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Geological conditions of gravitational slope deformation and deep-seated catastrophic landslides in
the Shimanto accretionary complex of the central Kii Mountains
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The purpose of this study is to reveal the geological structure and geomorphological primary causes and

mechanisms of rain-induced deep-seated catastrophic landslides (DCLs) and related deep-seated gravitational

slope deformations (DGSDs) in an accretionary complex, focusing the Shimanto accretionary complex as a typical

example. We undertook a thorough geological and geomorphological investigation in the middle of the Kii

peninsula, where many rain-induced DCLs occurred in 1889 and 2011 by heavy rainfalls of typhoons. As a result,

we found many unknown thrusts with clay gouge and clayey breccia in a typical accretionary complex, and the

thrust faults form the base of DGSDs and rain-induced rockslides. It is due to the weakness and low permeability

of the crush zones. Accretionary complexes, which typically have thrust faults with incohesive fault rocks, thus

provide a place for DGSDs and DCLs.
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Fig. 1: Locality map of the study area. (a) Location of the
study area in the wider context of Japan, showing the plate
boundaries and various lithological belts. (b) Detailed map
of the study area showing the elevation and locations of
landslides that occurred in 1889 (black areas) and in 2011.
The black rectangular outlines show the four study areas:
(A) Akatani; (N-K) Nakahara Kuroko; (H) Hiyoso; (K)
Nakahara—Koudu. Open circles with numbers are the
sampling points for dating.
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Fig. 2: Map showing the distribution of thrust faults with
incohesive crush zones, gravitational slope deformation, and
landslides.

~52° ) OF LWE N FET D (Fig.

AT L, 8 R RIE I BV Th DR
REICRIET D &, ZNP5IEaL o THEREM
BERFRAET D, ZOBRFUREX, SROMEESOME
s, Wi LR AR T D AR ORMIMERC R E O bR

HIZIVEDD EHESIND.

- FEEIRE D Mot et 2 £ 5 1l IRk, Hh
DRI E 2 A L, HHER72 717 R0 558 2D K
JBLind., TORR, Zok) e EWEL, 5
MFRFICHBAKEO S ERZ2 6726 LAl e s
EDRK &7 %.

C TRAVE AR S BB SN2 <, Al
FHROEAEENEET 556, JHL0AEEY)
DEESNT-ARELS SO S, M EEE
M CHIET 256 L0 b EARE A C%E i
BERREAE LT W E 725 (Fig. 3, a).

- BHEE I WS R TR 722 R RHEIE LS & 0 AHInE
¢®mhﬁk%@iﬁgﬂwﬁbt ST BT

— XA ZR T DIL T T2 B RNE TR
E%%ﬁ%é#ék%ﬁéhé@m.&c»
VA58, b S AEFE ISR L km BL 1

U5 (e % LW E R0, ALV - Fa SR O & £
WIS ZBAFET 22 LML TERY, & LW
JEERSC, & _LITE & malE, SO E AR
e & D72 % < SRR iR Z 72335 T
13, LR L O REAREATE & FERIC L DERE
, TR b D THDHEEZALND.

FREE DR AT

Thrust fault

Fig. 3: Schematic diagrams showing geological structures and
geomorphic features of DGSDs and landslides in an
association with a thrust fault. (a) mixed rock and
sandstone-dominated rocks and cataclinal slope, (b)
mudstone-dominated rocks and cataclinal slope, (c) mixed
rock, broken formation and sandstone-dominated rocks and
partially cataclinal slope and valleyward-plunging syncline.
Shaded surface is the axial surface.



