woR OB % OB ft W
Bull. Earthq. Res. Inst.
Univ. Tokyo
Vol. 61 (1986) pp. 339-402

TG (FkHEE) osaiiitoihsh & B8 stinit o
Gt o ) WA N A QR E i

TEWREIES L — 7
(P31 61 42 4 3 80 H %78)

= B

BEvE 29 £ DB THEE ORI Bl 2 TEME 2 18 U7z, 2 O EER® 2 DOIFRT
BF &7 nEELE: ERARSOBE 20° T, F iEcRIEGRERNET
HE LT AEO EESBREREBO TRICIE > T, Z Wi TR MO KHEO 5
DTV fote F NBHIE & 18 Tlote. T OBEOWTED R TAMR L KPERRE, F W
BTrhEhn 1.2m & 23~26m, Z T 1m & 23~26m TH- 7.

Wvs 29 SEIMIORFOMEESE F BT Z Wifg < b#9 8500 FRNcAEL T3
(4 =<v 1+ B). z o FIFEARGICIENE (FS 14~1.8m) 234U Z IFR "4
EFDHE A5 DT0.6m DLEHEE LK. 15, BRoRREEco4 <+ B
DR EIEG 3500 £13, TEMBTINETI B 5N T FEHEMEEMEN» 5O i
FEMEFAMLTRS. ‘

N X o TG O S OTBEN & (B U, HRIOREBESAR O
OKE) 1IKRY PO BERS TR, ETROSRCs — F v A b - HID LD - G
HE%%Dﬁﬁﬁﬁxﬁéﬁwi<M1wt.ﬁt.tTﬁt%%E%ﬁ@?%%%ﬁ
1137 OEF I SIOBIRTTIR & 2 TR0 ISR X P S - PR &3 o - i
DAL EWH ST, FIRskEERE © TRMET0BAI, HBRMANCBYEE
AEOERmCH e — F¥F » A P& EBA LT :

1 F2h5& 5. &£tV vFOHE
2. AEOHHE 6. Wi OEBHRE
3. s SELETIHT 7. R Ses iR G
4. JENHE S O & £ DEE 8 FLw

X #k

L. £ & B &

TRNB LT O W 5 5 SIHEOMITTTH D, DIk 29 47 (1896 4F) DR
RO 3m BLESEMLE. < OFRIFFNOMEMNEOLEE BHES &5k,
1082 i IR EL AR 2T (FL v F) 2D b, T ORE, COMWEO LT
MEEM U, HBMHECOWTOM~ SBELMET 3 Lavcai. ¥, COWE

* LREI - REEY - REEEY (UL, SES XOEERES), RELED - BN
ST - R A ED - A - HURERY - AERTY  KERTY R B0 - [
EMED; PEE— - JEIEAD - SAHND - TRHTED < BPUREY - S

1) RS, 2) EOAHEHE, 3) WEEERRG, 4 Ik
UHBE S, 5) TULREMEISEE. 6 FHUCHBIESE, 1) HOUREEELE, 8
EERE SR, 9) BIERIK I, 10) WA RS AT, 1) SRy
FE TR,
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BERRIICT K L4 EOKEES 2B LT EC &, HE 29 EigEo—-o
HIDTEB)H3% 3500 ERTTH 3 T LI EHHS ICTE - 7.

AP E R T AT TR (B 57 4E[0) 1Ic & » T, HEASHBHIETT 012,
FRHURZE « BUAbARS: « TRIBR S « BURUASY (HUERSEHER) - BURUERIT RS - BHEEL A -
BHRE - BRIRMLKY - KEREQEOMEELSM L TiTbhi (BMELZNER
HER).

WEICH T > TRBAIMA O LIFEZE T MBI ORE, AMREERLSEBLK,
TDEPE K DF 2 B HPWMBEE VIV, T CERPEICSVTIE, Hik
A% Radiocarbon FERFUEERSL, TEMAHTIC DO TIZ IR B G0k 22 B 57k
—IBE, PUYFREBITHESXCHWER Yy FICOVTIR, T4 - TR - 2—HAHE
(I REED) IKAD E2ABZY. EDH 4 IcE L MALBE L FT 3.

2. AEOEE

FEHE : 1896 4£ (W15 294F) 8 A 31 AR (FH: 1982 1k 5 M17.2) DK
ICHKEEMFRMOHBICH 5 THO L D0 OHMFsd Sbhik (LIS 1896, M
125, 1980). FEWFHIEZzoh o bBFRIERETHY Fig. 1 0®@), 2HiIcH -

)

R. Wagagowa

KANAZAWA . 0km
[

mc;‘:so‘ 140°45’
Fig. 1. Location of trench site (arrow). @-®: Surface faults
associated with the Rikuu Earthquake of 1896. @: Senya fault.
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x r~ R Komori- zawa

Fig. 2. Topographic map of trench site. Solid lines with
short bars are the 1896 surface breaks. The contour intervals,
10 m. ’

THEAK 3m O ETFEM GRSk TER CRmm MU,

TEWEZ, BERIEERaENRToH Y, RIMEANREE U THEIBRERO
B ERUE & OB AR LT & (FHFIE—ap 1928, BRGAER 1954, &7 5] 1972,
EWETZE4 1980, IKEDA, 1983). NAKATA (1976) L FAMiEH (1980) 12 OEWIF D
SR HIIC S T 2 P ZREEE R 0.8~1.0mm/ERETH Y, 1896 FPEFIHIE LRE
e D IR AT 3000~4000 4ERIRETIEAE LT & 7o LHERE L7c. SEEF (1984) RAFRIILA
%5 ORHHOWEHEET “C ERMERAERH L, TOREMCLEINT, F
B E o B R LU o IR # 4400 4E1i & 2700 FERijORIICE U & L.

RS P LY FRESETREFOZ SRR, KEEAIEET MRy TR E N
o, MFERINOAER (RIXHEFAH <THs (Fig. 2). T ICRBEOHEMITIED
THLDABBBERICOLENTNEH, S0l d boPREULHE 2~4m) %
OENVENBAESIZ Y FEcH > T3 (Fig. 4 3XU Fig. 3). COREIKHR T,
RS 29 ERE DI (DITHRHIE EBIRT 22 &5 3) OMENE UL LAEINTY
- (WAEIE A, 1980 o Loe. 42).

FUyFikeoRERNT 2 X o cEit s, CORBRBBROBIE TR 2ZRIThIN
Tz & (Fig. 40) » 5 MEWE R AEBOILE TREET 2 2 MOWFICHE LTH
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Fault
Observed Wall

lower terrace

*9499
Paddy field (o)

9594~

m/\

/

Fig. 3. Plan of trenches and exposed fault traces. Shaded parts are main observed
exposures. Solid lines indicate exposed fault traces, fault F on the F wall and fault 7
in the paddy field. The northwestward extension of Z fault (broken line extending from
trench Z) is inferred from the margin of patched paddy fields in Figure 9(B).




(A)

Fig. 4. Photographs of trench
site.

(A) Vertical aerial photographs
taken in 1976 (Geographical
Institute, TO-76-8, C 4D-12-13).
The scarplet pointed by arrow
crossing the small valley was
excavated.

(B) Oblique aerial view of the
trench site, looking from the
west. Arrow: Z trench.




(C) The site prior to 1978 when the land improvement was done, leoking north. Searplet
F ic a slope between paddy fields « and B. A slope between B and A is a modified
scarplet Z that was lost before the excavation.

(D) Scarplet F on which trenches N, M and S are excavated. The photo was taken in
1982 before the excavation. The scarp surface is being cleaning by removing the grass.

(E) M-trench roofed for preservation. The photo was taken in 1986.
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AETFHEN. 22 T2HOMBOBOBOERNT AL HIcE S DD L Y FEiTH
Lic (N, M, S, Z, Y o v vF). Fig. 3 it#hoD L VY FOBBEART.

WHIL b L v F ORMBEOE I LiDoR (BEF) oXim (FHE &<odtiix
COKHEDLEOUEE (K H) THHLEZHREL TREOBEET - .

FLoF AP L ryFR, DTN EHRZEBYRET, BEI&AH 0m, L YFED
BEE 3~bm, bL YFEDIE 1~3m T, KEMOARIZIZIE 46° & L.

FUYFENRT =Y s VTR L2 D B, Ve v, R UREE #, RIESZAL
TAATEBIEEL, Im CEORENOMKREZLES Im [FICHT L TR Im ©
7Yy PERO . BEROBZICE L TUNERIID S RS B fok % s — 2 TEEmICHE
FEREMAEE 7. COXIRAENR, HZRTEDI ) —= v S IKEDLDTERHTH - 7.

BEORy oy F : 27y FREFEMCONT, FRAEUTHR 1/26 T, SERIG
UTEARNC 110 TfT o7z, ZNODORBHOEZR YT » FI3E O TRED platesI B
LU O IR Le. ZOMREK « ARIE LSS U THEEEMTICOE .

Ay FIRAR (W46 [F) ObAEEMEDS Y v MCEIML TN, &R 7 5 5O
M ESHM) BEMETOEITHS. Lichso TR ETOEIHAD R 7 ~vidk
SHHED R — Dy 1/0.7 1218 - TH 5.

ZNENOETMOLIMNT b L v 74 LEMOILEE (N) hpisE (M) »%&#HA44E T NS m,
MS W, ZN W EolRESTHoHh L. 2 AE NS Hiz N b v vFoBAlBERO C
ETHAH. BEMEDOAMITIZ, [ZN10-2] D LSk, BEmMIESICODIHEETRUL.
N T VORIORFEE b v v F ORI OIELE S S OKEERE, A 7 Y OBRDOEFR
AT O FLBE D S R O ERTT FICid p - 72 BBHE (Wb 2~ bv) TH B, 28,
[ZN10~12] D & 5T 2 D DEFEN~THEEZN T 2G5 ICRKPEEEcoOmEEiET.

BREE: Zlimk b “C ERAEARE ORF, B ) SXUERSITHRER
BRI U 2. ERRIE R 20 BokHc DD THALR S B 2K TIT » 1 (EFFE—HIE) .
RELE, 2~ FFS, “C ERUEMIL L% Table 1 1KRT.

RO AREREE LT Z Py FORELLERL (A8 57 i4), EBRTFO
DI OEREBRO R 26 BkHcow T, SirERese (Fig. 8, B LEFHE—ST). &
REOMPALE « FERKEETOZ 4 » 71K (plates I, II) ic/R U7, F7z, BEHEOD
—# (Z PrvF S EEEFICLLRELD, HERELL.

3. HEBEOHLEL EERHE

HE EHEREICHESEORE L TR BUERBO Y - XL o 1
3. ChbOHERVTNRS 200 ZIZFTT 2 HEAMOBMEIC K > TYH « BALT
3. Fig. bA) RBHFFEMEORBEMNLIEINENTH 3. HHoXFx F WE, 78
fozhz ZWEE L35 FIREREROETET, ZIRRRZAEOHERT, REH
Ly (Fig. 9), il c ORER CHICETERIES 3. Ok > TRIFEIREE
ATREIH 5m {7 2 OB H AN T 3.

A SICES U R EL L HFEEE Fig. 6 1wRd. Fig. TA)~F) iZcofF
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(F Fault)
Age
Vestern side Eastern side
y.B.P. e EABRR W L B2 H
1.000 Uppermost humus
ERE YGo i3ivAzaR’ d ] YT,
3500 | #ME yq | Ueerbeds | Lower lerrace gravel |
Younger gravel TapkE YG, e RLEX T VRTE YT,
5,000 Lover beds Higher terrace gravel
>32,000 Older gravel FLIKERE S
Basal gravel
’ ;]:]:]:]:]:1f[:[:[:[:[:[:[:[:
"Bz T
Miocene
Mudstone

Fig. 6. Stratigraphy and approximate age of the deposits.

FERFGICS E SO THEER L2# 5000 LI BT TH 5.

A) NERINBETO Y6, o#R; (Fig. TA),

B) #7 3500 FEROMEEL (4~ B) itk 3 ZIEB LU F BBICRSERD
¥k (Fig. 7B),

C) MHRIMNOEEICLBIEE F oL LIER Z OBEABIUEE Y6, itk 34
% (Fig. 70), :

D) =o#hoxmit (Fig. D),

E) A 29 4 (1896 4F) #u5EMr D F AV OEE F O R LEMBREDER, B&
U7 Wric k aEEMEO B (Fig. TE),

F) 19824 b L v F4EWI (Fig. TF). '

BEORS &ttt BHNICK - TEH L OBEMICEESER LS, ThiZ0nL2h0R
BATICE > ThIFONTNE. T1h5oOBM%E, SHAEOXE, “C F£RE, EHO
P, &ick-T, RO 0G (M2 FEXDEHW), Y6, (5000~3500 4F), XU
YG, (8500 4ELI%) ichirfz. PIF, Fiz<OKAoPHEBEBKRICDOWTET.

M EOBITR FEiMB XU Z k>, F WO (L), WS
FNfohRE, BLU ZWFOmEA (TH) O, 3WAHIKhLNTHMHLTNE. 2D
L, hRORERE Y Py FIESESHER U, £ TRERAPICZ>OHEE
RAEAKEDOH (Fig. 16), thikck-THER3SENS (Fird 0G, YG,
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YG). Y tvrrHst YEHE © Y6, i M tvvFoshiclifidsoT, M b
5O F WETREIKES Y6, TH3T E&MHnb. YN MTRERZD2HORKS
ERELT 0G & YG, LT Y6 BRRELTHWSE. ZORBEAMIZE m dbillic
2K 5Nt Z bLrFEEEE (ZS W) Kb BIEEGEEBED LN 50T (Fig. 16B), ZS [
<4 Z Wi kBT Y6, 2RE& OG & YG. siEL T3, ¢ OG Bz 2DREET
PSR BEEZREAICHE TS, Soicdkio K m<d, Z Eo LaiicidREk
OHELBRESND D (Fig. 14A), RfkICZDOTFTUOREZ S#EREDS 0G, Efrds YG,
YT 5. 0 Y6, i3 K HERTER F oJBEsiktT 2 EAREOEE YT, i
Aigid 5. Fig. 5(B) BcokduhRiicsir 3 Y, Z, K ogEEmco, 0G, YG,
YG: oFhBEERLLEDTHE. Rrdbhrdiiik, ERESHOEEROTHI
bHFNMEL B ZRIIE U TEMD Y6y, Y6, 28FEL o T 3.

FRAdmhb Z GO TRAlTiR ZS M Litom il (Z Bimo HigR) © Y6,
22 Wk - TRAEAMY Z Wimo TR LT 5 (Fig. 16B) 0T, ZS
rBoES YG, THB. O YG, OMEICIIREAETND 3D, EDOTAICH BRE
g, E#RfloREaHE EOBE (0G) XD HiECHE D “CERERLIZOT 0G TR
7Y PLvFo Y6, YT S ANz EiciMULTH A, K T Z I
IO TFETS Z Py FTOFTHRLAN REATAETONL EFTORFEDS Y6, &
YG, TH 3. “C EFR»SAHT OG IC/BT 3TN 2D Y6, DI S ICFLICE BT 3.

sERsy (F WEO LER) OoBFRc—8 S B 20F 0 CBREMRNTH 5.
R B EMRE YT, @Bk dic KEO Y&, 023552 cH D Y6, & YT, 12
EAEETH 5. B ERERE YT, 20T, “C ERBELNEhod, OB
EMNILYFORBETEMBEREORENEBEC L, BEOEM G SARETEE
BTSN Tniznc &, BERS, O0G LVBRMNICHLNEEZZILNAZDT, 05
MEBERR YT, 3 YG, cthdh b &AL LE.

PTicE# (Fig. 6) oW T XD IEHICET.

AR (T): AMRATMETOREERL, T FHFEOoRETR (=2 TR0 E
#2) wHEHT 3. BERKARTHY LELTARRAD/NLE S BBIRETH 3.
F o ER<ciRES 5~10em o/ EMNRAEALKEZE 10em EET3 KT
T, —ARICHTAR 30° A LTV 34, KT Z WM RO T 3 { P
AUBFROMEE 2T 5. RIS 04km OBBEIFEICTE LT 2 MRIELE, FI
FE (FHEIE» 1976, difs BIE) 12HILTH Y, RIS T 3 EE8bh 3,

EERE S):S tvyFo F B NGB T 3ARETNTH 5. HXE 2m.
FROKURORIZ 2~3 5. THoRs (T) LRV AEETHS. Fhos
MEBERE (YT) &3, B (CEHERAOAIEKLE) - MR (FEOg~mEaee - 5m
R UNE~ER REOHETUTOZ2, FAHERSPRINCE, EVKETHEZC L,
FRIBICARBRAER (REAM) £ - TihbhiTns e & (Fig. 12), 200 EDLE
KgEtre &, ES EME YT, »5KAIL.

ZOEFEHICS  EN B KILKBIEBHFREIRR ORI A 7 A B KILKT, WEICEHEE
Vvt KRR EERBANICEALTO S, X LKHIZ SS WTEIHEAK 1m, SE
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HCREmRICRET 5. ZORPALOKUKEIEFORICERX 10em OFROT B
7EULTHRAMENS SE Hd [SN4] AHLichdT). Lichls TTOKLKRBRY
THLREOFIKEDATNIHHR =L (?EF’) DR EHEETH A HEHESR & .

COKINRPICBALTOBRRE YV E 5 5 15 5 ik o “C 4 (TH-879) &
31540 y.B.P. X0 U HSEEE B IRDERTTRIBE S a7, KILRSEH O L (A
¥ No. 25) Icid, Quercus DIEMMNE DS, Picea, Abies, Tsuga, Castanea 73X
B HTHY (Fig. 8), TOHETHRIZOND HPEER & bFiNERmE RS, TOK
Wk, FEED (1976) OREFHTREMO DIl 2D TAMAKRSTER TH 5 A
Yeddbdh, ©CTRERDELSICEDKNEKEZRREEE 18 UTERFZNRRINOF K
HER R DI R IPEEIT & 25 2 7.

=4
g < E o Y

3 = Q i s & 3 Pn}
5 <2 3 o B £ 3 8 3 o £
ca = xXano K > 2 & = ¥ & O 2 =
£Z Q Sap &k o 2 5 2 @ ¥ 8 3 I3
SE o J< - © o [P 3] N o <« < ©
1 p— 591 B
2 pE— r _— r ———
3 m = — — —
41 _— - [T 602 .
5 . -— j— | ene————— j—
6 [Em——— - m e ———
7 ] " = n
6 MCR— F— —
9 . — j—  —— n
10 pm 3 p— — —
i O -  ——— -
12— —— p— DeT—————— 555
13 =] - I— 741 W
14 - p— o
15 - r » — . PEENES  EEE—
e L — E pca— I——— 2305
17— —  ——————— 1L
18 — " — = PRI ? (4.6
19 1 [ | L [ ] L] — - L] LB N} L]
iE= Ol B oR B O R — |
22 . e —ca! )
23
Py S [ 1 b [— 5 —ml P f— esmr— o1 ¢
25 mm ] I I wem | — ] - —— '

Q 50% +: less than 0.5 (%)

Fig. 8. Pollen composition in samples.

HHKE (0G) : EBOBE=3 (T) 2R RS, Z BT o XEREZREKRL T
% (Fig. b).

A F TR OREE - BEH S B EifitEEd st BER/NE~ER O AR~
TR SN, R ECHROITRILINZHBRT 2 PPEH LR HoF B =1l
ETH 5. FEHWEORBETHIMEZLREOEMRIITEAEAEDONLD., TOMH
WIS I/ NRIRN DR Th 223, TomBici ERoFf=~RKbE o E h i3
<,btﬁofc®ﬁﬁ%mﬁﬁéﬁmk% W, ANBRIRNFRIRIC 5 19 A e 2 T 5T
HOMEREIPLBRELAAHBRORTHEEFZALONS.

e — &cﬁM@L&OohﬁJ“ THEHE (1)) 2002 CEHELPPH .
BFRKEZRTBO S I BRBEEEU TR EbdH 5. ~

AR (R 10, 20, 22) thicA =N ATERICIE Picea, Abies, Tsuga 173 EDBIEIES
B R es 2IEM ML L, Quercus, Castanea 73 & DIRIES Kk ARTIEBIZ D0,

Kb KR B L E#EERo “C ERISKES 22,000~27,000y.B.P. TH 3 (Table
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1). UhUEESrS/S N MC ERRE (TH886) icik 82,000 45 L b #iuy 4C AR,
ZRTED H 7z,

FHIBRE (YG) : KB HHEE (0G) ZREAI1CH S itk OB TH 0 /N R
FNBIERORFOMILIM A DL » T3, K2 57E5 k0 “C EARTEMIZL
I d 5000 4£ B.P., L.,

AFFEZRAOLE O (E~NEOENRE) »oB3BFETHD, ST0BE -
BHEOr 2@ st HEOEmOHWBMICP T3, WLT, LKRa - B
TAREHTH 3. A2 INTHTO Z HFOTHRMOZHEERNE LTFEE Y6, & -
B YG: i s, BABERE YT, SEMBERT YT, d2hZhiEo YG,,
YG: e ¥ W3 D THRBIC S S DT - 72,

THEYG R Z vy FE KETZHFAOTRICELELT 3. ZIHFO 42 (F i
FioTi) Tbml YS Mm-S b yFid) TireSNE, o Z FryF - N
Py s, K ABETERMULTO S, EABELZHRT 28 (YT) dAFRICRYT 5.
THEEBECTHOREATHS. Z BXU S by FhoBohistEo “C 4E4H
Rughd 8,500~5,000y.B.P. DRICH - fc. AR EAKT 35 (YT) ciz 2o
LEOERIAT (H) 3 2,740£110 y.B.P. (TH1018) ThH 70T, YT, @2t b &
V. A R YGe IR TN - BHEFE SO S 585 <, BELSDAS.
2 (YG,, s No. 14- & 15) 53 Que'rcus'lCastane’a Polypodiaceae % %4
5fp Picea, Abies, . Tsuga wE ié<EEEu“é:§" %(DE'C oG & 61%5{@&%&0‘(
W3,

LI Y6, i3 Z WETHRNS L YS WM& Y6, 2 REAICHS. K me YN
o Z I EER Tz 0G JEEBEED . Y6 Il T YG 137 B & bk D
HTHY, LIUERES D, DRORILRS S ORMEFEE &4 SRS 25, 12
ERERTHOBBERU2C L3871, MUTKRETHE. O YG »EEF o F
HAOAEmE BN EIEHE LTS, K W-ZS WBEU N b v FTH5 R
ko “C FERIBVTRE 3500 £XDF5 L 1000 4EL D HLo.

BEMEELRE (H) : HiEE Y6 o kiicd 2 BEEr—1E L b o7, Fic 1896
EHREFNEOU 1978 FOMERMITNTE THESh T iKMol e, FEEos
HOERLTHA. L& 0em. KALHRITFTHOFNEE (YG) Li3iksikchy, &
72 & HBEBNARTHMIZED. AT O ShkelEPBERSORLEIIZ v F T3
BEREUTRAL.

Ly FIRBILENCEE F O TFEIcE LT Al (IBKRLE) o “C F14 (F
¥, 1984) B XU4SEES MEEO YCAERIZNT NG 1000 £ Lk b .

AE»S OIS (R Nos. 16~18, 21) 1213 Pinus, Fagus, Cryptomeria 73 & 235
ALDEd», &< Gramineae MHH: UALISIGEDKALETH - 72 E%RTHD &
Hpbn 3. Picea, Abies, Tsuga 1ZgEH L7220,
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4. EHItROHTY & T DOEE

MAHSIR, T8 29 EHERRTAS KA E LTRIASh T, 20K, HIEIKKS
WIEZET P ;KB EDABNKRELZ T 7o, LT, MBS LUFTHEEDOREICS L
DNT, PiELBOMEDOLEEZRNS.

4.1. L FRHIEEOHT

MEIET O HIE % Fig. 4D 8 X v Fig. 3 1TR¥. Fig. 3 ot [F wall] 27D
sDEE F ofllich s, 2o TFHN (FEH) 3By 1RokE (KA 7) 23, Lk
Bl (EAD CiIEE2 DDKA (@ & B MHHLWHFRZLELN Im OREETRETON
T3, LOENFOMm (KM a) HEAEE duBLEORWAOm (KHE 8) %
MBEETHS. N, M, S 0% vy FREMOKE 7 2—HiE0 T T EEF ZiE
DCAREDTHA.

ZrryFBkv Y bryFiEE F ol ckB r 2> T2< 6Nk, KE 71
BB & Sic 1978 E0LHIRRICE » T2 5 NbDTH Y, oA HRRIN (A
THIC DL SN OFELD SED. AFIRJEKE r EoficEEFROEED
Bdb, ZoEEME @OWoiE 2 K m (K wall) t65. K ormdmE (Fig. 3
@ 94.30 & 94.79 DR ICiR/NRR D S DRI S B Htc hid 1923 FEEHD A
iEX (Fig. 9B) 75 SIKR I N TV A DT, £ DOHAED Tz b BHIE & OO ERIFR
3 iR o7z.

4.2. ERAHERTOHE

Fig. 9(A) ZWBHETERTO WA 22~23 FHIC > Sh R (FUR, T
LR THB. CORDEEIPSETAOU RO BRI KE TH D T BT
DTV (BMRERE, ERFENNE. CORRZD 220FYNEDRNES
DTHB. BEOGETF RCOKKITIFIER-THNE. COFHRBOFALSICIILNG (1
BIEND) ST TIREBHIEAELEL TV, 2072 &REFDWPODKAREBRETH
AT EMObD (SRIED, 1984). TubbEMFLETADA~TAKTO 1 FEOXEIR,
JAHD & DICH~NEFICHEL, LirdENoRAKIOHEE XN ZEEBITIZITR - TH
ECEAILTOS, COMRBHENECRIRIETHD, zofgisghcIs UTESAIEDKE
BERICOLENTWREEZ OGNS, Lichs TEHARA ~IFETOKHAOHEN
EAiZ, TDOMEDRENZDE - FHRBICERTAEFTH -2 EEZRLTN 3.

it LT, ZEfiodEs cikiE—% - —FEzomflot+LF - t+hifo
BIRICZD LD BMEBEWBEOKBIRA SN, Lieds TREME S EEOBEDRS
WAEIZA (1980) MHEEL T D ICBAEDRRE F ot MiFEE LT 59, B
B2 FEHRICL > TRUDTEMESELEDTHEEEZELONA.

B FRoRMRIiciR, TONM (Hik 22~23 £1) PIBAT 124 coOMIcE U
HE-PHEBOEESERENTN S, FRizk 3 E LROEHAFES~TIL, Ao L%
HICZEDHY, B+HEHA~=RBIHEEIZATENTVS. CoLHRLEFRTRENE
BOOMMIRTS RS hTH Y, FREE (1983) 26 LT 3 & S i 2 hid BN ER ic
RBEROVICE D MEE NI L 2L HOREEE R L TH R EE L 5h 3.
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(A) ca, 1890 year ap.

X bnE EHEE =8
n

flexure
scarp?

(B) 1923 ~1932

30"

Fig. 9. Change in surface of the trench site since 1890 A.D.. Figures on the right
represent schematic profiles of the surface along given line(s) in the map on the left.
(A) Before the 1896 earthquake (the map was compiled from cadastral maps of
1890). The thick bands represent irrigation channels and the Komorizawa stream.
Along the channel crossed with lines X’-X and Y’-Y is the approximate position
of scarp F. Narrow paddy fields crossed with Y’/~Y imply the presence of a rela-
tively steep slope there.
(B) After the 1896 earthquake. The map was produced officially in 1923. The co-
seismically raised part is shown by irregular arrangement of small paddy fields.
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1932 ~1978

(D) 1978 -
B v
X
Scarp (F) ~ 1
' (T) x (F)
YX N Fault
__/ F;EI)t [1"‘
«———25 M > 0

(C) Paddy fields in the period from 1932 to 1978.

Small paddy fields were as-

sembled to form paddy field B. The profile on the right was drawn based on

Figure 9 (E).
(D) Just before the excavation

4.3.

in 1982.

BRAHE%~KIE 12 FHOMHEY
Fig. 9(B) 13K IE 12 £ D PR FHRIC O S e LAIRRTH 5. HioAKHEDOZ <

T & NCEMMA S EIRE S DIRVAKINTS » 7o,

The land improvement was done in 1978.

U LNRIRUI» & &R F o Phfllic

I LOAKEEREMRT R0 sA RO EREh T3 (Fig. 9B OED

EEOKEA, B, AT EDH

BE857) .

CORBIIFTIRO EMNSELZT, W

IEHERHHC R LB Th 5. 1) 35 5 MBI EE L 19T6~1978 4RIZ13, < DAEE




336 TRUFHDI 7 7o~

m
17
(F)scarp 46
(Z)scarp |
19
. . 14
leveling point
13
12
11
1 i | 1 1 ! 1 0
50mM 0

Fig. 9(E) Topographic profile across paddy fields, A, B, measured in 1975 (after
profile no. 36 in figure 12 of MATSUDA et al., 1980).

PB4y & BEHREHR 3 D R0 DEIFRICHY » T2 0 g Mic AR ic— B a5 Al (Fig, 9C ok
M B) #BEL T, i) Lo UHEHENO#ER (Fig. 9A) K320k 55800
DFIWRFERET 2 bV, i) coTBIER (Fig. 9B) &, bL v FimyE
DOHIER (Fig. 3) &%, MRNCHM L TRIN T BEA: F b3k 0Tk & BT A D
Kt (WFNhbBIFET 5. %FR Fig. 3 XU Fig. 9 oliHHA) O - &% %—
HSETHENASGE S L, Fig. 9B) OfWOBIRMRET Z Fv Yy FICER Lk Z WEOA
MHZIZIZEREIC (I~2m OFEET) —d 3 (Fig. 9F).

D&, Fig. 9(A) & 9B) o/KHMERADERZ, WA 29 EERD Z WROE
Wick > T2 RO LIk LIc T LERK LT 3. Fig. 8 1KRUK Z WiEodk
RS (BR) OfitiE, oz &izd &30 T Fig. 9B) ofldoiRmc—i%t 2
OV TH 5.

4.4, ERINFHI~1978 FEDIREE

Z0% (ERE) o2 Ut ARBEKEtah, Fig. 90 okskKEm&sh
7z, ORI Fig. 9B) icHESOTHED IR RSO b DTH 2. O IIGTT
K% Fig. HE) iczd. Khokm A - B i1 Fig. 4C) 05D A B OKHTH 5.

2% 1978 EICEPEMATEHN O A B MKEIREEEOKMNEAKLT Fig.
ID) i1cH B L 57 LROKE KN () 12E 57, coXOOEKICE LTI, Fig. 9(C)
oKA B 0@ EEnicETAERTF (Ficgo N vy FLRILDHS) HS—IFHiD &
5N, KM A BLUZOMWEM (Fig. 9B o—pI= « —U=&—pHO) 2Bt shi. =
ORMOLmPEREEZRNT Z trvyF& Y rryssfifilahr.

5. BEtrLFouE

MBI BEHO Ry 7z Plate I & ITic—ELTh 3. DT, SBEMOHT A
9.
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1 OEH & W E S oTEE

TEEIE (KER) o

/]
7,
o )
4 LN
4
4
29
.({
: i ,
LTt | P =
N
e
Bt e

i)

Fig. 9(F) Superimposed map of Figure 9(B) and Figure 3, showing that the north-
eastern boundary of paddy field in Figure 9(B), coincides in its position with

7 fault exposed in Z trench.
N rvvFEE F odtEc, 23T L0 CEANED CAEZSDTHS. FIFE

51. N kL ¥ (Fig. 10)

2% OEREDOIBICH K 25° (NS i) ~28° (NN i) oMdipicigh Ui,
o vvFoRoEE (NE M, plate I) 22 BB EEEMEBEEAE$ 5 BREEOKTmA
Hobhhl. 2 TRIEEOREORT (B OMEEH) dROBRRINE L AL BIZ2hicTE

FUREREZEL TS, CORAETMOEIBLIL~NN 1§ (Fig. 10A) il T ORERE HEA B




TFRIFRIE 7 v — 7

.« NN

EL.(m)
94.4 4

fillings

NS3

fillings

F fault

(B)

Fig. 10. N trench. Intervals of posts correspond 1 m in horizontal distance. Inter-
vals of numbered horizontal lines indicate 1 m when measured on the slope (about 0.7
m in height difference). For legend to lithofacies, see plate I.

T: Tertiary mudstone. YT,: Higher terrace gravel. YT,: Lower terrace gravel.

H: Uppermost humus. Italic numbers attached to solid square denote 1C ages.

Same to Figures 11-16.

(A) North wall (NN). (reversed from original sketch for comparison).

(B) South wall (NS). The east wall is shown in Plate 1.
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EA22<5 YT: TH 0, HUB~NS i (Fig. 10B) OB BB EREE YT, TH 5. LrL, &5
O ILE D HITEICIT RS U 72 B IR O AR EER (INS 2.5] (438) b D o REET Dl
RO HEETH AN H 3. £ DEEICE C OEIREZE S & VRS OBT BB BT
YT: ©%%. Fig. 10(B) Tl #0mo% YT &Ltz @ YT & YT, oBidmEfllo M + v v s
dtEE pEicdH 5 EEbh s, ZoBRREE F ot (Fig. 18) Cif#k& Lis. Fig 13
TEZOBEMY I [F19] FEicEins.

UO FEMRER (7 v 3 25 UBEHELERE) 3 NN o YT, ZBEMESS B0k, ZOERE
970100 y.B.P. (TH-1012) T& - 7-.

CNOREE O EMICRAKE RS VS OREORE U BENxd 525, AR F oftmicid i
TREAEKL. chud, R KB B oK) o Im SLEHID E5n e c)TH S,

F 40 420 80e s 3 W T & RALMERch 543, Z03LER [INS5~T] T O LiILD -
T3, ZOBBE L THmNZEEICEITNHARS BIKEZE LT3 (Fig. 10B). 2o LR
Wi, i S N TIRFFICIL » HIRE DN, DL OhDOEBZOHIC T E, TDIHEE DI
i (F W) 2 FER TR, — oAy » PRICE em BlLEd L OREHIRADAATHS. 12
REBROEHT 2fh L UTRE EDEIRMICIA - TR O AT TEIKERDELZZT T3 LD
BHEIZ. OB O TERI LR & b2i- TEHRRENT (REAT TFiowRs (LA
OIRE L0 FHETHRA T TE0) LU T A, Fig. 85 12 0RO EIITH 5. DM
WG 2z ovusE ¢ INS6~T] ik F Wig Lo YT BEMBTHELTLAETHIME L
LEHETH B O HEOERER AL (207 Fig. 10B TREZOEFZ VLTI,
COMREER F MBOTRTHZ 2L EZOMMEEELS, Z v v (ZS ) © Y6,
0> 3%TH5 (Fig. bA).

O XD uEORREIR NN ficd F Eigoksiis NN 6.2 (k] wricsohiss (Fig
10A o&HIONE), F WFOTZTEMEZ0 ETREGIEAETHD, £ Tl 2~3em DD
Wy (Fig. 26) 22 LTtz # OBEFHERCIE RERIC 330 & ARSI 4 2 3 HBORE &
WL T,

52. M kL ¥ (Fig. 11)

M btvvsid N bvvFoBIIKENREEGSEZEN LT 5N, cobtrvvyFTiR N
PV v EERE, MILmEE T F W SERH Ucds, 2o TRACIEIbER S THEL TL
foKEOE R LERRH SR (Fig. 11B @ [MS38~6] © H J§). Fig. 28 3 MS Mo&itFH
Tbhb.

FEoRE (T) 3 rvvsBEo F IFoL - TELFnItbH\EBLAL. EROBEE N v
VR, KR AEZ S BHANERIL, WHHEHOFRENF LWL, BEORMEL OFEEH Im D5
BAREEEHFT T 5.

VEEEWS Lo (GUBRERT YT) BEIZ/N~KELS D, EFICRITKFE Mg~
Boilifi~v v A2 &t BRERCEESATTLTEEL U TPRHBAEHTTHE. o
BE YT, o THEROBMEmMIGE S EHETOROEINS bbb &5 IC£DILED RIS
W& & bIHENRIL TS,

B OMRNI TR EEC R 2 4mssd 355, F EFICEORTHCERE F OEMmMICGTL TR
TREORIINR XD LIS, COMHOERIZHEAHEBERBELALHEENERI S, BIFK
FEo % FEETONEACOEEIH~BLICRAMIEhhTL 3.

FUEFE O THICIE b v v F EIICIBOBENSDTNIZHEEB LTS, 2N REASICH 5 RE
B LT ERAL O LM THBEME REAZIHTTTLRL. CoTRECKFIZENO YE
i (Fig. 16) TRE» SNtz 0G, Y6y, YG: 02NN ODTETH B, <O M b v
TREFONIMPILZNS ZXBITERESHIIAZEL. Ll YE @TO Y6, & YG, oBiRA
BEERN 9ldm RS S CEitd EFTOLTHEEDEAA Fig. 11(B) 0 k5t ing.
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FRIEIGIRS v~ 7

Fig.21

Fig. 11. M trench.
(A) North wall (MN). (Reversed from original sketch (Plate 1) for comparison).
(B) South wall (MS). For points, t;, t;, b;-bs;, see the text.
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MS W TFRICER U122k FoRamEi17 H (Fig. 11B) 13, oA +«2EES 5 X5 KM
1629 bR TER L o MIBOKE (BH) 0LlETH L. 20 L, ZOXTHEEINIE K
BAIOXKBEBIZEL L, MiMceIcEls:T5cEEHMLTHLS. MS Tcid ¢ OKEEEHT
HREA~EAG, 3% 20em T, 20 THEI/NEOSE LS. MS I ((MS 6] LivE) Tidz
O FRICHHIRED v v AREF LB LT 2 52508, BEDL S BONTERSRERE GEERE 23,
Plate 1 £/) 25 KA EHICRE SN S 1 55 (Gramineae) OFERRELES, £0
KBRS IR S,

MN T AHEHFRMEEFORMIGE S &L B0, [MN85] 45 T3 % o thiBic {ki g
AL, TOMKEOTRICH BEAEATIrh oA R ® U0 4FR (TH-889) (3960100 y.B.P. TH
s

FWIFIC & 5T, RO CRIBEPHREEO i, hiEigcBEBEIKEIEO RicflikL
T»5, EROEEZWFFEDK 20 cm DR TEHIN BHE  BRUCTHT S, 2O TROBEE I
MEEICE S S EVASTENTRS, JBE ERENET A cm DS TIRYBECHHRODY
WIREREDS & B,  IRFFICTS » 72 I DV TE DR OREOMICIEE D L 51T 1~8em FEAD
CATOTEAEE MMIC & BFERTR SO EHE 4 5 175 (Fig. 24).

RO UIERIERFC S U 72K H 4383 MS [Tl £ OlME DA TR ERLE 0 31T 3IZKFE
ICHi » T TZ O FRICEBREEE O K/ NOESSHIBR AL THS (Fig. 19). ORI HIK
HAEBRIEN T2 450055, COEERE &£ T 0K E ORISR _EOREE dic i3 BANS
HELHE TSR AN, ULaLl, MN @ [MN6~T7.5] ©id Fig. 21 wa b kit
BB R & FRAOKALEE ARSI ETS > TADE > T 5.

Z OIEK AL T 2 OSMOVERTIE, MS ITRAS~HIZL T % [MS5~6, Fig. 11B].
MN mTidid SKETIRS BRFWEL (Fig. 114A). fiZoatiRh Lokt > i
DILEBHOEZZONS. BEOEHLITRZORSICTOMEEIG 25 © ey A TZ DRI %
FUIBOREREIH - T3 L sNS (Fig. 13 BXUEF 1984 1) oT, FEEoH LK
S THBUTEL B -72bDEFZZLONS. 13k Fig. 11(B) TREORTE FTIEB [MS 6] ic& 54115 /0
S BRAERIC D SN TR KEOHTS 5.

53. S b ¥ (Fig. 12)

O vYFREEFOME, My ysomflicod ok, M v vsofs Lk KEF
O FWIENH O, TOLBMOMEIRET EEMBERE YT, 5B TEoMBRED
LD ST 5.

FERVEE OB O ERRITIEE TSR 92.5m, RMEET 92.0m THY, JLBEOM b v v bEELD
b 1~1.5m {Ki>. SN Wi IEERIEE PRI FETE» 5 S U2 MRS Es A ol (N 16°E, 53°E)
MHY, ZRICK - TRREEEFIH LD LEF LTS,

FBIRAEES L RAOCEBOhTEHICIZ LML D SKET ERHED POMmORT (JLERTS)
BHD. TOWPIIIFEERED S HEHT A T Im (JZX) X6m (EX) oW IKEOHRALIKE S
3. ZOAMOHH (Plate I, SE @) TRETOKUKBREEEEZLTHEL TS, BHEOKL
RBEghodkobie LChRilieh s (SETm~SN ). o &5 BERLS 2 okLIKIFILEE
e e k&7 ry 2 EZZ 505, COkUKT vy 2 ORICBIERIE L4 FH0R
FANCH L » T2 0 TR O ORESKIKIBFOABRIK W AT S, KUK Ty 70
CRPBOUENENRS Y [SS4.56~8], ZNA/NEAL T 3.

TR RS YT BEEOEH 25 4T SS o ~FEB T T (FHH) MEEX T - T 5. 2
OHRHIEO T (FIF) WESCB LD OHFFIC|EI RETOHBED LS ILHZE. 20
B Lo KUK =y 2 & [MS4T] FETIRIZREBRERECHEL L2, 085 OrE
AR OMNEIC DD E - - RRERERT (Figs. 22, 29). Z20BFIRKUKT v o 27 hIPE~H
EURET, ZORIHICEH » 2BESIHL BN SN0 XD THS.  ORBORIEETE ¢ [SS
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(Reversed from original sketch).

(A) North wall (SN).

S trench.

Fig. 12.

(B) South wall (SS).
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5] LIFE) Wi MR~ 23 X E » T T2 0 —5HIRIEREORMIC b o TOUT R 5. FHEA
LATRZNEAMKZZLTL IO THIMAVGCE LT Y TOEETH50b LN, BOER
IR E %2R IS 2 UK BIRRRICAE 5 ATASEHID S0 0»ThH 5. SN ficid YT, ok
ERC IR BT O MR QMO 0H 5HENS (3 SS [Hi & F95 » T HEHHINIC A& To T
3. BREMEL CH 2B EMEHETHO TEMT [SN4-0.5] »585h7 1C 44 (TH-1013)
it 2,740+110 y.B.P. T& - 7-.

FEE O TR ECHENOMETH Y, 20 I RESZOCE~EWESS 5. MER
PITHRERC TS, BETCR E T 3Bk, © “C £4; (TH-880) i3 5,000+140 y.B.P.
THote. LEB-TCOBMEEE2LL ODTENUTORGIE Y6, ZhBl FomERER Y6,
KHET 2. U UEEOHREZTRTIERE (REALE) 342150,

FUTF B 12°~20° Rt L, Bmim TRy (B8 SBE (TR 2ELTL3R, 20
B TR TRACENS EBUOREC LWL T AT S 120, HRI/NSBMMC &, HELTH B
DOVEZIER cm OEPPWH SN LTS, LT (SE) thbadLcs [SS2-5] ©
RIFMHE v v b OMBBIFET 5 7o FE OB B A chn b,

FWE O & S ki, WHERE [SS4~T] (R TRk HEUoMMEE YT & TRUORT - &
WG & OMic/ZEH 10em OWREEMNHFRICEZ S 5T 5. COWRERIR [SS6.5-4] 5505
WHEOLECDOU ES XS EH~ED, [SST7.8-3] (R TEEF OXRMGEL TS, WS
BAAZD, TOHHAROWEEE SAE NI FUTE OEEEE2H 5 H L T 5. SN pasg [SN 7-
11] TR Z0 &5 SR OMER R Lo YT, A TFEMOMEpHICHERELTLS, Z08R
HTEAEOBMMSHE LRIOMWE DY CATHLS (Figs. 12, 20).

54. T & (Fig. 13)

FHRBEEF OREORZRE LB Th 5. MoK FWG EBRORT (b YT,,
HEEE YT ©d 5.

HEOHES [F 18 LUL] RS THHEN T 2130, 20 FUOBERICSEIE m OZ0LIRED
FEHOBEEYBHZ. COBMMOEN M vFRELITEI LEER, 202 00RENO T4 ER
BEDITHTEND B &z Ubw bt (Fig. 13 151 Fig. 23 o%H).

N Trench

Fig. 13. F-wall (the northern part). The Tertiary mudstone blocks (T) are exposed
on the hardly visible fault (between two thick arrows) in the gravel. Chain line
indicates location of N trench which was excavated from this wall. For the left part
of the figure, see Fig. 36.
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(F22] i <id FUFRZ L o L2 O MN @ Tl AE T RIE - oEEE 5. [F12]
PHE G FEIB R A B2 7803, 2oX5 Rt 20m M FoMFIEAGZEH LTS
2, HEORBENTRIEELD SLDPRFTH 5 C LLAMTIINTE S UL ARSI D HELs.

COEMD, FUIFTROBHEG D 10 F(UTFE (1984) it k5 &, # 1040 4 (F 22 {437),
# 850 4E (Fig. 18 OE§HF# 2m, F25 {437), 1090 4 (Fig. 16 © YE MO A bm, F 37 {357)
BLETHHT.

5.5. K & (Fig. 14A~C)

KR F odbiidh o i~ S BT ThH 5. chidZzolfiokm () (Fig. 9D) 0
BRITH: T 1978 x2St ZOYRMOERLERVROTL V)V —= v/ Licb e h, HEME
DOTFEF LS B T~ THEDS & bh, 20 LBHIORE - B2 ER TR S
EoRRIBEL TR, oW (KIE) /B0 ZEH OdbFERTEL U2 oS fE b0,
ZIFIB TS TR,

FaEoRAT R, FHHETLHOBREEALKELZZES, HHE N, M L vFg EICHEH
L-FIi ERORS & XPTHwS. LrLzoEftFmidsiss (EERk 30°).

T DYEE ALY D IR OG 37T LAzdesdE ¢ [K7.5~8.5] TR 5N TH~RM
FLTWA. 20E [K8.3-1.8] THELNz OG BrhiofHio “C 4 (TH-890) i3 25,880+
100 y.B.P. T 7z

@ 0G 7% [KT7.5~8.5] THLHS HAIEATH SEFIE, EHEME AR HEMICS
ZS T LD YG, 00 % Th D (Fig. 5B). T OBHIKE ORI TEMEBEREE YT, ito
3. 0G & Y6y b AREAITA I MARPPM L RBRALZFC TS, [K 3.2~4.6-1.6] D
U0~y B (YG) @ MC 454 (TH-1016) {3 3,180+110y.B.P. T& - 7-.

KEifd o TR RIS ThH 3. CORTHICBREELITORMNS 2 HEAMBHINS [K8
~12-2.5] 3, # 0L ORRHLE K 9.3 {45F] »8 1,020:100 y. B.P. (TH-1015) Th B &, T
FLOBEEOHD EMEORESE X0 RREBENTTATL S T EREDTEND, TOERETRICE

(W) E% ()

Fig. 14(A). K-wall.




TEWE MHEE) ofEHitoED s e tEBork

Fig. 14(B). Shallow part of K fault [K 6.5~10]. The fault plane is invisible. Thick
arrow on the right indicates the approximate position of K fault. For the location,
see Figure 14(A).

N15E, 1

Fig. 14(C). Fault zone of the deeper part of K fault [K 3~7]. Crushed mudstone
blocks and gravel patches are in the fault zone between faults X, and K,.

0% Y0 & YGi oMU E5KCO YGi 0 HEHIE o FHLITA 22,400y.B.P, 798

(TH-1014) 53 End, TORHELFZLL P TENRUTOREM 0G Th 5 LikEshs.
B EMREEE G KEE ORI SERIC ST 2 085KIFE O BB HF T2 K 10] ¢
FELETELLREY. CORBOREZZOMNETKITBICL > TV 12722 SERAB LT 5.
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KMBRHFOTE (K7 57) T LT TER K & Ke RBEINMEHED2{ T
Vw3 (Fig. 14C). WFEITHIFE SIC & » TRETEEAHEREZR T, &AL UTdbtE—rrEr
R THYER 15°~20° TH%. coORMEMNE, KEHTIETES Im £0 b v vFE22 DERE
TiAE RS ETHRAL . WEWE, BRINTHRLU R NORENLE Ry » MROBOIES
HEDRGWTHD. BEIBULHHRINTLS (Fig. 26). WiFO TRMCET 5 REHE 3WHE
WICH > TOETY EF S NlE (HEHR 50°~T0°) LT>% (K6~8, Fig. 14C). Wi {HaTid
BT LA &0, BORmMCHEZABF U IE/RIILLY, LR LRAAKY LT
RYA

KEfF o & 0 (Fig. 14B) i, R#RAGERO Y6 oM bR & FoNTHU S EEHD
0G OTFHx &5 HE~ERICOU [K8] {HETTRMOME (KRS Y6 &R#g kLT
13%. Fig. 14B kBT, CoHHRES [K8~9] o I3 v &35 h/z OG hoFHLETH
D, FTEAZOETY CENLTROBHEFTHTH 255, LROMOHIRIIRLIC ST 5 Fif
i E S

KEiE L Sesimo g @5y [K8.5~10-2] TR KW IZHAE LISOMRZDERITH 755
DTRIFER LN OBH KT E OER & FITRMEZAZTRS 2EM»Ba 605, KIEOHEEE
B &3 & 07 AR [K 10.8] 1T 3BAYE 29 SEHBERICAE Uic E N5 E & H 30 em D BsE (Fig.
14A R L OKANE) BERETS.

5.6. Z tL >F (Fig. 15A~E)

Z by vFREEFOBEMCTRINLWE (H43E4R) 2RI 500, NEvvyFolihic
WElR NI W (ZWER) i3 b v v omdtmER oI RICER L, HRfos T &g
i OG MT2foFmE YG LIHKELMHD R EL w5, BEmo LR 1978 Eo#ith
RO RET em Hlh ES5hBLINTL 3.

FRowEsd, FIREOTR TS L-DESERINTLS. BATCEDNETNICHZ 2
ZNRBEAKFROUENCEERTH - 2. BEOVERIZEEMOKIBS TRHEL X O/RmAEE LT
VBH, JEEEHAEO_EER [ZN 2.5] TIRIRIZAKTFE E RO EEBENEKECE - T3 (Fig. 16A).
ZORTIE [ZN 3] 58T OG hoEH+EBOTiiCH 5 &hs 0G FFORELRTHS.

ZWiE B2 Tid OG R L CVEERICH 545, Wi osesmifciddhE: [ZN 9.56~10.7] T4 Ri5E
[ZS 9~10] THIZFTMEE TH 5. (ZS] T TR ZOLEE DL [ZS 9] 521k & 3 5 LIROFFHE
EOTICH I - T35 (Fig. 156B). JhEtd [ZN8~9.5] w3 kB OG fGodhic A4 » FRDOM
Hhih O F A FIREE B UL — ABERBED T 5 (Fig. 15C).

ZiE O TRICIFEENEL R TS, BEHohTE [ZN 10~17-2~3] (CHF 7 R &S
%0 (Fig. 30B), #N&Huc U CTHMEE 2T (YG) & EXIF (YGe) &ies3itiz. FEfE (YGy)
O EE b BETN D B AR PEAIED 10 £, 3,730£120 y.B.P. (TH-831), 4,230+120
y.B.P. (TH-1017) 35 X 4,680130 y.B.P. (TH-885) T& - 7z

CORBATIZMMIC ESD, TROVVF - BB B OBFIC X » THFIZ EFECHIDAERTL
3. COFREASTMOTORE Y6 I0PEMESTRCRAEZHCE TR A, ENOBE Y6, 134E
LCHRATHETHS. [ZN16] DB TRAESTMF O v b« BEBSKONT A - TR L b
&80 REEARAN £ 1205. 28 MTIREHODE L ZOME &5 [ZS 10~13] i 4373 5 B K
L~WIE (TH-1018, 42007130y BP)) o bz oRBADDSE LHENE. 20 Y6 &
YG, ot ZS TR ZINGET < & [Z810] LIRTH Y, ZOMET YG: 30 0Rs
Joxts, ZN HTHZEFRICAET K L2 THEENT (ZNI~1L5 7], WMicthoTELIL54
HOBOLOHENS 5. N5 ORI Tl LD REATIZIAR TRLMRZ DM, BT
FEAT LD & s 5 (Fiabbzoiiumit Y6,) LHifahs. WEEloTRICLONS
D DR PR IERS R, Y6 FHOBRZEMEMIKESZ 0 b LIRSS, IEEIIC
BoTHUEETOREDCHEAMELH 2.
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ZiRG I ZN T C IR S s g 4°~22° JRIL b v v BURTHREREO TRAED &
SICH TR CIREOHICAS. Z0ikH [ZN8 {$7] TZ2OThIC Z. BiEMdobhehe I
WifE & i & N5 (WFEH) oS - BELBRFETL T MELER LT3 (Fig. 16A).
o 7 WBRZFORETOMEDO LEEFEL-TH Vv vFHSORED TRIC DI D, ET#E
LB OWA TIRET RO RT (MEFmE) }a L5 (Fig. 23A)

ZWGIE & & i iEs [ZN 8~10]1 TR OEEFFORE iy v PEHOWE (FE 1~3em) 22
PE TR &, FRAOHWBENENIUM > TRETONTHRE L ELL>TRD S T ENT
&%, COBSTRER ZN8 D) &LiRumancix 3o G i X (RELU TR
BEAEBLRISL.

7S T b ZWF 3B iR CRER (Zo) &HIf (Z0) OWITIC AT 5. Ze WiIHREANEATT O

ZN ™ (E)

INI2 L ZNIO N9 N8 INT NG NS ™ N3 N
I N RN DU N B

Fig. 15(E L . : T

N Z
1s,55E

;'22 fault] k - ‘\—"‘m

Fig. 15(A). Z trench. ZN-wall (the eastern part)

z s E) w)
753 ALY 185 756 @-~ ~ 7ST. - _ _

5 T i & IS8=-- o159~ _ _gsto__ 2SI 812 | zs13
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W e N
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£

Fig. 15(B). Z trench. ZS-wall (the middle-eastern part). For the western part of
ZN and ZS, see Plate II and YS,
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Fig. 15(C). Rncumbent fold of H (right) and angular unconformity between YG,
and OG (left) on ZS-wall. The location of the figure is shown in Figure 15(B).

SO0 e e

209

Y

f.N45E,I2E

1NATEBE b NISE,77E

Fig. 15(D). Disharmonic structure of OG on hanging-wall of Z; fault (middle-left)

and intrusion silt layer in gravel along Z, fault (right to middle-lower, hatched) in
ZS-wall. For the location, see Figure 15(B).
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Fig. 15(E). Drag structure of OG on the tip of hanging wall (left-upper) and thin
silt layer on the fault plane (middle, hatched). Arrow indicate Z fault.

DREAThAES. FRICHE - CTEEEE YV b ~KEY L P OE (1~8em) ARTFICIEEE-T
WBEDTENICE » THIBORE M b»S (Fig. 15D). C OFHIEF v~ bhoTERR Gk 12,
18) i OG BhoEMOMRE TR T ORHE Y v IR IKEIHLTE2dDTHS L
ERR LTS,

7 Wi L BETT D Hh i [ZS 7.56~9] T Z5ii LT 528, Ze LA ZNILIB-TH TV b~
BOEMEISE T3 [ZST5. DT 2 WiBREEAEKE (10° LITF) &b, £CTH
BWMBEOEREE bm 2% SHRCEMEE, I5ICLOHTHE, ZN WMERL, EHAHERT3 L
RO QIEBAETITL, TRICRLOET 2 E-T3. £ TomaOMEMLoMWEIZR
XATRE. v vFoIEETiR L RO TRCLRBENSSDNE. ULrl, Z: GO TRIZZ
RTINS, UksT Zy O TRISHZ 2R Zi-Z WFFORMICE D CEniiail s
Bbbhs. ZEFFOTRAOMMIEL L TR,

ZWFIZ TR TR 2 O _ FRRICI Y U PR 2 o Tl B, Zorifsid ZS m (Fig. 15B)
i RN B 2 RSSO TE R LT 5 O TEOERRUIB I A5 BT oME T ibEE
BENOL S OERTHS. COMMBARELIZHESTE Y6 3 ZIFHORRERMTHEALT
TFTreo YG, i L Ci3hs, Zofiliisoric ZEiE OERZICH 7 5 R mIE & 2730,

C OISR BT O X5 SR B L F 0RO S M O HEE NS, ZS TiEROik E
S B HIR RS ZHIBICGE S U255 [Z8 11]) [ THRINGE & ek » i T
2RLUTRE TS (Figs. 15B, C). o L[HOTHOWRGHBE~IIFELZO%R - HT 284
XD REARRITD 223N T35, COEHTFRIMAEIIMTRLHOKBELBETHY, Uik
ST OPD 7ot HHERIIRE 29 FEHTEIC X5 50 TH 5. ERITZ OBFRICUIEHIELE 1978 4
OIS TR (Fig. 9C © A & B off, TIk Fig. 4C) »H -7z,
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57. Y bl F (Plate II & L UF Fig. 16)

ZrvvFORNTKE ¢ 2L 50THS. HEHEM b v vFiERic> 3L, JLETHH
BET & £ OVEH TEBICHMERID ZWESETH Uz, Uicdio THEORTFZ ZEFH o LRTH 5.

YN i CIi3 B i B ISR ATAS S B [YN 4~12-2]. chidduBisi m s 5 ZS 1 Ll
D YG, OREDOREATOH>SETH5. YN T COIIER ZSHLD b 20~30cem Fi>. ZOR
A FORT Y6, 12 ZS T YG, &LAKE, HEcimKami: (YN 6] LIH T Tplifke)
T, WERESHHGOR X A%K L (Fig. 32A). COREABREANL D - TS IE Y, Fig
16 o g Xic YE fiaET YSEE o5, YS il YG: FRmtsHolEEbbaL
KERETH 5.

COFREAT FORSTIE YN et ZS e AR, Lo Y6, &0 Bk Hmb ¢ A E A iR
HE ERLEPWOR A cEty. YE e YSH TR ERLD Y6 JG& OG @ Eollic ETAR
BAETHTONLEEASRIATE 20, 2hdt Y6 FiclEYd 5. Y6, @ik YS mhsdt~ (YE
HT) 59y YN meil/mamlLTes,. Ll [YN9I~105] iaHa o b Ay » MROMERDS
ZNIHEE LTS REMREH 5.

YE fis k¢ YS Micd o aH B HE MS meihiiee PR off b2 %0 T
ZO TR ST 5.

ZEiE 14t OG JBi2 2 oONE OB LWL, 54T YNTTs YS [T HREMORE T
FAR 60° HAILTWE. XokTBLed YSHTIRZOEBTRFICH AL 20° HLTE
hELTZNAOEED 0G JF2W a0 ifis>L o Td. [hIfEe Z8 e Z I L4
®» 0G oMt & FAEENITIC LS METDICKZERLRIYETHS.

ZUHE O TRNORLR N TH 205, BEOEM, WEPEAEY v b5 (& [YN
10.5] PI3E). o X5 iz EmmicZ rv vFo Y6, 423 0G KiEXd 5.

O OHF IR ICE D ERERNC IR BT IC X 5 ME T OIBEEAE T 5.

LW, ZhEBICLTZ0 BT O OEHEPHRNNaRES &, o MR Z OFRIC
DUV FEDHMWENS L EREMNS, ZOMRFESLMLE. ZOV AL PFIRIBRLT7 4V A
(BAWTT) 2EY Oh B84 bH 5. [YNBS] T Tid v i - HIRPIE O DYETIIC Z » THIA
L5 < (Fig. 32B), ZoFMICHERAIICOTROES WAL L2hIciixd 5 BERNS
(75 c%l incongrous step) 23F» SiLiz.

6. WiEOEBE

F Wife Z WHoEHEE LTI B Eb4d2Df <y boFITE . A XV T
A 12IEE 29 EREPIHLEN T, 4 <> b B 134 3500 4ERTOEER & WiFAE), A v
b C & D3 5000 ELIRIOMFGEIITS 3. FNEDA4 XY FORE - £R - BLE
75 &% Table 2 TEH L.

6.1. HiBELTMHRE

BT I B TR OZEMZET 2 AT OEMITIIRD 3 >OE &5 5.
@ WmTicR>Th 6lip), @ FhOiceD i TOR AT (drag) #MZ FZENL
(shift), @ FThOEMhHEI~#E. AFcHwa [ EF£NAMs, throw, vertical
displacement |, [/K3EjGn;, horizontal shortening, heave | M£Z5frfk, net displace-
ment| 75 ED FAEIBZOQOEMETIKIBELTIZOP@ LTS DB LTHL
3. EI@OFFRIETEAIE IFhERh:, slip) & k.

Fig. 17(A), (B) A « O X-Y FI2A Ui A-B (550 b, BE w) &,
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(A) Eroded fault scarp Y

(C) Fold-scarp

Fig. 17. Relationships between displacement component and the measurable para-
meters of the reverse fault scarp. The profiles are perpendicular to the scarp. Point
A scarp base (upslope end of undisturbed original ground surface on the footwall) B:
scarp crest (downslope end of undisturbed surface on the hanging wall) h: scarp height
(difference in heights between A and B) TV: scarp width (horizontal distance between
A and B) a: slope angle of original ground surface 6: dip angle of subsurface fault
plane f: scarp offset (f=h—wtana) t: vertical displacement (t=f/(1+tan «/tan6)
s: horizontal shortening (s=%/tan@) =n: net slip or maximum displacement in flexure
(n=+/s2+1%) (A): eroded fault scarp, in which the frontal wedge (material A-A’-B)
was removed. (B): collapsed fault scarp, in which the collapsed material covers the
original ground surface on the footwall. (C): fold-scarp, in which the surface length
A-B preserves the original length A-B’.
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ZOEZEDL DIMT O (e 6, AN n, HiFhERSE L) SOBFRERL
725D THA. Fig. 1T(A) 3 LBEOEEN A-A'-B BZRAINBREINTHWEEATH
b, Fig. 17(B) (3 _FMEMEBETOEMIEN - TH A& TH 5.

(A)B) WThoOBAETHRD 1)~E4) MY 7D,

BiA 74y b f=h—wtana (1)
NomAlval: t=f/(1+tan a/tan ) (2)
KT s=t/tan 6 (3)
IR n=vs+ (4)

1)-©2 o f @4+ 7+ b, Fig. 17) i apparent vertical displacement (WALLACE,
1980), scarp offset (HANKS et al., 1984) & & LIEZNAEDTH 5. BBRAEH»
(1980) 12 @ f #HiE scarp height & XA KD, SEFNEZRD T LD X D ICEA 7
ey PEXY, BERBEORKI A BT B ORERE b 2iEdT 0L T 5. WEmMLO
A S & B AOMRRBETNS LCEEANICIE - TH3FHIETOES » ot 5. Fig.
17B) © A & (BXUWFmE QT IEE LT 38 EIcE > THNa T EBTE 3.

Fig. 17(A), B) o A B X S i/MIMAH- D R EK X > TROBEFA~BH L
54 B SREHIEE B-Y) E2BIT 3,5, A SOMNE, o, 8L 0 BRETH 3 »
FO fLRETHB. Licdso- T, Fig. 17(A), (B) o IcHis D Ic K 3 2 Lok
B TS 2)~@) ZEM LT, t8n WEERDBEENTE 5.

Fig. 17(C) 3R AHr o fE 288 L C T i iEoflth 3. COEA SED T
A & 14 B OIS b SAKTHEE w 5 (1) ickoT f BkHENE. 2T
AB=AB' t95&,37b b OREIMITH:S HFNTOES H 2 D IZ5 1 {H2ERT 5 &,
B s ETkE 3. B iz B ofliNioGETH 200, MickdkHic, BB
TSN T OFFMICE S hEO L TEML t TH D BB OKFHEEEASKFEENEL s T
H5. %45 BB ogsiy 0 12 2 B) IKBY AWMMTOMS 0 IKiHM4T .

PF, chooMiEs EREROTHENERO F IR - Z BFoSZEMEERD 2.
7B, WTFNOWMIHTNERTERBS N EP YN mMTlsEshi Z liFolt
JE O TASTE W ORI —R LTz & ERS, FWiTd Z i
FTOEINRSRMBATE2IEMNTHELEEZ 5.

6.2. FAA 29 £OMEER (1~ A)

F Wi/ oBaEE oM : FUFIRIEIE F oMIcHE N T 35, Thislfk 29 4£
HEEC BN Lo T & 13,

i) EEF 055, F0IBOEIMEZRZIRMEINCIELE LTS - 228, 1923
EHO AR UHTZEOES (F EIHRY) w@EBilshE Rz oBSHEL
<53 (Fig. 9).

i) & F o, M Ly FHETHRMERBC 2 THEM LT RETOXKA
O TIEMNEENR T 2 REEFOTRICIE » TN S,

WEDT EIGRINTNS., 29 1) IKfESENEERD 5.
BE F L colBiEEosam &2 F odb#B (NN mE) ids> 5 oKHE
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M oOBELIAIC & ICE OB IZIEHENICR - 12 (Fig. 9A). LA L 19756 Ficid %
OARBEICKR @ L@ B AEd 354 LTm oEE F 236 -« (Fig. 9C, E). Fig.
9C & 9A,B oo X-X’ ORI, Shh b LS, KE B RPBRILEROKEBET
ForBELTO oD ThH 3. Lz TR F 0fE#l L.Tm 05 5,
ZOKMAEBEOKALTLE= OO LOBRFEKAIRE R &L OMOBERM
T OOBELETHD, £ VA5 KAROSEEZEMCGETS L 5 IcBEFE
0.3m »HZNLUTFico< B30Ty 0.6m) #HAECENN LTm » 525107 Hky
1.2m HWBRHIE T DSt (B8 h) Thd. CoBARIET smilloiE
HROWINLAATEE S (1),2) XT a=0, t=h TbHH, NN HEfHETOETFER
Btz RoREEE b i Ly (t=/ 1.2m). KFEHEE s 3FHE N FLrvF)
<o F lmomsl 0 78 0=25°~28° Thbhb, B) &b s=2.3~2.6m, FLLE n
2 4) X n=2.6~2.8m L755.

M F vy FcolRiEEosMT : MS Wi, BRMEERE THRA LT oK
MO EESHEEICBEH LT 7o ERICE > T I N TV 3. BRI ORI R
BIHENI S AIC L THERTE AIEENRDOT, BETOBFICX - THEENTVSHA
BiENOKHOES (Fig. 11(B) © a;a,=# 3.2m) 3 F Wi 0K &R s THY,
R ICELENRE n Tbh3. 0 F HEOHA 0 R EBMBRETH IS TH 14° T
b5h5, zORHSTO F WAOLETEME ¢ 12 B) &b t=08m TH 5.

7 B OBAhEROTHE  Z WESHBHERCEMN U ERROFEA»P LKL
INTH 5.

) Z Py FicHEl U ZIRFMOMEE, FURIERICRE i iR E R O AR
(Fig. 9B ¢—PU=FH/KBEOILIER DT E) OIEEMNE L —B LTS (Fig. 9F).

i) PIRHEEE THE LT kMt H 28 Z Wiomes (28 9-12) 4h:&) TTF
MOTEE & & bicBill LEM LT 3.

il) K Mok LRt Z HoRER TEAM LB ETICTEL > TNS. i
ZOEFOMBICEELTO 3/NERTHIOA 2 itk » THBMEOICTE k& bh
T 3.

Z + vy FTORRMEROZEM 1 Z o 1978 £y RaToKE (Fig.
90) ® A & BoEFMiEIchs. £DC&id Fig. 9F) LORBEMLLWMTHS. A L
B oiEr#it Fig. 9E) Lo 1.83m ©H 3. KH B @h>ToKAFRA b+ (Fig. 9F)
AFBICLIcbDTH 25, KHA B AGFYDOWSIBKEANE POFHERE (MRO X
Sy 0.8m) HPBEIhT0BEEZIONS. Lich->TEDS (0.3m) 2 ER0OFE
[E2e 1.3m S5 Ui (89 1.0m) 28 Z Wiiiic X AmERLETH Y The L FEMG
LANRTTENTES.

COBTEERBINETDH 308, RiICzOFEMNCHS Lo EEmiEERDd 5. C
DORFMED EMIZ g RIc ks TERONIH, BOTFTHETORD ke hiokmts H
o (Fig. 16B @ az-a) & EROETEMENY Im TH-72C EEEZHANTT DR
fheEofsrEHRET 5L, AOEE H oEFRmOFMIE Fig. 15(B) 0dif a.-as-a.-a;
DEITHotcLBEIONS. a0 BHOBIZREITEEW®N D 34, B aras BED
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HMIZETHY, chicdb EDOTHONZEHDIZLE VEBHOB/MIYH I E5D
EBEDbLNB.

ik a-a; 13 Fig. 17(C) © B A% A SOBELICBEWBEICHENT 3 (w=0, f=h).
L7eSoT, COEMICHES KFEHRR ETFTREE LTV ATSOES (U1 a-a-a, O
&%) IKH L. Fig. 15(B) ofifti3 BT (BHH) RO b DOTH 25 5O ARBE
LTZzDR&ERD B EH 2.3m 17, THBHBINERO Z WRick 3 ZS Hi
ETOLHOKEGHE s TH .

FEITIE ap-ay I THF DO O F DX I N0, QHOBNENSELLD, H300
BOEWEED T, 15 EMEs TOR TS 5. BHESTOE@BE L ET S
E DR OO LMOK TG FRZOH KT EROE LD /NS, @itk
U7c &9 5L 203 MRS OMENERINLOER LT & 20O+
WIEHE I T DA IEIRELL R, CCTRENSDEBREARNTSHZ L LTEE
B EROK 2.3m EKEEHTE s THBEHILT.

KM RIZR L ZS Witk T Y6, OMAEMmZMLIEIC LT HRMICKD 52 &EBT
& 4. AR (Fig. 16B) icBW0T YG. FOMERM ETFICES LT BT by-bs-b,-
bs THB (bs & by DETDM). CDI b, bibs 2o TRIZAER - HHEEETH
D, bybs 13 Z WAICKBTNTHB. by-b, [ IREATMAWITAHIRE Lz, L
BoT, TOEEETHICK AR OKFEHE R EROEEKE b-bs 1tk 0T,
[bs-bs DEE (9 1.83m)]-+[b-bs DU 3° 4 D K FES (9 0.7m)]+[bs-b; DK EK 5
(rfEmose, % 0.8m) FARERE (REAHOEA, 10.6m)] Ths. Tibb,
YG: FEDKBEHERK 2.8m~2.6m &75 3.

ZDfEIE, Y6, OXEHBERINTHLOREL TICAEUHENETHEH, 0%
MUTEHRIZT USRI L TR VIR0 B A H oK@k (2.8m) & 33—
LTW3DT, 20 Y6, moZhiid H mERL, WBE2ZdiciibolEzs s
na.

PDED&XSic UTRonc i o F TR (t=1.0m) &KPEIEH R (s=2.8~2.6m) %
BT B) & @) »o, sUETA4RA 00 LIEMT n 2kbd b L, 0/=23°~21°,
n=25~28m 11 5%. FiFlL ZS TOP TIPS SN EZEOUIFTE OMHESL (Table 4)
EFE LI,

k5, IS WD YG, FMEER (RAH OFEFIY 15m 0, fiRoiAR
FEZEh oKDz EFEALR t=1.0m XD d K. 2RI TiE4 <+ By
B LT #habd 3.

K GToHBRUEROAMT : FHHERICICDTEMULME H & Y6, 2H0
TEDEMREAEFRD S, Fig. 14(A) T YG, HED b & b, BXUOHEED a; & a,,
BehEN K Wik > TEMLCBINOMEEEALT. ¢ ONFRNTIE H ot
ERBHITONIIND, THIIEREBCFRICEZED o ok [K10.8] ki
E (XD a) FEEZWENBLEEZONBECE), 2OMETIEH & YG OERNEH
MmEHZ LT 5L (coRyy FLEIKRE Fig. 14(A) © a; fHFF TREDSIAE L
YG: BOSHHROTTN) 3EDHTH%. Fig. 14(A) o HERICLENS E a
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DAL ITHEAR 0.6m &% 3.

CDOEIE -0 BEU by-by OAIFIRS ETOTELND ETFEMEE AEEHE

U, @@ DT 0.5m & 0.9m, byb, 1D TIE 0.4m & 0.Tm THB. FIIbh

B, ETFEME ¢ 13 ¢=0.6~0.4m, KPIEHE s 13 s=0.9~0.7Tm, U7zhs- THEME n
2 @) XY n=1.0~08m &1 3.

K m<co Z WifEoRzZEss (n=0.8~1.0m) i3 ZS mcBohik Z WEoEErR
(n=2.6~31m) X0 MBI/ F13). 2O tRKED Z IFHB Z vy
D Z WrfEir o3 LcRIBIF TS 3 & ZE A NEEBICHIITX 5.

6.3. #y 3500 F£RijOf x>+ (4~} B)

B EOTHE (YG,) HEIB RS YG, OMEFRNT (19 3500 4E/1) ic—,
EEF RO oRElE Z WROBMEELNS » 72, ehehi 4~y b Bg, Bz &
L85, UTIC~B L51C Br & Bz iZAMEATTINB.

BE F ROOBEMIEE (1 ~Y b Be) : M Mo rFicBl LeREOER (YT, ©
HERELT) o F WiiEick 328 0miE, Fig, 11(B) o FRBEOTER b, » 5 FERE
AOHIE (BRE LTHREY) ETOBEMTH 5. < OB DA F 125 HE5 % Fig. 11(B)
DEMRDE D IKEE Uil LD by~bs flickhbEFZEZONDG, LkBsTTD by~b;
5 b FTOMEEE 25m~35m 2 F WRICRSENETHS. T ORIZIBEIET
(YG=YTy) Kb ThoBEE TOLEMTEH5b LTV 3087 DIl Wik
DR (17 3.2m) EHEDEMND. Lichis TERD borby, ORIEHEE NZUTH
BROEBEREO L WHEBNETRTHBMERICAE U b 0T, WBLENICIEES
MICE S OBBOME D EELbND.

—7, HERNBENOHERICESE, M bryF2saERE F ohiEgicizdcic
E (R0 LaRHE) BEELTOR (545E).

HUE2-50%5%E1, WEBLHOEKRE F B F EROoThEME LT ICEE SN
BIBbbiETh s EERLTOS.

Fiiczm LT 2E TR LH VOFKRERSR YT, Tbb, Hiliczne iz
DOETICEISHT 22N X0 HEVKROFEHETME Y6, TH 3. $bb YT, I3
FHILINI D, YG, QRIROHERMHTH B, LichisT, 41X+ Br OEHMOERIZ YT,
DER (YT, et &3 YG, 45 8,500~5,000 y.B.P.) & YG, (1,000~3,500y.B.P.,
3@mEM) O, TibbikE 3500y.B.P. TH 5.

COBEMEO EBIU T 2 YT,-YG, OLEDERERR M + Ly FTHEZL
ZhiEEi 93.6m (ME M), 91.2m TH D T OEEREIRK 24m H 3. C OflE» O RED
AWAEZRLTH 0.2m % U728 2.2m 235 YT,-YG, HEFBIELIEIc A4 Uiz - 256
HTHob. 205508 0.8m MR UG HERO L TEMETH 200, Fhis
Bl e D ofy 14m 254 ~¥ + Br QBT (20 FEMRS) <& 3.

Z WifEDA ~Y T+ Bz OWOWEELT : 1~ Bz 13, ZSHTd K THTd Z W
B ERAEEET Y6 28 OG ZEAREAIHSTHE L IRah T3 (Fig.
15C, Fig. 14A). 2 0@FfIREERI VT NOEE TS WIS & B~ 3 & 5F
TICEWRERIIE 20T, TOHEMRELATO 0G OEHIE Z MEOWMEELIC X -
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THEUEEZIONS.

o L4~y Bz 4 OG HEi# Y6, R TH A 2R LT B, KD
TEMD, Fhid Y6 & YG, OfICHETE 2 AfEEsAE . Y6, OIER Z IFfE
DEFHRNTHTORESTHS. 2LT Y6, it Z WMo TR Y6, 2—IFEa
LThah, ERciRsEsic Y6, 250k OG LlELTWS. LihsT Y&,
DOHER T, YGy, OHERIRIC Z T D A& & TR OMICA & SHIEEESE (§775b 5 By)
BEL, ehE YG, sz AL UTHRI LA EEALNE. TUabHCD Bz id Be
ERERE YG, & YG, off (¥ 8500 4£q) cE LUk Licis .

DA~y b EFRMEE OO Y6, RToNBICHROREEIZL L, Tk
YG, ofFHIcd b - FTHEREICHERZ D C EPLPRBERENICIZ C DR (KH) T2
HOED Mo fe & (Fig. 9A) I &2 5, YG, OHR it B L U2 O%hic@PAENENEC
32T ZWBREHLEP-7EELDNS. LizhsTARY b Bz ZMHBHENO
R OWIFHEETH 5.

7e#2 L Fig. 15(B) 1cH 3 & 5 ICWIARHIE TH U BiE (a-ay) 1ZIEAR L7 & 5 ik Im
ThHd»o L WHERNTO Y6, O LRIT a-a, (b-by XD Im k) Ikdb, Li
MoT Y6, OFEXFZEBEMNTEN Im LiEEEIh 3. COHEEBRITEND YG: 0F
Xk 0.4~05m H. 2DLH Y6, DEIOEFIZ, a) £DEEB LS Uk
FTZER Bz 2R3 EhERMNOA <) 28 Y6, OHER R ITE Uiz, b) YG, O
ST E U7 Bz ick » THEBMSTIK 20, 2D 02 YG, OHERBIEIFIC I B
LT, MOWTNATEHRIATE 3. a) iIcid 4 <V + Bz EIEHE & DFic 0.4~0.5m
ORMBARE S 72D UeBlD A4 XY PSEUARENRSLCENTHSEY, ¢ TiREN
A Ui,

7S [TODA v+ Bz OFEAME : A v Bz O ETFEMIEM B0, £OHEIC
ERE N YG, OHERE EIRTE GERGR T HOHERITE) 2 LTHZ S, L L YG,
OHER EIBHIT Z WE O LBATH FTRAITHRALEZI CTELNEE LY (L&
2 YG, RABRMLTNE). 20L5BEETHZ O ERmERBICE L ET
Zhrd ¢ Z2RRICE > THATEEHGET 2 &sTc & b (Fig. 18A).

t=’lo=h+(01_eg) (5)

ho: YG, R EIRW (BIFELIIWV) OL - FREITOEXE

h:pmcdaohsd Y6, ORAHEO L - TR TOWE:

e, € : THENFREIUOTRIZE TS Y6 ForbhicifiaoEs

7S TizBWT h=91.6m—90.0m=1.6m, ¢;>e; THEM5 t=h,>16m. <D t ©
i 1.6m DlEAS YG, OHFHR T HIEZCIREU A ETEMETH . c0d b, HE
Mo L FEMEE 1.0m TH 525, Oy (0.6m PlE) B4~y Bz 0 FF
RIETH 5.

4~v+ Bz OAFEHES Y6, B ERMIZSH UTHROOTHEICREKD SN
. LaL, okSicEhiE 0.2~0.5m LlETH - A tgkkas ks, ZS T (Fig.
15B) itBWT Z iMoo TR, Y6 OFMmMIZ Y FETICH-TEHRLTHIED
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Fig. 18. Displacement when unconformities are present.
(A) Vertical displacement ¢ since the end of deposition of YG; can be expressed
as t=h+(e1—ez) when YG; has been eroded totally on the upthrown side of the
fault Z and partly on the downthrown side. h: difference in height of unconformity
planes U on OG and on YG;. e; and e,: thickness of eroded part of YG; on the
hanging-wall and footwall, respectively. Dots show original position of top surface
of YG;. Since e is larger than e,, always t>h.
(B) Fault displacement » during period from beginning of deposition of OG to end of
deposition of hm can be expressed as n=n;—n,. m; and n, denote offset of hm
and basal unconformity of OG, respectively.

b5, Zhid Fig. 15B) @ ¢; X0 bHHIKH 3. —F, LBTIR YG, BEAIhTHT
LTt 0G o LICER Lcb O THBH 5 T ORIEMOTERIZ T ED by &
TRFELTOR. ULiehisTYG FRERMSETFICER - THO3ES0E X, ¢-by O
KFEE (28m) XD dkEWV. CDS b, WHRIZICK 2 KEEHLH 2.3m~2.6m T
Hoterd, ENEEFNE (0.2~0.5m L) 23, YG, @iﬁ*ﬁfﬁw?‘lﬁﬂﬁm (-4»,\“/
b Bz) ICAEUIOKPEEMIETH B, Lo Enrs t>0.6m, s>0.2m LifEEsh, &
O, EELREIT n>0.68m L7355,

1%, HENOEO—BHIETTOMICHNT, BTICRER & O SR t
LT3 EMH B (& Zid PLAFKER, 1967; GORDON and LEWIS, 1980). Liz L
eSS BT OREZMBPTFRDICL > TS (1221, ERE R SR TE 2,
1983; TSUKUDA, T., 1985; TSUKUDA, E. and YAMAZAKI, H., 1984; (L% HEIE 2
1984 75 &). FRUIDONA, DIRIIEIC B U2 I ME 2 B 1 LISES (1896)
MBS EIOMEMAEDK 0.83km b HFTHELTNEA, FOX4y o F (L5, 1896 0OX
fR) IR OIEIRE T O BEEHER M IE S 2 120,

& EQMHIHAICTE L U 2 MO TR Z WFicHE LT [ZN 9~11.5) [ZS 9-
101, YG, ORgAsP0MEIII 0D 5. MIIEHNZATENMBA XV + Bz K45 BT OH
BHERTH SRUEND 5. Lrl, TORGTOLTRICBRLZEEE S ¢ i3k

s EWLED, Y6, OIbOIS (KK EDOHERSHMTIODOTETHERYME S
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Wi LInTIRIS .

K Hicsd a4~y Bz oZfE K TTd ZS mEAM, Z WO EREHRBT
12 YG, it OG Ea# LLAREATHY Y6 BRRINLTVWS. TR Y6, JF
DS HDBEOLHIEBAEINLTOTEOWRER ZS mMoka (Fig. 15A, B) &HEEET
H 5. YG, FOHR: LR At L2 h DI Uk ETFEME ¢, 6) Kick
T Fig, 14(A) @ by, & b, OFEFERE b 2359 04m TH Y, D e>e THoHHD, t>
0.4m TH 3. cHIZEBRWBRICEZ ETENE 04m LD HREN. ZORENTFHA
~v + By OLTEMNETH B.

Fkic YG, BRI T ®icE Uk EEMREHZ 5. FRIcS 0G mo Lic Y&,
DHETE Uz &£ 2 % & = OHER LR OvEZ b L0 &TEHICH 7. TEMTO Y&
OHEFSE FIRT OHE b X0 SHHICH » 7. Uichi- TKPEEMBRER by & by DKF
FEEE, 0.7Tm XV bAE. HARNZRICK ZKFEEHEN 0.Tm TH- b b, Thil
2725y (s>0) 7% YG, OHERGR T HRIFBMEN (T8hbBA XY B) I UbDT
b 5.

ot 3c K @HDOA4~Yr Bz Tttt d s d0m LETHotcdddT & Ubbh
PSR
64. f~F C

cD4~v MiE OG Fich Qi RHf»oHE s 350 TH 3. LS WD 0G G
IR E hm 5% B A% [Fig. 15B, D), £ QFHEREIC L CE D LT OHLE OHE D
iz B, THDOLZOREEL D FROMEZ Z WG T 12 EAMRHNTE > TRETD
W22 LT3, ChICdLTZoNEELD LA oFidw 5 < £ @ km Z4#w, [ZS8
~9] fHEDOAfHEE @FRET OIS KBmLThs.

CDLXDEHEEDER, D C OEHLE hm OHERIHR (OG [ L MEHER ) cco
AL 7D URWFED) (A~ C) BECAEEAZENTES. 2ORRIEBE
HH4E hm OHERSH (26,700 y.B.P., TH-884) % 7 i3 T h blig, OG 8 LI OREEDHE
% (25,540 y.B.P., TH-887) LliiTdh b, BLZ 26,000y.B.P. LEZS5N5.

L L, OG BOHRKTRIC, 1Y Bz icffi-> THRIHLT (B, T.2% 1), &
BT E 0% Y6, HEESETiC hm o LA OG FAslizh 2B LT, TOXINR
RIS T & A AR S LVDIITRIRNDOT, 41V C OFEEFR 35 KHi%E
BT 5.

65. A<t D

zo4 v I ERD OG Fro hm OFEM#EE OG JLEDRIE ST DZEAL R DZE i»
SitExh s, Fig. 18(B) 1c& 3 & 512, B 2 DL IO T EN O E 1y, N
LEBE, T2 OoQEMBEHEDERIRTMMPICAE L ZME » 3,

N=Ny—MNg (6)

<H 5. & 0G Fhigo Z, W [ZS T icEET 5 &, Elio OG fadhisa hm o Z;
W L AERER, m O LROTHEMK 0.5m (Fig. 16B @ d,-d. HDOFEE),
2RO ETOES (0.5~1m) %Nz 3 &, 1~15m lK/is3. £/ hm TEREZHEEE
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AL, ZOEMRR, THEME (dd BIOELE) & 1.0m, 2hic0 & FVEHES (1
08m) %M1z 2&4 1.8m TH 5. —F, 0G HEMOEMEIZY 2.0m (d~dy) 751

U 2.8m (Fig. 15A @ d; 5 dy ) THB. LichisT, 6) RO ny-ny 32he
H 1~1.8m BLY 2.0~2.8m L1720, WEMMEERNCE U EME 1 & LT n=0.2~
1O0m Bgohsd. 3bb, 0G HEOREATIZKRE hm MHEF T 3 XTIk Zy IiFE
2 0.2~1.0m ZfL L7z &#EZ 505, hm @ “C 4ERITH 26,700 y.B.P. (TH-884) =
HBE3PLTD L WBROHDAYF (A=Y} D &Ly DERBZALEITD .

LEROLNMRI, hm AT 2K bm b3 Z, EOTMTO E>S & OHRETH -
ERELTHWE. L hm BZOHEFEBRICHEB~HAIL X > TEEDOLE - BiEs &
- 7dDTHENE, EROIIBEMBRRDOINT LizoTI Y D OFEFHR
FERIKILA. UL, him KO TAO OG Ficd FFTHRoWThicd 2 OB ELE
HERHD, FAMICEICHIELTNT, EQREMLTVWALESIKEZEDT, i 1
BRECRMENMEICHER L DL EbN 3.

ZWEDD L, Ly A2V TR EEDOLIIKAxY b C & Doatdshicds,
Z; Wi o0 Tid OG [BICFE D IC7s BEMFLEENIL <, BIEIC DO TERIMIZL.
Z Wi (Zyo+Ze) 2BICUCEOBEMICERT 3 TH A D EBORBEE TEN LT, -
7eDT, BEEMLEOEEMNTZRIRDONE L7, UL, BEEEEDFESITEY
BYBEBEEICI ST 10m DIETH B3 EHEEINTHT (FRAES, 1983 MS), Z. WiE
BNICEHEIOZE A OG BHERLBIB LI OB ER T ERIICE DTN A C EZRE LT
5.

7. FHIEEREBOME

SEOHNC X o THEMEOLHMABEL Uic. ZOHBRER LLELGTOMERLE
KHRTRIZBEBE P o1, Thid, HEBSKRERKTH 3T &, FEMBTIRTRENY
ROWMBTHIC LB EICLS. UT, thEMETONEOREEE, Fig. 25 iItRT X5
BO~@OEHRICHY TiRd. ORWEHIRENE TOMRZ S CIHLES, QIRIE
KL - TZ O TR ORERBERLSE LT 3EEE, OLEERE (B8 &RELS
fE (T#) 8T ohEE, QRYEEBRERNTMSET 2 TRETHS. Table3 3¢
NODHEEEEFNELLLDTH .

7.1. |BEbFRER

a) A—FF++ R +E2SHOBBEKBER (Fig. 19). BH U TS R ORE OmHs
TRMOKBALBEORICr— F& v X MRIZDY 2ATOR (MS T, Figs. 19, 27B). &
B OBEMIE A Z O ICIIHESEICHENS - 72J2E BORIZPWOME) 14210
ot UledSo TR OBFSHIER (WFEDE) ICR &S INEE: S ek 27
FURBRET LhOXdIKAHZ 3. hHEH - ER (1985) Z5EEICZ20 X 5 75 FEfloH
BB R LR LR AR LT 3. L L, BEORETHRD b)-c)
OEBRHENBDT, BEHHICC TR HEENELTH20HBo— F3 4 2 DM
BRICHESEEOUTRET TN, BEb TS KL,
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Fig. 19. Tectonic boundary with load casts, between terrace gravel (YT;) and the
underlying paddy-field soil (hms) (near-surface part of F Fault on MS-wall). The former
thrust upon the latter- at the time of earthquake of 1896. Arrow indicates F fault.

For the location, see Figure 11(B).
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Fig. 20. Boundary of tectonic erosion between fine-sand (YG;) and overlying terrace
gravel (YT;) on F Fault on SN-wall. Arrows indicate F fault. For the location, see

Figure 12(A).

b) RETESHKIER (Fig.20). BH LT HBICL > THEN “Ra” shiesd
bhBEAbH -k, SN mTIETRANCHBERERICS » 72E0F L3758 { BB
HEBEFHRLSDEER AREARICE DT (Fig. 28A). ¢ hiZWRT T ic ERAT
BAZCTDEDIDEEZILNBN, T - 2P ORE IR B D - 1.
COBAICS ERMOBBEE e — F+ v 2 MRIZAWVW AT, ZOkSBERRER
BHEOREASHE L PTOTEORELTHOMELRNT 3 LIEMTH 3.

c) TN “Stahi” BEER (Fig. 21). MN mTIZTFEA ICd - 7ok B EERD
Bl bRick > THEAZT ZO—BB LM OMFERICEA LT, D &
W ESSTRE “BrL” CHEBSREDAVEBOBH L E2EbE 3.

¥/ SS mTIE EARMICH BHEE D 2R 0E (S) onimE (FEf) kLT, B
DEE UIEREES MBS 5 (Figs. 22 o [SS5] i, 29). chid Rassmite Li-Esic,
BB OBR DB T v F—F— DL S ICEOREICH » - REERA B LE» LTEL
feb Db LA, MS Wi F WMo et (KETOEE) KB LEHLE
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Fig. 21. Plowed and mixed zone between paddy field soil (hms) and overlying
terrace gravel (YTy) on MN-wall. For the location, see Figure 11(A).

! G T e ‘“;‘q‘“
SO s
o

o

Fig. 22. Near-surface features of F Fault (arrow) on SS-wall, showing underlay
of sandy thin layer between hanging wall (YT;) and footwall (YG,), and structure of
pushed gravel bed (SS4.7~5, YT,) in front of massive block (S) on the hanging wall.

CHRPIEASE 5 F2 A, e b F ke RIS E R T OREEE S LB OB T D
BoTERLIDDEEZLDCLEMBTE

d “FHE” CLBHR. SS ATRETROBAMIKIZ, ZOVTIOEH - BiES
LR DNODBESESO L 51285 Tk (Fig. 22). {2 o [(SST] o
Tz - T [SSH] AHEE THEANADITOTNTNBEELALNEDTLEE FEO B
DBEROFIHERFICEECENT @RELT) THICR-2dDh, b33 LROHIEIC
PESTEOMHICHET LEDOTRICK » e ZRINHER I TS 2 Lz,

e) IEhENTE/ES (Figs. 158, 27). Z WEEIMEMNETRIEM LD, »bY
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Fig. 23. Invisible fault plane. Arrows indicate location of the fault.

(A) Lower part of 7 fault on ZN-wall. Z fault passes through between base of
westward dipping humus (hms) and underlying dragged structure in the middle of
the figure.

(B) Middle part of F-wall. F fault runs from the bottom surface of mudstone on
the left to the top surface of the humus on the right.

B QA BAELSIFD ez hTE CicEEMESE LTV (B Fig. 15B © ap-
a). FWETHA -~y + BoBligst UHEBOA <Y P T2 shT3. L
7255 T FZ WThoWETS, MEMEORBREGIZZ OHERNHE 1 BOWEEE <
il U 2 BP0 WEE T ©% OB oAUl shicc Licii 3.
7.2. REREEhORIERRE

IHHIEWOTFAIICIE, WEIKR->TZOL - TRE SREHR LS 2EER (Fig. 25
D) BHD. TOWHDL - FHRIZEHEDHE (1529 4) KT TthThE - k.
Z0 XS HHTEFEEORBEREFE R TOWNMZIIRO XD EEERS Sh .

f) BRENRAIROBS. FTFHEESENECRUFEOREREERMTH Z2EA/C
i3, UFo g), h) ofdz0Fs, MFmE 3T WERET AEROERIZA 2T Hh
otc. #EZIE NS mT F WFOEHIZE S MICEFEY - T 3% TH 508, Fig.
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Fig. 24. “Reverse load cast” on fault plane. Mudstone (mst) is on hanging
wall. Oblique-and cross-hatched portion of mst (mudstone) indicates crushed part.

(A) F fault at the base.of mudstone on MS-wall. For the location, see

Figure 11(B).

(B) Fault plane indented with underlying gravel on ME-wall. Note basal

unconformity of the gravel is smoother than the indented fault plane. The

outcrop is nearly perpendicular to the dip direction of F fault.

10B) ica2L5ic F WMBEOHEEEEROBIFFICZNS LB AR o
lo. %7 ZIN WO Z, Wfgid Fig. 28A o [ZN4.2~6] [Hc, FRAOFHE~BLIT 2
0G FMOTFREFRMD OG Fov&TOHED LBEOMOREhEE 2, ZCic
B OEA GRS AL, Fie, B F OMmHEEICIE FWIEORGIMmAEHEL LT
Wahs (Fig. 28B), PV Y FEMTOMEZ LICZoWAEs RLTc & REM#TS 3.

g) FMRBREEICLDMBEER. JORE T ICHIET 2R E SR OB AR LT
WAL LIELIED -7 (ZS8~9] 5D Z, Wi, K T+ ZN Ho Z.WE, [SS3]
fHiEo F Wiz &, Figs. 16D, E 12&). T OMRERMIZEIC TV b ~EHLE (Z: W
F@ [ZS8~9] TIIWT) Thbh, EXIMHE Sem LIFT, JAUHOHEOHE &R
MThd. ZOREDHWHELERAEDONLEADH S (K mW).

C O OWIET, LiFF 3 TS 5 RE QMG Iciis: LT THliEic 5
BE&FOTHBTE A4 (Fig. 4B, KEHINH) &, FTHLOLOREAICE S EEDH
NBEA (ZS WD Z, HHAY) L0855, MEOEARMNKEROESIZE - T
DOHEFDEZ LD FUSHOOTHILIHIC L » THFENE LB EDIZshTn 3
TEbhd., BETROBHRAC K AMBBEROF (ZS o Z, UfE, Fig. 15D) <
i, ZTOHICHEL ETOREROERBEROME D ENEHF L S BT » THOTE DM
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Fig. 25. Simplified near-surface features of reverse fault, on F fault (A)
and Z fault (B). Features in @®~@ are listed in Table 3.

HBENTAE»OBHLTEHbDTHET EERLTT.

h) BURREERSREEEC & AWIEER. IR OIS E b DHTRL O A 2 &
EhLTVAEAEH-7 (YN HEke YS MoJER) . YN mo Z EKofiTid,
Z ORI WAVEHEOEBIUCRNT s vaickd) Oz {mtiidid
PP MWIEEGE R T v FHE G (Fig. 84B). Uizd8» T T QPRSI IICTEAT
RUWHEOES (EX em) THAEEEZONS. CORERL Y vy FOEHTH
SN DTHEHNEBTEUEVWIEE, S LG,

) ZxmEHLAWEER. OG hoEfti hm 3 Z, WiFICk - TZD/ERER
HICiZE Im M s LB A>T A (Fig. 15D), #RMIT3Z CIcWBims7E <
HENOEID T < 72 ¢ &S EMAFUNr s3I E TR LT, ZEME R &
FOHROER S LT 38 Ehic k 3EMLIRIED Im OZEALICHANITHE»TH 5.
COEMETENEREDOA RY P ERRLTNSECE, EXOEABEFELLEND, &
FULkANY P THRERL, 20HBO4 XY T (THHEEZDOEIEERELTHE) 2
RENC B TR T LR 70 ic i BR O R A U Al gk A3 5.

7.3. FEKREE L KREREEOKERER

F-Z WRoRRmoTE TR RO EASZELTROMEENMFETHELTNS

(Fig. 25 ©0®). BEZHRTHMELIS L HIBEIEER YH-62 i< X ABEREfE%E
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Fig. 26. Hardness of mudstone on Faults Z and F. Numbers represent values of
hardness which was measured by means of the Yamanaka-type SoilHardness Meter
YH-62. The numbersl0, 15, 20, 25, 30, 33, 35 (mm) correspond to 1.4, 3.0, 6.3, 14, 43,
90, 180 (kg/cm?) in hardness, respectively. Crush is more advanced on the hanging wall

of Z fault than of F fault.
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B (mm) 7% 30~85 (37i%J73mpr 100~200kg/em? 7255) T 5. Fig. 26 3 F W%
U ZWEROOREOEEAT AR LD TH S, Bl Lrh NIRRT YH-62
I X BHEEENER (mm) TH 5. 0, 10, 15, 20, 25, 30, 33, 35 METNENIFF
HBE% (kglem?) @ 1.4, 3.0, 6.3, 14, 43, 90, 180 M d 5. T OREIZIZITET
T HETHY, *OWEEKEBIBERA~EILOBEZZESEHLTS. KL
N tvvFcadng FEFRO ERMORTD ok (Fig. 26, BERKERE 18~
24) 1ZRE T O KILRIFICHIE LT TRA DBEEE TR0,

) #A—kEe R PROWEER. Lite FROGFAE WMER) TRLEOKS
KRS S, FRMOBTOM 4 OBOMOME (LIRS KA TATYT, &S
LIEE OERE IR Mic &5 (Figs. 24, 30B). ZzofFR ETOHE LI — FF+ 2 b
RO UG Lo READ X S Icd A 5. OS2 T O EREDRESAT NS
HE) EDHELL. ChRIFARATFTOREORER (FA&@E OFKE RO
WTE (ROREFLTN3) LD I THN D THSEBbNE. uB, IS WTh
TR R EREEE OSBRI A RENEIC L s T2 HShBEIE L E¥
SRWESEEIC X » TRON TV BHIBA L.

k) BiEEIE. Z WER K ETd Z Ly FTOHERER TR THE L Z O ORE A
T CHEISN T, ZOBEITO BRI WIEWE (2, & K) 2860 #ET
WEH) oI FHEEEY. K HTidc ol NBoMENRENLPEPOE 5 R
by OB CoWEE oML D bAEMTHY (Fig. 14C), Lihi->T, ZOE
BTRAMOB T ORED-IMEABENTES.

RBEOEEEST (Fig. 26) 243 &, Z iFRVORSEOHM F WHRNED TD
W (Bkfb) OREE, WHESIFELL. LA ZUWERY O LR TIIBIEEH 15
PIF ORI A LT B4 F EFEBVLICIRZ O XD IRKEBES SN0,

7.4. HEEREROWE

FTFRE b MFEERETH 24, F WA Fig. 10A oy FTRENB LS ETRE
hOWHETH - 7. 7 ORI ARAEOENB~HHOESG LcboTHY,
SERRE EABOTEOFMARET 5 C EMTE LI WENERE (§Fm 34
BT oo, & ORMESIRFEICH - THEERHCGEREEOZM N E Ui & &
12, T OB OVER TS O L ORAESET LB LLTH AT &5 LD
Eh3.

F WEiz Z WFFic SRTREOBEORENRMcH S (Fig. 26) P T, N
FLYFTERO L S ICRBERTHRELEFATEEZ S o T, hid F iHoZais
BZWELDENENTE, THbhE N Py FAEN FEHEOKRELSTHD, &
24~y b+ B ool dEiEsE s, K lLTnaLEZIOoNS.
7.5 BETYMBLERZTYREE

WiESE A O I B X T D RS (drag) A4 oheds, BIL T2 iR ICENTS
T ERAC, ©PFEOEATRTEAICE(FEEL WA (K m, ZN miRy). &
212 ZIN m® K mTLEBOHE 0G L2l th 2Dl eDfinih (KRIF) <TH
b, TROMFESEIN~BIET 2 DIEHEL S BENP00ES (BTN Tbha.
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Z8 WTI3 LMD OG FBAHMIORE T LBHO “FRsTOME" 21T
V5. 77D OG G EBIZWIE LSRN Trshe o < VIR TR 2 O M O AsE
LUTHWE. Zhic LT OG T (hm LIFD OG) 12525083 EEAE LTI 5
(Fig. 15B). Wil LIV B ORFMENEED 3 X 5 ik L 0G JEd o E R
J7 hm (Fig. 15D) i3 &% - T3, COXIRHEREFOMEI YS Go Z Wo -
BICEHLDONDBY, TORRB L DO, A~V b B EHICKE U7 R
Fio=DIck 2WMER G EZ 0N B, TOBATLEINSERE TOEBICILI ML
I o & LI, '

7.6. KAEEOES

B SNBHOESIHETHE M ETTH 35, 20BOTIEF Wifgldiz A &5
BZUT R 2 b T IRIR I 2 & FHAR 2 s 213, IR s®r< F FEEoTy
A B X2 12°~18° T&H 7z (Table 4).

Z WRRERGES (UF 1~2m) ORERER SR CHL UIETIHES 2K LT, 2
DU O Lz (HN) OWE (Z)) OERNZES FINICIE S0, FAAHmRIEE 05

Table 4. Dip of fault plane.

. Dip of Fault plane
Fault Location Ha?(;g(:g\;gvaﬁall Measured on Measured on
sketeh, corrected outerop (strike)
F NN /T 28°F —
F NS T/YG 25°E —
F MN T/YG 23°E 16°E (N25°E)
F MS T/YG 14°E 15°SE (N45°E)
F SN T/YG 12°E 18°SE (N15°E)
F SS S-T/YG 20°E 15°SE (N32°E)
Z K 0G/YG 16°E 19°E (N30°E)
K, K T/0G 14°E 17°S (N75°W)
K, K 0G/OG 21°F 24°S (N35°E)
Z ZN 0G/YG OG 22°E 40°S (NS)
7y ZN 0G-T/YG 4°E 40°S (N40°W)
22°8 (N20°W)
Zo ZN 14~35°E 55°S (NS)
7 ZS 0G-T/0G 12°E 27°S (N35°E)
12°S (N32°E)
9°S (N25°E)
Z, . 7S 0G/YG : 42°E —
Z i YN 0G/0G 22°E (N27°E)
f 0G/OG 24°E (N49°E)
0G/0G 33°E (N52°E)
Z YS 0G/0G 17°R (N53°E)
0G/0G 48°E (N53°E)
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SN-wall. Fault F is in the middle. The sketch is shown in Figure 12(A) and Figure 20.
Terrace gravel YT, lies tectonically on a gray sand bed with “erosion surface”. For the sketch,
see Figures 12(A) and 20 and for the close-up, see Figure )

“Reverse load cast” contact on F fault. Gravels on the footwall are indented into the hanging
wall mudstone.
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Fig. 32
(A)

(B)

{-wall. The K fault runs to lower-right. For the sketch, see Figures

ZN-wall,

Z fluull is from middle-upper to right-bottom, on the base of grayish gravel. c¢f. Figures 15(A)
and 15(E).

Gravel and peaty bed overlying unconformably on mudstone on the right. The Z;, fault cut
them on the lower part of the ficure. For the sketch, see Figs. 15(A) and 23(A).
Unconformity tween the lower beds, YG; and upper beds, YG, The latter coar

overlie the former finer gravel and sand with an irregularly eroded surfa For the

see Plate TI.




Fig. 33. MN-wall. G
sketch is in Figure 11A).

-wall.

The upper coarse gray gravel
is YGe, which is underlain with
finer OG. The Z fault is from
left-lower to middle-hottom.
For the detaile etch, see
Plate II.

Fault plane of Z fault, on
which inco steps are ob-

servable,




Gravel wedge intercalated tectonically between mudstones on hanging-wall and footwall of F
wall. The upper margin of the \\s(i:l-rrv_].u bounded with F fault and contacts with crushed
The base of the wedge is an unconformity.

Fig. 36. Frontal view of fault searp I on the north of N-treneh. The F fault is in the middle of
the scarp. A mu ne block several meters long in the middle of the searp thrusts on boulderes which
lie on the mudstone on the footwall (¢f. Figure 13). The F fault passing through the gravel on the left
is hardly visible.




i

.. 37. Features of tectonic boundary (F fault) between the thrusting hanging-wall and the footwall

which came into contact in the earthquake of 1896,
(A) Load ecast contact Fault F on MS-wall. For the sket see Figure 19.
(B) Bountary of tectonic erosion on Fault F on SN-wall. For the sketch, see Figure 20.

38 Aerial view of excavating trenches, looking east.
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TR 4°~12° L1053, 72720 ZS MoFRE T O BETEME TREZEHAS 5N 5.

WrfF O Seiip iz, F IR mA Y L TZ ORI H » 2 AiERm OKE)
s 3. —F, ZWEIRHEE CREMEECBA VBRGSO i
T3,

SEEK I N TENENCOI D IWEMTH ST &, MEIT O F& GREIE,
1982 o Fig. 6) KT 3bDTH 3. FTRMEOWHK 29 £oZ IR Fig. 2 12dH
32X IS EOREMEEATRIAOMOTHABALRROFEHTHEA~NRO B LT
5. L LE0BREBOESRIZBZRCTHSE. coc ki3 Fig. 2 X573 RT—NT
At 1) CoOWBERRIZKTEONERZS - T3, b33 1) WFEHRICHE > THTE
HOFEABEAL TS WRmOBFHIST LHEATIEY) OWTFRToHITE 5.
TRIFEOIEE i) i) OWFNOBEIGEN P, $HOBETHS»ic Lz,

8. & & &

FREEERT->T, EX T~20m, X 8~4m o, N, M, S,Z, Y 0#F 520 L
VFEMEI Lz (Fig. 8). B U XCEIGEHmOFELOEE (Fie2b 5010
Ry 7, plate I~II) B X MC MR MEM (Table 1) - TEBTHIR (Fig. 8) 72 &ic
b ETNTC DS TOTEWTOEIIE & VMR BOEELZ IR L.

1. {REIH S DB BRI, KL EEZERTT A2/NRRIIOBETHO, WHE
BERHPZRRBE E L O EIHER Ui/ MNERIOHBREETH -« (Fig, 6). ##&13,
W2 FAELDHNEHEE OG & 5000 £X0H LOFNER YG Emois. 35K
IR YG B REAIC L » TR YG,=YT, (5000~3500 47) & Li#BJH, YG,=YT,
(8500 £ELITR) &2 &t :

2. FEWEIIENM S ILE T3 5m (I TIRIZET T 5 2 IO IR OB,
F B0 ZichhNTOi. WFENOWFTY £ DSmBicidifif 29 FHRRE THEMA
LTWikmotE»sd D, Ehbsifil Uk HBRRMOFBREFOTIRICE > Thich (F
WifE), »AVREIL TR cicghTwic (2 §iE).

3. WWEHOEALIC X » TH L AIFHAINIE O L WEEM O 3 ks & oM%k (Fig.
17) Z2AVT, WBMEE (4 <Y b A) KEULEMEERS . EFEME, KPEE
wmE, EEME GWRERS) keheh FIETE M br 57T 0.8m, 8.2m, 3.3m,
7 WEmTit Z P37 1m, 25m, 2Tm Th- 7.

4, WEO L TR T AHBAILEME L THE 29 FX D INKELK3 D01
~vF B, C, D #zpi (Table 2). 41 ~v + BEZHBHEDOL > ZOMFAEHTDH
D, =DEMRITHK 3500 5T (Y6, HER #: YG, #FH) ThE. 2D2D5D1I NV LD
FAERMR (1 8500 4E) 13, REROIMEMIE, SHE SN TORINE O EIURHRIBDFE
TR & I —H LT 3.

5. F WmidvoA4 <y B (B) B, FhzettbBrEiTyE (EFIEH 14m) <
Hot. cOMIC Z WELEBHL B). Thick-7T Z BiEo ERNOMF 3 <
ER L. OO Z i@ 0.6m Pl EOREMRELH - BlEENTH - /-,
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6. Z MiimosBiEcd s Z, iEicon TR, 41 <v + B Ziio 0G @HRthic
2 BOFMWEEL (4~ b CBXUD) DN, LhLIbOSEEE, Z, WE
OWTRARY POBERZEONE Do Tctcd, 4=+ B Lpio4A~y bz 12+
ST S TR,

7. SEIOIEBITHEWE O EHT TR Urcds, WG O En 3B S T c R 2 %
S THitELcT &, BE U @S EICHBL ORERFITH -2 L END, LI
O F-Z mfaeE bERDTAH B XS BEERWERA>< 53, Table 8 IR/ LALS
IREETEHEA A 5 T Te.

8. LBOMFICK > THbNI FHEOEMER (Fig. 25 0®) iciz, L TR0
FEICH > TERUOMO FTRAME~O VT A (m~ F+ v 2 b, Fig. 19), Fick
5 TRARERZEOM VAL LEA (“BHEE”, Fig.20), c3vEvick e (Fig.
21) REMELU T, Fi, RGOS HEOSKICIL B s hic i
(T K= —MUHE", Fig. 22) ©, TROBLFOWE Eic FRMNMEIC X - TF#ic
shcim TRUET, Fig. 22) &M@ Niz. —F, Z MR TS Ic g g
MNT&T (Fig. 15B), WL TNEMIBHE T TELIL - .

9. [HMFIICOT B TII L TR E S E UL O RESRE TH 2B i3
JEWS LOWEIAMBRAL N EBEh -7 (Fig. 23A, B). UL b1z &0k
ERBHEOMEARELTNE L EMH -7k (Fig. 18E, D). O MAERICIZE X
THickdH0 (Fig. 14B) E3tAick 360 (Fig. 15D) &bk - 7o,

10. EMNAKEERTRE TH 2858112, ThS00WH S N TS0, BEIZT
BUOKICE > TTF2oWWCENR Win— F+ v 2+, Fig. 24), GEOERAT (WHE
H) BMMICEATO ., FRAIOBEE» 590 L AR s TR OME &SRS Ui
WEHBEL T BEE (Fig. 140) $H -7k

11, HlEICHE - T L - TRICE ST OMERA SN, HFE L Tl FERlic
KL RFLTOD, POERTREICTRMIC X L F5E LT (Fig. 154). F 172,
BWED RO E Ol TRAHRICEE LT 34 (B x40, Fig. 16B)
%)&of:.

12. F WA IBHER» SHTNG S NI Bieic ERAEZNT Gass 3. HHZE
(122KF) 202 F WiEoFEEsis 12°~18°E Th -7z (Table 4). Z W@ IR SR
BOREFEE D THENEARS UTRUFICWES 2R L TW A, WG FEokm
(Zy ¥ofa) oMFRBELTHEES LD 8 (EHETH TR 4°~12°E Tb - 7.
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Holocene Activities and near-surface Features of
the Senya Fault, Akita Prefecture, Japan
—FExcavation Study at Komort, Senhata-cho—

RESEARCH GROUP FOR THE SENYA FAULT

The Senya fault, one of the major reverse faults in Northeast Japan, which had moved
in A.D. 1896 at the time of the Rikuu Earthquake (MT7.2), was investigated in the small
valley at Komori, Senhata-cho, Akita Prefecture, to reveal the near-surface features and
pre-historic activities. Five trenches, 3~4 m deep and 5~20 m long, were excavated across
gearplets on the valley floor and two eastward-dipping, subparallel reverse faults, F and
7, were exposed.

The area is covered with paddy-fields and underlain with the late Quaternary fluvial
gravel of the Komorizawagawa and Miocene mudstone. Fourteen exposures were sketched
on a 1:25 geale (Plates I and II) and 20 samples were dated by the 4C method (Table 1).
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The Quaternary deposits are classified (Fig. 6) into the older gravel, OG (older than
ca. 20,000 years in age), the younger gravel, YG (vounger than ca. 5,000 years) and the
surface soil, H. The younger gravel YG is divisible into the lower (YG;=YT,, ca. 5,000~
3,500 years) and the upper beds (YGe=YT,, younger than 3,500 years).

The excavation exposed cultivated soil beds of pre-1896 paddy field buried under terrace
gravel of the hanging wall, which had been emplaced by thrusting on Fault F at the time
of the 1896 earthquake.

Generally the dips of the faults were unexpectedly small (Table 4). The fault F dips
20°~15° to the east and extends upward smoothly to the surface of horizontal buried
paddy fields. The fault Z has more an irregular plane and branched in the deeper part
to form a fault zone. The fault Z; on the upper margin of the zone is subhorizontal
(40°~12°E) on the base of the hanging-wall mudstone.

The displacements on faults F and Z at the time of the 1896 earthquake were esti-
mated (Table 2) based on the relationships between the scarp topography and parameters
of fault displacements (Fig. 17): on fault F at M trench, they are 0.8 m and 8.2m in the
vertical component and horizontal shortening, respectively, and on fault Z at Z trench,
1.0m and 2.5m. In the former case, the pre-existent scarplet F increased the hight and
new scarplet appeared on the northern extension. In the latter, the faulting produced a
1 m-high fold-scarp on the previously even ground surface.

Three events, B, C, and D were recognized in the period prior to the 1896 faulting
(event A) from offsets and deformation of the stratigraphic references (Table 2). The
event B was the last event before the 1896 faulting on the both faults and occurred ca.
3,500 years ago (prior to deposition of YG, and after that of YGi). The time interval of
events A and B, ca. 3,500 years, is consistent with average interval of faulting (3,000~
4,000 years) estimated from the late Quaternary slip rate of the Senya fault in the previ-
ous studies.

Event B caused a flexure scarp about 1.4 m-high without near-surface faulting on fault
F and caused a slip of more than 0.6 m on fault Z with synclinal deformation (e.g. reverse
drag) on the hanging wall.

Events C and D are inferred from a disharmonic structure within OG and a difference
in displacements on Z; fault, one of branches of Z fault, respectively.

Various features in the near-surface part of the reverse faults are observed on and
within unconsolidated strata. They are shown in Table 8. In the near-surface part where
paddy-field soil lies buried under the hanging wall, there are observed contact planes such
as bedding plane-like contact with load cast (Fig. 19), mixed zone of gravel and humic soil
formed by plowing (Fig. 21) and eroded surface stripped off with gravel (Fig. 20) during
the emplacement. A thin sheet of sandy gravel bed is present between the hanging wall and
footwall in SS-wall (Fig. 22). The fault plane or shear is not observed in the above fea-
tures. A gravelly part that was likely pushed forward by bulldozar during the hanging
wall movement is observed on SS-wall.

Under the A.D. 1896 ground surface (level 2 in Fig. 25) the fault plan is often
invisible especially when the unconsolidated gravel of similar lithology make contact with
each other (Fig. 23A, B). Instead, in some cases, the intercalation of silty material indi-
cates the location of the fault (Fig. 15E, D). The intercalation originates either from the
thinning of strata by dragging (Fig. 14B) or from an injection from below (Fig. 15D).

In the case where there is semi-consolidated mudstone on the hanging wall, the fault
contact shows an irregular surface with ‘reverse load cast’, in which the underlying gravel
on the footwall is indented in the overlying soft crushed mudstone (Fig. 24). Drag
structures on the fault are well-developed on the hanging wall at shallower levels, while
developed on the footwall at deeper levels (Fig. 15A). “Reverse drag” is observed on the
hanging wall on ZS-wall (Fig. 156B).
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