mar. 20, 1978 19 24 | 139 53 36 05 5.5
42 A Apr. 7, 1978 8 30 | 141 22 35 03 6.1
43 A June 12, 1978 17 14 | 142 10 38 09 7.4
44 A Aug. 13, 1978 22 23 | 140 03 35 38 4.7
45 A Sept. 19, 1978 5 44 | 140 08 34 12 5.0
46(A,B) ' A,B | Dec. 3, 1978 22 16 | 139 11 34 53 5.4
47 A May 21, 1979 23 87 | 140 31 35 54 5.2
48 [ A July 11, 1979 10 58 | 141 19 36 36 5.9
49 LA Aug. 12, 1979 16 13 | 140 23 34 55 5.7
50 COA Oct. 28, 1979 11 30 | 140 45 35 07 5.5
51 A Mar. 12, 1980 12 22 | 140 31 34 57 5.6
52 A May 8, 1980 17 03 | 140 27 34 81 5.7
53(A.B) A,B | June 29, 1980 16 22 | 139 14 34 55 6.7
54(A.B) A,B | Sept. 24, 1980 110 | 189 48 35 58 5.4
55(A, B) A,B | Sept. 25, 1980 2 54 | 140 13 35 31 6.1
56 A Jan. 19, 1981 317 | 142 58 38 36 7.0
57 A Apr. 13, 1981 12 04 | 14221 37 16 5.7
58 A Feb. 21, 1982 4018 | 141 24 33 42 6.7
59 A Mar. 21, 1982 11 32 | 142 36 42 06 7.3
60(A, B) A,B | July 23, 1982 23 23 | 14155 36 15 7.0
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X (D), FERiEHE (), 29 (Epicentral location) 5 X 7% coseismic 254t (Coseis-
mic resistivity change) ofi{h: (Polarity) & HIEHZ L®E (do/p) 2FHLThH%.

Table 1 ww/R3Z & ¢ No. 31~60 @ coseismic ZME35 D 5 %, FDILELDOTHH D
WAMHARTUEM (+) THE - TWBREIITH, IR (—) THE > T bE
XL, AT L0 1FThS. AW 1k, Record No. 59 ojjijf s
(M7.1, Mar. 21, 1982) o8& 0IEIRY 7 coseismic 25t (Fig. 38) Th 5. LHEE
D (A,B) oW, »&THMWT S,

changes. M, D and 4 denote the magnitude, focal depth and epicentral
Coseismic resistivity change
D (km) 4(km) Epicentral location
Polarity (dp/ o)
70 122 SW Ibaraki Pref. + 0.14 107
40 194 Near Hachijojima + 0.10
110 514 Central Iwate Pref. — 0.18
400 379 S off Chubu - 0.06
20 69 Eastern Yamanashi Pref. - 0.20
10 233 Near Hachijojima + 0.25
40 90 E off Chiba Pref. + 0.12
60 112 SW Ibaraki Pref. — 0.57
0 55 Near Oshima - 2.99
50 461 Off Miyagi Pref. — 0.18
60 107 SW Ibaraki Pref. + 0.12
30 160 E off Chiba Pref. — 0.48
40 404 Off Miyagi Pref. — 1.02
80 67 Northern Tokyo Bay — 0.40
80 116 S off Chiba Pref. + 0.10
20 50 Near Oshima B+A - B0.16 A 1.25
60 117 Chiba-Ibaraki Border + 0.12
40 223 Off Ibaraki Pref. + 0.52
50 75 S off Chiba Pref. + 1.14
90 104 E off Chiba Pref. + 0.75
80 85 S off Kanto + 0.41
60 104 S off Kanto + 1.44
10 44 Izu Pen. Region A+ B- A 3.00 B 0.18
80 93 Southern Kanto A+ B- A 0.15 B 0.10
80 69 SE Coast of Kanto %1— {% 8 %
0 486 E off Mid-Tohoku — 0.56
30 340 E off S Tohoku | - 0.10
0 230 Near Hachijojima ! - 1.81
10 815 Off Urakawa " ? 0.25
10 241 E off Tbarcki Pref. ? {3 (&350
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Coseismic ZE{b.o Heik#i 2ok (dp/p) DA — & =13, Table 1 R LizZ &< 107
Thb.

Pl EogEiir, 196845 A140 451975422 A28H ¥ ToMEm BT B R & X<
FWALTB (L. 1980b].

SRR S5V B MR ZE (b EE, 1980462 s 24 (A, B) X BaHfT v A — 2 —
FRDFEEIC - T 55, Table 1 127" X 512 coseismic ZboitiEo K
SME A BHDOLTHD. BRI -TiL, B RSCIEFEINIEELHS.

WisdiZe kit o A, B Ry oBERFIZET % 57 — # % Table 2 w3, BAEAD
THERIREIE, A B4 2.0m, B4 1.4m Th%. coseismic ZEkik A e Lik Lk
EEIN B B R0 iwv. chi BEMROEDLTHETHC LILTE
. SHBRoO—OOPIETS 5.

Fig. 1 13, 197543 § 1 A2 51981411730 H & collilE], AAMMECEZ -7 M=
5.0 DIFED 5 B, EEN S 4<600 km YT AMEOAR, ThZhoERE M OX
N X T, SHEORE 6.0>M=5.0 OF, 7.0>M=6.0 OH, M=7.0 OH) &

Table 2. The operation data for the present two component observation of
the earth’s resistivity at the Aburatsubo Crustal Movement Observatory.

Component 1 A B
Electrode direction in the vault ’ N20°E N74°W
Electrode distance in the vault [ 2.0mx3 1.4mx3

® 0 §0>MESD
® O 70>ME6D
®O M=10

Fig. 1. Epicenters of earthquakes with larger than magnitude
5.0, occurring within a distance of 600 km from Aburatsubo
(A) during a period from JMar. 1, 1975 to Nov. 30, 1981.
Solid circles indicate earthquakes which accompanied coseismic
resistivity change.
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T CRLTHD. COHHD 5B, coseismic B bz ilE TR LECE RO L, H
HomaB{EI OS5 LT, Thihe, @ ®OLLTRALTHS No. 31~567). i
72U 4>400km itz - 7c M=5.0 0ibE0BERITER LTH 5.

Fig. 1 @FZh%x 7w, b LEHEORINIIEZ2 THSL. “hx Mokl h=21K
SFBE, M=5.0 113, M=6.0 14, M=7.0 5 L4 5. o 182 0ED e, icil,
M4 7 5 2piEE (No. 44, M4.7, Aug. 13, 1978, HIm=EILH) % Lo No. 59 iy
itz (M7.3, Mar. 21, 1982) ofBRiciEs -7 M7 7 5 2odiE (M7.1, Jan. 23,
1981, 142°12'E, 42°25'N, 4=815km) 0= >DMEd & A TV 5.

Tig. 1 1wz, 19814128 1 H2» 5198247 B31H £ To i, BAMT R -7 M
>6.0 D=2oDFHFEOEREL LN ThHD No. 58~60). ZD=2DIFEcff5 co-
seismic ZE{LiL, WM LRSI TV 5.

AIFBRIBNTUL, TRTOER ICRICWT 3HED No. & TRUTH5.

3. Preseismic Z{bZHOIHROT—5%

Table 1 1z7% L7z No. 31~600 35 ffjod coseismic ZFLigstico\nT, T oZ{brdh
LIS e LA, 48804, 154y, 300k Lvdbyo 1B A 410, HAMRD %
fTlente. FREROLEND coseismic ZBEDF —x & LT #HAM - ok 31, L
Fo TSP OMETS BN, FAIE LT coseismic ZbE & Li-#I2 Ao 3 0
E L7,

CDEILTHRAI - T — 2 Oy, FEfamimE (M6.9, 1974) = 19784E
FE-KERERE (M7.0, 1978) 7t & d coseismic ZE{L DRI CIizBwWic 7 4 v
2 —DF (UK, 1978) #FoF F{HH LT, coseismic ZHLBFIELLT5E%E
% b s preseismic ZELD B &AL,

Table 3 12, Table 1 i=R"3 3540 coseismic B LGN OFAM T — 2T 7 4
R —E TR, preseismic ZEEAWIRAZ /s - o 13 BlOMEBE I DWTDTF — &2 T
H5.

ZDFEIB T, Record No. NgEoLoiditt, Table 2 ¥\ »T component A
ELTmLE A firoZ, Record No. oz A, B iMftwTwnsdoik, A, B
DL2WHATEFENHDHZ ER LT B, Lich - TI3EOME £~ T, 174D preseis-
mic 281t (A 1361, By 440 sfiianicz Liins.

Table 8 ® 5%, #4EFHE (Record No.) 7 5iEHA 7 (Epicentral location) %
D&M, WFhd Table 1 ERIELTWS. S DED preseismic Z7{k (Preseismic
resistivity change) offich 24 bothE b 2R TR Lo Lok (Polarity) i,

AR (1) 64U, MEEHEA (=) 11f&7%eh, (=) fias (4) fhckig b
Flh .z (=) FI2d () FhelbxTES a3 HiAL, 196845 F14 H~19754E
2 A 28 B oo MR, ihETCEI Lic preseismic ZE{k (1L, 1980b) 2375 Lic (—) 13
B, (+) 4BIERFMLTWS.

Preseismic ZE{b oAk (Duration time) T, %, 1/2~11 hour &as/c b Fofi
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°®

® 060>MZ50

® O 10>MZ60
€2 ®O M=

Fig. 2. Epicentral location map of earthquake show in Table
1. Solid circles indicate earthquakes which aceompanied
a preseismic resistivity change preceding the coseismic
one. Aburatsubo is represented by A.

BXIS <, Tp i preseismic ZE{L @l (type) WEAINTWBH X5 THS.

Preseismic ZMbo HIKHIZLR (dp/p)p DF+— £ =13 107" T, coseismic Z{LoD
F— X~ LBIERLTTHS.

Fig. 2 13, Table 1 i3 coseismic ZE{b% sk Lic30EOMEOTH % Fig. 1 &
RLLd5k, oMbz 352k, 3HHE 6.0>M=5.0 0F1, 7.0>M=6.0 OFHj,
M=7.0 OHl) OHEDTTRLTHD. =2DHEID 5 %, preseismic FibEfE- 7=
WEOBEROZL, AHOFEZELEIOLELT, ThEth 0,@8,® L LTEIILTHE,

Fig. 2 offihciz, BB O ZdER LeME{ 3 Ch D, hED ML A TRLT
H5.

4. Preseismic Z{k%ER L7528 17

Table 3 1z7R L7z preseismic ZML1TFH D Fh F I D REFIDO\\T, original it e =
hoofigtic Te=6 B0 7 4 v 2 =% R 2EHERFT I e—MicLicd ok
TFig. 3~19 @mR7.. .

ZOITR Oz ~C, AL Record No. Z& o original 25E0ZFE L, Bk Ao
original 2% EE 04y, 157, 300 B LU ECHAR - eTF —20D7r 4 b, C
B riRLicF—zi Te=6 D7 4 v 2 =T ERo 7w, FTHA.

1T A, BRIV C TRT3FEEONEIZERENREBEALTSS P I, preseismie
Hleothe b EFE 2R 5K, ERMEORIN L coseismic Z{LARTHRTHD, %
NERTHRMATTH S, WRCL-TE, PR2OUESLZEELLRBEANDD,
ZOBEIEP L THNE, ToOMBLEETRLTHA.

Table 3 1w/”$ preseismic Z{to#kEiME (Duration time, Tp) 1X, Zhb oK
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o AP -4
E [ P =1.2X10 No.32
§ SN N N N T T T T T TN T TR SN T NN NN TN O U N N 2N NN NN NS NN N1 § S SN NS TSNS VO SN NN T N W N N N Ms's
[ fFiLteren oaTA Apr.2,1975
| N0 3
TC= 6H A 194km
P P
- ] ]
1 !
ol N e
3 Decrease
e E 804 x107
Increase r

§ NS N O N S U N N N T T O N N O TN T TN S TN N N SO DN DO NN SN K UK 2NN MK 2 U U S SN 2NN BN NN B Y

Fig. 3. An example (No. 32) of the resistivity change accompanied by an earth-
quake (Near Hachijojima) of M 5.8 at J=194km on Apr. 2, 1975.
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= = —No.40
= == M6.7 =
—=—=0 1hour Feb.20,1978-45 — T
A= : s
'3 = _ll\
= ==
= =4 1
= == =P= : T :
- = Earthquake ===
S = S P e e ! P e ey B e i'r* : : A_461km
Increase 3 =iF = s e
| = T ==|%f=13x1 0“‘%‘
Decrease: = - L

NO. 40
T Tc= oH i
= P
I TR aP_, w10~
. FX10T Noao
lll|1]|VI|V!|__Y_!]|llllll!lll‘!|[|l!lI||!l[l|l M6‘7
FILTERED DATA Feb.20,1978
| No. 40 E
TC= 6H 4 A 461km
r Increase H
- L2138 107
Decrease r
g $ t p et ¢ ogo oy og3opog pttovoyoyopof gy oy oy v e v v vy ot fof (_y 9t p p v . p ¢ ? 1 ® .t p o1 ¢ .t ®t 1y

Tig. 4. An example (No. 40) of the resistivity change accompanied by an earth-
quake (Off Miyagi Pref ) of M 6.7 at 4=461km on Feb. 20, 1978.




486 e B i
= = = ——=No.42 —
= e M6.1 = =
—— 0 1hour == Apr.7,19785.~ — o 1S |
Al_h_\\"—"*\u = R ==
B e — i — e
' £
== == ] ==
= B : EE3
P
== 5TE y E S
Increase E A 160km
si= Earthquake3 - iy
== = 8P —13x107*
——— Decrease= = —— Lr . =
E
L Py ;
\
T AP_ 4
[f, =1.3x10 No.42
?llll'l"'|1llIIIII'Y'Y"YIIIIIY"["I""||IM6-1
i FILTERED DATA Apr.7,1978
| no. a2
1c= BH A 160km
I A
W\ ‘
C o ~
o A
Increase )
1
B 4H A 1.3 -
T F=gxa0mt P
Decrease
YI"]!Al!1!lllYll!I'Y"'!'"!llll!l"ll'||'||lllllll'

Fig. 5. An example (No. 42) of the resistivity change accompanied by an earth-
quake (E off Chiba Pref.) of M 6.1 at J=160km on Apr. 7, 1978.
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= Earthe

“Increase X

3

= Decreasez=
pohet

| No. s E
1C- BH ‘
A
:
I I'A_P_ -4
| 7 =10 X107 Noas
llll!IIIIAl!ll!?ll!ll""!!"ll]lll]ll!ll!ll‘M4.7
FILTERED DATA Aug.13,1978
| no. as E
TC- BH ‘ A 67km
I Increase :
4H ’ P P
Lo AP_ 1. 4
Decrease [ £ 3 x10
ll]II|||I|!lll""'VY"YIIY!YVY'I!YllV!'[l![llllllll

Fig. 6. An example (No. 44) of the resistivity change accompanied by an earth-
quake (Northern Tokyo Bay) of M 4.7 at 4=67km on Aug. 13, 1978.




488 Il Jr M

Increase :

-

AP

Foo—— -— -4
Z=26x10 No.46A
V|Yll"""[l|\|l[||1!'"-'Jllllill]lllllll|l|M5.4
( FILTERED CATA : E Dec.3,1978
| NC. 46-R ‘ ’
TC= BH A 50km
C 3 A
)
L}
Decrease P
SN L B bDP_26 ~4
= =5=-Xx10
Increase [f’ 3

Fig. 7. An example (No. ‘46A)V of the resistivity change accompanied by an
earthquake (Near Oshima) of M 5.4 at 4=50km on Deec. 3, 1978.
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Dec.3,1978-

No.46B
NS DR T N N S T N M5‘4
FILTERED DATA Dec.3,1978
| No. 45-8
TC= BH E A 50km
i Decrease ;
L LL] ap_13 -
I L=Fx107!
Increase P
§ NS SN SN DU NN TN N NN TN SN TS SN GH UNS NOU0 AN JNNN (VNN U NN TN SN N NN NN SN NN SN T N T T TN TN NS N TN N S N VNN NN U SN NN N U U S

Fig. 8. An example (No. 46B) of the resistivity change accompanied by an

earthquake (Near Oshima) of M 5.4 at 4=50km on Deec. 3, 1978.



s ey NoAg — ey e
E | S G |
E = =0 1hour M5.9 =
' =£ July 11,1978
_/’ — ~ )
=7, j=EEc f s 2
71— 1 ——
> 1 ~
It = =
TR ————
Decreas| T
v Earthquake
Increase
r P
]
| no. 4 ]
TC= 6H 1

L3

AP -4
[7—2.6 x10 NoA8
L e Wit U WS UG U S NS SN U TS T DU U T N N TN TN T S WY AN S N Y OO SN ST S A NN Ms.g

’- FILTERED DATR
NO. 48

P
L 1
|
\i

July 11,1979

TC= 6H A 223km

Decrease E

o 2P_26 —~4
=% X 10

Increase L £

) SUNS W N U U S N T N T T N N NS U O O SN JNL DL RN NG N K N AR N S SR G O . W A N N N TN TN D T O Y |

Fig. 9. An example (No. 48) of the resistivity change accompanied by an
earthquake (Off Ibaraki Pref.) of M 5.9 at 4=223km on July 11, 1979.
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=== e No.50
0 1hour M55
Y= Oct.2BA8T9 = ==

b |
¢
-
a

i |

i
== = :
A 1 =
] T
| -
= f
)
b= T
=Decrease Earthquake =A 104km
e LP_ 14 =4
=Increase L/’ =1.3x10 ===
NO. SO
[ 1c- sn
AP -
Lo S=1.3x107*
["’ ® Noso
'""1"'""""‘""'"“""""""""'*M5.5
FILTERED DATA 0Oct.28,1979
NB. SO
I Tc= e A 104km
i Decrease
T {A/"_E 4
- = X
Increase =3 x10
[ORN SR T TN SN LR LRSI SN TN 2 UG U0 S8 Uk S SR S UGl A S TG S S0 U TN SN T S UK TN S U A N SN O TS A S N G O G T N S s 2 |

Fig. 10. An example (No. 50) of the resistivity change accompanied by an
earthquake (E off Chiba Pref.) of M 5.5 at 4=104 km on Oct. 28, 1979.
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: —=—=No.51 g
0 _ n1 houz‘ M5.6
= o — " = Mar.12,19803

= E i
2 I =iE
I
! —
| —
P= =
= Earthquake ==
Decrease A 85km
: = — é_,f_ -
=! lncrease—%ﬁ; ] == [P =1.0 x10

IO, AP_ -4
[7——2.0 x10 No51
]ll!lllllllllllll!l!ll!l]lllIllllvtl!llllllllMs.s
FILTERED DATA Mar.12,1980
L NO. 51
TC=. 6H E A 85km
i Decrease p
o AP_2 -4
Increase [7-‘3 x10
lll'!l!lll!l|ll]'lllll!'V"ll|Il!lllllllll'l""""

Fig. 11. An example (No. 51) of the resistivity change accompanied by an

earthquake (S off Kanto) of M 5.6 at J=85km on Mar. 12, 1980.
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: 2 === —I==No.52
: : — = M57 :
My T
. } = _' - ==
1 = R ==
'
p =
Decrease = ATO_;:m:
AP ==
— ==1.0 x10
Increase = === | P 10 ) =
NO. 52
R E

B 4
1
P
4H -
Pt [%-’:2.0 x107¢ Nos52
||||(1vy||||||vv|unxt||1|1||1|||||r|||v11114_lMSJ
FILTERED DATA E May §,1980
N3, 52 ;
Tc= BH A 104km

o A
- ]
Decrease P
Foo— [ LP_2 —4
—_—= X
Increase F =3 x40

[N T T TN TSN TSN N OO T Y T T S NS SN T T J S W S O N S U S O A N IS N OO0 O U O O, . O O |

Fig. 12. An example (No. 52) of the resistivity change accompanied by an
earthquake (S off Kanto) of M 5.7 at 4=104km on May 8, 1980.
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Fig. 13. An example (No. 53A) of the resistivity change accompanied by an
earthquake (Izu Pen. Region) of M 6.7 at 4=44km on June 29, 1980.
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Fig. 14. An example (No. 53B) of the resistivity change accompanied by an
earthquake (Izu Pen. Region) of M 6.7 at 4=44km on June 29, 1980.
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Fig. 15. An example (No. 55A) of the resistivity change accompanied by an
earthquake (SE Coast of Kanto) of M 6.1 at 4=69km on Sept. 25, 1980.
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Fig. 16. An example (No. 55B) of the resistivity change accompanied by
an earthquake (SE Coast of Kanto) of M 6.1 at 4=69km on Sept. 25,
1980.
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Fig. 17. An example (No. 58) of the resistivity change accompanied by an
earthquake (Near Hachijojima) of M 6.7 at 4=230km on Feb. 21, 1982.
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Fig. 18. An example (No. 60A) of the resistivity change accompanied by an
earthquake (E off Ibaraki Pref.) of M 7.0 at 4=241 km on July 23, 1982.
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Fig. 19. An example (No. 60B) of the resistivity change accompanied by an
earthquake (E off Ibaraki Pref.) of M 7.0 at 4=241km on July 23,1982.
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BWTP2LE xTollilc h#EbIns.

Coseismic ZF{t ¥ I O preseismic ZE{Lo g ZEbofEitr, WTFhiRK ED T HI
{4137z decrease % 7:1% increase 12Xk b, MAFLIHIMEIHLLTHS.

17| preseismic ZE{kix, Fig. 3~19 & original Ftdt A IO Bz 4 v & —%
DT C Wb E ERFNRR o2 —VYHRLTHS. ThbDE
F X E R0, oL 1) (L, 1980b) TTTrRBR I E L, BIEZ20ITy
THide

5. Preseismic ZZ{kD=DDH

Fig. 3~19 1275 L7 preseismic ZE{kix No. 60A D X 512, 05 bhkd - ik
IR T, WEICHow LT, ARy b a 3 5 B X OG0 Bie %

Table 4. Three types (I, II and III) of preseismic resistivity change. M, D and 4 denote
the magnitude, focal depth and epicentral distance of each earthquake, respectively.

\ Preseismic resistivity change
Record D 4 . .
Type N M km) | (km Epicentral location . Duration |
0. ( ) ( ) 1 Polarlty time (Tp) ! (d{)/ﬂ)p
: B T
40 6.7 | 50 461 | Off Miyagi Pref. ! + 3.5 hour 0.38
46A : ‘ — 21/4 0.41
5.4 20 50 Near Oshima : ‘
I 46B ‘ ! - 51/2 0.36
60A 5 - 31/2 0.48
7.0, 10 241 E off Ibaraki Pref. ;
60B i - 31/2 0.21
! t
_ I S S ; T
32 5.8 40 194 ‘ Near Hachijojima ! — 5~11 0.28~0.04
44 4.7| 80 | 67 Northern Tokyo Bay -+ 11/4 0.25
\ i
5 | 55| 90 | 104 E off Chiba Pref. - 6 013
H i
51 5.6 80 85 ! S off Kanto — 1 0.13
52 5.7| 60 | 104 .S off Kanto — | 33/4~63/40.56~0.81
58 6.7 0 230 | Near Hachijojima + “ 8 1.24
42 6.1 30 160 E off Chiba Pref. + 1/2 0.14
48 5.9 40 223 Off Ibaraki Pref. - 1 : 0.05
I
55A ) ' ‘ : - 1 | 0.08
© 6.1 80 69 . SE Coast of Kanto
55B | | ‘ - 1/2 0.12
— - e N
53A ‘ 1/2~5 0.31~1.58
m, I i 6.7 10 45 | Tzu Pen. Region !
53B } + 3/4~5 0.08~0. 46
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Table 4 iwk\ Tk, 2 BHENIEK, preseismic ZELoF (Type), HEHE Record
No), =7=%.~F M), BHEOEE (D), Tl (4), 0@ (Epicentral loca-
tion) % X 0¥ preseismic 281k (preseismic resistivity change) Dt (Polarity), pre-
seismic Z:b.o kiR (Duration time) Ty 45 X O HBHIZHEER (dp/p)p 23R LT 5.

Preseismic ZEbo® 11w 5 Tk ¥ 3324012, 5 41 No. 40, 46A, 46B, 60A, 60B), I
M oFR&H%6 4] (No. 32, 44, 50, 51, 52, 58), I DFLERIL 4 F1 (No. 42, 48, 554,
55B), FIM LTI &% 1 HDFEREHFIR Lizoix 261 (No. 53A, 53B) 5 2.

WM oZEkix, Ty (hour) 23 1/2~1 L N D2MEE L2 3.

6. Preseismic Z{ED#FEEER (T,) &LV =Fa—Fk M)

T HIEHZL oS (Fig. 3~19) 1R\ T, preseismic Z{Loig3 v EEZL
NBRP LWROFKEMRE LoXTh 5.

Fig. 20 3, M & T, LoBfFERTRKTHS. ORIkt 0 it preseismic %
LT, @M, XERHEMZZhERRLTWS. Zhb 3 M & pre-
seismic ZHbD 7~ #1%, T TG LTH 5196845 A14F 5 5 197548 2 H28H %o
161 (No. 1, 5, 6, 7, 8 9, 10, 11, 15, 17, 18, 20, 23, 24, 27, 28, 29) DATHEA
TW5.

Fig. 20 225 M K& e ohT, T, B3k 51k 5. T, BEVOI
I (@) &<, I (@) BohlyevmEnd, M (X) wid & T, 1t M iz
HE YGRS LIEEILIATH 5. Ty OBAITEE (hour) Th 5.

3 e
201 @I
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& * @ * e
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e X
05 x ®oox X Fig. 20. The duration time (Tp) of
. preseismie resistivity change as
e May 14,1968 ~July 31,1382 plotted againet the magnitude
o1 M).
4 5 .q © 7

7. Coseismic ZE{LD R L71-52 83184

Table 1 /R L7 coseismic ZF{LiE4E350] (No. 31~60) o 5 %, preseismic Z5{L
EEATWRWI8H D coseismic Z{LiRsE (No. 81, 33, 34, 35, 36, 37, 38, 39, 41, 43,
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Fig. 21. An example (No. 31) of coseismic resistivity change without a con-
spicuous preseismic change. Earthquake (SW Ibaraki Pref.) of M 5.4 at
4=122km on Mar. 30, 1975.
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Fig. 22. An example (No. 33) of coseismic resistivity change without a con-
spicuous preseismic change. Earthquake (Central Iwate Pref.) of M 5.2
at 4=514km on Apr. 26, 1975.
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Fig. 23. An example (No. 34) of coseismic resistivity change without a conspicuous

preseismic change. Earthquake (S off Chubu) of M 6.9 at 4=379km on Aug.
12, 1975.
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Fig. 24. An examplé (No. 35) of coseismic resistivity change without a conspicuous
preseismic change. Earthquake (Eastern Yamanashi Pref.) of M 5.5 at 4=69
km on June 16, 1976.
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25. An example (No. 36) of coseismic resistivity change without a conspicuous
preseismic change. Earthquake (Near Hachijojima) of M 5.7 at 4=233 km on
Feb. 19, 1977,
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26. An example (No. 37) of coseismic resistivity change without a conspicuous
preseismic change. Earthquake (E off Chiba Pref.) of M 5.0 at 4=90km on
June 22, 1977.
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Fig. 27. An example (No. 38) of coseismic resistivity change without a conspicuous
preseismic change. Earthquake (SW Ibaraki Pref.) of M 5.4 at 4=112km on
Oct. 5, 1977.
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Fig. 28. An example (No. 39) of coseismic resistivity change without a conspicuous
preseismic change. Earthquake (Near Oshima) of M 7.0 at 4=55km on Jan.

14, 1978.
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Fig. 20. An example (No. 41) of coseismic resistivity change without a conspicuous

preszismic change. Earthquake (SW Ibaraki Pref.) of M 5.5 at 4=107 km on
Mar. 20, 1978.
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Fig. 30. An example (No. 43) of coseismic resistivity change without a conspicuous
preseismic change. FEarthquake (Off Mivagi Pref.) of M 7.4 at 4=404km on
June 12, 1978.
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Fig. 31. An example (No. 45) of coseismic resistivity change without a conspicuous

preseismic change. Earthquake (S off Chiba Pref.) of M 5.0 at 4=116km on
Sept. 19, 1978.
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Fig. 32. An example (No. 47) of coseismic resistivity change without a conspicuous
preseismic change. Earthquake (Chiba-Ibaraki Border) of M 5.2 at 4=117km on
May 21, 1979.
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33. An example (No. 49) of coseismic resistivity change without a conspicuous
preseismic change. Earthquake (S off Chiba Pref.) of M 5.7 at 4=75km on
Aug. 12, 1979.
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Fig. 34. An example (No. 54A) of coseismic resistivity change without a conspicuous
preseismic change. Earthquake (Southern Kanto) of M 5.4 at 4=93km on Sept.
24, 1930.
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Fig. 35. An example (No. 54B) of coseismic resistivity change without a conspicuous

preseismic change.
24, 1980.

Earthquake (Southern Kanto) of M 5.4 at 4=93 km on Sept.
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Fig. 36. An example (No. 56) of coseismic resistivity change without a conspicuous
preseismic change. Earthquake (E off Mid-Tohoku) of M 7.0 at 4=486 km on
Jan. 19, 1981 -
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Fig. 87. An example (No. 57) of ccseismic resistivity change without a conspicuous

preseismic change. Earthquake (E off Tohoku) of M 5.7 at 4=340km on Apr.
13, 1981.
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Fig. 38. An example (No. 59) of coseismic resistivity change without a conspicuous
preseismic change. Earthquake (Off Urakawa) of M 7.3 at 4=815km on Mar.
21, 1982.
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Fig. 89. Earthquake magnitude (M) plotted against epi-
central distance (4) from Aburatsubo. Open circles
indicate earthquakes that accompanied coseismic resis-
tivity change. Solid circles show earthquakes that
accompanied conspicuous precursory change a few
hours prior to the coseismic resistivity change. The
straight line indicates a detectability limit of coseis-
mic change by the resistivity variometer system at
Aburatsubo (The former report in Japanese “A Detec-
tability of the Resistivity Variometer System at
Aburatsubo, ZISIN [2], 28, 31-40, 1975”).
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Table 6. Errata of the former report, Preseismic Resistivity Changes Recorded

by the Resistivity Variometer (1) (May 14, 1968~February 28, 1975), Bull.
Earthq. Res. Inst., 55, 756, Table 1, 1980.

to be corrected | corrected
Record No. ‘ ‘

Longitude (East) 4(km) Longitude (East) 4(km)
1 | 935 ; 712
2 | 988 | 752
3 i 809 ! 615
4 ‘ 745 | 567
5 | 127 97
6 : 1,409 1,073
7 ? 320 244
8 | 256 ! 195
9 | 100 ‘ 76
o | 1,004 ‘ 764
1 ' 110 83
12 157 ‘ 119
13 351 267
14 357 ‘ 271
15 174 ; 132
16 108 : 82
17 337 256
18 135°56" 66 | 139°56° 50
19 1,423 1,083
20 \ 147 , 112
21 160 ; 122
22 83 ! 63
23 160 i 122
24 144 108
% ! 211 160
26 | 132 101
27 s 81 237
28 215 164
29 673 513
30 115 83
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20. Preseismic Resistivity Changes Recorded by the Resistivity
Variometer (2) (Mar. 1, 1975~July 31, 1982).

By Yoshio YAMAZAXKI,

Earthquake Research Institute, University of Tokyo.

During the observation period from Mar. 1, 1975 to July 31, 1982, 35 examples of
coseismic resistivity changes were clearly recorded for remarkable earthquakes occurred
in and around Japan. Among these, 17 examples show preseismic resistivity changes
about a few hours prior to the earthquake occurrence. These preseismic resistivity
changes were confirmed by using a numerical digital high-pass filter (T.=6 hours) for
each record showing coseismic resistivity changes.

Each pattern of the preseismic resistivity change can be classified into one of the
three types, i.e., I, II and III, as previously described in the former report, “Preseismic
Resistivity Changes Recorded by the Resistivity Variometer (1) (May 14, 1968~February
28, 1975), Bull. Earthq. Res. Inst., 55, 755-794, 1980”.

Type I preseismic change is a gradual change leading to a step-like coseismic change,
usually starting about 2 to 6 hours prior to the earthquake occurrence. Type II change
is a linear decrease or occasionally increase in resistivity, usually starting about 1 to 10
hours prior to the coseismic change. Type III preseismic change is characterized by its
short duration of 30 minutes to 1 hours. The change takes place immediately prior to
the earthquake occurrence.

Up to the present time, 64 examples of coseismic resistivity change and 34 examples
of the preseismic resistivity change were clearly recorded by the resistivity variometer
at the Aburatsubo Crustal Deformation Observatory (187°87'E, 35°09'N).

The research on preseismic resistivity change is important for earthquake prediction.
Observations by the resistivity variometer system at multiple points are greatly required.



