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Earthquake Prediction Based on the Seismic Gap with Special
Reference to the 1978 Oaxaca, Mexico Earthquake
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Masakazu Ohtake

National Research Center for Disaster Prevention, Japan

Abstract

Location and magnitude of the Oaxaca, southern Mexico earthquake of Novem-
ber 29, 1978 were successlully predicted based on intensive studies of the seismic
gap phenomenon. The parameters of the Oaxaca carthquake are 0=16.072°N, i=
96.487°W for the epicenter location, and M:;=7.8 for the magnitude according to
the Preliminary Determinalion of [Epicenfers while our estimates were ¢=16.5"+
0.3°N, 4=096.5+0.5°W, and M;=7%+14. The Oaxaca scismic gap, covering a
270km segment of the seismic belt along the Pacific coast, was initiated in June
1973, and lasted until five months prior to the main shock. The seismic vacancy
in the Oaxaca gap was so abnormal that it could have occurred at a probability of
only 7.4x107% by chance.

Although prediction of the time-of-occurrence was not made, we pointed out
that occurrence of the large earthguake would be signaled in advance by a renew-
al of seismic activity in the seismic gap. Such a premonitory phenomenon was
actually observed five months prior to the Oaxaca earthquake.

Research works on seismic gap phenomena so far reported were compiled and
statistically analyzed. Main results of the analysis are as follows:

(1) Linear dimension of a seismic gap, L km ranges between length of

longer axis of the rupture zone, and ten times the longer axis.

(2) Precursor time, T vear of a seismic gap is statistically correlated to

magnitude of the main shock, M by
logT'=0.39M—-2.10

(3) A high correlation between M and L-T is found as

log(L:T)=0.64M—1.63
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(4) A renewal of seismic aclivity prior to the main shock is recognized [or
35% of the seismic gaps so far reported.

As a result of the detailed case study on the Oaxaca gap and the comprehen-

sive review of the past studies, it was proved that the seismic gap is quite a

promising premonitory phenomenon for long term prediction of an carthquake.
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Fig. 4 Seismic gap preceding the 1974 Izu-Hanto-oki earthquake (after
Ohtake, 1976). Compare the epicentral distribution in the ellipse
region for the 6 years prior to development of the seismic gap
{a), and 7.3 years of the seismic gap period (b). Shaded zone

is focal area of the main shock.
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Fig. 5 Focal areas of recent great earthquakes (ellipse), and
the zones of high seismic risk (double shade) in the
Kurile-Kamchatka region (after Fedotov, 1965),
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“We suspect that seismic quiescence in large areas may be temporary and that
they represent likely candidates for future large earthquakes.”
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-'-:'t“ﬁz Z) Z k 75‘ i)‘ﬁ’
the main shock (left), and the following renewal of T 5
seismic activity (right), both for about one year. % % . Ishida and Kana-

P 74 -
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mori (1978} i1, BRI OFEIE S 7 » T, San Fernando B 2 s H L ED BT
THUNBEOTEEIEIT L 2 &, 2 OBk FREEChEIGE O Sl b R T & X))
ShAHMENREETHD L, Wb LI,
Wesson and Ellsworth (1973) (&, Kern County #52 (19527, M=7.7) #iZ LsbH Y
7 3 =7 O GROKFTHECOWT, bhtbh bRl sTofimeFtv5. Tabb,
“Prior to each of the earthquakes included in this study, the region containing the
epicenter could not be considered quiescent over a period of years. Prior to most
of the earthquakes, the area immediately surrounding the epicenter had a high
level of activity relative to other segments of the same fault zone or other nearby
fault zones.”
MERMBOEFEE, TEEO20FE (19529 Kern County 3R, M=7.7) ~7.57 (19664
Parkfield #igE, M=5.6) Wb E b wv3, Linl, Zof@micidbtisnss, M
BOGENEE > ChLEEREICTEY 4 A 7 1 OREVNEET 200850, L
Tk, ZOROEERTOHMAEESHE bt I Ty, ERSmEsLIL, IrLA
FEROREM O KR E I HRIT » Co o TRV h NS AL, W2holl
ROV, o0 F 5/ NIERE o ER (LT AEERO V- v B4 (Mogi, 1969a)
RS L e QAR cooiGEieo 1 5 Th A, EEE. e 9o KrpitE 5 s
Kern County g%, Parkfield Hi75, Borrego Mountain M2 (19684, M=6.4), San
Fernando fiZ o 4 %, Kelleher and Savino (1973), Evison (1977), Ishida and Kana®
mori (1977), Ohtake e/ al. (1978) & & - THEEMOFANEH IR T A IET
BB, BHOSMIEVTREM 5 oS VHEC, — TN RS EE TH S,
Kelleher and Savino (1975) @ X#uif, 1906 ¢ San Fransisco #15E (M=7.9) OHi
4, BEHEEA TR MR » TATEEO MBS 2 BRI fHE T -7,
2.6 AFi3-fK
Ohtake ef al. (1977b) 2, 1964~T4FORNC 2 + & = « OkIBIGC RA Lic B Rt
(H<60km) 2B LT, MEBAMORMKNILFRE TR o7, FATHER. M=7.00
LDFTNT (5 £, =hF3 27 - 2248 ) AT M=6.00 4 0+-3T (60 DEl
1ATHD, WThoBGs, FEON0~B0A T, bitEEREr@d bhi, T,
RO E 2o st wke T ERMAToBBEERoEFBE SR bR, o0 Pl Ld
Z oo M=6 oRFERRCHAT LR, FEMEOMESTE:, OHEEERIROMK
(e stage), DIEBOIEIE (8 stage), &\ 5 “O0BEEETEERECE S0 AN
RE=VTHDET T L,
ZEEMRORES T E Lk L 200~400km 2 & RUb, TEOEBE L D HEELRKEW, L
# L, @ stage AVEA < TNHIROFIES H T io W&, ZEakko W R & i dsE
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355 ) 'Q,:)f-ig_r odsss B LRIV, ZOMBTERT - 22%FL2A0, BIE
e g mn>4.5 DFH & HEE S h 3,
‘rﬁ ‘ / A% vam@ilo Oaxaca HE (19784, M=7.8) i
P2 T s e e Bemsesmsscs - va o2
/ '\ g TR SR, Tiebb, EERED 5.5415 b
! ( < Mo ERE K G E D, 0.44ERT0 B B stage 1T
- f kw@ Jows Boooie, ¥fe, EABOOAM DX, EEMREIR (&
‘4‘15? B Of)3 5 Th ot COWEDRETH L Fk
L R\ TR 3 ECRERT 5.

8 1960+ VIHEAT 0 Zo 4 2.7 Ek
7. EAT1918~19404F, B 5 - - P & Al
HARI950/F LA . AHEmE = 19600+ D HLE (M=9.5) 1%, Fa7 24 U & T4
FEOREE, ZAMTERY B AORET, 7L — F oA R 1000km L
Meltw Ry, (Kelleher and .
éavino, 1975 1 £ ) sl o THEET L7cd D TH s fe (il 21, Platker and
Fig. 8 Seismicity preceding the Savage, 1970). Kelleher and Savino (1975) 1%, =V
1960 Chile earthgquake(after
Kelleher and Savino, 1975) th:dT_@ T’JlO’FF g oD Ej_\-fi (ﬁfiAfj(ibrz?q:@J"J‘
Open and solid circles are EFLTWio 2B LY, M8 RL X s, =
earthquakes for the period
of 1918-1949, and from 1950 MEOEIEIAHRICX, 1918~1949T-0MlicM 7 LA B o
to -the occurrence Df. the ERABRE o Th B R, FOBRIVESICHE - CRE
main shock, respectively. -
Epicenter and focal area of RS LR AHBEEOHEIZF 70 FEL T W fn by,
the main shack are shown w1\ per and Savino (1975) o X ug, M5 HLL Lot
by a triangle and a shaded
zone. BERbhi{HERERTWS, COEERHERAE,
S, EEOIBMMRMCHIRER A % 5 & Okt Lz,

B7 A9 o BERMEO RN FAciT 50982, Sykes (1972), Kelleher (1972),
Kelleher et al. (1973) # &k o THdwbhic. LarLl, ZhLOFREE HE RME
OF p v 7 EBEOBECEN LA AT 7+ = 7 AW TH - T, WEEEEO
L5 RMOMRIRBERTH-S b0 TIikx, © oMo 7R A B3 5 P,
ko F v O EA, Habermann and Wyss (1977) X 5 -1v— « = 2 7 VA g
(197047, M=7.6) OL OB I Eigw

2.8 hE

YplHIEE (19757, M=7.4) O T Bl » ¢, HEERRO L S bR EsEo i
ptifehivie GF. 1976). HEEC Voo, ERKO EE L () 3 L 0mEkE @ (km?)
EEEO = T =F o — FME w8
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M=3 logL—0.07 (12

M=1.55 log@+0.31 (2>
T, EEEO BELL, WA s ERFER,
M=7.5 7.6 L Tllzhi (N9ER). #
iR ORERE &L REN60km GFiro
LS BIHEED ORKMN T, Dl
1958 LAKM= 4 DHEN F 7o FELT
Lok, 19645 LRI h b, Ealle & b
MRir X 5 EESE Z D g, MBI

S v Blg (Mogi, 19692) &2 Lie, S
OEPEN A L FT0km x 30km (2, 1976)
THBHOITHEAT, EEAERLS R
.

EEEERIE (1976%E, M=6.9, 7.0)
ORI b . FRER200kmo KA e S L
oot (&, 1976),

B (1978) tx, FEohZioxgA: L7z 9
el KHhiE (M=7~8.5) 2w THIE4EA
HEOFES R, BOMATERCTED b
506, HEDXSEDLEVEDL, R
DoV ED 2 ST ERE LTS, B
AL Lo 2 F0 5 HoT k2 19764ED
el L (M=7.8) Thio, 2L
e bt 7, o B L=400~800

M=3logl - 0.07(40.33)

[ 1 [

100 200 500 700
TR L (AR

g °o
o o

M=1.551logQ+0.31 (£0.34)

| | 111 L |

Ffg. 9

0%

EHNQ (2EY)

MWEEREO RS L (km), Wi @
(km?) LEBO <7/ =F . — FMLED
BIE, S MENT1975FmE. (GF,
1976 1= X %)
Magnitude of a main shock as a
function of linear dimension, L km
(top), and area, @ km? (bottom) of
the premonitory seismic gap in
China (after Su-Shaosien, 1976). A
triangle indicates the 1975 Haicheng
earthquake.

km, @fE S=1~3x10°%km?, i (CCRRHEEL SMETE £ TolE) T=4~13T
Th otz (BTGRP LHET Licd o), b, M=2~5 o/ NEEIE
C2WTOF— 22 BMLT, SLEERO I5HEABRAIEI T2 LTS

M=5.88 logL—8.98 (3)
M=2.80 logS5—7.18 (4)
M=1.84 log(ST)—3.78 (5)
L, NEEMECHET AR T - 2 O IR th B,
Iho—HEORHLALRERY, hEOHMECH S HELEARI KI5 XETEOETK

Ibhixsmickx,
2.9 JEDOHEELR

S Ll LE L THfED b10F T BLs,
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®1 A1 HalhAc s L hED “preparation region”
(Borovik ef al.,, 1971 =X %)
Table 1 “Preparation Region” of Earthquakes in Pribay-
kalia, USSR (after Borovik et al., 1971)
Energy Magnitude Approximate Dimension Preparation
Class of Preparation Region Time
K M km year
12 4.8 order of 1000 1
13 5.5 2000 up to 2
14 6.1 3000 8
15 6.8 more than 4000 more than 8
Mix, K= 4 8+1 SMIZ L » THEILizd o,
Number
of Earthquakes
: |
Year Km?
|'—II
N I =
‘ 47#11 i " 12 13 14
L i T
010 L] L | ﬂ ﬂ
1
005
.O“.‘ -
t ie8” -4
S r-=ye®
B e SR e I
|

10

Fig.10

Borovik et al.,

1 | | ] | | | | | | | | — | |
1955/56'57'585976076162'63'64/65/66'67 168169170 Years

Y B Garm D =204X (1, T, 1) wisit s
BRI (A ye-km?) DA k. i iFFI 'm
B 3 FHBEHTE. KNS TR0 ey
(Sadovsky ef al., 1972 1= L %) Kit v THuW b;h
T AMIEEEO 2y — ¢, K=12, 13, 141tk
FM=4.8, 5.5, 6.1 \oHM4T5,

Change in frequency of earthquakes for the three
seismic zones I, II and III in the Garm region, US-
SR (after Sadovsky ef «f., 1972). The bold curves
are 3 year running mean of the annual frequen-
cy. Major earthquakes are shown by arrows.

(197D i X 1y,

OISRt % preparation region A3 E B,
k7 o7, Eiwsy 73MEO Garm M5 TR, 1950058 0 #Eh b HIE T A009E

B =l O e b (R VY
FEIEE) O R,

L L,
KHERST DI D F v 5 B2 HURE

Z DM BRI R R ORE
T3 (Keylis-Borok and

23k 1980423 H

A h AT DBz S
Lt Fe s,
(9700 ko TiTleb T
D, 1959 il 4 B T
K=15(M=6.8) DHIFEDIE
B LI, s YA
< ED 7.7 FOM,
AL o REHI450km o> [ bk
GRCo fig. 1 2 BHERD) A

TM=3.5L o Kz
STy, M=43~600
DOHEICOWT L FEREODH
PSR ER T BD, M
PEBECRERI D A 7 — A Hi b
BRI T\ WOC, iz
BAES filedtai L
TH b 2RI RO A D T

5o QeEmdks ey
BOEMIK X hkE L, B
T1.5~2.5f%, HET2.5~5
ERETHDL, DEEOER
EEEEISITAO) = I A e

bk, EEM (EH
“preparation region” kA,
TVB) OWER, TR L
LIZEEOHEL IE D H
BEfrchsbo b & BB L,
F LT Rg s 5 2 i

Borovik et al.

Zhic

AL AN

;ﬁabfé"_‘{‘,\

.

S B AMET. b Y K=14~15 (M=6.1~6.8)

i d, LA, Hi

Malinovskaya, 1964 ; Lukk and Ponomarev, 1972 ; Sadovsky et al., 1972), S/t b




MEEEEC b &S ET R

A5 ~10FEHMEHEESEL F R E L TvhT, BESEHoRAEL b KEvbo
(B IR b AN R i{ fulhick = 2 SRR D B S e G ) Bl S (S SR R BPNE il =708 S R -
Pe#i s % (Sadovsky et al., 1972 ; 7B X102M8), No 3 FRIBHTHhR> R2R0, k
O HEEBIEBOKREE U TTWB L5 THD. L, BETRERLE]
OMBHEZTEROBHN T2 L, coF— 20y L WERAMOFEEAETLL O
T E delBbhd, L1, 1969 FE0K =140 (KT ) §iFEOMEME OMA
DR TH B, PNEOERM A b R AR, BEESE(O X Y EAIERVE
Ehnbd,

2.10 ZOHmOHH

7 v AHUEGE, e e 5 A URR i 5 IR O BAAII (BT WES R TH S,
Khattri and Wyss (1978) 11, 1825'?1472‘2@ WS — 2 (CROICHEME) i &S0,
ZDHIED M>>6.6 OMETLTC, WEFHEHZE 7 - THRaMo BTt L S5
LCw%, Lk, Mrhie Zone [ LG LB R/t Lz ieZ o By s Licd o
BB, 1963TFLRII M=4 8 BEC/ N IVHEE TEL ShTv-5—4. 1909 FELIATIIM =
7.0 Kl b OREER TR EF— 2B L LI KESE L TWB A B
B — ORI D EROMBRDE S HHET 2 b0 L Bbh s, 1950F o (M
=6.7) ©X 5T, EROMET T, LERCLMEEHCORTALGhZLD:H5.
MRS, OARMEOMEREC>WT, BX I | _
(1978, 1979) X » ThIER S h w5, ¥ [ ASSAM o7 :{?7 o -
1218694 DR (M=T7.8) O#h %, HELE g & ’/I_L
HRo®k, HUEBoEEEEO A FT I

=iy
/ I ZONE T |
|

130 e";/ ) B
- Y ] ‘
BRI L e RE S, o AT — .
A
_"T 25— n

Zone I, Zone III Tix, F# % 18974, ”:’KIJ o %;‘Ui &

fa'q\q SHILLOMG
70 BT —

= EPICENTER WITH MAGNITUCE
B HAJOR THRUSTS

1950 FF 12 M=8.6~8. 7 DHIE A K Z » T 5

CUMULATIVE NUMBER OF EARTHGQUAKES

7, D Zone LT F 0 £ HiEALHE v
RERESR TR, BESTHOBR M4 3
5020 ik, R R350km o MR EI & i

5, Khattrd and Wyss (1978), Gupta @ 6, ot it

1830 40 50 & B8O 20 200 Lo} 20 30

(1979) Fjili:_;h‘"\_— “Assam gapu (1'_".‘ 6 Z‘%%“ T\ME YEARS -
. L _ . Blil 7 o A s AR o2k
270, BRMEDO B E LCER LTS, (Khattri and Wyss, 1978 12 £ %)
Evison (1977) I3, = .—2—3 v FT1068 F = 5"?5’.3\."(@:71’:3‘[&:75?%@; £,
Fig.11 Change in cumulative number of
FELUfem AOMEETH -7 Milford Sound earthquakes in the western Assam
T (19764, M=6.6) 1mouT, i fEIsit region (after Khattri and Wyss,

1978). See the text for the detail
&) & it B 7.4 o B e a of the data.
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LTwa, Ao T0km G fig.1 2 bHN) Thote

Marza (1979) i Xiug, 1977 DA —~ =7 Ditige (H=9%km, me=6.4, M,=7.2)
DOFlf 8 FaiC ot » TIEEAMEHGED bk, TG RERC T3 5 B A B £
HENEBL LWHlTHS,

3. 1978F11A 298 A+ OHBOFH

3.1 AFLa-hXKBOTIF=VR

oo FT 7 v = 2 2, KA, k7T AV AFL—, AV T —F, 22 A
Fv—trEFERD, =007 L — b OMMHEENC X 5 THEZ R T 5,
i, FoW, B, RoBithth East Pacific Rise, Galapagos Ritt Zone, Panama
Fracture Zone iZ X - Tl &}, dt#H{llo> Middle America Trench Tlt7 2 V&, # ) 7
Bl 7V — P OTRRBAA TS (R128F). Zofw, 2Fvadiinbar <
DARFHRL, BT V- P ORI S RILEA S DR LRET S, Bil—igilRE
OERILHEREHN &t o Tvb, IR T L 51, Middle America Trench {3\ it
HETHMEORLALN LHAEZDORY » 72 AR ORAYENBROMETHS,
BRI EEI3F250km & # 1 (Molnar and Sykes, 1969 ; Stoiber and Carr, 1973) -C,
HIERAARR, M7 2V AT
EATEMOFER L e
&y, 7z, &7 29 A,
Y FPEOW S L — ik,
Cayman Trough %5 &
5 IR % EE %
LTw%, 1976FD 77 7
<~ SHE M=7.5) 12, [
b7 7 Ok BIEREIC S
% Motagua W8 DiEEhc

2a A7 L —}

o 200w

| CARIBBEAN
PLATE

PACIFIC PLATE

COCOS PLATE
L ]

GALAPAGOS RIFT ZONE

PANAMA F. Z.

» o ¥ |, x3boCThot
noew 100° 30° 80° . . .
B2 A%va-dfRO S Lo bREUFL ATy, T 2AT Y OWARA
M, =fikthth, Duda (1965) DFC L BT (H  2GEEHEEFEC L T

=65km), MRFE(H>65km)JIEED % RT. (Ohtake

ot al, 19772 K2 £ %) 3.2~20em/yr D H5H

Fig.12

Plate boundaries and general seismicity in the Mexico-
Middle America region (after Ohtake ef al., 1977a).
Plate boundaries are after Molnar and Sykes (1969),
Circles and triangles are shallow (H=65 km) and
deep (H>65km) large earthquakes respectively, com-
piled by Duda (1965).
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HTEZR A & & 3 RETFR—ANT

Bl13 43 = - ko D 78R
B, AL < EENDMENE D
underthrust Jj |5, &AL 0D 5
SEITRMR AT I B ST
M ms. I THIEE D L.
HEE100kmEL Eo it Lo g

DILZATRERTV S, ¥ ‘4¢@“=;@“
(Molnar and Sykes, 1969i= X %) \ O
Fig.13 Focal mechanisms of earth- ' C 5 " /f
quakes in the Mexico-Middle R L L
America region (after Molnar e o W

and Sykes, 1969). An arrow and a set of antiparallel arrows attached to an open
circle indicate direction of underthrusting and strike-slip motion, respectively. An
open circle is replaced by an triangle for the deep earthquakes (=100 km). A
solid circle shows normal faull.

&b KEREEEE AT (Molnar and Sykes, 1969), ff- T, bhbhnik DHF LS
E B4 F w2 B@E O Oaxaca FHTIE, A% v -k Th & Db INE) DGR TH
%, B, Minster and Jordan (1978) k. {bfdo %o — 2 (EBIERNEGEE 110,
FS VAT 4 — AMBORERTE HEORD v A2 A 142) ZHWT, F L — O
HEEEAE L, roRcrhd kv 2y aFr—-reat s aa A S v — FOifE
OiEIT30°N, 121°W ¢, [pEREERL. 0% 10-%eg/yr CH A, W7 L — +HOMEEE L
Oaxaca 38T 7.2cm/yr & 705,

o B IR—miE R & FARIC, 2% 2 ORI T h, kUl R e &
ZIEFETLTHESTWD, Ll BERC RS, —Roe2hnvoklizint o b
ATt D, WS oo T ey 7EFEIRTVWL L &L, ey 20
ERTL ERUEECEMACRABEMTNAELL, WERC S BRER O R 2@
¥, Stoiber and Carr (1973) 11, ZhHOm|EICE LD, A TIIE S L
— b A11100~-300km @ “segment” (27| X B Mo TIHAAA T VWA, D2 w{BEL
o, WHOEZ W IRE, BED S 9 segment DIENCIL, EBEENCEST ARGE Lo fEEs
if%:&mﬁé.ﬁv¢'¢m%®%@%%gmm@%ﬂﬁﬂﬁmﬂMKﬁ<EOTVé
(Stoiber and Carr, 1973) oL A48 EHPRE -,

3.2 T—IBIUBAAE

ZiEs — 213, NOAA © Environmental Data Service 7» bRETEER T WA HEE T — -
7 5 4 (1900~19741F), & L U. S. Geological Survey @& Preliminary Determination
of Epicenters (1975%F~) WX ofc, WEL S, 1960 (LIRS DT, S EREENER
B (WWSSN) ofilflicd L3 Rl RRER, B, v/ =F.-Fofs—4
LT3, LasL, 1962ELIFToM, BRlEoRr P BERES LTS
BOBE T 0T, R TIRIBITEUEDF - 2 DR EATH5, O, «%
oz I T, 24,5 OWELIFIE S NI REREZR TV 30 LHEZ LD
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100 . T (M14m~ 7 =5 o — FEE /s
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Bizdic, ATFTO oo ihiEy
JH T RIS B O M RTINS (b SRt
{1 i
(1) ST £47 55 A
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B4 A% om - fOREICK T ZRBEMED <y =+ L By 4 v Vo TRIERER X
o= F—HESH. 7 — #iX PDE ©1973~77F " . i
AR IR #C, R R T TR O
Fig.14 Frequency distribution of body wave magni- RAE A bR 3 (S-T #4775
tude of shallow earthquakes in the Mexico- ) . . .
Middle America region. Data are taken [rom L) EERLIC, TAdeT &5 L0t
the Preliminary Delermination of Epicenters, BRI AR ¢ o b Ei T E D L SAT
1973 1977. PSRy S
M bo KEHx B2 2 L 2SWEh i
D, SNOBFTET =180~2400 2L TH 7z, LEE0. 5 %A TIRKEE) 2, 98k
D ST #4775 a%ER L, ST #4773 a0z Ohtake ef al. (1977h) %
ZREhicw,
(¢) Bk7 eyt
STAAT 75 st0b, WERHBEEHIE T2 80 SR rbEIC U TR
L., ohio kT, IGENE TR EB 2 HE L,
(3) HEFEAE R RSN
HEE S N EIGEE TR ISR LB g, lEC S0l o ThEH L. # R B
Ja oy b L, ZOFRTIE DRSS TR 2 B0 &2 & oh S5 hd T
TEMRELDL, Tihobh, [MEROWEEME Tl S RN b B Shuis b, iEENE T o
b A R O AR L b TR b oo h Lic Gk, 2 ofFTE T rE T
P BLECISRMT Ebo L ENS, Ll ESooBibE TR T, BRNCEE
LTS h o2 THESAE] Thd.
3.3 Oaxaca {EOHEZE AL
ATER D BENT JTIE T, A % oo - U MigEih Bl -~ # — v IR (LA i~ 5,
2% v 2o Oaxaca (HTCHF R ERBOI SR TS Z oMb i i 5 e
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BB & &3 S HIBEFE— A

DD B, MO FohTERERHEAELE LT i v DL, 4 F v 2o Oaxaca FHT
DIT - e,

COMERSE MG, 1973 5 B Bl duR o, MG, SEiE S 157 %107 ok
BoOERS T OOMM ST OR . @ITEABBRERO 2 FE, o Eaiitnes
O 2FEHOREY LIt 0T, 0ol oifoRXimiHZ s 4% 1L L aThD,
Ty PERTVWAHOIZ, BE 0km £HOERMNBEITNTCTHL, 25 v bk
KOO « MM (Ohtake ef al,, 1977b) #3% 5 7 1o X 51, &lald Bk

EOTRE 60km &35 0REEKE T3 0100 - L SHHTH - .
@BIMORRMD b, 4% > 2 ORFHIFICIH » TIRBEHEARIT E ANA k { By
MLTHDZ Edbnd, MO Oaxaca ff (01 JUN18N - MAYIT ; —
L - pEBEOHENFREELCED, o
O LT TEREMER M (G201,
19725 @R, 1978) TR o BB BT

AR ORI, Zh LA L i *
LTEbbTHBHTCHL, Tihbb, KT :
HEISin - o BB O 5 Lt 95.5°~
98° DEMIziZ it Lo IENRR bR
TSl HETEREE s T s, e
OHEFNE, F L Tehuantepec EPUEA S, M
3 Caxaca—Guerrero ¥ Z 2GR 270
km T, Oaxaca NOZIT 4 Y GATWE,
rACT R OFEFL S £ 0 BTV, B i
LFEEmOInCHYT a0l Wik 2 h e = Pk

L. ZOMEENEA LT “Oaxaca gap” & E15 2+ = Tﬁ‘? Oaxaca fHIE D TERIE
OEA, (TR EE D 2

HELEETD, DRI EL LN, NI (B I

THRME N L O HDE, FEO L 5 TR D 2 4FH, R, 19654,
} 196851 Oaxaca MTED 3Lk 153,

W, =245 ORI OWTIRED Y Sk (Ohtake ef al., 19772 i L 5)

Do FE Lt b O rHERhS, Kbho— Fig.15 Sallow seismicity (< 60km) in and
) near southern Mexico for the peri-

DO, R oEEERTRE 5 ek ods of (a) normal and (b) abnor-

Ll b — 1 seismicity (after Ohtake ef al.
B o S v T, e '
PO KRB 1977a). Rectangle in (b) is the ab-

16X, K15 & FHom LiciEze G normal seismic gap (Oaxaca gap).
The cllipses show aftershock areas

B R LA ERFHRO1975 TR T D5 of the 1965 and 1968 Oaxaca earth-
R RFNTHD, 1 AROFEEL 1 ([HOME quakes.
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BA16 Oaxaca gap (X151 Tx LicRHH

S ) HOFEE (H<60km) O FE4:IH

3 Frl. FaOfELS 1 EORECHILTD.
B (Ohtake ef al., 1977a 12X 3)

4 Fig.16 Time sequence of shallow earthquakes

4 (H<60km) that occurred in the Oaxaca

63 65 70 75 gap (after Ohtake ef af., 1977a). Each
vertical scgment indicates occurrence of an earthquake with #% proportional Lo
the lenght of the segment.

R L, FOERE~ 7 =9 . — F mp AHECRITRERTGS, 1973FE6 AL#ES
HWEGEOMEL o TRkl LTE), ThENMOTHORRIANEILE s Bnd R
Wb OThn, RBEAHPREHN TR THI . Wi, HERT I Eee
RELRL FVFACHETL O EEET D, BB ) OTHMEREMEL k&
T, ¢ ERICHES 2 R T 5 RERIL, Poisson 43777 ¢

plx)=exp(— k) - (kDT X! (6)
Thi bhd, T, fFRICHES LB RS bl R,
POy =exp(—£t) 7

THH, =45 OMECHIUZE, 196342 H1975THK ¥ CO 13T 36I O HELHE =
TwbHin b, SEEMERE MO EHER - =2.7710 /1 L7cd, ¢t =2.6%F (1973E6 B
~197544) EiuE, LA B pO)=7.5x10" %5, v seTF LIS RD,
2.6 F0 BRI Chi- 2 Mg, BasWAcEtAriEc h2icvwBachs
S o TR
3.4 19655 LT 19684 D Oaxaca HHE
Oaxaca gap @Y, IEC T o0KMENTEE LTw 5, Bulletin of the International
Seismological Centre \ Liud, FhoOFRRED, B, #HE, TMHE~ 7= . — Pl
DMWY THDH
1965-08-23 ©=16.33°N, 2=05.80°W H=2%km M.=7%~7
1968-08-02 ¢=16.56°N, 1=97.79°W H=36km Mg=7,5
IR P IS T BT O EE ¢, WEInoRA £ihvEh 14° (Molnar and Sykes,
1969), 6° (Ohtake ef al., 1977a) TH -7z, HISMCHEMNCTHALEL 9T, cAbLDRE
Iz Oaxaca gap OFEH T O 2 5%, FOoPckiEER H, v b
W IERE) O HEE LT b, Wi L bic, RMERETICHEE IR EALT L
ZESW BN T, LT, 19650 IMECH T A EE A A ST ERAR(E), 81
CEFHCR Lic il oER L RFIM (F) Tha, o o CEENE o, 19637
10H 2 BE4 7T 7100 AMLWEEAH R 1o, Lakpcd i o s A EiE
L, O 1R, KE0REE 722 2 Th 5, Ohtake ef al. (1977b, 1978) 11
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17 (1) 19654F Oaxaca A4 fT Lz T ¢ 200N

wRreiE (B CHALEAM) EEE X\“_/
Cx A1) ORI CRMRED. A, Bl o R
FiEh, astage, §stage CRILBHE) T
JHRRIC J6 2 L7 o % #0 B (H<(60km) ﬁﬁ;\?ﬁh&%u““ .
T, (PR Ao R IR ?D]_°°u Ty > 5 P
Ry, (Ohtake of al. 1977405 5) o o?v

Fig.17 Top: Seismic gap preceding the 1965 . o e
Oaxaca earthquake (rectangle) with Zé. ’
the epicenter (cross mark) and after- 1(5-0%' 9:5':.

shock area (shaded ellipse) of the main )

shock. Solid and open circles are N S:m’k
shallow carthquakes (H< 60km) for
the a stage and the § stage (see the o8
text for definition of those stages). E

Bottom: Time sequence of earthquakes
that occurred in the seismic gap - | “ ‘ “ | III |H
(after Ohtake et 4l., 1977a). 3I+— 5 T o4 T 65 T

Bl18 1968 Qaxaca MiTEIC i Lz wEs
B, ol JrE7eH L, (Ohtake
et al., 1977a = L A)
Fig.18 Seismic gap preceding the 1968 Oaxaca
earthquake (after Ohtake ef «l.,
1977a). See the legend for Fig.17.

Adga, ik, AT =T OMMOEE
DRTHEOTIC S, WfFEO & - vinils
ho o ERiEML. MEEBNE T3 5 1 main, sheck
R AT « stage, Ak o
AR T 5 % 8 stage & A I H‘ Ih H‘ . w i
o, BRRoEBM S LOoEAR, Fhth, T3 | 64 ' 85 | 66 | 5 ' 89 |
@ stage, 8 stage /o4t LizlbEoBRE2 R LTwS, Hho <xlirtEoBER, vk
Lickfia Bl ch s, EABAD AL (8 stage) OFHLL Bt Fko EROERMET
CHEDLTWAC ENERERS,

19684 @ Qaxaca iEC 2o C, RO MISTRT. = O8%& b 1. 7% o stage #34k
i Lo IR B O EIE S B s A, BRI RR S biic b O FEETO 1
{BD AT -1,

®17. K18& b, HMBREMKFFIROIGIETEMITITE » e SHiES N bhiw, &
N, EEICHIENRC b s 0T € BN FORER ISR TE LT,
BEREERNNMED - cid: Bbh b,

196543 X 18196840 Oaxaca MIEZE L THAL TR OB W 2O HE T LT

87 ' &



[ B g B i 2 v & —BHTElRE H923% 1980473 I
#K
(1) MED 2z FELGHEEN-cH S,
(2) TRramEmolbis G HECE L Tw5, (£ 7T, BHERFEMD S~ b
- CHEfT Lz,

(8) FEORAICKE LT, WEEAKROIK (astage) &FORTOMBEFREOET (B
stage) 7 H Bivio,

(4) B stage DIEENL, HROERMECHECTH K.

(5) HEBZAEL, HROEEC I BN (REH) L 0ERRLAREL oL, TEHRK
SEEMERILESOMEC S ST, RESMBEAREATEOR{TD0EELLR
TETwie (FlziE, FHE, 1972) 25 Pl bd 2 v a iR 5R Y, 2Okt
FeoE z B S kil biow,

HEo#aoheid, AME—CIBET 3 EHET TR, MRS m< kL
DL EERTRHRTTHS, FEQHRDOMEL W TS dicld, 0
WO BB LT CEARFELLMLETHD,

3.5 Oaxaca HBEOFH & ZOIEHL

ik, Oaxaca gap OHNCIIMENRE T L TEES Ehd TEWE il Lic, £
OEMIRO 3 SEBHINhE, B, OoMENARSE s ELHTHEETH-T, Th
DHICHATBATH 2R T LT 1 H 0 8338 ¥ &2 &L ThDH, Oaxaca
gap %, BELL, SETCRHEIRTOIMBEARDOP TS » & SEAELRRATHD.
BT, WEAARSE, HEOWAWARRRMNIDERS&OHTh, & QICHIHOMHSE
BoguwborErbh T3 L ThHs (Fizil, ®A, 1976; Hamada, 1979). MR
b LTomBEORE (FOETHBENRL s EOMATH LA IR DOTHS
) OHEFAFEREH TSR SHEAN STV ML, F2BECRTEMITHS, F
=, A v o O RE OB E O R (Ohtake ef al., 1977b) 75, [
R A KIMETER S L LT, WEEABRSOEEER ErS LR Wb L THS,
A% o o {1965 ~19754E D Fat: Lo RiEE (M=7) vk, fls7 & HiERAY /s
MEE AR Y ey, FORBHTHESRAROTBE—IWREROEE— KhED T
BEVHIEERAR L 5 TWwh, 205, Oaxaca LD >0 KME (1965, 19684)
oWTEE, ATECRE L.

FHTIE, 22T OaxacafHEw Wi 5 & LTWARMELI XD I 5t O THS H .
Ohtake ef al. (1977a) wd &30 T, oo THIAE L COBAE L Fiofi~<% Z &
b, cOFilE, 19755 ERETOTF - RiITb LS Tiilchitcd OTHEH, KRIME
EEENEZTOF — 248 LTh, EEMAEE - BIRIT4E Clale,

(1) HEOFEETT

i

=



HEEE R b &S RETE—R

AT AIGE ﬁ%%%&%%%m.bi?4ﬁ@$@£:#f@&,ﬂ%§ﬁﬁ&%?é
— R A s HEO AR B R 2 THL, L L, S OHRo Mo MEEE O
PR X T, JEBIToTFilime 2 bIcfls 5 o e nmfEd s i,

F1500s Lic L 5ic, Oaxaca gap ©FICIL T < Il ~ 2@ MEMNIFEL TS, 1965
EOHE (Mc=7%~7%) it Oaxaca gap O H %, 19684 0HE (M:=7.5) Xl %=,
FRAENEE Lo 0 THD, HIREK Skm® LEEME Dem & ORORFHAGIE,
1978) :

D=2.46 S* (8

YAVT, ZhOHOMEORBE L 2~3m BIELHEINS, 22 ATV — 0L
SALGEESY, KMIEO T — £ 5 3. 2cm/yr (Molnar and Sykes, 1969) & 2T ah b
1965%F, 1968 m OaxacaliE 23 K3 5 ¥ T, HT~100T0lfRs H5 C LiCisd.
G T, GEVIFKEMT TR 2 71 — RS, Oaxaca gap £ T < ¢, miE CcElh
oo/, Thbh BHEo Ry ThLE HREhd, B2ETRAIERCIER
i¥, Oaxaca gap OPREML. (B) KRUEOF +» » 7 (B 1HEMEERE &k Tw
%, Minster and Jordan (1978) ©&E#E D B8 5L 5 ALl 7. 2em/yr & A,
KO T EEIRIL5~35% L Ea < ih, LasL, 19654, 19680 i oKLk
EORBETI R, & o i ZEEIRE Uiy,

19654F, 1968 F D iE & & B E ki B oET, Wihd, BESNES TR E
D EICHHICET T3 & W S L, WO PRITRET HROMES, FEOHEE
AL 7o b ATEERESS S o & b L, b, BEEAYAE DT, BENIO PEERURSR A
MEEEEERS, D EoiEHRcASwT, Ko FMmBEoBRIEY, Jt# 16.5° £0.5°,
PHRE 96.5°+0.5° & Tl L,

2)bE= o

ko E2H (M, T, 1972) Tt~ T, EAoKkE ShH bR o REY
WlTaEm0 I 5T s, MEEAROLE L, Wi LTH 7x10%kmE, E L7zl
 LTH2T0km T A 5, & LITKokEOREMA 2 0Bl Eawiiic T o Th
i, KD 2 =% o — FM. £« B (1955) 3 10° Utsu (1961) ol :

logA=1.02M—4.0 (93

logl=0.5M—1.8 (10>
B ET L TES, 22T A, [REEHOHKS IS Lbkel (ki) ThH
5. LAneBohsMofEFEHiL8.5~8.7& 5,

Lo L, BIEICHL: Lick 3ic. dfed &b o ol ci, fTRoRtES SERILEH
MEDAHEZC I EAALPIEER TS (M17. K18EMH), X LIHTR T Lok
51z, iDL ERMEOWEMILT Oaxaca gap £{hCille { THRMAZIET EF 2 SR



E v BE SR v v 2 —PHgeEs 5235 19804E 3 A

BHD, CHLOHRMNS, FREO~F=F . — FEEERATHS EHEH IR,
HUFR O RBT, 196547, 1968 OMIEE & H A L CHEE T 5 02 Jus, WHEE TR L
fo@if, Oaxaca gap @ 5%, WEBENCD - TETAFREHO Y, W0 LT, Flifols
2 TERB L) WATHD, o T KidEFHMECRBIL LEEDHELABELEL
LZOMNY kb HEYTHS, Anderson and Whitcomb (1975) w Xivi, &EHO I Lb
fo L Lhm EFikESHREREO X Lk L Lkm & olflic, T
logl/L*= -3 an

OB D 72, 10, WA flAagia sk, Oaxacagap D K& 2% LP=Tx10%km* &
LT, M=7.3 & 5bh s, X2 ARMEOMET — 2 30 TRDLALLIDTH
AHY, Mogi (1968b) X, BAPIEHEMILE, 7 n FoERETIWA»bHfRE SR 2D
it o&BEryHETL L2 2 LTwAS, LHaL, 2ol WwhhwtEe LT, ko<
Z2F o= ¥Ry —n (M, M 7c &) PEXMEOHERCRMLTLES  LcRATS
LOT, HTLIMBEC L BLDOTRAARILHTHS, FEFE19657F, 1968F DM Oaxaca
WEEL, FORERE~F=F.— F (M) L OMBLZEOREHE LT3,

LA EDRIUCHS T, RicBNEAMBEO~ 7 =F o — FEM=Tlax W THILL,
(3) HhEE DR

MABOREC L » T, HEO~ 7 =% . — FMEFRRSETHEN GIkRg 5
- T DHENIET 5 ECOMED THLEDBEGEA S L bR Tn5

log T=0.80M—1.92 (Whitcomb ef al., 1973) azy -
log T=0.65M—1.2 (Scholz ef al., 1973) 13
log T=0.76M—1.83 (Rikitake, 1976) (14)
log T=0.60M—1.01 (JJ&, 1978 (15

ThBEORNL, = =F . — F 7W%LVomBoRcd 5 iikBlefaiiife LT, 6~
SRHAED X F X FHMENEOND, Lo L BERT — 210 LS TRd bR Av
hiE, T=6~12EE7%, (- TER~BRTELIRIM~THED bIL, HEOFRAN
e LT, HE»OTHESR L LEbETEERL V5 b THWRENB bR D
T THD,

TEO, 19654FE, 1968FD Oaxaca i rad & o THET L L 5. $TiM17, [KI8TR
fokh, ZhBMHEBCATT A ESAESEN G E s o0, EhZhOEDHTH
L.9%RI, L.8FERMTH o, RI~WLH T CHILREMIRD 7 — 2 & Fi{b Lic %
A7 ThoT, WIRZ L, HED L OFMIIERLFHFNTELSE L LT T
Wh, bitbh SR LCwAEO TS Hic » T3, SoEBEX Tl o - oWk
MEEE L, HMEEARSOKNEN 2ERT Ch - b2 BT ETHD, 197540
FIRAE Oaxaca gap DRI T B 2SERHEBL T 50T, REORETVALT



HFREEAEIC b &S MRET AR

R e
BRI, fﬁ&@m~@%§mé§$§imm%ﬁ%ﬁ%@5%@U&om¢§t
W L DR O SRS E T 5 T, R BB b, R S O

FIEBBNETHD, LWL HIDAbhbhOTRTH I, Pied &b o 0BT, K
BREMCHBRLSHRO T TN CHEEOEIHEE (8 stage) 2 lFSh 20T, HREMR
Eitic X A HEITEOBEILE QG753 D TH, %, Ohtake ef al. (19772) 1%,
D X DR
“If possible, the program should include monitoring of microearthquake activity,
seismic wave velocity, and crustal deformation. Among these, systematic monitoring
of microearthquakes may be the most effective and simplest method since a renew-
al of activity (3 stage) preceding the main event is expected. Detection of a
significant increase in seismic activity in the region would not pinpoint the time-
of-oceurrence, but it would serve as a warning that the time remaining before the
earthquake might be quite short.”
3.6 FEIDFF
1978/F11A29H, ARTh b Pl L O k2 HERC R4 L, R RB R0 ¥
S TH B 5.5EETHS, B SIEFEHS0kmD < £ v 2 H T, RLEHTHL 250
CAASEIEL, TR Y olERA . Ly LREMAES bizE L HEETRE
Eh T, AU EELARC &, WENER (BUBRHL4I525) CThHolel Ll &4
E Lk boAbhs, COMER LS AMETL, ATHIESA ABEWOALE
CLohTEn, Mi=7.840 5 KEROEGIHETHIR I Ch 1,
£ 292, = Oaxaca WEOERLES HAHHO T (Ohtake et al., 1977a) & bk
LichOThHs, miEEER, £Ro 141 8050 F — e <, Preliminary Deler-
mination of Epicenters (PDE) 04 OaVELTHH, HEOEML, FHpLS16.5°N
96.5°W L 0 RLRH 0 Tldd oot BRI FHBORCRE » Tw5, R (ERWmE <
S=F L —F, M), FRHERCED LRI EbD GRS, #AEOBMANTTIMEY 72

Fr e DT IV, FEBET % 2 19784F Oaxaca JBEZD T4 L FEE
) Tahle 2 Prediction and Result of the 1978 Oaxaca,
CHELbIZZo X 5 Mexico Earthquake
fefcnl st b Parameter Prediction Reality™*
KT, EEOMBIE D Origin Time (UT) Nov. 29, 1978
18h 52m 53.28
Tz ,ltc\(\ .
Bploenter {Lal. lﬁ.5;iD.5:Nr ]B.OTZZNT
flﬁ%@%{i—,ﬂ*—‘rﬁﬂi’l[ﬁ 1 jeg Lon. 96.5°+0.5°W 96.487° W
. 3 Depth shallow 49km
s RRIE TR C M, 7 1/241/4 7.8
EMTE Iy fz, L *after the Preliminary Determination of Epicenters
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FTOF —Zih &2

M [T, IR
E& | SEsliz s o 0Ell
v RS 0|

d “ [ HOMEARES -
3 TERINTCLDTH
63lealesleslerlesleal ol 7il7al7aloalaslze] 771 78 )
YEAR A B xR, TRAES

Ms=7.8
19 Oaxaca gap (BIISICRE TR L e RHHMLR) Mic ki 51063 HBIIUA2 BARIICE
~u78ﬁiﬂu£,éiLuq (ff<f60krn)§E+L. A, 161 19764E LA o i | i
Fig.19 Time sequencc o{ shallow earthquakes (H< 60km) that W TLIO R « ASHE
occurred in the Qaxaca gap. Data for 1976-1978 are '
supplemented to Fig. 16. THoo Tl & % fo % E

AT AT EBMAL TR E oL,
197U B OMBREID A 7 — 13, bhbhnFHlLicH b o THER L. coc
LIk, THRTREE 5Ty e F 020 FHRYsfch E b5 o LN Bic i
BEd okl Bbhsov, 22 L b~ Tk iy, M10T, Oaxaca gap, 1 7gdbh o=
15.0°~17.5°N, i=95.5"~08.0°W o X (F15&W) 121963~ 78O 84 Licik
73/06/09 -78107/15 H<60 Ve (H<60km) % 7'n
v b LEcHERRFIF T H
b, 19754 & TLkH16&
F o HLC, 1976~78
FEoMoF — i3 PDE
Bl TEMEBRTHE, %
FHE— DD b
LB DL, 1973F 6 5~19
7896 Ao 5.1 Ficdats
% 5 CZ ORMRATEHEE
%5 7 o B BAEAC T, 1REE
N S;ngﬁgﬁf;ggsg?‘g Shmisn  STUEEIR GRS
Eﬁﬁiﬁiégfu}/fﬁib VB SRR TR T O Rz 2 TH5, 197647
Fig.20 Shallow seismicity (H<60km) in and near southern R my=4.5 O /B A
Mexico for the w stage (see Fig.19) showing the
Oaxaca gap (rectangle). The seismic belt along the Bl = » TusB A, Bt

Pacific coast is almost completely quiescent in the
portion between 95.5°W and 98°W. ©=16.302°N, 1=97.706"

PACIFIC OCEAN
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107 E£in5,

F1972s B4 9

T NER

B AT | &

T, PSR O IR L,

& «ﬂjH SHhTn

fr){Jﬁ_@J"ﬁt{ F oLl ETHB,
——FEOHKE, L HMERER 2 - B RO TR, Fofcd ELWR DT

Z ZC, k=37{H/15.65=2. 3710/,
sovk, 197877 B CGRIbERA® 0.4 4F
KT (e stage)—fHiE (B

S B THI—

PN

T 0§ 5.1 OB AR A K 20 i, 3. 35|

Mgy D RE

stage \ZIB T AHMIEE LT my=4.1~4.6 © 3 {7z His
LOTHAT, Lo PICHIBRESEREELTZE
=<, California Institute of Technology @ K. McNally &l Oaxaca Hulfic

HhER M D B AR ) DR AL
DT,
B bEo I EINHEE B L. SO HRE
Geophys. Union, Vol. 60, No.1, 1979),

Amer,

21k, 19784F Oaxaca M= o 44k

foE B EREROMAT
B0, BEEEEND HEEE
ZliLich
19784F Oaxaca MW 4L, &« OFIIRR QoE G HIRNS S-S
DREIR GTARTF L THied i
L, TETELHEGONEDRE L
mmﬁ%ﬁwﬂﬂ—veﬁm.%lﬁi@@@%%ﬁiot<%mmbf50t:tﬁ
=y =F . — FRELL TFHMERioDil, )

R RV B G L ¢
@ﬁ1 ‘C};ﬁ‘r’)u/{.ﬂ

RALHE -
W, OREAETE, HiIHE
59, (EDAMEOF 4 v

F21

Fig.21

19784 Oaxaca HiFEHEE 1 H (6
DEFEEROA, <L LED
B, g CIHA R 1965
4, 19684FD Oaxaca HhED 4
. AOEINL, 20
Lzl efmi s I Uchsb
The 1978 Qaxaca LarthquakL
(cross mark), and the after-
shocks (circles) during the
The
ellipses show aftershock arca
of the 1965 and 1968 Oaxaca
earthquakes. This map covers
the arca of the Oaxaca gap
defined in Figs. 15 and 20.
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LoThicbahichOCh 7z, BEFOMFECECT, —AkkAloR - #8 & |k
W, MRS RNEEL#Y IR, Tw AT AW B THLMC IR, EE-TIwn
255

4. MBERBOHEHE

4.1 HELAKHEOREEMN )
3L, HMREAHSIARE IR TOLRICRINE - BB LC, KD b mEr ek s
Db OTHD, WME CURELESL) OB LTHH8A. 205 HHAR LUEOMIT
O ORI, FEOEOR20E EH TG, chbohicit, =7/ =F . — F3foh
HEN L IROERMEE T, TLBEEMTCIR, BER 15 vx 7+ — alBEHE, 7
L — 7 S SRS EAE TR TV A, DOFRR, EHCAE SR TV IER
(Rle EDBEF Lich D &) #—ELLTWI 3 bbb 0T, EHBOEER
T T 2 EEOHMIE—T L bhTuvisl, 7 =% . — Fik., TX5RHIF—ERE
Dz, 19644 % ¢k Duda (1965) o, Filli#is Preliminary Determination of
Ebpicenters (PDE) Omy(my<6.0 OHE), d Mi(m>6.0 0BE) A2 L%
HHIE LT3, B L, M. A7 —niz M=8 fHECHRAMLTLE S (Bl FE,
1978) DT, WEx— 2 v b bI Lice V=25 . — F My5i 52 5hTw5EFREC
DT, KA (1978) ORITE L SWT M ftixflvTund, #oT, EILLHIAT
WHBME~ /=F o — FMIL, HRCOMBLETRERLZEENHD, KR CL, PEE
HRRBERKBOMEE TRV~ /= . — FRAOHMEY WL LT50T, Z20L5

TR BBE Lo, EOMOEBSICDOWTIL, £30EDrBEBI i,

WEZEERL, HxoBiikREgoheh, LR TEROENR LR TLE S D
ThsH, TERFER] (BF3THD) o MR AJOEERR ] BRI TWA2HED 55,
M7 LR R ET0km L Z o SR, 1960~ 197540 165 Ehe &at210fM & b, B B 7e il
B -RECHTHEERZR L 186 ME/cd, REEAKORLERHSL01L, 05523
fiic, HEc LTS TchHs, 30 bLHM bAkE 5, HEMAROFRER, A
FHERMEHRTRCE KA TV BT, R 186 HMOREBEAHED 5 HRA0%IL,
T4VEY, £ VFFRYT, BKEEO VY REY, 2. —~FIFA, Fie5y 7 LHEE
L, 49 v, P2 EHRRETOMBTRE LTS, 4HC b OHIRO I
DY, HECHEFHNARTL, WEEAROMLERIZE E WHIRTEIbEALTSL 0
Ll

L L, i shTws IEEAEOERAMNEEIL, FEARC - TLESThbHEED
HEcH b Ehicd O, MEMCH o T TINERAENFIl S b O 7
i+ &, UL, oz, 19715 v hEimE (M=7.5; Kelleher, 1972) ® & 5
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gap against magnitude of a main
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magnitude versus precursor time
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Fig.26 Relation hetween M and L-T (pro-
duct of linear dimension and precur-
sor time of seismic gap). See the
legend of TFig.22 for the symbols.
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