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1983 EHAMHIHER (M 7.7) O
HILAEAOH 4 22572 h=4 =

WRokEDE K K Bk

("FFn 60 47 7 7 31 A

= B

SEBEH 10 Figdoic R EVHER OSEEDOBUNMUTE OFURE S IA 5, TS &+
FEE B R TH AT 859 56T - A OEEROFENHEE S h s, BEY
LHIBET O T — 2 L & OFfERTET 5. 1983 SE D B ANGPIRMEHL, & OfEHH
A ABREOHENERCEATHEVOIBRLEHTI TR 12D T, TOREDOHTIO
b ooz EaRLTWA, BAREE, BHERE - SEEEIGER, BAEIZEOH
EERF OIEE & AN OB OBEFZ X » THE AR —D2D Ty 7 2K L,
CHhAHEERICHECH 5. B AREPREBUEL C OREEMIGIIAFHCER Loy
Pt o etmTh v, T TRAAGME LTIPIZHIC R EWIBEN bR LIE 5
T Xio. 1978 4L EIRIE MR ORIUR T AMEA PR LBE LT3, =&
3 B E - BEFE B RS A B AA V- Subduction Zone 123§ Lic &\ 5 ks

AR CTH 5.
1. F B

1983 4£ 5 A 26 BHIEF, HFARKE LKEEIRO HARBMhET M 7.7 B Rigedh
WEATEE L., Z O I o RIS VIR S RO TS 5 /s, Huoi
Pz L B JENKE L, FEHTI06 AT b LI, AR, MR E LIWEOS&1THs
BIOFFHRREOEN T TH HRECHHNRRYH 2D T, MEER}ERHE h
RIORELBETRTAKTHS 5. L, ZOHUR T & MR Higk o s
PFH U AR Dk X 5 TH A, Thik, oK =i & o, &k
WMTE L h & DEE DR D iemoicy E Bbh . WEREROTIERET T
b, ZOMBELELHARER TR O LS A RMEORLEIBD TR ETHY, 42
FH LI el o FEch 5 & &, Rz DHIROFR R DV TERT5 205
T it (B, FRG, 1984). KRS T, SOX S KRHIEIRE L h <
KEVGHIFES & OHUR CEININCHE LI L TE L LML, FoBificouw T
29 % L, BABFBNERENOTFRCOPWTHT 5.

BAEHIMEORAELHiIE LT, i (1983) </Mk (1983) OIRIE L7 B ARG
TU— P ERFHSMBEL L OTW S BRERRIBENE I ORI o TREL
DX IR KHIEA TSR B AT LRI EHITHLOL LTERRYD VLT L3S,
HACBARTER D 7 A4 ¥ W~ 770 FE D ESLET D, e RIHFREER 3 <h b
Lo OTUKA (1987, 1941) OIRFLIN, = OFEIHF O TIE:L FIEN S < OBIgE I
IoTGHUBRTE L (HlxiX, Fukao and FURUMOTO, 1975; HuUzZITA, 1980; 7%,
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1981). rhif (1988) Lt ok =—F o7 Fv— b Edbk T v —F EDOFEHFE SV — MER
LLTHL, BRBHEH T -5 o7 7 U= OMIGARDEEE Loob 2 TR B
BEL, CORCLIOTHARDT 7 b = 7 ADHEEEN I CHPIR D LEH LT 5.

HAWPMIE oA, R EEMbE (1940, M 7.5) RO #HE & (1964, M
7.5) LAbET, ZOFv— MERDTBIEND I D FHOOTIRI WD FiGr b
2T IS5/ Lavl, RUPRRUERL & b 2 <, FrREL [F v — b8
RIIEFT S E D LMBRVOILEETH B, RO ARG Tk EVHER NI DD
PECRELT—2DIWENRTR LTV 52, ThbOMEDS IR clsdt L
LDTHY, WHALHARLSHEMAAE THES > THRELTV%. #2T, FHbIC X
5 [7v— bR A—oD BT XETLENT 2 E5BATHL LN TH B &
LT, ThPEDRERR T v — R TH D000, BARGHINENED LS
CMESTORENC I ZHAKRE. BHL, ZOKIBEIIITHRAL [Fv— PR
D—IFTROI LD THIUE, HBHFECD [Fr— MER| OB GEIEL RES 5 1,
DEFL LR, [FVv— FEIR] DO TLRECHIEN T AT 5 Wk +H# 2
bhitd. LiL, L UBKREFHMIEDS MBR] ofFkifs clgorkochihug, ©
N 2>T [Fv— MER| &ROIETE 2 FHI+ 2 0@y clicwv. 20 ks, HA
HHEMEORAEDOEREWENCT S &2, [T v— FEER| OB © I 20
b AT RL LTV B, ZOMEIC VT, RRHC L TOPLA DI HLE S
5.

H AR g A iR O TS RIE O R ARG i o T, TS DRI
NBHBH (Blzix, WiEFs, 1983). Ua L, {TlH ARG B m B3 aric 5
LD E WS IEARNEMEC OV TOY A ATT 7 + =7 ADBE» b OBIITIZ &
AELIRN TV, Z ORIV TRIEAR (1985b) 135\ CRMiINB L {72773,
AME TIRGT ROFILKEO T CIR BRI N T B HEER, 1L REF KIS o
T« WHEBER A L &, BHAGPTIWE SR E 5L O ThciEor, E5 0o ETh b
E WS ER LI ADTHRNT 5. [FlRC, ©oMRoRloife L noT w58t
BAEDYA AET 7 b =7 ACDWTEETS

2. 1983 FRABPIHEOBE

KBTI X 5RO FEE05 1983 45 5 J] 26 H 11 I 59 7 57.5 BT, *OEE
bk 40°21.47, itk 189°4.6/, TRX 14km ThHH, M L T.7T Ths. BERITAL
EHOKEN M BALE S BHNREHAE 120 km, 7§ 40km wRsEXKAL O TH o
o (BAE, BEEKYE - BARITRS:, 1984). VANLBRIOMATOMANC X B &, EBHEARE
A UCdbdb s TR HE R L, ARG CALdLisic Iy n ke 28 2 CIEFT Ue. Insl g i s
T2 O0Me Y — 72D BN D 2 LML IOREOTEMEENC 2 DORHN 24 fhig L
DOEZBCTHBE LI LD EHEEIR TS (10dugs, 1984). Fig. 1 @ HAGHRTO
BEMZRICABROREROMBEZR Lcb D TH A0, & ORI HARIEHRG OB
WARER VIS DL 0 Th H, HERITIEE 83000 m O = v 2 —iZi2FR>THIZMA
KER XL LT 5. MEEH QML REDULAMNSMOLETF 6, WiHIE I 80° 25
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H A AT BT T % &
(M,) & LT 5.1~5.8%10% dyne-

" HOKKAIDO

em AHLRTVD (fEEED, 3 JAPAN SEA PACIFIC
a2’ OCEAN
1983; SHIMAZAKI and MORI, ™~
1983).
ZDOMEIT TR IR T Lo | 1983 Japan Sea

R S T, R N oo
PEHOERIC X 5 &, KO Ty
12 Hilio 5 71 14 HIcARORE “gﬁ§
fLizd A ERUHIT M 5.0 % D&
Bt NMUERED R LCu s

Z DWFZER A2 B K CRHE DT
LTHot (GHdbks: - BLHikE,
1984). jEAR (1984, 1985a) 114 3L
KR O ISC OF —xicd b3
T 1978 EO D B R A
¥ b BRI CHEETMET L . :

- L
126° 138° 140° 142°E

Miyagi

1000m

A Peninsula

Ll &, Bh, HTELEL K

AU U = B ) e Fig. 1. Locations of the epicenter of the main
~ 54}1 L7 . £ %?ﬂjﬁ L _ 25 shock and the aftershock region of the 1983
i, HAERFEOBR T — 21200 Japan Sea earthquake (M 7.7) and a sub-
Th, M3 LEo ik x v marine topographical map of the east
WECHEAT 5 &, EIRROED) margin of the Japan Sea.

25 1978 SEHRE A ST T 5F[AA R LT 5 2 ENBd bR D, I ORERLEET L
O LIERALL, BEFELEEONBEHORELRb bR, 20X 5K, HA

T ERC SO RIMRIRBL L, T Lo X 5 Th 5 (Mocl, 1985a).

Fig. 213 A. Mocr (1972) i< X % HAOWIILIZR A K 1983 4F B A g s
DERE 7wy P LICLDTHD. T THEHIRDZ &k, HARGHTIBE B AL
DHMIGDRETH b, VEEEEHR O H 1 BB AT claofe LW b = L Th
B TOZ LR, SEOMEL K (1988) B OHEET B HAGIEGE D 7 v— R
DTED/E WS Z bk, RAEGTT OB E RT L0 L Bbhan, 5 fhc
BV THICIYL A DB EZ T M T,

3. HMEFEFE [BEEE—HEXETHER]

3.1 REVHEDHH

K EWCHED AL T & AL — TP T i B A i ¢ 436 L% = &zt
(1978), MATSUDA (1981) 7s&EAMEHIL T\ 5. LA (1978) 113 EhLa et (aky iz
BEEH-F) 2 DREREEC T THRRC AT 5 2 ICER L, #uNBERC S THile
AR R b D &L, & ZwEiiafis L. HL, L (1978) % Abstract T# 5%
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Fig. 2. Geomorphological map of the Japan Sea (A. Mogi, 1972) and the location of the
epicenter of the 1983 Japan Sea earthquake.

tod F DM S, Fig. 6 L ibhd ko, HHIERFOTFT v 24—z —#
WABEME S hte 1976 4 4 A LI 1978 4ErbuiE co BUMNUEONHRO I B & E
27X 5TH5. MATSUDA (1981) 44T ROEH (1979) oEE X H W T M
6.5 LI ED RO (1885-1978) % 7w, b L, ZOTHE M TR LTV 54,
CHRETIE S TR A S 2 L2 e oAb E—F R O R 2 LT . B
Tieks T, SLrFRCHEE (1982) OMiEEac b & W T AR %N 5.
Fig. 8 1% 1926 4F 75 AAGrhif 0 ETN] (1988 F 4 J1) £To M 6.2 L)
b, X 60km LAOMIIOSTiAR Lcb 0T, HWEHIGLITIC X DERTH .
o TR L KB O P R Y L — P OWAGAZEIR (HARYEN <, HAGRN
O ER (1983) W X HAENGO Y V- bR TH D, ORI ET, KFEHE
{ilo> Subduction Zone THbEEENA D THFETH DO LT, AMORBEROHAK
M COBERNEGC EMNE b, Lnl, ZOEHOEGEIRORTHIEEE &
BE B bk S ALTE-FA R A 08 L ¢ M 6~7 7 5 ADMBEBREFIL T 5 Z EHERZ
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Fig. 3. Epicentral locations of shallow earthquakes of magnitude 6.2 and larger in
northeastern Japan. Focal depths are less than 60 km. Data are taken from the
JMA catalogue. Solid line: tectonic line through the Oga Peninsula and the Ojika
Peninsula which is proposed in this study; broken line in the Japan Sea: plate
boundary which was proposed by NAKAMURA (1983) and others.

WA, BECRLIEZ OFIOTE-D 72 T2 13, b s 1964 R0 B IR Bt E
(M 6.9, 6.5, 6.8), 1939 {ED TIPS 30TE (M 6.8, 6.7, 6.6), 1970 ‘EOTKMEFRTHN
M (M 6.2), 1962 fEOEIKRILIIBTE (M 6.5) T, I HICLOWRIERF TR
T 1978 SEOERBIINTE (M 7.4) ARHEEL V5. ZoRInci Beficsl L ELL
hCiz 1964 AEOPHEILIE (1964) M HAOLMRE TH 5. LK Subdue-
tion Zone 1 ¥ IF AIWEDERH AT L AT - I HF MBS+ 2 HAr Ron 503, &
WROIETE - B M OYHR O T % — v ML d b b L5 THSH. Hb,

el CrE RV HE E CIRIE S M LTV 50X LT, T O TR Eiic R

BEEEEOTERD, OO LT 5. TR WT, oL & e E%
FE S — D DIGHGER () Th B & DiFHTED TP A, HE Bz Off% Oga-Ojika
WG, ML T 0-0 i sz L1295 (R, 1985b).

Fig. 4 12 1885 4EH 5 1925 £ M 7.0 DLEOEB GRS HATiKCh 5. i
e (1982) OMUEFAC X 5. T oA 1926 DRI UCERAE S M o
EERPLRE L T BRI GV, ZORIZE LT ABER O HARIEHROMIEDIE & A
EN 0-0 B ENELRICEELTRSTWAE EDoTLWThA . 1897 e
m%%wﬁMﬂ5ﬁwmk%mmmﬂ@ottém1Eb,&a%o<ﬁ,ﬁﬁ¢M@
HEBIC A0S D ORTED A EA TV S, (BL, BIEFEETE, 1907 ER O 1920 4FIC
M677z®mg#0%oo%%£buﬁb,%@%@ﬁﬁ&%%i%k,:@ﬂﬁm
HAR TR E VLGSR LES TV B RATI CHH L F2T I\, #F1ix 1885 4
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Fig. 4. Epicentral locations of shallow earthquakes of magnitude 7.0 and larger in
northeastern Japan. Data are taken from Utsu (1982). Solid line: Oga-Ojika line
shown in Fig. 3.

E 1 bt 38° 6 42° OREPRD B AYHARR O Lol Lic M 6.0 LI ko
B\HIEE (1885~1984) [3:4& LTFYE (1982) 12k 5]

FAERR FEEE iy WX M i ES

1894.10.22 38.9 139.9 Vs 7.0 I e LT

1897. 2. 7 (40) (139) Vs (7.5) FKER#HQ

1907. 8.14 40.0 139.0 VS 6.1 FREES

1920. 1.14 40.1 139.0 S 6.0 KM Eph

1920. 1.18 40.1 139.0 S 6.2 BRI

1939. 5. 1 40.13 139.52 0 6.8 RIS (BEEEEE)

1939. 5. 1 39.95 139.8 0 6.7 (R4

1939. 5. 2 39.92 139.82 0 6.6 (F5E)

1964. 5. 7 40.33 139.00 0 6.5 KNS (B E)

1664. 5. 8 40.45 139.08 0 6.5 (F4E)

1964. 6.16 38.35 139.18 40 7.5 PRI (PHEBTE)

1964. 6.16 38.80 139.03 0 6.1 (R4:B)

1964. 6.16 38.63 139.20 0 6.1 (M 4x7%)

1964. 6.16 38.37 139.32 20 6.1 ([F54%5%)

1964.12.11 40.42 138.93 40 6.8  FXSLHh

1983. 5.26 40.36 139.08 14 FROELHE (H ARG HEE)
(RIAxLEHmE)

75 1984 % Toy 100 EM] 1 bk 88°~42° iR (121 Fig. 4 oHiMA) o A&
WROFOPRETRE LI M 6 D EDmWIbErFE: (1982) OWEENSGIVALTT »
FLIchDTH LA, 1894 EOERNMEE 1964 FEOFEMEZOIE L TR THEEERK
O EDWAETRD TS Z bbb,
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ek, BAEBHERVCOKREWIEOH 0TS Fig. 8 LR 0-0 M5
FmA TR 2>T 52 iR Loy,

3.2 e

KEVHIEDN 0-0 HEHCIBDTRSTULA I LIZ DWW THRRTELD, KEWILE
ORI, MEE LI A% — v 3 le o Tuwis, f80T, ¥l Raldh, EE
MFI LA WS AEELBEELE R, Lhl, BELIOBS—MOENERTHI A
Wk EF VBRI L D ThIVE, T O EIREE O UM ERIC X o Tk L
T THAMNE S MEFED D ENTE DB, Fy, & OIKCi 1970 F4~R
DRE D BRI L B B/NBE OB BN S h TR Y, BUNBES i OR
oW TEF AR S Zmcitt Sh v s, SELC OREERc: &3
WTHRER L.

Fig. 5 1% IsHII et al. (1983) W X HEDFERDOELBHD—DTH 5. LDk 1976
EMND 1981 F£F D 6 FERIDEX 0km LHOBNNUESAHKTHH, AOKIZE
DI ORI X AR =i F —Dlitavi—TRLIE L O TH 5. ISHI et
al. XL AR OFER) % Zpeph O iGE), NEERICLHERTT 5 iET), ROV ABHCH
FIETH D8 O E L, PIFEOTERE LCdbdis b HEA~HIM O % UG B
ThHELTWAD. Lil, ZORICEWT, WHEOTEELILHE 2 HHICIED 5 {ET) & 4
B s HALPRICIED TS T o M E RN T HET e TR L TED. &0

142 E 139E
41 N

Loc{ E ErRG ) Minimum: 10
INCREMENT: 2
Fig. 5(a). Epicentral distribution of microearthquakes with depths less than 20 km
during the period from 1976 to 1981. (b) Contour map of accumulated seismic
energy for Fig. 5(a). Minimum contour indicates 10 erg and its increment is 10?
erg. (IsHII et al., 1983)
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PEREE B0 HALTNICIED Ao i & DI H RS & CIEE T hIE, £ o Clifiinc ciid
D05, 2L 0 HILOIREIBRSYEA TV A, DE D, C ORI TELERIe A bR
h 0-0 M LIiEEH 2RO B E W RGFLTELSTHS. Lirl, THILTLYL
PR b DBV & FENTH S, [ISHI et al. (1981) 1% 1976 fEizD\ T
RELUIITE-FH DO — VAR b5 2 & xR T\ 5]

BUNBEEEI R - O L SRV ES TR IR TLD 5 - v A5 &5 Tk
I BT HCBRBTETH B2, AR GIEC 20 5 e o 1i Kx B 28
DOTHHET DLW H FEEL TEER ANFETH L B, Wiz, 1973). HE
TFrHHE S ESMCHIRFIC L 58 ¥ ABEOBRAHMEI#HE Sh b, Zo—#dioy
XA Z DX 5B BN TADL L, LiELiE 0-0 HEGHwi o BREFIN R bR
AN DHDH. T T, 0-0 HUCIh o BFINBEE S & Y A, WANERETDLID
Yiti% B, 3L AERFIIRD LN GEEY C £ LT, = OFURATIORE A ftiic
Ly, BiiciA EoC T e , P LD Fig. 6 Ths. A & B ol Bbh 3
Badbdbh, Togsr A L B ofFlofBic e, F LTHB. 0-0 FHacip 5 Bl
DOFEE DT B X o7epy, B O ADPMILIc AL GBI b D RS IR ek
Dl Enb, —IRZ DT 7 REFIOREORBIINHER Y FEHL LT 5 EHTIWT
HAHD. EHICERNRITMEAOFE LV Z EXES TThin

0-0 MBI 2> Tavie b W EFIN Bobhizb oD fl% Fig. 7 »5 Fig. 11
R bk, 1979, 1981ab, 1984b, 1985a3). & & CIHIBES T OHT R B3
T A, RECH DB, BREER, RE 20X, MR B0 s
%L, Thic Fig. 2 ® 0-0 #idir a3 caaA L.

Fig. T R EHREMBEZRO L DT, 0-0 i ORI & S ORREIE A B 2 <.
Fig. 8 2 EHEILIL oo IE LW I0EE (1980 £ 7 H, M 4.8) »ija-or-fiEl-c, Pk
OIHENC Nz T B AR cOIRETINEs bh 5, Fig. 91X 1981 4£ 1 H 19 HoD

Japan Sea
Miyagiken-oki Miyagiken-oki (Nihonkai-chubu)
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Fig. 6. Temporal variation in the degree of the appearance of the linear distribution

of shallow microearthquakes along the Oga-Ojika tectonic line.
the degree of the linear distribution.

occurred along or near the Oga-Ojika line.

A, B and C indicate

Arrows show the large earthquakes which
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1978 Aug. — 1978 Oct. h:O0-30km

Fig. 7. Epicentral distribution of microearthquakes with depths less than 30 km during
the period (1978 August-1978 October) in and around northern Honshu. (Slightly
modified ToHOKU UNIV., 1979). Solid line: Oga-Ojika line shown in Fig. 8.

EIRIL A O (M 7.0) %04 0T, AREARILET o EAR I Tk LD B,
Fig. 10 (3 HALGRMIBERAEBM L W0 b DTh 505, WHEHCORINLL D
TR L LT 5%, BARGHEIBEEO AR 0-0 SR> TS 2 h L TR
THEV T 5 AN ER Sh 5. Fig. 11 i BAGHEIEO LT LEEROSETH D03,
0-0 FTH 5 BERALFI 27 b BIRHCEED B 5.

Pk, 0-0 0l o SRR FINEs bR B Hla R Lich, 0 X 5 ks s v
FacBbh b0/ T, 0-0 Buliicia 5 KMEE & wiiclilie > T Hbh b
L5 THh 5. Fig. 6 1© 0-0 HuEihE T OBEIETRE LT M T ROK S Wil
REMTER LA, ZhbOME A Licthic 2 0 ERFIZ BN e 2HR 258D b
n5. 1980 4 5~7 AE O — 273 Lo L 5w HRIRILIR ek E Vv IbiE (M 4.8)
Mo s (Fig. 8) TH5H. 1983 0 AAIGEHIHELN - i EEFIOHEA i
Fofeht, FORBITHMI T, Pig. 12 iE0ES (1983 4 8~10 A) & 14
LAl U0 (1984 4F 11 A ~1985 4E 1 B) O#/MUESTRE () (b) % RLi.
WRONTORET > B T 548, RRDOERRL &2 TXTHE L TERSGET %
T, (@) T 0-0 i 5 AR TINEO REBBROE S 2 BFRCHA bR 3
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1980 May — 1980 July h: 0-30km

Fig. 8. Epicentral distribution of microearthquakes with depths less than 80 km during
the period (1980 May-1980 July) in and around northern Honshu. (Slightly modified
Tonoku UN1V., 1981a). Solid line: Oga-Ojika line shown in Fig. 3.

By, T DU IESEHE LTk E RZERRRCF IO M 320 B e, 7235, TR0k & 3k
WRFEDR AL LB OGBS AR T 2 DO & s %, PIBESC ORI #1108
WENCIe 5L 5 TH S, (b) Tk 0-0 HEEMCIAD TR IS LciGiniilo b b,
Z DR, 0-0 HEGEROWEYAY B AR IiE O g s & YR I RN BT L,
EVCOHHENLWRETH A 5. 1983 LEPRRIALTOF — 2T M 8.0 DL o/ NuER,
TR ETikd B0, 0-0 Hedfhcin>Cirle i aHi@s B bh 5.

Z DRHTHGE LBl I3l Lol sl ko b o & U L L, )
BRI DB DR ECHIFE D Wi 5 SV iB B 728 Cik 3 L& o, i3l 10
I DR ECHIEOHIRILI &, T O EANE E A —HT B2 & L& 2 Hire
5L, 0-0 HEAEHBIIE L ITI L T 2 DGR likisi ch 5 L HEE X h 5.

2 E TR ENEAN D S OTFE T Lic. £ oC, = ofikig
IR D TR T B DIELHEEN & D TH DD H HIEICH B, T TN Db
DIFED REEMS WE S h w52 (FlziE, IcHIRAWA, 1971), 1962 4D kL
IR, 1970 EORKHERE R Is & PIBER O F o T2 HPEE ) o ik g 1
TH%. LinL, 1939 G0 RBIEL BT — 2 DE A - T ofihilth b
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1981 Feb. — 1981 April h: O-30km

Fig. 9. Epicentral distribution of microearthquakes with depths less than 30 km during
the period (1981 February-1981 April) in and around northern Honshu. (Slightly
modified ToHoKU UNIV., 1981b). Solid line: Oga-Ojika line shown in Fig. 3.

Fiz, 1985 4F 3 [ 28 HOWTAEDIBE (M 4.7) DX 5w JLPE-F I J7 1 O Wi &
Fe b DI BRI TR NGRS R T o T B (e ke, 1986b). 60T, T o
MEEHICIN S HIFED £ h = X AR DWW TR E BIKHENTHAE, LECch by, 0-0 #Hk
BOTFRMEE T DT O AT S B OETH 5.

3.3 BABPHHEORE - AE - £E

W75 C B AR #gr Ptz o R0 —ins 0-0 HHEHITIR> TR 2T 3 LTuw %
Z R Fig. 18 13Hidb k% (1984b) 12 ko T i SRR O 50 [EE
DERNSGRTH DD, 0-0 L ATRALTHD., ZORNSERDL I ENTL
X,

(1) 7 0-0 Keiksm koigots. Fig. 14 7 hiboh b X 512, HAAREGREHILED
AEOBERLIBEALFRAUMIRDERTHWEDTC, 0-0 #EHIL 2 O A5 FHICIE
VCTwbholBbhbhb.

(2) T TR, EaRERITIRE 8000m D= v 2 —12ih 5 X 5 ey
N3BWEILLTWED, Zh ISR EDTIEIA TSI T A KR B2 h
WICIEO T B, iz D RIER OB N E T E 5 & 22T DR
RS oIz, 0-0 FEGHOTFELH 2 NIIBEMT 52 LN TE 5.
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1983 Nov. — 1984 Jan. h <40km

Fig. 10. Epicentral distribution of microearthquakes with depths less than 40 km during
the period (1983 November-1984 January) in and around northern Honshu. (Slightly
modified ToHOKU UNIvV., 1984b). Number of aftershocks of the 1983 Japan Sea
earthquakes are plotted off the northwest coast of Honshu. Solid line: Oga-Ojika
line shown in Fig. 3.

(83) 0-0 M aine, FHEWMANOIETHE LRIFWOWARABIINCHA S, &
ol Fig. 18 0 T7THEAOK (1983 4 10 B 23 H~1983 £ 12 § 12 H) <THA
TehbH. 0-0 HEEFHOII TR RBBEHIEL T, REROMAIRV- DR LT,
T T RIER O, FHEEAMEL.

Fig. 14 3 1964 O GIER Gy & 1988 0 QAR IRIROWE, K, KE
ONAiER LI, DTH S, 1964 SEDOEINT 5 A 17 Hic M 6.9 % EE LT AHEN
MEEEL (01 Atho 6 J1 16 BicimiEitiEs J8 £ L i), RAED 12 11 A
M 6.8 oiEsfTREL, Wi D THDH. Figs M LR LICREITOT — x
X BERSAIA RS &, 1988 RO HARGRMMBONE RO KEOME LT & AL
MUFT, 0-0 iEmodtinncitoi: £xbh b, Fig. 14 (B) kT, [iEH
0-0 Hisfodtmsic g LTiR2 e b a2y, Hin/ED 0-0 Hidfiicin 5 Bikkig
b R S D O FRE .

Pl E2vs, ARG HARBHRG 2 I E LT hE Y v — PG
WOMITETH B ERAREC, 0-0 HEEfAZ oBRESET S &5 MEEMCERATT
HoOHWETHLEEL BRI, FRICLOT, Mooz v b —E L < Hpc
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1984 May — 1984 July h<40km

Fig. 11. Epicentral distribution of microearthquakes with depths less than 40 km during
the period (1984 May-1984 July) in and around northern Honshu. (Slightly modified
Toroxku UN1v., 1985a).
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Fig. 12. Epicentral distribution of microearthquakes with depths less than 40km in
and around northern Honshu. The coastline of northern Honshu is omitted. (a)
1983 August-1983 October (modified Tonoku UNIvV., 1984a). A linear distribution is
not seen along the Oga-Ojika line except for the northwestern part near the epi-
center of the Japan Sea earthquake. (b) 1984 November-1985 January (modified
TorOKU UNIV., 1985b). A linear distribution along the Oga-Ojika line ecan be rec-

ognized.
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Fig. 14. Locations of the 1964 earthquakes off the Oga Peninsula (A), and foreshocks
(B) and the main shock (star in C)-aftershocks (C) of the 1983 Japan Sea earth-

Data for (A) are taken from the JMA catalogue and (B) and (C) are repro-

quake.
Solid line: Oga-Ojika line

duced from Tonoku Unrv. & Hirosakr Univ. (1984).

shown in Fig. 3.
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Fig. 15. Locations of earthquakes of M 4.5 and larger, with depths less than 60km
during the period from February 20, 1978 to February 19, 1979. The largest solid
circle along the solid line running in a NW-SE direction indicates the main shock
of the Miyagiken-oki earthquake (M 7.4) on June 12, 1978. Solid line: Oga-Ojika

line shown in Fig. 8.
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Vertical Crustal Movement

1956 - 1966

1966-1975

Tig. 16. Vertical crustal movements in the northern part of Honshu which were
obtained by analysis of leveling data by a two-dimensional Chebychev function.
Crustal movements with 80-100 km wave-lengths are shown. The white areas show
uplift and the black areas show subsidence. Contours in each area mean vertical
movement of =2mm. The solid curves lines indicate the coastal line of Honshu
and lines (AB) indicate the Oga-Ojika tectonic line proposed in this study. (a) 1956~
1966. (b) 1966-1975 (Slightly modified IsHII et al., 1981).
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Fig. 17. Horizontal strain (dilatation) of the
earth’s crust during the period from (1883-
1909) to (1948-1968) obtained from the first
order triangulation surveys (A part of
HArRADA and KaAssa1, 1971). Open circle:
dilatation; solid circle: contraction. Solid
line: Oga-Ojika line in Fig. 3.
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Fig. 18. Tectonic lines in pre-Neogene base- AT & Tk B A 52

ment (KITAMURA, 1963).
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Fig. 19. Submarine topographical and geomorphological map of northeastern Japan.
Black and shaded areas in the Japan Sca are banks, shoals and plateaus (A. Mocr,
1972) and the dotted curve is the plate boundary proposed by NAKAMURA (1983).
Cross and solid line: epicenter of the 1983 Japan Sea earthquake and the Oga-Ojika
tectonic line proposed in this study, respectively.
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Fig. 20. Submarine topographical map of the southern part of the Japan Deep Sea
Trench (Hydrographic Department, M.S.A., Japan, No. 6312, No. 6313).
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Fig. 21. Locations of earthquakes with depths less than 30 km during the period from

1970 to 1984 in northeastern Japan.

(a) M=38.0, (b) 3M=4.0.
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Fig. 22. Tectonic structure of northeastern Japan summarized from the viewpoint of
seismotectonics. Shaded areas: focal regions of the 1983 Japan Sea earthquake (off
the west coast of Honshu) and the 1978 Miyagiken-oki earthquake (off the east
coast). Solid and broken lines: structural boundaries including plate boundaries.
Dotted areas: banks, shoals and plateaus. Arrows: direction of crustal stress.
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Fig. 24. Locations of earthquakes (solid circles) of M 4.5 and larger, with depths less
than 60 km during the period from January 1, 1967 to May 15, 1968. Large open
circle: epicenter of the Tokachi-oki earthquake (M 7.9) of May 16, 1968. Solid

line: Oga-Ojika line shown in Fig. 3.
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Fig. 25. Locations of earthquakes of M 4.5 and larger, with depths less than 60km
during the period from January 1, 1962 to May 15, 1968. Solid line: Oga-Ojika

line shown in Fig. 3.
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1983 Japan Sea Earthquake (M 7.7) and Seismotectonics
in Northeastern Japan

Kiyoo MoGI

Earthquake Research Institute

On the basis of a linear distribution of shallow large earthquakes and microearthquakes,
an active tectonie line across the northern Honshu is proposed. The existence of this tecton-
ic line running in a NW-SE direction which runs through the Oga Peninsula (Japan Sea
side) and the Ojika Peninsula (Pacific Ocean side) is also suggested by erustal movements
and submarine topographies. The 1983 Japan Sea earthquake of M 7.7 occurred at a junc-
tion between “the Oga-Ojika tectonic line” and “the plate boundary” along the eastern
margin of the Japan Sea proposed by NAKAMURA (1983). The space-time distribution of
aftershocks of the Japan Sea earthquake also suggests this complex structure of the focal
region of this earthquake. The mechanism of stress concentration to the focal region of
the Japan Sea earthquake is discussed on the basis of the tectonic structure of northeastern

Japan.



