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ABSTRACT

This paper first proved that Early to Niddle Pleistocene large-scale rock
slides occured along the Median Tectonic Line (MTL) in Shikoku island. The sole
faults of the slides have long been believed to be Quaternary activity of the
MTL. It secondly presents a new model of Quaternary activity of the MTL on the
basis of rock mass slides analysis.

The thrust masses of the Izumi Group on the Plio-Pleistocene sediments,
which had been believed to be tectonic thrusting or tectonic superficial
overthrusting of the MTL, have been proved to be allochthonous sliding rock
masses by analyses of their mode of fracturing, topography, and geologic
correlation. Among them, Kirihata hill is the largest sliding mass, which is
3.5km long, 1.5km wide, and more than 200m thick.

These rock slide masses have a similar lithology and geologic structure to
those of the lzumi Group that is distributed in the southern flank of the
Sanuki Range on the north of the MTL fault scarp, although the former are
highly disturbed. Characteristics of the roek slide masses are as follows:

@ Original stratifications are roughly preserved, but sandstone beds are
disrupted by fracturing to form polygonal-shaped breccias and mudstone beds are
sheared with striated surface parallel to beds.

® Sandstone beds many openn fractures, some of which are filled with soils
from the groundsurface and unconsolidated pebble bearing muddy materials
derived from the sediments of footwalls.

® Beds under the foot walls have few fractures or shear surfaces, showing
remarkable contrast with bed on hanging walls.

@ A sole faults or thrust of a rock slide mass has variable attitudes and
variable thickness of shear zone in place.

® Some of sole faults of a rock slide mass have formed clay-rich, brecciated
zones just on the sliding surfaces, which acted as lubricant layers at sliding.

® The surface layer of a rock slide mass occasinary has a texture similar to




debris, but it resulted from strong disruption of beds owing to the slides.

The rock slides occuerrd in the Early to Middle Pleistocene during the
deposition of the Pleistocene sediments. Some rock mass slides have formed high
angle boundary surfaces between the frontal end and the Plio-Plistocene
sediments, whose bedding planes are high-angled and parallel to the boundary.
The bedding planes become flat in a short distance from the boundary. These
structures were formed by bulldozing of the rock mass slides. The steeply
inclined structure of the Plio-Plistocene Gunchu Formation in the southwest of
Iyo city is a large-scale example of bulldozing.

Long-term gravitational deformation of rocks under the steep slopes
prepared the starting materials for the large-scale rock slides. The steep
slopes had been formed by faulting of the MTL before the time of the rock slides.
The slides occurred along the circular failure surface, whose stability
analysis has been made by various ways in ground failure mechanics. Some
smaller rock were formed by toppling of alternated beds under the fault scarp.

The rock masses are estimated to have slid for several hundreds meters to
1.5km in short geological times. The matrix and breccia texture on the sole
faults indicate that lubricant layers were formed due to extraordinary high
pore pressure. Liquification of underlying unconsolidated sediments alse
fosterd the formation of the lubricant layers.

Restoration of the slides masses to their original positions indicates
that the masses have been displaced right-laterally by the MTL up to several
kilometers since they slid. This younger displacement is also confirmed by the
distribution of the Plio-Pleistocene sediments; the fan deposits of the Early
Pleistocene Dochu Formation have been displaced right-laterally for 2 to 3km by
the MTL since about 1 Ma, The vertical component associated with the lateral
displacement is estimated to be at most about 50m.

The facies change from the lower to upper members of the Dochu Formation

is also explained by lateral faulting of the MTL; lithology of clasts in each
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B - EHRTORHMBEOSHAMDHAPEELZZLERT. FiC. B - EHHROEHN
HRMEBOLGRTOUMEEI 2 RBET 52 n S, g1 SR & O FH a1 o 8 g5
KOWTEET D,

MILEF TR, BN EHERVWONIEREBIANVIIOWTHEKT 2. 22Tl
ERTANVOLXHHELRERCBI2EHEBMERLERLT, Z0OREBBICHET S
F-REHERT S,

FE RUEFEEROFFHERD EXARERIANAYIEODVWTHTSTS. 22Tk,
UREBTAVOEFEHOMES LY, IHOHEMYOERHMELOBGRERF L, £
F-EHBEOARBEREENERIARYCHHETEZZLEFRT.

BBIC. BEMERE2ELO, IRV ERKOBRERRHE S XU ALOEY - EHHEOD
ABHHIOHEEZ NP RMERMEOH T HE, BULHEEHLICHELTRT S,
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2. AREERLDVOHIANDESEOFHE (BIH L BHX)

2. 1 RusIC

WEIAEBOFNREESREO[AICE., PERATELBHOMRBERD S 2 5 # I
AR A RAER A EICE Y, 600~1,000mDER TCERMHEOEVWERZ2ERT NS (K —2.
1.1, 2.2.2), #BLIRE, ZORBEPFRBERICI->THELN, EFIEHICELT
Wa, HEJIMERR. REIT2EHFNICLoTHERSAMENZHAL LEICEVWEME
W(EST0kn) KDL T, W HMAEOEET TIHIEIOknICEL TS, SFI{EHOREH
WKEHERNEREF DS 22 2B 2 mE L ANTEN > TWD, B LIROEEIC I, i
WiRE FHB UL EEBROBHRIC. WRBERTENERCB T 2ENEHERNETT 2
K212, ENEFMICE-TWS., 2035, EALKER. BHHISHEAEE. = S8HE.
RKEMiETH S (WH,1970; F-2.1.1) .

B ILRFERICB T 2P RBMEROMES KUCEHRERCoV TR, BIcdRE X iC,
OWEMES. OQFEBRITIWED, OEHMEHHNL EWMILHPNTVE. ZhSDRBD
MEIFREEEHT CRIFEEFICRDATWS(E—2.1.3), $2bb,

@ WMEMBHTIE, HREERIIEA FHSEMNTIEISBEAOEHE LN BT, B
BB S, H#, AX ) 2BY Y YOREMICHIT TSI - #15,1984 ; &1,
1965).

@ HEFTHMEI T, PREER CUEME) . ZOH8E. BEHES O HHR
WEY, BRNIS., HHEHIHHL, FHILBCHTTIEENT EOEMTELAY
Bk EICEY, B - d8 (1964) RECZBATEHBIR LV THB L LT
W% (fMH,1968,1978 ; Okada,1980 ; MM - #2,1990 ; M - £4/1,1991) ,

@ HEEHB T, FREEHRIARBTAEAEN B CH 2. BETEE. i
YURIENGTORMCE,. ZEHEPLEIYVEAOBAHTENELE 2250 TH5(
58 + 7 F %5 ,1978;Suyari & Akojima,1980) .,

oy 5 ft LS K T . RREROMIBE TRAE L ERREROM T R Y B R
HMEBAT, BUABRUEL, L2ASZhANdRBERICEZMBEMEZTITVWEON
HEDSTFUTE, POHMEMICILHETES, 20> RlT Y BkiE, HE1968,
1878). Okada(1980), FH - $2(1990). [HH - BA/I(1991). B - HE(1892)ic & -

THESATWEA, FHMRAERRITOATH RN, #oT, THEBICHEI LSBT
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2. 2 HIEBE .

MEBEHECIZMEHEERORESERZR-2.2.1IC57 7.

P R ERAMEL AL ZABOEFEROHEEHICHEEL TS, ZZITR,
WEL RS ISR L EEFIN, BRURICS O Y, ZORNEEAICER.
HETO2BBNEEHUTERELTWS. BRIBIVREISEHFINIRESFADAE %2
RLTHY. FOMICHBE LR, ZOEMICHEELEO LTI RES @ICEL>TW
%,

EHFNARICR > TRAFHEFOTRBENHEEZL., HVWEOMLHEM, FELELTE
MBE (8) KRS TW3 (ME,1968) . BAEBEEIEH EORDOEEI95~210n
DEHMEHLRL TS, PHEETHEHEOBIRRAE L2 - 052 FHME (B
130m) HEHELTWS, EMBERHIEEHED S PHEICHT TOME L0~ 11500 F H#
% i 5% L C s T T T M oD B R T (122~ 145m). U T AL (8% & 100~ 110m) I # 5 L
TWwd, £, WHEHIHEH I Y THRMOCE, BEM X UM FAm(EE9%~99n), M
#EA T (E108~112n), BME(EEE0~820) B 2H LTS,

HREEHROFHEDGEZ R THENEIERIBLCRRT2EF)OEED ALK,
TabbHEBLRDLBICH->TEL2TVS. Tobb, BRINILPSEHEF/ITHRBVWOB
BB ETHITAYEHEICEINTG EOERT, Hitid 50 27 A 2 bR FEE— EHICIH
ATHWD, ZTHHDYZT A Y GRS N EIC X 2B EEEIC KRR S
ZAOh, MWHTFME et H EAEE ORICHEE20~30n, M FALm e M Efime o
RSB AR R 1OnD Wi g EZ R L T2 (ME,1968),

B AROBEAICIIELF LD S, Pl ICH T TEEE50n~900n? E & D R Wil
AR -—EEEAMIC#E > TWD, k2. ZOWHEHM T /I EREIRESL T
B2LZBNH D, LR O R L FE300~600nDEAME L o TH Y., HRIEEER
DHETEhEHEEICHY T35, BRIBVOHEB LIRLBECIE, B, HI)ARSESL
DHFTRYUBENEEREOTWS, £, HRMEEHRO LN OB LARO B EHES. [
. B AH T TEE00~600nD & ZAICEMEANERENAT NS, FOHRICITHEE
EHOAME RSN, £28MEO THIELEEI0~40000 RFEABREATNS,
DEOBEORENS., ZALOBMEEREVWHEIARUMB LM EAS, Z0 XD 2,
HOWHIANYHBE, HEBRNCH>TERHLTNW S,
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2. 3 HHEME

G LRO BEERTEHELBRHOMRERN T, LETRHEEEH R E2FABESICHE
U, REFABEERICEI>STZRNERSER/HEEL TS, LEOFBAEMEICIE.
HTNIA-ARENEALHEFAICAALTND. ZOREBREFOEICE. BEE2E
GETHREM, SO ZOHICRIPELEELDEFEELTEZA—EH A PHNIEL
ﬁm\ﬁmmmmiw&%ﬁbfna(ﬁmemmwmwmwm;ﬁﬁ%%m,WR@
BRECISOIVLEHMELOHOHHERZEBRLTVWS, Z0ED. EFEEINHVE
BREOAAELTVWS, #AMBEARERSHRORBEI. P REEROK2kodtfll 2
E2TW3,

WM LIROFEECIEERBEDOR R EAREEL, B #%E IS #E LIRD S R0
BBFEUNEZEERLTWVWS, BEBIUERBERD 2 EHEMEORED B WHEK
iconwTR., HEBOHBRPHAFERE, EHRDOBR{LOEE., ""CERREICEIER
HENTWE (F6R - #i1,1965; MHE,1968,1970; 88 ,1972; Z8k-F75,1978) . 1.
HEFEZELTOW 2L, TROLEBRBOERHICOVWTIE., ERSTBEEERDICS
HTWHWEDN., MEGF - HHEEARAE VTR LTWE., LALZRASERE, (lef(1988),
Bl K5 788 (1986), ZEHGR - PI-FE(1990)IC kY Zh B DHBEANPELHMETHZ Z &M
HELMCZTHh, EHFEEORMMESGE Ehe T2RBEHERYIE, KEF(1987)IC &
STLREELEEHRESLE.

WEHER-2.3.1ICRY. B, BEHAEH-2.2.1ICKkRLE, 22T, YK

ODEBEBIVAERERDOEED LI VCHBEMERL TR T 2
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3.1 [ R BT




2.3.1 ZRINERES
(1) SHEEH

SWNZREETERNUEO IS K CHBEIHHEORNOILBEHELT NS,

BRIHBVTE. LT, REFEBLUREREN AL, HEFEBLUOEEM
FEEHF->2TnE. BHEINBOTREAKRPICHEHERREZRT TV RVEENBHLTWLS
DT, PRELEBEHELUROLBEEE/R TS LHEESNLD,

b FE T 7 47 # oD 9 00 0D 1Ly B IS I E500~1000nic bz o THEHED R WEEEF &N EE
REAMICHHL TS, METHHFMEOEM (Loc.18) TEELER -V X I HEICEK
hid, WTDHERPO FAIC, BELEDEFECERARR S E(ME,1991: MH -
B4 11,1991 )-2.8.7),

(2) HEEE

SWNEREE . BEH T —BMICENE~WNWOEMR T, JEA80° ~60° L T3S,

WHETHHEEOBEICHHIZEVWEEEFE0 - HENBEERBETH 2. ZOEEN
FEGHERENRLS, A2 HE LU THR - M8 (1978) OfME 3 2 it oW

KBTI NTNVREMERZRT TRV EERILND,

2.3.2 HMREH
(1) SHEEHE

FIR GRS I DAL B & O & B )1 D 60U o 3l (LR 2 RERR 3 5 & LI, b B WY o 47
BHOY Y IOERICHHALTWDS,

HBILARESHOMREHEEL LCTREESVEREEE (WEBHOER)» O RERE .
SO E#HME, REONBMESLVO VYUY TREBEDEREEB(RERLEE) N,
REBLERNZL Exh 3,

WEBLEEZ. ES¥10cn~3nDEWRE L BaREOREDBRLE LEEE» S #
HeEhd, DERKEA~KZREEZEL, BILERICESR, F-—EXA N NTHS. BEWD
R~RBKA2EL. PRNEED. ARFCRESHnBEOEBE NS ABBKEN TS X
LN, ZOEHEEITEY,

EEBLERE. Bao~HI0mDEE EEYmOBELDEFM S5, BEZERK
BTHNPED, PERIRRA~KBET, FRNTRIEFEICZLL.

(2) HIHE#EE

-19-—




HREEFOLUOBBLRICEHEIRVBENIRZLTVWSOT, HIEEHSHICH
TRYBREHHF A Z2BHEERE, BB LM N DHIRBI T —BICH W = 6
EBEREERLTWS,

HWEHATIE, PREEZHSAEAL2knDFICIANT T VYT BN ED F @O MR
(g ARAM NS S, FOEBEOFREHIINI~E0" WOEMT, JE~A30~50" G
L. dL# CiEN50~60° EQEMT, BAK20° @@L THWS., #HTl, FUREHGEER
#10m BIWERALO~20" 7S5 VT HNABBMERERL TV S, M§HEO800miLfl DA R
FREREHM(RKEREM) DD S.

M FERE TR, FRAEERON00nItMIC, HEE A mo it & 35 5HE &S K
EhTWs, TR HEXYLEEY, BEEFINCKR-TES., FRBBRMENYLO
EMICHEL, BREEfEo T BOKKRFEMBAM,1975), METIX, ENEQFERTHEA
#60° ML TWS., HECENI~NNRDEMT, 20° ~65° ERAHBLTVWS. T4
bbb, ZOEHBETNREERO B AMVEEREERY, FBLTBY., H»oO8EIC
W EHEORMEZEEEZTICVE. COFMBETERENEL. TRE I UEH O

FEICIE. ZO&> EliBERRD S LW,

2.3.3 BMMERAS

EH EHOBRNZXHROHOMETE (Loe.l) , BREFEOHBBICEHRAEALT
Wa(M-2.5.8), HMBHABEEEL, TL2LCHEELTWE2 D, KRENHETE R
wWAt, BEISTA VAL b~ ELEEEN D, AAOT SHUICBFIRBERS M T
50T, AZBEBEROPRMERE FARIC, PREERO BB ICEA U E A oo i

DERBMEEES NS,

2.3.4 tHRE

HWHEALORDERB T —MICET2RICESEHTWS (I - HE,1964; Il ,1965;
[H,1968) , 2055 TFTHEEIT. BEHEER TS LHBRELEHRICESSh 3%
BEKMpT, LTAEBHYBICHITEEN 2, AFETRMEREEBEARICOBL. &
RIOOnDESILET 5. FHAOHEREER-2.3.2ICmR7.

BRNZHEN G HOAE(Loc.2) TREFEKKADOR LA DAL TS (I
57 ,1964; [H,1968; ZH - 07 5,1978). AHRMIZ. SHINIEHREHOABS IOM




MEERVWLY L FEOEBECH R - PESATOEZ UMD L EHRERM 2 EHhL T2 L
DEYEEND (H—2.3.4), REMDEOH M SI1525,950+ 9504EB.P. ' * C A A%
HFEnTwaA (ME,1970) . RHEMYIT. EHEEFRL. BEFEERLTWALD
T, BUBREBHTERVEEAONG, AEMYR, BEIVETRWAEERTH
YWBEREST 2 LI (I - F8F,1964;81)1(,1965), AR EOA FHFEET 20T
KEFHE T, H3E), EH UMY ORRYES O I L ARETH S,

A6 A3 (Loe. T) B & O, MIEHET FOE O F#(Loc.23)IC T 248 (FHEE) .
FLHESNEZENZEREFOF~ABEERL L, AIREARDEOHRE~EARE 2
B ZHLOBEISA NS R-bEhEBY, ABEREHERYTH 2 (M —2.3.5),
FEEHEDHETHZN, BEL2RU0HBAOKESAHA TS, BEGERILEZT.
SSUYBELTHBHIEZ ., LAl BEOEMECRETE2MKT 2 L B@F LY
Ruo. ME(198)IE FTHEEE EHRFIEELEATHEAN, LHBEIZ. BlLrm
&HEF%%E@LK&Ebfhé*ﬂﬁ@%@&@?,ﬁ%mﬁﬁgﬁmﬂﬁtu%i
SN, £, FIR - FWTFE (1978) @ ABEZ2ECOBEISHHBEREL LT
DN BEERBRLTES T, £ 20QMMELE Y. o T. Ao LE 5K
e, SVHEWLEFHYBOTEMEN G, KFEREBOYNL FEH 52.4~2.8
FEOCCERERIMULARMEESATHE S (FEH, 1968) . Z0O%0OEHETIL4
FHEEBATNDEWD (M- -MT5,1978), O ' CERINERAELATEY., +
HEFOHMEAEONEMEZATEFF/LRY,

i 5 (R IR AR & > & — 0 B T (140~150m) T it , 125044 ©. 288 0 KM
RERREREOHBEIHRBEL TS, ZOBRBOEBICZ L. BH5HE A
BEICEML TS, 20O EAICIE. PHEE CE 2008 Lo EEED R A RE 5
MLTV2, ZOABBREH~KBY A ZODETAB~BED SHESN. =BT
%ﬁ@&uAafh&wcit%%%ﬁ?ﬁk@&ﬁuﬁ<~ﬁﬁuﬁ@é&ibtv»
h%f%ttfwénkgm\ﬁ&ﬁ%ﬁn&ﬂ—hénfhé:tﬁé‘iﬁﬁmﬁw
LHESND., AFEFMBEETFECAHLT VAR, BRAESICEVW . +EED
%ﬁ@%ﬁﬂﬁﬁumaﬂfhéztﬂ%.W&Eﬁ%ﬁ%?u&<‘iﬁgmﬁﬁtm
EEND,

HEEHE O T M (Loc.19) TEMLER - U Y ¥EEIC LA, H 1000 E F i
EfEREDOTOIC, WemDES TR ZERETROREY R HhE T2 B0 + 7 i # 5
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BN REF SN E(HE, 1991 MH - FH),1991,—-2.3.7)., AFIZ. 2O EHICE1L
BABREH., BHEENEFICRVWOT, BEMRE L EREHZhs, THICEE AT
DHEBHPICBELLERAEHELNDY, HBPICBENERLELEEZLE. AFHO
BHELEOERSITICEAE. XA EIATP7E2ZETIOT. EHFHIPUMOHEMD = &
& (M, 1991),

HEE HH OB O W #E(Loc.13,15)iCid,. FUREHDEOABELN D 25 L FH HEHER Y (X
—2.3.8)BXUVEWINEREFOHBY IS 22 LAHERDA LA T5(H—2.8.7),
AEE, FHE - W TBOMICIYFMBEHERDE EEDN, REARER2THES T,
EHEENABWZ NS LHEHYF LB EN S, ABEFOMILED S IE. Loc.15T
>37,8004EB.P. 0" * C4E (#%4,1977) . Loc.13T32,6004EB.P. A4 D' C4K (WH -
$2,1990) AMESNTVBEN, "CHEROHUERRRAICEVWESD, ZhFHEBRPOERE
BLTOWRWERDND., Loc. UMICBY 2B LOIEREE. A2 a4 72857
Cryptomerall W&, 3HELAGIOHER M (HA,1979)ICkHEh 5 (H—2.3.8).

ME(Loc.24)ICB I 2 HEFNIEMAKDR-U > FHFEEIC L H T, # FE E LA O M
BOTFRICNHEOU EOFABEEORWEVHERO I HEREZL TS, LHLAaNS, #ME
B TIREHREICHREHRIABHL., ABOLM X2V,

BERAREESIC. MEMEBUABEOSEFIEHOBFICEENVEBREHBRYA 2 L,
R EEOEERMTCATYISN TS, AFR. MERONELHEOLET. =k
NEREREARBEICHEL, SHNIZREFLOREAE I dRBEHICAD > THIO0
T REEMLTVE(R-2.3.3), ZOESH, HMEHKBOITSEMNOHBEITHEHETIE, &
D7 L HI0mDEXICICET S, AFIEEET) O EERY. BELIRO LS
JOWELBOLUBICHMUELGRENDE THRL T2 EEF/IEREE T O MY T
H%: ABOFTHIE., XX LIS TEEHTZIOT, EHFHAMUNOHEBRYEE R, £
HMZBEAMOEHRERMPICET ZHEEAD, LEN> T, ABRLER 2 ITIFEE
ReH s,

2.3.5 EBE¥WY

BEHFNARCH > TRAREROTREENEZEL. EVEONSEM., FM8 L VUE
MBE () CESEhTWS (2. 238 . ChECBRERBD L SN ERBEREY
FRRBERSREIVEOIEREYEAGEAT 2, BEEMYIE. BERG2EE




T 210D EE0BR TH B,

(1) FUEBREHEMS

A odE#E OBEFHL0O~1T0nIC AT TRHABRHOFM B EHMD A H 2. KFI25E
EOWEERELD, FEOMAERZEARLELTVS, B, ANILOFBTREEHIILRE
FOMBE2EOMARBREFOEBEERDAPHALTEY., BEFRE> L EA> T E
AREEAE .

(2) EREEHND

Ao EE ET AT T A B R T IC ko T LN OBE LM RS & O TR IC O H X
NTHWD., MEHENEEREIRREREABSCHEELT, ES5nfitoRBgERE >
%%, ARBEELLUTRLKABEEIAESEOH~EBDSHREINT, —HICHRBRO
ABREZMHD (K-2.3.11), BEHFHT. BRI EFLAC RV, ERIMEAI0YR1/1)2 2
L. EELTHDPLHBRENT WS, —F, FHEHRERISHBEAELESOH~X
BEEELT. FIREHRODEDERE £ (R-2.3.12). £EITWHEA(I0YR3/4) 2L
R~ S22, AEIBERABLOR -V Y F—HICkB LEX13~1MT,
EMHMERELVEN., ABE EMEHREE EEREMTRLS LTn s, ME(1968)
DEWT DL LMEE FTREREFAMKE TS THEENE V.
METMIHENEICE > T EOBRO EMHE (E&106~1120) & F 0B O T A f (42596~
Mm)ICEHE N5 (ME,1968), CHASOEICHAMRERE ZHINTEREHONED D
SEESLHBEOARYUBEISAL TV, BEFHTCRAERIFELALZT TR, M
HETHEEREASROVDOTEOREH. E33RAHTH S,

B e 0 HENWEEEUHI00EH W EHTT, MBBELEX SO TS (FE,
1968). ARRIEFAHOHERDBENS2Y, EXKaANTH 5.

INSOBERMmOBMRBHEEL TWRVWR, ME1968)IC X di s Rl FRE
. MWHEHTMES & EAEIEZIE(2~3FE)IC, MEmHRFANE(FE)IC, BEER

mEwmICHIEZIhTHS,
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Sample No.
Taxa

il ER Rt 1

Arboreal pollen

Abies 1
Tsuga

Picea 1
Pinus
Cryptomeria 35
T.= C

Carpinus - Ostrya

Betula

Alnus 1
Quercus subgen. Lepidobalanus
Castanea-Castnopsis

Ulmus - Zelkova

Aesculus

Nonarboreal pollen

Gramineae

et s o 1t € ot NS ) OO i bt N =0

Rosaceae ol
Artemisia 1
other Carduoideae 1

Fern spores
Pteridophyta 41

TOTAL
Arboreal pollen 424
Nonarboreal pollen 3
Unknown Z
5

Fern spores 4
Total Number of Pollen & Spores 47
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