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Fig. 1. Map of Nobi (Mino-Owari) earthquake area, central Japan.
(1) surface breaks during Nobi Earthquake of 1831
(2) pre-existing active (Quaternary) faults
(3) lineaments and possible active faults
Numbers in parentheses for active faults correspond to those in Table 3.
HK : Mt. Hakusan, K: Kinbara, KZ: Koze, M: Midori, N: Nogo,
NJ: Nojiri, NK: Nukumi, O: Omori, T: Takatomi
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Table 1. Nobi (Mino-Owari) Earthquake of 1891

Date Oct. 28, 1891 (Meiji 24)

Epicenter 136.6°E, 35.6°N

Magnitude 8.4 (7.9); 8.0 (Muramatsu 1962)

Fore-and Aftershocks remarkable in the southern part of the epicentral area

(probably on the southwestern side of the surface fault line)

Casualities 7273 (killed), 17175 (wounded)
Destroyed houses 14217 (completely destroyed), 80184 (partially destroyed)
Surface faults Total length 80 km, General trend N45°W,

Name of faults (max. displacement) :
Nukumi f. (3 m left-lateral, 1.8 m SW-upthrown)
Neodani f. (8 m left., 4m SW-up.)
Umehara f. (5m left., 2.4m SW-up.),
Kurotsu f. (3 m W-up.), Midori-Daishogun f. (5m S-up.),
Midori f. (4m left., 6 m NE-up.), Koze f. (1.2 m left.)
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Fig. 2 (C)
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Fig. 2 (E)
Fig. 2. Map, showing observed localities for surface breaks of Nobi Earthquake of
1891, where detail descriptions are given in the text and listed on Table 2. Solid lines
and broken lines are Quaternary faults recognizable on topography.
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Fig. 3. Topographic map of Neodani (Neo Valley) between Midori and Ichiba. Thick
‘broken lines indicate the trace of surface break associated with Nobi Earthquake of 1891.

Contour interval: 5m. A: Kawaguchi’s house. B: Sugimoto’s house. See text for ex-
planation,
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Fig. 4. Fault scarplet at Midori, Neo Valley, Gifu Prefecture, looking
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Fig. 5. Offset of a tea plantation at Semino (Loc. 26), south of Hinata, Neo
Valley, Gifu Prefecture. Small circles indicate tea plants (after Bessho, 1967,

Notice:
an asymmetric deformation (drag on the west side) along the fault trace.



104

AT LT FIRS A 2T Jefl) s aKENE® fERamh (B)”, ¢ & v R
RETEERE AL (K,) (HI”. '

&ETI “ FOLBER Y- TIzs N3OW oERELLTHbbhic (0", Tibb
HWERIL Y AV FEPDOFE» LEANRERHEE YY) BthoBE 2T (B), Fb (RAIUMGE
F) OEWTHEBYEY) -7 (017, £E» bl it “ £ROFMUERED - TR ©
FRIZES bbh, SbC&HEE 22 TREIMIfloloRECky (K7, “ RS
##ECT (B)” JIINE% (Loc. 30) i2E 5, ,

NAEE T, FO “ Mok T aR Jefl) SMET Lik~Es 2 & 6 REfii 2
m THote (K (Ko, S BIHE~EAT “JIAORE (77 %) 1 odtx@b, Wl
oo R ABE=OBERTH AT A xE (FEHIF, Loc. 32) 2i#z, WFcTs (KJ"
EEO T7#%3] EPHA kS Oz Fig. 6 1273 & 510, AR T mER T
FEITHNCREE L CIRESE B SHEREIZ S 2o iE L bh b,

7 A{:I.(-l e

ot

- CEI e Dﬂh:
(S IS T Lo

Fig. 6. Example of surface-break jump between pre-existing faults.

(1) pre-existing faults recognizable topographically. N. F.: Neodani fault, U.F.:
Umehara fault.

(2) surface breaks of Nobi Earthquake. Arrows indicate the sense of strike-slip
displacement. Notice a jump of surface break from Neodani fault to Umehara
fault.

(3) streams (dots) and filled depressions (hatch) on the downthrown side of Neodani
fault. Offset streams (A-A’, B-B’, C-C’, D-D’ and E-E’) indicate left-lateral
slip of the fault. Contour interval: 100 m. (Matsuda & Okada, 1968)

.
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Table 2 TiL = @ 3#1S% Loc. 57, 58, 59, & L7c»t Fig. 2 o#ifsCcH %),

54) B (Loc. 32 0¥ AH 1.5Km) 13 H BEHOMBOFEH 1 Km o/ MEETH D2, 127 4
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56) KEOER—EKIC X L WEMBRREEONTE GInas, X 5~6 i) B IORKERS
D CRMOF " Th bbb, BETREETLAEFIR N70°W ESE LHET, EF#H 1mig
WLERET) B3 bh3, 35K, FOREROMCRAFEHOALOMD -/ i 1 m OJLEd
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& FRREDOIGZEAEE (B m/10004E) 2 - T\w5 EHEEShD. ZOBREBMBERZET
D% < OEWIEOFHEMEE I EEOBRERKECLERKE L ) 256 Liinrh
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1891 - LART DI R IB R OIEENLTELE 745 FEORME M=79) »+hTHs (IMAMURA,
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5, LEALND, TOBEZOWIREROF T m/1000 £ OFHEREE % b ORBEKTE
(GPERENBEL) ZZOROCELTETHH S, £, X/ NI EHEMEEY LD
% OIERIEIL, 1801 B EMER ORBKIEO X 5 R BN T5 2 &35 22— izl
RAWB LR UL ofE - RETRERL LTV AW 0L Bbhs,

REKTER RS 2 B ECE, tAE—EHEOERL b OWIBR TR ETR T, LK
—HBEOHRIATHTSHS (Fig. 7), &\ 5 —BERA S, WELZ O OHRIE I

/
ZOKM'/II\
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\\

Fig. 7. Active fault trends and sense of displacement in Nobi Earthquake
area (Data shown in Table 3). broken line: left-slip fault. solid line: right-slip
fault. The Iength of the lines is proportional to aggregate lengths of fault traces
of given direction. The maximum pressure direction obtained from the average
trends of left-and right-slip faults is shown in a center circle with thick arrows.
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Yo THE CREMBETH L EELBPRB DT, *OH4E Fig. 7 OfpRoOFARIRER T
% X 5 IiEEAE DR KREMEIS IEE ORI IBIEETE S, ThbOTEREI i
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b DEEZBID, L0k 5 RMEFEMNCRE Lic 2 OMF OGRS IS hi IS8
O—fEHF & —FK LT 5, i, BEANBREL TH 3 M/NMIBOEEND 2 2D EHS
[ (- A, 1967) o—FE—FHK LT3,

§6. HEEIBAVOEMENT

Fig. 8 REAMBNEOAMNBXHBEIh AT LT T r , F LAELDTHS,
WBEMLOK PR O XX EZTLEThTH -, BRANE TRzt oE T
KEBBENEB LT3, & ICKERPLC LIRBAWE ST cREmOKFBEE LT
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Fig. 8. Observed amount of surface displacement on 1891 Nobi earthquake fault lines:
(prepared from Table 2). (prejected on N40°W line)
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%, L OBREKES X OEH OBENE TREMRIBRANE X 0 L/ RERENE
FROK LD bbb LT %, & ITABFETE TR—BKCPFBE RIS () BEBH &
DFBRE .

FEHENLL EORIETL BEENOBRE TH - 7223, BRI OFRE L BB OKE
58 CRASHSC BRI ER Lic, BRAEORALMRERE, #3 HubREE o RiniEiesl
& (K 1936) ofilth»5 (Fig. 10C BM). #HREE T EELLSEHTHS L b
RMEHEREATO KMEE 25223 TE5, BEAKBORFHREL §7 Tl
% X5 B ThEiBROWHIC S ERAS TH B L Bbh b,

§7. KBOWEE

BESOKEREOTEREC NAOW ERDOLZ L MEBENTE A (Fig. 4. LHLIo
WBEIREAFNEO—BEBCHERTROETHERTH Y, BOWMREIC X - ThUUEH
It L REEHREOEMO—EmC KU T I OMEROIEMA R LTWS, 2
£ OMEIRRRBIED —BEH DPPHFL T2 (BE. 1937). 3. ZOKEOKE
BRI TH » TKEFHFILOFETEH A OME (KEXIFERE) &35b 5 Eidne
VRIS Bbh e b e,

tft (1927) & XOER (1937) X2 0 X 5 IR b, KEOWBILERANE O XN
Bl XWiED 5V IZRBILHBTH D 1 Ll EE Xk RtaEs (1964) 13y
BEMEDOBIKFR LT VWRBRET TR EREFLARCEMLLTWA T 2B LT L.
R @B KEEEOERNI MR O—BEMTHENTIRL VENME-> B &L, %
MRENBTHE (§4 0FERBM) it 70T, KEO KB BEAENEOLET

Fig. 9. Triangular buldge (hatched area) around Midori (M)
formed in Nobi earthquake of 1891 (cf. Fig. 10A).

solid line (a-b-f-c-d) : surface break in Nobi earthquake.

broken line: other fault lines.

a-b-c-d= Neodani fault (left-lateral strike-slip fault)

e-f-c= Midori fault (left-lateral strike-slip fault)

b-f= Midori-daishogun fault (dip-slip in 1891 earthquake)
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N Edleo> TTELETEHRBO~ETH D, EhBORDICIIRDVIT L BIEMBERTE I
FRERR LI, A .

Fig. 9 BABMEOHMENEOMEL RLLLDOTHS. Hhrbbhd k5 KBMITX
W ORDKBRIEE > TWHHR TH- T, 101 FEDORRBHERCIIZFD S D a-b-f-
c-d @ X SITWIRBZERLAME Uke, b-c ORI S —f TERD RS bl ES Luvd O Tiix
Prote, BRBECE L TREARIRONESSKE LTETRCEML LD THE 1D, +
DEIBRAKEMIETI O X 5 WCRERICER L TyW a2 B BREGEOMBIER I
BET5TH55 (L LEThOHEDS S WMl & OMEREM OB A1 £ OF M i
BHEMAC D ET S %2 bhb), Fig. 10 ® A & B @EThEBOBHMOr X Lk
DR » Ik & OBREEANTR LI, O TH S, KBEOEBEOFFREMII IO X 5 Ik
B OB > EMEEB S THU & 5. EEOMBROMBEEMBIISI - BMER L
AT TIE Fig. 10A DX 527» bl B L TBH LTw5b EEL el BR2E Lh
Tous, REDQEREN IO XS BT X5 15 & TR RSAENIERE T h, “KER
Hn DERMEINCI A e o IE S OO ER L2 5 X 51278, ERBIAOSHLDIXT
DHEBEBR—FELE U TR Rol” EWIKETORHE (FIFT, 1967) HEEIISD,

Terminal
buldge

Fig. 10. Surface deformation along a curved strike-slip fault.
A : compressive buldge associated with left-slip faulting
B: extensional depression associated with left-slip faulting
C: terminal bulges at the ends of a sigmoidal left-slip fault line.
i

§8. HiEBIRFE M DI LR

BEREBMEOHBENBIZ T, TOMBERCE L TL2FHAOMB N BIRCH LR
W EREZ LT BRI oot S TRIEEATW3, & i TRERE (1900, p. 79,
D. 83-84) 1Z&FE R Y OB RIS W T WIBIRICEE: LR « BRoFICMo BB KB
DOEMA O TITIER & FARCERO ¥ ¥ TH 5 OWEM CRIERTEL I hBE~NHORY
2B EOREHB LTS L& E, “HAUOHITE T, FEHOMORNEETD)



121

LcX 5 22” b RTuwb, FRRIAcsE (1967, p. 226-228) 13 H 4 OMEY (§4 0
44 5 XU Fig. 5 2) OROFINWIRBIRC # L T OB BHLFH0 ELFIFbRT

BEhTwa 2 e bRHFROHNE AT “TEHMBOBE " %2 w5, i,

RES

TMOEARRLIT ST 2 #F OMBLREOFIFHME (§4 OfF 29 2R) LRKAFES LT

“EMOBE) . ARE LT 5,

- SO XD It R ER O T AR O e/ FREVATE & 5 I EEN AL T R O FHT

Bieontd Hibhtns, [FHET (1932, p. 474) REAABEOIERIFRMED S,

)

TURUGA

= .G05
— — UPHEAVAL (inMETER)
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—— LEVEL ROUTE

, — STRKKE SLIP
—35 . l36|°m' . N
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5K

Fig. 11. Distribution of surface deformation along Nobi Earthquake fault line (after
Muramatsu et al. 1964). The broad upheaval in the southern part is interpreted as a
terminal buldge which developed well at the eastern terminal of the strike-slip fault

line (cf. Fig. 10C). The asymmetry in the development is discussed in the text.
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CDrslTEnD, BEMBEHBOWMMTEOME « HISCHEYH S LHFI IS P,
BHTHHE « ERCILE QCRARRERIIRD bhiawy (o & 2301 1967 oK I8
RN EERESER D). LaL Fig 11245 X5 EEEOSMEREZERWENE (RE
KBTS —RESKE—EREE) oRERCHEEICRR S T D, B ILE S off
FHEMERRET S AW EE2 bR ATEAMIRKICI T THS. ILFEHEOHECL
F OMENEOVEHMIRAEIN e E 2 Db, TOHE LB B RERTER L
A LT, Bidie o eBEACEMEAEE LTS (A, 1972). o tabigd5 s
EEEE WS &7 BPinloMES BT B2+ b2 d LN TETEDD
CHIEBHACAX (B EX B I ENTE S, HBOEGEMTILE DFEOERE LRI Hifsl
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B, 1963 7o &) SHUNMBERD (KHMEE2 1971) P HEREROT @) wiEd
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LSHOMBETH B, T T TREE O TIEE QWA R OAERIC 20 X 5 %edE
SR H B T LD TIRE L TR ¥, ‘

§9. REFHOHER

BRI BN BRI S Db hich o ehl, BEDE Lu-FRR O 2K A2
B OREFHEIN L OB D BRI TS, Fig. 12 05D & 5 s Emam Lk,

Fig. 12 © (1) IfBE—RZHEOH (FHa. 1963) BRITEHELIOTH T, BENZOK
T o TE L i b T BRECH S REHOSERIC /oo Tn b, ZOR» L
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Fig. 12. «Disturbed lines” or inferred fault lines in the Nobi Plain.

(1) and (2) : “The second and the third seismic lines,” respectively, by Iguchi,
R. (cited in Katayama 1893). (1): Gifu-Nagoya line by Muramatsu (1963).

(3) “concealed fault line” by Omori (1910)
(4) “D-D’ Fault” by Imamura (1930)
(5) “Imao-Katsuhata line” by Izeki (1966) ) ‘
(A) and (B): surface earthquake faults (A)-Neodani fault, (B)-Umehara fault
G: Gifu, K:Kuwana, M: Midori, N: Nagoya, O: Ogaki, S: Seki

HHRWE £ CoMA Fig. 11 @&3 XI5 ZE L BESY R L MEZMCL =0 o
T o THTPICEIEE OMERE R DD (I « 580 1961, —5& « FREBR L), BHOT
e (B« FAR 1959) TdH s, WIFhd 2 OBRIE O T T HMCRE LT
WB I EERLTLS,

@) KA (1910, HF15M) R LEBR GEH—FR—F8) ThHs., O -T
RENFLL, FIRAMBIOR @S 0B EE LTHER LT K7 (1910) 3, ch
BREAWEONIER TH » TERREHF T iR d bbhihote b Ex f.

() 34A (1930) H3KIE « IR/ 3 X OBE « FAM O KBERBRLPEER 2 & HEE Lk
Bk (445 1930, fig. 18 © D-D’ %, FE—AGIIAE) ThHy, AMEHET5 cross
fault O—fE A7 Ui, KL (1963) 12 X % & & ORI TR £E 5 Mol PERE O A 50
THIHELED Lo N+ RREIWHEBICH S L Z2 5TV 5,

() BHPERE (Fl%E, 1893 7 &) 12 X » THESEAWHIN (120E K E—ili—kia—
BIL) & XThicb O TH B, Ball, FHBIGAKER (1966) 12i21F & DT - TS RB—EIE DR
(Fig. 12 o (5)) % 50C MWBEENC MIRMENDH S & L& R Ui HUESENC LIS & 0 8
tho THURBOMERENTREIR TS (BIF « 220, 1961),

CHBOREPIFOMEROERC OV TRERODH DL ZATHSD, TR HOKBOWS
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8. Surface Faults Associated with Nobi (Mino-Owari)
Earthquake of 1891, Japan.

By Tokihiko MATSUDA,

Earthquake Research Institute.

The Nobi (Mino-Owari) Earthquake (Table 1) of 1891 is the largest earthquake recorded’
inland in Japan, which was associated with surface faulting of strike-slip type. In this:
paper the surface fault localities are reexamined based on Koto (1892), Omori (1894) and:
other previous papers and recent field studies.
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The surface faulting appeared on several pre-existing Quaternary fault lines (Figs. 1-3)."
It is demonstrated that a line of surface break changes to another line discontinously at the
midway of pre-existing fault line with a few kilometers gap between (e.g. Fig. 6), The ag-
gregate length of these surface fault lines is about 80km. The general trend is about
N 45°W. The Neodani fault (Neo Valley fault) is a largest segment which lies at the
middle of whole length of the surface fault.

Variations in amount of fault displacement on the fault lines are shown in Fig. 8. The
sense of horizontal component is left-lateral throughout the fault lines. The associated
vertical component has the southwest side upthrown in most places, although two exceptional
cases are present: the one is at Midori, where the famous Midori fault scarp (Figs. 4 and
9) was formed, another is at Noziri, the northernmost locality of the surface breaks. The
former is explained as a triangular compressive buldge due to bending of a fault line (Fig.
10A) and the latter is as a terminal buldge associated with a strike-slip fault (Fig. 10C).

The surface deformations asymmetric to fault line were noticed at several localities
along the fault line (e.g. Fig. 5). The regional pattern of uplift is also asymmetric on the
both side of fault line (Fig. 11). All these examples show that the crust on the SW side
of the fault line was more strongly deformed than on the NE side. It seems probable that
the southeastward absolute shift of the crust on the SW side of the fault line caused the
strike-slip faulting of 1891 Earthquake.

Most of the pre-existing Quaternary faults (Fig. 1 and Table 3) of Nobi fault system
are NW-SE in trend and left-lateral in sense of displacement (e.g. Fig. 6), but some are
NE-SW in trend and right-lateral. They form a conjugate set of strike-slip fault, suggesting
that the compressive stress axis in this region lies nearly in E-W during Quaternary time
(Fig. 7).



